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Aims and Scope 
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Title

The title of the paper should provide a concise statement of the contents of the paper. A good title is very important and will 

attract readers and facilitate retrieval by online searches, thereby helping to maximize citations. The title should include 

topical keywords and allude to the interesting conclusions of the paper. A title that emphasizes the main conclusions, or 
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Running Head

Running head should be added in the header along with the page numbers.
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Running Title: A short version of the paper title.
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*Corresponding Author

Author Name, A�liation, Department Name, University Name, Address, City, State, Country, E-mail.

ABSTRACT

Abstract should include a brief content of the article. It should be structured and not more than 250 words. It should 

include following sub headings: Objective, Methods, Results and Conclusions.

 

Abbreviations

If there are any abbreviations in the article they have to be mentioned.

INTRODUCTION
Provide a context or background for the study (i.e.,the nature of the problem and its signi�cance). State the speci�c purpose 

or research objective, or hypothesis tested the study or observation; the research objective is often more sharply focused 

when stated as a question. Both the main and secondary objectives should be made clear and any pre-speci�ed subgroup 

analysis should be described. Give only strictly pertinent references and do not include data or conclusions from the work 

being reported.

METHODS
The methods section should include only information that was available at the time or plan of the protocol. All information

gathered during the conduct of study should be included in the methods section.

Study Design, Inclusion / Exclusion Criteria, Data collection Procedure and Statistical analysis.

RESULTS
Present your results in logical sequence in the text, tables and illustrations, giving the main or most important �ndings �rst. 
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Do not repeat the data in text and in the tables or illustrations; emphasize or summarize only important observations. 

When data are summarized in the results section, give numeric results not only as derivatives (for example, percentages) 

but also as the absolute numbers from which the derivatives were calculated, and specify the statistical methods used to 

analyze them. Table font should be 10 and caption should be above table and below the �gure.

 

Data should not be duplicated in both �gures and tables. The maximum limit of tables and �gures should not exceed more 

than 4. Mention the �ndings of the study in paragraph, while mentioning �gure and table number in text in sequential order.

TABLE
Table should not be copy pasted or in picture form.

DISCUSSION
Discuss your �ndings by comparing your results with other literature.
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Understanding Non-Hodgkin Lymphoma – A Growing Challenge in 
Cancer Care

DOI: https://doi.org/10.54393/pjhs.v5i12.2686

Understanding Non-Hodgkin Lymphoma 
Editorial

Non-Hodgkin lymphoma is a type of blood cancer that originates in the lymphatic system a system very crucial for immune 

function. Unlike Hodgkin's Lymphoma, NHL is a group of cancers progressing at different rates, ranging from slow to fast.

It originates in the lymphatic system making the diagnosis and treatment of this cancer particularly challenging, as each 

subtype requires a different approach. There rate of NHL has been increasing in recent years, and while the exact cause of 

this increasing number is still not clear there are factors that are contributing such as environmental in�uences, lifestyle 

changes, and an aging population. NHL affects people of all ages, but it is most commonly diagnosed in individuals ages 60 or 

older.

One of the major issues in managing NHL is the symptoms that seem subtle, and are often mistaken for less serious 

conditions. Swollen lymph nodes, fever, night sweats, and unexplained weight loss are common signs of NHL but they can be 

attributed to other illnesses. As a result NHL is often diagnosed late which delays treatment and reduces the chances of 

successful outcomes.

Recent advances in the treatment of NHL are promising. For fast-growing or the aggressive type chemotherapy remains the 

standard treatment, but some new therapies are making successful strides. Some therapies only focus on the cancerous 

cells and there is little damage done to the healthy tissues unlike chemotherapy which has proves to be more effective and 

less toxic Patients with refractory or relapsed NHL can be treated with immunotherapy which is the use of monoclonal 

antibodies and CAR T- cell therapy, strengthening the immune system to �ght cancer more e�ciently.

The progress in the treatment of NHL is encouraging however early detection of it could be bene�cial. There is imperative 

need for increased awareness of NHL symptoms. Research into the molecular and genetic underpinnings of NHL is also 

crucial for developing more precise treatments tailored to individual patients.

A holistic approach is essential that addressing not just the physical needs but also the emotional needs of the patients.  As 

healthcare providers, such as the oncologists, hematologists and pathologists collaborate their combined efforts can help 

improve survival rates as well as the quality of life.

In conclusion, while the challenges of Non-Hodgkin lymphoma remain, advances in treatment, early detection, and patient 

care bring renewed optimism for those battling the disease.
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Original Article

Allah subhanutaallah said in Quran in surat teen, we have 
indeed created man in the best of moulds” and in another 
surah (al-Sajdah 32:7). Man creation from clay commenced 
by Allah Subhanutallah and He Who created all the things 
perfect way. Beautiful creation of human beings and 
anthropometric measurements research is essential to 
focus on comprehensive biological variations according to 
human variations in different populations. Its essential 
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knowledge about genetic makeup, nutritional habits, and 
growth trends can be achieved through information and 
measurement of the human body with the help of 
anthropometry [1]. Allah Subhanutaallah created every 
human as unique, and their identity is essential for 
recognizing the important task in forensic sciences; one of 
the common and authenticated tools in identi�cation is the 
biometric and facial recognition techniques in which 
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Anthropometry was an organized measurement procedure used in physical anthropology. Hand 

dimensions can represent an individual's identity. Stature, a complex of linear dimensions, 

correlates with various body parts. Objective: To explore the gender-wise correlation between 

hand measurement and stature across a diverse population for estimating the stature of MBBS 

Medical Students of Shaheed Mohtarma Benazir Bhutto Medical University, Larkana, Sindh. 

Methods: It was descriptive cross- sectional study and its sample size was calculated by using 

Open-epi online calculator. Non convenience sampling method adopted while collecting the 

data. Research invitations were extended to MBBS students of SMBBMU to participate in a 

research project and only 354 voluntarily agreed to participate out of which 169 (47.7%) males 

and 185 (52.3%) females ful�lled the inclusion criteria and written informed consent were taken 

before proceeding of data collection. Results: For both males and females, hand breadth 

measurements were strongly correlated with each other. The height of hands was also strongly 

correlated between left and right hands, particularly in males. Those who were involving age or 

overall height, were generally weaker and not always statistically signi�cant. Males show more 

signi�cant and stronger correlations between hand measurements and other variables 

compared to females, who have some signi�cant but generally weaker correlations. 

Conclusion: The �ndings underscore that taller individuals generally possess larger hand 

dimensions, and marked differences exist in hand measurements between males and females.



�ngerprinting techniques are surest method of 
identi�cation along with DNA techniques for their rapid and 
secure authenticated identi�cation of a person. It further 
included prime importance at the crime scenes with their 
physiological parameters and auxiliary aids in palatal rugae 
p at te r n,  l i p  p r i n t i n g ,  b i te  m a r ks ,  a n d  d i f fe re n t 
dermatoglyphics patterns, which are also paramount for 
individualizing human identi�cation [2-4]. Anthropometry, 
an organized measurement procedure used in physical 
anthropology, is a scienti�c approach for assessing the 
size of live bodies and skeletal remains. Stature, age, race, 
and sex are important anthropological factors in forensic 
medicine and contemporary science [5]. Stature 
estimation is vital in forensic examinations, particularly for 
unidenti�ed remains that are decayed or fragmented or 
mutilated remains.it also plays a role in establishing 
personal and physical identity and could be affected by 
genetically makeup, puberty onset, nutritional factors 
along with its activity levels [6, 7]. In cases of natural 
calamity, terrorist activities, road or railway accidents and 
in war times role of identi�cation have a paramount 
importance in this �eld of forensic medicine so pertinent to 
create various methods which can helps to estimate 
accurately identi�cation. Forensic pathologists' experts 
must evaluate both identity and height of the subject which 
is also pertinent for examination of archeological skeletal 
remains. Furthermore, accurate weight and height 
measurements play a key role in assessing setting in 
educational settings along with patients' health and 
nutritional status [5-12]. Forensic science places great 
i m p o r t a n ce  o n  e st i m at i n g  st at u re  fo r  p e rs o n a l 
identi�cation [7, 10]. Every part of the human body is 
interconnected, foot and hand dimensions can represent 
an individual's identity [10]. Stature or height of the 
individual depended on various complex or variety of linear 
dimensions which helps to correlates with various different 
b o d y  p a r t s .  P r ev i o u s  r e s e a r c h  h a s  h i g h l i g h te d 
relationships between stature and features like the face, 
head, feet, hands, lower limbs, and vertebral column. 
Mathematical and anatomical methods are used to 
establish stature standards. Height prediction can be 
identi�ed with different methodical algorithms including 
topor LS, bayleyPinneau, roche-wainer –thissen and 
khamis roche methods [13, 14]. For Constructive personal 
identi�cation forensic sciences prioritized the stature with 
age and sex. Considering the vertebral column, skull, 
pelvis, and lower extremities, it's evident that a signi�cant 
relationship exists between stature and all body parts [11, 
12]. Across a range of demographics, researchers have 
continuously discovered a relationship between height and 
hand measurements. It has been noted that there are 
global variations in the correlation between hand length 
and height among various ethnic groups [12, 15, 16]. Despite 

The study originated on 19 December 2022, when SMBBU 
granted the permission through institutional review board 
letter no. SMBBU/ORIC-33. Study data collected during the 
month of January-March, 2023. It was a descriptive cross-
sectional study, and sample size was calculated by using a 
sample size online calculator. Data were collected through 
the non-convenience sampling method. This sample size 
ensures that the study results were reliable and that the 
true population value will lie within a 95% con�dence 
interval with a margin of error of ±5%. By using the 
population proportion of 36% the calculated sample size 
ensures robust statistical power. If a proportion was 
unknown, using p value =0.5 would give the most 
conservative estimate, resulting in a larger sample size. 
However, since p-value > 0.05 was already speci�ed, the 
sample size was smaller but still statistically valid. For 
quantitative parameters, normality of data was assessed 
through Shapiro Wilk test and based on the results 
parametric or non-parametric tests were applied. 
Research invitations were extended to MBBS students of 
SMBBMU to participate in a research project and only 354 
voluntarily agreed to participate out of which 169 (47.7%) 
males and 185(52.3%) females ful�lled the inclusion 
criteria, and written informed consent was taken before 
proceeding with data collection. Inclusion criteria include 
male or female participants of any age who gave their 
permission, had no history of hand bone fractures, and no 
congenital hand malformations. And those participants 
who had a history of hand bone fractures with any 
congenital hand deformities or who did not consent to 
participate were excluded from the study. Participants 
were informed about the study protocols, and personal 
identi�ers were removed before data collection. Data were 
entered in a pre-designed written proforma, which 
included the socio-demographic information along with 
the different  anthropometric  measurements of 
participants, including height, hand size in different 
dimensions, etc. For the measurement of stature, every 
participant was asked to stand in the anatomical position 
with bare feet while their height was measured using a 
stadiometer. Whereas, hand lengths were measured in 
centimeters (cm) from the transverse crease of the wrist to 
the distal end of the middle �nger, representing the longest 
length of the hand. For measurement of hand length, 
Vernier calipers were used. The collected data was entered 
and analyzed using SPSS version 27.0. General descriptive 
test mean, standard deviation, and standard error mean 

M E T H O D S

the fact that several research has been done, there is a 
dearth of them in the Larkana region. 
This study aimed to determine the gender based 
anthropometric relationship between stature and hand 
measurement in medical students of MBBS. 
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Table 1: Gender based Variation of Hand Measurements 

Table 2 of independent t-test demarcated amongst groups 

of male and female for comparing of hand dimensions and 

age variation, independent sample t-test was applied with 

95% con�dence interval and p-Value p < 0.001 was 

considered as signi�cant. It was demarcated that a 

signi�cant difference in right hand breadth between the 

groups, t (227.50) = 6.405, p < 0.001, with a mean difference 

of 0.729 with 95% CI (0.505, 0.953) which suggested that 

one group had signi�cantly wider right hands than the 

other left hand breadth, t (223.07) = 6.598, p < 0.001, with a 

mean difference of 0.751 with 95% CI (0.527, 0.976). This 

indicated a statistically signi�cant greater breadth in one 

group's left hands compared to the other. The t-test 

showed a signi�cant difference in the height of the right 

hand between the groups, t (352) = 14.535, p < 0.001, with a 

mean difference of 1.8097 units (95% CI: 1.565, 2.055). This 

demonstrated a signi�cant variation in right hand height 

between the two groups height of left hand the t-test 

showed a signi�cant difference in left hand height, t (352) = 

16.080, p < 0.001, with a mean difference of 1.802 units, 95% 

CI (1.5819, 2.0227). This indicated a statistically signi�cant 

difference in left hand height between the groups.

A total of 354 MBBS students participated in this study, in 

which 169 (47.7%) males and 185 (52.3%) females 

participated. Table 1 demonstrated the larger mean values 

in males as compared to females. The mean values of right 

hand breadth in males highlighted the 9.254 ± 1.361 cm and 

left hand breadths 9.253 ±1.371 cm and in females mean 

values 8.525 ± 0.606 cm in right hand breadths and 8.502 ± 

0.5859 cm observed in left hand breadths. Females 

exhibited smaller standard errors (right: 0.04; left: 0.04) as 

compared to males (right: 0.10; left: 0.11), indicating 

greater consistency. Height of right hand males was 19.575 

± 1.074 cm and Left hand height 19.651 ±1.084 cm, while 

females had a mean of right hand 17.76 ± 1.25 cm, and a 

mean of left hand 17.849 ± 1.02 cm. The mean values for 

female age 21.29 ± 2.691 and males showed 22.28 ± 6.503 

years. The Standard error among the genders was lower in 

females 0.198 in comparison with male group 0.50, which 

demarcated the additional variability in males. 

Table 2: Independent Samples Test

R E S U L T S

Variables

Right Hand 
Breadth

Mean ± SD Gender N
Standard 

Error Mean
p-

value

Male

Female

169

185

9.254 ± 1.361

8.525 ± 0.606

0.105

0.045

<0.0001

 < 0.0001

Left Hand 
Breadth

Male

Female

169

185

9.253 ± 1.371

8.502 ± 0.586

0.106

0.043

<0.0001

 < 0.0001

Height of Right 
Hand

Male

Female

169

185

19.575 ± 1.074

17.765 ± 1.250

0.083

0.092

<0.0001

 < 0.0001

Height of Left 
Hand

Male

Female

169

185

19.651 ± 1.085

17.849 ± 1.024

0.083

0.075  < 0.0001

 < 0.0001

<0.068
Age

Male

Female

169

185

22.28 ± 6.503

21.29 ± 2.691

0.500

0.198 <0.068

Right Hand 
Breadth

Variables

Equal variances
assumed

Levene's Test for Equality of Variances t-test for Equality of Means

F Signi�ant T df
Signi�cant 
(2-tailed)

Mean 
Difference

Standard 
Error 

Difference

95% Con�dence 
Interval of the

 Difference

4.210 0.041 6.602 352 0.000 0.729 0.110 0.511 0.946

Lower Upper

Equal variances 
not assumed

- - 6.405
227.4

99
0.000 0.729 0.114 0.505 0.953

Left Hand 
Breadth

Equal variances 
assumed

6.665 0.010 6.808 352 0.000 0.751 0.110 0.535 0.946

Equal variances 
not assumed

- - 6.598
223.0

65
0.000 0.751 0.114 0.527 0.976

Height of Right
  Hand

Equal variances 
assumed

0.043 0.836 14.535 352 0.000 1.809 0.125 1.5649 2.0546

Equal variances 
not assumed

- - 14.635
350.7

03
0.000 1.810 0.124 1.5665 2.0530

Height of Left
 Hand

Equal variances
 assumed

2.276 0.132 16.080 352 0.000 1.802 0.112 1.5819 2.0227

Equal variances 
not assumed

- - 16.038
344.
445

0.000 1.802 0.112 1.5813 2.0233

Age

Equal variances
 assumed

1.076 0.300 1.893 352 0.059 0.986 0.521 -0.038 2.011

Equal variances 
not assumed

- - 1.833
219.
758

0.068 0.986 0.538 -0.074 2.046
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D I S C U S S I O N

The pivotal role of identi�cation in anthropometric studies 
highlighting the different body aspects for importantly 
crucial practical applications especially in normal 
physiological and forensic sciences. Revolutionary 
aspects of Identi�cation through different gadgets in 
detecting identity and helping in identi�cation from 

skeletal remains. Ergonomic and industrial designs may 
also bene�t to relative size dimensions which helps to 
create various tools and gloves and multiple products to �t 
comfortably and with better functionality [11, 12, 14]. For 
improving patient care in medicine it can be useful for 
diagnosing certain conditions and ensuring custom �t 
prosthetic and apparel [15]. It also contributes in sports 
science, anthropological studies and various educational 
efforts enhancing the designs of personalized products 
[16]. This study demonstrated correlation of hand breadth 
with anthropometric measurements which revealed very 
realistic outcomes for males and female's participants. 
Strong positive correlation amongst the right hand breadth 
and left hand breadth in males (r=0.956, r = 0.956, r=0.956, 
p<0.001, p< 0.001, p<0.001) which suggested that both 
hands exhibited very similar dimensional characteristics, 
demonstrating that an increase in the breadth of one hand 
was likely to be mirrored by an increase in the other. P-value 
< 0.001 demonstrated in correlation signi�cance seen in 
the right and left hand breadth with the height of right hand 
and left hands which highlighted broader hands which 
inclined to be interlaced with the taller hands. Height and 
heights of right and left hands also showed positive 
signi�cant associations which demonstrated taller 
individuals inclined with proportionally larger extremities. 
Similar type of results was also seen in north and south 
Indian which was supportive for these results [17]. Another 
studies on Nigerian populations by which also highlighted 
relationships of height and hand length and supports [18]. 
Right and left hand breadth association with the age 
demonstrated weak correlation but height of the hand 
demonstrated a signi�cant correlation. Gender and hand 
measurements of negatively signi�cant association 
highlighting the proportions of male and female hands 
were different from each other. Such �ndings also 
dependable with another studies in Pakistan, India, 
Columbia, Nigeria supports the same results with men had 
bigger hand sizes as compared to females [19]. Age 
association with height  also demonstrated any 
signi�cance p-value >0.002. Such type of results also 
supported by Egyptians, Indian and Nigerian population 
studies [20]. The strong correlation between right and left 
hand breadths observed in this study highlighted the 
bilateral symmetr y of hand measurements. Such 
symmetry was expected given the anatomical and 
functional similarities of the hands. Contrary to some 
expectations, age showed weak and non-signi�cant 
correlations with hand dimensions. This indicated that 
within the age group of the samples, age does not 
signi�cantly impact these anthropometric traits. This was 
in line with the study by Habib and Kamal (2010), which 
found minimal age-related changes in hand dimensions 
among Egyptian adults [20].

Table 3 of correlation highlighted correlation among 

gender with hand dimensions and hand dimensions and 

with age. Male and female correlations with hand 

dimensions highlighted signi�cant negative Pearson's 

correlation like in right hand breadth  -0.332, -0.332, -0.332 

and in left hand breadth -0.341 -0.341 -0.341, both were 

signi�cant at p <0.001.strong positive correlations of right 

and left hand breadths (r = 0.956, r = 0.956, r= 0.956, 

p<0.001p < 0.001p<0.001) and between the correlation of 

heights of both hands (r=0.821r = 0.821r=0.821, p<0.001p < 

0.001p<0.001) suggestive of there were closely related with 

each other. Weak correlations of age were observed with 

the hand dimensions and signi�cant correlations with 

height of the hand (r=0.167r = 0.167r=0.167 and r=0.162r = 

0.162r=0.162, both p=0.002p = 0.002p=0.002).

Variables

Gender

Table 3: Correlations of Gender with Hand Dimensions

Gender
Right 
Hand 

Breadth

Left 
Hand

 Breadth

Height
 of Right 

Hand

Height 
of Left 
Hand

Age

Pearson 
Correlation

Signi�cant
 (2-Tailed)

N

1

-

354

-0.332**

0.000

354

0.000 0.000 0.000

354 354 354 354

-0.341** -0.612** -0.651**
-0.
100

0.
059

Right 
Hand 

Breadth

Pearson 
Correlation

Signi�cant
 (2-Tailed)

N

-0.332**

0.000

354

1

-

354

0.000 0.000 0.000

354 354 354 354

0.956** 0.402** 0.454**
0.

043

0.418

Left 
Hand 

Breadth

Pearson 
Correlation

Signi�cant
 (2-Tailed)

N

-0.341**

0.000

354

0.956**

-

354

0.000 0.000 0.000

354 354 354 354

1 0.390** 0.443**
0.0
46

0.389

Height 
of Right 

Hand

Signi�cant
 (2-Tailed)

N

-0.612**

0.000

354

0.402**

-

354

0.000 0.000 0.000

354 354 354 354

0.390** 1 0.821**
0.1

67**

0.0
02

Height
 of Left
 Hand

Pearson 
Correlation

Signi�cant
 (2-Tailed)

N

-0.651**

0.000

354

0.454**

-

354

0.000 0.000 0.000

354 354 354 354

0.443** 0.821** 1
0.1

62**

0.0
02

Age

Pearson 
Correlation

Signi�cant
 (2-Tailed)

N

-0.100

0.059

354

0.043

0.418

354

0.389 0.002 0.002

354 354 354 354

0.046 0.167** 0.162** 1

-

Pearson 
Correlation

**Correlation is Signi�cant at the 0.01 Level (2-Tailed)
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Original Article

Diabetes Mellitus (DM) is a chronic Non-Communicable 
Disease (NCD) marked by persistent hyperglycemia, arising 
from insulin-related problems. It is a leading cause of 
mortality and morbidity globally, impacting individuals 
across all age groups, genders, and regions [1]. With 
increasing prevalence in both developed and developing 
nations, including Pakistan, diabetes is now acknowledged 
as a major global health concern [2, 3]. Pakistan, a 
populous nation in South Asia, is experiencing a growing 
burden of (NCDs), with DM becoming a prominent public 
health challenge. The diabetic population in the country 
has escalated from 5.2 million in 2000 to nearly 33 million by 
2021 [4]. In 2016, NCDs, including diabetes, accounted for 
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58% of all deaths in Pakistan. Diabetes directly caused 3% 
of these deaths and contributed to other NCDs, such as 
cardiovascular diseases and hypertension [5]. Addressing 
the diabetes epidemic is crucial for mitigating its 
widespread health and economic impacts. In Pakistan, the 
prevalence of diabetes mellitus is reported at 26.3%, with 
19.2% of individuals having known DM and 7.1% being new 
diagnosis. In comparison to rural regions (25.3%), the 
prevalence of DM is greater in urban (28.3%). Additionally, 
the prevalence of prediabetes is recorded at 14.4%, with 
15.5% in urban and 13.9% in rural regions. Major risk factors 
associated with diabetes include being 43 years or older, a 
positive family history, hypertension, obesity, and 
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Diabetes Mellitus (DM) is a prevalent global health issue, with Pakistan experiencing a high 

burden. Diabetic patients were more susceptible to Urinary Tract Infections (UTIs) and often 

exhibit greater antibiotic resistance. Objective: To determine the sensitivity/resistance 

patterns of DM and Non-DM UTI patients. Methods: A cross-sectional study was conducted on 

208-UTI at Lady Reading Hospital, Peshawar, from January to July 2020. Patients were equally 

divided into DM (n=104) and non-DM (n=104) groups. Results: A total of 208 UTI cases were 

equally divided between diabetic and non-diabetic groups (104 in each). The mean age of 

patients was 42.49 ± 1.148 years with a male predominance 132 (63.4%). Dysuria was reported in 

81 (38.9%), urinary frequency in 86 (41.3%), and fever in 41 (19.7%) patients. Signi�cant 

differences were observed in antibiotic resistance patterns between diabetic and non-diabetic 

groups. Diabetic patients exhibited higher resistance to Meropenem 86 (78%) versus 24 (22%), 

p<0.001), Cipro�oxacin 95 (98%) versus 2 (2%), p<0.001), and Ceftazidime 93 (79.4%) versus 

24(20.6%), p<0.001) compared to non-diabetics. Conversely, sensitivity were signi�cantly lower 

in diabetic patients for Meropenem (18(18%) versus 80(82%), p<0.001), Cipro�oxacin (9(8%) 

versus 102(91.8%), p<0.001), and Ceftazidime (11(12.3%) versus 79(87.7%), p<0.001). No 

signi�cant associations were found between age or gender and antibiotic sensitivity within 

either group. Conclusion: The study demonstrates that diabetic patients were at signi�cantly 

higher risk for antibiotic-resistant UTIs, particularly against meropenem, cipro�oxacin, and 

ceftazidime. These �ndings highlight the importance of customized antibiotic therapies and 

better glycemic control in diabetic patients to reduce UTIs complications.
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dyslipidemia [6]. In comparison to individuals without 
diabetes, those with the condition are at a higher risk for all 
types of infections, including infections of the mucous 
membranes, lower respiratory infections, Urinary Tract 
Infections (UTIs), sepsis, endocarditis, as well as skin, 
bone, and joint infections [7]. According to the available 
data, urinary tract infections (UTIs) are the most common 
bacterial infection in patients with diabetes [8], occurring 
in 15.35% of cases, compared to 12.28% in individuals 
without diabetes [9]. The clinical pro�les of diabetic 
patients indicate various factors that contribute to the 
higher incidence of UTIs in this group, such as inadequate 
circulation, a compromised immune system due to reduced 
activity of white blood cells in combating infections, and 
impaired bladder contractions that cause bladder 
dysfunction [10]. Furthermore, physiological variables 
such as age, gender, length of diabetes, long-term anti-
diabetic medication use, and other diabetic sequelae such 
glycosuria and neuropathy are thought to be predisposing 
factors for the higher incidence of UTI in diabetics. Patients 
with diabetes may experience asymptomatic or 
symptomatic UTI, which includes urethritis, cystitis, 
prostatitis, pyelonephritis, and asymptomatic bacteriuria 
(ABU) [11]. A study carried out across 12 clinical sites in 
Pakistan explored the prevalence of asymptomatic UTIs in 
Type II Diabetes Mellitus (T2DM) patients. The �ndings 
showed that 8.08% of the patients had positive urine 
cultures, with a signi�cantly higher occurrence in females 
(77.27%, p<0.001). The age group 40–59 years was the most 
common among those with positive cultures (70.45%). 
Escherichia coli was the most frequently identi�ed 
pathogen (52.3%), and all bacterial isolates were resistant 
to Cipro�oxacin [6]. A hospital-based study conducted in 
Peshawar found that the disease was more prevalent in 
females (63.9%) and among patients with suboptimal 
glycemic control (86.3%) compared to those with good 
glycemic control (13.7%). Escherichia coli was the most 
frequently identi�ed pathogen (71%), followed by Klebsiella 
pneumoniae (17.1%), Pseudomonas aeruginosa (6.83%), 
Enterococcus (5.85%), and Candida species (0.98%). 
Imipenem, meropenem, fosfomycin, and nitrofurantoin 
were highly effective against both gram-positive and gram-
negative bacteria [12]. The literature indicates that 
Escherichia coli is the most common organism responsible 
for UTIs in both DM and non-DM patients, accounting for 
50% of infections in diabetics and 43.33% in non-diabetics 
[9, 13]. Following this, in diabetics,Acinetobacter 
accounted for 18.33% and Klebsiella for 15%, while in non-
diabetics, Acinetobacter  was present in 15% and 
Pseudomonas in 12% [9]. Imipenem showed the highest 
sensitivity (46.66% in diabetics, 43.33% in non-diabetics). 
Subsequently, nitrofurantoin and cotrimoxazole each 
displayed a sensitivity of 20% in diabetics and 13% in 

This comparative cross-sectional, study was carried out in 
the Department of Medicine, Lady Reading Hospital, 

th thPeshawar from 13  January 2020 to 13  July 2020, including 
both diabetic and non-diabetic patients. A sample of 208 
patients was selected and calculated using the openepi 
sample size calculator, by keeping 5% level of signi�cance, 
80% power of test and anticipated frequency of sensitivity 
of E.coli to ceftazidime among non-diabetics patients 50% 
versus in diabetic UTI patients 31.1% [14]. The sample of 
208 patients then equally divide in to two group (diabetic 
versus non diabetic UTI patients). Each group consists of 
104 UTI patients. Non-probability consecutive sampling 
was employed for patient selection. The inclusion criteria 
comprised of adults of both genders, aged 18 to 60 years, 
including both diabetic and non-diabetic individuals 
presenting with a UTI. Diabetic patients were required to 
have a fasting glucose level >126 mg/dL and a postprandial 
(2-hour) glucose level >200 mg/dL, while non-diabetic 
patients were to have a fasting blood sugar level <110 
mg/dL. All participants exhibited a fever exceeding 98.6°F. 
Exclusion criteria were patients with urinary tract calculi, 
those receiving immunosuppressive therapy, those with 
urinary tract abnormalities, and patients with a history of 
catheterization or instrumentation. These conditions were 
assessed via medical history, X-ray, ultrasound, and other 
diagnostic methods. Ethical clearance was obtained from 
the hospital's ethical committee under reference number 
198/LRH, dated 12/09/2019, and informed consent was 
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nondiabetics, nor�oxacin (31.66%), amikacin (20%), and 
gentamicin (20%) exhibited sensitivity. High resistance 
was observed to cipro�oxacin (98.33% in diabetics, 78.33% 
in non-diabetics), followed by resistance to nor�oxacin 
(91.66%) and ampicillin (66.66%) in diabetics, and 55% 
resistance to both nitrofurantoin and nor�oxacin in non-
diabetics. Diabetic patients showed a statistically 
signi�cant reduction in susceptibility, particularly to 
nor�oxacin, cipro�oxacin, gentamicin, cefotaxime, and 
ampicillin. Study revealed that 100% of DM patients and 
81.66% of non-DM exhibited resistance to three or more 
antimicrobial agents [13]. Given the growing concern about 
antibiotic resistance, particularly in patients with diabetes 
who are prone to Urinary Tract Infections (UTIs), it is crucial 
to understand the microbial pro�le and resistance patterns 
in this population. Existing data suggest that diabetic 
individuals are more susceptible to infections due to 
factors like compromised immunity and glycemic control. 
By analyzing the resistance and sensitivity of common 
uropathogens. 
This study seeks to contribute valuable insights into the 
emerging resistance trends and guide future research and 
clinical practices in managing UTIs.
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secured from all participants after explaining the bene�ts 
and risks involved. Data collection was carried out through 
a thorough medical history, physical examination, and the 
use of pre-structured questionnaires. Numerous 
laboratory tests were performed, including fasting and 
random blood glucose, urine culture and sensitivity tests, 
urine dipstick examinations, and total and differential 
leukocyte counts using an automated blood analyzer. Urine 
cultures were grown on MacConkey's agar and Cystine 
Lactose Electrolyte De�cient (CLED) medium, supervised 
by a pathologist at the hospital laboratory. Additional tests 
such as kidney, ureter, and bladder ultrasounds, blood 
culture, and sensitivity tests, as well as serum urea, 
creatinine, and electrolyte levels, were conducted where 
necessary. Data were analyzed using SPSS version 25.0, 
with numerical variables expressed as mean ± SD and 
categorical variables presented as frequencies and 
percentages. Antibiotic resistance and sensitivity of UTI 
patients were strati�ed based on diabetic status. Diabetic 
status of UTI patients were strati�ed among age, gender, 
and symptom presence to evaluate the in�uence of these 
factors on. A post-strati�cation chi-squared test was 
performed by considering p-value ≤0.05 statistically 
signi�cant.

The study includes 208 individuals presenting with urinary 

tract infections (UTI) were analyzed, of which 104 (50%) 

patients were diabetic, and 104 (50%) patients were non-

diabetic. The mean age of the patients was 42.49 ± 1.148 

years, with a male predominance 132 (63.4%) patients 

compared to females 76 (36.5%). Regarding UTI symptoms, 

dysuria was reported in 81 (38.9%) patients, urinary 

frequency in 86 (41.3%), and fever in 41 (19.7%) patients. The 

table 1 highlights key differences in the baseline 

characteristics of Diabetic (DM) and Non-Diabetic (Non-

DM) patients with Urinary Tract Infections (UTIs). A 

signi�cant variation in age distribution was observed, with 

a higher proportion of DM patients in the 31-40 and 41-50 

years age group 32 (30.77%) and 43 (41.35%) and Non-DM 

patients predominantly in the 41-50 and 51-60 age group 45 

(43.27%) patients in each. The gender distribution reveals 

that most of DM patients were male 85 (81.73%), while the 

Non-DM group had a balanced gender distribution, with 47 

(45.19%) males and 57 (54.81%) females, re�ecting a 

statistically signi�cant difference (P-value < 0.0001). 

Symptomatically, dysuria was more prevalent in Non-DM 

patients 46 (45.5%) patients compared to DM patients 35 

(33.65%), while urinary frequency was more common in DM 

patients 47 (45.19%). Fever was relatively balanced 

between the two groups, with 22 (21.15%) patients in the DM 

group and 19 (18.27%) patients in the Non-DM group. 

R E S U L T S

Table 1:Baseline Demographic Characteristics of DM and Non-DM 
UTI Patients (n=208)

The table 2 showed a signi�cant difference in the antibiotic 

sensitivity and resistance patterns between DM and Non-

DM UTI patients for Meropenem, Cipro�oxacin, and 

Ceftazidime. In the DM group, 86 (78%) patients were 

resistant to Meropenem, compared to only 24 (22%) in the 

Non-DM group. Similarly, 95 (98%) of DM patients were 

resistant to Cipro�oxacin, while only 2 (2%) of Non-DM 

patients exhibited resistance. For Ceftazidime, 93 (79.4%) 

of DM patients were resistant, compared to 24 (20.5%) in 

the Non-DM group. In contrast, Non-DM patients showed 

signi�cantly higher sensitivity to all three antibiotics. For 

Meropenem, just 18 (18%) of DM patients were sensitive, 

compared to 80 (82%) of Non-DM patients. Likewise, 9 (8%) 

of DM patients were sensitive to Cipro�oxacin, while 102 

(91.8%) of Non-DM patients showed sensitivity. Finally, 11 

(12.3%) of DM patients were sensitive to Ceftazidime, 

whereas 79 (87.7%) of Non-DM patients responded 

positively. The p-values for all comparisons were <0.001, 

indicating that these differences were statistically 

signi�cant, with DM patients showing higher resistance 

and lower sensitivity to these antibiotics.

Baseline 
Characteristics

Age

Categories
DM

N (%)
p-value

Non-DM
N (%)

9 (8.65%) 8 (7.69%)18-30

32 (30.77%) 6 (5.77%)31-40

43 (41.35%) 45 (43.27%)41-50

20 (19.23%) 45 (43.27%)51-60

104 104Total

<0.0001

Gender

85 (81.73%) 47 (45.19%)Male

19 (18.27%) 57 (54.81%)Female

104 104Total

<0.0001

Symptoms

35 (33.65%) 46 (44.23%)Dysuria

47 (45.19%) 39 (37.50%)Urinary Frequency

22 (21.15%) 19 (18.27%)Fever
0.2927

104 104Total

Table 2:Antibiotic Sensitivity and Resistance Pattern of DM and 
Non-DM UTI Patients (n=208)

Antibiotic Pattern

Meropenem

DM
N (%)

p-value
Non-DM

N (%)

86 (78%) 24 (22%)Resistance

18 (18%) 80 (82%)Sensitivity

<0.001

<0.001

Cipro�oxacin
95 (98%) 2 (2%)Resistance

9 (8%) 102 (91.8%)Sensitivity

<0.001

<0.001

Ceftazidime
93 (79.4%) 24 (20.6%)Resistance

11 (12.3%) 79 (87.7%)Sensitivity

<0.001

<0.001

The table 3 examined the relationship between age, 

gender, and antibiotic sensitivity patterns for DM and Non-

DM patients across three antibiotics: Meropenem, 

Cipro�oxacin, and Ceftazidime. For DM patients, the 

antibiotic sensitivity patterns by age and gender do not 
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show signi�cant differences. The p-value for age was 0.771, 

indicating no signi�cant association between age groups 

(<40 and >40 years) and antibiotic sensitivity to 

Meropenem, Cipro�oxacin, or Ceftazidime. Similarly, the p-

value for gender was 0.56, meaning there was no 

statistically signi�cant difference in antibiotic sensitivity 

between males and females for any of the antibiotics 

tested. For Non-DM patients, the p-value for age was 0.115, 

suggesting that there was no strong evidence of an 

association between age groups (<40 and >40 years) and 

antibiotic sensitivity. However, while the p-value was 

higher than 0.05 (indicating non-signi�cance), it was still 

relatively close, suggesting some potential for a difference 

in  antibiotic  sensit ivity  by age,  par ticularly  for 

Cipro�oxacin, where a higher percentage of patients >40 

years were sensitive. The p-value for gender was 0.551, 

meaning there was no statistically signi�cant difference in 

antibiotic sensitivity between males and females for Non-

DM patients.

Table 3:Age and Gender versus Antibiotic Sensitivity Pattern of 
DM and Non-DM Patients

Antibiotic 
Sensitivity

Meropenem

DM

Age N (%) p-
value

>40 
Years

>40 
Years

DM

Age N (%) p-
value

>40 
Years

>40 
Years

11 
(61.11%)

7 (38.
89%)

14
 (17.5%)

66 
(82.5%)

Cipro�oxacin 5 (55.
56%)

4 (44.
44%)

9 (8.
82%)

93 (91.
18%)

Ceftazidime 5 (45.
45%)

6 (54.
55%)

11 (13.
92%)

68 (86.
08%)

0.771 0.115

Antibiotic 
Sensitivity

Gender

Male Female

Gender

Male Female

Meropenem

Cipro�oxacin

Ceftazidime

9 (50.
0%)

9 (50.
0%)

6 (66.
67%)

3 (33.
33%)

5 (45.
45%)

6 (54.
55%)

0.56 0.551

33 (41.
25%)

47 (58.
75%)

47 (46.
08%)

55 (53.
92%)

37 (46.
84%)

42 (53.
16%)

Figure 1 presented multiple bar-chart for antibiotic 
sensitivity patterns for DM and Non-DM patients across 
symptoms (dysuria, urinary frequency, and fever). For DM 
patients, sensitivity was highest for dysuria across all 
antibiotics, with lower sensitivity for fever and the lowest 
for urinary frequency. In Non-DM patients, sensitivity was 
also highest for dysuria, with more balanced sensitivity 
across other symptoms. Non-DM patients consistently 
exhibit higher sensitivity to all antibiotics compared to DM 
patients, with the differences being most notable for 
urinary frequency and fever. The chart highlights that 
dysuria was associated with the highest sensitivity in both 
groups.
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Ceftazidime Ciprofloxacin Meropenem

Figure 1: Multiple Bar-Chart for Antibiotic Sensitivity versus UTI 
Symptoms among DM and Non-DM Patients

D I S C U S S I O N

Urinary Tract Infections (UTIs) pose a signi�cant 
healthcare challenge, which was further exacerbated by 
the improper use of antibiotics. This study focuses on 
examining the sensitivity and resistance patterns of 
antibiotics in both Diabetic (DM) and Non-Diabetic (non-DM) 
patients. The results of this study showed that people with 
DM and those without DM have signi�cantly different 
uropathogen sensitivity patterns, which has substantial 
therapeutic implications for the treatment of Urinary Tract 
Infections (UTIs) in these populations. Diabetic patients 
exhibited signi�cantly higher rates of antibiotic resistance 
compared to non-diabetic patients, aligning with �ndings 
from Shill MC et al., in 2023, which demonstrated that while 
Imipenem and meropenem showed 100% sensitivity 
against Escherichia coli, Staphylococcus, and Klebsiella in 
non-diabetic patients, their effectiveness was diminished 
in diabetic individuals [4, 15]. Additionally, antibiotics such 
as nitrofurantoin, ceftazidime, and ceftriaxone were 
markedly less effective in diabetic patients (p ≤ 0.0002 to p 
≤ 0.0168). Overall, diabetic patients demonstrated lower 
antibiotic sensitivity, except for cipro�oxacin and 
levo�oxacin, when compared to non-diabetic counterparts 
(p < 0.05 to 0.0001) [15]. This study revealed that 
signi�cantly large amount (greater than 75%) of diabetic 
patients exhibited resistance to these three antibiotics, 
compared to much lower resistance rates in non-diabetic 
patients (22% for Meropenem, 20% for Ceftazidime, and 
2% for Cipro�oxacin), highlighting the strong association 
between diabetes and antibiotic resistance. These results 
align with the study performed by Signing AT et al., in 2020 
[16]. Their study revealed a strong correlation between 
antibiotic resistance and diabetic status, showing 
signi�cant resistance to ceftr iaxone,  ce�xime, 
ceftazidime, cefotaxime, cefepime, and cipro�oxacin 
among diabetic patients (X² values ranging from 9.45 to 
27.93, all with p-values < 0.01). Multidrug resistance was 
notably higher in diabetic patients, with 62.50% for 
Escherichia coli, 63.16% for Klebsiella pneumoniae, and 
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78.57% for Staphylococcus aureus, compared to 37.50%, 
36.84%, and 21.43%, respectively, in non-diabetic patients. 
This underscores the heightened antibiotic and multidrug 
resistance in diabetic UTI patients [16]. The literature 
suggests that inadequate glycemic control was a 
signi�cant risk factor for increased antibiotic resistance 
[17-19]. This was supported by �ndings of the study, where 
all diabetic patients showed resistance to multiple 
antibiotics. Studies indicate that hyperglycemia fosters a 
more conducive environment for bacterial growth, leading 
to persistent or recurrent UTIs that require longer courses 
of antibiotics and result in increased resistance [18, 20, 21]. 
The age distribution in this study showed that diabetic 
patients were primarily between 31-50 years old, which was 
consistent with earlier �ndings linking older age with 
increased diabetes-related complications, including UTIs 
[22]. In contrast, non-diabetic patients were more evenly 
distributed between the 41-60 age groups. The observed 
male predominance in diabetic UTI patients diverges from 
the �ndings of other studies where females had a higher 
prevalence of UTIs [23, 24]. However, no signi�cant 
association exist between age, gender, and antibiotic 
sensitivity among the study group. The study also 
demonstrated that diabetic patients more frequently 
presented with urinary frequency (45.19%) compared to 
dysuria (33.65%) and fever (21.15%), while non-diabetic 
patients were more likely to report dysuria (44.23%). 
Whereas literature reports high symptoms of dysuria 
among diabetic patients [25, 26]. The limitations of this 
study were single-center design, small sample size, and 
lack of longitudinal data, which may restrict the 
generalizability of the �ndings. The future study can 
conduct a randomized controlled trial to check the 
sensitivity pattern of diabetic patients to different 
antibiotic use among local population of Peshawar. 
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Original Article

The International Association of Dental Traumatology 
(IADT) de�nes dental trauma as an external force impacting 
dental tissue, which can manifest clinically as injuries to 
hard tissues (such as enamel fractures, enamel and dentin 
fractures with or without pulp exposure, root fractures, 
and alveolar fractures) or supportive tissues (including 
concussion, subluxation, intrusive, extrusive, or lateral 
dislocation, and avulsion) [1]. Traumatic Dental Injuries 
(TDIs) signi�cantly affect children's chewing abilities and 
quality of life, also impacting parents emotionally and 
�nancially [2]. The prevalence of TDIs is from 6% to 34.8% 
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in children and adolescents, with annual incidence rates of 
1% to 3.3% in those aged 7 to 15,  in�uenced by 
environmental and cultural factors [3]. Boys experienced 
more injuries which occurred primarily at home due to falls. 
Tooth loss most frequently occurs in the maxillary central 
and lateral incisors, as well as the lower anterior teeth [4]. 
Traumatic Dental Injuries (TDIs) arise from various causes, 
including sports injuries, road tra�c accidents, falls, and 
violence,  commonly occurring at  home, school, 
playgrounds, streets, parks, and in school buses. Identi�ed 
risk factors include dental pro�le, molar relationship, 

How to Cite: 

Saba Shah, S. Z., Saba Shah, S. L., Hameed, A., Saba 

Shah, S. G., & Shah, F. J. (2024). Assessing Risk 

Factors, Patterns, and Knowledge of Preventive 

Measures in Traumatic Dental Injuries among School 

Children: Risk Factors and Prevention in Dental 

Injuries. Pakistan Journal of Health Sciences, 5(12), 

14-18. https://doi.org/10.54393/pjhs.v5i12.2340

Keywords: 

Traumatic Dental Injuries, School Children, Dental 

Trauma Prevention, Anterior Teeth

I N T R O D U C T I O N

A R T I C L E I N F O A B S T R A C T

Assessing Risk Factors, Patterns, and Knowledge of Preventive Measures in 
Traumatic Dental Injuries among School Children

thReceived Date: 5  October, 2024
thAcceptance Date: 18  December, 2024

stPublished Date: 31  December, 2024

Shah SZHS et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2340

Risk Factors and Prevention in Dental Injuries

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
14

https://thejas.com.pk/index.php/pjhs

Volume 5, Issue 12  (December 2024)
ISSN (P): 2790-9352, (E): 2790-9344

 PAKISTAN JOURNAL OF HEALTH SCIENCES 
(LAHORE)

*Corresponding Author: 

Syeda Zileharam Saba Shah

Department of Pharmacology, Kabir Medical College, 

Peshawar, Pakistan 

zileharam.shah@gmail.com

Traumatic Dental Injuries (TDIs) were among the most prevalent conditions affecting children. 

Data on dental trauma primarily stem from studies conducted across various regions of the 

world. These injuries can have signi�cant functional, aesthetic, and psychological implications 

for affected children. Effective prevention and timely treatment were essential, as untreated 

dental trauma can lead to long-term complications, including infection, malocclusion, and 

impaired oral development. Objective: To evaluate risk factors, patterns, and knowledge of 

preventive measures in traumatic dental injuries among school children. Methods: A study was 

conducted to evaluate dental trauma in children. The data were collected from 312 children aged 

8 to 15 using a convenience sampling technique. The inclusion criteria encompassed children 

with erupted permanent anterior teeth. The relationships were analyzed using the Chi-Square 

test in SPSS version 26. Results: The data showed that 63.5% of the children were male, with 

57.7% having experienced traumatic dental injuries. Falls (21.8%), sports injuries (15.7%), and 

biting (5.8%) were the most frequent causes present in the study. and maxillary central incisors 

had the highest tooth loss at 57.95%, while 57.7% of participants were aware of using mouth 

guards to prevent dental trauma. Conclusions: It identi�ed several predisposing factors, 

particularly affecting the anterior teeth. Based on these results, strategic preventive measures 

should be implemented, speci�cally targeting the identi�ed risk groups.



overjet, lip coverage, socio-economic status, and 
weight/BMI. These injuries can lead to complications like 
crown fractures, tooth discoloration, pulp necrosis, and 
root resorption. Additionally, research shows that children 
with front tooth trauma are often less likely to smile or 
participate in social activities than other children [5]. 
Numerous systematic reviews have indicated that various 
anatomical and biological factors contribute to a higher 
prevalence of TDIs, including obesity, pronounced overjet, 
anterior open bite, and poor lip seal [6]. The use of 
protective gear, like mouth guards, is deemed essential for 
preventing dentofacial injuries due to their capability to 
absorb and disperse impact energy [7]. The loss of 
permanent front teeth can be highly distressing for the 
children and parents, impacting facial appearance and 
potentially lowering a child's self-esteem. Furthermore, 
TDIs can adversely disturb the children's quality of life [8]. 
TDIs are affecting children and adolescents globally and 
they can lead to serious consequences, including tooth 
discoloration, pulp necrosis, reduced quality of life, and 
�nancial burdens [9]. It's essential to improve and upgrade 
school facilities, infrastructure, and playgrounds to create 
a safer environment for children. Educating teachers, 
parents, and students about preventive measures for 
dental injuries in both schools and at home is crucial. 
Additionally, using proper safety gear should be mandatory 
for children and adolescents during outdoor sports and 
recreational activities to minimize the risk of injuries [10]. 
Other epidemiological studies indicate that 50% of 
children have experienced Traumatic Dental Injuries (TDIs). 
Previous research has reported the prevalence of dental 
trauma in developed countries to be between 4% and 30%. 
This signi�cant prevalence highlights the necessity for 
dental care programs that include public and parental 
education. Numerous studies have assessed parental 
knowledge regarding TDIs, with most �ndings showing a 
lack of  awareness,  par t icular ly  among fathers, 
underscoring the need for improved educational efforts for 
parents [11]. Identifying and addressing the risk factors 
associated with TDIs is essential for implementing 
effective preventive strategies and educational programs. 
This understanding allows public health initiatives to 
reduce the incidence of TDIs and enhance oral health 
among children. 
Therefore, this study aimed to investigate the risk factors, 
patterns, and knowledge of preventive measures in TDI in 
school children.

convenience sampling technique. The sample size was 
calculated using OpenEpi version 3.01, with a 5% precision, 
a 95% con�dence interval, and a prevalence of dental 
trauma estimated at 28.3% [12]. The total sample included 
312 children. A pilot study was executed on 10 members to 
assess the feasibility and validity of the questionnaire. The 
inclusion criteria for the study focused on children, aged 8 
to 15 years who attended school and had erupted 
permanent anterior teeth, with at least 75% of their crowns 
emerging into the oral cavity and those with signed consent 
forms from their parents were included. Conversely, the 
exclusion criteria eliminated children with �lled or missing 
central and lateral incisors, peg laterals, large diastemas, 
excessive crowding, open bites, severely rotated teeth, or 
orthodontic appliances. Additionally, students who lost 
teeth due to dental caries, fractured roots, severe dental 
�uorosis, or those with physical, mental, or medical 
disabilities were excluded. The students were asked about 
the age, gender, presence or absence of dental trauma, risk 
factors and tooth loss and knowledge of the use of mouth 
guards and face guards as preventive measures. The 
children were examined with the help of a tongue 
depressor in day light. The examination proceeded 
systematically from the maxillary right quadrant to the 
mandible in a clockwise manner, relying on visual 
assessment without evaluating tooth vitality or using 
radiographs.  The data were analyzed by using SPSS 
version 26.0. The frequency and percentages were 
calculated for the demographic pro�le of the children, risk 
factors, various preventive measures, and a chi-square 
test was used for the association between child's gender 
and risk factors. A P-value of ≤0.05 was established as 
signi�cant. 

R E S U L T S

The data showed that the majority of the children were 

male, with 63.5% being male, 36.5% being female and 

68.3% being aged 12 to 15. Additionally, 57.7% of the 

children had experienced a traumatic dental injury, 

whereas 42.3% had not. 
Table 1: Demographic Pro�le of the School Children (n=312)

M E T H O D S

A cross-sectional study was performed to evaluate dental 
trauma in children. Ethical approval was obtained from the 
Gandhara University (No. GU/Ethical Committee/2023/205) 

thand the data collection was started from 20 November 
2023 to 10th June 2024, and data were collected using a 

Variables

Gender of Child

Frequency (%)

Male

Female

198 (63.5%)

114 (36.5%)

Age of Child

8-11

12-15

99 (31.7%)

213 (68.3%)

Presence or Absence of Dental Trauma

Yes

No

180 (57.7%)

132 (42.3%)

Place of Trauma

School 74 (23.7%)
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The data showed that falls (21.8%) were the most common 
risk, followed by sports injuries (15.7%). Road tra�c 
accidents (5.1%), biting (5.8%), overjet (5.1%), and physical 
�ghts (4.2%) were less frequent contributors.

(46%). The majority of trauma incidents resulted from falls 
while playing (36.6%), followed by bicycle accidents at 
19.5% [16]. A study reported the �ndings that falls were 
identi�ed as the leading cause of dental injuries (43.8%), 
road tra�c accidents were 42.1%, and sports-related 
injuries accounted for 9.1% of the incidents [17]. However, 
Violence was the leading cause of dental trauma (42.5%), 
followed by roadway accidents (24.1%), impacts with 
people or objects (16.0%), and falls (9.1%) as reported in a 
study [18]. This study revealed that tooth loss occurred 
most frequently in the maxillary central incisors (57.95%), 
with the maxillary lateral incisors following at 39.74%. In 
comparison, the mandibular central and lateral incisors 
experienced much lower loss rates. Similar results were 
found by the previous literature suggesting that traumatic 
injuries were more commonly associated with maxillary 
teeth than mandibular teeth [18]. The increased 
susceptibility of maxillary teeth was attributed to their 
prominent position and protruded alignment, while the 
�exible lower jaw absorbed impacts, reducing trauma to 
the lower anterior teeth [19]. A study revealed the �ndings 
that boys (62.4%) had signi�cantly more instances of 
multiple teeth being affected than girls (37.6%). The most 
commonly affected teeth were the maxillary central 
incisors (81.6%), followed by maxillary lateral incisors 
(12.7%) and mandibular central incisors (5.7%) [20]. 
Another study involving 443 teachers showed that 
children's safety improved with safe playgrounds (75.8%), 
10.6% acknowledged that having a nurse on-site could 
effectively reduce and manage dental trauma and the 
remaining suggested the use of face guards and mouth 
guards were essential for child' safety [21]. Numerous 
studies indicated that mouth guard users reduced sports-
related orofacial injury risk by 1.6 to 1.9 times, while 
education regarding the use of mouth guards by dental 

Home 78 (25.0%)

Street 27 (8.7%)

Table 2: Showing the Risk Factors for Dental Trauma (n=312)

Sports 49 (15.7%)

RTA 16 (5.1%)

Risk factors Frequency (%)

Fall 68 (21.8%)

Risk Factors for Dental Trauma

Biting Hard Objects 18 (5.8%)

Overjet 16 (5.1%)

Physical Fight 13 (4.2%)

The data revealed signi�cant gender differences in dental 
trauma risk factors (p = 0.007). Males had higher rates of 
falls (23.2%) and sports injuries (20.7%), while females had 
more falls (19.3%) but fewer sports injuries (7.0%).

Table 3: Association of Children's Gender and Risk Factors (n=312)

Gender
Fall

Frequency (%)
Sports

Frequency (%)
RTA

Frequency (%)
Biting

Frequency (%)
Overjet Frequency 

(%)
Physical Fight Frequency

 (%)
p-Value

Male

Female

46 (23.2%) 41 (20.7%) 9 (4.5%) 13 (6.6%) 11 (5.6%) 9 (4.5%)
0.007

22 (19.3%) 8 (7.0%) 7 (6.1%) 5 (4.4%) 5 (4.4%) 4 (3.5%)

The �ndings indicated that the upper front teeth experienced tooth loss at 57.95%, followed by upper lateral incisors at 
39.74%, and 57.7% were aware of the use of mouth guard.

Table 4: Pattern of Permanent Teeth Loss and Knowledge about 
Preventive Measures (n=312)

Tooth Loss Frequency (%)

Maxillary Central Incisor

Maxillary Lateral Incisor

175 (57.95%)

120 (39.74%)

Mandibular Central Incisor 5 (1.65%)

Pattern of Teeth Loss

Knowledge about Preventive Measure

Mouth Guard 180 (57.7%)

Face Guard 132 (42.3%)

D I S C U S S I O N

The study involved 312 children, with 63.5% being male and 
68.3% aged 12-15 years. Among the participants, 57.7% 
reported experiencing traumatic dental injuries, 
predominantly occurring at home. According to the 
previous study involving 1,100 participants, age and gender 
were found to in�uence dental injuries. The results 
indicated that boys had a dental injury rate of 11.5%, 
whereas girls had a lower rate of 10.2%. Furthermore, 
among 12-year-olds, the prevalence was recorded at 
10.6%, while 15-year-olds showed a slightly higher 
prevalence of 11.3% [13]. This study identi�ed various risk 
factors for dental trauma with which the most common risk 
factor was falling in both males (23.2%) and females 
(19.3%). Males had more sports-related injuries. A 
previously conducted study indicated that falls (61%) were 
the frequent reason of dental injuries, followed by biting 
hard objects (11%) and sports-related incidents (9%) [14]. 
Similar �ndings were also found by Nagarajappa R et al., in 
which boys accounted for 67.4% of dental trauma more 
than girls 32.6%. The major cause was falls in the play area 
(46.0%), with pushing being the core reason for the injuries 
at 65.2% [15]. Another study was conducted on dental 
trauma in which the affected age bracket was 13 to 20 years 
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practitioners further reduced the TDIs [22].
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Original Article

Dental plaque is a soft, non-mineralized bacterial deposit 
that adheres to tooth surfaces and cannot be removed by 
water alone. Mechanical methods like brushing and 
�ossing are required, with brushing being the most 
effective approach [1]. High dental disease rates in children 
result from host factors, microorganisms, parental 
behavior, and poor hygiene [2]. Tooth brushing is a widely 
recommended contemporary practice and serves as the 
main method for maintaining oral hygiene [3]. Dental 
plaque, a microbial bio�lm on tooth surfaces, is a key cause 
of periodontal diseases like gingivitis and periodontitis. 
Plaque buildup near the gingival margin triggers 
in�ammation, which worsens as the bio�lm matures but 
resolves completely when the bio�lm is removed [4]. The 
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effective plaque removal relies on both the type and 
technique of toothbrushing. Over the past 20 to 30 years, 
various brushing techniques have been recommended, 
including the Bass, Stillman, Charters, horizontal, Fones, 
and roll methods [5].Brushing techniques vary in brush 
movements (horizontal, vertical, circular) and bristle 
alignment with the gingiva and tooth surfaces, affecting 
removal of plaque [6]. There is no agreement among dental 
professionals and companies on manual toothbrushing 
techniques. Brushing twice daily with �uoride toothpaste 
for two minutes is essential, yet manual brushing often 
leaves plaque, particularly on lingual surfaces. Bristle 
splaying and wear from prolonged use reduce plaque 
removal e�ciency, increase gingivitis risk, and may 
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Dental plaque and poor oral hygiene are well-known risk factors for gingivitis, periodontitis, and 

other dental diseases. Using a manual toothbrush to remove plaque mechanically is essential 

for maintaining good oral hygiene every day and avoiding dental problems. Consequently, 

different toothbrushes are assessed to evaluate their effectiveness in plaque removal. 

Objective: To �nd the association between types of tooth brushing techniques and dental 

plaque in school children. Methods: A cross-sectional study was conducted in schoolchildren 

aged 15-18 years and convenience sampling was used to get data from the sample size of 211. 

Utilizing SPSS version 26.0, the data were examined to determine frequencies and percentages. 

The chi-square test was utilized to investigate potential associations of plaque with brushing 

techniques. Results: It showed that 58.3% of the children were male, while 41.7% were female. A 

majority (76.8%) used toothpaste, 59.2% brushed once daily, a smaller group brushed thrice a 

day (10%) and 45% have never visited a dentist. The Modi�ed Bass technique proved the most 

effective, with 42.2% showing no plaque. The vertical and combined techniques showed 

moderate plaque levels, highlighting the signi�cant impact of the brushing technique on plaque 

accumulation, as shown by the p-value of <0.001. Conclusion: The study revealed that the 

Modi�ed Bass technique had the highest rate of reducing plaque, while horizontal brushing 

showed the greatest plaque buildup.



damage teeth and gums, making timely toothbrush 
replacement crucial for effective oral hygiene. Studies 
examine plaque removal effectiveness by toothbrush type, 
technique, and frequency [7]. Studies have explored how 
plaque removal differs by toothbrush type, technique, and 
brushing frequency.  While dental  professionals 
recommend brushing for at least two minutes twice daily, 
guidelines from associations are limited, and actual 
brushing times often range from 30 to 60 seconds [8]. 
Modern dentifrices, available as pastes or gels, support 
tooth brushing and deliver agents that help prevent 
calculus, reduce plaque, protect against cavities, whiten 
teeth, and relieve sensitivity in exposed roots. Mild 
abrasives and detergents assist in plaque removal, though 
the abrasives may cause damage to exposed root surfaces 
[9]. Effective plaque control depends on proper hygiene 
tools, training, and motivation, highlighting the importance 
of tooth brushing in children's oral health. 
The study aimed to �nd the relationship between various 
brushing methods and plaque buildup in school children.

12, 24, 36, 32, 44) were examined to calculate plaque 
scores. The plaque index (PI) was determined as the 
average of the area scores. Plaque was measured on four 
surfaces (distal, facial, mesial, and lingual) of the cervical 
portion of the teeth using an explorer. Scoring criteria were 
as follows: 0 indicated no plaque, 1 denoted plaque 
detectable by a probe but not visible, 2 represented 
moderate plaque visible to the naked eye, and 3 indicated 
an abundance of soft plaque [11]. Data analysis was 
conducted with SPSS version 26.0, where descriptive 
statistics, including percentages and frequencies, were 
calculated. A chi-square test assessed the relationship 
between tooth-brushing techniques and plaque index. A 
signi�cance level (p-value) of ≤ 0.05 was deemed 
statistically signi�cant.

A cross-sectional study was conducted involving school 
children, carried out during the 10/1/24 to 10/7/24. The 
Lahore Medical and Dental College's Ethical Review Board 
granted ethical approval (LMDC/FD/65/24). The Open Epi 
calculator version 3.01 was calculated to be 200, using a 5% 
margin of error, a con�dence interval of 95%, and a 
prevalence of 15.3% on Open Epi [10]. However, the 211 
sample size was calculated due to missing data and 
dropouts. The data were collected by using convenience 
sampling technique. The consent form outlined the 
objectives, procedures, assurances of con�dentiality, and 
dedication to scienti�c integrity. Participants were invited 
to inquire or seek clari�cation regarding any section of the 
consent form. They were also made aware of their rights to 
refuse or withdraw from the study at any time. A pilot 
survey was conducted on 10 students to validate the 
questionnaire before the beginning of the study. The study 
included healthy, cooperative school children aged 15-18 in 
both sexes, without mental and physical disabilities. 
Children with orthodontic or prosthodontic appliances, 
caries, periodontal issues, or any chemical agents for 
preventing plaque or oral infections were excluded. 
Information was gathered on age, gender, school type, 
tooth cleaning material, dentist visits, toothbrush types, 
and brushing techniques. Written consent was obtained 
from parents. The oral examinations were performed in 
natural daylight using a mouth mirror and a dental explorer 
to assess the Plaque visually.  Plaque levels were assessed 
using the Silness and Loe plaque index (1964), with scores 
ranging from 0 to 3: Excellent (0), Good (0.1–0.9), Moderate 
(1–1.9),  and Poor (2–3).  The distobuccal,  buccal, 
mesiobuccal, and lingual surfaces of six selected teeth (16, 

M E T H O D S

It showed that the majority of the children were male 

(58.3%) and aged 17-18 (72.5%). Toothpaste was the most 

used as a cleaning material (76.8%). Over half (54.5%) had 

visited a dentist (Table 1).
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Table 1:Showing the Demographic Information of the School 
Children (n:211)

Variables

Gender of Children

Frequency (%)

Male

Female

123 (58.3)

88 (41.7)

Age
15-16

17-18

58 (27.5)

153 (72.5)

Tooth Cleaning 
Material Used

Toothpaste

Powder

162 (76.8)

37 (17.5)

Frequency of 
Brushing

Once a Day

Twice a Day

125 (59.2)

57 (27)

Nothing 12 (5.7)

Thrice a Day 21 (10)

None 8 (3.8)

Yes 115 (54.5)

No 96 (45.5)
Dental Visit

Every 3 Months 26 (12.3)

Whenever Needed 90 (42.7)
Frequency of 
Dental Visit

Never 95 (45)

The Modi�ed Bass technique shows the highest 

percentage (54.5%) of "No plaque" cases, while horizontal 

brushing has the most cases with abundant plaque (56.7%). 

P-value (<0.001) indicates a signi�cant difference in plaque 

outcomes among the techniques, favoring modi�ed bass 

(Table 2).

Shah SLS et al.,
DOI:https://doi.org/10.54393/pjhs.v5i12.2376

Tooth Brushing Techniques and its Association with Dental Plaque

Table 2: Association between Types of Tooth Brushing and Plaque 
Index

Plaque Index

0= No Plaque

Brushing technique
P-

ValueModi�ed 
Bass

Horizontal Vertical Combined 

18 5 8 2

54.5% 15.2% 24.2% 6.1%
>0.001
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D I S C U S S I O N

According to present study, 58.3% of the children were 
male. Most participants (76.8%) used toothpaste for 
cleaning, while 59.2% brushed once a day. Additionally, 
54.5% reported visiting the dentist, and 45% had never 
visited one. Regarding dental visits, 12.3% went every three 
months, 42.7% visited when needed, and 45% never 
visited. In research on tooth brushing habits, Davidovich et 
a l . ,  fo u n d  t h a t  m o s t  k i d s  ( 6 3 . 5 % )  u s e d  m a n u a l 
toothbrushes, 36.3% used electric toothbrushes that could 
be recharged, and 72% of kids brushed their teeth twice a 
day [12]. According to the study, over 60% of participants 
visited the dentist less frequently than every two years, 
with 22.7% never going, and only 9% attending regular 
checkups. Regarding dental hygiene behaviors, 53% 
brushed twice daily, while the use of mouth rinse (11%) and 
interdental cleaning was infrequent, occurring in only 3% 
of the participants [13]. Current study's �ndings showed 
that the Modi�ed Bass approach was the most successful 
in lowering plaque, with 42.2% of participants showing no 
plaque. In contrast, the horizontal brushing technique 
resulted in 44% of children having abundant plaque. An 
earlier study reported that the forty-six orthodontic 
patients compared modi�ed Bass and Char ter 's 
techniques, showing similar plaque removal effectiveness 
across all tooth surfaces as present results [14]. On the 
contrary, the study showed that the most commonly used 
brushing technique among children was the combined 
method (42.9%), followed by the horizontal technique 
(32.6%), the circular method (15.2%), and the least used 
was the vertical technique (9.3%) [10]. In a study with 
participants aged 12.161±0.493 years, both Group A and B 
showed good plaque scores, with the Bass method being 
signi�cantly more effective in plaque reduction compared 
to other techniques (p<0.001) [15]. Previous studies 
revealed signi�cant differences in brushing techniques 
recommended for adults and youngsters. The Bass and its 
modi�ed version were typically advised for adults, while 
the Scrub and Fones techniques were more common for 
youngsters. The Modi�ed Bass procedure proved superior 
in removing plaque, especially on lingual and buccal sites 
[16].  The American Academy of Pediatric Dentistry 
guidelines clearly explained that plaque buildup was 
strongly linked to the caries in young children and was 
important for assessing risk, particularly in preschoolers 
[12]. Another study demonstrated that the effectively 

optimized tooth brushing technique reduced dental 
diseases. It also found that toothbrush type signi�cantly 
facilitated plaque removal, while brushing frequency was 
key in preventing oral diseases.[17]. Moreover, it was 
observed that 15- to 16-year-olds had lower plaque levels, 
indicating improvements in oral hygiene compared to the 
11- to 12-year-old group [18].  Therefore, manual 
toothbrushes effectively remove dental plaque, although, 
mastering effective tooth brushing requires practice and 
professional training. Previous research on disseminating 
training through mass media showed unsatisfactory 
outcomes due to a lack of repetition and reinforcement 
[19]. Parents and teachers can promote behavior change by 
delivering dental health education through methods and 
media tailored to the child's developmental stage, ensuring 
effective and age-appropriate learning [20].
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Original Article

Severe acute malnutrition (SAM) is a leading cause of 
childhood mortality, mostly due to Gram-negative 
infections. It  has been found that micronutrient 
de�ciencies, including Vitamin B12, Zinc, Copper, 
Selenium, Manganese, Molybdenum and Cobalt are 
important in the etiology and treatment of SAM. Nutrients 
play an essential role in various metabolic functions, 
quality of immunological response and also for the growth 
in children [1]. In fact, Stand's report found that more than 
40% of all the children under �ve worldwide went anemia. 
The most common type of anemia is due to micronutrient 
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de�ciencies, such as iron, folate and vitamin B12-based 
de�ciencies. In SAM, anemia is rife with iron de�ciency as 
the most prevalent stimulant [2]. Childhood is a critical 
stage for growth and development, which in turn are 
in�uenced by numerous factors including dietary intake. 
Among these parameters, micronutrients are one of the 
critical requirements that are necessary for various 
biological functions Vitamins and Minerals: These are 
micronutrients needed for the enzyme and protein 
productions that assist metabolic process, as well as 
immunological function, health proliferation [3, 4]. 
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Severe Acute Malnutrition (SAM) is a critical public health issue affecting millions of people 

globally.  Objective: To evaluate the status of micronutrients and their relationship with 

malnutrition severity. Methods: A cross-sectional study was conducted over six months from 

November 2023 to April 2024 at Pead's Department Of Khairpur Medical College, KhairpurMirs. 

The study included 384 participants diagnosed with SAM. Micronutrient levels were assessed 

using quantitative colorimetry. Statistical analyses were descriptive, independent t-tests, 

Pearson and Spearman correlation analyses to evaluate micronutrient de�ciencies. Results: 

The mean age of the children was 24.5 months, with a male predominance of 54.7%. 

Micronutrient levels showed signi�cant variation between children with mild and severe 

malnutrition: p = 0.03), zinc (62.7 vs. 55.8 µg/dl, p = 0.01), vitamin B12 (312.4 vs. 278.6 pg/ml, p = 

0.02), copper (97.3 vs. 89.2 µg/dl, p = 0.03), and selenium (45.7 vs. 40.2 µg/l, p < 0.05). Positive 

correlations between micronutrient levels and anthropometric variables were found by 

correlation analysis. Logistic regression indicated that de�ciencies in Vitamin B12 (OR: 1.45, p = 

0.02), Zinc (OR: 1.62, p = 0.01), and Copper (OR: 1.35, p = 0.03) were signi�cant predictors of 

severe malnutrition. Conclusions: The �ndings emphasized that the need for targeted 

nutritional interventions addressing Vitamin B12, Zinc, and Copper de�ciencies to improve 

health outcomes in malnourished children. Further research was essential to evaluate the 

impact of supplementation strategies on growth and recovery.



Su�cient intake of all essential micronutrients in the diets 
of children is crucial for normal growth, cognitive 
development and avoidance of de�ciency related 
diseases. Micronutrients are not just required for growth 
also function as regulators of numerous biochemical 
pathways that operate in physiological and developmental 
reactions [5]. Vitamin B12 de�ciencies, as well as low levels 
of Zinc, Copper and Selenium have been associated with 
growth retardation, developmental delay and an increased 
susceptibility to infections [6]. Micronutrients are 
important indicators of nutritional status in children, 
especially those affected by Severe Acute Malnutrition 
(SAM) [7]. SAM is associated with dramatic weight loss and 
nutritional de�ciencies that can cause signi�cant health 
consequences. Assessment of micronutrient status 
among this vulnerable group could shed light on their 
nutritional requirements and mitigate speci�c therapeutic 
strategies which are conducive to achieve better health 
outcome [8]. Vitamin B12 de�ciency is a long-known 
problem, especially in exclusively breast-fed newborn 
infants of mother's low in this vital mineral. Babies need 
adequate amount of vitamin B12 for healthy growth and 
development, particularly in the initial phase of life from 
feeding is their only source of nutrients. Babies born to 
vitamin B12-de�cient mothers are also at risk for a 
de�ciency, as the breast milk of these women may not 
provide enough of this crucial nutrient [9]. This situation is 
so common in deprived communities of mother nourishing 
or with very strict food restrictions, e.g. strict vegetarians 
and vegans. In infants, de�ciency can lead to a wide range 
of impairments such as sensory neuropathy, myelopathy, 
motor disturbances or paraplegia failure to thrive and 
developmental delays which may be irreversible thus 
making routine monitoring for Vitamin B12 in maternal 
postpartum Prescription in critically ill children an 
everyday emergency. Given the importance of vitamin B12 
for normal growth and development, the nutritional status 
of mums and babies should be monitored and intervened 
on as appropriate, particularly in high-risk groups. Early 
recognition and treatment of vitamin B12 inadequacy will 
be bene�cial for breastfeeding infants [10]. 
To evaluate the status of micronutrients and their 
relationship with malnutrition severity. 

N=384 participants. Children who meet the inclusion 
criteria for Severe Acute Malnutrition (SAM), including 
bi lateral  nutrit ional  edema or  a  Mid-Upper Arm 
Circumference (MUAC) of less than 115 mm, aged between 
six months and �ve years. Signed consent in writing from 
parents or legal guardians was obtained. Children with 
chronic infections, congenital disorders, metabolic 
conditions, kidney diseases, or liver diseases were 
excluded from this study. A digital scale was used to 
measure weight, recording it to the nearest 100 grams. A 
stadiometer was used to measure height (for children over 
two years), and an infant meter was used to measure the 
length of the child. A non-stretchable tape was used to 
measure the Mid-Arm Circumference (MAC) of the left arm, 
midway between the olecranon and acromion processes. 
Using WHO tables, the weight for height and length was 
d e t e r m i n e d .  H e a d  C i r c u m fe r e n c e  ( H C ) ,  C h e s t 
Circumference (CC), Mid-Arm Circumference (MAC), and 
length/height measurements were recorded to the nearest 
0.5 cm, mm, and cm, respectively. 3 ml of venous blood 
were drawn. Hemagglutinin-treated blood was used for the 
hemogram, and serum from plain tubes was used to assess 
micronutrients and Vitamin B12.  WHO criteria were used to 
de�ne anemia, vitamin B12 level below 203 pg/ml was taken 
as de�cient and that above 911 pg/ml were taken as high 
range. Zinc and copper were considered de�cient, if levels 
were < 65 µg/dl and < 63.5 µg/dl. Other micronutrients were 
considered de�cient if, selenium (< 60 µg/dl and 
manganese < 7.10 µg/dl, molybdenum < 0.70 µg/dl and 
cobalt<1.0 µg/dl. Samples were sent in a cold chain to the 
testing facility (Arogyam Centre, Navi Mumbai) after being 
kept at -80°C. A chemiluminescent immunoassay was used 
to assess Vitamin B12 (Advia Centaur XP, Siemens). 
Colorimetric techniques (Elico, Hyderabad) were utilized to 
assess serum copper and zinc, while Thermo Fisher's ICP-
MS was employed to analyze other micronutrients [11]. With 
SPSS version 26.0, data analysis was done. Descriptive 
statistics were used to collect clinical and demographic 
information. For continuous variables, means and standard 
deviations were computed. The micronutrient levels in 
children with mild and severe forms of malnutrition were 
compared using independent t-tests. A Pearson or 
Spearman correlation analysis was used to look at the 
relationships between anthropometric markers and 
micronutrient levels. The predictive value of micronutrient 
de�ciencies for the severity of malnutrition was 
ascertained by the application of logistic regression 
analysis.

A cross-sectional study was carried out from November 
2023 to April 2024 at Pead's department of Khairpur 
medical college, Khairpur Mirs after getting approval with 
IRB reference number KMC/RERC/84.  The formula for 

estimating a proportion in a population was n=Z2⋅P⋅(1−P)   / 

d2, where Z=1.96Z = 1.96Z=1.96 (for a 95% con�dence 
interval), prevalence (P=50%) and d=0.05 (5% margin of 
error), n=0.9604/ 0.0025 =384.16. The sample size was 

M E T H O D S

Severe Acute Malnutrition (SAM) was identi�ed in 384 of the 

study's participants. Given that the children's mean age was 

24.5 ± 6.3 months, it was clear that the majority of the 

sample's participants were young children the majority 
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Table 1: Descriptive Statistics of Demographic and Clinical 
Features (n = 384)

The children who suffered from severe malnutrition had 

considerably lower levels of vitamin B12 (278.6 ± 52.3 pg/ml) 

than the children who suffered from moderate malnutrition 

(312.4 ± 56.7 pg/ml). A p-value of 0.02 indicated a serious 

de�cit in the severe cases. With a p-value of 0.01 zinc levels 

were similarly substantially lower in the severe malnutrition 

group (55.8 ± 10.1 μg/dl) than in the mild malnutrition group 

(62.7 ± 11.3 μg/dl). A p-value of 0.03 indicated a signi�cant 

decrease in copper levels between severely malnourished 

children (89.2 ± 15.5 μg/dl) and mildly malnourished children 

(97.3 ± 14.9 μg/dl). The severe malnutrition group had 

considerably lower selenium levels (40.2 ± 7.6 μg/l) than the 

moderate group (45.7 ± 8.5 μg/l) (p-value = 0.04). 

Manganese levels were similar in both groups (p = 0.15), with 

mean values of 9.8 ± 2.3 μg/l for severe malnutrition and 

10.4 ± 2.7 μg/l for mild malnutrition. Molybdenum levels 

were not signi�cantly different (p = 0.09), with mean values 

of 4.2 ± 1.2 μg/l for severe and 4.7 ± 1.1 μg/l for mild 

de�ciency. Children with severe malnutrition had 

signi�cantly lower cobalt levels (0.54 ± 0.3 μg/l) than those 

with mild malnutrition (0.65 ± 0.2 μg/l) (p-value = 0.04), see 

Table 2.

being two years old. Out of the total number of children, 210 

(54.7%) were male and 174 (45.3%) were female. As the 

gender differences were not particularly noticeable, this 

suggests a slight male predominance in the research 

population. The children's mean weight was 6.8 ± 2.1 kg, 

which was considerably less than what was normal for 

youngsters of this age, indicating that the participants 

were malnourished. The average Mid-Upper Arm 

Circumference (MUAC) was 113.5 ± 12.7 mm, while the 

average height was 65.4 ± 5.2 cm (Table 1).

Variables

Age (Months) 24.5 ± 6.3

Mean ± SD/N (%)

Age (Months) 24.5 ± 6.3

Gender

Male 210 (54.7%)

Female 174 (45.3%)

Weight (Kg) 6.8 ± 2.1

Height (cm) 65.4 ± 5.2

MUAC (mm) 113.5 ± 12.7

Degree of Malnutrition

Mild 160 (41.7%)

Severe 224 (58.3%)

Table 2: Comparison of Micronutrient Levels between Mild and 
Severe Malnutrition (Independent t-test)

Micronutrient

< 200-900
 pg/mL 312.4 ± 56.7 278.6 ± 52.3 0.02*

Vitamin B12
 (pg/mL)

Standard 
Values

Mild Malnutrition 
(Mean ± SD)

Severe Malnutrition
 (Mean ± SD)

p-
value

< 70-120
 µg/dL 62.7 ± 11.3 55.8 ± 10.1 0.01*Zinc (μg/dL)

< 70-140
 µg/dL 97.3 ± 14.9 89.2 ± 15.5 0.03*

Copper 
(μg/dL)

<70-150 
µg/L 45.7 ± 8.5 40.2 ± 7.6 0.04*

Selenium
 (μg/L)

< 4-15 
µg/L 10.4 ± 2.7 9.8 ± 2.3 0.15

Manganese
 (μg/L)

0.2-1.5
 µg/L 4.7 ± 1.1 4.2 ± 1.2 0.09

Molybdenum
 (μg/L)

0.2-1.0 
µg/L 0.65 ± 0.2 0.54 ± 0.3 0.04*Cobalt (μg/L)

*Signi�cant at p < 0.05

The statistical analysis revealed signi�cant positive 

relationships between micronutrient levels and 

anthropometric indicators, with vitamin B12, zinc, and 

copper having the highest associations. Zinc showed the 

strongest correlation values with weight (r = 0.35, p < 0.05), 

height (r = 0.32, p < 0.05), and MUAC (r = 0.33, p < 0.05), 

demonstrating a substantial link with growth indices. 

Vitamin B12 had a signi�cant connection with weight (r = 

0.31, p < 0.05), height (r = 0.27, p < 0.05), and MUAC (r = 0.29, p 

< 0.05). Copper had moderate but statistically signi�cant 

relationships with weight (r = 0.28, p < 0.05), height (r = 0.25, 

p < 0.05), and MUAC (r = 0.21, p < 0.05). Selenium, 

Manganese, Molybdenum, and Cobalt  had lesser 

correlations that did not achieve statistical signi�cance, 

with R-values ranging from 0.09 to 0.22 and p > 0.05, 

showing a less meaningful relationship with the 

anthropometric markers. Thus, zinc, vitamin B12, and 

copper were more important in determining the growth and 

nutritional condition of children with severe acute 

malnutrition see Table 3.
Table 3:  Correlation between Micronutrient Levels and 
Anthropometric Markers (Pearson or Spearman Correlation)

Micronutrient

0.31* 0.27* 0.29*Vitamin B12 (pg/mL)

Weight (Kg) 
(R-Value)

Height (cm)
 (R-Value)

MUAC (mm) 
(R-Value)

0.35* 0.32* 0.33*Zinc (μg/dL)

0.28* 0.25* 0.21*Copper (μg/dL)

0.22 0.20 0.18Selenium (μg/L)

0.15 0.14 0.12Manganese (μg/L)

0.10 0.12 0.09Molybdenum (μg/L)

0.20 0.17 0.15Cobalt (μg/L)

*Signi�cant at p < 0.05

Signi�cant predictors included Vitamin B12 de�ciency (OR: 

1.45 [95% CI: 1.12 - 1.89], P = 0.02), with children who were 

de�cient in vitamin B12 having 45% increased odds of 

malnutrition. Zinc de�ciency was also strongly associated 

with severe malnutrition, OR 1.62, 95% (CI): 1.23 -2.14 p 

=0.01, suggesting a relative risk of +62%. The de�ciency of 

copper also showed highly signi�cant association with (OR 

= 1.35, 95% CI: 1.05 - 1.74, p = 0.03) where risk of severe 

malnutrition was increased for a person consuming diet 
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D I S C U S S I O N

Developmental delays were linked to de�ciency in vital 
micronutrients in children with Severe Acute Malnutrition 
(SAM), namely in zinc, copper, selenium, manganese, 
molybdenum, and cobalt. These data indicate clear 
biologically plausible associations between a subset of the 
vitamins and severity of malnutrition, as has been 
supported by previous research [12]. There were slightly 
more males (54.7%) and the average age was 24.5 months 
according to patient demographics. The present outcomes 
associate with other previous literature on childhood 
undernutrition among children of similar age groups as 
rapid growth and development pose particular risks to the 
young ones. The proportion of medical data linked with 
children with severe malnutrition (58.3%) was in 
accordance with available information from other 
countries, further emphasizing the ongoing public health 
challenge posed by SAM in kids from this age group [13]. 
According to these results to showed signi�cant 
differences between mild and severe malnourished 
children in mean values of Vitamin B12, Zinc, Copper and 
Selenium [14]. Previous research demonstrates that 
malnourished children consistently show low levels of the 
micronutrients, suggesting that de�ciencies in these 
nutrients exacerbate malnutrition and associated 
morbidities. Previous research by Ar� et al., in 2022 
stressed the importance of zinc in immune function and 
growth, with zinc de�ciency associated with morbidities 
including malnutrition in children [15]. In the present study 

to reveals that of correlations between vitamin B12, Zinc 
and Copper levels with anthropometric parameters 
(Weight, Height and MUAC) means being positively 
associated [16]. In the current study to found that, the 
study variables; vitamin B12, zinc and copper de�ciencies 
were signi�cant predictors for  cases of  severe 
malnutrition [17, 18]. Vitamin B12 de�ciency indicate a 
meaningful risk that was why even more nursing research 
was needed in Pakistan to investigate this phenomenon as 
has been identi�ed and found a signi�cant association of 
Vitamin B12 de�ciency with severe malnutrition among 
young children [19]. Zinc de�ciency, with an OR of 1.62 
highlights the critical role plays in normal immune function 
and overall childhood growth. Kurmi et al., 2023 have 
previously shown that zinc supplementation could protect 
from malnutrition and reduced disease manifestation in 
immunocompromised, destitute populations [20].

de�cient in Copper by appxiciently factor of 35%. Positive 

association was also seen with selenium de�ciency, but it 

did not reach statistical signi�cance (OR = 1.28; 95% CI: 

0.98–1.67; p = 0.08). No signi�cant association was 

observed for Severe Malnutrition with Manganese 

de�ciency (OR = 1.10; 95% CI: 0.85 -1.42; p = 0.27) and 

Molybdenum de�ciency (OR = 1.20; 95% CI: 0.94-1.54, p = 

0.15). Cobalt de�ciency had a borderline signi�cant 

association, with an OR of 1.32 (95% CI: 1.00-1.74; p = 0.05), 

suggesting the potential for increased likelihood of implant 

revision due to aseptic loosening see Table 4.

Table 4: Logistic Regression for Predictive Value of Micronutrient 
De�ciencies for Severe Malnutrition

Variables

1.45 1.12-1.89 0.02*Vitamin B12 De�ciency

Odds Ratio 
(OR)

95% Con�dence 
Interval  (CI)

p-Value

1.62 1.23-2.14 0.01*Zinc De�ciency

1.35 1.05-1.74 0.03*Copper De�ciency

1.28 0.98-1.67 0.08Selenium De�ciency

1.10 0.85-1.42 0.27Manganese De�ciency

1.20 0.94-1.54 0.15Molybdenum De�ciency

1.32 1.00-1.74 0.05*Cobalt De�ciency

*Signi�cant at p < 0.05
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Original Article

Diabetes is major health issue of the 21st century [1]. 
Worldwide 425 million patients are diabetic presently and it 
is projected that this �gure can approach 629 million in 
2045 [2]. A microvascular consequence of diabetes called 
diabetic retinopathy affects around 34.6% of diabetic 
people. Diabetic macular edema (DME) is a complication of 
diabetic retinopathy that affects 6.8% of diabetic patients. 
It is a major cause of blindness [3]. Diabetic macular edema 
can be present at any stage of diabetic retinopathy (DR), 
however, as the disease advances there are more chances 
of developing Diabetic macular edema [4]. High blood 
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sugar level, hypertension, low blood protein levels, and 
smoking are major risk factors of DME  [5]. Macular edoema 
is de�ned as an abnormal accumulation of �uid within the 
macula's retinal layers [6] A delicate balance between �uid 
entering and leaving the retinal layers usually exists. To 
maintain tissue transparency, this balance is necessary for 
retinal homeostasis [7]. Macular edoema is characterized 
by �uid deposition between the retinal layers, resulting in 
progressive vision deterioration that can lead to chronic 
vision loss [8]. Due to metabolic changes and in�ammatory 
responses, diabetic individuals may also experience loss of 
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Diabetic macular edema is the leading cause of blindness in diabetic eye disease. The most 

important cause of visual impairment is diabetes-induced macular edema also called DME 

which involves central part of the macula lutea. Objective: To compare the outcome of 

suprachoroidal triamcinolone injection and modi�ed grid laser in the treatment of refractory 

diabetic macular edema. Methods: This prospective cohort study  was done for 12 months 

(January 2021 to December 2021) on 56 patients having refractory diabetic macular edema. The 

technique of non-probability consecutive sampling was used. Patients in Group A received a 

suprachoroidal injection of 4 mg triamcinolone. Patients in Group B underwent modi�ed grid 

photocoagulation. After 4 months of treatment, the patients' visual acuity and central macular 

thickness were assessed again using Snellen's chart and Optical Coherence Tomography (OCT) 

respectively. Results: After 4 months, the mean BCVA in Group-A was 0.57 + 0.127 and in Group-

B was 0.83 + 0.150 (P=0.000) while the mean improvement (change line) was 1.6 + 0.318 and 0.89 + 

0.229 (P=0.001), respectively In Group-A, improvement in Central Macular Thickness (CMT) was 

observed in 24 (85.7%) patients, while in Group-B, improvement in Central Macular Thickness 

was seen in 17 (60.7%) patients. After 4 months, the mean CMT in Group-A was 302.68 + 14.427 

um and in Group-B was 339.71 + 54.821 um (P=0.009) while the mean improvement (change) was 

153.89 + 30.902 um and 95.57 + 41.111 um (P=0.024), respectively. Conclusion: Suprachoroidal 

triamcinolone injection was found to be more effective than modi�ed grid laser in treatment of 

DME.
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endothelial tight junctions and subsequent blood-retinal 
barrier (BRB) disruption [9]. DME Treatment has achieved 
major change over the years. Previously photocoagulation 
by Argon laser was a treatment option for DME and it was 
discovered by the Early Treatment of Diabetic Retinopathy 
Study (ETDRS) group. More than 50% decreased 
incidences of moderate visual loss with reduction in 
central macular thickness (CMT) were observed in treated 
eyes after 03 years of macular laser [10]. However, many 
complications occurred like subretinal �brosis, choroidal 
neovascularization (CNV), visual �eld scotomas and 
progressive photoreceptor atrophy, due to grid and focal 
macular laser [11]. Anti-VEGF injections have been 
demonstrated by Diabetic Retinopathy Clinical Research 
Network (DRCR.net) to be a more effective and safe form of 
treatment for DME, with better visual results [12]. 
Numerous researches have looked into the pharmacologic 
properties of the suprachoroidal region for administering 
medications, particularly triamcinolone acetonide, to the 
eye [13]. For the treatment of DME, advanced methods are 
being used i.e. Injection Suprachoroidal Triamcinolone 
Acetonide so an alternative treatment option could be tried 
for refractory DME [14].
T h e  s t u d y  a i m e d  t o  c o m p a r e  t h e  o u t c o m e  o f 
suprachoroidal triamcinolone injection and modi�ed grid 
laser in treatment of refractory diabetic macular edema.

M E T H O D S
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This prospective cohort study was done in 12 months 
(January 2021 to December 2021) with 56 patients, 28 in 
each group, with refractory diabetic macular edema in the 
Ophthalmology Department of Services Hospital Lahore. 
Prior informed consent was taken from the study 
participants. The duration of the study was 12 months, after 
approval of synopsis. Participants with age 40-80 years, 
both genders were included in the study. Patients already 
taken treatment of intravitreal corticosteroids, peribulbar 
steroid injection in last 6 months, photocoagulation 15 
weeks before, panretinal scatter photocoagulation four 
months before, or PPV (on medical record), patients who 
had open-angle glaucoma or steroid-induced rise of 
intraocular pressure and needed treatment to decrease 
intraocular pressure and patients with intraocular pressure 
≥25 mm Hg were excluded from the study. Diabetic macular 
edema with central macular thickness more than 300 
micrometers. A sample size of 56 cases; 28 in each group, 
was calculated with 80% power of the study, 5% level of 
signi�cance, and con�dence level of 95%, and taking an 
expected percentage of improvement in central macular 
thickness i.e. 63% with Suprachoroidal triamcinolone [15] 
and 37% with Modi�ed Grid Laser [16] by using the following 
formula:

n = (Zα/2+Zβ)2 * (p1(1-p1) + p2(1-p2)) / (p1-p2)2

The non-probability consecutive sampling technique was 
used. Subjects were divided into two groups using the 
lotter y method.  Patients in  Group A received a 
suprachoroidal injection of 4 mg triamcinolone. Patients in 
Group B underwent modi�ed grid photocoagulation. After 
4 months of treatment, the patient's visual acuity and 
central macular thickness were assessed again using 
Snellen's chart and OCT respectively. The hospital ethical 
committee of SIMS approved the study (Ref No. 
IRB/2020/735/SIMS), which involved 56 patients. The 
researcher performed every procedure, explained it to the 
patients, and obtained their informed consent. Every 
patient's pro�le was noted, including their gender, age, 
diabetes duration, HbA1c, lateral side, and duration of 
ocular symptoms. Subjects were then split into two groups 
at random using the lottery method. Subjects in group A 
received a suprachoroidal injection of triamcinolone at a 
dose of 4 mg/0.1ml. Subjects in group B received modi�ed 
grid photocoagulation. Visual acuity and central macular 
thickness were measured at the beginning point. Then, 
patients were checked on at the OPD at 7 days, 1- and 4-
month intervals. After four months of intervention, the 
patients underwent a second evaluation of their visual 
acuity using the Snellen chart and an OCT scan to measure 
the central macular thickness. On the Snellen chart, 
improvements in visual acuity of one or more lines were 
detected. On optical coherence tomography, it was 
observed that the central macular thickness had 
decreased by more than 50% from the starting point.  On 
the proforma, all the information was accurately recorded. 
Data analysis was done using the SPSS software, version 
20,0. After strati�cation, the outcomes of the two groups 
were compared using the chi-square test and t-test for 
each stratum, with a p-value of 0.05 was considered 
signi�cant.

Table indicates that in Group-A, improvement in visual 

acuity was observed in 25 (89.3%) patients while in Group B, 

improvement was observed in 21 (75.0%) patients (P=0.016) 

showing there is a signi�cant association present. For non-

improvement also signi�cant association was found 

between the groups with a p-value of 0.001.

R E S U L T S

Table 1:Comparison of Improvement in Visual Acuity between 
Groups

Visual Acuity

Group – A
(Suprachoroidal 
Triamcinolone 

Injection)

Chi-Square
 = 1.913

Group – B
(Modi�ed Grid

 Laser)

Frequency (%) Frequency (%) P-Value

Improved 25 (89.3%) 21 (75.0%) 0.016

Not Improved 3 (10.7%) 7 (25.0%) 0.001

Total 28 (100%) 28 (100%) –
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Table 5 elucidates that among Group A and B, patients who 

were <50 years old, the mean BCVA was 0.560.114 and 

0.80142 (P=0.107) respectively, while among patients who 

were >50 years old, the mean BCVA was 0.58151 and 

0.900.149 (P=0.149) respectively. However, Group-A and B, 

patients who were <50 years old, the mean CMT was 

304.24+17.587 um and 323.1148.306 um (P=0.000) 

respectively, while among patients who were >50 years old, 

the mean CMT was 300.277.525 um and 374.78+53.427 um 

(P=0.000), respectively.Group-A and B patients, who had 

duration of diabetes <5 years, the mean BCVA was 

0.530.176 and 0.880.114 (P=0.003) respectively. While 

patients who had duration of diabetes >5 years, the mean 

BCVA was 0.590.096 and 0.790.169 (P=0.005) respectively. 

However, Group-A and B patients, who had a duration of 

diabetes <5 years, the mean CMT was 302.11+13.214 and 

354.3158.774 (P=0.000), respectively. Among patients who 

had da duration of diabetes >5 years, the mean CMT was 

302.9515.310 um and 327.07+49.658 um (P=0.036), 

respectively.

Table 2 shows that among both groups of patients, 

improvement after 4 months of treatment was observed 

regarding BCVA (best-corrected visual acuity) with a 

statistically signi�cant difference. Pretreatment mean 

BCVA in Group-A was 0.920.104, while 1.070.411 in Group-B.  

After 4 months, the mean BCVA in Group-A was 0.570.127 

and in Group-B was 0.860.150 (P=0.000) and the p-value 

suggest signi�cance statistically as p-value is less than 

0.05, while the mean lines improvement was 1.60.318 and 

0.890.229 (P=0.001) and this p-value shows there is 

signi�cant association between the two groups, 

respectively.

Table 2:Comparison of Mean BCVA between Groups

Mean BCVA
 (logMAR)

Baseline

T-Test
P-value

1.07  0.411 0.0110.92  0.104

Group – A
(Suprachoroidal 

Triamcinolone Injection)

Group – B
(Modi�ed Grid 

Laser)

After 4 Months 0.86  0.150 0.0000.57  0.127

Change 0.65  0.629 0.0011.71  0.713

Lines Improvement 0.89  0.229 0.0011.6  0.318

Table 3 asserts that 24 (85.7%) patients were observed 

having improvement in central macular thickness in Group-

A while 17 (60.7%) patients showed improvement in Group-

B (P=0.010) and shows statistical signi�cance between 

groups and for non-improvement the p-value is 0.016 which 

also shows signi�cant statistically. 

Table 3:Comparison of Improvement in Central Macular 
Thickness Between Groups

CMT

Improved

P-value

17 (60.7%) 0.01024 (85.7%)

Group – A 
(Suprachoroidal 
Triamcinolone

 Injection)

Group – B 
(Modi�ed

 Grid Laser)

Not Improved 11 (39.3%) 0.0164 (14.3%)

Total 28 (100.0%) –28 (100.0%)

Table 4 depicts that among both groups' patients' 

improvement after 4 months of treatment was observed 

regarding CMT (central  macular thickness)  with 

statistically signi�cant difference. After 4 months, the 

mean CMT in Group-A was 302.68+14.427 um and in Group-

B was 339.71+54.821 um (P=0.009). A p-value of 0.009 

revealed statistically signi�cant difference, indicating 

Group A had a greater reduction in CMT, while the mean 

improvement (change) was 153.89+30.902 um and 

95.57+41.111 um (P=0.024), respectively. There was no 

statistically signi�cant difference in baseline CMT between 

the groups with a p-value of 0.051.

Table 4:Comparison of Mean Central Macular Thickness between 
Groups

Mean CMT (um)

Baseline

T-Test
P-value

435.50 + 57.953 0.051456.57 + 40.428

Group – A 
(Suprachoroidal 
Triamcinolone

 Injection)

Group – B 
(Modi�ed

 Grid Laser)

After 4 Months 339.71 + 54.821 0.009302.68 + 14.427

Change 95.57 + 41.111 0.024153.89 + 30.902

Table 5:Comparison of Age and Duration of Diabetes with Mean 
BCVA (logMAR) and Mean CMT (μm) after Treatment between 
Groups

Category

Age <50 yrs

T-Test 
P-value 
(CMT)

0.56 ± 
0.114

Group A
 Mean 
BCVA 

(logMAR)

Group B 
Mean 
BCVA

 (logMAR)

T-Test 
P-value
 (BCVA)

Group A
 Mean
 CMT
 (μm)

Group B 
Mean
 CMT 
(μm)

0.80 ± 
0.142

0.107
304.42 ± 

17.587
323.11 ± 
48.306

0.000

Age <50 yrs 0.58 ± 
0.151

0.90 ± 
0.149

0.149
300.27 ±

7.525
374.78 ± 
53.427

0.000

Duration 
<5 years

0.53 ± 
0.176

0.88 ± 
0.114

0.003
302.11 ± 
13.214

354.31 ± 
58.774

0.000

Duration
 <5 years

0.59 ± 
0.096

0.79 ± 
0.169

0.005
302.95 ± 

15.310
327.07 ±
 49.658

0.036

D I S C U S S I O N

Diabetes mellitus is thought to be the leading global health 
problem of the twenty-�rst century, and diabetic macular 
edema is a major cause of blindness in diabetic eye disease. 
The DME involving the Macular Centre is a major cause of 
vision loss. Argon grid laser and intravitreal triamcinolone 
acetonide have been used to treat patients who have not 
responded to anti-VEGF endothelial growth factor agents. 
C u r r e n t l y,  t r i a m c i n o l o n e  i n j e c te d  t h r o u g h  t h e 
suprachoroidal pathway has demonstrated comparable 
e�cacy with less risk of increased intraocular pressure. As 
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a result, the current study compared the e�cacy of 
modi�ed grid laser and suprachoroidal triamcinolone 
injection in the treatment of refractory diabetic macular 
edoema. To acquire adequate results, 56 patients were 
included in the study and divided into two equal groups (28 
patients in each group) namely Group A and -B. In Group-A, 
patients were treated with Suprachoroidal Triamcinolone 
Injection (STI) while in Group-B, patients were treated with 
Modi�ed Grid Laser (MGL). Age is a leading factor as 
increasing age boosts the severity of diseases. It is 
believed that elderly patients are more affected by diabetic 
macular edema due to the long duration of diabetes. The 
�ndings of our study showed that in both groups 
(Suprachoroidal Triamcinolone Injection [STI] and Modi�ed 
Grid Laser [MGL]) more than half of the patients were up to 
50 years old (60.7% vs. 67.9%) while the remaining 
proportion was above 50 years old. (39.3% vs. 32.1%). The 
mean age of the patients in the STI group was 49.46+5.022 
years while in the MGL group was 49.82+5.004 years. 
However, the �ndings of a study undertaken by Abdelshafy 
Tabl et al [17] showed that the mean age of the patients 
treated with STI was 55+3 years while a study done by 
Khanzada and colleagues [15] reported the mean age of the 
patients treated with MGL was 59.45+8.23 years. It was 
found during the study that most of the patients in both 
groups were female (STI: 53.6% vs. MGL: 60.7%). The 
results of our study are comparable with a study 
undertaken by Munir and associates who also con�rmed 
that the disease was more prevalent among female 
patients (64.0%) treated with STI [18]. However, the results 
of a study conducted by Khanzada and colleagues 
highlighted that male patients (53.2%) treated with MGL 
were in the majority [16]. For DME, elevated HbA1c is also a 
major risk factor like several other risk factors namely 
diabetes duration, history of cardiovascular disease, and 
use of diuretics. The study demonstrated that patients in 
the STI group had a mean HbA1c of 9.036+0.5933% while in 
MGL group had 9.457+0.8561%. The results of a similar 
study carried out by Khanzada and colleagues [16] are 
better than our study results which reported that the mean 
HbA1c among patients with DME was 7.85+0.78%. The STI 
group was found much better than MGL groups regarding 
visual acuity as improvement was observed among 89.3% 
of patients in the STI group while 75.0% in the MGL group 
(P=0.016). When a comparison was made among patients of 
both groups regarding BCVA, the study showed better 
improvement among patients treated with suprachoroidal 
triamcinolone injection than with modi�ed grid lasers. In 
the STI group, the mean BCVA (best-corrected visual 
acuity) was 0.920.104 at baseline and after 4 months of 
treatment was 0.570.127 while in the MGL group, the mean 
BCVA was 1.070.411 and after treatment was 0.860.150. The 

mean line improvement (change) after treatment in the STI 
group was observed better (1.60.318) than in the MGL group 
(0.890.229) with statistically signi�cant results (P=0.001). 
When a mean comparison of BCVA was performed in both 
groups after treatment. Insigni�cant results (P>0.05) were 
found regarding age in both groups. For gender, signi�cant 
results were in the STI group but insigni�cant results 
(P>0.05) in the MGL group. Insigni�cant results for the 
lateral side in both groups while signi�cant results for the 
duration of diabetes and HbA1c in both groups. However, 
signi�cant results for the duration of symptoms in the STI 
group while insigni�cant results for the MGL group. A study 
conducted by Tufan et al [19], revealed statistically not 
signi�cant, best correct visual acuity (BCVA) improvement 
was observed in the third and sixth months following IVTA 
injection. A statistically signi�cant decrease in central 
macular thickness (CMT) occurred in the third month, and 
this effect persisted after six months. Previous research 
has shown that intra-vitreal triamcinolone acetonide 
improves visual acuity (VA) and reduces diffuse macular 
edema. [20, 21]. Likewise, when the mean comparison of 
CMT was performed in both groups after treatment, 
signi�cant results were found regarding age while 
insigni�cant results regarding gender. Insigni�cant results 
were found regarding the lateral side, while signi�cant 
results regarding the duration of diabetes, HbA1c, and 
symptoms were found in both groups. A study conducted by 
Aslam et al [22] revealed that there was not any signi�cant 
association between the two groups at baseline CMT with a 
p-value of 0.29, although a signi�cant association was 
found at 3-month CMT with a p-value less than 0.001. There 
were not many complications found in either group.

C O N C L U S I O N S

This study concluded that suprachoroidal triamcinolone 
injection is superior to modi�ed grid laser therapy for 
treating diabetic macular edema that is resistant to Anti-
VEGF treatment. 
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Original Article

Colorectal cancer (CRC) is one of the leading causes of 
cancer-related morbidity and mortality worldwide [1]. 
Accounting for a signi�cant disease burden, CRC ranks 
among the most common cancers globally, affecting 
millions of individuals each year [2]. In recent decades, the 
global incidence of CRC has increased, particularly in 
developed countries, largely due to ageing populations and 
lifestyle changes such as diet, smoking, and decreased 
physical activity. Sedentary behaviours, high consumption 
of red and processed meats, low �ber intake, and obesity 
have been well-documented as risk factors contributing to 
this rise. Concurrently, improved diagnostic tools and 
awareness campaigns in developed nations have also led to 
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earlier detection and an apparent rise in incidence rates 
[3]. In Pakistan, CRC has become increasingly prevalent, 
with cases primarily affecting individuals over 50 years of 
age, despite the country being historically considered a 
low-risk region for this malignancy [4]. The shift may be 
attributed to urbanization, dietary transitions, and 
inadequate screening practices. Unlike developed 
countries, where screening programs have been 
systematically implemented, the lack of such initiatives in 
Pakistan contributes to delayed diagnoses and a higher 
proportion of advanced-stage presentations. Additionally, 
sociocultural factors and limited healthcare access further 
exacerbate the burden of CRC in the region [5]. CRC is 
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Colorectal cancer is often associated with hypoalbuminemia, a marker of poor nutritional status 

and systemic in�ammation. Low albumin levels in colorectal cancer patients are linked to worse 

outcomes, including higher morbidity and mortality. Objectives: To assess the frequency of 

hypoalbuminemia and its association with clinical and biochemical variables among colorectal 

cancer patients at Liaquat University Hospital, Hyderabad. Methods: This cross-sectional study 

was conducted from January 14, 2022, to July 13, 2022, at the Department of Surgery, Liaquat 

University Hospital, Hyderabad. 124 patients who were diagnosed with colorectal cancer aged 

between 20 to 60 years and of either gender were included in the study. Colorectal cancer was 

con�rmed histopathologically. Patients with other gastrointestinal malignancies, chronic liver 

diseases, nephrotic syndrome, and those on corticosteroid or immune-suppressive therapy 

were excluded from the study. Results: The study identi�ed the presence of hypoalbuminemia 

in n=73 (58.9%) of the patients. Among them, 38 (52.1%) were classi�ed as obese (≥30.0), with a 

p-value of 0.001. The mean duration of the disease was found to be 49.2 ± 7.10 weeks, which also 

showed a signi�cant correlation (p=0.01). Additionally, elevated C-reactive protein levels and 

erythrocyte sedimentation rates showed a strong association with hypoalbuminemia (p=0.001). 

Hypocalcaemia (34.2%) and hypomagnesemia (27.4%), were signi�cantly associated with 

hypoalbuminemia. Conclusions: It was concluded that hypoalbuminemia is a prevalent and 

clinically signi�cant condition among colorectal cancer patients. The high prevalence of 

hypoalbuminemia is strongly associated with obesity, longer disease duration, rural residency, 

e l evate d  i n � a m m ato r y  m a r ke rs , a n d  e l e c t ro l y te  i m b a l a n ce s  ( hy p o c a l c a e m i a , 

hypomagnesemia).



frequently associated with systemic complications, among 
which hypoalbuminemia stands out as an important 
prognostic marker. Albumin, a protein produced in the liver, 
is a major contributor to maintaining plasma oncotic 
pressure and transporting molecules such as hormones, 
fatty acids, and drugs [6]. Traditionally, serum albumin 
levels have been used to assess nutritional status, but in 
cancer patients, hypoalbuminemia is often linked to more 
complex factors, such as systemic in�ammation and tumor 
burden [7]. Systemic in�ammation in cancer, driven by 
cytokines such as interleukin-6 (IL-6) and tumor necrosis 
factor-alpha (TNF-α), disrupts albumin synthesis and 
contributes to increased protein catabolism. Tumor-
related cachexia, another hallmark of advanced cancer, 
a l s o  p l a ys  a  ke y  r o l e  i n  h y p o a l b u m i n e m i a  [ 8 ] . 
Hypoalbuminemia has profound clinical implications for 
CRC patients.  Some studies have repor ted that 
hypoalbuminemia occurs in up to 60% of patients with CRC 
[9], and is associated with poor prognosis, including 
increased postoperative complications, prolonged 
hospitalization, and mortality [10]. Furthermore, 
hypoalbuminemia often re�ects a combination of 
malnutrition, disease progression, and in�ammatory 
responses, making it a valuable marker for assessing 
overall patient health and predicting outcomes. In surgical 
CRC patients, low preoperative albumin levels are linked to 
delayed wound healing, infections, and an elevated risk of 
morbidity and mortality, highlighting the need for early 
identi�cation and intervention [11]. In low- and middle-
income countries like Pakistan, the management of 
hypoalbuminemia in CRC is particularly challenging due to 
limited access to nutritional support and palliative care. 
Despite its clinical importance, hypoalbuminemia remains 
an under-recognized issue in resource-constrained 
settings, further emphasizing the need for comprehensive 
care strategies.
The study aims to assess the frequency of hypo-
albuminemia in patients with CRC at the University Hospital 
and to investigate the association of hypo-albuminemia 
with various demographic and clinical factors such as 
disease stage, comorbidities and in�ammatory markers 
between different types

This cross-sectional study was conducted over from 

January 14, 2022, to July 13, 2022, at the Department of 

Surgery, Liaquat University Hospital, Hyderabad. 124 

patients who were diagnosed with colorectal cancer aged 

20–60 years and of either gender were included in the 

s t u d y .  C o l o r e c t a l  c a n c e r  w a s  c o n � r m e d 

histopathologically. The inclusion criteria focused on adult 

patients within this age range to minimize the impact of 

extreme age-related variables on hypoalbuminemia and to 

M E T H O D S

align with the typical age range for CRC onset in Pakistan. 

Patients with other gastrointestinal malignancies, chronic 

liver diseases, nephrotic syndrome, and those on 

corticosteroid or immune-suppressive therapy were 

excluded to el iminate confounding factors that 

independently contribute to hypoalbuminemia and 

systemic in�ammation. The sample size was calculated via 

WHO Open Epi software by taking the prevalence of 

hypoalbuminemia in Colorectal Cancer Patients as 8.85% 

with a 5% margin of error and 95% con�dence interval [12]. 

Informed consent was taken. The study was approved by 

the Ethical Review Committee of Liaquat University of 

Medical & Health Sciences, Jamshoro vide letter No. 

LUMHS/REC/-110; dated. CRC diagnosis was con�rmed 

histopathologically through biopsies obtained during 

colonoscopy or surgical procedures. The staging of CRC 

was conducted using the tumor/node/metastasis (TNM) 

classi�cation system, developed by the American Joint 

Committee on Cancer (AJCC) [13]. This TNM classi�cation 

system evaluates tumor size (T), regional lymph node 

involvement (N), and distant metastasis (M), providing a 

comprehensive assessment of disease progression. 

Demographic data, clinical history, and laboratory results 

were recorded for each patient. Serum albumin levels were 

measured using venous blood samples collected under 

standardized fasting conditions. CRP levels were 

quanti�ed using a high-sensitivity immune-turbid-metric 

assay. Hypoalbuminemia was de�ned as serum albumin 

levels <3.5 g/dL, based on standard clinical thresholds for 

malnutrition and in�ammation. Additional parameters 

included body mass index (BMI), C-reactive protein (CRP) 

levels, serum creatinine, serum calcium, magnesium and 

serum bilirubin, erythrocyte sedimentation rate (ESR), and 

comorbidities such as hypertension, diabetes mellitus, and 

smoking status. Quality controls and standard calibration 

protocols for all laboratory parameters were implemented 

to ensure the reliability and reproducibility of results. 

Duration of disease was also noted, and the relationship 

between these variables and hypoalbuminemia was 

analyzed. Data analysis was performed using SPSS version 

22.0. Frequencies and percentages were calculated for 

categorical variables, while means and standard deviations 

were calculated for continuous variables. The chi-square 

test was used to assess the signi�cance of the association 

between hypoalbuminemia and the other variables of 

interest. A p-value≤0.05 was considered statistically 

signi�cant.
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Among 124 patients, the mean age was 57.83 ± 8.65 years, 

with a slightly higher proportion of male (54%) than female 

(46%). The majority (61.3%) were from rural areas, and 

nearly half (46%) were classi�ed as obese (BMI≥30.0). 
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Table 1: Demographics and Clinical Characteristics of Colorectal 
Cancer Patients (n=124)

Characteristics

Gender

Mean Age (years) 57.83 ± 8.65

Value

Male 67 (54%)

Female 57 (46%)

Residential Area

Rural 76 (61.3%)

Urban 48 (38.7%)

BMI Category

Underweight (<18.5) 8 (6.5%)

Normal weight (18.5–24.9) 32 (25.8%)

Overweight (25.0–29.9) 27 (21.0%)

Obesity (≥30.0) 57 (46.0%)

Mean Duration of Disease (weeks) 48.62 ± 7.93

Comorbidities

Hypertension 47 (37.9%)

Smoking 45 (36.3%)

Diabetes Mellitus 65 (52.4%)

Biochemical Pro�le

Elevated CRP 67 (54.0%)

Elevated ESR 72 (58.1%)

Raised Creatinine 17 (13.7%)

Raised Bilirubin 43 (34.7%)

Hypocalcemia 31 (25.0%)

Hypomagnesemia 25 (20.2%)

The frequency of hypoalbuminemia in colorectal cancer 

patients was found to be 58.9% (n=73). A comparison of the 

patients with and without hypoalbuminemia revealed that 

patients with hypoalbuminemia had a slightly higher mean 

age (58.2 years) compared to those without (56.1 years). A 

larger proportion of rural residents (67.1%) exhibited 

hypoalbuminemia compared to urban patients (32.9%). 

Obesity (BMI ≥30.0) was signi�cantly more common in 

hypoalbuminemia patients (52.1%) versus those without 

(15.7%), and they also had a longer mean disease duration 

(49.2 vs. 37.2 weeks).  In terms of clinical markers, 

hypoalbuminemia was strongly associated with elevated 

CRP (76.7% vs. 21.6%) and ESR (83.6% vs. 21.6%). 

Biochemical disturbances, such as hypocalcaemia and 

hy p o m a g n e s e m i a ,  we re  a l s o  m o re  p reva l e n t  i n 

hypoalbuminemia patients (Table 2).
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Table 2: Hypoalbuminemia Distribution in Associated Factors

Characteristics

Mean Age (years) 56.1 ± 8.80

Hypoalbuminemia
 Absent (n=51)

Male

Female

(Comorbidities) Hypertension

Hypoalbuminemia 
Present (n=73)

58.2 ± 8.45

Gender

28 (54.9%)39 (53.4%)

23 (45.1%)34 (46.6%)

Rural

Urban

Residential Area

27 (52.9%)49 (67.1%)

24 (47.1%)24 (32.9%)

Underweight (<18.5)

Normal Weight (18.5–24.9)

BMI Category

4 (5.5%)4 (5.5%)

17 (33.3%)15 (20.5%)

Overweight (25.0–29.9)

Obesity (≥30.0)

11 (21.6%)16 (21.9%)

8 (15.7%)38 (52.1%)

Mean Duration of Disease 
(Weeks)

37.2 ± 8.8049.2 ± 7.10

Present 17 (33.3%)30 (41.1%)

Absent 34 (66.7%)43 (58.9%)

Smoking

Present 17 (33.3%)28 (38.4%)

Absent 34 (66.7%)45 (61.6%)

Diabetes Mellitus

Present 27 (52.9%)38 (52.4%)

Absent 24 (47.1%)35 (47.6%)

Biochemical Markers

Elevated CRP 11 (21.6%)56 (76.7%)

Elevated ESR 11 (21.6%)61 (83.6%)

Raised Creatinine 5 (9.8%)12 (16.4%)

Raised Bilirubin 13 (25.5%)30 (41.1%)

Hypocalcemia 6 (11.8%)25 (34.2%)

Hypomagnesemia 5 (9.8%)20 (27.4%)

Among the 73 patients with hypoalbuminemia, 38 (52.1%) 

were classi�ed as obese (≥30.0), with a p-value of 0.001. 

The mean duration of the disease (measured from the 

onset of symptoms) was found to be 49.2 ± 7.10 weeks, 

which also showed a signi�cant correlation (p=0.01). 

Hypoalbuminemia in colorectal cancer patients was 

strongly associated with obesity (52.1%, p=0.001) and 

elevated in�ammatory markers, including CRP (76.7%, 

p=0.001) and ESR (83.6%, p=0.001). A moderate association 

was observed with longer disease duration (49.2 weeks, 

p = 0 . 0 1 ) ,  h y p o c a l c a e m i a  ( 3 4 . 2 % ,  p = 0 . 0 1 ) ,  a n d 

hypomagnesemia (27.4%, p=0.02), highlighting the roles of 

systemic in�ammation, chronic illness, and nutritional 

imbalances in its development (Table 3).
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Notably, 52.4% had diabetes mellitus, 37.9% had 

hypertension, and 36.3% were smokers. Biochemically, 

in�ammatory markers were elevated in a signi�cant 

portion of patients, with 54% showing elevated CRP and 

58.1% elevated ESR. Hypoalbuminemia was also linked with 

low calcium levels (25%) and low magnesium levels (20.2%). 

Elevated bilirubin and creatinine levels were observed in 

34.7% and 13.7% of patients, respectively (Table 1).



Table 3:  Prevalence of Hypoalbuminemia and Clinical 
Correlations (n=73)
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Characteristics

Obesity (≥30.0) 0.001

Mean Duration of Disease (Weeks)

Hypoalbuminemia (n=73) p-value

38 (52.1%)

49.2 ± 7.10 0.01

Elevated CRP 0.001

Elevated ESR

56 (76.7%)

61 (83.6%) 0.001

Hypocalcemia 0.01

Hypomagnesemia

25 (34.2%)

61 (83.6%) 0.02

D I S C U S S I O N

The prevalence of hypoalbuminemia in this study was 
58.9%, a �gure consistent with global reports on CRC 
patients. The study identi�ed key associations of 
hypoalbuminemia with factors such as obesity, prolonged 
disease duration, elevated in�ammatory markers (CRP and 
E S R ) ,  a n d  b i o c h e m i c a l  d i s t u r b a n c e s ,  n o t a b l y 
hypocalcaemia and hypomagnesemia. In terms of 
prevalence, the rate of hypoalbuminemia observed in this 
study (58.9%) closely matches that reported in similar 
populations globally. A study from South Korea found that 
5 5 %  o f  C R C  p a t i e n t s  u n d e r g o i n g  s u r g e r y  h a d 
hypoalbuminemia, a �gure nearly identical to this study 
[14]. The high prevalence can be attributed to a 
combination of chronic in�ammation, cancer-related 
cachexia, and malnutrition common factors in CRC 
patients worldwide. The association between obesity (BMI 
≥30.0) and hypoalbuminemia observed in the current study 
contributes to the expanding research on the obesity 
paradox in cancer patients. Despite being categorized as 
obese, patients in the cohort displayed hypoalbuminemia, 
a phenomenon that has been similarly reported in other 
studies. For instance, one review done by a Cancer 
Research Group in Spain found that obesity and 
malnutrition coexist in cancer patients due to metabolic 
dysregulation and systemic in�ammation [15]. This 
contrasts with �ndings from a multicentre study 
conducted in China, where underweight patients are often 
at a higher risk of hypoalbuminemia [16]. In the current 
study, in�ammation—indicated by elevated C-reactive 
protein (CRP) and erythrocyte sedimentation rate (ESR) 
was strongly linked to hypoalbuminemia. Speci�cally, 
76.7% of patients with hypoalbuminemia had elevated CRP 
levels, and 83.6% showed elevated ESR levels. These 
results are consistent with international research that 
emphasizes the signi�cant role of systemic in�ammation 
in the onset of hypoalbuminemia in cancer patients. For 
example, a meta-analysis by So�c et al., in 2021 con�rmed 
that elevated CRP and ESR are key predictors of 
hypoalbuminemia in colorectal cancer (CRC) patients, 
suggesting that chronic in�ammation caused by the 
tumour or cancer-related cachexia contributes to lower 
albumin levels [17]. The in�ammatory response, often 

persistent in CRC patients, triggers the release of 
cytokines such as IL-6 and TNF-α, which inhibit albumin 
production and increase protein breakdown, worsening 
malnutrition and hypoalbuminemia [18]. A study in Saudi 
Arabia by Almasaudi et al., has also observed signi�cant 
associations between hypoalbuminemia and low calcium 
and magnesium levels in cancer patients, suggesting a 
multifaceted origin of these imbalances involving poor 
nutrition, in�ammation, and the direct metabolic impact of 
cancer [11]. Interestingly, no signi�cant relationship was 
found between hypoalbuminemia and age or residential 
background, implying that demographic factors may play a 
lesser role in its development among CRC patients. 
Instead, clinical factors such as disease duration, 
comorbidities, and in�ammation seem to have a greater 
in�uence on serum albumin levels [19]. These �ndings 
underscore the importance of a holistic approach to 
managing hypoalbuminemia in CRC patients, focusing not 
only on nutritional interventions but also on controlling 
systemic in�ammation and addressing comorbidities [20]. 
Clinically, these associations underscore the need for early 
nutritional and in�ammatory management strategies to 
improve patient outcomes and mitigate complications 
associated with hypoalbuminemia. However, the relatively 
small sample size and single-centre design may limit the 
generalizability of the results to broader populations.

C O N C L U S I O N S

It was concluded that hypoalbuminemia is frequently 
observed in colorectal cancer patients and is signi�cantly 
associated with obesity, longer disease duration, rural 
residency, elevated in�ammatory markers (CRP and ESR), 
a n d  e l e c t r o l y te  i m b a l a n c e s  ( hy p o c a l c e m i a  a n d 
hypomagnesemia). These �ndings highlight the important 
roles of systemic in�ammation and metabolic dysfunction 
in the development of hypoalbuminemia within this 
population. Clinically, these associations underscore the 
need for early nutritional and in�ammatory management 
strategies to improve patient outcomes and mitigate 
complications associated with hypoalbuminemia.
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Original Article

In developing countries like Pakistan, dental caries is very 
common, making it a signi�cant worldwide public health 
concern [1]. Conventional caries diagnosis techniques, like 
visual inspection and radiographic imaging, frequently 
have drawbacks, such as subjectivity and the possibility of 
overlooking early lesions [2]. Non-invasive diagnostic 
techniques that can improve the early diagnosis and 
treatment of dental caries are therefore desperately 
needed. Recent developments in salivary diagnostics, 
which use saliva as a biomarker for dental health, have 
created new opportunities for non-invasive evaluation [3]. 
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Salivary analysis has been used in medicine since ancient 
times when doctors used to taste patients' saliva to identify 
a variety of illnesses [4]. However, the �rst scienti�c 
investigations into salivary analysis did not take place until 
the late 1800s. Ivan Pavlov, a German scientist, found in 
1880 that the autonomic nerve system controls salivary 
secretion. Numerous investigations into the different uses 
of salivary analysis in clinical practice have since been 
carried out. Saliva is a biological liquid and a unique medium 
in the oral cavity that directly contributes to the 
development of dental caries among all age groups [5]. 
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Dental caries, often known as tooth decay, is a widespread public health concern that presents 

many di�culties, especially in developing nations like Pakistan. Objectives: To evaluate a non-

invasive salivary diagnostic approach for predicting the risk of dental caries. Methods: In the 

comparative cross-sectional study, a total of 90 participants were recruited through purposive 

sampling technique belonging to the age group between 20 and 30 years, which was conducted 

in one of the private hospitals of Karachi, Pakistan. The participants were placed into two 

groups for the study according to their oral health state, as determined by the Decayed, Missing, 

and Filled Teeth index.  Both informed consent and ethical approval were acquired. Samples of 

saliva were collected and examined utilizing standardized tools. Data were analyzed by 

statistical software version 23.0 by using the Chi-square test. Results: Participants with active 

caries (Decayed, Missing, and Filled Teeth >5) and those in optimum dental health (Decayed, 

Missing, and Filled Teeth=0) showed signi�cant differences. Lower salivary pH (p=0.003), 

decreased �ow rate (p=0.001), decreased buffering capacity (p=0.002), and increased viscosity 

in the high-risk group are important �ndings. These differences imply altered salivary 

dynamics, which raise the risk of dental cavities. Conclusions: It was concluded that a non-

invasive and e�cient method for determining the risk of dental cavities is salivary diagnostics, 

especially for communities with limited access to preventative dental treatment. Salivary 

evaluations incorporated into standard dental procedures may improve preventative measures. 



Because of this, different caries-predicting models 
continue to consider variations in salivary �ow rate and its 
content modulations. These models differ from one 
another in certain aspects, such as how different saliva-
associated parameters affect the processes of 
demineralization and re-mineralization of hard dental 
tissues [6]. The maintenance of dental health is 
signi�cantly in�uenced by saliva. Salivary glycoproteins 
and mucoid lubricate and protect the mucous membranes 
[7]. Saliva uses a variety of physical and biochemical 
processes to carry out its mechanical cleaning and 
protecting duties. The risk of oral illnesses, particularly 
dental caries, is increased by low salivary secretion rates. 
Both stimulated and relaxed circumstances can be used to 
gather saliva [8]. The most common dental condition 
affecting humans is dental caries. Dental caries is still a 
serious issue even if its frequency has greatly decreased. It 
is well-recognized that dental caries have a complex 
etiology and pathophysiology [9]. Saliva is a bio-�uid that 
has gained signi�cant interest due to its non-invasive 
nature, which makes it a valuable diagnostic tool for 
analyzing various conditions and diseases. On the contrary 
major other diseases of the human body are often 
identi�ed by examination of body �uids, such as urine, 
sputum, blood, and cerebrospinal �uid [10]. Saliva 
secretion rate and quality play a signi�cant role in both the 
development of caries and re-mineralization. The health of 
the soft tissues and teeth both depend on saliva. Patients 
who have experienced dental caries or dental erosion 
frequently come with missing tooth structures. By 
evaluating signi�cant salivary indicators, the most likely 
c a u s e s  of  t h e  o r a l  b a l a n ce  s h i f t  t h at  favo u re d 
demineralization may be identi�ed [11]. Salivary analysis is 
a new non-invasive and user-friendly method that has 
received a lot of attention lately. Salivary analysis, which 
makes use of the most recent �ndings about salivary 
biomarkers, has the potential to completely transform the 
healthcare industry by offering insightful data for tracking 
a person's health, identifying the course of a disease, and 
facilitating individualized therapy [12]. Healthcare 
practitioners may follow patient development and make 
informed treatment decisions with the support of 
healthcare diagnostics and monitoring, which are essential 
components of healthcare management. A variety of 
diagnostic instruments, such as blood tests, imaging tests, 
genetic testing, and monitoring technologies, such as 
wearables, remote monitoring systems, and electronic 
health records,  are now available to healthcare 
professionals [13]. 
This study aims to evaluate a non-invasive salivary 
diagnostic approach for predicting the risk of dental caries. 

A comparative cross-sectional study was carried out in one 
of the private hospitals in Karachi, Pakistan. The sample 
size of the study was calculated through open EPI 
assuming a 95% con�dence level and a 5% margin of error, 
90 participants were selected through purposive sampling 
technique in the study belonging to the age group 20-30 
years. Exclusion criteria included patients with xerostomia 
or poorly managed diabetes, smokers, pregnant women 
and chewers of betel leaf. Using a saliva testing kit, 
determine the salivary pH, stimulated salivary �ow rate, 
and buffering capacity in stimulated saliva. While salivary 
diagnostics included assessing �ow rate, pH levels and 
buffering capacity. These steps made it easier to 
determine how non-invasive salivary diagnostics affected 
dental caries in the targeted population. Ninety individuals 
were split into two groups for this comparative cross-
sectional study according to the Decayed, Missing, and 
Filled Teeth (DMFT) index, which measures dental health. 
There were 45 participants in the control group (22 male 
and 23 female), all of whom had DMFT scores of 0, which 
indicates optimum dental health. The ethical approval 
(Ref.No 029 SSCMS-Ethics/2024) was taken from the 
institutional ethical committee board of Sir Syed College of 
Medical Sciences. Each participant provided informed 
consent and the dentist used the DMFT index to measure 
dental caries. Hence, a dental mirror for clear tooth 
visibility, a dental explorer for cavity detection, and an 
arti�cial light source for improved visibility are the three 
main tools used to evaluate the DMFT index. An enzyme-
linked immunosorbent assay (ELISA) kit (Human Beta 
Defensin 3 ELISA kit Cat. No. E3240Hu) was used to assess 
the amount of Human beta-defensin-3 (HβD-3) in saliva 
from the Laboratory of Bioassay Technology [14]. A saliva 
testing kit was used to analyze the viscosity, pH, �ow rate, 
and buffering capacity of saliva. Participants were 
instructed to sit up straight, tip their heads down, and keep 
their mouths open until saliva gathered on the �oor of their 
mouths to collect unstimulated whole saliva. After that, 
participants let their saliva �ow into a 15 ml Falcon tube. 
Until 4–5 milliliters of saliva were obtained, this procedure 
was repeated. Within 30 minutes, the tubes were carried to 
the lab in thermopile bags while resting on crushed ice in 
disposable glasses. To obtain clean saliva, samples were 
centrifuged in the lab for 15 minutes at 4500 rpm and 4°C. A 
micropipette was used to collect the supernatant, and 0.3 
ml was kept in Eppendorf tubes at -20°C until it was further 
examined. The data were analyzed by using a statistical 
package (SPSS version 23.0). Hence Chi-square test was 
used to see the differences between the control group and 
group A.
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Table 1: Demographic Details of selected Patients

D I S C U S S I O N

Dental caries is still one of the most prevalent oral health 
issues in the world, especially in poorer nations like 
Pakistan where the illness is made worse by a lack of 
awareness, poor oral hygiene habits, and restricted access 
to preventive therapy. This study investigated how non-
invasive salivary diagnostics might be used to diagnose and 
treat dental caries in Karachi. Salivary characteristics such 
as hydration state, viscosity, pH, �ow rate, and buffering 
capacity were found to differ signi�cantly between people 
with high caries experience (DMFT>5) and those with 
optimum oral health (DMFT=0) [15]. One of the key factors 
affecting salivary pH and oral health is salivary pH. The 
acids in the oral cavity break down enamel when salivary pH 
falls below normal; the longer this situation persists, the 
greater the chance that caries will develop [16]. Dental 
caries is strongly prevented by a normal salivary �ow rate, 
which includes both hydration status and stimulated saliva 
�ow rate. Salivary characteristics, such as decreased �ow 
rate, lower pH, and diminished buffering capacity, were 
signi�cantly impaired in the high-risk group participants. 
These characteristics are known to foster the growth of 
cariogenic bacteria and the demineralization of tooth 
enamel These �ndings demonstrate saliva's diagnostic 
capacity in the treatment of dental cavities and emphasize 
its critical role in preserving oral health. According to the 
�ndings, just 2% of individuals in the Control Group had 
salivary pH values below 5.6, while 42% of people in Group A 
did. Previous research by Dawes and Wong conducted in 
2019 has shown that enamel demineralization and the 
growth of cariogenic bacteria are facilitated by such an 
acidic environment [17]. This is consistent with the �nding 
that a lower pH is directly linked to a higher risk of dental 
cavities. Saliva's ability to neutralize dietary acids is also 
hampered by poor buffering capacity, which was present in 
75% of Group A participants. This is consistent with 
research by Barakzai et al., in 2024 who highlighted how a 
decreased buffering capacity fosters an environment that 

R E S U L T S

The demographic details of the study, participants were 

divided into two groups (Group A; DMFT >5) and the control 

group (DMFT=0). There were 90 participants in total. 

According to the gender distribution, Group A has 15 male 

and 30 female, whereas the control group had 22 male and 

23 female. There are 50 female participants (55.6% of the 

sample as a whole) and 40 male individuals (44.4%). 

Variables

Male

Gender

Control Group 
(DMFT=0) n=45

Group A 
(DMFT >5) n=45

Total Participants 
(n=90)

Female

22

23

15

30

37 (41%)

53 (58%)

18-25 Years

Age Group

26-30 Years

14

13

15

14

33 (36.6%)

26 (28.8%)

31-35 Years

36-40 Years

11

7

12

8

19 (21.1%)

12 (13.3%)

Further study compares the salivary parameter features of 

a control group (n=45) with a decayed, missing, and �lled 

teeth (DMFT) score of 0 and Group A (n=45) with a DMFT 

score >5. There was a substantial difference in the groups' 

levels of hydration; 68% of the control group reached 

hydration in less than 30 seconds, whereas 95% of Group A 

did so (p=0.001). Signi�cant differences were also 

observed in salivary viscosity; 84% of the control group had 

moderate viscosity, whereas Group A showed a greater 

range, with 37% having low viscosity, 42% having moderate 

viscosity, and 20% having high viscosity (p=0.002). The 

majority of the control group (77%) had a pH between 6.2 

and 7.0, but Group A had a more acidic pro�le, with 42% 

having a pH below 5.6 (p=0.003). The control group's 

salivary �ow rate was signi�cantly higher, with 82% of 

them exhibiting a �ow rate above 1.0 ml/min, while 80% of 

Group A had a �ow rate below 1.0 ml/min (p=0.001). Lastly, 

the buffering capacity was low in Group A (75%) and 

primarily high in the control group (57%; p=0.002). These 

results underline the association between lower salivary 

function and higher DMFT scores, highlighting notable 

variations in salivary parameters (Table 2).

Table 2: Characteristics of Salivary Parameters in Patients

Salivary 
Parameters

Less than 30 seconds

Hydration Status

Control Group 
(DMFT=0) n=45

Group A 
(DMFT >5) n=45

p-value

31 (68%) 43 (95%)
0.001

More than 30 seconds 14 (31%) 2 (4%)

Low Viscosity

Viscosity of Saliva

2 (4%) 17 (37%)

0.002Moderate Viscosity 38 (84%) 19 (42%)

High Viscosity 5 (11%) 9 (2%)

<5.6

pH of Saliva

1 (2%) 19 (42%)

0.003
5.6 to 6.2 6 (13%) 12 (26%)

Less than 1.0 ml/min

Flow Rate of Saliva

8 (17%)

9 (2%)
0.001

Greater than 1.0 ml/min 37 (82%)

36 (80%)

6.2 to 7.0 35 (77%) 6 (13%)

7.1 to 8.0 3 (6%) 8 (17%)

Low Buffering Capacity 
(0 to 5)

Buffering Capacity

5 (11%)

0.002

34 (75%)

Moderate Buffering
 Capacity (6 to 9)

14 (31%) 8 (17%)

High Buffering Capacity
 (10 to 12)

26 (57%) 3 (6%)
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accelerates the development of caries. These results 
support the buffering capacity's protective role and its vital 
role in maintaining oral health. The difference in salivary 
�ow rates between the two groups was another 
noteworthy discovery. The average salivary �ow rate for 
Group A participants was 0.4 mL/min, which was 
signi�cantly less than the 0.8 mL/min recorded for Control 
Group participants [18]. The results of this study were 
further supported by Araujo et al., (2020), who also found 
that lower salivary �ow rates were linked to a higher 
prevalence of dental diseases. According to these results, 
preserving ideal salivary �ow is essential for reducing the 
risk of dental caries [15]. Another measure that revealed 
notable variations between the two groups was salivary 
viscosity. Saliva in Group A participants was thicker and 
more viscous, which hinders teeth's ability to be 
mechanically cleaned and encourages the buildup of 
plaque. Although less research has been done on this topic, 
Halageri et al., (2020) pointed out that increased viscosity 
is linked to decreased food debris clearance, which could 
raise the risk of dental caries [16]. Salivary dynamics were 
also discovered to be in�uenced by hydration status. 
Participants in Group A recovered from dehydration more 
slowly than those in the Control Group. To increase salivary 
secretion and enhance its quality, one must be properly 
hydrated. This result is in line with that of Thomas (2024), 
who emphasized the connection between caries 
prevalence and hydration levels [19]. Thus, encouraging 
proper hydration becomes a straightforward but powerful 
preventative measure. The salivary composition and 
function may also be impacted by age-related changes in 
hormone levels [20]. Hence the main limitation of the study 
was the smaller sample size because it would not 
accurately re�ect the population, resulting in more 
sampling error,  and decreased general izabi l ity. 
Additionally, smaller samples limit subgroup analyses and 
can introduce bias, which can affect the �ndings' reliability. 
But anyhow the study can offer valuable information on the 
prevalence, correlations, and possible effects of diverse 
exposures across distinct groups within a community. A 
clinically signi�cant decline in salivary functioning might 
be regarded as an etiologic factor that contributes to the 
development of dental caries because saliva has a general 
preventive effect.
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R E F E R E N C E S

populations like Pakistan. The use of salivary stimulants to 
improve salivary function, nutritional counselling, and 
hydration promotion are examples of practical uses. 
Although the study offers insightful information, its 
limitations such as its cross-sectional methodology and 
limited sample size warn against extrapolating the 
�ndings. Salivary diagnostics can be used in regular dental 
procedures to improve preventative and therapeutic 
strategies.
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Original Article

Different kinds of leishmaniasis, such as cutaneous, 
mucocutaneous, or visceral leishmaniasis, can occur 
depending on the species of Leishmania major that is 
causing the illness 1. Although infections can occur 
anywhere in the world, 98 countries mostly tropical and 
subtropical ones have an endemic case of the disease2]. 
The least deadly but most prevalent type of illness is called 
Cutaneous Leishmaniasis (CL), and it is characterized by 
ulcerative skin lesions 3. Although CL is widely spread, ten 
countries Brazil, Colombia, North Sudan, Iran, Afghanistan, 
Algeria, Syria, Ethiopia, Costa Rica, and Peru account for 
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70% to 75% of the estimated worldwide incidence 4. Anti-
parasitic injections of pentavalent anti-monials, intra-
lesional pentavalent anti-monials, topical paromomycin, 
thermotherapy, or cryotherapy are now the gold standard 
for treatment in many countries for speci�c instances of 
cutaneous Leishmaniasis 5. The immunological response 
linked to T cells is the primary defence mechanism against 
leishmaniasis 6. Created as an anti-cancer medication, 
miltefosine is now a vital oral leishmaniasis therapy. It is a 
promising substitute for more intrusive treatments like 
Glucantime 7, as it was approved as the �rst oral 
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Cutaneous leishmaniasis, the most prevalent type of leishmaniasis, is a disease characterized 

by ulcerative skin lesions. Objectives: To compare the safety, e�cacy, and patients' 

satisfaction of glucantime with that of miltefosine in treating cutaneous leishmaniasis in 

Pakistan. Methods: A quasi experimental study design was conducted at Bacha Khan Medical 

Complex from 17th August 2023 to 18th November 2023, Swabi among 150 cutaneous 

leishmaniasis-diagnosed patients. The sample size consists of 150 patients which was divided 

into equal groups. Group 1 (treated with oral Miltefosine) and Group 2 (received intramuscular 

Glucantime). A 12-week post-treatment follow-up was conducted to assess treatment e�cacy, 

side effects, and patient satisfaction. Chi-square tests and other statistical analyses were 

utilized to compare the two groups' results. Results: Complete lesion healing was observed at a 

considerably greater rate in the Miltefosine group (86%) than in the Glucantime group (68%, 

p<0.05). Compared to 35% of patients in the Glucantime group had major adverse reactions, 

including injection site pain and systemic symptoms. There was a lower rate of adverse events in 

the Miltefosine group (20%) with most being mild gastrointestinal symptoms. Miltefosine (90%) 

had also a better acceptability rate from patients compared to Glucantime (65%, p<0.05). 

Conclusions: It was concluded that when treating cutaneous leishmaniasis, miltefosine was 

shown to be more e�cient, secure, and well-tolerated than glucantime. It is advised that more 

research be done to evaluate long-term results and wider application.
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medication for leishmaniasis. Miltefosine kills parasites by 
interfering with their lipid metabolism in the cell 
membrane. Miltefosine has been proven in studies 
conducted in South America and India to be very successful 
against different kinds of leishmaniasis, with cure rates 
ranging from 70% to 90% 8. The illness is spreading 
throughout Pakistan when historical data is contrasted 
with the current situation. For high-risk individuals, such as 
military personnel, who visit or reside in the arid regions of 
Baluchistan, where the illness is widespread, it has grown 
to be a serious health concern 9. Like in other parts of the 
world, pentavalent anti-monials remain the primary line of 
therapy for leishmaniasis in the absence of a vaccine 10. 
The management of cutaneous leishmaniasis (CL) is a 
major public health obstacle in Pakistan, given the high 
disease burden and restricted availability of e�cacious 
therapies 11. Although glucantime and miltefosine are both 
frequently used treatments for CL, comparative studies 
assessing their safety and e�cacy in the unique setting of 
Pakistan are scarce 12. On the other hand, miltefosine, an 
oral  drug, provides a more practical  substitute; 
nonetheless, because of issues with accessibility and cost, 
its uptake has been gradual 13. Healthcare practitioners 
must make evidence-based judgments regarding the best 
course of therapy for CL, but this is made more di�cult by 
the lack of localized, head-to-head comparisons between 
these two medications in Pakistan 14, 15. 
This study aims to �ll this gap by directly comparing the 
e�cacy, safety, and patient outcomes of Miltefosine and 
Glucantime among Pakistani patients, providing valuable 
insights for improving treatment protocols in the country.

ensuring all eligible patients presenting to the outpatient 
department during the study period were included. The 
sample size which consists of 150 patients, was divided into 
two equal groups. Group 1 (treated with oral Miltefosine) and 
Group 2 (received intramuscular Glucantime). The sample 
size was determined using a standard formula for 
co m p a r i n g  t wo  p ro p o r t i o n s ,  w i t h  t h e  fo l l ow i n g 
parameters: n=(P1 −P2)2(Zα/2 +Zβ) 2⋅ [P1 (1−P1) +P2 (1−P2)]. 
where Con�dence Level: 95%, Power: 80%, Expected 
Proportion of Healing in Group 1 (Miltefosine): 85%  16. 
Expected Proportion of Healing in Group 2 (Glucantime): 
65% and Margin of Error: 5%. Ethical approval for the study 
was obtained from the Institutional Review Board (IRB) of 
Bacha Khan Medical Complex; reference number 
13036/PF/GKMCS. Written informed consent was obtained 
from all participants before enrollment, ensuring 
adherence to ethical standards and protecting patient 
rights. Participants were informed about the study's 
purpose, procedures, potential risks, and bene�ts. Data 
collection was completed over 12 weeks, with follow-up 
assessments conducted at weeks 4, 8, and 12 to evaluate 
lesion healing, side effects, and patient satisfaction. Data 
analysis was done with the help of SPSS version 27.0. The 
statistical analysis used was descriptive. The chi-square 
test was applied, taking the p-value ≤0.05 as statistically 
signi�cant. All the results were presented in the form of 
tables and �gures.

In this Quasi experimental study, we assessed the e�cacy 
of Glucantime and Miltefosine in the treatment of 
cutaneous leishmaniasis. This study lasted from 17th 
August 2023 to 18th November 2023 and was conducted at 
Bacha Khan Medical Complex, Swabi Pakistan. A cross-
sectional study design was chosen as it allows for the 
simultaneous comparison of treatment outcomes and side 
effects between two groups at a speci�c point in time. This 
design is e�cient for assessing associations and 
differences without requiring long-term follow-up. It is 
particularly suitable for evaluating the e�cacy of 
treatments like Miltefosine and Glucantime in real-world 
clinical settings. Inclusion Criteria were patients 
diagnosed with cutaneous leishmaniasis, aged 18–60 
years, with a lesion size between 2–5 cm and no prior 
treatment for the condition. Exclusion Criteria were 
patients with systemic illnesses, pregnancy, lactation, or 
known allergies to either Miltefosine or Glucantime, and 
those unwilling to provide informed consent. A non-
probability consecutive sampling technique was used to 
recruit 150 participants who met the inclusion criteria, 

M E T H O D S

The study provides a summary of the demographic and 

clinical characteristics of the study participants in the 

Miltefosine and Glucantime groups. The mean age, gender 

distribution, lesion size, and duration of the disease were 

comparable between the two groups, with no statistically 

signi�cant differences (p>0.05). This indicates that both 

groups were well-matched at baseline for demographic 

and clinical variables (Table 1).

R E S U L T S

Table 1:Patient Demographics (n=150)

Further study highlights the treatment e�cacy outcomes 

for both groups. The Miltefosine group achieved a 

signi�cantly higher rate of complete healing at 12 weeks 

(86%) compared to the Glucantime group (68%), with a p-

value <0.05. By the 8th week, healing was observed in 

77.33% of patients in the Miltefosine group versus 43% in 

the Glucantime group (p<0.05). The recurrence rate was 

lower in the Miltefosine group (5%) compared to the 

Characteristic

Mean Age (Years)

Miltefosine 
Group (n=75)

Glucantime Group
 (n=75)

p-value

35.4 ± 8.5 36.2 ± 9.1 0.64

Gender (Male) 45 (60%) 45 (60%) 1.00

Lesion Size (cm) 3.4 ± 1.2 3.6 ± 1.3 0.56

Duration of Disease
 (Months)

4.5 ± 1.1 4.3 ± 1.0 0.72
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C O N C L U S I O N S

This study concluded that Miltefosine is more effective, 
safer, and better received by patients than Glucantime in 
the treatment of cutaneous leishmaniasis in Pakistan. 
Miltefosine proved to be a more e�cient and well-tolerated 
alternative, demonstrating higher healing rates, faster 
recovery times, and fewer adverse effects. The signi�cant 
improvement in patient satisfaction was partly attributed 
to the convenience of oral administration and the reduced 

Glucantime group (13.33%), though this difference did not 

reach statistical signi�cance (p=0.08) Results present the 

incidence of side effects in both treatment groups. 

Patients in the Glucantime group reported a signi�cantly 

higher occurrence of side effects, including injection site 

pain (35%), fatigue (20%), and systemic symptoms such as 

fever (11%), compared to the Miltefosine group. In contrast, 

the Miltefosine group reported nausea/vomiting in 20% of 

cases, a side effect not observed in the Glucantime group. 

All differences were statistically signi�cant (p<0.05).

D I S C U S S I O N

Current results showed that Miltefosine led to shorter 
recovery durations and much greater rates of full lesion 
healing (86%) as compared to Glucantime (68%). This is in 
line with other studies carried out in countries such as 
Brazil and Iran, where it was also demonstrated that 
miltefosine performed better than glucantime in terms of 
cure rates and recovery times 17. The Miltefosine group 
showed a faster rate of recovery, indicating that it may be 
able to more effectively lessen the disease load, giving 
patients comfort sooner and reducing the chance of 
consequences from untreated lesions. Glucantime has a 
lower cure rate of 68%, which is in l ine with its 
acknowledged shortcomings, which include the potential 
for treatment failure and recurrence. (18) . A study 
conducted in Iran found that Miltefosine achieved a higher 
cure rate (83%) compared to Glucantime (69%) in treating 
CL lesions 19.  Similarly, clinical trials in India reported that 
Miltefosine's oral administration signi�cantly improved 
patient adherence and satisfaction compared to 
Glucantime's painful injection-based regimen 20. The use 
of miltefosine as a safer substitute is supported by the 
noticeably reduced occurrence of serious side effects in 
this group, especially in situations where the healthcare 
system would not be able to provide the careful monitoring 
needed for glucantime. This is a signi�cant discovery for 
Pakistan's restricted resource areas, where long-term, 
intrusive therapies aren't always practical. Policymakers 
may �nd vital information by comparing the cost-
effectiveness of miltefosine to glucantime, especially in 
environments with restricted resources. Treatment 
results may also be improved by research into the creation 
of novel oral medicines or integrated treatment plans. 
Lastly, there is a need for studies focused on improving 
access to Miltefosine in rural areas and exploring barriers 
related to availability, affordability, and distribution in 
Pakistan.

Table 2:E�cacy of Treatment and incidence of Side effects 
(n=150)

Outcome

Complete Healing
 (12 Weeks)

Miltefosine
 Group (n=75)

Glucantime Group
 (n=75)

p-value

64 (85.33%) 51 (68%) <0.05

thHealing by 8  Week 58 (77.33%) 32 (43%) <0.05

Recurrence Rate 4 (5.33%) 10 (13.33%) 0.08

Side Effect
Miltefosine

 Group (n=75)
Glucantime Group 

(n=75)
p-value

Nausea/Vomiting 15 (20%) 0 (0%) <0.05

Injection Site Pain 0 (0%) 26 (35%) <0.05

Fatigue 3 (4%) 15 (20%) <0.05

Systemic Symptoms
 (Fever)

0 (0%) 8 (11%) <0.05

Treatment 
Discontinuation

0 (0%) 4 (5.33%) <0.05

The study details the chi-square (Pearson chi-square) 

analysis for the incidence of side effects. Statistically 

signi�cant differences were observed for all reported side 

effects, including nausea/vomiting (chi-square value = 

25.00, p < 0.05) and injection site pain (chi-square 

value=25.00, p<0.05) Pearson's chi-square test was used to 

compare the complete healing outcomes between the 

Miltefosine and Glucantime groups. This test is appropriate 

as it evaluates the association between two categorical 

variables (treatment type and healing status). The analysis 

revealed a signi�cant association, with the Miltefosine 

group showing a higher complete healing rate (chi-square 

value=7.16, p<0.05).

Table 3:Incidence of Side Effects and Comparison of Complete 
Healing (n=150)

Side Effect
Miltefosine

 Group 
(n=75)

Glucantime 
Group
 (n=75)

p-
valueTotal

Chi-
Square 
Value

Nausea/Vomiting 15 (20%) 0 (0%) 15 25.00 <0.05

Injection Site Pain 0 (0%) 26 (35%) 26 25.00 <0.05

Fatigue 3 (4%) 15 (20%) 18 12.20 <0.05

Systemic Symptoms
 (Fever)

0 (0%) 8 (11%) 8 10.80 <0.05

Treatment 
Discontinuation

0 (0%) 4 (5.33%) 4

9.60 <0.05No Side Effects 57 (76%) 35 (47%) 92

Total 75 75 150

Outcome
Miltefosine 

Group 
(n=75)

Glucantime 
Group 
(n=75)

Total
Chi-

Square 
Value

p-
value

Complete Healing 64 (85.33%) 51 (68%) 115

7.16 <0.05Not Healed 11 (14.66%) 24 (32%) 35

Total 75 75 150
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occurrence of severe side effects. Its oral formulation 
makes it a preferable choice and a promising alternative to 
Glucantime in the near future. 

All authors have read and agreed to the published version of 

the manuscript

C o n  i c t s o f I n t e r e s t

All the authors  declare  no con�ict of  interest.

A u t h o r s C o n t r i b u t i o n

Conceptualization: SK
Methodology: SK, SIK, UAK, S
Formal analysis: SK, SIK
Writing review and editing: UAK, SS, H

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

Iranpour S, Hosseinzadeh A, Alipour A. E�cacy of 

Miltefosine Compared with Glucantime for the 

Treatment of Cutaneous Leishmaniasis: A Systematic 

Review and Meta-Analysis. Epidemiology and Health.  

2019 Mar; 41: e2019011. doi: 10.4178/epih.e2019011.

Astman N, Arbel C, Katz O, Barzilai A, Solomon M, 

Schwartz E. Tolerability and Safety of Miltefosine for 

the Treatment of Cutaneous Leishmaniasis. Tropical 

Medicine and Infectious Disease.2024 Sep; 9(9): 218. 

doi:10.3390/tropicalmed9090218.

Teixeira VC, Amorim AC, Rodrigues CR, Sampaio Filho 

HC, Cambuy MR, Machado RD et al. Miltefosine in the 

Tr e a t m e n t  o f  C u t a n e o u s  L e i s h m a n i a s i s : 

Effectiveness and Limitations of the First Oral 

Therapy Authorized in Brazil. Brazilian Journal of 

Health Review. 2023 Aug; 6(4): 17261-72. doi:10.34119/b

jhrv6n4-251.

Mohammad N, Sagheer F, Paracha MM, Khan AQ, 

Naseem S, Wasim M. Comparison of E�cacy of 

Miltefosine Versus Meglumine Antimonate in the 

Treatment of Cutaneous Leishmaniasis. Journal of 

Ayub Medical College Abbottabad-Pakistan. 2022 Oct; 

34(4). doi: 10.55519/JAMC-04-11135.

Guzman ML, Peralta MF, Quipildor MO, Papera F, Mejía 

Montaño E, Lauthier JJ et al. A Case of Cutaneous 

Leishmaniasis Cured by a Combined Treatment of 

Topical Miltefosine and Injectable Amphotericin B.  

2023 Dec; 6(4): 1181-1193. doi: 10.33218/001c.90983.

Yesilova Y, Surucu HA, Ardic N, Aksoy M, Yesilova A, 

Oghumu S et al. Meglumine Antimoniate Is More 

Effective Than Sodium Stibogluconate in the 

Treatment of Cutaneous Leishmaniasis. Journal of 

Dermatological Treatment.2016 Jan; 27(1): 83-7. doi:1

0.3109/09546634.2015.1054778.

[1]

[2]

[3]

[4]

[5]

[6]

Montoya NR, Pulgarín JQ, Carvajal LL. Therapeutic 

Response and Safety of Different Treatments for 

C u t a n e o u s  L e i s h m a n i a s i s  i n  P a t i e n t s :  A 

Retrospective Cross-Sectional Study. Asian Paci�c 

Journal of Tropical Medicine.2023 Jul; 16(7): 305-12. 

doi:10.4103/1995-7645.380719.

Hashiguchi Y, Nieto LV, Villegas NC, Gomez EA, Kato H. 

Topical Treatment of Cutaneous Leishmaniasis: A 

Case Treated with A Glucantime-Based Lotion 

Experienced in Ecuador and A Mini Review. Archives of 

Medical and Clinical Research.2021 Jan; 1: 1-5. doi: 10.5

1941/AMCR.2021.1103.

Tunalı V, Harman M, Çavuş İ, Gündüz C, Özbilgin A, 

Turgay N. Overcoming the Challenge; In Vivo E�cacy 

of Miltefosine for Chronic Cutaneous Leishmaniasis. 

Acta Parasitologica. 2021 Jun; 66: 354-60. doi: 10.1007

/s11686-020-00285-0.

Peralta MF, Usseglio NA, Bracamonte ME, Guzmán ML, 

Olivera ME, Marco JD et al. E�cacy of Topical 

Miltefosine Formulations in an Experimental Model of 

Cutaneous Leishmaniasis. Drug Deliver y and 

Translational Research.2021 Jan; 12: 180–196. doi:10.1

007/s13346-021-00896-8.

Tahir M, Bashir U, Hafeez J, Ghafoor R. Safety and 

E�cacy of Miltefosine in Cutaneous Leishmaniasis: 

An Open Label, Non-Comparative Study from 

Balochistan. Pakistan Journal of Medical Sciences.  

2019 Mar; 35(2): 495. doi: 10.12669/pjms.35.2.54.

Silva RE, Toledo Júnior A, Senna MC, Rabello A, Cota 

G.Intralesional Meglumine Antimoniate for the 

Treatment of Localised Cutaneous Leishmaniasis: A 

Retrospective Review of a Brazilian Referral Centre. 

Memórias do Instituto Oswaldo Cruz.2016; 111: 5126.doi

:10.1590/0074-02760160183.

Rubiano LC, Miranda MC, Muvdi Arenas S, Montero LM, 

R o d r I g u e z - B a r r a q u e r  I ,  G a r c e r a n t  D  e t  a l . 

Noninferiority of Miltefosine Versus Meglumine 

Antimoniate for Cutaneous Leishmaniasis in Children. 

Journal of Infectious Diseases.2012 Feb; 205(4): 6849

2.doi: 10.1093/infdis/jir816.

Tayyebi M, Darchini-Maragheh E, Layegh P, Kiafar B, 

Goyonlo VM. The Effect of Oral Miltefosine in 

Treatment of Antimoniate Resistant Anthroponotic 

Cutaneous Leishmaniasis: An Uncontrolled Clinical 

Trial. PLoS Neglected Tropical Diseases.2021 Mar; 

15(3): e0009241. doi: 10.1371/journal.pntd.0009241.

Ware JM, O'Connell EM, Brown T, Wetzler L, Talaat KR, 

Nutman TB  et al.  E�cacy and Tolerability of 

M i l tefo s i n e  i n  t h e  Tr e a t m e n t  o f  C u t a n e o u s 

Leishmaniasis. Clinical Infectious Diseases.2021 Oct; 

73(7): e2457-562. doi: 10.1093/cid/ciaa1238.

Kaya T, Yıldırım A, Harman M. Comparison of in Vitro 

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Khan S et al.,
DOI:https://doi.org/10.54393/pjhs.v5i12.2575

Miltefosine with Glucantime for Cutaneous Leishmaniasis Treatment



Resistance of Wild Leishmania İsolates, Which Are 

Resistant to Pentavalent Antimonial Compounds, 

A g a i n s t  D r u g s  U s e d  i n  t h e  Tr e a t m e n t  o f 

Leishmaniasis. Türkiye Parazitolojii Dergisi.2020 Mar; 

44(1): 12. doi: 10.4274/tpd.galenos.2019.6661.

Mann S, Phupitakphol T, Davis B, Newman S, Suarez 

JA, Henao-Martínez A et al. Case Report: Cutaneous 

L e i s h m a n i a s i s  Du e  to  L e i s h m a n i a  ( V i a n n i a ) 

Panamensis in Two Travelers Successfully Treated 

with Miltefosine. The American Journal of Tropical 

Medicine and Hygiene.2020 Sep; 103(3): 1081. doi: 10.4

269/ajtmh.20-0086.

Rahman A, Tahir M, Naveed T, Abdullah M, Qayyum N, 

Malik DH et al. Comparison of Meglumine Antimoniate 

and Miltefosine in Cutaneous Leishmaniasis. Journal 

of the College of Physicians and Surgeons�Pakistan.2

023 Dec; 33(12): 1367-71. doi:10.29271/jcpsp.2023.12.13

67.

Sampaio RN, Silva JS, Paula CD, Porto C, Motta JD, 

Pereira LI et al. A Randomized, Open-Label Clinical 

Trial Comparing the Long-Term Effects of Miltefosine 

a n d  M e g l u m i n e  A n t i m o n i a t e  f o r  M u c o s a l 

Leishmaniasis. Revista Da Sociedade Brasileira De 

Medicina Tropical.2019 Mar; 52: e20180292.doi: 10.159

0/0037-8682-0292-2018.

Suprien C, Guimarães LH, de Carvalho LP, Machado PR. 

Pentavalent Antimony Associated with G-CSF in the 

Treatment of Cutaneous Leishmaniasis Caused by 

Leishmania (Viannia) braziliensis.Pathogens.2024 

Apr; 13(4): 301. doi: 10.3390/pathogens13040301.

[17]

[18]

[19]

[20]

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
49

Khan S et al.,
DOI:https://doi.org/10.54393/pjhs.v5i12.2575

Miltefosine with Glucantime for Cutaneous Leishmaniasis Treatment



Original Article

Pregnant or new moms go through a lot, are vulnerable to 
common psychiatric problems such as anxiety and 
Postpartum Depression (PPD). Among healthy mothers, 
PPD occurs 17 % worldwide according to a systematic 
review and meta-analysis [1]. While in high-income 
countries, it is often estimated at about 10-13%, whereas 
LMICs have signi�cantly higher rates of prevalence ranging 
from 20-40% [2]. The difference among these countries 
partly arises because of socio-economic conditions, 
unavailability of health care, and cultural in�uence on 
mental health literacy and self-treatment seekers [3]. The 
South Asian country, including Pakistan, has a prevalence 
rate estimated between 28-63% with a comorbidity of 
anxiety disorders [4]. It is of paramount importance for the 
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earliest recognition and management of postpartum 
depression and anxiety. Untreated mental disorders in 
mothers do not only affect the well-being of the mother but 
also have long-term consequences for child development, 
family relationships, and socio-economic outcomes [5]. 
Children of untreated PPD mothers are at a higher risk of 
developmental delays, behavioral problems, and mental 
disorders as adults [6]. Maternal depression has also been 
shown to be associated with higher rates of maternal 
mortality through suicide, especially among LMICs, where 
mental health services are not well capacitated [7]. 
Screening for postpartum depression and anxiety is thus 
needed both antenatally and postnatally. The two majorly 
validated tools used for this screening are the Edinburgh 

How to Cite: 

Ratyal, S., Saeed, S., Hameed, N., Sabir, F., Akram, S., 

&  Habib,  M.  (2024).  Assessing Postpar tum 

Depression and Anxiety during the Antenatal and 

Postpartum Period : Postpartum Depression and 

Anxiety. Pakistan Journal of Health Sciences, 5(12), 

50-54. https://doi.org/10.54393/pjhs.v5i12.2455

Keywords: 

Postpartum Depression, Edinburgh Postnatal 

Depression Scale, Hospital Anxiety and Depression 

Scale, Maternal Mental Health, Antenatal Anxiety

I N T R O D U C T I O N

A R T I C L E I N F O A B S T R A C T

Assessing Postpartum Depression and Anxiety during the Antenatal and Postpartum 
Period

rdReceived Date: 3  November, 2024
stAcceptance Date: 21  December, 2024

stPublished Date: 31  December, 2024

Ratyal S et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2455

Postpartum Depression and Anxiety

Copyright © 2024. PJHS, Published by Crosslinks International Publishers
50

*Corresponding Author: 

Sania Ratyal 

Department of Gynecology and Obstetrics, Divisional 

Headquarters Teaching Hospital Mirpur Azad Jammu 

& Kashmir, Mirpur, Pakistan

saaniaishtiaq.si@gmail.com

Postpartum Depression (PPD) and anxiety were common mental disorders affecting women 

during the antenatal and postpartum periods. Early detection and intervention were vital for 

improving maternal and infant health outcomes. Objective: To assess the postpartum 

depression and anxiety during the antenatal and postpartum period using postnatal depression 

scale (EPDS) and the hospital anxiety and depression scale (HADS) Methods: Total 94 patients 

over six months in the Department of Obstetrics and Gynecology at Divisional Headquarters 

Teaching Hospital in Mirpur, Azad Kashmir were enrolled in this comparative cross sectional 

study. The pregnant women aged 18 to 45 during third trimester were included and excluding 

those with pre-existing psychiatric conditions or high-risk. The study utilized the HADS and 

EPDS while also recording demographic and clinical information, including age, education level, 

socioeconomic status, marital status, parity, gestational age at delivery, gestational diabetes, 

and preeclampsia. Data were analyzed using SPSS version 26 with appropriate statistical 

methods. Results: The majority of participants were over 25 years old (71.3%) and 

undergraduate education (62.8%), with 67.0% being multiparous. Gestational diabetes was 

present in 19.1%, and 16.0% had hypertension. HADS identi�ed 15 mild, 35 moderate, and 44 

severe cases, while EPDS reported 19 mild, 30 moderate, and 45 severe cases, with both scales 

showing the highest prevalence in the severe category. Conclusions: EPDS and HADS were two 

good screening tools for postpartum depression as well as anxiety. Using both together can 

certainly enhance the detection procedure, leading to timely intervention and a better 

prognosis of maternal as well as infant health.
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Postnatal Depression Scale (EPDS) and the Hospital 
Anxiety and Depression Scale (HADS). A 10-item 
speci�cally designed self-report questionnaire EPDS for 
postpartum depression helps identify at-risk women. 
Studies have documented that the sensitivity and 
speci�city of detecting postpartum depression were 
between 86% and 78%, respectively. It has been translated 
and validated into many languages and has become a 
standard used worldwide to screen for postpartum 
depression [8, 9]. On the contrary, HADS is a 14 item 
measure of both anxiety and depression at the same time 
particularly useful for detection of comorbid anxiety 
disorders in the perinatal period. The HADS has been 
reported to have good psychometric properties both for 
antenatal and postpartum use with reported sensitivity of 
about 85% and speci�city of about 80% for detection of 
clinically signi�cant anxiety and depression [10, 11]. The 
HADS is used most often in clinical practice because of its 
brevity and also because the assessment of anxiety along 
with depression is crucial since antenatal anxiety is one of 
the key predictors of postpartum depression [12]. Cultural 
stigma attached to mental health conditions delays early 
diagnosis and treatment of postpartum depression and 
anxiety in Pakistan [13]. The current scenario of a recent 
Karachi study indicates that women with PPD seek 
professional help in only an exceptionally meager 
percentage, that is, 30% because they fear being 
misunderstood or judged by healthcare providers and 
family members [5]. Attempts to integrate routine 
screening for postpartum depression and anxiety into the 
ambit of antenatal and postpartum care in Pakistan have 
been made. Very recently, the Pakistan Society of 
Obstetricians and Gynecologists published a series of 
guidelines suggesting screening with both the EPDS and 
the HADS to detect early maternal mental health disorders 
[14]. However, implementation of these guidelines is still in 
its infancy, and there is an urgent need to institute large-
scale, community-based mental health interventions that 
could help overcome barriers to care and improve maternal 
outcomes. The application of validated screening tools 
such as the EPDS and HADS during the antenatal and 
postpartum periods provides a cost-effective and e�cient 
method of identifying those women at risk. However, in the 
case of countries like Pakistan, where mental health 
services are very underdeveloped, there exists an urgent 
need for policy-driven initiatives to integrate mental health 
into routine maternal health care, thus reducing the stigma 
and improving accessibility and utilization. 
This study was conducted to assess the postpartum 
depression and anxiety during the antenatal and 
postpartum period using postnatal depression scale 
(EPDS) and the hospital anxiety and depression scale 
(HADS)
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M E T H O D S

A comparative cross sectional study was carried out within 
six months in the Department of Obstetrics and 
Gynecology at Divisional Headquarters Teaching Hospital 
Mirpur Azad Kashmir from January to July 2024 after taking 
the approval from Mohtarma Benazir Bhutto Shaheed 
Medical College Mirpur (Ref.No.65/ACADEMICS BLOCK 
TRAUMA CENTER/SURGERY/2024) and this research 
followed ethical considerations, where written informed 
consent was received from all the participants before their 
contribution. Total 94 patients sample size was calculated 
by using the prevalence of postpartum depression in 
Pakistani females as 19.3%, taking 8% margin of error and 
95% con�dence interval [14]. The pregnant females aged 
18 to 45 years during third trimester without a history of 
pre-existing psychiatric conditions or high-risk 
pregnancies were included. Pregnancies with a high risk 
and any prior history of psychiatric disorders were 
excluded to control for variables that may confound 
�ndings concerning postpartum depression and anxiety. 
The participants were recruited by consecutive sampling 
technique as they attended their routine antenatal visits. 
The major tools applied for the assessment of their mental 
status were the well-known HADS and the EPDS scales, the 
most esteemed tools in maternal mental health research. 
HADS contains 14 items. Total score of HADS ranges from 0 
to 21. The score between 0-7 was considered as normal, 8-
10 showed mild anxiety and depression and score >11 
showed severe anxiety and depression [15]. The other self-
report questionnaire EPDS was a 4-point Likert score scale 
that ideally should be of 10 items speci�cally meant for use 
in the screening of postpartum depression. The total score 
of EPDS range from 0 to 30, where the score 0-9 indicates 
mild depression, the score between 10-12 showed 
moderate depression and score >13 showed severe 
depression [16]. The participants' assessments were made 
at 2 different critical points of the study. The �rst 
assessment was carried out during the third trimester 
(antenatal period) by using HADS. The second assessment 
was done six weeks after delivery, at the postpartum 
postnatal visit, when all symptoms of post-delivery 
depression and anxiety can be identi�ed by using EPDS. In 
addition to the HADS and EPDS tests, the demographic and 
clinical information was also recorded on a predesigned 
proforma which including age and education levels, 
socioeconomic status, marital status, parity, gestational 
age ant delivery, gestational diabetes and preeclampsia. 
The collected data of this study were entered into SPSS 
version 26. The demographic and clinical presentation of 
the patients were analyzed by using frequency and 
percentages. The diagnostic accuracy of HADs and EPDS 
was calculated by using sensitivity, speci�city, positive 
predicted value and negative predicted value. 

PJHS VOL. 5 Issue. 12 Dec 2024

Ratyal S et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2455

Postpartum Depression and Anxiety



Copyright © 2024. PJHS, Published by Crosslinks International Publishers

52

Table 1: Demographics and Clinical Investigation of selected 
Patients

R E S U L T S

The majority of participants was over 25 years old (71.3%) 

and had been married for less than two years (55.3%). Most 

had undergraduate education (62.8%), with 67.0% being 

multiparous. Gestational diabetes was present in 19.1%, 

and 16.0% had hypertension. In terms of delivery, 60.6% 

had a C-section, while 39.4% had a vaginal delivery. Overall, 

the sample was predominantly older, educated, and 

multiparous, with a higher rate of C-sections (Table 1).

HADS identi�ed 15 mild, 35 moderate, and 44 severe cases, 

while EPDS reported 19 mild, 30 moderate, and 45 severe 

cases. Both scales demonstrate a higher number of 

participants in the severe category, with HADS recording 

44 severe cases and EPDS identifying 45 severe cases. The 

distribution across mild and moderate categories was also 

similar, with EPDS detecting slightly more mild cases and 

HADS identifying more moderate cases (Figure 1).

A total of 68 participants tested positive on the EPDS, while 

26 tested negative. Of those testing positive on EPDS, 45 

also tested positive on HADS, yielding a sensitivity of 

72.58%, indicating that HADS correctly identi�ed about 

73% of participants who had depression or anxiety 

according to EPDS. However, the speci�city was relatively 

low at 28.12%, meaning that HADS only correctly identi�ed 

about 28% of those who did not have depression or anxiety 

according to EPDS. The positive predictive value was 

66.18%, suggesting that 66% of those who tested positive 

on HADS truly had depression or anxiety based on EPDS 

results. The negative predictive value was 34.62%, 

indicating that only about 35% of those who tested 

negative on HADS were truly free from depression or 

anxiety. Overall, the diagnostic accuracy of HADS in this 

study was 57.45%, meaning that HADS correctly classi�ed 

participants according to EPDS just over half of the time. 

These �ndings suggest that while HADS has good 

sensitivity, its speci�city and overall diagnostic accuracy 

was limited in this population (Table 2).

Antenatal Period and EPDS Scores n The Postpartum Period 

Among Pregnant Women

Table 2: Diagnostic Accuracy of HADS and EPDQ for Evaluating 
Depression and Anxiety among Postpartum Female

Variables

27 (28.7%)Less than 25

67 (71.3%)More than 25

Frequency (%)

Age

52 (55.3%)< 2 Years

42 (44.7%)> 2 Years

Marriage Duration

8 (8.5%)Illiterate

25 (26.6%)FA

Education

59 (62.8%)Undergraduate

2 (2.1%)Postgraduate

31 (33.0%)Primiparity

63 (67.0%)Multiparity

Parity

18 (19.1%)Yes

76 (80.9%)No

Gestational Diabetes Mellitus

15 (16.0%)Yes

79 (84.0%)No

Hypertension

37 (39.4%)Vaginal Delivery

57 (60.6%)C-Section

Mode of Delivery

Comaprison of HADS and EPDS

Mild Moderate

HADS

Positive

EPDS (%)

EPDS (%) Negative
Total

Negative

Total

45

17

62

23

9

32

68

26

94

Sensitivity 72.58%

Speci�city 28.12%

Positive Predicted Value 66.18%

Negative Predicted Value 34.62%

Diagnostic Accuracy 57.45%

D I S C U S S I O N

The �ndings of this study underscore the critical 
importance of early and reliable detection of Postpartum 
Depression (PPD) and anxiety through the use of validated 
screening tools. In this study, HADS identi�ed 15 mild, 35 
moderate, and 44 severe cases, while EPDS reported 19 
mild, 30 moderate, and 45 severe cases. Both scales 
demonstrate a higher number of participants in the severe 
category, with HADS recording 44 severe cases and EPDS 
identifying 45 severe cases. This was consistent with 
existing research, as EPDS, being speci�cally designed to 
screen for postpartum depression, may better capture 
emotional and cognitive symptoms, such as anhedonia and 
guilt, which were prevalent in this population [17]. 
Additionally, the dual functionality of HADS in screening for 
both anxiety and depression was particularly bene�cial, as 
anxiety was a common comorbidity with PPD, and HADS 
identi�ed moderate to severe anxiety in 20% of 
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participants. The ability to assess anxiety alongside 
depression was valuable, as untreated anxiety can 
exacerbate depressive symptoms and negatively affect 
m a te r n a l - i n fa n t  b o n d i n g ,  w h i c h  h i g h l i g h t s  t h e 
complementary roles of HADS and EPDS in clinical practice 
[18]. A study reported that 33.3% of women experienced 
Postpartum Depression (PPD). A signi�cant correlation 
indicated that women with higher EPDS scores shortly 
after delivery were more likely to continue experiencing 
depressive symptoms weeks later, underscoring the 
importance of early screening to monitor those at risk [19]. 
Another study conducted on the Chinese population found 
that the prevalence of antenatal major and minor 
depression was 9.6% and 30.5%, respectively. This 
elevated rate of both major and minor depressive disorders 
underscores the substantial mental health challenges 
encountered by this group, especially in relation to 
obstetric complications [20]. Another study was 
conducted on the diagnostic accuracy of EPDQ, it was 
reported that the EPDQ showed excellent diagnostic 
accuracy for depression in postpartum women [21]. In 
currents study it was demonstrated that amongst the two 
scales, EPDS has shown promising results to diagnose 
p o s t p a r t u m  d e p r e s s i o n  c o m p a r e d  t o  H A D S  i n 
differentiating these two conditions. These �ndings were 
consistent with cross-sectional study assessing the 
psychometric properties of depression and anxiety scales, 
found both scales exhibited good internal consistency and 
fair correlation. The highest Cohen's kappa was 0.46, 
showing fair agreement between the two. Both scales were 
reliable tools for assessing antepartum depression, with 
focusing on EPDS detecting depressive symptoms 
accompanied by anxiety. The study suggests that using 
both scales together could improve the identi�cation of 
antepartum depressive disorders in clinical practice [22]. 
In a community-based cross-sectional study conducted 
among 270 postpartum women at public health facilities, 
92 women (34.6%) screened positive for depression using 
the EPDS, 89 women (33.3%) were scored with HADS-A and 
were anxious. A total of 69 women experienced both 
anxiety and depression. It was widely believed that EPDS 
was a better measure of depression due to being focused 
toward postpartum populations while the HADS-A was 
better for measuring anxiety [23]. This study emphasizes 
the importance of repeated mental health assessments 
during pregnancy and the postpartum period, as symptoms 
can change over time. The study recommends the 
combined use of the HADS and EPDS in routine clinical 
practice to achieve a more comprehensive understanding 
of maternal mental health. Utilizing both tools may enhance 
the detection of anxiety disorders, which were often 
underdiagnosed, ensuring that a wider array of mental 
health challenges in postpartum women was addressed. 

The study has few limitations in particular the small sample 
size, which could invite selection bias and perhaps limit the 
external validity of the study �ndings. If the sample size was 
relatively small in proportion to the population that was 
being tested, it was plausible that these �ndings would be 
wrong and would have lower relevance in other populations 
or contexts.
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Amongst the two scales, EPDS has shown promising 
results to diagnose postpartum depression compared to 
HADS in differentiating these two conditions. Hence, using 
both of these scales would complement the value toward 
clinical practice. Important for this was early detection, and 
timely interventions, as efforts to enhance maternal 
mental health outcomes have always highlighted the need 
for integrating routine antenatal and postpartum care with 
mental health screening in preventing the possible long-
term consequences on mothers and their children.
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Type 1 Diabetes is an autoimmune condition affecting the pancreas. Objectives: To assess the 

associations between genetic and environmental risk factors and the development of Type 1 

Diabetes Mellitus in children and adolescents. Methods: It was a case-control study conducted 

over 6 months at the Department of Pediatric Endocrinology and Diabetes, the Children's 

Hospital Lahore. The study population consisted of two groups. Cases consisted of children 

with Type 1 Diabetes while controls were without Type 1 Diabetes. Data were collected using a 

pre-designed questionnaire by interview method from parents of children participating in the 

study. The incidence of various environmental and genetic factors reported to be associated 

with Type 1 Diabetes was compared between the groups.  Results: 300 children participated in 

the study (n=150 cases and n=150 control group). The mean age of the participants was 7.90 + 

4.553 years. Pearson chi-square test revealed a signi�cant association between Type 1 Diabetes 

and various factors like cow's milk in infancy, early weaning, and vitamin D supplementation. 

Amongst the genetic factors, the association was signi�cant for history of autoimmunity, family 

history of autoimmunity and family history of Type 1 Diabetes (p-value=<0.05). Conclusions: It 

was concluded that children with a history of autoimmunity or Type 1 Diabetes in self or family, 
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infection or recurrent infections. Further studies are needed to establish cause and effect 

relationship.
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Type 1 diabetes (T1D) is a chronic autoimmune disease with 

a signi�cant impact on children and adolescents 

worldwide. It is a disease of the islet cells of the pancreas. 

Autoimmunity results in the destruction of islet cells and 

consequent insulinemia. About 17 –70 % of cases with T1D 

present with a life-threatening complication called 

diabetic ketoacidosis (DKA), due to delay in the diagnosis. 

Furthermore, mortality from DKA is <1 % in developed 

countries and 3-13% in developing countries [1]. 

Pathophysiology of T1D is complex and is a consequence of 

a combination of genetic predisposition along with largely 

unknown environmental factors. The increasing incidence 

of Type 1 Diabetes Mellitus (T1D) coupled with a reduction in 

the proportion of individuals with the highest risk of Human 

Leukocyte Antigen haplotypes, highlights the signi�cant 

contribution of environmental  exposures in the 

pathogenesis of T1D [2]. Other than genetic risk factors, 

several environmental risk factors were proposed to be 

linked with the pathogenesis of T1D. Age is considered an 

important risk factor, as studies have shown that T1DM 

commonly manifests during childhood and adolescence 

[3]. Research has now expanded from merely treatment to 

preventive strategies focusing on the risk factors and 

etiologies of the development of autoimmunity, aiming to 

identify individuals at risk before diabetes has set in and be 

able to modify the natural course of illness [4, 5]. 



M E T H O D S

International research has shown that both genetic and 

environmental factors have a relationship with the onset of 

T1D [6, 7]. Amongst the genetic factors, the most strongly 

associated with T1D are the Major Histocompatibility 

Complex Human Leukocyte Antigen (MHC/HLA) and non-

MHC/HLA genes [8].

This study aims to determine the association of various 

genetic and environmental risk factors with T1DM. It will 

provide a better understanding of the pathogenesis of 

T1DM in children and adolescents of our local population as 

such extensive data is missing in previously published 

literature. Identifying these potential risk factors will 

provide valuable insights for the development of targeted 

preventive strategies and risk factor modi�cation. It will 

also help us in making guidelines for screening T1DM in our 

local population which helps in early diagnosis and 

prevention of Diabetic ketoacidosis (DKA).

A case-control study was conducted at the University of 

Child Health Sciences, the Children's Hospital, Lahore. The 

study was carried out in the Department of Pediatric 

Endocrinology and Diabetes over 6 months from November 

2023 to May 2024 after prior approval from the Ethical 

Review Board from the respected hospital vide letter no. 

694. Open-Epi online calculator was used to calculate the 

sample size. Sample size was calculated with a 2-sided 

con�dence interval of 95% and power of 80% taking the 

equal ratio of controls and cases. The hypothetical 

incidence of T1D amongst those who were breastfed was 

taken as 11% while the incidence of T1D amongst those who 

were not was taken as 55% [9]. Convenience sampling was 

used to include 150 children diagnosed with T1D from the 

outpatient department and wards of Children's Hospital, 

Lahore. Similarly, 150 children were enrolled in the control 

group of the study who did not have T1D. This method was 

employed because of its simplicity, e�ciency and its cost-

effectiveness. The inclusion criteria for the case group 

were all children between the ages of one year and 18 years 

and diagnosed with Type 1 Diabetes Mellitus. Both male and 

female were included in the study. Controls were children 

of both genders between the ages of one year and 18 years 

who were not diagnosed with T1D and did not have any 

symptoms of polyuria, polydipsia, or unexplained weight 

loss. Exclusion criteria were formulated extensively to 

ensure the removal of any confounders in the study. Any 

child who was found to have Maturity Onset Diabetes of the 

Young, Type 2 Diabetes Mellitus, neonatal diabetes, or 

diabetes secondary to other illnesses like cystic �brosis, 

thalassemia, chronic pancreatitis, or drug-induced. Also, 

children with any history of chemotherapy or radiotherapy 

or history of intake of a drug that might contribute to 

diabetes were excluded. Any child with syndromic features, 

developmental delay, or disorders of sexual development 

was also excluded from the study. Chronic infections like 

hepatitis B, Hepatitis C, tuberculosis and human 

immunode�ciency virus (HIV) were also part of the 

exclusion criteria. Non-probability consecutive sampling 

technique was used to gather the samples. All patients and 

controls participating in the study gave informed consent 

for enrollment in the study. Data were collected on a 

predesigned questionnaire by one-to-one interview. The 

questionnaire consisted of three parts. The �rst part had 

questions about age, gender, demographic data and 

questions regarding any of the above-mentioned 

conditions to rule out any of the exclusion criteria. The 

second part was regarding genetic factors that may or may 

not have any association with T1D. The third part concerned 

the environmental factors investigated for a possible 

association with T1D. It was validated by experts in the �eld 

of pediatric endocrinology and by researchers constituting 

the Research Ethics Board (ERB) of our hospital. Avoidance 

of breastfeeding was de�ned as the deliberate decision or 

practice of not breastfeeding (either from a biological 

mother or donor) either partially or entirely to a child below 

one year of age. Early introduction of cow's milk was 

de�ned as the addition of cow's milk to an infant's diet 

before the completion of 12 months.  Similarly, early 

weaning was de�ned as the introduction of supplementary 

foods before the completion of six months. Vitamin D 

supplementation was taken as any oral supplements given 

to children in the form of syrups, tablets, drops or mega 

dose ampoules. Recurrent infections were de�ned as two 

or more severe infections in any one year or three or more 

infections in one year. Family history of Autoimmune 

illnesses like celiac disease, Hashimoto's thyroiditis, 

Grave's disease, Addison's disease, juvenile idiopathic 

arthritis, autoimmune hepatitis, autoimmune hepatitis, 

autoimmune thrombocytopenia purpura, and systemic 

lupus erythematosus were also excluded by interview to 

remove any confounding factors. Data were analyzed using 

a statistical package for social sciences version 23.0. 

Descriptive statistics were employed to describe the data. 

Mean and standard deviation were calculated for age in 

years. Discrete data regarding the frequency of genetic and 

environmental factors was expressed as percentages. 

Both groups were analyzed for any differences in the 

relationship of various genetic and environmental factors 

between the two groups. Pearson chi-square test was 

employed to determine if the difference between the two 

groups was statistically signi�cant. The difference was 

considered statistically signi�cant if the p-value was less 

than or equal to 0.05.
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R E S U L T S

A total of 300 subjects were enrolled in this study. 150 were 

allotted to the control group and 150 to the cases group. 172 

subjects were male and 128 were female. The mean age of 

all participants was 7.90 ± 4.55 years. In the total study 

population, 125 children were a product of consanguineous 

marriages. 68 had a history of avoidance of breastfeeding. 

93 children were introduced to cow's milk before the age of 

one year while 73 children were weaned with supplemental 

foods before the age of six months (Table 1).

Table 1: Demographic Features of Children Participating in the 

Study (n=300)

When the two groups were compared it was found that 
there were 83 males amongst the cases and 89 amongst 
controls. The p-value was 0.484 and hence the difference 
was not signi�cant. Similarly, there were 66 products of 
consanguineous marriages amongst cases and 59 of the 
controls were products of consanguinity. The difference 
was not statistically signi�cant as the p-value was 0.412. 15 
patients amongst cases had a history of other co-existing 
autoimmune illnesses besides type 1 diabetes mellitus. At 
the same time, only three of the controls had such 
diseases. The p-value was 0.004. History of autoimmune 
illness besides type 1 diabetes mellitus in the family was 
found in 10 of the cases while only �ve of the controls had 
such history. The p-value was 0.003. Family history of type 1 
diabetes mellitus was found in 46 of the cases and 10 of 
controls. The p-value was <0.001. Hence, amongst the 
genetic factors, the difference between the two groups 
was statistically signi�cant for autoimmunity in self, and 
family history of autoimmunity or T1D while being most 
striking for family history of T1D (Table 2).

Similar tests were employed to establish whether there 
was a statistically signi�cant relationship between 
environmental factors and T1D. 60 children from amongst 
cases and 33 children from amongst controls had a history 
of early cow's milk introduction. The p-value was 0.001. 
Statistical analysis of early weaning trends yielded similar 
results. 49 cases and 24 individuals from the control group 
had a history of weaning before six months. The p-value 
was calculated to be 0.001. Avoidance of breastfeeding was 
observed in 39 cases and 29 controls. The p-value was 
0.168. Vitamin D supplementation revealed the most 
striking difference among the environmental factors. 61 of 
those with type 1 diabetes mellitus had been supplemented 
with some form of vitamin D while only 18 of those without 
type 1 diabetes mellitus had received any supplements of 
vitamin D. Thus the p-value was less than 0.001. The 
incidence of recurrent infections amongst diabetics was 
34 while amongst the non-diabetics it was 41. Covid-19 
infections were low in both groups with 5 individuals from 
cases and 4 individuals from the control group being 
infected. The p-value was statistically non-signi�cant for 
both at 0.351 and 0.735, respectively (Table 3). 

Table 2:Association between Genetic Factors and Type 2 

Diabetes (*= Pearson Chi-square)
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Variables Frequency (%)

+7.90   4.553 Years

172 (57.3%)

128 (42.7%)

125 (41.7%)

175 (58.3%)

68 (22.7%)

232 (77.3%)

93 (31%)

207 (69%)

73 (24.3%)

227 (75.7%)

Age (Years)

Gender

Consanguinity

Avoidance of Breastfeeding

Cow's Milk Introduction in Infancy

Early Weaning

+Mean    SD

Male

Female

Yes

No

Yes

No

Yes

No

Yes

No

Genetic Factor Cases Controls

Male

Female

Yes

No

Yes

No

Yes

No

Yes

No

p-Value

Gender

Consanguinity

History of Autoimmune Illness in Self

Family History of Autoimmunity

Family History of T1D

0.484*

0.412*

0.004*

0.003*

<0.001*

83 (55.3%)

67 (44.7%)

66 (44%)

84 (56%)

15 (10%)

135 (90%)

19 (12.7%)

131 (87.3%)

46 (30.7%)

104 (69.3%)

89 (59.3%)

61 (40.7%)

59 (39.3%)

91 (60.7%)

3 (2%)

147 (98%)

5 (3.3%)

145 (96.7%)

10 (6.7%)

140 (93.3%)

Table 3: Pearson Chi-Square Test for the Relationship of Various 

Environmental Factors with T1D. (*= Pearson Chi-square)

Environmental Factor Cases Controls p-Value

Yes

No

Yes

No

Yes

No

Avoidance of Breastfeeding

Cow's Milk Introduction in Infancy

Early Weaning

0.168*

0.001*

0.001*

39 (26.0%)

111 (74.0%)

60 (40%)

90 (60%)

49 (32.7%)

101 (67.3%)

29 (19.3%)

121 (80.7%)

33 (22%)

117 (78%)

24 (16%)

126 (84.0%)



C O N C L U S I O N S

Pakistan is a population of over 200 million individuals with 

almost two-thirds of the population being under 18 years 

[10]. While the incidence of T1D is estimated to be less than 

�ve per 100,000, it still amounts to a staggering �gure of 

more than 6500 patients per year [11]. Previously, the 

environmental factors mostly included infections and 

dietary supplements. However, recently it has expanded to 

the relationship between the timing of food introduction 

and the role of gut microbiome with T1D, as was shown by 

our results. Though cause and effect have not been 

established as yet there is evidence that they may alter the 

course of illness [8]. While recent advances are changing 

the management landscape of T1D, they are still widely 

unavailable for the developing world. Considering their cost 

and technological requirements the hope for resource-

limited countries relies mostly on insulin therapy. However, 

that is not to say technology cannot be employed to 

improve patient outcomes in third-world countries. 

Studies have shown how telemedicine has widened the 

scope of treatment and how mobile phones can play a role 

in the management of T1D. A recently published study from 

Pakistan proved how health education regarding various 

aspects of T1D was imparted via a short messaging service 

and results have been promising for HbA1c and most of the 

secondary outcomes [12]. Infections play a two-way role in 

association with T1D. While poorly controlled diabetes 

increases the risk of susceptibility to infections, infection 

itself may be a contributing factor to poor glycemic control 

and resultant decompensation leading to a diagnosis of 

T1D. Though, in our study, we did not �nd a signi�cant 

relationship between infections and diabetes, Piccolo et al 

postulated otherwise [13]. Other studies also reveal that 

repeated infections could potentially disrupt immune 

regulation and increase the risk of developing T1D [14]. Our 

�ndings were similar to that of Rahmati et al. Their meta-

analysis comprising seven studies involving more than 11 

million participants revealed that the risk of T1D in patients 

with a history of COVID-19 infection was not found in any 

studies except those from the United States. This further 

extrapolates to their being a geographic link that has 

remained unexplored by researchers [15]. The association 

of the Covid pandemic with a new surge of T1D is still 

It was concluded that current study has conclusively 
established a relationship between T1D and autoimmunity 
in self and family history of both and also for early 
introduction of cow's milk and supplementary foods being 
risk factors. It is pertinent that further research is carried 
out to establish a more strong relationship between these 
factors and T1D. These factors could be used later on to 
predict and prevent T1D. A multi-center study may re�ect 
more reproducible results.
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Yes

No

Vitamin D Supplementation

stRecurrent Infections in 1  Year of Life

Prior Covid-19 Infection

Yes

No

Yes

No

<0.001*

0.351*

0.735*

61 (40.7%)

89 (59.3%)

34 (22.7%)

116 (77.3%)

5 (3.3%)

145 (96.7%)

18 (12%)
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41 (27.3%)

109 (72.7%)

4 (2.7%)

146 (97.3%)
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Original Article

Gallbladder carcinoma is known to be the commonest 
hepatobiliary tract malignancy, and the 5th most frequent 
gastrointestinal tract related carcinoma [1]. The incidence 
of gall bladder cancer shows regional variation; it is more 
common in whites than in black women and more common 
in Native Americans and Mexican Americans. In Asian 
countries, there is a much higher incidence in Japan, 
Thailand, Korea, and the subcontinent [2]. Gallbladder 
carcinoma usually has a silent course and a dismal 
prognosis [3]. Initial symptoms of gall bladder carcinoma 
include pain in the abdomen, more often con�ned to the 
right hypochondrium, vomiting, loss of appetite, early 
satiety, and jaundice [4]. Initially, the disease does not 
create an alarming state, and thus, patients usually present 
late when the disease is advanced or often unresectable 
[5]. Various risk factors associated with this gall bladder 
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disease include obesity, the presence of gall stones, 
choledochal cysts, estrogen excess, typhoid carriers, 
porcelain gallbladder, and multiparity [6, 7]. As gallbladder 
carcinoma is not very common, not much is stated about 
the standard regimen for managing these cases, but 
surgery, radiation therapy, and chemotherapy have their 
roles in the palliation and control of disease [8]. Surgical 
resection is the only curative option in gallbladder 
carcinoma. With localized disease, surgery, either simple 
cholecystectomy or extended radical cholecystectomy, 
plays an important role and offers better disease control for 
gallbladder carcinoma [9]. As gallbladder carcinoma 
usually presents in advanced stages, adjuvant therapy is 
usually required in most of the patients [10]. Depending on 
the stage of the disease, chemotherapy and radiotherapy 
are used in addition to surgery. Various chemotherapeutic 

How to Cite: 

Luqman, A. (2024). Effectiveness of Gemcitabine 

with or without Radiotherapy in Gallbladder 

Carcinoma: Gemcitabine in Gallbladder Carcinoma. 

Pakistan Journal of Health Sciences,5(12), 62-67. 

https://doi.org/10.54393/pjhs.v5i12.1989

Keywords: 

C a r c i n o m a ,  C h e m o t h e r a p y ,  G a l l b l a d d e r , 

Gemcitabine, Radiotherapy, Karnofsky performance 

score

I N T R O D U C T I O N

A R T I C L E I N F O A B S T R A C T

Effectiveness of Gemcitabine with or without Radiotherapy in Gallbladder 
Carcinoma

thReceived Date: 20  August, 2024
thAccepted date: 24  December, 2024

stPublished date: 31  December, 2024

Luqman A., 
DOI: https://doi.org/10.54393/pjhs.v5i12.1989

Gemcitabine in Gallbladder Carcinoma

https://thejas.com.pk/index.php/pjhs

Volume 5, Issue 12  (Deccember 2024)
ISSN (P): 2790-9352, (E): 2790-9344

 PAKISTAN JOURNAL OF HEALTH SCIENCES 
(LAHORE)

*Corresponding Author: 

Asima Luqman

Department of Radiotherapy, Quaid-e-Azam Medical 

College, Bahawalpur, Pakistan

asimaluqman@gmail.com

Gallbladder carcinoma is the most common malignancy of the hepatobiliary tract and the 5th 

most common cancer of the gastrointestinal tract. Objective: To compare the e�cacy of 

gemcitabine as a single agent or in combination with radiation in terms of response rate and 

relief of symptoms in gallbladder carcinoma. Methods: This retrospective study was 

accomplished at the department of oncology, Nishter Hospital Multan, Pakistan, from January 

2021 to December 2022. Inclusion criteria were patients with a histopathologically proven 

diagnosis of gallbladder carcinoma, and they were advised gemcitabine with or without 

radiation therapy as per the treating physician's discretion. The treatment response rate and 

alleviation of symptoms were noted. Results: Among a total of 50 patients, 40 (80.0%) were 

female. The mean age was 56.58 ± 6.14 years. At baseline, 33 (66.0%) patients had stable disease, 

while the remaining 17 (34.0%) had progressive disease. Gemcitabine alone revealed stable 

disease, and progressive disease in 14 (56.0%), and 11 (44.0%) patients, respectively, whereas 

among patients receiving gemcitabine plus radiotherapy, partial response, stable disease, and 

progressive disease were observed in 7 (28.0%), 14 (50.0%), and 4 (16.0%) patients, respectively 

(p=0.006). Regarding symptom relief, 8 (32.0%) patients in the gemcitabine alone group had pain 

relief versus 20 (80.0%) in the gemcitabine plus radiotherapy group (p=0.001). Conclusion: 

Gemcitabine plus concomitant radiotherapy was more effective in achieving higher response 

rates and alleviation of symptoms when compared to gemcitabine alone in gallbladder 

carcinoma patients.

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
62



agents have been used in different settings. Various trials 
have shown that gemcitabine is effective in gallbladder 
cancer, especially when used in combination with cisplatin 
[11, 12]. Initial phase 1 and 2 trials have produced 
encouraging results, but it is still not considered a standard 
drug as the available data are of short duration and the 
number of patients accrued in these trials is small [13, 14]. 
Radiation therapy has a palliative role, and it has been used 
in advanced stages for relief of pain and pressure effects. 
Radiation therapy has also been used in addition to surgery, 
and it has proved to be bene�cial for longer disease control 
[15]. To improve the response rate in gallbladder cases with 
radiation alone, the dose of radiation has to be increased, 
which can lead to high hepatic toxicity [16]. A better 
reaction and a lower radiation dosage are obtained by using 
a radiosensitizer. Although gemcitabine has been 
characterized as a strong radiosensitizer, the ideal dose for 
radiosensitization is still up for debate. Doses ranging from 
200 mg to 600 mg have been used concurrently with 
radiation [13, 14]. It was hypothesized that gemcitabine 
combined with radiation may be better in terms of relief of 
symptoms when compared to gemcitabien alone. 
The aim of this study was to compare the e�cacy of 
gemcitabine as a single agent or in combination with 
radiation in terms of response rate and relief of symptoms 
in gallbladder carcinoma.

M E T H O D S

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
63

This retrospective study was carried out at the department 
of oncology, Nishter Hospital Multan, Pakistan, from 
January 2021 to December 2022. Ethical approval was 
obtained from the Institutional Ethical Review Board of 
Nishtar Medical University, Multan, under Reference 
Number 428.The inclusion criteria were record of patients 
o f  e i t h e r  g e n d e r,  i r r e s p e c t i v e  o f  a g e ,  w i t h  a 
histopathologically proven diagnosis of gallbladder 
carcinoma, adequate marrow reserve (Hb ≥ 9 g/dl, WBC ≥ 
4 0 0 0 /m m 3 ,  A N C  >  2 0 0 0 /m m 3 ,  p l ate l et  c o u n t  > 
100,000/mm3), renal parameters within the normal range, 
liver function tests not deranged, Karnofsky performance 
score of 60 or above, life expectancy of 3 months or greater, 
a normal x-ray chest, and were admitted to the oncology 
department during the study period. A record of patients 
was included if they were advised to take gemcitabine with 
or without radiation therapy as per the treating physician's 
discretion. The exclusion criteria were patients who had 
prior chemotherapy or radiotherapy. The sample selection 
was done using a non-probability convenience sampling 
technique. During the study period from January 2021 to 
December 2022, data of total 75 patients with gallbladder 
carcinoma were reviewed. Out of these, 50 patients met 
the inclusion acriteria and were reviewed in the study. The 
remaining 25 patients were excluded due to factors such as 

prior chemotherapy or radiotherapy, inadequate marrow 
reserve, deranged liver function tests, or a Karnofsky 
performance score below 60. Demographic data like 
gender, age, residential status, presenting symptoms, and 
their duration were noted. WHO performance status was 
graded as 0 (fully active, able to carry on all pre-disease 
activities without restriction), 1 (restricted in physically 
strenuous activity but ambulatory and able to carry out 
light work), 2 (ambulatory and capable of all self-care but 
unable to work; up and about more than 50% of waking 
hours), 3 (capable of only limited self-care; con�ned to bed 
or chair for more than 50% of waking hours), or 4 
(completely disabled; cannot carry out any self-care; 
totally con�ned to bed or chair). Patients who received 
chemotherapy were given gemcitabine 1000 mg/m2 (on 
days 1, 8, and 22 for a total of three cycles), while 
gemcitabine 200 mg was given in addition to radiation 
therapy (commencing with the �rst scheduled radiation 
treatment day and continuing every week until the 
radiation is accomplished) to the remaining patients. The 
intended radiation dosage involved employing the 
shrinking �eld approach to administer a 4500 cGy midway 
tumor dose to the right hypochondrium. Radiation therapy 
was administered for �ve weeks at a dose of 180 cGy each 
day, �ve days a week. The �rst port, which included the 
gallbladder bed and local lymph nodes, was marked. For the 
�rst 14 days, a radiation dose of 180 cGy was administered. 
After 14 days, by ultrasound evaluation, the portal was 
reduced to the tumor site. The liver's tolerance limit was 
taken into consideration when choosing this approach. The 
tumor area was radiated for the remainder of the treatment 
once a smaller portal was created. At follow-ups, patients 
underwent a thorough physical examination and a history 
taking. The primary endpoint was the determination of the 
response rate (effectiveness). The effectiveness was 
assessed based on how the tumor responded to the 
treatment. The categories for response included Complete 
Response (CR) as complete disappearance of all clinically 
detectable disease, Partial Response (PR) as at least a 50% 
reduction in measurable disease, Stable Disease (SD) as 
Neither su�cient shrinkage to qualify as PR nor su�cient 
increase to qualify as PD, or Progressive Disease (PD) as 
growth in measurable disease or the appearance of new 
lesions. The secondary endpoint was the alleviation of 
symptoms and it was labeled as reduction in reported and 
relevant complaint when compared to the baseline 
severity. All the concerned statistics were gathered using a 
speci�cally predesigned proforma. The analysis of the data 
was conducted through “IBM-SPSS statistics” version 26.0. 
The quantitative variables like age, height, and weight were 
shown in the form of a mean and a Standard Deviation (SD). 
For the qualitative variables like gender, the level of 
response, and elevated symptoms, frequencies and 
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percentages were calculated. Applying the chi-square 
test, different variables were assessed for any relationship 
between them. A p-value ≤ 0.05 was taken as standard to 
mark signi�cance.

Overall, a partial response rate was seen in 7 (14.0%) 

patients, stable disease was seen in 28 (56.0%), and the 

remaining 15 (30.0%) had a progressive disease. None of 

the patients reported a complete response. When both 

groups were compared, Gemcitabine alone revealed a 

stable disease, and progressive disease in 14 (56.0%) and 11 

(44.0%) patients, respectively, whereas among patients 

Table 2: Treatment Outcomes in Patients Receiving Chemo Alone 
and Chemo Plus RT (N=50)

The records of 50 patients, matched as per inclusion and 

exclusion criteria, were analyzed for this study. Among a 

total of 50 patients, 40 (80.0%) were female, representing a 

female-to-male ratio of 4:1. The mean age was 56.58 ± 6.14 

years, ranging between 42 and 75 years. The residential 

status of 34 (68.0%) patients was rural. The socio-

economic status of 28 (56.0%) patients was low. The 

presence of gallstones, and jaundice were noted in 41 

(82.0%) and 23 (46.0%) patients, respectively. At baseline, 

33 (66.0%) patients had stable disease, while the remaining 

17 (34.0%) had progressive disease. Table 1 showed 

characteristics of patients (Table 1).

R E S U L T S

41.9

58.1

literate, illiterate

Figure 1: Comparison of Response Rate between Study Groups 
(N=50)

Regarding symptom relief,  8 (32.0%) patients in 

gemcitabine alone group had pain relief versus 20 (80%) in 

gemcitabine plus radiotherapy group (p=0.001), as shown in 

Table 2.

Table 1: Baseline Characteristics of Patients (N=50)

Variables

Socioeconomic
 Status

Categories
Gemcitabine 
Alone N (%)

Gemcitabine and 
Radiotherapy

 N (%)

p-
value

Male 4 (16.0%) 6 (24.0%)
0.480

Female 21 (84.0%) 19 (76.0%)

Age Groups
 (Years)

40-50 4 (16.0%) 2 (8.0%)

0.596
51-60 10 (40.0%) 9 (36.0%)

61-70 11 (44.0%) 13 (52.0%0

71-80 - 1 (4.0%)

Residence
Urban 6 (24.0%) 10 (40.0%)

0.225
Rural 19 (76.0%) 15 (60.0%)

Socioeconomic
 Status

Low 13 (52.0%) 15 (60.0%)

0.838Middle 8 (32.0%) 7 (28.0%)

High 4 (16.0%) 3 (12.0%)

WHO
 Performance

 Status

1 1 (4.0%) 3 (12.0%)

0.1812 11 (44.0%) 15 (60.0%)

3 13 (52.0%) 7 (28.0%)

TNM 
Stage

T  N  M3 0/1 0 6 (24.0%) 9 (36.0%)

0.507T  N  M3/4 1/2 0 14 (56.0%) 10 (40.0%)

T  N  M3/4 1/2 1 5 (20.0%) 6 (24.0%)

Presence of Gallstones 18 (72.0%) 23 (92.0%) 0.066

11 (44.0%) 12 (48.0%)

21 (94.0%) 23 (92.0%)

Presence of Jaundice

Loss of Appetite

24 (96.0%) 24 (96.0%)Abdominal Pain

0.777

0.384

1

18 (72.0%) 15 (60.0%)
State of 
Disease

0.370

Stable 
Disease

7 (28.0%) 10 (40.0%)
Progressive

 Disease

7 (28.0%)

14 (56.0%) 14 (56.0%)

11 (44.0%)

4 (16.0%)

0

2

4

6

8

10

12

14

16

Gemcitabine alone (n=25) Gemcitabine plus radiotherapy (n=25)

N
u

m
b

er
 o

f 
p

a
ti

en
ts

 (
%

)

Partial response Stable disease Progressive disease

p-value=0.006

Symptoms 
Relief

Yes

Chemo Alone
N (%)

Chemo Plus RT
N (%)

p-Value

8 (32.0%) 20 (80.0%)
0.007

No 17 (68.0%) 5 (20.0%)

receiving gemcitabine plus radiotherapy, partial response, 

stable disease, and progressive disease were observed in 7 

(28.0%), 14 (50.0%), and 4 (16.0%) patients, respectively. 

The overall comparison of response rates among patents 

of both study groups revealed statistically signi�cant 

differences favoring gemcitabine plus radiotherapy 

(p=0.006), and the details are shown in Figure 1.

Nausea/vomiting, anorexia, and abdominal pain were the 

most frequent treatment related side-effects, noted in 25 

(50.0%), 15 (30.0%), and 7 (14.0%) patients, respectively. 

None of the side effects were serious and no treatment 

breaks required in both groups. Symptomatic medication 

relieved the side effects. Mucositis was signi�cantly 

associated with chemo alone group (p=0.018). Abdominal 

pain was signi�cantly more prevalent in chemo plus RT 

group (24.0% versus 4.0%, p=0.042). Anorexia was 

signi�cantly associated with chemo plus RT group (44.0% 

versus 16.0%, p=0.031). Table 3 is showing comparison of 

treatment related side-effects in both treatment groups 

(Table 3).
Table 3: Comparison of Treatment Related Side-Effects in both 
Study Groups (N=50)

Side-Effects

Neutropenia

Category
Chemo

 Plus RT N (%)
p-

Value

0.074

Chemo Alone
N (%)

3 (12.0%) 0Yes

22 (88.0%) 25 (100%)No

Nausea/
Vomiting 0.396

11 (44.0%) 14 (56.0%)Yes

14 (56.0%) 11 (44.0%)No

Diarrhea 0.074
3 (12.0%) 0Yes

22 (88.0%) 25 (100%)No
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for people with gallbladder cancer or cholangiocarcinoma 
and should continue to be the main course of treatment. 
However, gemcitabine, either by itself or in conjunction 
with a �uoropyrimidine (such as 5-�uorouracil or 
capecitabine), proved to be a reasonable substitute for the 
�nest supportive treatment for patients who were not 
candidates for surgery but were able and willing to take 
chemotherapy [24]. Possible limitations of this study could 
include a retrospective design, a small sample size, which 
may limit the generalizability of the results, potential 
variability in patient response due to individual differences 
in tumor biology, and the challenge of accurately 
measuring symptom relief. The study might face 
di�culties isolating the effects of gemcitabine from those 
of radiation when used in combination. Future studies 
should include prospective data collection to ensure 
comprehensive reporting of adverse events, which is 
crucial for evaluating the overall safety and tolerability of 
these treatment modalities.

C O N C L U S I O N S

Gemcitabine plus concomitant radiotherapy was revealed 
to be more effective in achieving higher response rates and 
alleviation of symptoms when compared to gemcitabine 
alone in gallbladder carcinoma patients. Further 
randomized controlled trials evaluating the longer duration 
of follow-ups are required to ascertain the impact of 
various management approaches among patients with 
gallbladder carcinoma.
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In this study, 80.0% of patients with gallbladder carcinoma 
were female. The literature describes a high predominance 
of female gender among patients with gallbladder 
carcinoma, so these �ndings are pretty consistent with 
what has already been described earlier [17]. It was noted 
that the mean age mean of patients with gallbladder 
carcinoma was 56.58 ± 6.14 years. A local study from 
Karachi showed the mean age of patients with gallbladder 
carcinoma to be 52.8 ± 8.4 years [18, 19]. The age group 

th thinvolved, the 5  and 6  decade of life, seems to be the most 
probable age groups for gallbladder carcinoma. For 
advanced gallbladder carcinoma disease, adjuvant therapy 
is commonly utilized all over the globe, including radiation 
therapy and chemotherapy [15]. While 5FU has long been 
the standard chemotherapy medicine, more recent studies 
have looked into different medications. Of all the novel 
drugs, gemcitabine, a purine analogue, has shown 
promising results [10]. The study's �ndings showed that 
chemo-radiation or combination treatment offered 
improved palliation, disease management, and symptom 
relief for issues like pain and anorexia. One study 
conducted at the University of Chile Clinical Hospital 
showed gemcitabine as an effective drug with a 37% 
response rate. Treatment related to toxicity was mild. 
Researchers have shown that response rates with 
gemcitabine range between 8 and 30%, while it seems to be 
a well-tolerated and clinically active drug in unresectable 
gallbladder carcinoma [17-21]. It has been discovered that 
using radiation treatment in combination to chemotherapy 
or the medication used as a radiosensitizer, such as 
gemcitabine, cisplatin, and 5FU, is bene�cial in managing 
pain and lessening the effects of pressure [22]. According 
to published data, radiation therapy has been used in a 
variety of settings, including intra-operative and conformal 
radiotherapy. The results have demonstrated that adding 
radiation therapy to chemotherapy or surgery has 
signi�cantly improved disease control without having a 
noticeable negative impact on side effects [23, 24]. Some 
others have also revealed that postoperative gemcitabine 
signi�cantly delays the recurrence of disease following a 
complete resection of pancreatic cancer compared to 
observation alone. These �ndings endorse the use of 
gemcitabine as an adjuvant chemotherapy [24]. A 
systematic review conducted by Dingle and colleagues 
exhibited that surgery offered the best chance of survival 
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Original Article

In modern education, SDL has developed as an essential 
component for raising independence and resilience in 
students [1]. In medical education, SDL is highlighted as it 
aligns with the demands of continuous, lifelong learning in 
the healthcare profession [2, 3]. Within PBL environments, 
SDL encourages students to take responsibility for their 
education by actively identifying learning objectives, 
seeking resources, and evaluating their understanding [4]. 
This autonomy has been related to improved academic 
performance and increased adaptability, essential skills for 
future healthcare providers. PBL is structured as a real-
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world clinical problem and provides students with a 
dynamic and interactive framework for relating theoretical 
knowledge to practical situations [5]. Contrasting 
traditional didactic teaching, PBL compels students to 
collaborate, communicate effectively, and think critically 
[6, 7]. SDL engagement allows students to set personal 
goals and take possession of their learning journey [8]. This 
autonomy improves comprehension and strengthens SRL 
skills as students develop methods to monitor and control 
their learning behaviour. SRL refers to students' ability to 
deliberately manage their learning through goal-setting, 
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Self-Directed Learning (SDL) was crucial for developing Self-Regulated Learning (SRL) skills, 

essential for success in Problem-Based Learning (PBL) settings. Objective: To explore the 

association between SDL and SRL, focusing on motivation, self-e�cacy, and cognitive 

strategies. Methods: A longitudinal study design  was conducted with 250 medical students in 

the PBL curriculum at Rawal Institute of Health Sciences Islamabad. Strati�ed random 

sampling ensured representation across academic performance levels. A structured survey 

assessed SDL (goal-setting, time management, and self-assessment) and SRL (motivation, 

self-e�cacy, cognitive strategies, and behavioural regulation) using a 5-point Likert scale. Data 

were analysed using Chi-Square Goodness-of-Fit tests to explore distribution patterns, 

Bivariate Pearson correlation for relationships between SDL and SRL, and One-Way ANOVA to 

identify SRL differences across performance levels, with a signi�cance threshold set at p < 

0.05. Results: Signi�cant engagement in SDL components, goal-setting and intrinsic 

motivation (p = 0.001), with moderate correlations between speci�c SDL skills and SRL 

outcomes. Time management showed a weak but signi�cant correlation with cognitive 

strategies (p = 0.03), suggesting an impact on SRL behaviours. No signi�cant differences were 

observed in SRL skills across academic performance levels (p > 0.05), indicating a uniform 

development of self-regulation skills regardless of prior achievement. High engagement in PBL 

discussions and peer collaboration further underlines these activities as central to fostering 

SDL and SRL. Conclusion: SDL in PBL shows a positive, however modest, impact on SRL 

outcome, management and self-assessment, which could further enhance SRL in medical 

education settings.
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self-monitoring, and self-re�ection [9]. Vital components 
of SRL include motivation, self-e�cacy, cognitive 
strategies, and behavioural regulation. These skills allow 
students to challenge complex and rigorous academic 
content with an organised approach [10]. In medical 
education, where vast amounts of knowledge must be 
retained and applied across diverse clinical scenarios, SRL 
provides a framework for students to process information 
and develop effective professional learning habits. Despite 
the theoretical alignment of SDL and SRL within PBL, 
observed evidence on the extent of their relationship 
remains limited. Previous studies have highlighted SDL as a 
foundational skill that can improve SRL [11-13]. Yet, the 
speci�c in�uence of SDL component goal-setting, time 
management, and self-assessment on SRL outcomes, 
motivation and self-e�cacy were not well-documented. 
Additionally, there is interest in understanding how these 
skills may vary based on academic performance, as 
students with different achievement levels may exhibit 
varying degrees of SRL in response to SDL practices. This 
study aims to bridge this gap by examining the relationship 
between SDL skills and SRL outcomes within a PBL 
environment. By assessing SDL components alongside 
SRL variables like motivation, cognitive strategy used, and 
self-e�cacy, the study seeks to determine how students' 
self-directed efforts translate into self-regulated 
behaviours. Furthermore, it explores whether SRL 
outcomes differ across academic performance levels, 
providing insight into how students of varying capabilities 
engage in SDL within PBL frameworks. The objective was 
to investigate the impact of SDL skills on SRL outcomes 
among medical students participating in PBL. 
The study inspected components of SDL, goal-setting and 
time management in relation to SRL variables, including 
intrinsic motivation and cognitive strategies.

academic performers), this yields a total sample size of 191 
participants. To account for potential non-responses and 
strengthen the study �ndings' robustness, the sample size 
was increased to 250 participants. This exceeds the 
calculated minimum requirement and enhances the 
sample's representativeness. The study included students 
actively participating in a PBL course during the academic 
year were included in the study. Students who missed more 
than two sessions were excluded to ensure that 
participants had su�cient exposure to PBL activities. This 
criterion was applied to maintain data quality and ensure 
that reported SDL and SRL behaviors re�ected consistent 
engagement with the PBL curriculum. Attendance data 
was carefully reviewed to minimise the potential for 
selection bias and ensure the exclusion criteria were 
applied uniformly across all performance groups. This step 
helped to ensure that the excluded students did not 
systematically differ in ways that would skew the analysis. 
By addressing attendance variability, the study maintained 
a balance between ensuring data reliability and reducing 
bias. Strati�ed random sampling was applied to ensure 
p r o p o r t i o n a l  r e p r e s e n t a t i o n  a c r o s s  a c a d e m i c 
performance groups, thereby reducing bias and improving 
the generalizability of the results. Strati�ed random 
sampling was employed to ensure representation across 
academic performance groups (high, average, low), 
categorised based on students' grades. This approach 
facilitated meaningful comparisons of SRL outcomes 
a c r o s s  p e r fo r m a n c e  l e v e l s ,  c o n t r i b u t i n g  t o  a 
comprehensive analysis of how SDL impacts students 
differently depending on their academic standing. To 
minimise the impact of variability in PBL implementation 
across tutors and groups, several measures were taken to 
ensure consistency. All tutors received standardised 
guidelines detailing the objectives and processes for PBL 
sessions, ensuring alignment with the curriculum. Training 
sessions were conducted periodically to standardise 
facilitation techniques and reduce discrepancies in 
implementation. Students were randomly allocated to PBL 
groups to prevent systematic differences in group 
composition that could in�uence SDL and SRL outcomes. 
Despite these efforts, minor differences in facilitation 
styles and group dynamics may persist, and future studies 
could consider incorporating tutor or group as a random 
effect in statistical models to better account for such 
variability. Before data collection, the Institutional Review 
Board (IRB) of Rawal Institute of Health Sciences Islamabad 
Ref.no reviewed and approved the study. RIHS/IRB/18/2024 
All participants provided informed consent. Measures were 
taken to handle data securely and ethically with 
institutional and research standards. The structured 
survey to assess SDL and SRL was adapted from validated 
instruments to ensure relevance to the student population. 

This longitudinal study design, 6 months, 18th March 2024 – 
18 September 2024 study investigated the relationship 
between SDL and SRL among students engaged in PBL. 
The study was conducted at the Rawal Institute of Health 
Sciences, Islamabad, involving medical students enrolled 
in the PBL curriculum during the academic year under 
study. The design allowed for a snapshot analysis of SDL 
and SRL characteristics within a de�ned population, 
focusing on their interplay across diverse academic 
performance levels. The sample size calculation was based 
on statistical power analysis to ensure reliable detection of 
moderate effect sizes. Using Cohen's guidelines for effect 
size determination (d=0.5), a signi�cance level (α) of 0.05, 
and a desired statistical power of 0.80, the minimum 
required sample size was estimated to be 64 participants 
per group. For three groups (high, average, and low 
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SDL items focused on goal-setting, time management, and 
self-assessment, while SRL items addressed motivation, 
cognitive strategies, and behavioural regulation. The 
sur vey was grounded in established theoretical 
frameworks, including Zimmerman's self-regulated 
learning model and Knowles' principles of self-directed 
learning, ensuring alignment with established constructs. 
To validate the constructs of SDL and SRL, medical 
education specialists conducted expert reviews to ensure 
the survey items were clear, contextually relevant, and 
aligned with theoretical frameworks. Pilot testing with a 
representative sample of the target population further 
validated reliability, achieving Cronbach's alpha values 
exceeding 0.7 for all constructs, which indicates good 
internal consistency. While exploratory factor analysis 
(EFA) was not performed to con�rm the statistical 
distinction between SDL and SRL constructs, the 
conceptual alignment and expert validation provide 
con�dence in the survey's ability to measure these 
domains. Future studies could employ EFA to statistically 
con�rm the theoretical distinction between SDL and SRL, 
further strengthening the survey's construct validity. 
Composite scores for SDL and SRL were calculated to 
re�ect an aggregate measure of students' engagement 
and skills in these domains. Each SDL component (goal-
setting, time management, and self-assessment) and SRL 
variable (motivation, cognitive strategies, and behavioural 
regulation) was assessed using multiple survey items rated 
on a 5-point Likert scale ranging from "Strongly Disagree" (1) 
to "Strongly Agree" (5). Each item contributed equally to its 
respective component score. The goal-setting component 
included several items, and the responses for these items 
were summed and then averaged to calculate the 
composite score for goal-setting. All items within a 
component were weighted equally, ensuring a proportional 
representation of all aspects of that component in the 
composite score. Differential weighting was not applied as 
no evidence suggested variable importance among items. 
An overall SDL score was calculated by averaging the 
composite scores of its three components: goal-setting, 
time management, and self-assessment. Similarly, an 
overall SRL score was calculated by averaging the 
composite scores of its variables: motivation, cognitive 
strategies, and behavioural regulation. High scores in 
individual components or overall scores indicated more 
substantial pro�ciency and engagement in the respective 
SDL or SRL skill  areas. These scores provided a 
quantitative basis for analysing the relationships between 
SDL and SRL and comparing outcomes across different 
a c a d e m i c  p e r fo r m a n c e  l eve l s .  T h e  s u r vey  wa s 
administered at the end of the academic term to ensure 
students' complete exposure to PBL activities. The 
inclusion criteria were: (1) students actively participate in a 
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PBL course within the academic year of the study, and (2) 
students with complete attendance for the sessions under 
investigation. The exclusion criteria included (1) students 
who had missed more than two PBL sessions, as their 
engagement levels might not accurately re�ect SDL 
practices, and (2) students who were not participating in 
PBL as part of their curriculum. This careful selection 
ensured the data's consistency and relevance, enhancing 
the �ndings' reliability. The data were collected through a 
structured survey administered at the end of the academic 
term. The survey was planned to assess SDL skills (goal-
setting, time management, self-assessment) and SRL 
outcomes (motivation, cognitive strategies, and 
behavioural regulation). For apprehension SDL skills, 
students responded to items related to their engagement 
in goal-setting, time management, and self-assessment 
during PBL sessions. The survey assessed intrinsic 
motivation, self-e�cacy, cognitive strategies, and 
behavioural regulation for SRL. Answers were collected on 
a '5-point Likert scale', ranging from "Strongly Disagree" (1) 
to "Strongly Agree" (5), allowing for a quantitative measure 
of both SDL and SRL skills. Data were analysed using SPSS 
version 25.0. The data were analysed using SPSS version 
25.0. To appropriately handle the ordinal nature of Likert-
scale responses, ordinal logistic regression was applied to 
a ss e ss  t h e  r e l a t i o n s h i p  b e t we e n  S D L  a n d  S R L 
components. This method is particularly suited for Likert-
scale data as it accounts for the ordinal structure while 
providing insights into the probability of speci�c response 
categories. Additionally, Bivariate Pearson Correlation and 
One-Way ANOVA were employed to explore relationships 
and group differences where appropriate. Results were 
interpreted using p-values and effect sizes to ensure 
practical and statistical signi�cance. The analysis began 
with the Chi-Square Goodness-of-Fit test, which assessed 
whether the observed SDL and SRL skill responses 
signi�cantly deviated from the expected distribution. This 
test was particularly suitable for categorical and ordinal 
data, responses collected on a Likert scale, to determine 
whether certain SDL or SRL skills were more prevalent 
among participants. Then, to examine relationships 
between SDL and SRL skills, a Bivariate Pearson 
Correlation was conducted. Alongside the correlation 
coe�cients (r) and their associated p-values, effect sizes 
were calculated to determine the practical signi�cance of 
the observed relationships. Effect sizes were interpreted 
based on Cohen's benchmarks (r=0.1: small, r=0.3: medium,  
r=0.5:  large).This analysis identi�ed signi�cant 
associations between SDL practices and SRL outcomes, 
with statistically signi�cant correlations at p-values below 
0.05.  a signi�cant correlation between goal-setting and 
intrinsic motivation would suggest that students who set 
clear goals also experience higher motivation in their PBL 
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work. Finally, a One-Way Analysis of Variance (ANOVA) was 
used to explore differences in SRL scores across academic 
performance groups (High, Average, Low). Alongside p-
values, partial eta squared (n2) was calculated as an effect 
size measure for ANOVA, with thresholds of 0.01 (small), 
0.06 (medium), and 0.14 (large). This test compared mean 
scores of SRL skills among the three groups, with 
signi�cant differences highlighted by p-values below 0.05. 
Post hoc analyses were performed where signi�cant 
differences were found to determine which speci�c 
performance groups differed. Still, there was no signi�cant 
association of ANOVA, so no post hoc was performed.

Frequency distribution of SDL and SRL skills, goal-setting 

and intrinsic motivation showed signi�cant engagement 

among students (p = 0.001), indicating strong adoption in 

PBL sett ings.  Time management received high 

disagreement (p = 0.001), suggesting it was challenging for 

students. Self-assessment showed mixed engagement (p = 

0.023), indicating room for improvement. Non-signi�cant 

results in learning strategy selection and behavioural 

regulation suggest variability in these areas, with 

inconsistent adoption.

R E S U L T S

Table 1:Frequency Distribution of SDL and SRL Skills

Variables
Strongly 

Disagree (1)
Disagree

 (2)
Neutral 

(3)
Agree

 (4)
Goal-

Setting

Strongly 
Agree (5)

p-
value

0.001- - - 76 174

Time 
Management 0.00141 209 - - -

Self-
Assessment

0.023- - 107 - 143

Learning 
Strategy

 Selection
0.37- - - 132 118

Motivation
 (Intrinsic) 0.00172 - - - 178

Motivation 
(Extrinsic)

0.613- - 121 129 -

Self-E�cacy 0.001- - - 160 90

Cognitive 
Strategies 0.05110 - - - 140

Behavioural 
Regulation 0.7- - 122 - 128

Table 2 showed that engagement in PBL sessions, 

discussions, and collaboration with peers were highly rated 

(p = 0.001), indicating active student involvement in these 

core PBL activities. Application of critical thinking showed 

a non-signi�cant result (p = 0.3), re�ecting varied 

engagement. Seeking clari�cation was signi�cantly 

engaged (p = 0.004), highlighting students' tendency to 

seek understanding.

Table 2:Engagement in PBL Sessions

PBL 
Component

Strongly 
Disagree (1)

Disagree
 (2)

Neutral 
(3)

Agree
 (4)

Participation
 in Discussions

Strongly 
Agree (5)

p-
value

0.001- - - 103 147

Collaboration 
with Peers

0.00166 - - - 184

Application 
of Critical 
Thinking

0.3- - 133 117 -

Seeking 
Clari�cation

0.004- - - 148 102

Table 3 showed a weak but signi�cant positive correlation 

between time management and cognitive strategies 

(r=0.134,p=0.03, small effect size). No signi�cant 

correlations were observed for goal-setting, motivation, or 

self-e�cacy (r <0.1, negligible effect sizes).

Table 3:Correlation between SDL and SRL Skills

SRL 
Variables

SDL Variable 
Goal-Setting

Self-
Assessment

Learning 
Strategy

Motivation

Time 
Management

r = 0.02, 
p = 10.73

r = 0.052, 
 p = 0.41

r  = 0.075, 
 p = 0.23

r  = -0.086,
p = 0.173

Self-E�cacy
r = 0.025, 
p = 0.69

r = -0.050,  
p = 0.42

r  = -0.025, 
p = 0.69

r = -0.37,
p = 0.55

Cognitive 
Strategies

r = 0.065, 
p = 0.30

r =  0.134,
  p = 0.03

r  = 0.114,
 p = 0.07

r  = 0.037, 
p = 0.55

Behavioural 
Regulation

r = 0.058, 
p = 0.36-

r = -0.069, 
p = 0.27

r = -0.060, 
p = 0.34

r = -0.028,
 p = 0.664

In table 4 differences in self-regulated learning by 

academic performance: No signi�cant differences in SRL 

scores were observed across academic performance 

groups (p>0.05), but the effect size (η 2 =0.03) suggests a 

small practical difference in behavioral regulation.”

Table 4:Difference in Self-Regulated Learning by Academic 
Performance

Academic 
Performance 

Group

Motivation
 (Mean)

Cognitive 
Strategies

 (Mean)

Behavioral 
Regulation

 (Mean)
High 

Performers

Self-
E�cacy
 (Mean)

N
p-

value

3.75 4.36 4.65 3.88 96 0.635

Average 
Performers

4.01 4.29 4.53 4.01 73 0.234

Low 
Performers

3.81 4.42 4.57 3.96 81 0.314

Total – 250 -

D I S C U S S I O N
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The �ndings from this study reveal the relationship 
between SDL and SRL skills, with speci�c SDL components 
of time management showing weak yet signi�cant 
correlations with speci�c SRL outcomes. This supports 
previous research that underscores time management as a 
vital skill in enhancing learning e�ciency and promoting 
self-regulation [14]. Although SDL and SRL were 
conceptually aligned, the modest strength of correlations 
indicates that SDL skills alone may not fully account for SRL 
outcomes, suggesting that other factors, personal 
motivation and external in�uences, could play a role in 
shaping SRL within PBL contexts [15, 16]. Several 
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reliance on self-reported data could have introduced 
response biases, particularly for variables that require 
introspective assessments and behavioural regulation. 
Analytical limitations, including using longitudinal study 
design correlations for these variables, may have also 
constrained the ability to detect subtle relationships. 
Future research should consider employing longitudinal 
designs, re�ning measurement tools, and incorporating 
complementary data sources, such as tutor observations 
or peer evaluations, to capture the complexity of these 
constructs better. This study's weak correlations and 
insigni�cant results may partly be attributed to 
methodological limitations. One potential issue is the 
survey design, which relied on self-reported responses. 
While validated instruments were used, self-report surveys 
are prone to biases such as social desirability and recall 
errors, which may have affected the accuracy of responses 
for constructs like time management and behavioural 
regulation. Another limitation could be the limited scope of 
the survey items in capturing the full complexity of SDL and 
SRL behaviours within the PBL context. For example, 
learning strategy selection may require more nuanced or 
context-speci�c items to ful ly  re�ect students' 
experiences and practices in a collaborative environment. 
From an analytical perspective, using longitudinal study 
design methods, Pearson Correlation and ANOVA may have 
restricted the ability to detect dynamic or complex 
relationships between SDL and SRL components. 
Advanced statistical techniques, such as structural 
equation modelling (SEM), could better capture the 
interplay between these constructs, while longitudinal 
d e s i g n s  co u l d  reve a l  c a u s a l  re l at i o n s h i p s  ove r 
time.Addressing these methodological challenges in 
future research could enhance the robustness and validity 
of �ndings, providing deeper insights into the dynamics of 
SDL and SRL in PBL settings. This environment allows for 
cultivating curiosity and persistence, crucial for 
maintaining SRL behaviours over time. Self-e�cacy, 
another key component of SRL, was also positively 
perceived among participants, aligning with the notion that 
c o n � d e n c e  i n  o n e 's  a b i l i t y  e n h a n c e s  l e a r n i n g 
effectiveness. Despite high levels of engagement in 
collaborative activities during PBL sessions, students 
reported weaker time management skills. This apparent 
contradiction can be interpreted using established 
theoretical frameworks. According to Zimmerman's self-
regulated learning model, collaboration in PBL fosters 
external regulation through peer feedback and shared 
goals, which can overshadow individual time management 
responsibilities. Similarly, Knowles' principles of self-
directed learning suggest that while PBL encourages 
autonomy, its collaborative structure may lead to a 

moderating or mediating factors may in�uence the weak 
correlations observed between SDL and SRL components. 
Intrinsic motivation, for instance, could serve as a 
mediator, enhancing the impact of SDL practices like goal-
setting and self-assessment on SRL outcomes, cognitive 
strategies and behavioural regulation. Students with 
higher intrinsic motivation may be more likely to effectively 
translate SDL efforts into self-regulated learning 
behaviours, suggesting that motivation could amplify this 
relationship. External support from peers, tutors, and the 
structured PBL environment could also act as a moderator, 
either strengthening or dampening the connection 
between SDL and SRL. Students receiving consistent 
feedback and encouragement in collaborative settings 
may exhibit better integration of SDL practices into SRL 
outcomes. Conversely, such support's absence might limit 
SDL practices'  effectiveness, leading to weaker 
correlations. These �ndings highlight the complexity of the 
SDL-SRL relationship and suggest that the interplay of 
personal and external factors may signi�cantly shape 
these dynamics. Future studies could explore these 
moderating and mediating factors in greater depth, using 
advanced statistical techniques like mediation or 
moderation analysis to better understand their roles in 
shaping SDL and SRL relationships. The signi�cance of 
intrinsic motivation and self-e�cacy among students 
engaged in PBL highlights the role of internal drivers in self-
regulation. Intrinsic motivation, as indicated by high 
engagement levels, aligns with prior studies showing that 
intrinsically motivated students tend to exhibit stronger 
SRL behaviours [17, 18]. The �ndings support that PBL 
naturally fosters intrinsic motivation by providing a 
collaborative, real-world context that engages students 
beyond grades or external rewards. While several SDL and 
SRL components showed signi�cant correlations, some 
variables, such as learning strategy selection and 
behavioural regulation, did not yield statistically signi�cant 
results. This lack of signi�cance may be attributed to 
several factors. One potential explanation is the inherent 
variability in how students interpret and engage with these 
constructs. Behavioural regulation, for instance, may 
depend heavily on external factors like tutor guidance or 
group dynamics, which were not explicitly controlled or 
measured in this study. Similarly, learning strategy 
selection might be less apparent in a PBL setting, where 
collaborative and problem-solving tasks take precedence 
over individually selected strategies. Measurement 
limitations may also have contributed to these �ndings. 
The survey items for learning strategy selection and 
behavioural regulation, while adapted from validated 
instruments, may not have fully captured the nuances of 
these constructs in a PBL context. Additionally, the 

Nisa WU et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2501

Problem-Based Learning



diffusion of personal responsibility for managing time 
effectively. This imbalance could re�ect the challenge of 
b a l a n c i n g  s h a r e d  g r o u p  t a s k s  w i t h  i n d i v i d u a l 
responsibilities within a structured PBL environment. 
Students may prioritise immediate group-based demands, 
such as collaboration and discussion, over self-regulation 
activities like time management. These �ndings highlight a 
potential area for intervention, such as incorporating 
explicit time management training into PBL sessions to 
complement the collaborative focus. Future research 
could further explore this dynamic to better integrate 
individual and group regulatory processes in PBL settings. 
Prior studies have linked self-e�cacy to academic 
resilience, suggesting that students who believe in their 
capabilities are likelier to persist through challenges and 
employ effective cognitive strategies [19, 20]. In this study, 
the high levels of self-e�cacy observed underscore the 
role of PBL in building student con�dence, as it encourages 
active problem-solving and provides immediate feedback 
through peer and tutor interactions. No signi�cant 
differences in SRL skills across academic performance 
levels provide comprehension into the consistency of SRL 
behaviours among 'high, average, and low performers in 
PBL settings'. This �nding suggests that PBL may serve as 
an aligning environment where all students, regardless of 
prior performance, have the opportunity to develop SRL 
skills. The lack of signi�cant differences may also be 
attributed to the relative homogeneity of SRL development 
across academic performance groups. All students were 
exposed to the same PBL curriculum, which likely provided 
a consistent framework for fostering SRL skills, reducing 
observable group-level variations. Additionally, while the 
longitudinal design captured changes over time, the six-
month duration might not have been su�cient to reveal 
more pronounced differences. Small effect sizes (η2=0.03) 
indicated that minor variations in behavioural regulation 
exist but did not reach statistical signi�cance due to the 
subtle nature of these changes. Future studies with longer 
durations or larger group-speci�c sample sizes could 
better uncover these differences. Studies have shown that 
PBL can reduce performance differences by providing 
structured yet �exible opportunities for students to 
engage in SDL and SRL practices ' . This study highlighted 
the potential of PBL as an outline for integrating SDL and 
SRL. PBL fosters vital SRL skills for academic and 
professional success by providing an environment that 
inspires goal-setting, active learning, and collaboration. It 
suggests that SDL contributes to SRL, and there was scope 
for educational strategies that directly support students in 
managing time and self-assessing effectively. These 
insights may help future curriculum development in 
medical education, highlighting SDL and SRL necessary for 

developing independent,  competent healthcare 
practitioners. A key limitation of this study is its reliance on 
self-reported data to measure SDL and SRL. While 
validated instruments were used, self-reported responses 
are inherently subjective and may be in�uenced by social 
desirability bias. Incorporating multiple data sources is 
recommended to strengthen the validity of results in future 
research. Peer evaluations could provide an external 
perspective on students' collaborative behaviours and self-
regulation in group settings, complementing self-reported 
data. Similarly, tutor feedback would offer valuable insights 
into students' engagement, time management, and goal-
setting behaviours observed during PBL sessions. 
Academic performance metrics, grades, task completion 
rates, or attendance could serve as objective indicators of 
SDL and SRL outcomes. These additional data sources 
would allow for triangulation, reducing bias and enhancing 
the robustness of �ndings. Implementing such approaches 
in future studies could offer a more comprehensive 
understanding of SDL and SRL dynamics within PBL 
contexts. To address this limitation, future studies could 
incorporate complementary data collection methods. 
Observational assessments during PBL sessions can 
provide direct insights into students' behaviours related to 
goal-setting, time management, and collaboration. 
Additionally, performance-based metrics, such as 
academic grades or task completion e�ciency, could be 
objective measures of  SDL and SRL outcomes. 
Furthermore, peer and tutor feedback could offer a third 
perspective, strengthening the validity of the �ndings 
through data triangulation.  Implementing these 
approaches in future research will reduce reliance on self-
reported measures and enhance the robustness of 
conclusions drawn.

C O N C L U S I O N S

This study highlighted the association of SDL and SRL 
within problem-based learning PBL environments. While 
SDL skills, goal-setting and time management correlate 
modestly with SRL outcomes, motivation and cognitive 
strategies, these skills alone were insu�cient predictors 
of self-regulation. High engagement in PBL activities, 
discussions, and peer collaboration develops intrinsic 
motivation and self-e�cacy, supporting SRL across varied 
academic performance levels. PBL thus emerges as a 
promising approach for developing autonomous and self-
regulated learners necessary for the medical profession.
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Original Article

Liver cirrhosis is a chronic and progressive disease of the 
liver in which healthy liver cells are replaced by �brotic 
tissue and is therefore a non-reversible disease [1]. This 
disease has become a global threat to human life and 
affects mortality and socio-economic costs in the delivery 
of health care services. Early diagnosis of liver cirrhosis is 
important since it enables the practitioner to take actions 
that will help to control the development of complications 
like portal hypertension, ascites, and hepatocellular 
carcinoma [2-4]. Traditionally, liver biopsy has been 
considered as the reference method in the diagnosis and 
staging of  l iver  cirrhosis.  However,  because of 
invasiveness, it has certain risks and limitations, and 
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therefore, there has been a transition to non-invasive 
imaging [5, 6]. The new techniques in imaging, especially 
the MRI and CT have shown promises in offering structural 
and functional information from anatomical perspective, 
but without the necessity of invasive procedures [7-9]. As 
these imaging modalities seem very promising, there is still 
a lack of published data comparing the e�cacy of these 
imaging techniques in diagnosing liver cirrhosis without 
biopsy. Several studies have pointed out that MRI and CT 
are useful in detecting various diseases. Still, insu�cient 
evidence shows which modality is more accurate, and no 
signi�cant difference is observed between modalities [10, 
11]. It is critical to have accurate and timely diagnosis of 
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Liver cirrhosis is a chronic, non-reversible disease which results from �brosis of the healthy 

liver tissue and compromise of its functioning. Adequate diagnostic procedures that do not 

involve invasive procedures are necessary for early diagnosis of cirrhosis to minimize the risk of 

complications. Even though liver biopsy is considered the gold standard, this procedure is 

invasive and thus, non-invasive imaging studies, including Megnatic Resonance Imaging and 

Computed Tomography scan must be further emphasized. Objective: To determine the 

diagnostic accuracy of combination imaging techniques MRI and CT scan in the non-invasive 

assessment of liver cirrhosis taking histopathology as gold standard. Methods: This cross-

sectional study was conducted at the department of Gastroenterology, Hayatabad Medical 

Complex, Peshawar, during the period 1st July 2023 till 30th June 2024. Male and female 

patients aging 18 to 80 years with suspected liver cirrhosis on ultrasound were enrolled. MRI and 

CT scan of the liver were carried out and the �ndings were compared with histopathology to 

draw the diagnostic accuracy. Results: The study comprised of 75 (58.6%) male and 53 (41.4%) 

female. The mean age was 55.4 ± 7.2 years. Liver morphology in patients with cirrhosis had 

sensitivity of 96.8% and speci�city of 100%, with the PPV of 100% and NPV of 33.3%. For 

vascular features the sensitivity was 88.9% and a speci�city of 30.0% respectively, with the PPV 

of 93.7% and an NPV of 18.7%. As an imaging �nding, ascites had a sensitivity of 46.0% and a 

speci�city of 59.6%, with a PPV of 62.5% and an NPV of 43.0%. Conclusion: Combining non-

invasive imaging modalities like MRI and CT scan enhances the diagnostic accuracy in detecting 

liver cirrhosis and the degree of �brosis. 
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liver cirrhosis through non-invasive techniques as it is a 
major burden to healthcare systems in the world, [12]. This 
research will therefore seek to establish the speci�city and 
sensitivity of MRI and CT in the diagnosis of liver cirrhosis 
using histopathology as the gold standard. 
This study aimed to address the gaps found in the local 
literature arising from scarcity of studied on this topic and 
inconsistencies in studies carried out on western 
population. 
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M E T H O D S

T h i s  c r o ss - s e c t i o n a l  s t u d y  w a s  c a r r i e d  o u t  a t 
Gastroenterology Unit of Hayatabad Medical Complex 

st thduring the period 1  July 2023 till 30  June 2024. Ethical 
approval for the study was obtained from the Research 
Review Board of Hayatabad Medical Complex (Approval No: 
1529). Consent to participate in the study was sought 
before they were recruited to the study. Male and female 
patients in the age range 18 to 80 years with clinical 
suspicion of liver cirrhosis (patients having jaundice, 
ascites or variceal bleed) and laboratory �ndings (platelet 
count <150,00cells/mm3, albumin <3.5gm/dl or INR >1.2) 
and ultrasound features of liver cirrhosis (coarse shrunken 
liver with irregular margins) were included. Patients with 
h e p at i c  e n ce p h a l o p at hy,  a c t i ve  u p p e r  o r  l owe r 
gastrointestinal  bleed,  severe cardiopulmonar y 
compromised patients, patients with platelets count less 
than 50,000 cells/mm3, patients unable to undergo liver 
biopsy or MRI or CT scan were excluded. Total sample size 
was 128 which was calculated taking the anticipated 
prevalence of liver cirrhosis as 26.0% with 7.6% margin of 
error and 95% con�dence level. Patients were enrolled 
using non-probability consecutive sampling technique. 
Relevant clinic data were recorded including patient 
characteristics and medical history. Tests like liver 
function tests, blood tests for pertinent viral serological 
markers. All enrolled patients underwent both MRI and CT 
scanning with hepatobiliary protocol. Contrast-enhanced 
sequences for each modality (CT and MRI) were utilized in 
evaluating the liver parenchyma. The imaging results were 
examined by quali�ed radiologists who were blinded to 
clinical information. The severity of liver cirrhosis was 
classi�ed based on recognized criteria, namely using the 
Child-Pugh classi�cation. Imaging �ndings were compared 
with liver biopsy �ndings which was considered as gold 
standard. Image guided liver biopsy was performed by 
consultant interventional radiologist and sent to hospital 
laboratory for assessment of �brosis by consultant 
histopathologist blinded to clinical data. Imaging �ndings 
for liver cirrhosis were compared with biopsy �ndings to 
draw the diagnostic accuracy. The e�cacy of these 
approaches was evaluated in terms of their capacity to 
provide quantitative assessments of liver stiffness and 

�brosis. Diagnostic accuracy was recorded as sensitivity, 
speci�city, positive predictive value, and negative 
predictive value. Descriptive statistics were used to 
present demographic and clinical data. Continuous data 
were presented as means and standard deviation while 
categorical data were presented as frequency and 
percentages. 2x2 table was used to draw the diagnostic 
accuracy of combined CT and MRI recorded as sensitivity, 
speci�city, positive predictive value and negative 
predictive value. p-value≤0.05 was considered statistically 
signi�cant. Data were analyzed using SPSS (version 25). 
The participants were also explained about the study and 
the procedures that will be followed, the risks that may be 
encountered and the participant's right to withdraw from 
the study at any time without any reason being given. All 
data collected were kept con�dential and used solely for 
research purposes.

The study included 128 patients, with demographic 

characteristics indicating that 58.6% were male and 41.4% 

were female, with a mean age of 55.4 ± 7.2 years. The age 

distribution showed that the largest group (35.16%) was 

aged 50-59 years, followed by those aged 60-69 years 

(29.67%) (Table 1).

R E S U L T S

Table 1: Frequency and Percentages of Patients According to 
Demographic Parameters, (n = 128)

Gender

Demographic Characteristic N (%)

Male

Female

75 (58.6%)

53 (41.4%)

55.4 ± 7.2Age (years) Mean ± SD

25 (19.53%)40-49 Years

45 (35.16%)50-59 Years

38 (29.67%)60-69 Years

20 (15.64%)70 and above

In terms of clinical signs, 71.9% of patients exhibited 

symptoms suggestive of cirrhosis, including jaundice, 

ascites, variceal bleed, and spider nevi. Serological 

markers for both HBV and HCV were positive in 81.3% of 

patients (Table 2).

Table 2: Frequency and Percentages of Patients According to 
Presenting Features (Clinical, Laboratory and Ultrasound 
Parameters)

Presenting Characteristics N (%)

92 (71.9%)
Symptoms Related to Cirrhosis (Like Jaundice,

 Ascites, Variceal Bleed, Spider Nevi)

116 (90.6%)
Deranged Liver function Tests (Albumin 

<3.5gm/dl and INR>1.2)

104 (81.3%)Serological Markers (HBV and HCV Markers)

43 (33.6%)
Ultrasound Findings (Coarse Shrunken Liver with

 Irregular Margins)

Out of all patients, MRI imaging revealed that 93.8% of the 

patients in terms of liver morphology, shrunken liver, 
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Table 5: 2x2 Table for Diagnostic Accuracy According to Various 
Features (CT + MRI)

coarse parenchyma and irregular margins. Also, changes in 

the vascular architecture were noted in 82.0% cases as 

shown in table 3.
Table 3: Imaging Findings – Magnetic Resonance Imaging (MRI)

MRI Findings N (%)

120 (93.8%)
Liver Morphology (Shrunken Liver, Coarse 

Parenchyma, Irregular Margins)

105 (82.0%)
Vascular Architecture (Portal Vein Diameter >15mm,
Collaterals Formation, Cavernous Transformation)

32 (25.0%)Ascites

The examination of CT scans revealed the same with MRI in 

terms of liver morphology changes with 95.3% of the 

patients, vascular abnormities in 80.5% of the patients, 

whereas the presence of ascites was noted in 27.3% as 

reported in table 4.

Table 4: Imaging Findings - Computerized Tomography (CT) Scan

CT �ndings N (%)

122 (95.3%)
Liver, Morphology (Shrunken Liver, Coarse 

Parenchyma,Irregular Margins)

103 (80.5%)
Vascular Architecture (Portal Vein Diameter >15mm, 
Collaterals Formation, Cavernous Transformation)

35 (27.3%)Ascites

Table 5 summarizes the diagnostic accuracy of various 

imaging features (CT + MRI) in relation to liver biopsy. Liver 

morphology had a sensitivity of 96.8% and speci�city of 

100%, with a PPV of 100% and an NPV of 33.3%. For vascular 

features, sensitivity was 88.9%, speci�city was 30.0%, 

with a PPV of 93.7% and an NPV of 18.7%. Ascites 

demonstrated a sensitivity of 46.0% and speci�city of 

59.6%, with a PPV of 62.5% and an NPV of 43.0%.

Imaging �ndings
 (CT + MRI)

Imaging �ndings (CT + MRI) Diagnostic 
AccuracyYes No Total

Liver Morphology 
Consistent with

 Cirrhosis

122 (99.1%) 03 (18.8%) 128 (100.0%)

04 (66.7%)

126 (98.4%)

Sensitivity 
= 96.8%

Speci�city 
= 100.0%

PPV = 100%, 
NPV = 33.3%

02 (33.3%) 06 (100.0%)

02 (1.6%) 128 (100.0%)

Vascular Features 
Consistent with

 Cirrhosis

105 (93.7%) 07 (6.3%) 112 (100.0%)

13 (81.2%)

118 (92.1%)

Sensitivity 
= 88.9%

Speci�city
 = 30.0%PPV 
= 93.7%, NPV

 = 18.7%

03 (18.8%) 16 (100.0%)

10 (7.9%) 128 (100.0%)

Ascites

35 (62.5%) 21 (37.5%) 56 (100.0%)

41 (56.9%)

76 (59.3%)

Sensitivity
 = 46.0%

Speci�city 
= 59.6%

PPV = 62.5%,
 NPV = 43.0%

31 (43.1%) 72 (100.0%)

52(40.7%) 128 (100.0%)

years, which is in concordance with Basha et al., who noted 
that patients with cirrhosis was more frequent in male 
patients (n = 134, 55.8%). The mean age of participants in 
the later study was 61.5 years which was slightly higher 
compared to our study [13]. The variation in mean age may 
be because of overall difference in life expectancy of 
patients belonging to different ethnicities. Majority of our 
patients were in sixth decade of life. Basha et al didn't 
report age related sub-group analysis hence comparison 
cannot be drawn in this regard. In a retrospective analysis 
of 300 patients by Wang G et al, the mean age of patients 
was 43.46 years which was considerably lower than our 
cohort of patients. [14]. The difference may be due to 
selection of patients with hepatocellular carcinoma on 
background of liver cirrhosis as compared to our patients 
where patients with cirrhosis and cirrhosis related 
complications were included. Thought the overall 
proportion of male patients were slightly higher in study by 
Wang G and colleagues, the higher prevalence of cirrhosis 
in male patients compared to female was like our �ndings 
[14]. In this study, the sensitivity, speci�city, positive 
predictive value and negative predictive value of CT scan 
and MRI for the detection of cirrhosis, in relation to liver 
biopsy were 96.8%, 100%, 100% and 33.3% respectively for 
morphological presentation of cirrhosis, 88.9%, 30.0%, 
PPV, 93.7%, 18.7% respectively for cirrhosis related 
vascular changes and 46.0%, 59.6%, 62.5% and 43.0% for 
portal hypertension leading to ascites on the background 
of chronic liver disease. Imaging results showed that MRI 
and CT scans were highly sensitive in showing features of 
cirrhosis and MRI identi�ed liver changes in 93.8% of 
patients and CT in 95.3%. Kim et al, concluded that MRI was 
superior to ultrasound in radiological assessment of 
cirrhosis and complications of cirrhosis. The diagnostic 
accuracy for various �ndings could be increased by 
combining the two modalities. Moreover, accuracy of MRI 
was further enhanced using contrast techniques, at the 
cost of expenses [15]. Basha and colleagues showed that, 
taking histopathology as gold standard, the sensitivity, 
speci�city and overall accuracy for MRI and CT scan alone 
were 85.3%, 86.3%, 83.6% and 67.6%, 54.1% and 91.3% 
respectively. Combining the two modalities, the values 
obtained were 91.2%, 90.7% and 92.1% which were better 
than either technique alone similar to our observations 
[13]. Higaki et al, segregated patients based on Child Pugh 
Score and assessed morphological changes using 
radiological techniques. MRI was found more sensitive for 
soft tissue changes including nodular changes in liver 
parenchyma, focal lesion and vascular alternations and 
thrombosis compared to CT or ultrasound, however, 
additional measures were required for better visualization 
of vascular changes like contrast enhancement.The 

D I S C U S S I O N

The results of the study provide an insight about diagnostic 
performance of various imaging features in relation to 
histopathology. On the demographic level, majority of 
patients were male (n = 75, 58.6%) with mean age of 55.4 
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accuracy for complications such as ascites was like CT 
scan [16]. Wang and colleagues retrospectively analyzed 
CT and MRI based vascular models for assessment of 
cirrhosis related hepatic vascular changes. It was 
concluded that venous pressure gradients are better 
evaluated using CT and MRI with both modalities carrying 
similar diagnostic accuracy [17]. Among the morphological 
changes in liver parenchyma in cirrhosis, regenerative 
nodules are the hallmark of persistent �brosis. It is 
important to establish the benign and malignant nature of 
nodules radiologically. Triphasic techniques differentiate 
the two with better accuracy. The reported sensitivity of 
triphasic CT in the regard is 50% to 96% and speci�city of 
75% to 96%. Diagnostic accuracy was shown to decrease 
as nodule size decreases below 2 cm. No such discrepancy 
was reported with MRI [18]. Accuracy of CT is also 
compromised with fat containing lesions exhibiting mass 
like appearance yielding diagnostic dilemma [19]. Such 
effect is not observed with protein deposition while 
cirrhosis resulting from �brosis of liver is governed by 
proteins deposition [20].

C O N C L U S I O N S

Imaging studies, particularly the MRI and CT scans have 
been identi�ed to play a crucial role in diagnosis of liver 
cirrhosis in the present study. Liver morphology in patients 
with cirrhosis had sensitivity of 96.8% and speci�city of 
100%, with the PPV of 100% and NPV of 33.3%. For vascular 
features the sensitivity was 88.9% and a speci�city of 
30.0% respectively, with the PPV of 93.7% and an NPV of 
18.7%. As an imaging �nding, ascites had a sensitivity of 
46.0% and a speci�city of 59.6%, with a PPV of 62.5% and 
an NPV of 43.0%. Although ascites may be a complication 
of liver cirrhosis, it cannot be used as a single marker for 
diagnosing liver cirrhosis. 
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Original Article

The primary prevention with Human Papillomavirus (HPV) 
vaccination, cervical cancer is still one of the leading 
causes of death from any type in women worldwide and 
imposes an enormous global public health burden most 
notably for those living in low- or middle-income countries 
[1]. In fact, the incidence and mortality rates due to cervical 
cancer are grossly higher in Low- and Middle-Income 
Countries (LMICs). Because of poor access to cost-
effective preventive measures viz. screening services 
supplemented with effective treatment options [2]. 
Cervical cancer is the second most frequent type in this 
region that has been affecting 5,008 women con�rmed 
annually with cervical cancer and causing 3,197 deaths 
each year as per reported data. The high prevalence of 

1* 1 1 1 1 1Sania Ratyal , Shazia Saeed , Nasreen Hameed , Sara Akram , Maryam Sabir Khan  and Ayesha Fatima

¹Department of Gynecology and Obstetrics, Divisional Headquarter Teaching Hospital, Mirpur, Pakistan

cervical cancer in Pakistan leads to a large burden, thus 
necessitating improved prevention and early detection 
strategies [3, 4]. Cervical cancer represents as a major 
public health issue in India, with 134420 cases per annum 
and responsible for 72825 deaths [5]. The World Health 
Organization WHO recognizes the urgent requirement of 
simple inexpensive methods for screening and these can 
be utilized in resource-poor countries to decrease cervical 
cancer burden globally [6]. There are several methods and 
one of them is Visual Inspection with Acetic Acid (VIA) 
which has been recognized as a cost-effective method in 
low-resources settings [7-9]. This exam consists in the 
application of acetic acid onto the cervix, temporarily 
highlighting regions which a priori seem to indicate 
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Despite the availability of primary prevention through Human Papillomavirus (HPV) vaccination, 

cervical cancer remains one of the leading causes of cancer-related deaths among women 

worldwide. And imposes an enormous global public health burden most notably for those living 

in low- or middle-income countries. Objective: To determine the diagnostic accuracy of VIA in 

diagnosing cervical cancer as compared to conventional methods. Methods: This retrospective 

study analyzed a cohort of women who underwent VIA screening for cervical cancer at 

Divisional Headquarters Teaching Hospital. The sample included 1,200 women aged 25-65 who 

had not been screened for cervical cancer in the previous three years. VIA screening followed 

WHO-recommended procedures, with presumptive diagnoses made through naked eye 

examination based on WHO guidelines for low-resource settings. Data was entered and 

analyzed by SPSS 25.0. Results: Among 1,200 women screened for cervical abnormalities using 

VIA, 280 tested positive (23.3%). The highest VIA-positive rates were in the 45-54 age group (112 

positives), followed by the 35-44 group (70 positives). The diagnostic accuracy of VIA for cervical 

abnormalities shows high sensitivity (89.34%) and speci�city (96.23%). VIA's positive predictive 

value was 85.83%, while the negative predictive value was 97.25%, indicating reliable detection 

of true positives and negatives. Conclusions: VIA was an accurate, affordable screening tool 

with a high level of sensitivity and speci�city in detecting cervical precancerous lesions, 

particularly for low-resource settings. These results highlight the effectiveness of VIA 

screening across age groups, with higher detection rates in women over 35.



abnormal areas suggestive for precancerous or cancerous 
alterations what can actually be visually accessed [10, 11]. 
The VIA testing involves the application of 3–5% acetic acid 
to the cervix, which makes premalignant or malignant 
lesions appear white � these can be seen with a doctor's 
naked eye [12]. VIA is referred as a primary screen for 
cervical cancer by the WHO in LMIC and plays an important 
role to be used with "screen-and-treat" that encourages 
same day treatment after positive VIA screening, thereby 
increasing likelihood patient are not lost on follow-up [13]. 
These assays are especially useful when recognized 
advanced screening technologies like the Pap smears or 
HPV DNA testing might not be possible due to �nancial and 
logistical issues [14]. Literature have shown that VIA is a 
cost-effective and very sensitive screening method for 
cervical lesions to be used as the basis of large-scale 
monitoring programs in low-resource settings [15]. The 
challenges facing the proper implementation of this 
successfully working VIA-based screening program 
include proper training of healthcare providers, ensuring 
quality control, and overcoming cultural and other 
logistical barriers to take up screening [16]. Nevertheless, 
VIA remains one of the cornerstones of cervical cancer 
prevention strategies in LMICs, where many countries 
worldwide integrate it into their national public health 
programs. 
The study was conducted to determine the diagnostic 
accuracy of VIA in diagnosing cervical cancer as compared 
to conventional methods.

out rate. The total sample included 1200 women. The 
inclusion criteria had been the speci�cation of the age 
stated above and those who had never undergone cervical 
cancer screening in the last three years. Women with a 
known history of cervical cancer, previous hysterectomy, 
or active vaginal infection were excluded from the study. 
V I A  s c r e e n i n g  w a s  d o n e  u s i n g  t h e  p r o c e d u r e 
recommended by WHO [17]. During the performance of the 
procedure, the cervix was swabbed with 3-5% acetic acid, 
and after one minute, it was observed visually for 
appearance of the acetowhite lesions that indicate 
possible precancerous changes or cervical cancer. The 
screening was performed by trained health professionals 
who had undergone previous training in VIA. All data were 
thoroughly screened and cleaned prior to analysis to 
ensure accuracy. This process included identifying missing 
data and addressing participants lost to follow-up. To 
account for potential attrition, a 20% dropout rate was 
incorporated, ensuring the study sample remained 
representative of the target population. It was a 
r et r o s p e c t i ve  c o l l e c t i o n  o f  d a t a  r e g a rd i n g  t h e 
demographic information (like age, marital status, socio-
economic status) VIA screening results, and follow-up 
diagnostic procedures such as colposcopy and biopsy from 
the hospital records. These diagnostic procedures, namely 
colposcopy and biopsy, were also conducted on all cases to 
further con�rm the presence of either CIN or cervical 
cancer. The main outcome measures were diagnostic 
precision of VIA, expressed through its sensitivity, 
speci�city, PPV, and NPV regarding precancerous lesions 
and cervical cancer. Sensitivity was the proportion of true 
positives-women with histologically con�rmed CIN or 
cancer-out of all women who tested positive on VIA. 
Speci�city was calculated as the proportion of true 
negatives-women without CIN or cancer-among all women 
who tested negative on VIA. The PPV was the proportion of 
true positives among all women testing positive, whereas 
NPV was the proportion of true negatives among all women 
testing negative. Data were cleaned, entered, and analyzed 
using SPSS version 24.0. The chi-square test was 
conducted to determine the difference in cervical cancer 
incidence among VIA-positive and VIA-negative groups. 
Sensitivity, speci�city, PPV, and NPV of VIA were 
computed. The p-values ≤ 0.05 were considered 
signi�cant. After taking the ethical approval from 
Institutional Review Board of Divisional Headquarters 
Teaching Hospital, Mirpur. No patient consent to review the 
patients' data was required since this study followed a 
retrospective analysis. However, in order to keep the 
patient con�dentiality, all of the data were anonymized.

It was a retrospective study on the prevention and control 
of cervical cancer, with a particular emphasis on the 
sensitivity of VIA as a screening modality. The study was 
carried out at the Divisional Headquarters Teaching 
Hospital, Mirpur, Azad Kashmir, Pakistan after taking 
ethical approval from Mohtarma Benazir Bhutto Shaheed 
Medical College Mirpur (Ref.No.66/Academic Block Trauma 
Center/Surgery). Presumptive diagnosis of cervical cancer 
by naked eye examination according to guidelines set by 
the WHO, particularly in low-resource settings where 
facilities for higher-level screening tests such as Pap 
smear and testing for HPV were unavailable, was the basis 
on which the study was performed. The study collected 
follow up data of females from January 1, 2012, to 
December 31, 2022, uninterruptedly for a period of ten 
continuous years. The population included women aged 
25-65 years presenting to the hospital for routine cervical 
cancer screening. These were selected using a non-
probability consecutive sampling technique. Cochran 
formula was used to calculate sample size by taking margin 
of error (e) 0.05, an estimated proportion of population (p) 
0.5, population of 20,000, and Z(a/2) score from the Z table 
at 95% con�dence interval which was 1.96 and 20% drop 

M E T H O D S

Mean age of the women screened was 43.7 ± 8.6 years. The 

sample consists of 1,200 participants, with 889 (74.2%) 
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Table 1: Demographic and Screening Characteristics of VIA Study 
Sample

*Socioeconomic status was calculated by individual's 

monthly household income

The �gure 1, compared the diagnostic outcomes of cervical 

cancer screening using Visual Inspection with Acetic Acid 

(VIA) and colposcopy. Of the 1,200 women screened by VIA, 

280 (23.3%) turned out to be positive for precancerous or 

cancerous lesions. All patients who tested positive on VIA 

were subsequently followed up and underwent colposcopy 

and biopsy for con�rmation. VIA detected 23.3% of cases 

as positive and 76.6 % as negative, while colposcopy 

identi�ed only 18.10% of cases as positive and 81.90% as 

negative. This suggests a signi�cant discrepancy between 

the two methods, with VIA identifying a higher proportion 

of positive cases, potentially indicating its higher 

sensitivity compared to colposcopy (Figure1).

being married and 311 (25.8%) not married. Regarding 

socioeconomic status, the majority of participants were 

classi�ed as poor, with 665 (55.4%) falling into this 

category. A smaller proportion of participants had a middle 

socioeconomic status 348 (29.0%), while 187 (15.5%) 

p a r t i c i p a n t s  w e r e  c l a s s i � e d  a s  h a v i n g  a  h i g h 

socioeconomic status (Table 1).

number of positives (112) in the 45-54 age group, followed by 

70 in the 35-44 age group. Notably, despite screening fewer 

women in the 55-65 age group, 50 VIA positives were 

identi�ed, suggesting a higher prevalence of abnormalities 

in older women. The number of biopsies conducted closely 

followed the VIA-positive results. The 35-44 and 45-54 age 

groups had a high rate of follow-up biopsies (68 and 77, 

respectively), with nearly all VIA-positive women in these 

groups undergoing further evaluation. In contrast, the 25-

34 and 55-65 age groups had lower biopsy rates (38 and 35, 

respectively), though still proportionally signi�cant. These 

�ndings indicate that the VIA screening method identi�ed 

a substantial number of potential abnormalities across all 

age groups, with follow-up biopsies further con�rming the 

need for medical evaluation, particularly among women 

aged 35-54 (Table 2).

Table 2: Comparison of Age Group with VIA Positivity, and 
Colposcopy-Guided Biopsy Results
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Variables
Outcomes

Mean ± SD/ N (%)

Age (Years) 43.7 ± 8.6

Marital Status

Yes 899 (74.1%)

No 311 (25.9%)

Socioeconomic Status*

Poor 665 (55.4%)

Middle 348 (29.0%)

High 187 (15.5%)

Figure 1: Diagnostic Outcomes of Cervical Cancer 

Screening using Visual Inspection with Acetic Acid (VIA) 

and Colposcopy

Among 1,200 women screened for cervical abnormalities 

using VIA, 280 tested positive (23.3%). The proportion of 

VIA-positive cases increased with age, with the highest 

Age Group
(Years)

25-34

Women
Screened

VIA
Positives N (%)

Colposcopy-Guided
Biopsies N (%)

p-Value

300 48 (17.1%) 38 (17.4%)

0.000

35-44 400 70 (25.0%) 68 (31.1%)

45-54 350 112 (40.0%) 77 (35.3%)

55-65 150 50 (17.8%) 35 (16.0%)

Total 1200 280 218

From 2012 to 2022, there was general trend showing 

�uctuation in both screening and con�rmed cases. 

Notably, the year 2017 recorded the highest number of both 

VIA positive (45) and colonoscopy positive (37) results. 

Similarly, 2016, 2018, and 2020 had relatively higher 

numbers of both metrics, indicating increased detection or 

participation in those years. Conversely, the lowest �gures 

were observed in 2022, where VIA positive cases dropped 

to 12, with colonoscopy-con�rmed positives at just 7. This 

decreasing trend in the last two years (2021 and 2022) may 

indicate reduced screening or fewer con�rmed cases. 

(Figure 2).

Figure 2: Year-wise distribution of positive cases

Out of the 1200 women screened, 280had a positive result 

on VIA, with 218 of those con�rmed as true positives by 
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D I S C U S S I O N

The present study has furnished useful information 
regarding the performance of VIA as a screening modality 
for cer vical  cancer,  especially in resource-poor 
environments. It was observed that VIA may be a good 
detection method for precancerous and cancerous lesions 
as it showed sensitivity (89.34%) and speci�city (96.23%). 
These �ndings suggest that VIA represents a good initial 
screening method when facilities for Pap smears or HPV 
testing were not available due to resource constraints. 
Recent studies con�rm the utility of VIA in screening, 
demonstrating its high accuracy and cost-effectiveness, 
with added value coming from new techniques like arti�cial 
intelligence enhancing detection [18]. The results of 
current study were supported by the literature available on 
cervical cancer screening in developing countries. One 
study reported the usefulness of VIA as a low-cost and 
easily implementable approach for early detection of 
cervical lesions, especially in areas where cytological 
screening approaches were not available [19]. In current 
study it was demonstrated that however VIA detected 
23.3% of cases as positive and 76.6 % as negative. 
However, these �ndings were comparable with a cohort 
study which reported that the true positive rate by VIA was 
21% and false positive as 5%. These trends show that the 
VIA was reliable and cost-effective tool for the detection of 
cervical cancer in low resource settings [20]. Moreover, 

positive predictive value was 85.83%, while the negative 
predictive value was 97.25%. Showed further assurance 
that VIA was reliable in correctly identifying those women 
who need further diagnostic evaluation, such as 
colposcopy and biopsy. These �ndings agree with other 
studies also reporting similarly high diagnostic validity for 
VIA in ruling out, as well as in detecting, precancerous 
lesions.  Another study that was conducted found that 
positive predictive value, negative predictive value and 
diagnostic accuracy of Pap smear in diagnosis of cervical 
carcinoma were 84.15%, 81.94% and 83.12% respectively. 
The study �nally concluded that VIA has a greater 
sensitivity and accuracy than that of Pap smear [21]. The 
age distribution of the con�rmed lesions in the study 
showed that from the age group 45-65 years, the incidence 
of cervical lesions was higher compared to the age group 
25-44 years. This agrees with other studies reporting 
increased risk of cervical cancer in older women probably 
due to accumulation of exposure to risk factors over time 
[22]. The strong association of age with the diagnosis of 
lesions, represented by a p-value of less than 0.05, points 
out that targeted screening strategies should be prioritized 
for older women because the risk of cervical cancer 
increases with age. A systematic review of VIA found a 
sensitivity of 71.8%, speci�city of 79.4%, positive 
predictive value of 16.7%, and negative predictive value of 
99.0%. According to a study, VIA was more sensitive than 
Pap smear and was also easy, safe, cheap and needs little 
training making it possible for primary health care workers 
to perform. Owing to its high sensitivity and NPV, VIA was 
suggested as an effective substitute for screening women 
with precancerous cervical lesions. As compared to 
conventional cytology, VIA has the superior sensitivity and 
NPV, qualities that will make it a reliable and appropriate 
cervical cancer screening method especially in resource-
poor countries [23]. However, this study has limitations 
also, the main limitation the type of study design, which 
was retrospective in nature which leads selection bias in 
the samples if data from hospital records were solely 
depended on, and a nonrandomized form of sampling may 
weaken the generalization of results. The study did not take 
into consideration the variation that may occur due to 
differences in skill levels among health providers 
performing VIA. Another limitation of the study was to 
comparing the results of VIA and colposcopy guided biopsy. 
However, we consider it necessary to mention that other 
screening methods, including HPV testing and Pap smear, 
must be addressed in future studies for more in-depth 
evaluation of screening techniques. The study had these 
limitations, yet it offers extensive evidence for the 
application of VIA as a screening tool in resource-
constrained settings.

biopsy, and 62 classi�ed as false positives. In contrast, 920 

women had a negative result on VIA, of which 844 were true 

negatives con�rmed by biopsy, and 36 were false 

negatives. The diagnostic accuracy of VIA for cervical 

abnormalities shows high sensitivity (85.8%) and 

speci�city (93.4%). VIA's positive predictive value was 

77.8%, while the negative predictive value was 96.1%, 

indicating reliable detection of true positives and 

negatives (Table 3).
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Table 3: Diagnostic Accuracy of VIA and Colonoscopy Guided 
Biopsy

Variables

1,200Total Women Screened

Result

280VIA Positive Cases

218True Positives (con�rmed by biopsy)

62False Positives

920VIA Negative Cases

844True Negatives (con�rmed by biopsy)

36False Negatives

Diagnostic Accuracy Metrics

85.8%Sensitivity

93.4%Speci�city

77.8%Positive Predictive Value (PPV)

96.1%Negative Predictive Value (NPV)
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Original Article

The root canal is the space within the root of a tooth that 
houses the pulp and extends from the pulp chamber to the 
root apex. Root canal systems are integral to maintaining 
tooth vitality, and their complexity requires a detailed 
understanding of effective endodontic treatment. 
Endodontic therapy can present a challenge for dental 
practitioners if the structure of the root canal is not fully 
comprehended. The root canal morphology is complex, as 
it varies among teeth, and the shape alters from simple, 
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straight to complex, and tortuous canals. Additionally, 
discrepancies in the location, shape, and number of 
accessory canals and apical foramina add to this 
complexity, necessitating a thorough understanding of 
each tooth's unique anatomy to ensure successful 
treatment outcomes [1]. Maxillary incisors, which are 
typically single-rooted with one canal, are among the most 
commonly treated teeth in endodontics. However, their 
morphology often deviates from the typical structure, 
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A thorough understanding of root canal morphology is crucial for successful endodontic 

therapy. Variations in root canal anatomy, including differences in con�guration and 

disposition, can signi�cantly affect treatment outcomes, emphasizing the importance of 

population-speci�c investigations. Objectives: To assess and identify anatomical variations in 

the root canal morphology of mandibular incisors among Pakistani individuals using cone beam 

computed tomography imaging. Methods: In this retrospective cross-sectional study, 440 cone 

beam computed tomography scans of mandibular incisors from 115 patients were analyzed. 

Data on patient demographics (age and gender), tooth characteristics (central or lateral 

incisors), root count, and root canal morphology were recorded. Statistical analysis using Chi-

squared and Kruskal-Wallis tests was performed to explore associations between demographic 

variables and root canal con�gurations. Results: Out of 115 patients, 110 cone beam computed 

tomography scans were included, while �ve were excluded due to missing teeth. The mean age 

of participants was 36.49 years, with a gender distribution of 43.6% female and 56.4% male. 

Type I and Type III con�gurations were the most prevalent. Statistically signi�cant gender 

differences were found in lateral incisors (p<0.01), with male more frequently exhibiting Type III 

con�gurations in central incisors, while female displayed Type I con�gurations in lateral 

incisors. No signi�cant age-related differences were observed. Conclusions: It was concluded 

that mandibular incisors in Pakistani individuals exhibit notable anatomical variations, primarily 

Type I and Type III con�gurations. These �ndings underscore the importance of using advanced 

imaging tools like bone beam computed tomography for population-speci�c studies, enabling 

more tailored and effective endodontic treatments.
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making treatment more complex. Mandibular incisors, 
while typically exhibiting a single root canal, demonstrate a 
higher frequency of anatomical variations when compared 
to their maxillary counterparts [2]. Mandibular incisors 
typically exhibit a straighter and shorter root canal 
morphology, with an average length of around 15-17 mm. 
However, studies indicate that approximately 40% of 
mandibular incisors and 25% of maxillary incisors exhibit 
alterations in their root canal anatomy [3]. These variations 
include additional canals, lateral canals, and apical deltas, 
which signi�cantly complicate treatment [1, 4]. This 
highlights the inherent complexity of root canal systems, 
which can vary not only in shape but also in the number and 
location of accessory canals. Understanding these 
morphological variations is crucial, as it can directly impact 
the debridement process and the overall success of 
endodontic  treatment.  Research conducted on 
populations such as those in Saudi Arabia has further 
emphasized unique morphological patterns in permanent 
maxillary and mandibular incisors, which can in�uence the 
outcomes of  root canal  therapy within speci�c 
demographic groups [5, 6]. Thus, knowledge of these 
anatomical differences is essential for tailoring treatment 
strategies to meet the unique needs of each population, 
ultimately optimizing patient care and treatment 
outcomes. To ascertain the anatomy of root canals, various 
methods have been employed. Most notable among them 
were cross-sections, clearing techniques and radiographic 
evaluations. Recently, Cone-beam computed tomography 
(CBCT) has appeared as a valuable noninvasive tool for 
visualizing the morphology of root canals in three 
dimensions [7].  CBCT provided an accurate and 
comprehensive understanding of root canal morphology by 
presenting precise imaging with reduced radiation 
exposure [8]. The advent of CBCT has signi�cantly 
improved the �eld of endodontics, allowing clinicians to 
tailor their treatment strategies to the precise anatomical 
con�guration of each tooth, thereby improving treatment 
outcomes and patient care [9]. The ability to visualize the 
full  complexity of the root canal system enables 
endodontists to better plan and execute treatments, 
reducing the risk of complications and improving overall 
success rates. Despite the advancements in imaging 
technology and the growing body of literature on root canal 
morphology, there remains a gap in understanding the 
speci�c variations in certain populations [10]. Root canal 
treatment strategies must be tailored to address these 
population-speci�c variations to optimize patient 
outcomes. 
This study aims to investigate the root canal anatomy of 
permanent mandibular incisors in Pakistani individuals 
using CBCT imaging. By analyzing canal morphology, 
variations, and con�gurations, this study will provide 

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
88

M E T H O D S

A retrospective cross-sectional study was conducted from 
April 2024 to June 2024 to review CBCT images of 
mandibular incisors in patients presenting with 
orthodontic and maxillofacial concerns. Ethical approval 
was obtained from the Institutional Ethical Committee 
(Ref: UCD/ERCA/24/182), with patient consent obtained for 
the use of CBCT data, and all images were anonymized to 
ensure patient con�dentiality. The sample size for this 
study was calculated using the formula for cross-sectional 
studies based on a �nite population [11]. The expected 
prevalence of root canal variations in mandibular incisors 
was estimated at 30%, based on previous studies [12]. The 
sample size was calculated using the following formula: 
n=Z2.P(1-P)/E2. Where: n is the sample size, Z is the Z-
score corresponding to a 95% con�dence level (1.1), P is the 
expected prevalence of root canal variations (0.3) and E is 
the margin of error (0.05). Using this formula, the calculated 
sample size was 110, rounded up to 115 to account for 
potential dropouts or incomplete data. This sample size 
provides a con�dence level of 95% with a margin of error of 
5%, ensuring that the study has su�cient power to detect 
signi�cant differences in root canal morphology. Images 
were obtained from patients aged 18-50 years, including 
both genders from four different dental hospitals, namely, 
University College of Dentistry Lahore, Pakistan Institute 
of Medical Sciences Islamabad, Multan Medical and Dental 
College, and Peshawar Dental Hospital. CBCT images were 
acquired using a Planmeca Pro Max 3D Max (Planmeca OY 
Asentajankatu 6, 00880 Helsinki, Finland) unit with a voxel 
size of 0.4mm, and a �eld of view of 5 x 5.5 cm or 10 x 9 cm for 
high-resolution imaging. CBCT images were analyzed using 
Planmeca Romexis software. The coronal, axial, and 
sagittal sections of each mandibular incisor were carefully 
examined to determine the root canal con�guration 
according to the Vertucci classi�cation system. To ensure 
consistent image analysis, a calibration session was 
conducted for the three trained assessors (two general 
dental practitioners and one endodontist) to familiarize 
them with the Vertucci classi�cation system. Each 
assessor independently reviewed the images, and 
discrepancies between the assessors were resolved 
through consensus. Images with poor image quality, 
incomplete root formation, or evidence of previous 
endodontic treatment were excluded. The classi�cation of 
root canal morphology was determined according to the 
Vertucci classi�cation system, which categorizes root 

v a l u a b l e  i n s i g h t s  i n to  t h e  s p e c i � c  a n a to m i c a l 
characteristics of the local population. This knowledge will, 
in turn, allow for the development of more precise, 
population-speci�c endodontic treatment strategies, 
optimizing care and ensuring better outcomes for patients. 
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Table 2: Gender-Wise Association of Root Con�guration

The study consisted of 115 CBCT images, procured from 

dental hospitals across Pakistan. Out of these, �ve cases 

were excluded owing to the absence of teeth, calci�ed 

R E S U L T S

Data were entered and analysed using SPSS version 29.0. 

Quantitative data were interpreted by Mean + SD and 

qualitative data were represented in the form of 

frequencies and percentages. The chi-square test was 

used to analyse the association between qualitative 

variables (gender, types of root con�guration). The 

Kruskal-Wallis test was carried out to �nd the association 

between age and root con�guration. p<0.05 was 

considered statistically signi�cant, with two-tailed tests 

used for all analyses.

An additional root type was observed in the central incisor. 

As compared to female, more male was observed with type 

III canal con�guration in left central (72.7% vs 27.3%) and 

right central incisors (71.9% vs 28.1%). On the contrary, 

when compared to male, more female patients had type I in 

the left lateral incisor (43.3% vs 56.7%) and right lateral 

incisor (44.9% vs 55.1%). The bivariate analysis revealed 

statistically signi�cant associations between differences 

in root con�gurations between male and female for left 
2lateral incisors (χ =16.19, p<0.01) and right lateral incisors 

2(χ =12.41, p<0.01). However, no signi�cant gender-based 

differences were observed in central incisors (Table 2). 

Figure 1: Classi�cation of Root Canal Systems: Vertucci's 8 Types

Table 1: Root Canal Con�gurations by Tooth Type

Root 
Con�guration

Type I

Left 
Permanent 

Lateral
 Incisor 

n (%)

Left 
Permanent

 Central 
Incisor
 n (%)

Right 
Permanent 

Central 
Incisor
 n (%)

Right 
Permanent

 Lateral 
Incisor
n (%)

67 (60.9%) 69 (62.7%) 71 (64.5%) 69 (62.7%)

Type II 2 (1.8%) 2 (1.8%) 1 (0.9%) 2 (1.8%)

Type III 33 (30%) 33 (30%) 32 (29.1%) 34 (30.9%)

Type IV 5 (4.5%)

Type V 1 (0.9%) 4 (3.6%) 3 (2.7%) 4 (3.6%)

Type VI 1 (0.9%) - - -

---

Additional Type - - 1 (0.9%) -

canals, and external resorption. Therefore, 110 CBCT 

images were included in the analysis. The mean age of the 

sample population was 36.49 ± 14.04. Most of them were 

male 62 (56.4%) whereas females were 48 (43.6%). The 

predominant root anatomy of mandibular incisors was 

predicted. Among the samples, two left permanent central 

incisors, one left permanent lateral incisor, two right 

permanent central and one right permanent lateral incisor 

were missing (Table 1).

Root Con�guration

Type I

Left Lateral n (%)

Male

Left Central n (%) Right Central n (%) Right Lateral n (%)

29 (46.8%) 38 (80.9%)

Male Female Male Female Male FemaleFemale

33 (55%) 36 (75%) 35 (58.3%) 36 (75%) 31 (50%) 38 (80.9%)

Type II 2 (3.2%) 0 (0%) 1 (1.7%) 1 (2.1%) 0 (0%) 1 (2.1%) 1 (1.6%) 1 (2.1%)

Type III 26 (41.9%) 7 (14.9%) 24 (40%) 9 (18.8%) 23 (38.3%) 9 (18.8%) 26 (41.9%) 8 (17%)

Type IV 4 (6.5%) 1 (2.1%) - - - - - -

Type V 1 (1.6%) 0 (0%) 2 (3.3%) 2 (4.2%) 2 (3.3%) 1 (2.1%) 4 (6.5%) 0 (0%)

Type VI
0 (0%) 1 (2.1%) 0 (0%) 0 (0%) 0 (0%) 1 (2.1%) 0 (0%) 0 (0%)

Additional type

p-value 0.006* 0.128 0.124 0.006*

Note: * denotes p-value is signi�cant

Upon investigating the association between patient age and the different root con�guration types, non-signi�cant results 

were obtained (Table 3).
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Table 3: Association of Age with Root Con�guration among 
Different Types of Teeth

Type of Tooth p-value

Right Central Incisor 0.26

Right Lateral Incisor 0.06

Left Central Incisor 0.08

Left Lateral Incisor 0.32

canals into eight distinct types based on their anatomical 
con�guration [13]. Type I: Single canal with a single 
foramen, Type II: Two separate canals merging into a single 
foramen, Type III: One canal dividing and reuniting into a 
single foramen, Type IV: Two separate canals each having 
one foramina, Type V: One canal bifurcating into two 
separate foramina, Type VI: Two separate canals �rst 
merge and then split into two foramina, Type VII: One canal 
�rst divides then reunites and �nally terminates in two 
foramina and Type VIII: Three separate canals with three 
foramina. Classi�cation of the root canal system is shown 
(Figure 1).
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morphology in mandibular lateral incisors. Interestingly, a 
recent study conducted on the Chinese population by Zhu 
et al., 2022 showed indistinguishable results, with males 
exhibiting a greater proportion of Type III root canal 
patterns in central incisors, mirroring our results [21]. 
However, this study did not depict a notable gender-based 
difference in lateral incisors, contrary to our results. 
Differences in sample size and demographics may explain 
the divergent �ndings between the two studies. Both 
studies highlighted the signi�cance of believing gender is 
an important factor in understanding root canal 
morphology, which can lead to the perception of more 
diversities and tailoring more effective endodontic 
treatment strategies accordingly. Contrary to our 
apprehension, the difference in the root con�guration of 
incisors between different gender groups was insigni�cant 
in the present study. Additionally, no signi�cant 
relationship was observed between the patient's age and 
different types of root con�gurations. Nearly similar 
results were reported by Zhu et al., [21]. The present 
research emphasized that age may not play a signi�cant 
role in shaping root canal anatomy. Similarly, a recent study 
analyzing the interrelation between age and root canal 
anatomy in mandibular incisors found no signi�cant 
association between them. However, a greater frequency 
of alterations in root canal morphology in older individuals 
was observed which was not evident in our study. The 
observed dissimilarity between the two studies may be 
attr ibuted to discrepancies in  sample size and 
d e m o g r a p h i c  c h a r a c t e r i s t i c s .  D e s p i t e  t h e s e 
dissimilarities, both studies focused on the importance of 
considering individual  a lterations in  root  canal 
morphology, rather than only depending on age or gender 
as predictors, to ensure accurate diagnosis and treatment 
[20].

C O N C L U S I O N S

It was concluded that this research provided considerable 
insight into the pulp canal anatomy of mandibular incisors 
in a Pakistani population, exhibiting a greater prevalence of 
Type I and Type III root canal patterns. These inventions 
concentrated on improving the existing knowledge, 
highlighting the need for continued research for 
morphological variations and personalized treatment 
approaches to enhance patient care and improve 
treatment outcomes.

D I S C U S S I O N

Traditionally, root morphology has been examined through 
invasive staining and clearing techniques. However, CBCT 
offers a revolutionary and non-invasive method for 
exploring and understanding root canal anatomy, providing 
a more comfortable and e�cient experience for patients 
[14]. The integration of CBCT technology in this study 
permitted a precise and non-invasive examination of 
variation in root canal anatomy, which will help in tailoring 
effective treatments for better patient outcomes [15]. 
Previous studies have exhibited a signi�cant range of 
anatomical variations, mandibular incisors exhibit complex 
root canal morphology, with diverse con�gurations, 
shapes, and sizes, posing challenges for endodontic 
treatment [16]. In this study, the Type I root canal was the 
predominant anatomical con�guration in both central and 
lateral mandibular incisors, followed by Type III. These 
�ndings are comparable with with studies that have been 
conducted in three geographically diverse locations Saudi 
Arabia, China, and Turkey. Hence, it is a suggestion of a 
homogeneous pattern across different populations [17-19]. 
A rare anatomical variation in the current study was 
observed a noteworthy �nding of the central incisor 
presenting with an additional root type. This �nding is of 
great importance, as it spotlights the impact of 
comprehensive review and accurate diagnosis in root canal 
treatment. Similar �ndings were manifested by Alqahtani 
et al., reporting the incidence of additional root canals in 
central incisors and supporting our results [20]. From our 
study, it was observed that gender signi�cantly in�uenced 
the occurrence of root canal con�gurations in mandibular 
incisors, with notable differences between males and 
females. Peculiarly, males displayed a greater percentage 
of Type III root canals in mandibular central incisors, while 
females showed a greater frequency of Type I canal 
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Figure 2: Root Canal Morphology Visible on CBCT
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Type I was the predominant canal con�guration observed 
in both central and lateral incisors, followed by Type III 
(Figure 2). 
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Dermatoglyphics is de�ned as the study of the patterns present on �ngers, toes, palms and 

soles which develop by the 24th week of gestation and remain permanent throughout life. A 

signi�cant association has been con�rmed between the different ABO blood groups, gender 

and dermatoglyphic patterns. Objectives: To investigate the �ngerprint patterns among male 

and female students at Islam Medical and Dental College, Sialkot, and their relationship with 

blood groups. Methods: This cross-sectional study was conducted at Islam Medical and Dental 

College, Sialkot, in the year 2023 from mid-November to mid-December. 300 healthy students, 

aged 20 to 22 years, including 108 male and 192 female, participated. Fingerprints were collected 

using an ink pad, while blood grouping was performed using the slide method. Using SPSS 

version 26.0, the data were analyzed. The chi-square test (p<0.05) was used to evaluate 

relationships, and continuous variables were given as mean ± SD and categorical variables as 

frequencies. Results: The most prevalent blood type among all students was O+, and the most 

common �ngerprint pattern was the loop pattern. Blood group and �ngerprint pattern were 

shown to be signi�cantly correlated in female medical students; those with loop patterns 

indicated a higher frequency of the B+ blood group, while those with whorl patterns indicated a 

higher frequency of the O+ blood type. Conclusions: It was concluded that a signi�cant 

association of blood groups with dermatoglyphic patterns in female medical students was seen 

whereas in male, there was no link between blood groups and �ngerprint patterns. 
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Every individual possesses distinctive characteristics, 

which differentiate him from other individuals. These 

speci�c features can be categorized as structural, 

physiological, pathological and psychological which are 

important for an individual as personal, social or legal 

purposes in forensic anatomy [1]. Dermatoglyphics, the 

study of epidermal ridge patterns on �ngers, toes, and 

palms begins in the 10th week of gestation and is fully 

developed by the 24th week [2]. These patterns are 

determined by dermal papillae during fetal development 

and remain permanent and consistent throughout life [3]. 

Both environmental factors and genetic factors in�uence 

the dermatoglyphic patterns which make them relevant in 

identifying variations in the genotype and phenotype 

among populations [4]. Numerous studies have explored 

the relationship between gender, blood group and 

dermatoglyphic patterns as loop patterns are frequently 

observed in individuals with blood group B, while whorl 

patterns are prevalent in those with blood group O, 

indicating potential genetic links between ABO blood 

groups and �ngerprint types. This association suggests a 

strong potential genetic correlation between the ABO 

blood group system and dermatoglyphic patterns in 

distinct genders [5, 6]. Gender differences in �ngerprint 

patterns are also notable with male often exhibiting more 

loops and whorls, and females displaying more arches [7]. 



M E T H O D S

Research has been done on the association between 

medical students' blood groups and dermatoglyphic 

patterns, but not much on the relationship between gender 

and blood groups in Punjab's tertiary medical institutions 

(Pakistan). 

This study aims to examine �ngerprint patterns and how 

they differed across genders to evaluate how the students 

at Islam Medical and Dental College in Sialkot related to 

their blood types. Because this study is multilayered and 

covers both the genetic foundation of dermatoglyphics and 

the signi�cance of gender variations in �ngerprint 

patterns related to blood groups, the results may be useful 

as a prediction tool for health consequences.

The cross-sectional study was conducted at Islam Medical 

and Dental College, Sialkot in the Anatomy Department, 

Sialkot. After the approval of the synopsis by the Ethical 

Review Board, Islam Medical College, Sialkot, the study was 

done from mid-November 2023 to mid-December 2023 

(reference letter no 900/IMC/ERC/000103). An open epi 

sample size calculator was used to calculate the sample 

size [8]. At a 95% con�dence level, the population 

proportion of students was 50%, the error margin was 5%, 

and the total population was 1000.10, with a computed 

sample size of 278. Three hundred healthy students, ages 

twenty to twenty-two, participated in the study. Of them, 

192 (64%) were female and 108 (36%) were male �rst, 

second-year MBBS and �rst-year BDS medical students. 

The study population consisted of all the willing and healthy 

students who showed up on the day of blood grouping and 

�ngerprinting. Students with blood-related illnesses, hand 

injuries, bandages on their hands, and hand deformities 

were not al lowed to par ticipate in  the study.  A 

straightforward, practical sampling method was applied. 

Before taking the prints, informed written consent was 

obtained. The �ngerprinting process was carried out under 

strict scrutiny. The participants' hands were cleaned with 

soap and water and allowed to air dry. After that, each 

participant's right thumb was placed on an ink pad. Along 

with their age and gender, the prints were taken from the 

questionnaire page. Code numbers were assigned to each 

student. After that, the �ngerprints were examined under a 

magnifying glass to determine if they were loop, whorl, or 

arch, and the results were noted on a data sheet. For blood 

grouping, a clean glass slide was taken, and three circles 

were drawn on it. Anti-A was added to the �rst circle 

followed by Anti-B to the second circle and Anti-D in the 

third circle with a dropper. The ring �nger was then 

carefully rubbed and cleaned with an alcohol swab in the 

vicinity of the �ngertip, where a blood sample was to be 

taken. Using the lancet, pricked the ring �ngertip and 

removed the �rst drop of blood. Once the blood began to 

�ow, it was allowed to land on the three glass slide circles by 

gently pressing with the �ngertip. A toothpick was then 

used to mix the blood sample gently, and the results were 

recorded on the questionnaire after a minute of waiting. 

The SPSS version 26.0 software was used to do statistical 

analysis. The mean ± SD is used to represent continuous 

data, whereas frequency and percentages were used to 

represent categorical ones. To verify the relationship, the 

chi-square test was employed. p-values less than 0.05 

were regarded as statistically signi�cant.
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R E S U L T S

Three hundred healthy students, aged 21 ± 0.85, took part in 

the research of which 108 (36%) were male and 192 (64%) 

were female. The most observed blood group was O+ (31%) 

followed by B+ (28.3%) and A+ blood group (22.3%) whereas 

the blood types with the lowest observation rates were AB− 

(1%) and B− (3.7%). The �ngerprint pattern with the highest 

frequency of observation was the loop (50.6%) and whorl 

(40.7%) whereas the least was the arch (8.7%) (Table 1).

Table 1: Percentage and Frequency of Gender, Blood Group and Fingerprint Patterns (n=300)

Frequency of Gender Frequency of Blood Groups

108 (36%) 192 (64%) 67 (22.3%) 11  (3.7%) 85 (28.3%) 11 (3.7%) 19 (6.3%) 3 (1%) 94 (31.3%) 10 (3.3%) 152 (50.6%) 122 (40.7%) 26 (8.7%)

Frequency of Fingerprint Patterns

Male Loop Whorl ArchFemale A+ A- B+ B- AB+ O+ O−AB−

In female, the commonest blood group was O+ (n=58) and B+ (n=57) and the least observed was AB− (n=2) and A− (n=5) (Figure 1). 

Figure 1: Percentage of Blood Groups in Female Students (n=192)

Whereas the loop pattern was the most frequent (n=99), 

and the arch pattern was the least frequent (n=11) in 

females, (Figure 2).
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Comparing the blood groups with the �ngerprint patterns, 
we found that female students with loop had higher 
frequency of B+ blood group (38.4%) and those having 
whorl patterns had increased frequency of O+ blood group 
(41.5%). This demonstrated a strong signi�cance between 
female medical students' blood types and �ngerprint 
patterns (p=0.033) (Table 2).

Table 2: Association of Fingerprint Patterns and Blood Groups 

with Corresponding Percentages in Female Students

Figure 2: Percentage of Fingerprint Patterns in Female Students 

(n=192)

Fingerprint 
Pattern

23.2%

19.5%

18.2%

4.0%

1.2%

0.0%

38.4%

17.1%

45.5%

4.0%

8.5%

0.0%

5.1%

3.7%

0.0%

2.0%

7.3%

18.2%

A+ A- B+ B- AB+ O−

Blood Group Percentage within Fingerprint 
Patterns

p-value 
(Chi-

Square)

22.2%

41.5%

18.2%

O+

Loop

Whorl

Arch

1.0%

1.2%

0.0%

AB−

0.033

In male, O+ (n=36) and B+ (n=28) were the most frequent 
blood group, subsequently the least observed was B− and 
AB− (n=1) (Figure 3).

Figure 3: Percentage of Blood Groups in Male Students (n=108)

Whereas the loop pattern was most frequent (n=53), and 
the arch pattern was the least frequent in male gender 
(n=15) (Figure 4).

Figure 4: Percentage of Fingerprint Patterns in Male Students (n= 

102)

Comparing the blood groups with the �ngerprint patterns, 
we found that male students with loop had almost equal 
frequency of A+ (24.5%) and O+ (28.3%) blood group and 
those having whorl patterns had equal amounts of B+ and 
O+ blood group (35%). These results also re�ected an 
association between the blood group and �ngerprint 
patterns in male medical students as it was not signi�cant 
(p=0.250).

D I S C U S S I O N

Our main objective was to prove a relationship between 
�ngerprint patterns and blood groups with the gender of 
medical students at Islam Medical College, Sialkot in this 
study. The percentage of blood group O+ and loop pattern 
was most prevalent among the medical students. In both 
genders, the common blood group and �ngerprint pattern 
were O+ and B+ and loop. B+ was the most prevalent blood 
group in females with loop patterns, while O+ was more 
common in those with whorls. In male students, �ndings 
were mixed as loop patterns had both A+ and O+ blood 
groups and those having whorl patterns had equal amounts 
of B+ and O+ blood groups. In female medical students, the 
relationship between blood type and �ngerprint was 
statistically signi�cant whereas in male medical students, 
the blood group frequencies were almost equally 
distributed among different �ngerprint patterns and 
showed no association. The most common blood group in 
our analysis was O+, which is consistent with another study 
that found that O is the most common blood group in 
Pakistan. [9]. Loop pattern was the most common 
�ngerprint pattern among the students which is in line with 
multiple previous studies conducted in Pakistan have 
consistently found that loop patterns are the most 
common �ngerprint type among medical students in KPK 
and Punjab. As Iqbal et al., reported loops as the 
predominant pattern in Peshawar [10], while Khan et al., 
found 58% of students in Abbottabad had loop patterns 
[11]. Similarly, Abbasi et al., observed in medical students of 
Lahore that a 50% loop pattern was common [12]. Female 
students having loop pattern �ngerprints had the majority 
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of the B+ blood group which is supported by one signi�cant 
study by Manikandan et al., which indicated that the B+ 
blood group was more likely to have the loop pattern. [13]. 
However, in another research, it was assessed that in 
female loops were the most common �ngerprint, but it did 
not speci�cally link this prevalence to the B+ blood group as 
loops are the major pattern among the populations [14]. 
Similarly, in another study loop patterns had a higher 
prevalence of blood group O+ [15]. These con�icting results 
indicate that although loop patterns are prevalent, the 
distribution of various blood groups is balanced across 
different populations which implies that the association 
between B+ and loop patterns may not be as strong as 
suggested [16]. The female having whorl pattern had the 
majority of the O+ blood group which is backed by a study 
conducted by Aamir et al., which indicated that blood group 
O was prevalent among individuals with whorl patterns [17], 
but a different study on the Omani population discovered 
that the A−, B+, and O− blood groups had the highest 
frequency of the arch pattern. This suggests that there can 
be substantial population-to-population variations in the 
correlation between blood types and �ngerprint patterns 
[18]. The patterns of �ngerprints and blood types were 
signi�cantly correlated in female medical students which 
is in line with a previous study done by Koura et al., in which 
they examined the correlation between ABO/Rh blood 
groups and �ngerprint patterns in an Egyptian population. 
The results showed that there was a statistically signi�cant 
correlation between blood groups and certain �ngerprint 
patterns, especially in females. This links the genetic 
factors in�uencing blood group determination with the 
factors responsible for the development of �ngerprint 
patterns. [16]. A research study by Alam et al., in Karachi, 
Pakistan, assessed the linkage between �ngerprints, lip 
prints, and blood groups. They found that certain 
�ngerprint patterns were signi�cantly associated with 
speci�c blood groups among females, indicating that blood 
groups may in�uence the distribution of �ngerprint 
patterns in this demographic [19]. Furthermore, �ndings 
from the Pratinidhi et al., study lend credence to this idea by 
showing that Rh-positive people especially women had a 
signi�cantly higher frequency of loops and whorls. This 
discovery suggests that �ngerprint creation may be 
in�uenced by the same genetic factors that underlie blood 
group inheritance [20]. More research work needs to be 
done with a large demographic sample size across multiple 
institutions to �nd out the association between gender, 
blood group and dermatoglyphics. 

It was concluded that the most prevalent �ngerprint 
pattern was the loop pattern, while the most common 
blood group throughout the sample size was O+. Blood 
group and �ngerprint pattern were shown to be 
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Strong self-e�cacy enhances motivation and performance, while strong achievement 

motivation boosts self-e�cacy. Objective: To determine achievement motivation and self-

e�cacy levels among undergraduate nursing students. Methods: A cross-sectional study was 

conducted from September 2023 to July 2024 at three nursing institutes. A total of 222 

undergraduate nursing students participated using convenience sampling. Data were collected 

through a self-e�cacy questionnaire developed by Ralf Schwarzer. Achievement motivation 

was measured using McInerney's tool. Data analysis was performed using SPSS version 21.0. 

Results: Most participants were females, with 90.1% aged 20–25. The study was conducted at 

the College of Nursing Rawalpindi and PIMS Islamabad. Findings indicated that participants with 

con�dence in their skills, improvement in work, and good academic performance had the 

highest motivation levels. External factors, such as praise or awards, were less in�uential. The 

average achievement-oriented behavior score was 4.12. Self-e�cacy data revealed varied 

con�dence levels, with most participants believing they could learn challenging content, 

overcome obstacles, in�uence personal growth, maintain relationships, and solve problems 

innovatively. The average self-e�cacy score was also 4.12, indicating high con�dence. 

Conclusions: The research highlights that highly motivated individuals achieve better 

outcomes, demonstrate faith in their skills, and perform well academically. Motivation is 

primarily driven by intrinsic factors like self-e�cacy and personal growth, rather than external 

recognition. Enhancing self-e�cacy and intrinsic motivation is crucial to improving overall 

performance, emphasizing persistence, diligence, and innovation as key drivers of success.
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Achievement motivation is the internal drive that 
encourages individuals to enhance their abilities and 
successfully pursue their goals in daily life and various 
activities. Individuals' conduct and motivation are strongly 
correlated, speci�cally, high motivation can encourage 
good behavior, while negative motivation can inhibit it [1]. It 
also means the ability to initiate, sustain, and guide goal-
oriented action. Academic achievement and the learning 
process both depend on motivation.  Motivation is not the 
same as motive. The incentive is characterized as a force 
that propels, guides, and sustains goal-oriented behavior, 
whereas the motivation is thought of as a common element 

encompassing requests, demands, interests, and urges. In 
educational activities that aim to mold human behavior, 
motivation is a crucial component. It is also necessary for 
people to learn along their procedures. Numerous 
explanations, ideas, and hypotheses regarding motivation 
have been put presented. The term "intrinsic motivation" 
describes motivation that comes from inside the person, 
such as interest, curiosity, knowledge, understanding, 
need, su�ciency, etc. The sources of extrinsic motivation 
are external to the person, such the workplace. It is often 
administered to the motivated subject by a different 
person, the motivator, who uses a variety of instruments 



M E T H O D S(reward, punishment, compulsion, demands, etc.). When 
people are unable to make a link between their acts and the 
results of their actions, they lack motivation, which is 
known as negative motivation [2]. The majority of 
individuals describe motivation as desire to achieve goals 
and the means that maintain that desire. Motivation is the 
capacity to persuade oneself and others to engage in a 
certain action or set of behaviors, it also permits people to 
perform remarkable feats [3]. Individual's acts are 
sometimes assessed by contrasting with those of others or 
with benchmark. Motivation has been linked to cognitive, 
biological, and social factors, in�uencing human behavior 
in various ways. This multifaceted phenomenon has 
diverse explanations. Motivation acts like energy, directing 
one's behavior toward a speci�c goal. In essence, 
motivation, as described by is an internal drive that gives 
activities focused on reaching a goal direction, stimulus, 
and support [4, 2]. Human goal-directed conduct is known 
as motivated behavior, and it is characterized by three key 
elements: it is persistent, goal-directed, and it results from 
a perceived need [5]. Self-e�cacy is the foundation for 
motivation, well-being, and personal achievement in all 
spheres of life, it is crucial for the individual [6]. Self-
e�cacy re�ects con�dence in the ability to exert control 
over  one's  own motivation,  behavior  and social 
environment.  One of the main tenets of bandura's social 
and cognitive theory is self-e�cacy, which is predicated on 
the notion that one can visualize things in order to reach 
their intended state of appropriate conduct [7]. Stated 
differently, self-e�cacy is associated with one's attitudes 
and convictions on achieving one's objectives [8]. Stress 
brought on by a lack of drive lowers self-e�cacy, and 
instead of obtaining adequate motivation and social 
support, the feeling of self-e�cacy rises in individuals [9]. 
A high level of self-e�cacy among the group's leader can 
disseminate to its members and effect the intended the 
group's performance. Members of the group's high self-
esteem and self-e�cacy impact and strengthen the drive. 
Self-e�cacy is in�uence by encouragement and 
discouragement pertaining to an individual's performance 
or ability to perform [10]. Nursing students who had 
positive beliefs about their capabilities would have best 
academic performance in contras of those students who 
had less motivation and ability in academic activities [11, 
12]. Limited research on achievement motivation and self-
e�cacy among Pakistani undergraduate nursing students 
is  crucial  for  understanding their  per formance, 
professional growth, and clinical readiness, enabling 
educators and policymakers to design effective 
interventions. [13].
Therefore, the objective of this study was to investigate the 
level of achievement motivation and self-e�cacy among 
under graduate nursing students.”

A Quantitative cross-sectional analysis was conducted in 

three institute Pakistan Institute of Medical Sciences 

(PIMS) School and College in Islamabad and the Rawalpindi 

AFPGMI College of Nursing. Third year and fourth-year 

undergraduate nursing students made up the target group. 

Written consent forms were signed before the data 

collection. The study's aims, pertinent data, and accepted 

medical literature and procedures served as a basis for 

choosing the target population and any subgroups that 

could exist. The study involved 500 students from the 

College of Nursing Rawalpindi and PIMS Islamabad as 

population. Convenience sampling method was used. This 

method was quick and cost-effective, but may lead to 

biased results as the sample may not represent the larger 

population. Yamane formula was used to calculate sample 

size [14]:

Yamane formula n = n / 1+n (e) 2

Where n= sample size, n= total population=500, e= margin 

of error=0.05

N=500/1+500(0.05)2 =222

The calculated sample size was 222 of undergraduate 

nursing students. All enrolled undergraduate nursing 

students who have agreed to take part in the research were 

included and all those nursing students who were on leave 

on medical ground and any other purpose at that particular 

time were excluded. Participants may be disquali�ed if 

their data answers were insu�cient. Two questionnaires 

had been employed in this research. One tool in order to 

scale self-e�cacy that was created by Ralf Schwarzer 

(2008) and second used to assess achievement motivation, 

by Mclnerney (2006), Permission from the author was 

obtained before the data was collected [3, 6]. Five 

questions were related to demographic data 15 questions 

were about achievement motivation and 10 questions were 

to assess self-e�cacy. 5-point Likert scale was used, 

Scoring Key: 1) NT= Never True 2) RT= Rarely True, 3) ST= 

Sometimes True, 4) OT= Often True, 5) AT= Always True. The 

study duration was, from March 2024 to July 2024. The 

ethical committee approval (Re: 464-AAA-ERC-AFPGMI) 

was obtained. Permission from the Dean of the institutes 

was gained. Thirty minutes' conversation was carried out 

with participants, clear description provided regarding 

questionnaire. The statistical package for the social 

sciences (SPSS), version 21.0 for data entry and analysis 

were used. Descriptive statistical test was employed. 

Frequency and percentage were calculated for 

demographic data. Level of achievement motivation and 

self-e�cacy was assessed by mean and standard 

deviation. 
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*NT= Never True, RT= Rarely True, ST= Sometimes True, OT= Often 

True, AT= Always True 

R E S U L T S

The study sample was 222 in which included 70.7% females 

and 29.3% males, with 90.1% aged 20-25. The age range 

was mostly 20-25, with a low frequency of 26-30 and above 

40. The distribution of respondents by gender shown in the 

table 1. There were two genders indicated in this table. 

Female 157 out of the total respondents who make up 70.7% 

of all respondents. Male count 65 out of all respondents 

they make up 29.3% of the entire sample, also shown in 

�gure 1.

Table 1: Percentages of Participants about Achievement 

Motivation 

The percentages of participants' answers were listed in the 
table 2. The participants who see an improvement in their 
work (50.5% "Always True"), feel con�dence in their skills 
(45.5% "Always True"), and obtain good marks (67.1% "Always 
True") exhibit the highest levels of motivation. Though at a 
slightly lower degree, motivations linked to external 
acknowledgment, like praise or awards, also exhibit high 
levels of agreement. Overall, the evidence points to the 
superiority of internal factors, such as problem-solving and 
personal development, over external ones, such as 
authority or recognition.  The average score for 
achievement-oriented behavior was 4.12 overall, which 
suggests that individuals were typically highly motivated 
percentage responses of participant about achievement 
motivation (Table 1).

The participant's self-e�cacy data reveals differing levels 
of con�dence in various scenarios in table 2. Most people 
think they can learn di�cult course content (55.4% ranked 
4 or 5). There was a signi�cant belief that obstacles may be 
overcome with effort; 77% strongly agree (mean: 4.10). 
With su�cient effort, participants believe they can 
in�uence both their academic and personal improvement 
(83.3% scored 4 or  5,  mean: 4.24).  Maintaining 
relationships and believing in innovative problem-solving 
techniques received excellent marks as well. The average 
self-e�cacy score of 4.12 indicates that individuals 
generally have a high level of con�dence (Table 2).
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Figure 1: Gender Distribution of Study Participants

S. 
No. ST OT AT Mean ± SDNT RT
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helping others

I am motivated when I am 
showing concern for others

I am motivated when I am 
notice by others

I am motivated when 
I see my work improve

I am motivated when I am 
good at something

3.93 ± 1.09

4.03 ± 0.05

4.44 ± 1.52

3.96 ± 1.03

3.34 ± 1.27

4.24 ± 0.95

4.44 ± 0.91

Items

1

2

3

4

5

6

7

55.0

66.2

45.5

61.3

67.1

34.2

41.0

44.1

31.5

20.7

38.3

19.4

16.7

23.9

34.2

22.5

9.5

6.8

9.5

10.8

9.0

27.5

16.2

21.2

2.7

4.5

5.0

5.0

5.0

9.9

6.3

8.6

1.4

1.8

1.8

3.6

1.8

4.5

2.3

3.2

I am motivated when 
I solve a problem

I am motivated when I am 
becoming better at my work

I am motivated when I am 
con�dent that I can do my 

college work

I am motivated when I get 
a reward

I am motivated when I get 
good marks

I am motivated when I am 
in-charge of a group

I am motivated when I am 
praised

I am motivated when I am 
doing better than others

4.36 ± 0.86

4.4 ± 0.93

4.20 ± 0.93

4.29 ± 1.07

4.50 ± 1.52

3.73 ± 1.16

4.05 ± 1.01

3.96 ± 1.13

M=4.12Achievement Oriented Behavior

8

9

10

11

12

13

14

15

Table 2: Percentages of Participants about Self-E�cacy 

S. 
No. ST OT AT Mean ± SDNT RT

I �rmly believe that I can
master the necessary 

material for even the most 
challenging courses

I believe I can still help 
myself well, even if I'm not

feeling great on a particular
day when I was preparing

a test

I'm con�dent I can come 
up with creative solutions 

to tackle problems like 
budget cuts and 

administrative issues, all
while continuing to grow

I'm certain that I can keep
 a good connection with 
my parents. Even in the 

face of con�ict

4.5

0.9

2.7

0.5

2.7

1.8

0.5

12.2

5.9

11.3

3.6

5.4

6.3

7.7

27.5

15.8

30.2

12.2

27.0

12.2

21.6

27.9

36.5

33.8

37.8

30.6

36.0

33.3

27.5

40.5

21.6

45.5

33.8

43.2

36.5

3.61 ± 1.14

4.10 ± 0.93

3.60 ± 1.03

4.24 ± 0.84

3.87 ± 1.03

4.13 ± 0.97

3.98 ± 0.96

Items

1

2

3

4

5

6

7

I can do even the hardest 
things when I put in a lot 

of effort subjects

If I put in enough effort, 
I believe I can positively 

impact both my personal 
and academic growth 

I have no doubt that as 
time passes, my capacity 
to assist in meeting the 

requirements of my 
classmates will only grow
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The study reveals that nursing students' motivation was 

in�uenced by job prospects, recognition, and rewards, but 

often undervalued in educational institutions. Low 

motivation can hinder academic performance, clinical 

competence, and long-term commitment to the 

profession. The results also indicate that a variety of 

internal and external factors might impact undergraduate 

nursing students' desire for achievement. This study 

con�rmed that internal variables like self-improvement 

and personal interest were important motivators by 

showing a strong correlation between improved academic 

performance and the preparation of nursing students for 

licensing examinations and their intrinsic motivation [15]. 

Further supporting the premise that internal motivators 

h a v e  a  m o r e  s i g n i � c a n t  e f fe c t  t h a n  e x t e r n a l 

acknowledgment [16].  According to research in 

educational psychology, students who have a strong desire 

to learn and self-assurance in their abilities, qualities that 

were frequently fostered through problem-solving 

exercises accomplish better academically and exhibit 

higher levels of motivation. For instance, studies on math 

problem-posing show that children who complete these 

mentally taxing activities have higher levels of self-

e�cacy, which increases intrinsic drive [17]. Higher levels 

of self-e�cacy were correlated with better resilience and 

academic success, according to [18]. Investigation of the 

ways in which undergraduate students' self-e�cacy 

affects their capacity to manage academic pressure, 

uphold relationships, and solve issues creatively. Several 

studies that support this result that self-e�cacy 

signi�cantly aids individuals in overcoming challenges, as 

it helps manage stress and maintain motivation. High self-

e�cacy students exhibit greater resilience, enabling them 

to tackle academic challenges con�dently [19]. Self-

e�cacy signi�cantly in�uences academic performance 

and persistence, with students who believe in effort-based 

improvement achieving higher success rates and 

exhibiting achievement-oriented behavior. The same 

�ndings were also found by Abdolrezapour et al., as 

mentioned above [20].

The study concluded that motivation is primarily driven by 
internal factors like self-e�cacy and personal growth. 
Individuals who observe progress, have con�dence in their 
abilities, and achieve good grades exhibit higher 
motivation and success. While external rewards play a role, 
their impact is less signi�cant. A high self-e�cacy score of 
4.12 highlights perseverance, hard work, and creativity as 
key contributors to achievement, emphasizing the 
importance of intrinsic motivation and self-assurance in 
driving success.
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Portfolios are systematic collections of varied data 

sources that showcase evidence of activities and 

achievements throughout an educational experience. They 

enhance learning, encourage critical thinking, and support 

a lifelong commitment to learning. By allowing individuals 

to document their accomplishments, portfolios act as an 

invaluable assessment tool, providing insights into 

performance over time [1]. Besides their role in 

assessment, portfolios also facilitate self-re�ection and 

s e l f- eva l u at i o n,  a � r m i n g  o n g o i n g  p rofe ss i o n a l 

development. These attributes render portfolios vital 

instruments in both academic and professional growth [2]. 

Paper-based por tfol ios  �rst  became impor tant 

instruments in the mid-1980s. However, technological 

advancements resulted in the creation of e-portfolios, 

which overcome traditional forms' limitations, such as 

accessibility, bulkiness, and management [3]. E-portfolios 

provide a digital platform for students and professionals to 

collect, organize, and present material relevant to their 

long-term development. These digital resources offer a 

structured and �exible approach to documenting learning 

events, making them highly adaptable to a variety of 

disciplines and educational settings [4]. E-portfolios offer 

various advantages over traditional portfolios. One 
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signi�cant advantage is the ease of administration and 

reduced danger of data loss. Unlike conventional 

portfolios, which are susceptible to damage or loss, e-

portfolios allow users to safely save their work in digital 

formats [5]. Furthermore, e-portfolios enable remote 

engagement between instructors and students, allowing 

educators to provide comments, track progress, and direct 

learning from a distance. This feature is consistent with the 

increasing reliance on technology in education, 

establishing e-portfolios as a practical answer for modern 

learning contexts [6]. E-portfolios are vital in competency-

based medical education because they allow students to 

demonstrate both theoretical knowledge and practical 

skills over time. They encourage re�ective activities, which 

are essential for developing critical thinking skills, ethical 

reasoning, and lifelong learning habits [7]. For example, 

medical students can use e-portfolios to track their 

progress in acquiring essential qualities like clinical 

communication and decision-making while receiving 

continuous feedback from their super visors [8]. 

Furthermore, e-portfolios are very adaptable to a variety of 

educational methodologies, such as problem-based and 

case-study learning.  They can record students' 

interactions with real-world settings, problem-solving 

tactics, and re�ections on signi�cant learnings [6]. This 

versatility makes e-portfolios useful not only for personal 

development but also for institutional assessment and 

accreditation, providing insights into program e�cacy and 

student outcomes [9]. E-portfolios can contribute 

signi�cantly to l ifetime learning by encouraging 

c o n t i n u o u s  d o c u m e n t a t i o n  a n d  r e � e c t i o n.  Fo r 

professionals, they serve as a repository for credentials, 

research, and clinical accomplishments, facilitating career 

growth and accreditation processes [4]. They also improve 

re�ective behaviours, which are well-suited to the 

demands of medical and allied students and professionals 

looking for tools for competency-based learning and career 

development [10]. 

This study aims to investigate the mentors' opinions on the 

bene�ts and obstacles of deploying e-portfolios. 

This was a cross-sectional qualitative study that explored 

the perspectives of mentors involved in mentoring the 

development of e-portfolios in an undergraduate medical 

program. The study was conducted in Fatima Memorial 

Medical College from 1st February to 1st March 2024. An 

integrated curriculum is being implemented in the institute 

that spans over �ve years. E-portfolios were recently 

introduced in the 1st year of MBBS. Competencies for each 

year to be recorded in the portfolio were identi�ed. Before 

formal implementation, students were trained to create e-

portfolios using Google Sites. The entire class was divided 

into six groups, and each group was allocated a mentor, 

who supervised the e-portfolio development of their 

respective mentees' group. Only the mentors of the 1st year 

MBBS integrated curriculum were included in the study; the 

mentors of the traditional MBBS curriculum were not 

included in the study. The study was submitted to the 

Institutional Review Board for approval. Mentors were 

encouraged to participate voluntarily after gaining IRB 

approval (FMH-13/12/2023-IRB-1350). All participants 

provided written informed consent before the interviews 

began. Data were gathered using semi-structured 

interviews. Two main frameworks helped shape the guide's 

development. First, Kallio et al., suggested a framework 

that focuses on methodical activities such as setting 

objectives, examining relevant literature, and piloting 

questions to re�ne content. Second, the guide bene�ted 

from Jordan et al., and has practical advice, such as 

framing open-ended questions to promote meaningful 

debates in medical education. The handbook completed a 

pilot test with a group of medical educationists, and 

adjustments were made based on their comments [11, 12]. 

Purposive sampling was used to choose mentors, focusing 

on those who were directly involved in e-portfolio-building 

mentoring within the integrated curriculum. Six mentors in 

all were interviewed. The duration of each interview was 45 

to 50 minutes. After the interviews were recorded, they 

were transcribed. The transcribed data were cross-

checked with the �eld notes for consistency, and member 

checking was done to con�rm the accuracy of the 

transcriptions. To determine the advantages and 

di�culties of e-portfolio implementation, a thematic 

analysis was carried out. Throughout the study, ethical 

s t a n d a r d s  w e r e  u p h e l d ,  i n c l u d i n g  p a r t i c i p a n t 

con�dentiality and anonymity. Transcripts were coded, and 

all data were safely stored. To guarantee this, participants 

were made aware of their freedom to leave the study at any 

time without facing any repercussions.
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Four major themes emerged from the thematic analysis of 

faculty opinions on the use of e-portfolios in student 

learning, each supported by more speci�c participant 

insights and minor sub-themes. These �ndings paint a 

clear picture of the advantages, di�culties, and 

requirements that educational institutions must meet for 

e-portfolios to be successful. Teachers reported that by 

integrating several aspects of their student's academic and 

personal development, e-portfolios allowed them to see 

the larger picture of how students learn (Figure 1).
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Figure 1: Themes and Subthemes

Teachers reported that e-portfolios helped students 
become more self-aware of their academic strengths and 
areas for improvement by encouraging them to participate 
in re�ective practices. As one faculty member mentioned 
re�ection on their assignments helped students identify 
where they excelled and where improvement was needed. 
Another faculty member observed that students gained a 
clearer understanding of their academic journey and long-
term goals. Faculty saw e-portfolios as a useful addition to 
exams because they gave students a chance to 
demonstrate their abilities and achievements outside of 
the con�nes of traditional assessments. In support of this, 
one faculty member stated that E-portfolios allowed 
students to highlight achievements in areas like design and 
creativity that exams often overlook. Another participant 
remarked this platform revealed talents that may not have 
surfaced in standard assessments. The process of 
creating and maintaining e-portfolios enhanced students' 
digital literacy, a bene�t faculty recognized as essential in 
today's technological landscape. As one faculty member 
explained Students' engagement with digital tools through 
e-portfolios improved their IT skills, which is critical for 
their future careers. Another faculty member added many 
students gained con�dence in navigating online platforms 
and tools, a skill that will serve them well beyond the 
classroom. Faculty found that the process of developing e-
portfolios improved students' critical thinking and 
communication skills signi�cantly. Structured re�ection 
and curation of e-portfolios required students to think 
critically about their work, which was constantly 
highlighted by professors. One faculty member noted the 

re�ective nature of e-portfolios encouraged students to 
delve deeper into the signi�cance of their work. Another 
pointed out that students were learning to connect their 
academic efforts with broader learning objectives. Faculty 
found that creating e-portfolios increased students' 
capacity to explain their ideas and show their work in an 
organized manner. One faculty member shared that the e-
portfolio process signi�cantly enhanced students' ability 
to communicate their ideas effectively. Another 
commented that this platform helped students develop 
structured and clear ways of expressing their academic 
and personal achievements. While faculty recognized the 
bene�ts of e-portfolios, they also identi�ed signi�cant 
problems for both students and instructors. The 
challenges were divided into three sub-themes. Faculty 
frequently encountered technological concerns, such as 
system navigation problems and unstable internet 
connectivity, which hampered the e-portfolio process. One 
faculty member expressed that Both students and faculty 
faced frustrations with system usability and internet 
connectivity. Another reported that there were instances 
where students lost progress due to system crashes or 
poor connectivity. Balancing the time required for e-
portfolio construction with other academic duties 
presented substantial  hurdles for  students and 
instructors. One faculty member remarked that students 
struggled to manage their coursework alongside creating 
e-portfolios. Another added that Providing detailed and 
timely feedback on e-portfolios was more time-consuming 
than anticipated. Faculty reported that students often 
needed extensive guidance in deciding which elements to 
include in their e-portfolios, adding to the workload for 
educators. As one faculty member explained students 
frequently sought help to determine what content was 
relevant and meaningful for their portfolios. Another noted 
that Guiding students through content curation required 
considerable time and effort from faculty. Faculty stressed 
the importance of institutional support in overcoming the 
hurdles connected with e-portfolio deployment. Reliable 
technological infrastructure and comprehensive training 
for both students and instructors were regarded as 
necessary for successful e-portfolio utilization. One faculty 
member stressed that seamless internet connectivity is 
crucial; its absence created signi�cant hurdles in the e-
portfolio process. Another faculty member noted that 
Training sessions on e�cient use of the platform would 
have alleviated many of the initial challenges. Faculty 
underscored the necessity of continuous technical 
suppor t to address issues promptly,  minimizing 
disruptions to the e-portfolio process. As one faculty 
member pointed out technical assistance should be readily 
available to ensure smooth progress for students and 
faculty. Another faculty member suggested that Having 
immediate troubleshooting support would save time and 
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reduce frustration. In summary, the teachers saw e-
portfolios as an effective approach to promoting well-
rounded learning and skill development activities in 
students. However, getting them up and running was not 
easy. Big challenges were technical di�culties, time 
management issues, and the need to lead students through 
the process of developing valuable content. Faculty 
stressed the importance of strong institutional support, 
such as solid infrastructure, rigorous training, and 
continuing technical assistance, in making e-portfolios 
successful in education.

It was concluded that regardless of the limitations, the 
bene�ts of using an e-portfolio to improve students' skill 
sets are clear. It is critical that institutes address these 
problems and provide ongoing support to staff and 
students in order to facilitate the successful adoption of e-
portfolios and improve the overall student learning 
experience.
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D I S C U S S I O N

The �ndings of this comprehensive study are strikingly 
consistent with the vast body of existing literature, which 
emphasizes the importance of e-portfolios as innovative 
tools that signi�cantly improve students' learning 
experiences by expertly integrating re�ective practices 
while simultaneously showcasing a diverse array of skills 
that students possess. Faculty observations about the 
critical role that re�ection plays in developing self-
awareness in students are strikingly similar to the �ndings 
that emphasize how e-portfolios facilitate productive 
learning through the mechanism of self-assessment and 
organized re�ection [13]. This intricate re�ective process 
allows students to gain a profoundly deeper understanding 
of their individual strengths, weaknesses, and long-term 
goals, which is entirely consistent with observations about 
the enormous value of critical self-re�ection in higher 
education [14]. E-portfolios have the astonishing ability to 
empower students by allowing them to highlight their 
successes in creative domains such as creativity and 
design, which goes far beyond the restrictions of 
traditional assessment methods that are frequently used. 
This noteworthy discovery is consistent with research that 
has identi�ed e-portfolios as dynamic platforms for 
educational  innovation,  suppor ting students in 
demonstrating a wide range of talents that traditional 
testing techniques may inevitably fail to effectively capture 
[15]. Similarly, the development of digital literacy a bene�t 
that faculty members have notably recognized is 
inextricably linked to ongoing discussions about how active 
engagement with e-portfolios signi�cantly improves the 
technical skills that are critical for student's future career 
prospects [16]. The observed improvements in students' 
critical thinking and communication skills re�ect a 
multitude of insights on how e-portfolios, particularly 
those reinforced with advanced analytics, stimulate much 
deeper engagement with speci�c learning objectives [17]. 
While these various bene�ts are certainly substantial, the 
limitations found in this study ranging from technological 
di�culties and time restrictions to the critical need for 
extensive guidance are not uncommon in the deployment 
of e-portfolios. Similar issues have been documented in 
various evaluations of postgraduate medical training, 

highlighting the importance of the usability of the systems 
used and the reliability of internet connectivity in 
determining the overall success of these educational 
initiatives [18]. Technical challenges, such as unexpected 
system crashes and limited connectivity, were speci�cally 
noted in the study's �ndings, implying that a smooth 
technological infrastructure is vitally necessary for the 
effective operation of e-portfolio operations [19]. 
Furthermore, time management appeared as a major worry 
for both students and staff members. Faculty members 
reported that they frequently struggled to strike a balance 
between the demanding requirements of coursework and 
the intricate process of e-portfolio development, a 
concern echoed in extensive research emphasizing the 
time-intensive nature of e-portfolios in assessing student 
achievement [20]. Furthermore, the need to provide 
detailed and constructive feedback on e-portfolios 
increased the overall workload, which is consistent with 
the �ndings that highlight the resource-intensive nature of 
guiding students in the curation of meaningful and relevant 
portfolio content [21].  Institutional support was widely 
acknowledged as a critical factor in overcoming the 
identi�ed challenges, with faculty members advocating for 
the establ ishment of  dependable technological 
infrastructures, comprehensive training programs, and 
o n g o i n g  t e c h n i c a l  a s s i s t a n c e.  T h e s e  s e n s i b l e 
recommendations are consistent with the �ndings, which 
emphasize the critical importance of ensuring that e-
portfolio deployment is effectively linked with institutional 
capabilities to ensure a smooth adoption process [22]. 
Similarly, the necessity for timely troubleshooting support 
to ease irritation and maintain continuous progress is 
consistent with research highlighting the importance of 
proactive technical support in e�ciently minimizing 
possible disruptions [15].
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Original Article

Hyperglycaemia, a metabolic disease caused by 
de�ciencies in either insulin release, its action, or both, is 
the hallmark of type 2 diabetes mellitus (DM) [1]. Diabetes's 
high morbidity and mortality rate, up to 80% of deaths from 
cardiovascular disease (CVD), are a result of the disease's 
long-term macrovascular consequences [2]. Patients with 
diabetes frequently experience both aberrant lipoprotein 
metabolism and hormone therapy (HT). Among the main 
risk factors for CVD in Type 2 Diabetes Mellitus (T2DM) is 
dyslipidaemia. Hypertriglyceridemia decreased high-
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density lipoprotein (HDL) cholesterol, and an increase in 
the proportion of tiny, dense low-density lipoprotein (LDL) 
particles are the most prevalent patterns of dyslipidaemia. 
Although the exact etiology of diabetic dyslipidaemia is 
unknown, a substantial amount of data points to insulin 
resistance as a key factor in the illness's progression. 
Increased free fatty acid �ow due to insulin resistance is 
thought to be the primary source of the lipid alterations 
linked to diabetes mellitus [3]. In light of this, the goal of the 
physician should be to lower the patient's risk of CVD by 
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Dyslipidemia is a common metabolic condition linked with type 2 diabetes mellitus and is a 

substantial risk factor for cardiovascular disease. The pathogenicity and pattern of 

dyslipidemia may vary with the duration of diabetes, requiring investigation of these changes to 

improve treatment approaches. Objectives: To compare the prevalence and patterns of 

dyslipidemia in newly diagnosed compared with long-term type 2 diabetes mellitus patients in a 

tertiary care hospital in Pakistan. Methods: A comparative cross-sectional study was 

conducted with 300 type 2 diabetes mellitus patients, divided into two groups: 150 newly 

diagnosed and 150 long-term diabetics. HbA1c and Lipid pro�les (total cholesterol, low-density 

lipoprotein, high-density lipoprotein, and triglycerides) were assessed. Dyslipidemia was 

de�ned per American Diabetes Association guidelines. Statistical analysis was performed 

using SPSS version 25.0, with a p-value of <0.05 considered signi�cant. Results: The results 

show that the patients with long-term type 2 diabetes mellitus are associated with signi�cantly 

increased (92%, p<0.05) levels of lipid pro�le parameters as compared with the newly diagnosed 

type 2 diabetes mellitus patients (78%). Moreover, the mean HbA1c levels in blood are positively 

associated with the severity of dyslipidemia. Conclusion: It was concluded that dyslipidemia 

progressively increases with the advancement of type 2 diabetes mellitus.
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managing hyperglycaemia,  hyperglycaemia,  and 
dysl ipidaemia through l i festyle  changes and/or 
medication. Blood pressure and lipid objectives are 
lowered for diabetes patients, a high-risk population 
because macrovascular disease is the primary cause of 
death in this population [4]. Extended periods of 
hyperglycaemia in type 2 diabetes (T2DM) alter the 
glycosylation of proteins, particularly the connective 
tissue proteins (collagen crosslinking) and matrix proteins 
found in artery walls [5]. Atherosclerosis is the main 
outcome of this harmful process, which is the growth of 
endothelial function. The metabolism of proteins, fats, and 
carbohydrates is altered due to a lack of insulin activity [6]. 
In type 2 diabetes, hypertriglyceridemia, a drop in serum 
HDL cholesterol, and sporadic elevated serum LDL 
cholesterol are all correlated with relative insulin shortage, 
insulin resistance, and obesity. Dyslipidaemia, which 
elevated LDL-C characterizes, decreased HDL-C, or 
elevated triglycerides TG levels, is linked to type 2 diabetes 
[7]. An individual factor for coronary artery disease (CAD) is 
raised triglyceride (TG) levels. Due to its highest risk of 
developing macrovascular problems, which impact 10- 73% 
of diabetic patients, dyslipidaemia in T2DM is a major 
concern [8, 9]. Additionally, diabetes mellitus is ranked in 
the highest risk group due to expert reports from the Adult 
Treatment Panel III (ATP III) panel on detecting, evaluating, 
and treating high blood cholesterol in adults, which 
compares it to CAD [10]. Duration of diabetes is a 
signi�cant factor in the progression of dyslipidaemia. As 
the disease advances, dyslipidaemia patterns also get 
worse, resulting in an increased risk of cardiovascular 
complications. Research has shown that long-term T2DM 
patients are more associated with severe l ipid 
abnormalities compared to newly diagnosed patients. This 
chronological aspect of dyslipidaemia progression 
highlights the need for continuous lipid monitoring and 
management in the case of diabetes. 
This study aims to provide a valuable understanding of the 
progression of dyslipidemia in T2DM patients, thereby 
updating clinical practice and more treatment strategies to 
improve patient outcomes.

M E T H O D S
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The current cross-sectional analytical study was 

conducted at Bhitai Dental and Medical College, Mirpur 

Khas, Sindh, Pakistan, for two years, from February 2022 to 

January 2024.The sample size was calculated by the 
2 1 1 2 2 2following formula: n= Z  x (p  x q  + p  xq )  / d .In this equation: 

Z is the chosen level of con�dence that is considered as 
1 21.96 for 90% con�dence, p  and p  are the expected 

prevalence of dyslipidemia in newly diagnosed and long-

term diabetics, respectively while, q1 indicates 1-p1 and q2 

as 1-p2. d is the required margin of error. Based on �ndings 

from previous studies, the prevalence of dyslipidemia in 

newly diagnosed diabetics (p1) was estimated to be 89% 
2[11], and in long-term diabetics (p2) it was 92% [12], d  as 

5.57=6%. Using these values, a sample size of 300 (150 

patients per group) patients was calculated as su�cient to 

detect a statistically signi�cant difference in dyslipidemia 

patterns. The patients diagnosed with T2DM within the last 

6 months with no previous history of lipid-lowering 

treatment were included as newly diagnosed diabetic 

patients while the long-term diabetic group included the 

patients with at least �ve years of T2DM. The age for both 

groups was 30 to 70 years. The patients with a history of 

type 1 and gestational diabetes, chronic renal disease, and 

liver disorders, were excluded from both study groups. The 

patients with a history of bariatric surgery, medication 

(lipid-lowering, antihypertensive or hormone replacement 

therapy), chronic alcohol addiction and cigarette smoking 

were also excluded from the research. All the respondents 

were informed about the objective, methods, possible 

risks, and usefulness of the research. Informed consent 

from the participants was taken in written form. They were 

allowed to quit the study at any point without any pressure. 

Data were collected through a non-probability consecutive 

sampling technique, from the selected participants by 

relevant medical history, clinical examination, and 

laboratory reports. A blood sample was taken from all 

participants in fasting condition to measure lipid pro�le 

biomarkers, such as Total cholesterol (TC), LDL, HDL, and 

TG. Glycemic control was evaluated by measuring fasting 

blood glucose and HbA1c levels. The lipid pro�les of newly 

diagnosed and long-term diabetic patients were then 

compared to �nd signi�cant differences in dyslipidemia 

patterns. For male, the reference cut-off values for lipid 

pro�les were as follows: TC levels below 200 mg/dL, LDL 

below 100 mg/dL, HDL above 40 mg/dL, and TG below 150 

mg/dL. For female TC levels below 200 mg/dL, LDL below 

100 mg/dL, HDL above 50 mg/dL, and TG below 150 mg/dL 

were considered within the normal range. Statistical 

analysis of the obtained data was carried out using SPSS 

version 25.0. Descriptive statistics were used to represent 

the values related to the demographic features and clinical 

presentations. Continuous study variables were described 

as mean ± standard deviation (SD), and the categorical 

variables were shown in the form of frequencies and 

percentages. The data normality was tested using the 

Shapiro-Wilk test, and the data were found to be normally 

distributed. An Independent t-test was used for the 

comparison of the means of lipid pro�les between newly 

diagnosed and long-term diabetic patients and the 

Pearson correlation test was applied to �nd a correlation 

between glycaemic control and various lipid parameters. p-

values less than 0.05 were regarded as statistically 
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signi�cant. Ethical approval for the research was obtained 

from the relevant institutional review board before the 

start of the study (BDMC/R&D/ERC/2022-01).
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The demographic characters and clinical �ndings of all the 

participants are displayed. The mean age of the newly 

diagnosed group was 48.6 ± 10.3 years, while the long-term 

diabetic group showed a mean age of 55.2 ± 8.7 years. The 

gender distribution was comparable between the two 

groups, with a slightly higher proportion of male. Poor 

glycemic control, as indicated by higher HbA1c levels, was 

more pronounced in the long-term diabetic group (mean 

HbA1c: 8.9% ± 1.6%) compared to the newly diagnosed 

group (mean HbA1c: 7.6% ± 1.3%, p≤0.05). HbA1c levels were 

seen positively (p≤0.05) correlated with the severity of 

dyslipidemia, particularly with elevated LDL cholesterol 

and triglycerides, in both groups. Body mass index (BMI) 

was signi�cantly higher in the long-term diabetic group 

(mean BMI: 29.3 ± 4.8 kg/m²) compared to the newly 

diagnosed group (mean BMI: 27.8 ± 5.2 kg/m², p<0.05). 

Higher BMI was positively correlated with elevated LDL 

cholesterol and triglycerides (p<0.05) in both groups, 

indicating that increased body weight exacerbates lipid 

abnormalities, particularly in long-term diabetics. Gender 

differences in lipid abnormalities were also analyzed, with 

male showing a higher prevalence of elevated LDL 

cholesterol and triglycerides, while female had a higher 

prevalence of low HDL cholesterol. This gender-speci�c 

dyslipidemia pattern was consistent across both groups 

(Table 1).

R E S U L T S

Table 1:Clinical, Demographic, and Baseline Investigations of the 
Study Population

Mean Age (Years)

Characteristic
Newly Diagnosed 
Diabetics (n=150)

Long-Term 
Diabetics (n=150)

48.6 ± 10.3 55.2 ± 8.7

Male Gender n (%) 80 (53.3) 84 (56)

Mean HbA1c (%) 7.6 ± 1.3 8.9 ± 1.6

Mean BMI (kg/m²) 27.8 ± 5.2 29.3 ± 4.8

Fasting Blood Glucose
 (mg/dL) 152.4 ± 28.7 178.6 ± 34.2

Postprandial Blood 
Glucose (mg/dL) 192.3 ± 45.1 212.5 ± 48.7

Total Cholesterol (mg/dL) 192.3 ± 45.1 212.5 ± 48.7

LDL Cholesterol (mg/dL) 112.3 ± 27.4 130.8 ± 31.2

HDL Cholesterol (mg/dL) 41.6 ± 8.9 38.4 ± 9.5

Triglycerides (mg/dL) 170.5 ± 38.2 192.7 ± 45.6

The study participants' lipid pro�les were examined to 

compare the two groups' dyslipidemia prevalence and 

trends. The American Diabetes Association (ADA) de�nes 

dyslipidemia as having high LDL cholesterol (≥100 mg/dL), 

low HDL cholesterol (<40 mg/dL in men and <50 mg/dL in 

women), elevated total cholesterol (≥200 mg/dL), and 

elevated triglycerides (≥150 mg/dL). The cut-off values for 

male and female are provided in brackets where applicable. 

Table 3 shows the prevalence of each dyslipidaemia type. 

78% of patients in the newly diagnosed diabetic group had 

dyslipidemia in some form, with hypertriglyceridemia 

(42%), low HDL cholesterol (45%), and increased LDL 

cholesterol (55%), being the most dominant abnormalities. 

In contrast, the long-term diabetic group had a much 

greater prevalence of dyslipidemia (92% of patients 

affected). Of the patients in this group, 72% had increased 

LDL cholesterol, 58% had low HDL cholesterol, and 66% 

had hypertriglyceridemia. Females in the long-term 

diabetic group showed signi�cantly lower HDL cholesterol 

levels (36.4 ± 8.9 mg/dL) compared to males in the same 

group (39.7 ± 9.2 mg/dL, p<0.05). The signi�cantly different 

values among both study groups were seen, in the overall 

incidence of dyslipidemia (p≤0.05) (Table 2).

Table 2: Comparison of Dyslipidemia Patterns Between Newly 
Diagnosed and Long-Term Type 2 Diabetics

Any Dyslipidemia, n (%)

Dyslipidemia 
Parameter

Newly Diagnosed 
Diabetics

 (n=150)

Long-Term 
Diabetics 

(n=150)
p-value

117 (78%) 138 (92%) <0.001*

Raised Total Cholesterol
 (>200 mg/dL), n (%) 42 (28%) 66 (44%) 0.002*

Raised LDL Cholesterol
 (>100 mg/dL), n (%) 83 (55%) 108 (72%) 0.001*

Low HDL Cholesterol
 (<40 mg/dL for men, <50 
mg/dL for women), n (%)

45 (30%) 87 (58%) <0.001*

Elevated Triglycerides
 (>150 mg/dL), n (%) 63 (42%) 99 (66%) <0.001*

Mean LDL Cholesterol 
(mg/dL) 112.3 ± 27.4 130.8 ± 31.2 <0.001**

Mean HDL Cholesterol
 (mg/dL) 39.8 ± 9.0 37.8 ± 9.4 0.045**

Mean Triglycerides
 (mg/dL) 170.5 ± 38.2 192.7 ± 45.6 <0.001**

*Chi-square test was applied for categorical variables. 
**Independent sample t-test was applied for continuous 
variables. p<0.05 indicates statistically signi�cant differences. 

The group with diabetes for a longer duration had 

considerably greater mean levels of LDL cholesterol (138.2 

± 32.6 mg/dL vs. 124.4 ± 30.2 mg/dL, p<0.05), triglycerides 

(189.7 ± 58.3 mg/dL vs. 159.6 ± 49.2 mg/dL, p<0.05), total 

cholesterol (212.3 ± 40.7 mg/dL vs. 196.5 ± 35.4 mg/dL, 

p<0.05), and LDL cholesterol (188.2 ± 32.6 mg/dL vs. 159.6 ± 

49.2 mg/dL, p<0.05) in comparison to the newly diagnosed 

group. On the other hand, the group with a history of 

diabetes had lower HDL cholesterol levels (38.1 ± 9.6 mg/dL) 

than the group with a recent diagnosis (44.3 ± 10.2 mg/dL, 

p≤0.05) (Table 3).
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Table 3: Lipid Pro�le Parameters and Cutoff Values for Male and 
Female Patients

C O N C L U S I O N S
It was concluded that the study shows a clear variation in 
dyslipidemia patterns between newly diagnosed and long-
term type 2 diabetic patients. Long-term diabetics show a 
signi�cantly higher prevalence and severity of lipid 
abnormalities. Early and regular screening for lipid 
abnormalities should be part of routine laboratory 
diagnosis. Strict glycemic control is essential, as it 
correlates with better lipid outcomes, and therefore 
optimizing HbA1c should be a priority.

D I S C U S S I O N

In the current research study, the incidence of dyslipidemia 
was observed in 78% of newly diagnosed T2DM patients, 
compared to 92% in the long-term diabetic group. The 
difference was signi�cant at p≤0.05, indicating that the 
severity of dyslipidemia is signi�cantly associated with the 
progression of T2DM. These �ndings align with previous 
studies that reported variable prevalence rates of 
dyslipidemia in known T2DM cases. For example, a study by 
Habib reported a prevalence rate of 85.33% in T2DM 
patients [13], which is similar to the 89% prevalence 

Total Cholesterol
(Male/Female:

 >200)

Lipid Parameter 
(mg/dL)

Newly Diagnosed 
p-

value

Long-Term
p-

value*Male 
(n=A)

Female 
(n=B)

Male 
(n=C)

Female 
(n=D)

196.5 ± 
35.4

198.0 ± 
32.5

0.021*
212.3 ± 

40.7
215.5 ±

 38.2
0.031*

LDL Cholesterol
(cut-off >100)

124.4 ± 
30.2

126.0 ±
 28.3

0.001*
138.2 ±

 32.6
140.0 ±

 30.5
0.034*

HDL Cholesterol
(cut-off <40
 for men,<50 
for women)

44.3 ± 
10.2

48.1 ± 
9.4

0.017*
38.1 ± 

9.6
42.0 ±

 8.8
0.019*

Triglycerides
(cut-off >150)

159.6 ± 
49.2

165.0 ± 
50.1

0.021*
189.7 ± 

58.3
192.5 ± 

55.4
0.014*

*p-value refers to statistical signi�cance between newly 
diagnosed and long-term diabetics, based on the independent t-
test. Cut-off values: Total Cholesterol >200 mg/dL, LDL >100 
mg/dL, HDL <40 mg/dL for men and <50 mg/dL for women, 
Triglycerides >150 mg/dL.

The study �ndings suggest that the length of T2DM has a 
signi�cant impact on the severity and pattern of 
dyslipidemia. Long-term diabetics not only exhibited 
higher rates of dyslipidemia but also had more pronounced 
lipid abnormalities, which may subsidize their higher risk 
for cardiovascular complications. These results 
u n d e rs co re  t h e  n e e d  fo r  m o re  a g g re ss i ve  l i p i d 
management strategies in long-term diabetic patients. 
Positive correlation coe�cients (r) indicate that as HbA1c 
increases, lipid levels also tend to increase. Negative 
correlation coe�cients of HDL levels indicate that as 
HbA1c increases, it tends to decrease. The correlations are 
stronger in long-term diabetics compared to newly 
diagnosed diabetics, particularly for total cholesterol, LDL 
cholesterol, and triglycerides (Table 4).

Table 4: Correlation Between Glycaemic Control (Measured by 
Hba1c) and Various Lipid Parameters for Both Newly Diagnosed 
and Long-Term Diabetics

Total Cholesterol

Lipid Parameter
 (mg/dL)

Newly Diagnosed ( r)
p-

value
Long-Term

 ( r)
p-

value*

0.25 0.02 0.30 0.01

LDL-Cholesterol 0.22 0.03 0.28 0.02

HDL-Cholesterol -0.19 0.04 -0.24 0.04

Triglycerides 0.31 0.01 0.35 0.01

observed by Rizwan et al., [14]. The �ndings of our study 
also display a positive correlation of TC, TG and LDL with 
HbA1c levels and a negative correlation of HDL with HbA1c 
levels in both the study groups. It indicates that 
dyslipidemia is present in patients with increased HbA1c 
and increases with the increase in HbA1c levels. This 
�nding of our study is well supported by Sharahili et al., who 
also reported a positive association of HbA1c with all 
biomarkers of lipid pro�le other than HDL-C, which showed 
a negative correlation [15]. Samimagham et al., in their 
research, showed a signi�cant positive association of 
HbA1c with lipid pro�le parameters [16]. These studies 
suggest that HbA1c is important biomarkers to check long-
term glycemic index and it also predicts the level of 
dyslipidemia [17, 18]. The results of our study are other 
�ndings that highlight the risk of controlling dyslipidemia in 
diabetic patients. For example, studies from South Africa 
and Nigeria reported dyslipidemia prevalence rates of 
90.3% and 90.7%, respectively, in T2DM patients [19-21]. 
Some of the limitations of our study are acknowledged, 
including a small cohort size, conducted at a single tertiary 
care hospital, and not including the duration of disease and 
treatment for diabetes. The study also did not include some 
confounding variables like diet and physical activity. 
However, our study delivers valuable information about the 
incidence and progression of dyslipidemia in T2DM 
patients. Healthcare providers should prioritize early 
screening for dyslipidaemia. Routine lipid pro�le 
assessments should be part of diabetes management to 
detect and address dyslipidaemia early.
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Original Article

The clinical laboratory is an integral part of every hospital 
and plays a vital role in making a diagnosis. Due to various 
potential hazards, laboratory workers encounter a large 
number of health hazards during their routine work [1-3]. 
Laboratory personnel should be aware of these potential 
hazards to prevent them by adopting safety measures [4]. 
Unsafe behaviour accounts for 80-90% of occupational 
incidents [5, 6]. Laboratory safety is an approach to 
prevent injuries in the laboratory [7, 8]. Safety begins with 
identifying potential hazards and adopting a safety-
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oriented personal  behaviour,  attitude and good 
housekeeping and practicing good laboratory techniques 
consistently [9-11]. Occupational Safety and Health Act 
(OSHA) ensures the health of employees and provides 
safety standards as well as guidance for the effective 
control of laboratory hazards [12, 13]. Both employers and 
employees must show optimal compliance with OSHA 
initiatives by collaborating and getting actively involved in 
the implementation of OSHA programs to avoid hazards 
[14]. Generally, there are seven types of laboratory hazards: 
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Clinical laboratories have an essential part in the diagnosis of disease. However, they also pose 

several hazards, including exposure to infectious agents, chemicals and radiation, as well as 

physical hazards such as ergonomic injuries. Adequate safety measures must be designed and 

practiced to minimize the risk of hazards and make sure the safety of laboratory workers. 

Objectives: To assess Knowledge, Attitude and Practice of Laboratory Safety among laboratory 

workers. Methods: It was an observational cross-sectional study conducted over two months in 

all the a�liated laboratories of Mayo Hospital, Lahore. The questionnaire regarding Knowledge, 

Attitude and Practice regarding Laboratory Safety was �lled by 75 participants. All the collected 

data were analyzed using SPSS 23. The qualitative variables were mentioned as frequency and 

percentage and the quantitative variables as mean ± SD. Results: Out of 75 participants, 59% 

were male and 41% were female. The Knowledge, Attitude and Practice scores were 23.15  2.88, 

11.0  1.26 and 11.73  1.97 respectively. The job title was associated with knowledge signi�cantly 

(p= 0.03) and practice level (p=0.01). The participants' knowledge was signi�cantly correlated 

with attitude (r=0.341, p=0.003) and practice (r=0.379, p=0.001). Conclusions: It was concluded 

that the laboratory workers had overall excellent knowledge, good attitude and practice level. 

The job title had a signi�cant association with knowledge and practice level. The correlation of 

knowledge with attitude and practice was signi�cant
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1) Chemical hazards 2) Biological hazards 3) Fire hazards 4) 
Electrical hazards 5) Mechanical hazards 6) Radiation 
hazards 7) Ergonomic hazards. The most commonly 
encountered hazard to laboratory personnel is biological 
hazard which can be transmitted via direct contact with 
blood and body �uids, needle stick injuries and inhalation of 
airborne droplets [13-15]. Chemical hazards in the 
laboratory are mainly due to chemicals such as acids, 
alkalis, carcinogens, corrosives and irritants [10, 11]. In 
addition to this, �ammable liquids can also cause �re 
hazards. Another cause of �re hazard is the short-
circuiting of electrical equipment. Electrical hazards can 
also result from naked electricity wires, overloaded 
circuits and touching the electrical equipment with wet 
hands [16, 17]. The mechanical hazards in the laboratory are 
associated with equipment such as centrifuges, 
homogenizers and autoclaves and improper use or disposal 
of glassware [11,18]. The radiation hazards are due to 
radioactive material and non-ionizing radiations from 
microwaves, heating lamps and safety cabinets used. In 
addition to these hazards, the ergonomic hazards are due 
to repetitive manual tasks, continuous microscopy and 
manual pipetting resulting in ganglion cysts, bursitis, 
tenosynovitis and musculoskeletal disorders [9, 14]. 
Laboratory hazards have drastic effects on laboratory 
personnel and the environment. Most of the time hazards 
remain unrecognized due to inadequate awareness of 
safety measures, apathetic attitude and improper practice 
of safety protocols. 
This study aims to assess the knowledge, attitude and 
practices of laboratory personnel of Mayo Hospital/ King 
Edward Medical University Lahore towards laboratory 
safety.

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers

M E T H O D S

This observational cross-sectional study was conducted 
from November 2022 to December 2022 at all a�liated 
laboratories of King Edward Medical University/Mayo 
Hospital, Lahore after approval from IRB (Letter No. 
918/RC/KEMU) of King Edward Medical University (KEMU). 
The sample size was calculated by taking the con�dence 
level of 95%, absolute precision as 5% and the expected 
percentage of good knowledge of laboratory safety as 
96.5% among laboratory workers [12]. Non-probability, 
convenient sampling technique was used. The data were 
collected after getting consent from 75 laboratory workers 
both male and female using a questionnaire designed by 
keeping in view the formats designs [12, 17]. All technicians 
and doctors working at the a�liate laboratories and who 
gave consent to participate were included. While, workers 
from other laboratories were excluded. The questionnaire 
was validated by two medical educationists. It was 
comprised of four sections. Demographic data on age, 

gender and job title was included in the �rst section. The 
second section consisted of questions related to 
knowledge (n=28), the third section focused on questions 
related to attitude (n=12) and the last section included 
questions related to participant's practice regarding 
Laboratory Safety (n=15). The scoring of knowledge, 
attitude and practice was based on Bloom's cutoff. The 
knowledge score was divided into three levels based on 
correct answers out of 28 questions; Excellent Knowledge 
[19-21], Good Knowledge [14], and Bad Knowledge (0-13). 
The score for attitude was characterized by two levels 
based on correct answers out of 12 questions; Good 
Attitude (8-12) and Bad Attitude (0-7). Practice score was 
also labelled by two levels based on correct answers out of 
15 questions; Good Practice (10-15) and Bad Practice (0-9). 
Statistical Package for Social Science (SPSS), version 23 
was used to analyze the collected data. The quantitative 
data were presented as mean ± SD, while the qualitative 
data was presented as frequency and percentage. The chi-
square test was used to determine the association of job 
title with knowledge, attitude and practice level. Pearson's 
correlation (r) was applied to measure the correlation of 
knowledge with practice and attitude score. Results were 
considered statistically signi�cant with p-value<0.05.

The age of participants showed a mean ± SD 31 ± 8.5 years.  

There were 44 (59%) male and 31 (41%) female. Out of 75 

participants, there were 30 (40%) laboratory technicians, 

17 (23%) doctors and 28 (37 %) other laboratory workers 

including laboratory supervisors, and undergraduate and 

internship students. The mean ± SD score for knowledge, 

attitude and practice is given in Table 1

R E S U L T S

Table 1: Mean ± SD Scores for Knowledge, Attitude and Practice  

Variables

Age

Mean ± SD 

n (%)

31 ± 8.5 

Gender

Male 44 (59%)

Female 31 (41%) 

Profession

Laboratory Technicians 30 (40%) 

Doctors 17 (23%)

Other Laboratory Workers 28 (37 %) 

The mean ± SD score for knowledge, attitude and practice 

is given in Table 2.

Table 2: Mean ± SD Scores for Knowledge, Attitude and Practice

Variables

Knowledge

Mean ± SD

23.15 ± 2.88

Attitude 11.0 ± 1.26

Practice 11.73 ± 1.97

115

Imdad S et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2390

Knowledge, Attitude and Practice of Laboratory Safety 



PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers

Table 3: Association of Job Title with Knowledge, Attitude and 
Practice Levels

Knowledge score correlation with Attitude and Practice 

score was established by applying Pearson's correlation (r). 

p-value<0.05 was considered statistically signi�cant. 

Knowledge score was found to be signi�cantly correlated 

with Attitude score (r=0.341, p=0.003, CI=95%) and 

Practice score (r=0.379, p=0.001, CI=95%) as shown in 

Table 4.
Table 4: Knowledge Score Correlation with Attitude Score and 
Practice Score

52(69%)

23(31%)

71(95%)

65(87%)

(0%)
4(5%)

10(13%)

0

20

40

60

80

100

Knowledge Attitude Practice

Excellent Good Bad

Figure 1: Frequency Distribution of Participants Based On 
Knowledge, Attitude and Practice Score 

The association of job title with Knowledge, Attitude and 

practice level was determined by using the Chi-square test. 

p-value<0.05 was considered signi�cant. Job title was 

found to be signi�cantly associated with knowledge level 

(p=0.03) and practice level (p=0.01) while no signi�cant 

association was found between job title and attitude level 

(p=0.37) as shown in Table 3.

Variables

Excellent 20

Knowledge Level

Job Title
p-value

Technicians Doctors Others

16 16

Good 10 1 12

Bad 0 0 0

0.03

Good 28

Attitude Level

17 25

Bad 2 0 3
0.03

Good 29

Practice level

16 20

Bad 1 1 8
0.01

Variables
p-value

Attitude Score

p-valuer value

0.341 0.003

Practice Score 0.379 0.001

D I S C U S S I O N

Clinical laboratories have potential risk hazards that can 
lead to life-threatening injuries. The risk of these injuries 
can be minimized by proper hazard identi�cation and 
adopting appropriate safety measures. The rational model 
of health promotion by WHO (2012) assumed that increased 
knowledge would ultimately be transmitted into a positive, 
good attitude as well as improved behaviour [7]. So, the 
study was conducted to assess the Knowledge, Attitude 
and Practice among laboratory workers regarding 
laboratory safety measures. The overall mean ± SD 
knowledge score was 23.15 ± 2.88 with 69% excellent and 
31% good knowledge level. These results are comparable 
with the study of Paul et al., [19]. These results are not in 
agreement with those of Izegbu et al., which showed a low 
level of awareness among laboratory workers [20]. The 
reason behind this low knowledge level may be that the 
majority of the workers had never attended any informative 
program on safety measures. The overall mean ± SD 
attitude score was 11.0 ± 1.26 with 95% of participants 
having good and 5% having bad attitude levels. The results 
are in agreement with the study of Goswami et al., [12]. 
However, the study results of Zaveri et al., and Al-Zyoud et 
al., stated that most of the respondents had poor attitudes 
regarding the laboratory [6, 17]. The overall mean practice 
score was 11.73 ± 1.97 with 65 (87%) of the respondents 
having good and 10 (13%) having bad practice levels 
regarding waste management, following spillage 
protocols, reporting needle stick injuries and use of 
emergency safety equipment. Likewise, Aluko et al., and 
Goswami et al., showed good practice levels among 
healthcare workers [7, 12]. However, our results are 
contrary to the study by Ahmad et al., [21]. Our study 
demonstrated a statistically signi�cant association of job 
title with knowledge (p=0.03) and practice level (p=0.01). 
While no signi�cant association of job title was shown with 
attitude level (p=0.37). These results are comparable with 
the study of Aluko et al., as well as with Ramli et al., [7, 22]. 
Ndu et al., stated that doctors had a high knowledge of 
standard precautions as compared to other laboratory 
staff [23].The Knowledge score was found to be 
signi�cantly correlated with the Attitude score (r=0.341, p 
=0.003) as well as with the practice score (r=0.379, p=0.001) 
and this shows agreement with the results of Mahmoud et 
al., [11]. According to a study by Rahmat et al., safety 
perception has a signi�cant impact on safety behaviour. 
The knowledge positively affects attitude and practice [1]. 
Compliance with safety standards, use of PPE and proper 
vaccination of laboratory workers can reduce the risk of 
occupational hazards. Training programs for laboratory 
personnel regarding safety procedures can improve their 
knowledge and therefore attitude and practice in clinical 
laboratories [9].
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C O N C L U S I O N S

It was concluded that based on the �ndings of our study, 
the laboratory workers had overall excellent knowledge, 
good attitude and practice levels. The job title showed 
signi�cant association with knowledge and practice level 
and knowledge showed signi�cant correlation with 
attitude and practice. Therefore, our study emphasizes the 
fact that laboratory workers must be provided with safety 
equipment and training programs to improve knowledge, 
attitude and practice to minimize the hazard probability. 
The study was conducted on a small scale so its results 
cannot be generalized over other setups.

All authors have read and agreed to the published version of 

the manuscript
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Carpal Tunnel Syndrome is a common neuropathic condition that causes pain, numbness, and 

weakness in the affected hand. Objective: To investigate the determinants of surgical 

treatment accessibility for Carpal Tunnel Syndrome. Methods: For this purpose, a prospective 

cohort study study was carried out at a tertiary care hospital in Pakistan. The research included 

284 patients diagnosed with Carpal Tunnel Syndrome who were suggested for surgery. Data 

were collected using a structured questionnaire, focusing on demographic factors, 

socioeconomic status, and healthcare system-related questions. Descriptive statistics was 

performed using SPSS version 26.0 to calculate means ± standard deviations for all the 

continuous variables, and chi-square tests for categorical variables. Results: Results show that 

most of the patients (57.75%) in the study belong to rural areas, and 42.25% of patients belong to 

urban areas. A multivariable logistic regression shows that living in a rural area was signi�cantly 

linked with older age and body mass index. Conclusions: It was concluded that people living in 

rural areas of Pakistan are deprived of surgical treatment for Carpal Tunnel Syndrome. Other 

associated factors that contribute to the poor accessibility of surgical treatment of the disease 

are older age and body mass index.
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Carpal tunnel syndrome (CTS) is associated with 

compression of the median nerve, resulting in pain, 

numbness, tingling, and weakness near the base of the 

hand. It affects the index, thumb, radial, and middle sides of 

the ring �nger, and can lead to decreased grip strength and 

compromised hand function over time. The condition often 

causes gradual weakening of the muscles at the base of the 

thumb [1]. Medical history and physical inspection, with or 

without additional con�rmatory testing, are used to 

e s t a b l i s h  t h e  d i a g n o s i s  o f  C T S  [ 2 - 4 ] .  G e n e t i c 

predisposition, diabetes mellitus, thyroid conditions, 

obesity, rheumatoid arthritis, and pregnancy are a few risk 

factors for CTS [5, 6]. However, idiopathic carpal tunnel 

syndrome accounts for the majority of cases [7]. People of 

working age are frequently affected by CTS, which can 

result in missed work and a noticeable drop in productivity. 

The condition is 15% prevalent in the general population, 

regardless of risk factors [8, 9]. To diagnose CTS, electro-

diagnostic (EDS) testing is essential, especially if surgery is 

being considered. Electromyography (EMG) and nerve 

conduction studies (NCS) are typical EDS examinations. By 

identifying compromised median nerve conduction across 

the carpal tunnel while maintaining normal conduction 

elsewhere, NCSs verify CTS. The abductor policies brevis 

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
119



M E T H O D S

muscle, which is usually innervated by the median nerve, is 

one of the muscles whose pathologic alterations are 

evaluated by EMG [10]. An EMG sample of the abductor 

policies brevis muscle will show indications of denervation 

in cases of severe and prolonged compression [11]. 

Reducing health disparities between urban and rural areas 

has received attention lately [8, 9]. Individuals residing in 

urban locations tend to self-report worse health and are 

more prone to medical comorbidities such as obesity, high 

blood pressure, and diabetes mellitus, as well as 

behavioural risk factors like smoking [12, 13]. Patients in 

rural areas of Pakistan are more likely to be poor and have 

little health literacy. However, patients living in urban areas 

frequently have to pay more and spend more time travelling 

to obtain healthcare resources due to the lack of a 

workforce and inadequate infrastructure in remote areas. 

Urban-rural health disparities are exacerbated by these 

socioeconomic factors [12]. Hand surgery differences 

between rural  and urban areas have never been 

investigated before. Since CTS is a popular, elective, 

ambulatory operation that doesn't require a lot of 

resources, we decided to use it as a model to investigate 

the differences in hand surgery between rural and urban 

areas. It's unclear if patients with CTR who present from 

rural and urban areas have comparable demographics or 

are at similar stages of the illness. To close this knowledge 

gap, we set out to compare rural and urban patient 

populations receiving CTR in terms of (1) patient 

demographic characteristics, (2) the use of con�rmatory 

electro-diagnostic (EDS) testing, and (3) preoperative EDS 

severity. 

This study aimed to investigate the determinants of 

surgical treatment accessibility for carpal tunnel 

syndrome.

This prospective cohort study study was conducted over 

one year, from April 2022 to March 2023, at Pakistan 

International Medical College, Hayatabad, Peshawar, 

Pakistan. The study received approval  from the 

Department of Medical Research at Pakistan International 

Medical College, with the approval number PIMC/DMR/4. 

The primary focus of the study was to assess the 

accessibility and outcomes of Carpal Tunnel Release (CTR) 

surgery among patients diagnosed with CTS who 

underwent surgery during this period. Eligible participants 

were those diagnosed with CTS and had undergone open 

CTR surgery performed by certi�ed surgeons. A sample 

size of 284 participants was calculated using a formula for 

diagnostic studies, based on 80% statistical power and a 

signi�cance level of ≤0.05. The following formula for 

sample size calculation in diagnostic studies was used: 

n=Z2×P×(1-P)/d2. where Z is the Z-value (1.96 for 95% 

con�dence), P is the expected prevalence (assumed to be 

0.5 for maximum sample size), and d is the desired 

precision (0.1), the sample size was determined to be 284 

participants. The patients were informed about the study, 

and written consent was taken for their data to be used for 

research purposes. The participants who experienced 

acute injury or infections within two weeks following CTR, 

revision surgery for the CTR in request, inadequate or 

missing medical history, or tumor excision surgery were 

excluded from the research. The study collected data on 

several  pre-surger y variables,  including patient 

demographic factors such as age, gender, BMI, and 

electro-diagnostic studies (EDS) used to con�rm the 

severity of CTS before surgery, with disease severity 

categorized as normal, mild to moderate, or severe. 

Medical comorbidities were identi�ed through electronic 

medical records and included factors such as tobacco use, 

diabetes mellitus, hypothyroidism, hypertension, chronic 

kidney disease, and cervical radiculopathy. Post-surgery 

outcomes were assessed through follow-ups conducted at 

three and six months after the CTR procedure. These 

intervals were chosen to capture both short-term recovery 

(three months) and medium-term outcomes (six months), 

as these are critical milestones for evaluating post-

surgical recovery and functional improvements in CTS 

patients. Symptom relief was evaluated using the Boston 

Carpal Tunnel Questionnaire (BCTQ), which assessed 

improvements in pain, numbness, and functional capacity. 

Grip strength was measured using a dynamometer, while 

the time taken to resume normal daily activities or return to 

work post-surgery was also recorded. To assess the quality 

of care after surgery, patient satisfaction was measured 

t h r o u g h  s t r u c t u r e d  s u r v e ys ,  w h i c h  e v a l u a t e d 

communication with healthcare providers, hospital 

facilities, and overall satisfaction with surgical outcomes. 

Post-surgical complications, such as wound infections, 

nerve damage, or symptom recurrence, were documented, 

and follow-up compliance was recorded as the percentage 

of patients who adhered to scheduled post-operative 

visits. Accessibility to surgical treatment was evaluated by 

examining the time between diagnosis and surgery, the 

distance patients traveled for treatment, and any delays in 

receiving care. Data analysis was conducted using SPSS 

version 26.0. Descriptive statistics were applied to all 

variables, with means and standard deviations calculated 

for continuous variables, and frequencies and percentages 

for categorical variables. Relationships between patient 

demographics, clinical presentation, and accessibility to 

surgical therapy were evaluated using t-tests for 

continuous variables and Chi-square tests for categorical 

variables, with a signi�cance threshold set at less than 

0.05.
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The �nal group of 284 patients had a median BMI of 30.5, a 

mean age of 58.1 years, and 72.2% of them were female. Of 

the cohort, 9% had cervical radiculopathy, 16% had 

hypothyroidism, 19% had diabetes mellitus, and 11% used 

tobacco. Electro-diagnostic study (EDS) testing was 

obtained in 246 patients (86.6%). Of the 232 individuals for 

whom preoperative EDS severity grading was available, 3% 

had normal, 18% had mild, 47% had moderate, and 32% had 

severe CTS. Post-surgery follow-up at 3 months revealed 

that 85% of patients reported signi�cant improvement in 

pain and numbness based on the Boston Carpal Tunnel 

Questionnaire (BCTQ). Urban participants showed slightly 

better improvement (90%) compared to rural participants 

(83%) (p<0.05). Mean grip strength increased by 25% from 

baseline in urban patients and 20% in rural patients, with 

the difference being statistically signi�cant (p<0.05). 

Urban patients returned to work or resumed daily activities 

within a mean of 8 weeks' post-surgery, while rural patients 

took 10 weeks on average (p<0.05). Patient Satisfaction: 

82% of urban patients and 75% of rural patients reported 

being “very satis�ed” with their overall care (p=0.06). 

Satisfaction was linked to communication with healthcare 

providers and the perceived quality of surgical outcomes. 

Post-surgical complications were noted in 10% of patients 

overall, with a lower rate in urban patients (8%) compared to 

rural patients (12%), though this was not statistically 

signi�cant (p=0.14). Follow-up compliance was higher in 

urban participants (92%) compared to rural participants 

(85%) (p<0.05). Patients from rural areas experienced a 

longer time to surgery and travelled farther distances to 

receive care, compared to urban patients. There were no 

signi�cant delays in receiving care once patients were 

scheduled for surgery (Table 1).

Table 1: Various Features of the Selected Patients (n=284)

Grip strength improvement was assessed using a dynamometer. 
*Actual grip strength values were recorded; they are reported in 
kilograms (kg) as mean ± standard deviation. **Results are 
presented as the percentage of patients reporting improvement.

The results of the multivariable logistic regression analysis 
indicated that living in an urban area was independently 
associated with older age, lower BMI, and normal EDS 
severity, similar to the �ndings in the bivariate analysis 
(Table 2).
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Variables
Urban 

Participants 
(n=120)

Rural 
Participants 

(n=164)

Total 
Participants 

(n=284)

Median (IQR)

BMI (kg/m²) 30.5 (25.9-35.2) 28.4 (23.8-32.2) 31.4 (26.2-36.1) <0.05

p-
Value

Age (Years) 58.1 63.2 55.8 <0.05

n (%)

Female Sex

Male Sex

Urdu Speaking 
Participants

Non-Urdu Speaking

Con�rmatory EDS 
Testing

EDS Grade Normal

EDS Grade Mild

EDS Grade Moderate

EDS Grade Severe

78 (65)

42 (35)

112 (93.3)

8 (6.7)

106 (88.3)

6 (5.0)

8 (6.7)

46 (38.3)

38 (31.7)

127 (77.4)

37 (22.6)

146 (89.0)

18 (11.0)

140 (85.4)

1 (0.6)

34 (20.7)

63 (48.7)

36 (30.0)

0.18

0.12

0.43

<0.05

<0.05

0.72

0.61

205 (72.2)

79 (27.8)

258 (90.8)

26 (9.2)

246 (86.6)

7 (3.0)

42 (18.1)

109 (46.8)

74 (32.1)

Diabetes Mellitus

Hypertension

Hypothyroidism

Chronic Kidney 
Disease

Cervical 
Radiculopathy

Tobacco Use

Post-Surgery 
Symptom Relief

Grip Strength 
(kg, Mean ± SD)*

Grip Strength 
Improvement**

Return to Work/
Activities

Patient Satisfaction

Follow-Up 
Compliance

16 (13.3)

60 (50.0)

15 (12.5)

5 (4.2)

5 (4.2)

10 (8.3)

108 (90.0)

28.7 ± 4.8

108 (90.0)

108 (90.0)

98 (81.7)

110 (91.7)

38 (23.2)

69 (42.1)

30 (18.3)

7 (4.3)

21 (12.8)

21 (12.8)

133 (83.3)

24.9 ± 5.7

135 (82.3)

122 (74.4)

119 (72.6)

138 (84.1)

0.09

0.35

0.54

0.96

0.11

0.33

<0.05

<0.05

<0.05

<0.05

0.06

<0.05

54 (19.0)

129 (45.4)

45 (15.8)

12 (4.2)

26 (9.2)

31 (10.9)

241 (85.0)

26.5 ± 5.3

243 (85.6)

230 (81.0)

217 (76.4)

248 (87.3)

Variable OR 95% CI p-Value

Age

BMI

EDS Severity (Normal)

EDS Severity (Mild)

1.042

0.937

5.241

0.482

1.012–1.072

0.890–0.988

1.621–16.932

0.134–1.730

≤0.05

≤0.05

≤0.05

0.22

D I S C U S S I O N

There is an increasing recognition of the need to address 
Urban-Rural disparities in healthcare outcomes. Previous 
studies have highlighted poorer accessibility of various 
medical facilities and higher mortality rates in rural 
patients with conditions such as cardiac disease and 
stroke [9, 10]. However, no prior research has speci�cally 
examined Urban-Rural differences in patients undergoing 
hand surgery, particularly Carpal Tunnel Release (CTR). 
This study aimed to assess the demographic similarity 
between Urban and Rural CTR patients, the rate at which 
they undergo con�rmatory electro-diagnostic study (EDS) 
testing, and the degree of illness severity at presentation 
as determined by EDS grading. According to present 
research, compared to rural patients, urban patients 
having CTR are likely to be older, have a lower body mass 
index (BMI), and have normal EDS scores. However, it is 
essential to acknowledge that these observed trends do 
not imply causality and are likely multifactorial in nature. 
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For instance, socioeconomic factors, healthcare literacy, 
transportation challenges, and occupational differences 
may all contribute to these disparities. The usage of 
con�rmatory EDS testing for CTR patients did not change 
signi�cantly among the urban and rural groups, according 
to the current study. Considering that EDS evaluation is the 
main preoperative cost burden and is frequently a cause of 
delay before surgical therapy, this outcome is encouraging 
[14, 15]. The most recent Urban-Rural classi�cation codes 
are based on national census data for 2011. Therefore, even 
though current data collection was done almost ten years 
ago, it is still applicable [16]. Nevertheless, evolving 
diagnostic criteria for Carpal Tunnel Syndrome (CTS) and 
advances in alternative con�rmatory tests may in�uence 
future research in this area [17, 18]. EDS has drawbacks, 
including false-positive and false-negative results, even 
though it was once regarded as a reference standard [17]. 
Alternative diagnostic instruments, such as the CTS-6 or 
ultrasonography, are increasingly gaining popularity [2–4]. 
The lower BMI observed among urban patients in the 
present study appears counterintuitive, given that a higher 
BMI is a well-established risk factor for CTS. This �nding 
could re�ect broader societal trends or demographic 
differences, such as occupation type or activity levels, 
which warrant further investigation. Additionally, the older 
age of urban patients may suggest delayed presentation, 
possibly in�uenced by systemic healthcare barriers such 
as limited hospital availability or a shortage of healthcare 
providers in certain urban areas [19]. These factors should 
be explored in future studies to fully understand their 
impact on healthcare accessibility. To guarantee fair 
access to care, future research should keep examining how 
con�rmatory tests and surgical time differ across urban 
and rural areas. The study's observed demographic 
differences, speci�cally the lower BMI and older age of 
urban patients, could be indicative of wider societal 
changes. These disparities in demography may also be 
related to changes in occupation between populations in 
urban and rural areas, which may have an impact on the 
prevalence of CTS [20]. Notably, urban patients did not 
exhibit a higher probability of presenting with advanced 
EDS of disease. This �nding implies that urban patients, 
despite potential barriers, have reasonable access to CTS 
therapy. However, systemic factors such as healthcare 
policies, travel burden, and scheduling delays may still 
disproportionately affect rural populations, depriving them 
of timely surgical treatment. Addressing these healthcare 
system barriers is crucial to achieving equity in surgical 
outcomes [9]. The usefulness of EDS as a con�rmation test 
in these people is called into question, nevertheless, given 
the greater frequency of EDS scores in normal illness in 
urban patients receiving CTR. One hypothesis is that urban 
patients frequently have long commutes, which may 
exacerbate the symptoms of CTS and increase the number 

It was concluded that this study was designed to identify 
the determinants of rural-urban disparities in accessing 
surgical treatment for CTS by comparing patient 
demographics, the use of EDS, and preoperative disease 
severity between rural and urban populations. The �ndings 
revealed signi�cant disparities in access to con�rmatory 
EDS testing, with rural patients being less likely to receive 
timely diagnostic evaluations, contributing to delays in 
diagnosis and prolonged suffering from CTS before 
receiving surgical intervention. Rural patients also 
presented with more advanced disease severity at the time 
of surgery, which shows that delayed access to testing and 
treatment may aggravate their condition. The availability of 
diagnostic facilities and timely treatment contributes to 
the observed differences in treatment accessibility 
between rural and urban populations. 
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of EDS-negative CTS diagnoses in this population. 
Alternatively, urban patients may be more likely to pursue 
surgical interventions due to higher healthcare awareness 
or better access to medical advice [19]. Alternative 
con�rmatory tests, such as CTS-6 or ultrasound, may be 
more appropriate for this group of people given the 
increased false-negative frequency of EDS to detect CTS in 
urban areas [2–4]. Adopting telemedicine for preoperative 
assessments could mitigate accessibility challenges in 
underserved areas. Current research has various 
limitations which should be acknowledged. First, the study 
did not include other potential determinants of healthcare 
accessibility, such as healthcare policies, the quality of 
postoperative care, and the availability of skilled 
professionals, which could further explain the disparities in 
surgical outcomes between rural and urban patients. 
Additionally, the study was conducted at a single 
institution, which may limit the generalizability of the 
�ndings to other regions or healthcare settings. 
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Despite advancements in root canal sealers, post-obturation pain remains a concern for both 

patients and clinicians. Objectives: To compare the post-obturation pain associated with 

tricalcium silicate and resin-bond root canal sealer. Methods: This quasi-experimental study 

was conducted at Liaquat University of Medical and Health Sciences, Jamshoro, Hyderabad, 

using non-probability consecutive sampling on 254 patients. Participants, aged 18 to 45, needed 

root canal therapy on a permanent single-rooted tooth with a single canal with irreversible 

pulpitis without apical periodontitis. Group A received AH Plus resin-based sealer, while Group B 

was treated with BioRoot RCS calcium silicate-based sealer. Root canal procedures followed 

endodontic guidelines, including pulp testing, anesthesia, canal shaping with nickel-titanium 

rotary �les, obturation with gutta-percha and sealers, and composite resin restoration. The 

visual analogue scale assessed Pain and treatment e�cacy at 24 hours and 7 days post-

obturation. Results:  Group A had 46 male (36.2%) and 81 female (63.8%) with a mean age of 30.2 

years (11.2), while Group B had 59 male (46.5%) and 68 female (53.5%) with a mean age of 34.5 

years (12.4). At 24 hours, postoperative pain was signi�cantly lower in Group B (3.13 ± 1.23) than in 

group A (3.59 ± 1.38, p=0.008), while pain differences were not signi�cant preoperatively (p=0.78) 

or after seven days (p=0.08). Conclusions: It was concluded that in single-visit root canal 

treatment, both BioRoot root canal sealers (Septodont) tricalcium silicate-based sealer and AH 

Plus (Dentsply) resin-based sealer demonstrated similar e�cacy in post-obturation pain.
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Single-visit root canal treatment is increasingly common 

because it requires less time, has a lower risk of infection, 

and leads to higher patient satisfaction [1]. Although 

endodontic treatment can relieve the pain of pulpitis, 

postoperative discomfort may still occur in some cases [2]. 

There are several potential causes of postoperative 

discomfort in endodontic therapy, including chemical, 

mechanical, or bacterial damage to the periodontal tissues 

[3]. To ensure the success of root canal therapy and 

prevent microbial invasion from the oral environment into 

the periradicular tissue, it is essential to thoroughly 

debride the root canal system using chemomechanical 

methods and seal the canal space. An inadequate seal 

during obturation might cause oral �uids to seep into 
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spaces in the obturated root canal and trigger an 

in�ammatory response in the periapical region, which can 

cause discomfort after surgery [4]. Post-obturation pain 

can occur in 3% to 58% of cases, with discomfort most 

commonly reported in the �rst two days after treatment [4, 

5]. Gutta-percha points in the root canal require sealers as 

luting agents to ensure a secure �t and reduce leakage, 

contributing to long-term success. Sealers can also �ll 

lateral or accessory canals that obturation material may 

not adequately in�ltrate [6, 7]. AH Plus (Dentsply) is an 

epoxy resin-based sealer broadly consumedly because of 

its favorable physical properties, strong adhesion to root 

dentin, low solubility, effective apical sealing, and 

su�cient antibacterial properties. However, AH Plus has 

been shown to have varying levels of cytotoxicity and lacks 

mineralization potential [8]. BioRoot RCS, a tricalcium 

silicate-based sealer, provides a robust three-dimensional 

seal along the root canal, enhancing the integrity and 

longevity of �llings for successful endodontic outcomes. It 

releases growth factors, reducing cytotoxicity in the 

periodontal ligament and increasing antibacterial activity 

[9]. It has excellent penetration capacity into the dentinal 

tubules and outstanding radiopacity [10]. Moreover, 

residual calcium hydroxide did not in�uence the 

penetrative extent of BioRoot RCS when it was used as an 

intracanal medicine [11]. Post-obturation pain is a common 

concern following root canal treatment, impacting patient 

comfort and satisfaction. This study compares two widely 

used root canal sealers tricalcium silicate-based sealer 

(BioRoot RCS) and resin-based sealer (AH Plus)—to 

evaluate their effectiveness in minimizing post-treatment 

pain in a single-visit setting. Currently, no local studies 

have explored this comparison, making this research 

essential for informing clinical decisions within the region. 

By assessing the pain outcomes associated with these 

materials, this study aims to guide sealer selection for 

effective treatment and improved patient comfort. 

This study aims to compare the post-obturation pain 

associated with tricalcium silicate and resin-bond root 

canal sealer.

This quasi-experimental study was conducted from 
January 2022 to December 2022 at the Department of 
Operative Dentistry, Liaquat University of Medical and 
Health Sciences, Jamshoro, Hyderabad, using non-
probability sequential sampling. The minimum required 
sample size was calculated using OpenEpi software to be 
96, based on a 72.3% pain incidence on day 3 after 
obturation with a resin-based sealer and 27.7% with a 
calcium-based sealer, at 90% power and a 95% con�dence 
level. However, 254 patients (127 per group) were included 
in the study. Written informed consent was obtained from 

all participants. Ethical approval was obtained before the 
start of the study (LUMHS/REC/.186). Patients were divided 
into two groups: Group B received resin bond sealer 
treatment (127 patients), and Group A received tricalcium 
silicate sealer treatment (127 patients). Patients aged 18 to 
45 years requiring root canal therapy for a permanent 
single-rooted tooth with a single non-calci�ed canal 
diagnosed with irreversible pulpitis were included in the 
study, while patients having active periodontal disease or 
apical periodontitis were excluded from the study. 
Additionally, these patients needed to present with 
moderate to severe pain, scoring between 4 and 10 on a 
visual analogue scale. Before treatment, pulpal sensibility 
was evaluated using the Waldent electric pulp tester and 
the cold test (ethyl chloride). Percussion and palpation 
tests were also performed. Patients with irreversible 
pulpitis received treatment according to the dental 
endodontic guidelines. The tooth was anaesthetized with 
2% lignocaine containing 1:100,000 epinephrine 
(Septodont) and isolated using a rubber dam. An access 
cavity was created with a No.2 round carbide bur after 
carious lesions and �awed restorations were eliminated 
and enlarged with an Endo Z bur using a sterile high-speed 
handpiece (Easy) with water irrigation. A periapical 
radiograph was used to validate the working length, which 
was established utilizing an electronic apex �nder (E-PEX 
PRO Eighteeth, Changzhou Sifary Medical Tech) and a No. 
10 K-�le (Mani) following coronal �aring of the cervical third 
of the root canal. Using the crown-down technique, nickel-
titanium rotary �les (M3-Pro Gold) and 3% sodium 
hypochlorite (Canasol) were used to clean and shape the 
canals. Stainless steel K-�les were used to complete the 
process in larger canals. Following shaping and cleaning, 
the canals were allowed to dry before being obturated with 
Gutta Percha cones (Gapadent) and either AH Plus or 
Bioroot RCS sealers. The subjects were allocated into two 
groups without randomization as per the type of sealer 
used. In group A, AH Plus (Dentsply) was employed as the 
root canal sealer: Radiographs were used to validate the 
apical range of the master cone. The sealer was prepared 
as per the manufacturer's suggestions. The root canal was 
sealed utilizing lentulospirals and a slow-speed handpiece. 
The obturation was carried out with the lateral compaction 
technique and gutta-percha cones (Gapadent). Group B: 
BioRoot RCS, a calcium silicate-based sealant was used. 
The sealer was prepared following the instructions 
provided by the manufacturer. The obturation procedure 
followed the same protocol as Group A. Enduring 
restoration was performed with composite resin 
(Biodinamica-Master �ll), and the occlusion was relieved. A 
visual analogue scale (VAS) was employed to quantify 
postoperative pain after obturation. The patient was 
contacted 24 hours and 7 days later to measure pain and 
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After 24 hours, the pain was reported by 126 participants 

(99.2%) in the AH plus sealer group and by 125 participants 

(98.4%) in the BioRoot RCS sealer group and the results 

were not statistically signi�cant (p=0.56). After 7 days, all 

participants in both groups reported pain relief (p=1.0) 

(Table 3).
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The adoption of clinical treatments in endodontic therapy 
is contingent upon the reduction of patient suffering, in 
addition to their effectiveness and biological implications. 
Studies have concentrated on problems associated with 
therapies or methods meant to provide proof to bolster 
medical judgements. In this study, pre-operative 
assessment of pain shows a non-signi�cant difference (p-
value=0.788) in both groups i.e., 7.54 ± 1.13 and 7.56 ± 1.20 in 
group A and group B respectively. Postoperative 
assessment of pain showed a signi�cant difference (p-
value=0.008) in both groups (3.59 ± 1.38 and 3.13 ± 1.23, 
respectively) after 24 hours and a non-signi�cant 
difference (p-value=0.082) in both groups i.e., 0.02 ± 0.15 
and 0.0 ± 0.0 after 7 days in group and group B respectively. 
According to a study by Tan et al., there was no discernible 
difference in pain experienced 1, 3, and 7 days after 
obturation between teeth �lled with AH Plus or Total Fill BC 
Sealer and those �lled with resin-based sealers [12]. This 
study evaluated post-obturation discomfort associated 
with these sealer procedures. In a study published in 2013, 
the effectiveness of poxy-based sealer (AH plus) and 
calcium silicate sealer (BioRootTM RCS) was examined by 
Zavattini et al., [13]. Comparing BioRoot RCS (Septodont) 
with a single cone to warm vertical condensation and AH 
Plus (Dentsply DeTrey, Konstanz), they discovered that the 
success rate for patients was comparable. A meta-analysis 
and systematic review of clinical trials comparing the 
outcomes of nonsurgical endodontic therapy using 
calcium silicate-based vs. resin-based sealers was 
conducted by Chopra et al., [14]. According to research, 
sealers based on calcium silicate functioned as well as 
resin-based sealers, exhibiting comparable outcomes 
regarding mean post-obturation discomfort level, onset 
threat, and pain threshold at 24 and 48 hours. In a different 
research, Song et al., [15]. examined the use of epoxy-
resin-based and calcium-silicate-based sealers for root 
canal obturation. They found no discernible differences 
between the sealers, and postoperative discomfort was 

R E S U L T S

There were 46 male (36.2%) and 81 female (63.8%) in Group 

A, while Group B had 59 male (46.5%) and 68 female (53.5%). 

The difference was not signi�cant (p=0.09). The AH plus 

sealer group (n=127) had a mean age of 30.2 years (SD 11.2) 

and an age range of 18 to 55 years, while the BioRoot RCS 

sealer group (n=127) had a mean age of 34.5 years (SD 12.4) 

with an age range of 18 to 70 years. The difference was 

statistical signi�cance (p=0.004). Patients had the anterior 

tooth type (65.4%); however, 83 subjects in AH plus sealer 

and 86 subjects in BioRoot RCS were found, whereas 

posterior tooth types were seen less frequently (34.6%) 

with 44 subjects in AH plus sealer and 41 participants in 

BioRoot RCS. There was no signi�cant difference (p=0.69) 

(Table 1).

e�cacy using the VAS. When there was little or no pain 
(0–3) on the VAS, the clinical effect was classi�ed as 
positive, and when there was pain (4–10) on the VAS, it was 
classi�ed as negative. The data were analyzed using 
version 22.0 of SPSS. Frequencies and percentages were 
calculated for qualitative factors, including background, 
tooth type (anterior and posterior), sex, and distribution 
according to effectiveness. Mean and standard deviation 
were calculated for age and pain. Pain scores and the 
presence of pain were compared between the two groups 
using independent samples t-tests and chi-square tests, 
respectively. A threshold of p≤0.05 was considered the 
level of signi�cance.

Table 1: Tooth Type Distribution in Both Groups (n=254)

Tooth Type

Anterior 83 (65.4%) 86 (67.7%)

Posterior 44 (34.6%) 41 (32.3%)

AH Plus  Sealer 
(n=127)

BioRoot RCS Sealer 
(n=127)

p-value*

0.690

*Chi-Square Test

Pre-operative pain scores were similar for both groups, 

with mean scores of 7.54 ± 1.13 for the AH plus sealer and 

7.56 ± 1.20 for the BioRoot RCS sealer (p=0.78). However, 

signi�cant differences were observed in postoperative 

pain after 24 hours, with the AH plus sealer group reporting 

a mean pain score of 3.59 ± 1.38 compared to 3.13 ± 1.23 in 

the BioRoot RCS sealer group (p=0.008). After 7 days, the 

pain scores were minimal, with the AH plus sealer group 

reporting 0.02 ± 0.15 and the BioRoot RCS group reporting 

0.00, showing no signi�cant difference (p=0.08) (Table 2).

Table 2: Comparison of Pain at Various Time Points Between Both 
Groups (n=254)

Time of Pain Measures
AH Plus 

Sealer (n=127)
BioRoot RCS 

Sealer (n=127)

7.56 ± 1.20

3.13 ± 1.23

0.00

p-
value*

7.54 ± 1.13

3.59 ± 1.38

0.02 ± 0.15

Pre-operative Pain

Postoperative Pain After 24 Hours

Postoperative Pain After 7 Days

0.78

0.008

0.08

*Independent Samples T-Test

Table 3: Comparison of Pain at Various Time Points Between Both 
Groups (n=254)

Variables

Pain After 
24 Hours

p-
value

126 (99.2%)

1 (0.8%)

127 (100.0%)

0 (0.0%)

BioRoot RCS Sealer 
(n=127)

Yes

No

Yes

No

AH Plus  Sealer 
(n=127)

0.561

1.000
Pain After 

7 Days

125 (98.4%)

2 (1.6%)

127 (100.0%)

0 (0.0%)
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C O N C L U S I O N S

It was concluded that in single-visit root canal treatment, 
both BioRoot RCS (Septodont) tricalcium silicate-based 
sealer and AH Plus (Dentsply) resin-based sealer 
demonstrated similar e�cacy in terms of post-obturation 
pain.
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not strongly in�uenced by either form. To evaluate the 
effects of one epoxy resin-based sealer and two calcium 
silicate-based sealers on postoperative pain, Aslan et al., 
[16]. performed a study. The �ndings revealed no 
discernible variation in the degree of postoperative 
discomfort after a single-visit root canal procedure 
between AH Plus, Endoseal Mineral Trioxide Aggregate 
(MTA), and Endosequence BC Sealer. Ferreira et al., 
investigated post-procedure pain after root canal �lling 
with several endodontic sealers and found that EndoFill, 
MTA Fillapex, and AH Plus caused the same amount, 
frequency, and need for analgesic use [17]. Based on 
Thakur et al., [18]. MTA may be utilized as a root canal sealer, 
as well as sealers based on epoxy resin or zinc oxide 
eugenol when comparing pain, periapical status, and area 
measurement after root canal �lling with various 
endodontic sealers. A possible reason for postoperative 
pain can be preoperative discomfort [19, 20]. Current 
research is signi�cant because it showed that the AH Plus 
resin-based sealer is more effective than the BioRoot RCS 
tricalcium silicate-based sealer in managing post-
obturation pain during single-visit root canal treatments at 
24 hours but the effect becomes similar after one week.
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Original Article

Severe sepsis and septic shock, with a mortality rate of 
40–50%, are major contributors to deaths in critically ill 
patients. Blood culture, the standard method for 
identifying infections in sepsis, is labor-intensive and can 
take days or weeks for results. Total leukocyte count (TLC) 
has also proven inconsistent for sepsis detection, 
highlighting the need for more sensitive and speci�c 
biomarkers [1, 2]. Scientists are increasingly exploring 
alternative markers that better differentiate between 
infectious and non-infectious states. Receptors like the 
lipopolysaccharide (LPS) receptor aid the immune system 
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in distinguishing pathogens from non-harmful molecules, 
leading to the production of various cytokines, such as 
Interleukins (IL)-1, IL-6, IL-8, IL-12, IL-15, IL-18, IL-23, and 
tumor necrosis factor (TNF) [3]. For instance, TNF, the 
primary mediator in toxic shock and sepsis, triggers 
in�ammation and vascular permeability, contributing to 
symptoms such as fever, anorexia, and hypotension in 
septic shock [4, 5]. Several cytokines, including pro-
calcitonin (PCT), C-reactive protein (CRP), IL-6, and IL-8, 
h ave  s h ow n  p ro m i s e  a s  b i o m a r ke rs  fo r  s e p s i s . 
Procalcitonin, in particular, has demonstrated a strong 
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The immune system's dysregulated response to infection, known as sepsis, is a severe 

potentially fatal illness that results in organ failure, tissue destruction, and systemic 

in�ammation. Objectives: To explore the correlation between levels of interleukins and pro-

calcitonin and the severity of sepsis and clinical outcomes. Methods: This cross-sectional 

study was conducted at Khairpur Medical College Civil Hospital Khairpur. The participants were 

n=200 including both male and female. The age range was 18-45 years. Procalcitonin levels were 

measured using enzyme-linked �uorescent assay and �ow cytometry to elevate levels of 

different cytokines. Serum cytokine concentrations were compared between sepsis patients 

and healthy controls using the Mann-Whitney U-test for two-group comparisons. The 

diagnostic accuracy of cytokine levels at study entry was assessed through the area under the 

receiver operating characteristic curve derived from logistic regression analysis. Results: A 

positive culture report of microbial infectious disease was found in 100/200 (50%) of the 

patients after microbiological investigation. The male-to-female ratio in the investigated 

demographic was 3:2. Interleukin-6 levels were signi�cantly higher, p<0.001 in the infectious 

diseases group than non-infectious Diseases Group. The area under the receiver operating 

characteristic value of interleukin-6 was found to be excellent and signi�cantly higher 

(0.95(0.75-0.97)). Conclusions: Cytokines including Interleukin-6 and Interleukin-8 are strong 

biomarkers for diagnosing microbial infections in suspected sepsis cases, with interleukin-6 

showing the highest diagnostic accuracy (AUC=0.912). Procalcitonin also demonstrated good 

discriminative power (AUC=0.895). While cytokines like Interleukin-2, tumor necrosis factor, 

and Interleukin-17A showed moderate value, interleukin-4 and interferon-gamma were less 

useful. 
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correlation with infection severity, often outperforming 
traditional markers like TLC and CRP [6]. IL-6, a pro-
in�ammatory cytokine, plays a key role in the early 
response to infections and has potential as a guide for 
antibiotic therapy, as its levels correlate with infection 
severity [7]. Monitoring IL-6 may help differentiate 
bacterial infections from other in�ammatory conditions 
and track disease progression or remission, making it a 
valuable tool for infection management [8]. IL-10, an anti-
in�ammatory cytokine, helps regulate immune responses 
by limiting tissue damage. Although it typically acts to 
moderate in�ammation, high IL-10 levels in sepsis may 
indicate an excessive in�ammatory reaction, often seen in 
worsening sepsis cases. Elevated IL-10 has been 
associated with severe sepsis and septic shock, re�ecting 
the immune system's struggle to contain widespread 
in�ammation [9]. Additionally, interferon-gamma (IFN-γ), 
primarily produced by T cells and Natural killer (NK) cells, 
plays a role in the immune response against infections and 
in�ammation [10]. Technological advances now allow for 
the rapid detection of multiple interleukins through 
methods like the �ow cytometric cytokine bead array (CBA) 
assay, which provides results within hours using a small 
sample volume [11]. Such advances could lead to more 
e�cient and accurate sepsis diagnosis and monitoring, 
offering the potential for improved outcomes in critically ill 
patients.
Although the role of interleukins and procalcitonin in 
assessing sepsis is well-established, the sensitivity and 
speci�city of these biomarkers when used in combination 
for early diagnosis, especially in critically ill patients with 
ambiguous clinical symptoms, remains underexplored. 
Current studies often rely on one marker or lack a 
comprehensive comparison with clinical presentation. 
This study aims to �ll the gap by evaluating the diagnostic 
accuracy of both biomarkers together, potentially leading 
to improved early detection and management strategies 
for sepsis.
This study aims to evaluate the diagnostic accuracy of 
procalcitonin (PCT) with interleukins in patients and to 
determine, and compare the most useful biomarkers for 
sepsis diagnosis.

M E T H O D S

This cross-sectional study was conducted at Khairpur 
Medical College Civil Hospital, Khairpur Mirs, for six months 
(December 2023–May 2024). The study included 200 
participants, both male and female, aged 20–45 years, 
admitted to the Intensive Care Unit (ICU) with suspected 
infection. Inclusion criteria encompassed clinical signs of 
infection, such as fever and tachycardia, while exclusion 
c r i te r i a  i n c l u d e d  p re g n a n cy,  l a c t at i o n,  c h ro n i c 
autoimmune diseases, immunosuppressant use, and 

refusal to consent. Participants were divided into three 
groups: Infectious (microbiologically con�rmed infections, 
Microbial-Infectious diseases (MDI)-positive), Non-
Infectious (symptoms of infection but MDI-negative), and 
Healthy Controls (no signs of infection). A convenience 
sampling method was employed, with a sample size 
determined using the formula n= Z2×p×(1−p)  /E2: Z-value 
(Z): assuming a 95% con�dence level (Z=1.96), an estimated 
proportion (p) of 0.5, and a margin of error (E) of 0.0693. 
Microbiological testing, including cultures from various 
sources, was conducted. Plasma samples, collected 
before antibiotic administration, were stored at -80°C for 
cytokine analysis. Cytokines (IL-2, IL-4, IL-6, IL-10, TNFα, 
IFN-γ, and IL-17A) were measured using a BDTM Cytometry 
bead array (CBA) Cytokine Kit and �ow cytometry, and 
procalcitonin (PCT) was measured using ELFA stands for 
Enzyme-Linked Fluorescent Assay. Data were analyzed 
using SPSS version 24.0, with cytokine concentrations 
compared between groups via the Mann-Whitney U test 
and diagnostic accuracy assessed by the area under the 
Receiver operating characteristic (ROC) curve from logistic 
regression analysis. A p-value of <0.005 was considered 
signi�cant. Institutional Review Board approval was 
obtained (KMC/RERC/76) from Khairpur Medical College 
Civil Hospital, Khairpur Mirs and informed consent was 
secured from all participants.

The mean age of participants was 32.5 years and a standard 

deviation of 7.5 years, consisting of 120 male (60%) and 80 

female (40%). Among the participants, 22.5% had 

hypertension, 25% had heart disease, and 27.5% had 

diabetes, while smoking status was nearly evenly split, with 

50.5% smokers and 49.5% non-smokers. The participants 

were classi�ed into three groups: 100 (50%) in the 

Microbial-Infectious diseases group (MID positive), 50 

(25%) in the MID negative group, and 50 (25%) in the healthy 

control group, facilitating a comparative analysis of health 

outcomes across conditions (Table 1).

R E S U L T S

Table 1: Demographic characteristics of the study population

Characteristics Total Number of Participants n= 200

20-45 Years 32.5±7.5 years

Age

Male 120 (60%)

Gender

Female 80 (40%)

Hypertension 45 (22.5%)

Comorbidities

Heart Disease 50 (25%)

Diabetes 55 (27.5%)

Yes 101 (50.5%)

Smoking Status
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The moderate AUC values of other cytokines, such as TNF, IL-2, 

IL-4, and IL-10, ranged from 0.678 to 0.756, indicating differing 

levels of e�cacy in detecting infections (Figure 1). 

MID (Microbial infectious diseases) refers to participants with 
active infections, Non-infectious (MID negative) refers to those 
with microbial-related conditions that are not infectious

The analysis reveals that IL-6 and IL-8 levels are 

signi�cantly elevated in the infectious group compared to 

the non-infectious and healthy control group, suggesting 

their potential as key biomarkers for identifying infection. 

IL-2, TNF, and IL-17A also show moderate differences, with 

higher levels in the infectious group, indicating some utility 

in distinguishing infection from non-infection. However, IL-

4 and IFN-γ do not vary signi�cantly across groups, 

suggesting limited diagnostic relevance in this context. 

These �ndings highlight IL-6 and IL-8 as primary indicators 

fo r  i n fe c t i o n ,  w i t h  o t h e r  c y t o k i n e s  p r o v i d i n g 

supplementary diagnostic value (Table 2).

Table 2:Different Cytokine Levels among study participants

Table 3:Function of Cytokines with Procalcitonin 

D I S C U S S I O N

Cytokines, which are repetitively secreted proteins, play 
signi�cant roles in development, differentiation, and 
immune activation. These proteins regulate and specify 
immune responses, guide immune cell movement, and 
support cellular organization within immune organs [12]. 
The current study found that elevated levels of IL-2, IL-4, 
IL-6, IL-10, IFN-γ, TNF-α, and IL-17A correlate with severe 

No 99 (49.5%)

Sepsis Group

Microbial-Infectious Diseases
 Group 100 (50%)

Microbial Non-Infectious
 Diseases Group 50 (25%)

Healthy Group

Healthy control Group 50 (25%)

Biomarker

IL-2 5.7 (0–32)

Sepsis Group

Infectious 
Group (MDI 

Positive) 
(n=100) 
Median 

(IQR)

Non-
Infectious 
Group (MDI 
Negative) 

(n=50) 
Median (IQR)

5.0 (0–12)

Healthy Group

p-
value

 (Kruskal
-Wallis)

Healthy 
Control 

Group (n=50)
 Median (IQR)

3.9 (0–28) 3.0 (0–16)

1677.3 (4–5000) 901.0 (4–5000)

145.8 (0–1764) 110.4 (4–1372)

IL-4

IL-6

IL-8

3.4 (0–4)

3.7 (0–4)

4 (4–4)

3.7 (0–4)

0.03*

0.07

<0.001**

<0.001**

6.9 (0–48) 4.2 (0–20)

14.1 (0–148) 6.8 (0–28)

12.8 (0–92) 9.8 (0–44)

TNF

IFN-γ

IL-17A

3.7 (0–4)

16.0 (0–36)

31.1 (4–48)

0.04*

0.09

0.02*

Statistical; Mann-Whitney U test each cytokine comparison 
between two groups of sepsis (MDI positive, MDI negative) with a 
healthy group 

With the greatest Area under the curve (AUC) value of 0.912 

(95% CI: 0.853-0.971), according to the ROC analysis, IL-6 

performed exceptionally well in differentiating between 

infected and non-infectious situations. Procalcitonin's AUC 

of 0.895 (p<0.001) demonstrated its great discriminative 

potential as well. The moderate AUC values of other 

cytokines, such as TNF, IL-2, IL-4, and IL-10, ranged from 

0.678 to 0.756, indicating differing levels of e�cacy in 

detecting infections. The clinical signi�cance of these 

biomarkers in diagnostic contexts is further demonstrated 

by the sensitivity and speci�city measurements (Table 3).

Cytokine/
Marker

FPR (1-
Speci�city, %)

0.678 (0.
578-0.778)

AUC
 (95% CI)

p-value Cut-off 
Value

TPR 
(Sensitivity,

%)

<0.001IL-2 5.5 70.0 20.0

0.689 (0.
600-0.778)

0.002IL-4 4.0 65.0 25.0

0.912 (0.
853-0.971)

<0.001IL-6 1000 85.0 10.0

0.712 (0.
618-0.806)

0.005IL-8 150 68.0 23.0

0.678 (0.
578-0.778)

0.012TNF 6.0 60.0 30.0

0.895 (0.
820-0.970)

<0.001
Pro-

calcitonin
0.5 90.0 15.0
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Figure 1: ROC Curves of the Activity of Cytokines 

To visualize the ROC curve, plot FPR (x-axis) versus TPR (y-

axis) for each cytokine/marker:   X-axis: FPR (False Positive 

Rate, or 1 - Speci�city).  Y-axis: TPR (True Positive Rate, or 

Sensitivity). The ROC curve illustrates the diagnostic 

performance of cytokines and procalcitonin, with curves 

closer to the top left corner indicating better discriminative 

ability. IL-6 has the highest AUC at 0.912, followed closely by 

procalcitonin at 0.895. In contrast, other cytokines like IL-

2, IL-4, IL-8, and TNF demonstrate lower AUC values, 

signifying reduced effectiveness in differentiating 

between groups.
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infection and systemic in�ammation in septic patients, 
with values above 100–300 pg/mL often indicative of 
sepsis. However, present results showed low speci�city for 
procalcitonin (PCT) in differentiating gram-positive from 
gram-negative bacteria and reduced sensitivity in 
predicting infection severity compared to IL-6 and IL-10 
[13, 14]. To measure cytokine levels, two widely used 
methods are Enzyme-Linked Immunosorbent Assay 
(ELISA) and Cytometry Bead Array (CBA). ELISA typically 
measures individual cytokines, while CBA allows 
simultaneous evaluation of multiple cytokines in a single 
sample, providing a broader cytokine pro�le. CBA uses 
�uorescent beads coated with speci�c antibodies, mixed 
with the sample, and analyzed via �ow cytometry to 
quantify �uorescence emitted by the beads [15]. This 
method is particularly useful for studying cytokine 
interactions, as it is faster and more cost-effective, 
requiring a smaller sample volume compared to multiple 
ELISAs. However, CBA may have lower sensitivity than 
individual ELISAs, with detection limits varying by kit and 
cytokine [16]. In the current study, IL-6 and IL-10 were 
found to be more accurate sepsis biomarkers than PCT, 
with peak AUC values of 0.95 (0.75–0.97) and 0.90 
(0.72–0.94) for IL-6 and IL-10, respectively [17]. Cytokine-
based therapies hold potential for autoimmune diseases, 
cancer, and infections by either amplifying or dampening 
immune responses.  Administer ing cytokines in 
combination with other treatments can maximize e�cacy 
while reducing toxicity. Present �ndings suggest that while 
IL-6 and IL-10 effectively diagnose sepsis, PCT and IL-6 are 
particularly effective for sepsis severity, with PCT helping 
assess bacterial infection severity [18, 19]. PCT showed a 
robust ability to differentiate between infectious and non-
infectious cases, with high AUC values in septic individuals. 
Early PCT measurement may improve the detection and 
follow-up of sepsis, making it an invaluable biomarker for 
identifying bacterial infections [20]. Additionally, curent 
study found that TNF-α and IFN-γ levels were signi�cant in 
predicting infection severity, with AUCs of 0.85 (0.63–0.90) 
and 0.80 (0.66–0.91), respectively. This correlation could 
make them valuable markers during septic shock [21]. 
Research also shows that reactive oxygen and nitrogen 
species, generated by macrophages in response to IFN-γ, 
are critical in destroying intracellular pathogens like 
Mycobacterium tuberculosis. IFN-γ has shown potential in 
enhancing T-cell responses and antigen presentation, 
essential in treating drug-resistant tuberculosis. While not 
a �rst-line treatment, IFN-γ may be effective in cases 
where traditional therapies fail, though its usage requires 
careful evaluation due to cost, accessibility, and possible 
side effects. 

C O N C L U S I O N S

It was concluded that IL-6 and IL-8 are strong biomarkers 
for diagnosing microbial infections in suspected sepsis 
cases, with IL-6 showing the highest diagnostic accuracy 
(AUC=0.912). Procalcitonin also demonstrated good 
discriminative power (AUC = 0.895). While cytokines like IL-
2, TNF, and IL-17A showed moderate value, IL-4 and IFN-γ 
were less useful. These �ndings highlight the importance 
of IL-6 and IL-8 in infection diagnosis, enhancing clinical 
decision-making and potentially improving patient 
outcomes.
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The husband's involvement during pregnancy was considered very disappointing earlier. As a 

result, women did not inform their husbands about their troubles and concerns during 

pregnancy. In some cases, the severity of complications leads to the death of the fetus and 

mother. However, with time, husbands now take responsibility for their wives during pregnancy 

and antenatal care. The involvement of husbands in antenatal care visits reduces the risk of 

maternal mortality. Objective: To evaluate the level of knowledge regarding antenatal care 

among husbands of pregnant women attending a tertiary care hospital in Karachi. Methods: A 

cross-sectional research design was selected and conducted with 360 husbands who 

accompanied their wives for the antenatal services at the Outpatient Gynecology and 

Obstetrics Department of Dow University of Health Sciences (DUHS) Ojha Campus Karachi. The 

study questionnaire comprised twenty questions about the husband's knowledge of antenatal 

care. Data were analyzed by using SPSS version 21.0. Results: The study �ndings showed that 

(57.5%) husbands felt that antenatal care was valuable, the majority of the husbands (95.6%) felt 

that it was not necessary to go for antenatal care if there was no complication, and (32.2%) 

husbands were considered to believe that a minimum of three antenatal visits were enough for 

the care. More than half were aware of the danger signs of pregnancy, and they knew that a 

pregnant woman should deliver her baby in the health care facility. Conclusions: The current 

research study concluded that a large number of husbands felt that antenatal care was valuable, 

but still a lack of knowledge was found in different antenatal care components. There was a need 

for awareness of all the components of antenatal care among husbands of pregnant women.
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Antenatal Care (ANC) is among the essential interventions 
in the effective continuum of care for the enhancement of 
maternal health. Antenatal Care (ANC) aims to provide safe 
and secure health services to both mother and child. The 
high maternal mortality in developing countries has shown 
a signi�cant association with non-utilization of Antenatal 
Care (ANC). The world's maternal and neonatal morbidities 
can be improved if Antenatal Care (ANC) interventions are 
executed and operated [1]. The World Health Organization 
(WHO) has suggested antenatal education as a signi�cant 
intervention to improve Maternal Mortality Ratio, especially 

in developing countries. In Pakistan, there is no standard 
antenatal education program exists. Factors such as low 
literacy, poor economic conditions, and cultural practices 
are the main hindrances in antenatal education programs. 
There is a need to establish a standard educational 
program to improve decision-making among parents 
regarding pregnancy and childbirth [2]. A research study 
conducted in India highlighted the importance of husband 
participation in Antenatal Care (ANC); the research also 
found that men with awareness of pregnancy-related 
problems and their wives are more approachable to 



M E T H O D S

utilizing services of maternal health. Hence, educating and 
authorizing men regarding pregnancy complications will 
play vital parts in lessening ongoing maternal and neonatal 
deaths [3]. The husband's support during and after 
pregnancy plays an important role in the mother's health 
and safe childbirth. The literature also showed that the 
women who lived away from their spouse during pregnancy 
are at more risk of having complications and may lose their 
pregnancies [4]. Moreover, a community survey at the 
Pakistan Institute of Medical Sciences Islamabad revealed 
a strong association between fathers' connection to 
maternal health with factors like fathers' education, age, 
criteria of income, and approach [5]. The stages of active 
involvement of men in antenatal care are different because 
of socio-cultural issues and work obligations. The majority 
of men showed adequate knowledge of antenatal care, 
mainly about the danger signs, and were involved in 
decision-making [6]. The male participation in antenatal 
services may encourage enhanced and e�cient care, the 
knowledge of husband regarding antenatal services will 
also help in detecting and considering for health care in 
case of danger signs of pregnancy. The involvement of 
husband in antenatal services have a strong impact on both 
mother and child health outcomes [7].The cross-sectional 
study conducted in India reported that majority of 
husbands had su�cient knowledge about antenatal care, 
while only 4.7% did not have su�cient knowledge, the level 
of education was found to be signi�cantly associated with 
the involvement of male partner in antenatal care 
[8].Furthermore the research study revealed that negative 
attitude of husbands towards antenatal care was due to 
social  stigma and cultural  hindrances,  as many 
communities believed that it's the women's obligations and 
male has nothing to do with antenatal care [9]. The lack of 
husband support and involvement in antenatal care 
process were the leading barriers in achieving the 
antenatal care goal [10]. The results of research study 
conducted in Kenya indicated that 50% of the husbands 
knew about antenatal care, but only 31.8% were aware that 
ANC should be started in �rst trimester of pregnancy. 
Surprisingly no signi�cant associations were found 
between demographic variables and husbands' attitude 
towards antenatal care [11]. Furthermore the study 
conducted in India also showed that the majority of the 
husbands had satisfactory knowledge regarding ANC, 
similarly no associations were found between knowledge 
score and demographic characteristics [12].Three major 
factors were identi�ed in the study conducted in Uganda 
that are directly linked with the maternal death during 
pregnancy, the �rst factor was the poor decision making 
regarding health care facility for receiving care, second 
factor was the delay in transferring to health care setting 
due to lack of transport and third factor was the delay 

The study design was cross-sectional. The current study 
was conducted at the OPD of Gynecology and Obstetrics 
Department, Dow University of Health Sciences Karachi. 
The study population was the husbands of pregnant 
women. The study was conducted from December 2020 to 
May 2021. The sample was selected using a consecutive 
sampling technique. The sample size of 360 participants 
was calculated using Open Epi Software with a 95% 
con�dence interval, 80% power of test, and 5% margin of 
error. Inclusion criteria involve husbands and wives who 
visit their doctor and were willing to give their personal 
opinions on the research questionnaire. Exclusion criteria 
were based on age factors; less than 18-year-old and more 
than 47-year-old women were not added to this research. 
The study permission letter for data collection was taken 
f r o m  t h e  u n i ve r s i t y  a n d  t h e  h o s p i t a l 's  M e d i c a l 
Superintendent of DUHS with reference number 
(DUHS/ION/MSN/2020/405/18). Study approval was taken 
from the research committee of Dow University with 
reference number (DIONAM/MSN/2020/404-1). Each 
individual �lled out the informed consent before the data 
collection. Data were collected using a questionnaire 
comprised of 20 questions. Data were collected on various 
factors, including age, family income, educational level, 
and husband's concern for their wives during pregnancy. 
The structured research questionnaire of 360 individuals 
was taken during DHUS OPD department visits with 
husbands and wives. This questionnaire was translated to 
those husbands who could not read English. The statistical 
package of the SPSS version 21.0 was used for data 
analysis. The percentage of the knowledge of the husbands 
was measured during this research questionnaire. 
Descriptive statistics such as percentages and frequency 
tables were used to display the results.
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treatment at the health care setting.. At least two factors 
can be prevented by better male involvement in antenatal 
care [13]. Increased husband attendance in antenatal care 
was signi�cantly associated with the factors such as, being 
married at 18years and older, better knowledge of 
pregnancy-related issues, higher education level and high 
economic status [14]. Furthermore many research studies 
from developing countries revealed that less than 50% of 
husband attended at least one antenatal care session 
[15].The objective of study is to evaluate the level of 
knowledge regarding antenatal care among husbands of 
pregnant women attending a tertiary care hospital in 
Karachi.

R E S U L T S

Table 1 presented a summary of the socio-demographic 
characteristics of a sample of 360 individuals.  In terms of 
women's age, a greater number of individuals fall within the 
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The research aims to �nd the impact of husbands' 
involvement in anti-natal care on maternal and child health 
outcomes. The objectives of the research were to �nd out 
the perceptions of husbands towards ANC and the effects 
of husband's involvement in ANC on maternal and child 
health. The result of current study reveals that majority of 
the husbands (57.5%) believed that Antenatal Care is 
valuable .Comparable results were found in the study 
conducted in Nigeria, the (63%) of the husbands had good 
knowledge of antenatal care [16].The �ndings of present 
study showed that majority of the participant thought that 
minimum 3 Antenatal visits were not enough. Similar 
results were found in the research study in Yangon, 
Myanmar showed that the antenatal hospital visits were 
more likely to have more than four during pregnancy [17]. 
Moreover the result of this study showed that (62.2%) of the 
respondents were aware of danger signs of the pregnancy. 
Similarly the results of cross-sectional study surveyed 150 
husbands in India showed that the majority of husbands 
exhibited su�cient knowledge of antenatal care, 
particularly regarding identifying danger signs [18]. This 

18-34 age category (83.3%), followed by the 35-50 age 
category (16.7%). Family types were mainly extended 
(56.4%), while nuclear families comprised (43.6%).  Family 
income was different, with (13.6%) earning between 
10,000–20,000 rupees, (38.6%) earning between 21,000-
30,000 rupees and (47.8%) earning above 30,000 rupees. 
The educational status of husbands showed that (38.6%) 
were uneducated, (11.2%) completed primary school, 
(9.4%) completed secondary school and (40.8%) graduated 
high school.

Table 1: Socio Demographic Variables (n = 360)

Table 2: Knowledge of Husbands Regarding Antenatal Care 
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CharacteristicsSocio-Demographic Variables

300 (83.3%)

60 (16.7%)

157 (43.6%)

203 (56.4%)

49 (13.6%)

139 (38.6%)

172 (47.8%)

139 (38.6%)

40 (11.2%)

34 (9.4%)

147 (40.8%)

18 - 34

35 - 50

Nuclear

Extended

10,000 – 20,000

21,000 – 30,000

Above 30,000

Uneducated

Middle

Matric

Intermediate

N (%)

Age of Pregnant Women

Type of Family

Family Income Per Month

Educational Status of Husband

The results of table 2 showed that (57.5%) of husbands felt 
that antenatal care was valuable, the majority of the 
husbands (95.6%) felt that it was not necessary to go for 
antenatal care even if there was no complication, and 
(32.2%) husbands were considered that minimum 3 
antenatal visits were enough for the care. The knowledge 
regarding the importance of tetanus injection, vitamin 
supplements, and Iron /folic acid supplements during 
pregnancy among husbands was found to be below (50%). A 
large number of husbands (67.2%) believed that pregnant 
women need extra food compared to non-pregnant 
women, while (52.2%) felt that pregnant women should 
continue to do household jobs during pregnancy. 
Ultrasound test during antenatal care was not considered 
signi�cant by the majority of husbands (53.3%), similarly 
more than (50%) were unaware of the importance of 
monitoring blood pressure and weight at every antenatal 
visit. In contrast more than (50%) of the husbands have 
good knowledge regarding Blood screening for HIV, 
Hepatitis, and Thyroid during antenatal care. In terms of 
laboratory tests, (72.5%) of individuals were aware of sugar 
testing, while only (12.5%) had knowledge of haemoglobin 
measurement, and (37.8%) knew about urine testing during 
antenatal care. Alarming results were found in terms of 
alcohol consumption and smoking by pregnant women, 
(80%) husbands assumed that alcohol consumption and 
smoking were not harmful for the fetus. More than half were 
aware of the danger signs of pregnancy and they knew that 
pregnant women should deliver their baby in the health 
care facility.

Questions Asked
Response

Do you think Antenatal Care is Valuable or not?

No N (%)Yes N (%)

153 (42.5%)

344 (95.6%)

244 (67.8%)

323 (89.7%)

190 (52.8%)

193 (53.6%)

118 (32.8%)

288 (80%)

192 (53.3%)

197 (54.7%)

316 (87.8%)

315 (87.5%)

99 (27.5%)

224 (62.2%)

145 (40.3%)

172 (47.8%)

140 (38.9%)

172 (47.8%)

136 (37.8%)

58 (16.1%)

207 (57.5%)

16 (4.4%)

116 (32.2%)

37 (10.3%)

170 (47.2%)

167 (46.4%)

242 (67.2%)

72 (20%)

168 (46.7%)

163 (45.3%)

44 (12.2%)

45 (12.5%)

261 (72.5%)

136 (37.8%)

215 (59.7%)

188 (52.2%)

220 (61.1%)

188 (52.2%)

224 (62.2%)

302 (83.9%)

Is it Necessary to go for ANC Even if there 
is no Complication?

Are Minimum 3 Antenatal Visits Required?

Is Injection TT Required to be given 
During Pregnancy?

Does a Pregnant Woman Need Vitamin 
Supplements?

Does a Pregnant Woman Need Iron /Folic 
Acid Supplements?

Does Pregnant Woman Need Extra Food 
Compared to Non-Pregnant Woman?

Is Alcohol Consumption/ Smoking by Pregnant 
Woman Harmful for Fetus?

Should USG be done to Assess Fetal Wellbeing?

Is Weight Measurement Required During Every 
Antenatal Visit?

Is BP Measurement Necessary During 
Every ANC Visit?

Is Haemoglobin Measurement During 
Pregnant Required?

Is Blood Sugar Testing Required?

Is Urine Test Required?

Is Blood Screening for HIV Required?

Is Blood Screening for Hepatitis Required?

Is Blood Screening for Thyroid Necessary?

Should Pregnant Women Continue to 
do Household Jobs?

Are You Aware of Danger Signs of Pregnancy?

Where Should a Pregnant Woman Deliver her 
Baby? Health Care Facility



C O N C L U S I O N S

Knowledge of the husband about antenatal care was 
essential because it was helpful for pregnant women 
during pregnancy and childbirth. Pregnant women easily 
c o m m u n i c a t e  a n d  d i s c u s s  t h e i r  p r o b l e m s  a n d 
complications with their husbands, so the husband's 
training was bene�cial. Socio-demographic factors and 
antenatal care develop the husband's ability to make 
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similar comparison may be due to the geographical 
location, as both countries are neighboring countries. In 
contrast a study conducted in Bangladesh found that one 
quarter of males could recall three or more delivery-related 
risk signs, even though most husbands were aware of 
prenatal danger indications [19].The complications can be 
prevented by the early detection of danger signs. 
Furthermore the current study revealed that (59.7%) 
husband reported blood screening for HIV is necessary 
during pregnancy, while 52.2% believed that blood 
screening for hepatitis is mandatory during ante-natal 
period. The contradictory results were found in the cross-
sectional study conducted in Swat, Pakistan, the study 
results indicated that majority of husband (60.5%, 57.5%) 
were not aware of importance of screening of HIV and 
hepatitis [20]. This study further revealed that only (10.3%) 
respondents had the knowledge of importance of tetanus 
toxoid injection during pregnancy and less than half of the 
respondents were aware of supplements required in 
pregnancy. The much healthier results were reported in the 
study conducted in Mumbai, India, where (45%) of 
individuals had knowledge of importance of tetanus toxoid 
injection during pregnancy and more than half of the 
respondents were aware of supplements required during 
pregnancy [21]. This study further discovered that (37.8%) 
respondents assumed that urine analysis is required during 
pregnancy, which is consistent with the study �ndings of 
India, where (17.1%) of individuals thought that urine test is 
necessary during antenatal period [22]. Additionally the 
present study showed that (46.7%) of participants reported 
that ultrasound should be done to assess fetal well-being. 
Less than (50%) of participants had the knowledge 
regarding importance of blood pressure and weight 
measurement during antenatal visits. In contrast the 
results of study conducted in India reported that (72%) 
respondents considered ultrasound measurement is 
essential during pregnancy and (50%) had the knowledge 
regarding importance of blood pressure and weight 
measurement during antenatal visits [23].The �ndings of 
current study revealed that only (20%) of the respondents 
reported that smoking and alcohol consumption by 
pregnant women is harmful for the growth of fetus. In 
contrast the results of cross-sectional descriptive 
researched conducted in India showed that (58%) of the 
husbands considered smoking and alcohol consumption 
harmful for the fetal growth [24].
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Original Article

Lesions originating from the bony-cartilaginous structures 
of the skull base or neighbouring regions either the extra-
cranial  head and neck below or the intracranial 
compartment above can signi�cantly impact the central 
skull base. This region serves as a critical boundary 
between the intracranial compartment and extracranial 
structures of the head and neck, making its evaluation 
complex and essential. Clinical assessment of the skull 
base is often limited, necessitating the use of imaging 
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techniques for accurate diagnosis, planning, and follow-up 
in patients with skull base lesions [1, 2]. The rationale for 
this study lies in addressing the diagnostic challenges 
posed by skull base Ear, Nose, and Throat (ENT) 
pathologies. Cross-sectional imaging, including Computed 
Tomography (CT) and Magnetic Resonance Imaging (MRI), 
has emerged as a cornerstone for overcoming these 
limitations by providing detailed visualization of both bony 
and soft tissue structures. Imaging plays a pivotal role 
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The skull base was a multifaceted anatomical region where important structures unite, 

including major blood vessels and cranial nerves. Precise diagnosis of Ear, Nose, and Throat 

disorders in this area was critical for effective treatment planning, but conventional diagnostic 

methods often lack the required detail. Objective: To determine the e�ciency of Computed 

Tomography and Magnetic Resonance Imaging in correctly diagnosing skull base Ear, Nose, and 

Throat pathologies. Methods: A comparative study was carried out at Shahida Islam Medical 

Complex, Lodhran, from September 2023 to February 2024. A purposive sampling technique 

was used to select 100 patients who underwent Computed Tomography and Magnetic 

Resonance Imaging for suspected skull base Ear, Nose, and Throat pathologies. Imaging results 

were compared against �nal clinical diagnoses con�rmed through biopsy. Diagnostic accuracy 

was measured using sensitivity, speci�city, Positive Predictive Value, and Negative Predictive 

Value. Statistical analysis was performed using SPSS version 25.0. Results: Magnetic 

Resonance Imaging showed higher sensitivity (85.7%) and speci�city (87.7%) compared to 

Computed Tomography (sensitivity 73.0%, speci�city 82.0% respectively). Diagnostic accuracy 

of Magnetic Resonance Imaging for speci�c pathologies included meningioma (sensitivity 

93.52%, speci�city 87.32%), chordoma (sensitivity 79.92%, speci�city 95.72%), and 

nasopharyngeal carcinoma (sensitivity 86.62%, speci�city 83.12%). Conclusions: It was 

concluded that Magnetic Resonance Imaging demonstrated higher diagnostic accuracy 

compared to Computed Tomography in the diagnosis of Ear, Nose, and Throat pathologies of 

skull base due to having greater sensitivity and speci�city. These �ndings indicate that 

Magnetic Resonance Imaging is a superior diagnostic tool for early detection of skull base 

disorders.
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when cl inical  �ndings are inconclusive or when 
complications like intracranial spread or bone involvement 
are suspected [3]. For example, imaging is often critical in 
determining the need for surgery when conservative 
treatment fails. Experts recommend imaging in ENT 
patients under speci�c conditions to rule out clinically 
silent issues [4]. Contrast-enhanced high-resolution CT is 
widely regarded as the gold standard for detecting bone 
loss caused by in�ammation [5]. However, contrast-
enhanced MRI has demonstrated greater sensitivity for 
identifying cerebral infections and evaluating soft tissue 
involvement [6]. In many cases, both CT and MRI are 
employed to achieve a comprehensive understanding of 
the pathology [6, 7]. Cross-sectional imaging techniques 
provide detailed de�nitions of bony structures and tumor 
boundaries, allowing clinicians to assess the relationship 
between a lesion and its surrounding tissues [8]. This 
detailed evaluation aids in establishing differential 
diagnoses based on the lesion's origin and nature. The 
ongoing advancements in imaging technology have 
signi�cantly transformed the diagnostic landscape in ENT. 
Techniques such as Positron Emission Tomography-
Computed Tomography (PET-CT), CT, and MRI enable 
accurate localization and characterization of skull base 
lesions, offering insights that were previously unattainable 
[9]. MRI is particularly valuable for visualizing soft tissues, 
while CT excels in assessing bony structures. Endoscopic 
ultrasonography, a novel method combining endoscopy 
and ultrasonography, provides real-time imaging through 
the mouth or nose. This technique is particularly useful for 
biopsies and therapeutic interventions, offering precise 
lesion localization [10]. Conventional diagnostic 
approaches often fail to capture the complexity of the skull 
base region. In contrast, advanced imaging modalities 
provide unparalleled insights into both anatomical and 
pathological features, allowing for accurate detection and 
improved patient care [11]. Differentiating benign from 
malignant lesions, staging diseases, and planning 
treatments are increasingly dependent on these advanced 
technologies [12]. As imaging technology evolves, its role in 
diagnosing skull base ENT pathologies is expected to 
expand, further enhancing patient outcomes.
This study aims to clarify the key roles of different imaging 
modalities in accurately diagnosing selected ENT 
pathologies of the skull base. By exploring the strengths 
and limitations of these techniques, the study seeks to 
underscore their critical contributions to modern 
diagnostic strategies.

M E T H O D S
This cross-sectional study was carried out at Shahida Islam 
Medical Complex, Lodhran, Pakistan, from September 
2023 to February 2024. The patients undergoing CT and 

MRI imaging for suspected skull base ENT pathologies were 
selected according to the inclusion criteria set for the 
study. A purposive sampling technique was used to select 
100 patients. The sample size was estimated on the base of 
power analysis ensuring statistical signi�cance between 
different imaging modalities to detect ENT pathologies. 
The following formula was used to calculate the sample size 
for the study; n=Z21-a/2×Sn(1-Sn)/L2-P.  Where Sn was 
sensitivity; P was Prevalence; L was the margin of error 
(0.05) and Z1-α/2 was the con�dence interval (1.96 at 
α=0.05). All the values were taken according to the 
estimated results of sensitivity and prevalence of 
neurodegenerative diseases at Shahida Islam Medical 
Complex, Lodhran, Pakistan and previous reported studies 
[13]. The inclusion criteria included patients of 20 to 70 
years of age of any gender having clinical symptoms 
indicating Meningioma, Chordoma or Nasopharyngeal 
Carcinoma in the skull base and had experienced any of the 
two imaging modalities (CT and MRI) or both, at Shahida 
Islam Medical Complex, Lodhran. The patients having 
incomplete medical records, and those who had undergone 
imaging for non-ENT-related conditions or having 
contraindications for CT scan or MRI were excluded from 
the study. For detailed soft tissue contrast, the imaging 
modalities comprised of Computed Tomography (CT) for 
high-resolution bone detail assessment and Magnetic 
Resonance Imaging (MRI) were applied. Collection of a 
detailed medical histor y, including allergies and 
contraindications to differentiate agents, disclosure of 
implanted devices, and removal of metallic objects before 
MRI procedures were involved in the patient's preparation. 
Image interpretation involves a mutual effort among the 
radiology and ENT experts. CT scans were measured for 
fractures, calci�cations, and bone integrity, while MRI 
provided detailed soft tissue evaluation for identifying 
tumors, in�ammation, and vascular abnormalities. For the 
patient records, correct documentation and reporting 
were maintained, where radiologists were formulating 
comprehensive reports with the location and size of the 
ENT pathology, and associated �ndings. The diagnostic 
accuracy of each one of the imaging modalities was 
evaluated by evaluating imaging �ndings and the �nal 
diagnosis which were con�rmed through biopsy. 
Statistical analysis was carried out using SPSS version 
25.0, employing techniques such as sensitivity, speci�city, 
Positive Predictive Value (PPV), and Negative Predictive 
Value (NPV) measurements [14]. The study was conducted 
as per the ethical standards of the Institutional Ethical 
Committee, Shahida Islam Medical Complex, Lodhran, 
(SIMC/H.R./7725/23) with written informed consent 
obtained from all patients or their guardians prior to 
inclusion.
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MRI (85.7%) has a better level of sensitivity as compared with the 

results of CT (73.0%), which means MRI was a more bene�cial 

technique for diagnosing pathologies in their early stages due to 

being precise in identifying positive cases. Additionally, the 

speci�city of MRI (87.7%) was a little higher than CT's (82.0%), 

which showed that MRI can also be used to rule out the presence 

of certain diseases when they were not present (Table 2).

D I S C U S S I O N

This study highlights the strengths and limitations of CT 
scans and MRI in diagnosing skull base ENT pathologies, 
focusing on their effectiveness in various conditions. The 
results of our study showed that CT scans have an 82.22% 
sensitivity in diagnosing meningiomas compared with MRI, 
which has a 93.52% sensitivity and an overall positive 
predictive value of 92.72%. This demonstrates MRI's 
superior sensitivity in identifying meningiomas. Ren et al., 
conducted a study on 153 patients to diagnose different 
ENT pathologies using MRI, CT scans, and PET, concluding 
that while MRI produced better accuracy, combining all 
three modalities provided the most comprehensive 
understanding of the disease [14]. However, previous 
studies reveal con�icting results. For instance, Jans et al., 
found that CT scans performed better in diagnosing 

As compared to MRI, CT scans displayed a little lower 

sensitivity and speci�city. Although CT supports detecting 

structural abnormalities, its reduced sensitivity may 

increase the possibility of overlooking some of the subtle 

or early-stage diseases. On the other hand, CT showed 

improved speci�city as compared to MRI, which showed its 

ability to spot the instances lacking these diseases. These 
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Table 1: Socio-Demographic Characteristics of Patients (n=100)

The mean age of the patients was 44.31 years, along with a 

standard deviation of 9.17 years. This showed that most of 

the patients were in their mid-40s, with the ages ranging 

from 35 to 53 years. The results showed that most of the 

patients in the study were from rural areas (62%), whereas 

38% from urban areas (Table 1).

R E S U L T S

Age

Variables Frequency (%)/ (Mean ± SD)

44.31 ± 9.17

Gender

Male 58 (58%)

Female 42 (42%)

Residence

Urban 38 (38%)

Rural 62 (62%)

Table 2: Diagnosis Accuracy of MRI in selected ENT Pathologies of Skull Base

Meningioma

Pathology Sensitivity (%) Speci�city (%)
Positive Predictive

 Value (%)
Negative Predictive

 Value (%)
True 

Positive
False 

Positive
True

Negative
False

Negative

93.52 87.32 90.72 91.22 43 4 31 3

Chordoma 79.92 95.72 88.22 91.32 30 4 37 8

Nasopharyngeal
 Carcinoma

86.62 83.12 80.82 88.32 39 5 30 6

Total 86.72 88.72 86.62 90.32 - - - -

�ndings highlight MRI's advantage in diagnosing ENT 

disorders of the skull base. Because of its high sensitivity, it 

can recognize and discover things at an early stage, which 

is important for medical intervention at an initial level. Even 

though CT scans have a high speci�city, and can be suitable 

in situations where the pathology was clear from more 

subtle alterations (Table 3).

Table 3: Diagnosis Accuracy of CT in Selected ENT Pathologies of Skull Base

Meningioma

Pathology Sensitivity (%) Speci�city (%)
Positive Predictive

 Value (%)
Negative Predictive

 Value (%)
True 

Positive
False 

Positive
True

Negative
False

Negative

82.22 79.52 73.82 86.32 37 6 25 8

Chordoma 65.72 93.12 84.62 79.92 27 3 37 14

Nasopharyngeal
 Carcinoma

73.82 76.62 69.42 80.32 34 7 27 12

Total 74.02 83.02 75.92 82.12 - - - -

structural lesions in patients suspected of having 
sacroiliitis compared to MRI [15]. CT scans excel in 
detecting bone-related abnormalities, such as tumors, 
erosions, and fractures, but are limited in evaluating non-
bony lesions due to their lower soft tissue resolution [16, 
17]. On the other hand, MRI is a powerful technique for 
evaluating soft tissue features in the skull base. 
Techniques like Diffusion-Weighted Imaging (DWI) 
enhance MRI's ability to detect detailed changes in tumors 
and surrounding tissues [18]. In this study, MRI was 
generally more sensitive than CT in detecting skull base 
disorders, including meningioma, chordoma, and 
nasopharyngeal carcinoma. This sensitivity is critical for 
early diagnosis and timely medical intervention. Kalita and 
Misra studied Japanese Encephalitis (JE) patients, 
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comparing MRI and CT for diagnosing JE. They found that 
thalamic and extrathalamic abnormalities were detected 
more easily by MRI than by CT [19]. Similarly, Kidwell et al., 
compared MRI and CT in identifying acute intracerebral 
hemorrhage in patients with acute focal stroke symptoms, 
concluding that MRI was superior for detecting persistent 
intracerebral bleeding [20]. Despite its advantages, CT 
remains an essential diagnostic tool due to its cost-
effectiveness and widespread availability, particularly in 
resource-limited settings. This makes CT an invaluable 
�rst-line imaging modality in many healthcare contexts, 
especially for detecting bone-related pathologies and 
structural abnormalities. Its accessibility and rapid 
imaging capabilities further enhance its utility in urgent 
clinical scenarios. Combining imaging techniques, such as 
CT, MRI, and PET scans, provides a more comprehensive 
diagnosis by overcoming the limitations of individual 
modalities [21, 22]. By integrating multiple imaging 
approaches, clinicians can achieve a more precise 
understanding of complex conditions.

C O N C L U S I O N S

The results of this study show that MRI is a better imaging 
modality compared to CT scans for diagnosing skull base 
ENT pathologies.  However,  the impor tance and 
accessibility of CT scans, especially in resource-limited 
settings, should not be overlooked. Combining results from 
multiple imaging techniques improves the accuracy of 
diagnosing conditions such as meningioma, chordoma, 
and nasopharyngeal carcinoma.
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The treatment of profound hearing loss and the adjustment of a child after this is a critical task 

for parents. Presently, cochlear implantation is the most common and effective treatment for 

profound hearing loss. However, navigating the decision-making process can be overwhelming 

for families. Currently, there is no standardized tool available in Urdu to help parents before 

taking the decision of cochlear implantation. Objective: To develop a tool to assess parental 

reviews of cochlear-implanted children in Urdu. Methods: This descriptive research conducted 

at Riphah International University (Sept. 2020–February 2021) utilized a sample of 20 parents of 

cochlear implanted children, aged 6 to 15 5 years. Parents included either gender aged 29 to 59 

years. A semi-structured questionnaire was developed using interviews and existing literature. 

Themes from interviews and existing literature were used to develop items. Content validity was 

assessed by 5 expert speech and language pathologists. For the meaningfulness of each item, a 

cognitive debrie�ng interview was conducted with the parents. Each item was reviewed and 

modi�ed as per suggestion and pre-tested. Results: A 92-item tool was developed with 07 

subsections related to i) Decision of Cochlear Implantation, ii) Process of Cochlear Implantation, 

iii) Effects of Cochlear Implantation, iv) General Functioning of Child, v) Self-Reliance and QoL, vi) 

Education of Child and vii Communication. The tool revealed good reliability and content validity 

SCVI=0.94. Conclusion: The developed 92-item Parental Reviews of Cochlear-Implanted 

Children in Urdu (PRCIC-U) tool is a reliable and valid tool review of different stages of the 

cochlear implantation procedure for the Urdu-speaking population.
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Cochlear implantation is a surgical procedure of 

implantation of a neuroprosthetic hearing device that 

improves the sense of sound [1]. It is possible for the deaf 

person to understand speech and improve the sensitivity of 

sound [2]. Studies indicate that children implanted by 12 

months of age are more likely to achieve education levels 

necessitating implantation before the age of 4 years in the 

case of congenital hearing loss [3, 4]. Literature suggests 

that approximately �ve percent of the world population 

(around 32 million adults and 34 children and adolescents) 

are hearing impaired. The degree of their hearing loss is 

moderate to severe, which is 40 dB for the good hearing ear 

of adults and 30 dB for the good hearing ear of children [5], 

with those in underdeveloped countries being most 

affected [6]. The bene�ts of implantation can also be 

measured in social terms, such as how the implantation 

helps in decreasing the educational cost and an aware life 

in the long run [7]. Literature reveals tools that may assist 

or in�uence the parental decision of cochlear implantation 

[8]. The data that parents give in the form of their reviews 

and experiences can be bene�cial for the professional 

teams of implantation of the concerned parents and also 

for clinical usage [9]. However, no such tool in Urdu 

language exists. In academic achievement, it is signi�cant 

that deaf children who have been implanted show 

considerably better results [10]. 

The vital impact of cochlear implantation is that it gave 

positive outcomes when the implanted child is grown up 



M E T H O D S

and able to go for employment, the same as the other of his 

peer groups.

To develop a tool to assess parental reviews of cochlear-
implanted children in Urdu (PRCIC-U), the current study 
utilized a descriptive research design with convenient 
sampling. The study was conducted at Riphah College of 
Rehabilitation Sciences, Riphah International University, 
Islamabad, over 6 months from 1st September 2020 to 28th 
February 2021. This study was initiated after obtaining 
ethical approval of the study from the Research Ethical 
Committee of Riphah International University vide 
Reference no. Riphah/RCRAHS/ISB/REC/00801 and 
informed consent of the parents of children. The 
con�dentiality of participants was preserved. Though, 
convenience sampling can result in bias in research like 
selection and sampling bias, however since a special 
category of parents had to be selected carefully to obtain 
their ideas of their special experience. Hence using 
convenience sampling, the study recruited a sample of 
N=20 parents of cochlear-implanted children of Bahria 
Special Children College, Islamabad for pilot testing. The 
sample included both mothers and fathers, aged 29 to 59 
years of whom 08 were permanent residents of the twin 
city of Islamabad and Rawalpindi while the remaining 12 
were temporary residents. Only parents of children having 
experienced the procedure of cochlear implantation of 
their respective child with a child's age range 6-15 years and 
both genders were included. Parents of children having 
associated syndrome along with hearing impairment were 
excluded from the study. An inform consent was taken from 
the parents of children below 10 years of age, and children 
above the age of 10 after obtaining permission from the 
involved institution. Sample of Expert SLPs include n=5 
SLPs of female gender and any age group with minimum 
PGD in speech language pathology and at least 5 years 
experience (table 1)
A detailed literature search was conducted to �nd existing 
tools and research articles related to parental review of 
cochlear implants. Semi-structured questions were used 
to ask parents about their experiences and problems faced 
by them during and after cochlear implant surgery. A list of 
items (95 questions) was generated by reviewing 
interviews and existing literature. The tool was categorized 
into different subparts of the cochlear implant procedure.  
The responses were calculated through a Likert Scale 
including 1= Strongly Agree, 2= Agree, 3= Neither agree nor 
disagree, 4= Disagree, 5=Strongly Disagree. The tool was 
developed by following the following protocols (�gure 1).
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Tool Development

Step 1: Item Generation

Step 2: Content Validity

Step 3: Eliminate and 
Revise the item as per 
recommendation

Literature Review

Interview from Parents of 
Children with cochlear

Evaluate by 5 Senior Speech 
and Language Pathologist

Pre Testing of Each Item 
by Parents

Revise the Item as per 
appropriate feedback

Data was analyzed on 
SPSS version 20

Step 4: Data Collection

Step 5: Data Evaluation

Figure 1: Consolidated Standards of Reporting Trials 

Step 1: Generation of Items: Both inductive and deductive 
methods were used for generation of 95 item. Themes from 
interviews with parents and existing literature and existing 
scales on Parental reviews and experiences of children 
with Cochlear Implantation were used to develop items. 
Step 2: Content Validity: Assessed by 5 expert senior SLPs. 
The validity of content was also checked by the reviews and 
suggestions of �ve parents of cochlear-implanted 
children. Each item was reviewed and changed according 
to the suggestions of experts. Each item was rated by 5-
experts on 4-point rating scale. Out of which the relevant 
rating was 3 or 4 which was scored as 5 and the non-
relevant rating was 1 or 2 which was scored as 0. Content 
validity index I-CVI for items was calculated by the 
respective formula that expert in agreement divided by the 
number of experts for each item. Such items for which the 
result of I-CVI was less than 0.8, were considered to be 
revised according to expert advice. For the item that 
showed the I-CVI result 0, such an item was eliminated from 
the questionnaire as per expert opinion leaving behind 92 
items. Step 3: Pre-testing of items: To check and ensure 
the meaningfulness of each item, a cognitive debrie�ng 
interview was conducted with the parents. Each item was 
reviewed and modi�ed as per suggestion. Data analysis 
was performed using Statistical Package for Social 
Sciences (SPSS) version 20. Descriptive statistics was run 
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The sample (N=20) of the current study revealed a mean 

age of 42.9 ± 7.67 years with the majority being females 15 

(75%) and housewives 11 (55%) (Table 1).

to calculate the frequencies and percentages for 
demographics. The content validity index for items and the 
scale of the developed tool was also calculated.

Table 1: Demographic Characteristics of Sample
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Results revealed 92 items of different sections of the 

cochlear implant procedure. Initially, 95 items were 

generated. Seven sub-sections labeled as A to G were 

arranged to distribute all the items according to their 

respective sections.  Each of these items was rated by 5 

expert judges on 4-point rating scale. Out of which the 

relevant rating was 3 or 4 which was scored as 5 and the 

non-relevant rating was 1 or 2 which was scored as 0 (Table 

2).

Variables Group N (%)

Sample of Parents (n=20)

5 (25%)

15 (75%)

11 (55%)

5 (25%)

4 (20%)

20 (100%)

Male

Female

House Wife

Government Job

Business Personal

Gender

Occupation

Total

Sample of Expert SLPs (n=5)

S. No. Quali�cation Experience

5 Years

8 Years

7 Years

6 Years

7 Years

MS (SLP)

PhD

PGD (SLP)

MS (SLP)

MS (SLP)

1

2

3

4

5

Table 2: Responses of Experts for Content Validity Assessment

Items Related To Items
Experts 

in Agreement

A)  Decision of Cochlear
 Implantation

1

2

3

4

5

6

7

8

9

10

11

12

13

14

5

5

5

5

5

5

5

5

5

5

5

5

5

0

B) Process Of Cochlear 
Implantation

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

0

5

4

5

5

5

4

5

5

5

4

5

5

5

4

5

5

5

1

5

5

5

5

5

C) Side Effects Of Cochlear 
Implantation

1

2

3

4

5

6

7

8

9

10

11

12

5

5

5

5

5

1

5

5

5

5

5

5

1

2

3

4

5

6

7

8

D) General Functioning
 of Child

5

5

5

5

5

5

5

5

E) Quality of Life

1

2

3

4

5

6

7

8

9

5

5

5

5

4

5

4

4

5
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F) Education of Child

1

2

3

4

5

6

7

8

9

10

11

12

5

5

5

5

5

5

5

5

5

5

0

5

10

11

12

13

14

5

5

2

0

4

1

2

3

4

5

6

7

8

9

10

11

G) Communication

5

5

1

5

5

5

5

5

5

5

5

Content validity index I-CVI for items was calculated by the 

respective formula that expert in agreement divided by the 

number of experts for each item. Such items for which the 

result of I-CVI was less than 0.8, was considered to be 

revised according to expert advice. For the item that 

showed the I-CVI result 0, such item was eliminated from 

the questionnaire as per expert opinion (Table 3).

Table 3: Content Validity of Tool Items

Sections
Items 

No.

Relevant 
(Rating 3 

or 4)

Not-
relevant 
(Rating 1 

or 2)

I-CVI Interpretation

Appropriate

Eliminated

Needs Revision

Appropriate

Appropriate

Needs Revision

Appropriate

Appropriate

Appropriate

A)  Decision 
of Cochlear 

Implantation

B)  Process 
of Cochlear 

Implantation

C)  Effects
 of Cochlear 
implantation

D)  General 
Functioning of 

Child

E)  Self-Reliance 
and QoL

1 to 14

1

19

2-18, 20-24

1-5, 7-12

6

1 to 8

1 to 11

5,7,8,14

1

0

0.2

1

1

0.2

1

1

0.8

0

5

4

0

0

4

0

0

1

5

0

1

5

5

1

5

5

4

Needs Revision

Eliminated

Appropriate

Eliminated

Appropriate

Needs Revision

F)  Education 
of Child

G)  
Communication

12

13

1-10,12

11

1-2,4-11

3

0.4

0

1

0

1

0.2

3

5

0

5

0

4

2

0

5

0

5

1

As a result of I-CVI, all 14 items of section A were considered 

to be appropriate, from section B out of 24 items, item 19: 
ٓکا کلئیر امپلانٹ کے عمل حکومتی  میسـر ہونا ہماری مشـکل ا◌سان کر سکتا تھا
 was revised and 1 items was suggested to be سـطح پر ســہولت کا

eliminated. From section C out of 12 items, item 6:  شــروع میں
ٓہماری توقعات یہ بھی تھی کہ ہمارا بچی فوری طور پر ســـاری ا◌وازوں ســـے 
ٓ was revised, in section D all 8 items were ا◌شــــــــــنا ہو جائے گا 
considered to be appropriate, in section E out of 14 items 

item 12: کا کلئیر امپلانٹ سے پہلے اس میں اعتماد، تحفظ اور یقین کا فقدان تھا 

was revised and item 13:  وه امپلانٹیشـــن سے پہلے ہم پر بہت انحصـــار

مین اســـــــــــٹریم   :was eliminated, from section F item 11 کرتا تھا
اسکولوں میں اسپیچ تھراپیسـٹ کا ہونا ضروری ہے تا کہ امپلانٹیشـن والے بچے 
 was اٹریم میں تعلیم حاصل کر سکیں اور  اسپیچ تھراپیسـٹ سے فائده اٹھا سکیں

eliminated out of 12, and from section G out of 11 items item 

 was revised. A total of 3  اس کا بولنے کا معیار تشـــــــویش کا باعث تھا3

items were eliminated and 4 items were considered to be 

revised according to expert advice of all judges. Hence 92 

items are considered to be appropriate after elimination 

and revision with SCVI of 0.93. Table 4 showed the 

frequencies of reliability of items. Responses for each item 

were checked in Yes and No by debrie�ng interviews with 

parents. Yes, indicates that the item is reliable, no indicates 

that the item is not reliable. Only responses for important 

items are mentioned below with concerned statements 

(Table 4).

Table 4: Frequency of Reliability of Items checked by pilot testing 
by debrie�ng interview with parents

Variables Categories N (%)

20 (100%)

0

18 (90%)

2 (10%)

19 (95%)

1 (5%)

19 (95%)

1 (5%)

19 (95%)

1 (5%)

19 (95%)

1 (5%)

19 (95%)

1 (5%)

18 (90%)

2 (10%)

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No
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The developed 92-item Parental Reviews of Cochlear-
Implanted Children in Urdu (PRCIC-U) tool is a reliable and 
valid tool review of different stages of the cochlear 
implantation procedure, for Urdu speaking population. It is 
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The decision for the Cochlear Implantation (CI) procedure is 

di�cult and stressful for the parents [11]. Due to non-

availability of tool to determine the parental view and 

experiences of children with cochlear implantation, this 

study aimed to develop a tool that can assess the parental 

views and experiences of children with a cochlear 

implantation because this can bene�t many other parents 

who are going for their child's implantation. Inspired by the 

literature, a study conducted in the United Kingdom 

indicated that there was a need to assess parental views for 

future ease [12]. The currently developed tool was 

categorized into parts. Each part comprises steps of the 

implantation procedure and the pros and cons of 

implantation on a child's mental health, quality of life, and 

parental experiences. The initiative behind these items 

was taken from the literature and a few existing tools which 

indicated the importance of assessment of parental 

experiences [13].  The purpose of developing this tool in the 

Urdu language was to facilitate the Pakistani population 

and parents from all backgrounds. As Urdu is the national 

language of the majority of Pakistani people these items in 

Urdu would be easy and readable for all the parents who can 

read and understand Urdu language. Keeping in view that 

content validity of a new developed tool should be assessed 

since it is essential hence, the overall Content validity index 

(SCVI) was assessed and it was 0.93, which is appropriate to 

support the literature which is more than 0.8 [14-16]. In a 

study related to the development of a content-valid scale, 

the investigator evaluated the outcomes of the content 

validity of the scale [14]. Certain steps should be followed 

while developing a tool these steps include identi�cation of 

the area that needs to be measured. This is done by 

reviewing already existing literature, scales, and interviews 

[15], as done in the current study. The study suggests 

protocols for checking the content validity of the 

developed tool [14]. in which the experts mark each item for 

relevancy, clarity, reliability, and ambiguity.  According to 

the content validity of each part, most of the experts have 

given the score of 1, 0.93, and 0.91, which is appropriate to 

support the content validity according to the literature [14]. 

The items below 0.8 were revised, and the items which 

we re  i n d i c ate d  a s  0 ,  we re  e l i m i n ate d  f ro m  t h e 
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Yes

No

Yes

No

Yes

No

Yes

No

questionnaire. In the current study, frequencies of parental 

feedback were evaluated on each item related to the 

cochlear implant decision. Many researchers suggested 

that the most stressful phase is to decide on implantation 

[3, 16], indicating the need to cater to stressors [17]. In this 

tool, items were developed regarding the complications 

and concerns of parents while deciding on a cochlear 

implantation. The frequencies of feedback indicate that 

the reliability of the decision of cochlear implantation is the 

most important concern of parents [18]. In Urdu PRCIC-U, 

the items related to �nancial burden were also added, since 

this is an important aspect of parents' concern [, ]. Studies 

suggest that, in underdeveloped countries, the prevalence 

of hearing loss is a huge burden on the economy [4]. Items 

regarding the expense related to cochlear implantation 

provide very clear results that parents need �nancial 

consultancy before proceeding toward the implant which is 

the signi�cance of this tool because in existing tools there 

were no items related to �nancial constraints. Financial 

aspects in developing countries like Pakistan need to be 

catered since this makes implantation di�cult [21, 22]. 

Items related to education of children were generated after 

the theme that was extracted from the parental interviews.  

Many studies suggest that parents are worried about the 

p o s t- s u rg e r y  i m p rove m e n t  a n d  t h e  q u a l i t y  a n d 

performance in the �eld of education were their great 

concern [7]. The results of parental feedback indicate that 

the education of a child is the second major concern of 

parents after cochlear implant surgery, though implanted 

children hear better in daily life [22]. Parents gave this 

feedback that the availability of this tool enabled them to 

take an interest in participating of this study. The results of 

debrie�ng interviews show the parental feedback 

regarding feasibility and quick understanding of items in 

Urdu. Parents also suggested a few items to be added to the 

tool in future research. Many parents report that they were 

worried about the limited resources in their city and from 

where they should avail  the facil ity of cochlear 

i m p l a n t at i o n.  I n  d e b r i e � n g  i n te r v i ews ,  p a re n t s 

acknowledge the development of tools in their familiar 

language. This study can bene�t the future research due to 

the fact that this tool can inform parents and caregivers 

what they should expect at different stages of the cochlear 

implantation process. This is very important since there is 

no such tool available in Urdu language in Pakistan. This 

tool is also very important for future research in the area.
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recommended that more items can be generated from the 
diverse population across the country. Secondly, it is also 
suggested that parental views should be analyzed across 
different cities to check the availability of the quality of 
resources in the country. Due to the Covid-19 pandemic, 
and traveling limitations small sample was utilized with 
generalizability limitations. Also, convenience sampling 
may result in research bias. 
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Original Article

Twenty percent of all malignancies in humans, or around 2 
million cases annually, have an infectious origin [1]. More 
and more, research into the connection between infections 
and cancer is illuminating potential therapeutic and 
preventative measures by revealing the processes that 
drive the oncogenic process. Being the �rst human tumor 
virus to be identi�ed, the Epstein-Barr virus (EBV) has 
provided valuable information on the development of 
cancer and the course of chronic herpesvirus infection [2, 
3 ] .  D e s p i t e  b e i n g  u n c o m m o n  i n t e r n a t i o n a l l y, 
Nasopharyngeal Cancers (NPC) is a hotspot in southern 
China and Southeast Asia. The male infection rate can 
exceed 25 cases per 100,000 in many southern Chinese 
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cities, including Zhong Shan City, Zhuhai, and Jiangmen. 
There may be a mix of genetic predisposition and 
environmental variables that make people living in these 
regions more prone to developing non-small cell lung 
cancer (NPC) [4, 5]. Type I keratinizing squamous cell 
carcinoma and types II and III non-keratinizing epithelial 
cell carcinoma are the two main histological forms of NPC 
recognized by the World Health Organization (WHO) based 
o n  t h e  l i g h t - m i c r o s c o p i c a l l y  s e e n  t u m o r  c e l l 
characteristics. Subtypes of non-keratinizing carcinoma 
include type II differentiated non-keratinizing carcinoma & 
type III undifferentiated carcinoma; tumors of types II and 
III are more likely to be EBV positive [6, 7]. While unique 
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Immunohistochemistry tests for the presence of the Epstein-Barr virus latent membrane 

protein (EBV-LMP), which can be used to diagnose non-Hodgkin's lymphoma. Tumors 

expressing high amounts of latent membrane protein 1 (LMP-1) provide more evidence that EBV 

is an etiologic agent in the development of non-Hodgkin lymphoma. Objective: To investigate 

the association between Epstein-Barr Virus infection and Nasopharyngeal Cancers within a 

cohort of 131 patients. Methods: A prospective, observational approach was employed, 

gathering demographic data, addiction pro�les, clinical stages, histopathological types, and 

Epstein-Barr Virus status through patient interviews and medical records review. Polymerase 

chain reaction assisted in the detection of the Epstein Barr Virus in para�n-embedded tissue 

slices that had been treated with formalin. Results: Among the participants, 92 (70.2%) tested 

positive for Epstein-Barr Virus infection. Notably, 49.6% of Epstein-Barr Virus-positive 

individuals were active smokers, and 64.9% were treatment-naive. Epstein-Barr Virus positivity 

was prevalent in stage II (40.5%) and stage III (35.1%) nasopharyngeal cancer patients. 

Conclusions: It was concluded that understanding the role of the Epstein-Barr Virus and 

associated risk factors in nasopharyngeal cancer development is crucial for targeted 

interventions and preventive measures. Further research could enhance our understanding of 

Epstein-Barr Virus-associated cancers and inform prospective intervention methods.
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keratinizing NPC (type I) accounts for fewer than 20% of all 
NPC cases worldwide and is relatively rare in southern 
China, EBV has been linked to the more distinct WHO type I 
NPC, particularly in regions where undifferentiated NPC is 
widespread [7, 8]. It is common to associate EBV infection 
with NPC in regions where the virus is common, such as 
Southern China and Southeast Asia. The prognostic value 
and prevalence of EBV and HPVs in NPC tumors identi�ed in 
Finland were investigated in research by Ruuskanen et al., 
[9]. Although 93 out of 150 NPC patients tested positive for 
EBV and 21 out of 150 patients tested positive for HPV, the 
study found that none of these patients had coinfections. 
When tested for both viruses, 36 tumors (or 24% of the 
total) came out negative. The percentage of patients with 
disease-speci�c survival after 5 years was 69% for those 
whose cancers tested positive for EBV, 63% for those who 
tested positive for HPV, and 39% for those who tested 
positive for both. Individuals diagnosed with cancer who 
tested positive for both HPV and EBV had a better chance of 
overall survival in a multivariable-adjusted study than 
those whose tumors tested negative for both viruses [9]. 
Therefore, it is essential to determine whether the patient 
with NPC has EBV infection or not. This could potentially 
change the outcome of the disease. However, very little 
literature is currently available from Pakistan, thus the 
present study was undertaken to highlight the burden of 
EBV associated with NPC in a tertiary care hospital. 
This study aims to evaluate EBV infection in patients with 
nasopharyngeal carcinoma (NPC) in a tertiary care center 
in Karachi, Pakistan. 
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M E T H O D S

A cross-sectional, observational study was conducted 
after receiving approval from the Institutional Review 
Board (IRB Ref No. F.2-81/2022-DENL/116/JPMC) of Jinnah 
Postgraduate Medical Center, Karachi, Pakistan from the 
period 1st August 2023 to 30th June 2024. The research 
was carried out at the Department of Medical Oncology, 
Jinnah Postgraduate Medical Center, Karachi, Pakistan, 
within six months of obtaining IRB approval. The sampling 
technique was non-probability purposive. We estimated 
the sample size using a prevalence of 18% of Epstein-Barr 
Virus, a margin of error of 10%, and a con�dence interval of 

2 295% [10]. The formula was used: n=Z P(1−P)/d , where 
n=Sample size, Z=Z statistic for a level of con�dence (1.96 
for 95% con�dence level), P=Expected prevalence or 
proportion, and d=Precision. Patients aged 18 years or older 
and those diagnosed with nasopharyngeal carcinoma on 
histopathology were included. All samples were checked 
for EBV status on histopathology. Adults who did not 
consent and cases where EBV status was not mentioned in 
histopathology were excluded. To collect data, all eligible 
participants were given both verbal and written informed 

consent. Patients were enrolled based on these criteria. 
Data regarding the patient's socio-economic and 
demographic (SED) factors, along with other clinical 
variables were recorded in a prede�ned pro forma 
including gender, residence (rural/urban), education level, 
employment status, income level (low, medium, and high), 
spouse's occupation, ethnicity (Pashtun, Sindhi, Punjabi), 
marital status (married, single, divorced, or widowed), 
parity and gravidity, and age (below 50 years vs. 50 and 
above),  menopausal  status (pre,  peri,  and post-
menopausal), symptoms with duration in months, stage at 
diagnosis (TNM), and grade. EBV viral load was also 
determined, maintaining patient anonymity throughout the 
process. As per the instructions provided by the 
manufacturer, the QIAamp® DNA FFPE Tissue kit was used 
to extract EBV DNA from tissue blocks (QIAGEN, Hilden, 
Germany, cat # 56404). After DNA was extracted, it was 
eluted in a �nal volume of 50 μL and its concentration was 
measured with a Nano-Drop spectrometer (Nano-Drop™ 
2000/2000c Spectrophotometers). 131 NPC patients' EBV 
status (positive or negative) was determined from 
diagnostic laboratory pathology �ndings. The �ndings of 
variables as mentioned above were entered in predesigned 
proforma. The Statistical Package for the Social Sciences 
(IBM, IL, version 23.0) was used to analyze the data. All 
continuous variables, including age at presentation, mean 
duration of disease, viral loads, etc., were presented as 
mean and standard deviation. The frequency distribution 
for categorical variables like the presence of EBV infection 
and stage, gender etc. were calculated. Vaccination status 
was also determined among all cases by using the chi-
square test. After post-strati�cation, the impact of 
sociodemographic parameters on EBV positivity and the 
stage of nasopharyngeal carcinoma was determined using 
the Chi-square test. Statistical signi�cance was de�ned at 
a p-value<0.05.

The study included 131 participants, with a mean age of 

41.82 years. Demographics comprised 61.8% male and 

38.2% female participants. Ethnically, 46.6% were Urdu-

speaking, and common comorbidities were diabetes 

mellitus (25.2%) and hypertension (29.0%). Residentially, 

59.5% were urban. Socioeconomic status distribution was 

42.0% lower, 43.5% middle, and 14.5% upper. Educational 

background included 45.8% illiterate and 43.5% with 

matriculation (Table 1).

R E S U L T S

Table 1: Demographic Characteristics of Study Participants 
(n=131)

Variables 95% C. I

41.82 ± 14.33Age in Years

Mean ± SD

39.35-44.30

Age Group

58 (44.3)18–40 Years
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Figure 1: Substance Use among Participants

The addiction pro�le of the participants revealed that 

31.3% used Betel Nut, 13.7% used Gutka, 32.1% used Pan, 

and 3.1% used Naswar. Physical activity was categorized 

into house chores, inactive lifestyle, regular exercise, and 

exercise once a week. House chores showed (45) EBV-

positive and (13) EBV-negative cases, while an inactive 

lifestyle had (31) EBV-positive and (15) EBV-negative cases. 

Regular exercise revealed (3) EBV-positive and (1) EBV-

negative cases, and exercise once a week had (13) EBV-

positive and (10) EBV-negative cases (Figure 1).

Table 2: Relationship Between Clinical Stage and Histological 
Types According to the WHO Classi�cation and Viral Status (n=131)

73 (55.7)>40 Years

Gender

81 (61.8)Male

50 (38.2)Female

Ethnicity

61 (46.6)Urdu

38 (29.0)Sindhi

13 (9.9)Punjabi

8 (6.1)Push toons

11 (8.4)Balochi

Comorbidities

33 (25.2)Diabetes Mellitus

38 (29.0)Hypertension

16 (12.2)Ischemic Heart Disease

Residential Status

78 (59.5)Urban

53 (40.5)Rural

Socioeconomic Status

55 (42.0)Lower

57 (43.5)Middle

19 (14.5)Upper

Educational Status

60 (45.8)Illiterate

57 (43.5)Matric

3 (2.3)Postgraduate

11 (8.4)Professional
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Physical activity was categorized into house chores, 

inactive lifestyle, regular exercise, and exercise once a 

week (Figure 2). 
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Figure 2: Physical Activity Between EBV Positive & Negative

The relationship between clinical stage, histopathological 

types according to the WHO classi�cation, and viral status 

(EBV positive or negative) in 131 patients. Clinical stage 

distribution includes 5 cases (3.8%) in Stage I, 53 cases 

(40.5%) in Stage II, 46 cases (35.1%) in Stage III, and 27 

cases (20.6%) in Stage IV. Regarding histopathological 

types, Type I is observed in 62 cases (47.3%), Type II in 14 

cases (10.7%), and Type III in 55 cases (42.0%) (Table 2).
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Variables

Clinical Stage

All Patients
EBV Positive

(n=92)
EBV Negative

(n=39)
p-

Value

Stage I, n (%) 5 (3.8) 4 (3.1) 1 (0.8)

Stage II, n (%) 53 (40.5) 44 (33.6) 1 (0.8)

Stage I, n (%) 5 (3.8) 4 (3.1) 1 (0.8)

Stage III, n (%) 46 (35.1) 33 (25.2) 13 (9.9)

<0.001

Histopathological Type

Type I, n (%) 62 (47.3) 58 (44.3) 4 (3.1)

Type II, n (%) 14 (10.7) 11 (8.4) 3 (2.3)

Type III, n (%) 55 (42.0) 23 (17.6) 32 (24.4)

<0.002

EBV (Epstein-Barr virus) and vaccination status against 

measles and chickenpox in a cohort of 131 patients. Among 

the vaccinated group (n=57), 39 (29.8%) were EBV-positive, 

and 18 (13.7%) were EBV-negative. In the non-vaccinated 

group (n=74), 53 (40.5%) were EBV-positive, and 21 (16.0%) 

were EBV-negative. The p-value for the comparison is 

0.691, indicating no statistically signi�cant difference in 

EBV status based on vaccination against measles and 

chickenpox (Table 3).

Table 3: Comparison Between EBV and Vaccination Status 
Against Measles & Chicken Box (n=131)

Variables

Vaccination Status Against Measles & Chicken Box

Vaccinated 
(n=57)

Non-Vaccinated 
(n=74)

p-
Value

EBV Positive, n (%) 39 (29.8) 53 (40.5)

EBV Negative, n (%) 18 (13.7) 21 (16.0)
0.691

Applied Chi-Square test, EBV (Epstein Barr Virus)
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various risk factors. Within the EBV-positive group, 49.6% 
were active smokers, 13.0% consumed alcohol, 64.9% were 
treatment-naive, and 59.5% had a family history of cancer, 
among other factors. A similar study on the aetiology of 
NPC found that the homogeneous histopathological type of 
NPC, which is frequent in southern China and Southeast 
Asia, had the strongest relationship between EBV infection 
and human tumors [11]. It also states that risk factors for 
NPC include genetic predisposition, dietary factors (salt-
cured meat and �sh), and EBV infection. In contrast, our 
�ndings showed that salt-cured meat and �sh were not 
related to the development of NPC. Sharif et al., mentioned 
in their research on Focus on NPC that the WHO 
classi�cation categorizes NPC into three histopathological 
types, distinguishing them based on the degree of 
differentiation. Type I NPC is keratinizing squamous cell 
carcinoma (SCC), similar to other head and neck 
malignancies; Type II is differentiated non-keratinizing 
carcinoma; and Type III is undifferentiated carcinoma [12]. 
In regions with a high prevalence, such as Southern China, 
more than 97% of nasopharyngeal carcinoma cases are 
classi�ed as World Health Organization (WHO) Type III, 
which represents undifferentiated carcinoma. Conversely, 
keratinizing squamous cell carcinoma (SCC) is more 
prevalent in Western countries. There are many other 
similar studies supporting this evidence [13, 14]. In the local 
context, a study by Su et al, found non-keratinizing NPC was 
the most prevalent subtype, constituting 92% (92 cases) 
while keratinizing squamous cell carcinoma (KSCC) 
accounted for 8% (8 cases) [15]. However, in our study, 
most of the patients of NPC were found to have 
histopathology Type I (n=62) of which 58 patients were 
EBV–positive. Though an EBV infection may increase the 
likelihood of developing undifferentiated carcinoma of the 
n (NPC), it is not a necessary condition for the development 
of this cancer [16]. In addition to EBV, other variables, such 
as environmental hazards and genetic predisposition, may 
combine with EBV to cause NPC. Factors that increase the 
likelihood of developing Type III nasopharyngeal carcinoma 
(NPC) include being of Cantonese ethnicity, being male, 
having Epstein-Barr virus (EBV) infection, having a personal 
or family history of NPC, eating too much salt-preserved 
�sh, not getting enough fresh produce, smoking, and 
having speci�c human leukocyte antigen (HLA) class I 
alleles [10]. Similarly, in this study, it was observed that 
61.8% of male were affected and a positive familial history 
(OR=1.219) is associated with the development of NPC. In 
the local context, research conducted on the clinical 
presentation of NPC at Jinnah Hospital Lahore revealed 
that 76% of male are affected [17]. Another study by Al-
Anazi et al., revealed the link between nasopharyngeal 
carcinoma (NPC) risk and cigarette smoking which 

D I S C U S S I O N

This prospective, observational study underscores the 
association between Nasopharyngeal Cancers (NPC) and 
Epstein-Barr Virus (EBV), revealing that among 131 NPC 
patients, 92 tested positive for EBV infection. Furthermore, 
this research sheds light on the addiction pro�le, 
elucidating the connection between EBV status and 

Table 4: EBV, Risk Factor with Smoking, Alcohol, Family History of 
Cancer, Treatment Uses and Eating Habits (n=131)
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The relationship was analyzed between EBV (Epstein-Barr 

virus) status and numerous risk factors in 131 individuals, 

including smoking, alcohol intake, family history of cancer, 

cancer therapy, oral contraception, steroid use, and eating 

habits. Among the EBV-positive group (n=92), 49.6% were 

active smokers, 13.0% consumed alcohol, 64.9% were 

treatment-naive, and 59.5% had a family history of cancer 

and other factors. In the EBV-negative group (n=39), the 

corresponding percentages were lower. Each risk factor is 

given an odds ratio (OR), a 95% con�dence interval (CI), and 

a p-value to indicate the intensity and signi�cance of the 

association with EBV status (Table 4).

Variable OR
EBV Positive

(n=92)

Smoking Status

EBV Negative
(n=39)

95% CI
p-

Value

Active Smoker 65 (49.6)

Passive Smoker 19 (14.5)

Non-Smoker 8 (6.1)

33 (25.2)

6 (4.6)

0 (0.0)

0.429 (0.18-1.00) 0.105

Alcohol Consumption

Yes 17 (13.0)

No 75 (57.3)

10 (7.6)

29 (22.1)
0.657 (0.27-1.60) 0.354

Treatment-Naïve

Yes 85 (64.9)

No 7 (5.3)

33 (25.2)

6 (4.6)
2.208 (0.69-7.05) 0.173

Family History of Cancer

Yes 78 (59.5)

No 14 (10.7)

32 (24.4)

7 (5.3)
1.219 (0.45-3.30) 0.697

Any Other Cancer

Yes 3 (2.3)

No 89 (67.9)

1 (0.8)

38 (29.0)
1.281 (0.12-12.71) 0.656

Oral Contraception

Yes 14 (10.7)

No 78 (59.5)

7 (5.3)

32 (24.4)
0.821 (0.30-2.22) 0.697

Uses of Steroids

Yes 43 (32.8)

No 49 (37.4)

22 (16.8)

17 (13.0)
0.678 (0.31-1.44) 0.311

Eating Habit (Salt Cured Fish)

Yes 39 (29.8)

No 53 (40.5)

17 (13.0)

22 (16.8)
0.952 (0.44-2.02) 0.899

Eating Habit (Salt Cured Meat)

Yes 42 (32.1)

No 50 (38.2)

18 (13.7)

21 (16.0)
0.980 (0.46-2.07) 0.958

Applied Chi-Square test, EBV (Epstein Barr Virus), OR (Odd Ratio), 
CI (Con�dence Interval)
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appeared more pronounced for non-keratinizing 
carcinoma compared to keratinizing squamous cell 
carcinoma (KSCC), while a family history of cancer showed 
a stronger association with KSCC. The study did not �nd an 
association between NPC risk and alcohol consumption. 
The �ndings indicate that cigarette smoking and a family 
history of cancer can both operate as risk factors for NPC 
aetiology, potentially impacting the risk of different 
histopathological types of NPC in distinct ways. 
Internationally, previously reported that 75% and 75.5% of 
their NPC patients presented with neck mass respectively 
[18], which is only slightly more than our study whereas one 
study reported neck swellings in 80.8% of patients which 
could be due to loco-regional difference in presentation of 
NPC [19]. Globally, neither type I nor type II has been linked 
to a speci�c disease. For example, in Hau et al., a study from 
China, EBV type I dominated in patients with leukemia as 
well as those with myelodysplastic syndrome [21]. 
Likewise, in a study conducted on healthy blood donors 
from different nationalities in Qatar, EBV genotype I also 
predominated [20]. It is worth noting in our study that 
thirteen samples could not be genotyped because the PCR 
reaction yielded insu�cient amplicon. One possible 
explanation could be the degradation or fragmentation of 
the viral DNA inside the block, possibly due to a stringent 
para�n �xation procedure or long-term storage. 
Prolonged formalin �xation causes proteins as well as 
nucleic acid crosslinking. This understanding may 
contribute to a better comprehension of NPC aetiology 
overall and within each histologic type, offering insights 
that could enhance preventive efforts. Further information 
on the function of EBV and related risk factors in the onset 
and advancement of NPC is provided by the latest research. 
To establish a robust correlation between EBV and NPC 
subtypes across various ethnic groups, as well as to 
provide novel prospective therapeutic approaches for this 
EBV-associated malignancy, more study is necessary.

C O N C L U S I O N S

It was concluded that this study highlighted a signi�cant 
association between Epstein-Barr Virus (EBV) infection 
and nasopharyngeal carcinoma (NPC) revealing that 70.2% 
of NPC patients were EBV-positive. Notably, EBV positivity 
was linked with higher stages of NPC. These �ndings 
highlight the importance of EBV in NPC's aetiology and 
progression, suggesting that understanding these 
relationships could lead to more effective screening, 
prevention, and treatment strategies. Future research 
should focus on revealing the complex interactions 
between EBV, genetic predispositions, and environmental 
factors in NPC development, providing a foundation for 
innovative therapeutic interventions and improved patient 
outcomes.
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Original Article

Peripheral artery disease (PAD) is frequently reported 
circulatory problem characterized by narrowed arteries, 
reducing blood �ow to limbs [1]. This condition primarily 
results from atherosclerosis, where fatty deposits build up 
in the artery walls. Among various risk factors, obesity is 
regarded as signi�cant contributor in developing and 
progressing of PAD [2]. Obesity, is a growing global health 
issue [3]. It is established that obesity is a major risk factor 
for cardiovascular diseases, including PAD. Interplay 
between obesity and PAD is multifaceted, involving 
metabolic, in�ammatory, and hemodynamic mechanisms 
[4]. Metabolic dysfunction is one of mechanism by which 
obesity primarily in�uences PAD. It is seldom linked to 
hyperglycemia, insulin resistance and dyslipidemia [5]. The 
metabolic alterations tend to cause dysfunction of 
endothelium, which is a precursor of atherosclerosis. 
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Elevated levels of blood glucose and resistance to insulin 
can both lead to endothelial damage, which consequently 
causes deposition of fats in arterial walls [6]. In addition, 
obesity associated dyslipidemia, observed in terms of high 
triglycerides and low-density lipoprotein (LDL) levels. They 
further accelerate formation of atherosclerotic plaques 
[7]. Another vital link between PAD and obesity is 
in�ammation. Adipose tissue, especially visceral fat, 
secretes multiple pro-in�ammatory cytokines [8]. Such 
mediators cause chronic low-grade in�ammatory 
conditions and promote atherosclerosis and subsequently 
lead to development of PAD. Oxidative stress can also 
occur because of chronic in�ammation, thereby 
exacerbating plaque instabi l ity  and endothel ial 
dysfunction [9]. In the development of PAD, obesity 
associated hemodynamic changes also play a pivotal role. 
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Obesity has emerged as a signi�cant contributor to the development and progression of 

Peripheral Artery Disease (PAD) which has signi�cant impact on local population as the 

frequency of obesity is high. Objective: To determine the association between obesity and the 

development of Peripheral Artery Disease in patients attending General Medicine clinics. 

Methods: This cross-sectional study using non-probability convenient sampling was done to 

investigate association of obesity on the development of peripheral artery disease for six 

months. The study population consisted of adult patients (aged 18 and above) attending 

cardiovascular and metabolic clinics at Al-Tibri Medical Hospital. Inclusion criteria included 

patients with PAD con�rmed by ankle-brachial index (ABI) of less than 0.90 into mild, moderate 

and severe. Patients with acute infections, malignancies were excluded. Hypothesis of the 

study stated that whether there was an association between obesity and development of PAD or 

not. Statistical analysis done using SPSS version 23.0, involved association between BMI and 

PAD using chi-square tests keeping p<0.05 statistically signi�cant. Results: The mean age of 

participants was 50.87 ± 8.32 years. Mean ABI was 1.02 ± 0.12. Individuals having normal BMI (18-

22.99 kg/m²), 6 had PAD. In the overweight category (23-24.99 kg/m²), 8 had PAD. In the Obese I 

category (25-26.99 kg/m²), 11 had PAD. In the Obese II category (27-29.99 kg/m²), 20 had PAD. In 

the Obese III category (>30 kg/m²), 24 had PAD. A signi�cant association between BMI and PAD 

was observed between both groups (p-0.01). Conclusion: A signi�cant association between 

obesity and PAD development was observed in this study. Obesity was a signi�cant factor in the 

development of PAD. The signi�cant association between obesity and PAD observed in this 

study underscores the need for public health interventions aimed at weight management.
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High body weight raises mechanical load on the heart 
which causes hypertension [10]. It is a well-known risk 
factor for atherosclerosis since it leads to stressed arterial 
wal ls  and also promotes injur y to endothelium. 
Furthermore, obesity alters dynamics of blood �ow, as in 
increase in blood viscosity and alterations in shear stress 
which can further lead to damage to vascular endothelium 
and formation of plaque [11].  Researchers have 
continuously reported strong link between PAD and 
obesity. Research studies have observed obesity to be 
strongly associated with PAD when compared to 
individuals with normal weight [12]. Furthermore, PAD 
severity is often correlated with degree of obesity. For 
example, high BMI is linked to severe occlusion of arteries 
and increased risk for adverse cardiovascular event [13]. 
Obesity impacts PAD beyond development of disease, 
in�uencing clinical outcome of obese patients with PAD. 
This leads to complications, often whose rates tend to be 
high [14]. PAD patients who are obese tend to experience 
severe symptoms like resting pain and claudication, having 
higher risk for amputation of limb. In addition, even 
treatment of complications can sometimes be of limited 
help, wherein obesity can cause limited effectiveness of 
revascularization techniques, for instance bypass surgery 
or  angioplasty.  Factors associated with l imited 
effectiveness amongst obese individuals are increase in 
peri-operative risks and technical challenges [15]. There to 
prevent and manage PAD, it is crucial to address obesity in 
terms of reduction of weight via modi�cation in lifestyles, 
(dietary alterations and increased physical activity). Both 
have been reported to improve metabolic alterations, 
reducing in�ammation and enhancing vascular function 
[16]. Peripheral Artery Disease (PAD) is a signi�cant public 
health concern associated with considerable morbidity 
and mortality, yet the role of obesity in its development 
remains underexplored. Obesity, a global epidemic, is 
linked to systemic in�ammation, endothelial dysfunction, 
insulin resistance, and pro-atherogenic metabolic 
disturbances, all of which contribute to vascular injury and 
atherosclerosis. While traditional risk factors like smoking, 
diabetes, and hypertension are well-established, obesity's 
independent role as a PAD risk factor is less clearly de�ned. 
This study aims to determine association between obesity 
and development of PAD in patients attending General 
Medicine clinics. 

M E T H O D S

This cross-sectional analytical study using non-probability 
convenient sampling was carried out on adult patients (18 
years and above) attending medical  out-patient 
department at Al-Tibri Medical Hospital, Karachi for a 
period of six months after approval from the Institutional 
Review Board (Ref no: ATMC/IERC/13th (01-2023)/15). 

Patients with clinical diagnosis of PAD con�rmed by an 
ankle-brachial index (ABI) of less than 0.90 or imaging 
studies were included in the research. Patients having 
acute infections, malignancies, or conditions that might 
have confounded relationship between obesity and PAD 
(e.g., vasculitis) were excluded. A sample size calculation 
was performed based on the expected prevalence of PAD in 
obese population. Assuming a prevalence of PAD of 20% in 
the obese, with a power of 80% and a signi�cance level of 
5%, sample size was estimated at around 200 participants 
[13]. After ethical approval from Institutional Review Board 
(IRB) of hospital, data were collected through structured 
interviews, clinical examinations, and review of medical 
records. Informed consent was sought from each patient 
prior to inclusion in the study. The following information 
was gathered; demographic data included age, gender and 
BMI (kg/m2). Clinical data included ABI measurement and 
presence or absence of PAD. Initially 200 participants were 
included in the study but 10 had missing data, therefore a 
total of 190 participant's data were then processed. The 
data were collected on a pre-designed proforma, and data 
consistency were maintained by using the same proforma 
for all patients. All statistical analysis were carried out by 
SPSS version 23.0. Descriptive statistics was presented as 
frequency and percentage for gender while mean and 
standard deviation for age and BMI. Statistical analysis 
involved association between BMI and PAD using chi-
square tests keeping p<0.05 as statistically signi�cant.
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The included participants had mean age of 50.87 ± 8.32 

years. The Ankle Brachial Index (ABI), a measure used to 

assess peripheral arterial disease, had a mean value of 1.02 

± 0.12 (Table 1).

R E S U L T S

Table 1: Age and Ankle Brachial Index (ABI) of Patients Included 
(n=190)

Variable

Age 50.87 ± 8.32

ABI 1.02 ± 0.12

Mean ± SD

The gender distribution of the sample consisted of 88 male 

(46.3%) and 102 female (53.7%). The BMI categorization of 

the participants was as follows: 30 individuals (15.8%) had a 

normal BMI, 30 individuals (15.8%) were classi�ed as Obese 

I, 55 individuals (28.9%) were classi�ed as Obese II, 50 

individuals (26.3%) were classi�ed as Obese III, and 25 

individuals (13.2%) were overweight. Regarding the Ankle 

Brachial Index (ABI) groups, 112 individuals (58.9%) had 

normal ABI values, 43 individuals (22.6%) were classi�ed as 

having acceptable ABI values, 29 individuals (15.3%) had 

some arterial disease, 5 individuals (2.6%) had moderate 

arterial disease, and 1 individual (0.5%) had severe arterial 

disease (Table 2). 
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Table 2: Baseline Demographics of Categorical Variables

Figure 1: Graphical Representation of Frequency of PAD Among 
Patients Included in The Study (N=190)

Among individuals with a normal BMI (18-22.99 kg/m²), 6 had 

PAD and 24 did not, out of a total of 30 individuals. In the 

overweight category (23-24.99 kg/m²), 8 had PAD and 17 did 

not, out of a total of 25 individuals. In the Obese I category 

(25-26.99 kg/m²), 11 had PAD and 19 did not, out of a total of 

30 individuals. In the Obese II category (27-29.99 kg/m²), 20 

had PAD and 35 did not, out of a total of 55 individuals. In the 

Obese III category (>30 kg/m²), 24 had PAD and 26 did not, 

out of a total of 50 individuals. A signi�cant association 

between BMI and PAD was observed between both groups 

(p-0.01) (Table 3).

D I S C U S S I O N

This study highlighted the association between Body Mass 
Index (BMI) and Peripheral Arterial Disease (PAD) which 
observed in this study aligns with �ndings from other 
research, highlighting the signi�cant role that obesity plays 
in the development of PAD. Numerous research has 
established obesity as signi�cant risk factor for PAD. For 
instance, a study published demonstrated that higher BMI 
was associated with higher risk of developing PAD [17]. The 
study found that individuals with a BMI ≥30 kg/m² had a 
signi�cantly higher prevalence of PAD in comparison to BMI 
<30 kg/m². Similarly, the �ndings from the Framingham 
Heart Study highlighted that obesity, de�ned by a BMI ≥30 
kg/m², was strongly associated with the incidence of PAD in 
either gender [18]. Current study, reporting higher BMI 
categories (Obese I, II and Obese III) are associated with a 
higher prevalence of PAD, are consistent with previous 
research. For example, a large cohort study reported 
individuals classi�ed as obese had two-fold increased risk 
of PAD in comparison to those with normal weight [19]. 
Obesity seldom is l inked with chronic low-grade 
in�ammation which mainly contributes to pathogenesis of 
PAD and atherosclerosis [20]. Pro-in�ammatory cytokines 
are secreted by adipose tissues that increase vascular 
in�ammation, contributing towards PAD development [21]. 
Risk factors for PAD and atherosclerosis include 
hyperglycemia and resistance to insulin, both of which are 
closely linked to obesity [22]. Dyslipidemia is mostly 
observed in patients with a high BMI. Characteristic feature 
of dyslipidemia included elevated lipid levels overall. It is a 
well-known risk factor for PAD and atherosclerosis [23]. 
The �ndings of this research underscore the importance of 
managing weight for prevention and management of PAD. 
Clinicians should focus on signifying maintenance of 
healthy BMI via lifestyle modi�cations, dietary control and 
physical exercises.  This should be practiced in patients 
which PAD or at-risk of PAD. Public health awareness 
programs ought to target weight reducing interventions in 
obese individuals for decreasing PAD burden. In order to 
achieve optimal health, nutritional counseling, weight loss 
programs and community-based activities should be 
promoted [24]. It should be routinely practiced that adult 
patients presenting to General Medicine clinics with 
obesity ought to be ruled out for peripheral arterial disease 
(PAD) by using Ankle Brachial Index (ABI). Patients 
presenting with any other complaint could possibly be 
diagnosed with PAD as an incidental �nding. This study was 
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Table 3: Association between BMI and PAD (n=190)

Variable

Gender

Frequency (%)

Male 88 (46.3)

Female 102 (53.7)

BMI

Normal 30 (15.8)

Obese I 30 (15.8)

Obese II 55 (28.9)

Obese III 50 (26.3)

Overweight 25 (13.2)

Ankle Brachial Index 
Groups

Normal 112 (58.9 %)

Acceptable 43 (22.6 %)

Some AD 29 (15.3 %)

Moderate AD 05 (2.6 %)

Severe AD 01 (0.5 %)

 

 

Yes, 69

No, 121

Figure 1 shows that 69 patients included in this study were 

reported to have PAD.

Laterality of Eye
PAD

Yes No

p-
value

Proportion

Overweight
 (23-24.99)

95 % CI 
Lower

95 % CI 
Upper

06 24 0.20 0.057 0.343

Overweight 
(23-24.99)

08 17 0.32 0.137 0.503

BMI 
2(kg/m ) 0.01

Obese I
 (25-26.99)

11 19 0.367 0.194 0.539

Obese II
 (27-29.99)

20 35 0.364 0.237 0.491

Obese III
 (>30)

24 26 0.48 0.342 0.618
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C O N C L U S I O N S

Obesity was a signi�cant factor in the development of PAD. 
The signi�cant association between obesity and PAD 
observed in this study is consistent with previous research, 
highlighting the need for effective weight management 
strategies to mitigate the risk of PAD. Future research 
should explore the longitudinal impact of weight loss on the 
incidence and progression of PAD, as well as the underlying 
mechanisms linking obesity with peripheral arterial 
disease. The signi�cant association between obesity and 
PAD observed in this study underscores the need for public 
health interventions aimed at weight management. 
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investigations. Further multi-centered studies with 
greater sample size would be enlightening to the �ndings 
reported in this study.
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Original Article

Benign Prostatic Hyperplasia is a prevalent urological 
condition that is associated with non-malignant 
enlargement of the prostate organ. It is most prevalent 
among the aging male population. Approximately 50% of 
male are affected by BPH by age of 60 and prevalence 
increases signi�cantly with age, reaching up to 90% by the 
age of 85 [1-2]. This condition can result in lower urinary 
tract symptoms (LUTS), which can substantially reduce life 
comfort. These symptoms include urinary frequency, 
urgency, nocturia, weak stream and incomplete bladder 
emptying [3-4]. The management of BPH has undergone 
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signi�cant changes over the years, with the variety of 
therapeutic options available, including conservative 
management, pharmacotherapy and various surgical 
interventions [5]. When symptoms are moderate to severe, 
medical management fails or complications such as 
recurrent urinary tract infections, bladder stones or renal 
impairment develop, surgical treatment becomes a 
consideration [6]. Various factors, such as the size of 
prostate, speci�c symptoms, presence of comorbid 
conditions and preferences of the patient and clinician, 
in�uence the selection of the surgical technique. The TURP 
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The urinary function and comfort are substantially impacted by Benign Prostatic Hyperplasia 

(BPH), common in aging men. Moderate to severe cases frequently necessitate surgical 

interventions. Both Transurethral Resection of the Prostate (TURP) and Open Prostatectomy 

(OP) are well-established surgical procedures. Objective: To evaluate the e�cacy, safety and 

patient outcomes of OP and TURP in the treatment of BPH. Methods: This quasi experimental 

study included 288 male patients diagnosed with BPH, allocated in the groups to undergo either 

OP (n=144) or TURP (n=144). The primary outcomes assessed were postoperative International 

Prostate Symptom Score (IPSS), maximal urinary �ow rate (Qmax) and postvoid residual volume 

(PVR). Operative time, blood loss, hospital stay, complication rates and reoperation rates were 

secondary outcomes. Results: IPSS (at 1 month and 6 months), Qmax (at 1 month and 6 months) 

and PVR (at 6 months) were signi�cantly improved in TURP patients (P < 0.05). OP patients 

encountered longer operative times (P < 0.05) and higher intraoperative blood loss (P < 0.05). 

Although trends favored the TURP group, there were non-signi�cant differences between the 

groups regarding complications viz urinary incontinence and erectile dysfunction. 

Postoperatively, TURP also led to reduced analgesic needs and shortened hospital stays. 

Conclusion: TURP is the preferred treatment for most patients with BPH due to its faster 

recuperation, reduced complications and enhanced urinary function in comparison to OP. 

However, OP continues to be the valuable procedure for individuals with larger prostate volumes 

or speci�c clinical scenarios in which TURP may be insu�cient. 
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has been the conventional gold standard for surgical 
intervention. TURP has a long history of providing effective 
symptom relief; however, it is also linked to risks such as 
infection, bleeding and the rare but severe complication of 
TURP syndrome, which is characterized by diluted 
hyponatremia and hypertension [7, 8]. The popularity of 
alternative surgical methods has increased in recent years 
as a result of technological advancements and pursuit of 
procedures with shorter recovery periods and fewer 
c o m p l i c a t i o n s  [ 9 ] .  Tr a n s u r e t h r a l  m i c r o w a v e 
thermotherapy, prostatic urethral lift systems and laser 
therapies (e.g., Holmium Laser Enucleation of Prostate - 
HoLEP) are minimally invasive techniques that have the 
potential to achieve comparable e�cacy to TURP, with the 
potential for shorter convalescence and fewer adverse 
effects [10]. Each technique possesses a distinctive set of 
advantages and limitations that warrant a thorough 
examination [11-14]. 
This study aimed to investigate and evaluate e�cacy, 
safety and patient outcomes of various surgical techniques 
as they pertain to the treatment of BPH.

M E T H O D S
From May 2023 to April 2024, a quasi-experimental study 
was conducted at Gomal Medical College in Dera Ismail 
Khan to compare the complications and outcomes of TURP 
and OP for treating BPH. Using convenient sampling 
technique, the study encompassed 288 male patients, who 
were diagnosed with moderate to severe BPH. The sample 
size was calculated by the mean maximal urinary �ow rate 
(Qmax), between OP (16.4 + 2.3) and TURP (13.3 + 1.5), by 
taking 80% power of test and 95% con�dence interval, the 
sample size was 14, which was too small to perform 
statistical test with good e�ciency, so we increase our 
sample size upto 288(144 in each group) [15]. Participants 
were required to meet the following eligibility criteria: 
having over 50 years age, diagnosed with BPH through 
clinical examination, prostate-speci�c antigen (PSA) 
l eve l s ,  d i g i t a l  re c t a l  ex a m i n at i o n  a n d  p ro s t ate 
ultrasonography. Patients with severe cardiovascular 
conditions, severe respiratory disorders, signi�cant 
coagulopathies or any other health issues that would pose 
a high-risk during surgery were excluded from the study. In 
our study, we utilized a consecutive sampling technique for 
sample selection. All eligible patients presenting with 
moderate to severe BPH at our institution during the study 
period were included, provided they met the inclusion 
criteria and consented to participate. The participants 
were allocated as follows. 
1.Transurethral Resection of the Prostate group  (TURP 
Group)
2.Open Prostatectomy group (OP Group)
E�cacy was assessed using the following primary 

outcome variables: International Prostate Symptom Score 
(IPSS), maximal urinary �ow rate (Qmax) and postvoid 
residual volume (PVR). These were measured at baseline, 1 
month, 3 months, and 6 months postoperatively to evaluate 
improvements in urinary function which were the primary 
outcomes. Pertaining to our statistical analysis, 
quantitative variables included age, prostate volume, 
International Prostate Symptom Score (IPSS), maximal 
urinary �ow rate (Qmax), postvoid residual volume (PVR), 
operative time, estimated blood loss and length of hospital 
stay. The qualitative variables included the presence of 
comorbidities,  complication types and need for 
reoperation. SPSS version 25.0 was employed to conduct 
the statistical analysis. Odds Ratios (ORs) were calculated 
using logistic regression analysis to assess the association 
between the type of surgical procedure (TURP vs. OP) and 
occurrence of postoperative complications. For 
continuous outcome variables, such as IPSS, Qmax and 
PVR, ANOVA was used to compare the means between the 
OP and TURP groups at each time point. Effect sizes 
(Cohen's d) were calculated to assess the magnitude of 
differences between groups. Chi-square tests was 
employed for categorical variables. Statistical signi�cance 
was de�ned as a p-value of less than 0.05. Institutional 
Review Board of Gomal Medical College authorized the 
study protocol vide Noti�cation No. 35/GJMS//JC, dated 
May 21, 2023. Prior to enrollment in the investigation, each 
par ticipant was granted informed consent.  The 
investigation was conducted in compliance with the ethical 
standards outlined in the Declaration of Helsinki.
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A thorough comparison of TURP and Open Prostatectomy 

in terms of numerous postoperative outcomes was 

conducted. Several critical �ndings regarding patient 

demographics, intraoperative metrics and postoperative 

outcomes were identi�ed during the comparative analysis 

of TURP and OP. The baseline characteristics of the two 

groups did not exhibit any signi�cant differences in 

prevailing hypertension and diabetes, baseline IPSS 

scores, BMI or age (P > 0.05). Thus, the groups were well-

matched for the robust comparison. However, the prostate 

volume was considerably higher in OP group than TURP 

group (55 ± 10 cc vs. 30 ± 8 cc, P < 0.01) (Table 1).

R E S U L T S

Table 1: Baseline Characteristics and Demographics

Age (Year)

Variables

67 ± 7 (64-70)

OP Group (n=144) TURP Group (n=144) p-value

68 ± 8 (65-71) 0.451

BMI (kg/m²) 28 ± 3 (26-30)29 ± 4 (27-31) 0.379

Prostate Volume
 (cc)

30 ± 8 (25-35)55 ± 10 (50-60) 0.001*

Baseline IPSS
 Score

20 ± 4 (18-22)22 ± 5 (20-24) 0.153

Baseline Qmax
 (mL/sec)

10 ± 3 (9-11)8 ± 2 (7-9) 0.028
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The postoperative challenges associated with each 

surgical approach were emphasized, while the observed 

odds ratios indicated trend toward the higher incidence in 

OP group, the differences in rates of urinary incontinence 

and erectile dysfunction between the two groups at 6 

months were not statistically signi�cant (P > 0.05). In 

particular, the more invasive nature of OP was indicative of 

potential hazards, as the incidence of urinary incontinence 

and erectile dysfunction in OP group was approximately 

twice that of TURP group and 1.6 times that of the TURP 

group, respectively (Table 4). 

Table 2: Intraoperative Data among study participants
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Baseline PVR
 (mL)

82 (56.9)80 (55.9) 0.852Hypertension

28 (19.4)30 (21) 0.747

45 ± 15 (40-50)50 ± 20 (45-55) 0.284

Comorbidities n (%)

Diabetes

The OP group experienced longer operative times (90 ± 20 

vs. 60 ± 15 minutes, P < 0.05) and greater blood loss (400 ± 

150 vs. 200 ± 100 mL, P < 0.05) intraoperatively, which 

highlighted the more invasive character of open surgery in 

comparison to the transurethral approach. The rate of 

conversion to another method was low and did not differ 

substantially between the groups, despite these 

differences. The hospital stay duration was signi�cantly 

longer in the OP group (7.5 ± 2.1 days) compared to the TURP 

group (4.2 ± 1.6 days) (p<0.01). The OP group had a higher 

overall complication rate, but it was not signi�cantly higher 

(12.6 vs. 8.3%, P > 0.05) (Table 2).

Operative Time (Minutes)

Variables
OP Group
(n = 144)

90 ± 20

TURP Group
(n = 144)

p-
value

60 ± 15 0.033*

Estimated Blood Loss (mL) 400 ± 150 200 ± 100 0.006*

Conversion to Another Method n (%) 2 (1.4%) 0 (0%) 0.157

Hospital Stay (Days) 7.5 ± 2.1 4.2 ± 1.6 0.001*

Complications n (%) 18 (12.6%) 12 (8.3%) 0.221

Urinary Incontinence n (%) 6 (4.2%) 3 (2.1%) 0.28

Erectile Dysfunction n (%) 7 (4.9%) 4 (2.8%) 0.31

Bleeding n (%) 3 (2.1%) 2 (1.4%) 0.47

Infection n (%) 2 (1.4%) 3 (2.1%) 0.58

The TURP group generally demonstrated superior 

outcomes, with signi�cantly lower IPSS scores at 1 month 

(8 ± 2 vs. 10 ± 3) and higher Qmax at both 1 month (18 ± 4 vs. 15 

± 5 mL/sec) and 6 months (21 ± 3 vs. 19 ± 3 mL/sec) (P < 0.05). 

The effect size calculations implied that TURP may be more 

effective in short to medium term in alleviating urinary 

symptoms and improving �ow rates, as they indicated a 

moderate to strong effect in favor of TURP for both IPSS 

scores and Q-max. Furthermore, e�cacy of TURP in 

reducing urinary retention postoperatively was further 

supported by the fact that postvoid residual volume (PVR) 

was substantially lower in the TURP group at 6 months (10 ± 

5 vs. 15 ± 7 mL, P < 0.05) (Table 3).
Table 3: Postoperative Outcomes at 1 and 6 Months

IPSS Score

Outcome Measure Time Point

1 Month

TURP Group
p-

value

8 ± 2 (7-9) 0.04*

Qmax (mL/sec)

3 Months 7 ± 2 (6-8) 0.05

PVR (mL)

6 Months 0 (0%) 0.09

18 ± 4 (17-19) 0.01*

OP Group

15 ± 5 (14-16)

9 ± 2 (8-10)

7 ± 2 (6-8)

15 ± 5 (14-16)1 Month

21 ± 3 (20-22) 0.03*19 ± 3 (18-20)3 Months

10 ± 5 (9-11) 0.02*15 ± 7 (14-16)6 Months

Repeated Measures ANOVA

The IPSS of both groups demonstrated progressive 

improvement from 1 to 6 months post-surgery as time 

progressed. The TURP group consistently revealed lower 

IPSS scores at each time point, implying more favorable 

outcome in terms of symptom relief than OP group (Figure 

1).
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Figure 1: Postoperative IPSS Score Trends over Time

Table 4: Complications and Reoperation Rates at 6 Months 

Urinary 
Incontinence

Complication 
Type

Severity

Mild

OP 
Group
 n (%)

p-
value

6 (4.2)

Erectile 
Dysfunction

Moderate

Reoperation 
Rate

Severe

Time 
Point

6 Months

6 Months

TURP 
Group 
n (%)

3 (2.1)

Odds 
Ratio

 (95% CI)

0.28
2.0 

(0.5-6.8)

3 (2.1) 2 (1.4) 0.47
1.5 

(0.3-7.5)

6 Months 1 (0.7) 0 (0) 0.32
1.0

 (0.2-5.8)

Mild 7 (4.9)

Moderate

Severe

6 Months

6 Months

4 (2.8) 0.31
1.8 

(0.5-6.1)

6 (4.2) 4 (2.8) 0.39
1.5

 (0.4-5.6)

6 Months 2 (1.4) 2 (1.4) 1.00
1.0

 (0.2-5.4)

- 6 Months 5 (3.5) 3 (2.1) 0.45
1.7 

(0.4-7.1)

The immediate postoperative period demonstrated that 

OP group experienced substantially higher pain scores and 

analgesic use at both 24- and 72-hours post-operation. 

These results were statistically signi�cant, with p-values 

less than 0.01 and substantial effect sizes. The 72-hour 
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C O N C L U S I O N S

This comparative study of Open Prostatectomy and TURP 
established that, even though TURP provides less invasive 
alternative with the faster recovery, improved symptom 
management and fewer complications, OP continues to be 
signi�cant surgical option for patients with signi�cantly 
larger prostate volumes or when TURP is not suitable. The 
indications, bene�ts and drawbacks of each surgical 
method are distinct. Consequently, selection of the 
surgical procedure should be customized to unique 
characteristics of each patient, ensuring that the potential 
for symptom relief and quality of life enhancement is 
balanced against the invasive nature of the procedure and 
the corresponding recovery challenges to BPH patients.
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period was particularly noteworthy with Cohen's d value of 

2.0, indicating that OP is more invasive and associated with 

higher requirement for pain management and greater 

immediate postoperative discomfort (Table 5).

D I S C U S S I O N

T h e  c o m p a r a t i v e  a n a l y s i s  o f  T U R P  a n d  O p e n 
Prostatectomy revealed substantial differences in 
outcomes that are essential for the rationale of clinical 
decisions regarding the management of BPH. Effective 
surgical interventions are necessary to alleviate the 
symptoms and enhance quality of life, as BPH remains the 
prevalent issue, particularly in elderly male population. The 
�ndings of this investigation are crucial in elucidating the 
extent to which each procedure in�uences recovery, 
symptom alleviation and long-term satisfaction [16-18]. 
TURP has been regarded as the gold standard for surgical 
treatment of BPH for an extended period due to its 
effective relief of symptoms and minimal invasive nature. In 
this investigation, patients who underwent TURP 
demonstrated consistently superior outcomes in terms of 
IPSS scores over the six-month period in comparison to 
those who underwent OP. Christidis et al. have reported in 
2017 that TURP has superior outcomes in terms of both 
e�cacy and recovery time, which is consistent with the 
results of other studies [19]. Lin et al. advocated for using 
TURP in clinical practice, particularly for patients with 
moderate prostate enlargement, due to the gradual 
improvement in urinary symptoms and reduced IPSS 
scores that are associated with it [20]. However, OP 
continues to be a viable option for patients with larger 
prostate volumes or when other complicated factors are 
present. Even though OP is more invasive, it can be 
particularly effective in patients with substantially 
enlarged prostates, where TURP may not be as e�cient or 
feasible. In this context, our results suggested that OP can 
provide signi�cant symptom relief, albeit at the delayed 
recovery pace and with higher complication rates, 
including increased pain and greater need for analgesics 
post-surgery, these �ndings are also supported by the 
literature [17, 21]. The pain management �ndings are 
particularly noteworthy, as OP patients exhibited 
substantially higher pain scores and greater analgesic 

requirements within an initial 72 hours following surgery. 
Beilstein et al. (2022) also observed that patients who 
undertake more invasive prostate procedures typically 
require more intensive postoperative pain management 
strategies, which these results corroborate [22]. It is 
imperative to implement effective pain management, as it 
has the potential to substantially impact patient 
satisfaction and recovery. Consequently, the selection of 
the surgical technique should take into account the 
potential for the more di�cult recuperation period and 
increased postoperative discomfort, despite the fact that 
OP can be effective for large prostates. The reoperation 
rates and extended hospital stays that are linked to OP 
emphasize the personal and economic expenses of this 
method. In addition to the impact on healthcare costs, 
patients' comfort is also affected by the extended 
institutionalization, as it delays the return to normal 
activities [23]. In healthcare environments where resource 
a l l o c a t i o n  a n d  p a t i e n t  t h r o u g h p u t  a r e  c r i t i c a l 
considerations, it is necessary to balance these factors 
against the advantages of OP. Although there was no 
statistically signi�cant difference between the groups in 
terms of urinary incontinence and erectile dysfunction, 
there was trend toward higher rates in OP group. These 
�ndings are consistent with the study suggesting more 
extensive surgical interventions may bear higher risk of 
such adverse events, which is consistent with potentially 
long-term complications associated with the more 
invasive nature of OP [24]. The study's implications are not 
limited to clinical outcomes; they also extend to the 
development of policy and practice guidelines. In the 
context of overall healthcare e�cacy, patient satisfaction 
and cost-effectiveness, healthcare providers and 
policymakers must take these �ndings into account to 
facilitate the most effective surgical techniques and 
optimize resource utilization.

Table 5: Postoperative Pain and Analgesic Requirement

Pain Score
 (VAS)

Outcome
Time 
Point

24 Hours

OP 
Group

p-
value

7 ± 2
 (6-8)

Measurement

Mean ± SD
 (95% CI)

TURP
 Group

4 ± 1
 (3-5)

Effect Size
 (Cohen's d)

0.003* 1.5

4 ± 1 
(3-5)

2 ± 1 
(1-3)

0.007* 2.0

3 ± 1 2 ± 1 0.018* 1.0

72 Hours
Mean ± SD
 (95% CI)

Number of
 Doses

2 ± 1 1 ± 0.5 0.028* 1.072 Hours
Number of

 Doses

24 Hours
Analgesics

 Used
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Original Article

Bone fractures, characterized by disruptions in bone 
c o n t i n u i t y,  p o s e  a  s u b s t a n t i a l  t h re a t  to  g l o b a l 
musculoskeletal health. The reported incidence of 
fractures in the general population varies across studies. It 
ranges from 3.21 to 22.8 per 1000 annually [1]. In England, a 
self-report survey estimated an overall annual fracture 
incidence of 3.6 per 100 people [2]. This suggests fractures 
may be more common than previously thought. A study in 
Leicestershire, England found an estimated annual 
incidence of 100 per 10,000 for males and 81 per 10,000 for 
females across all fracture types [2]. In southern Sweden, 
the overall incidence rate of distal radius fractures was 26 
per 10,000 person-years [3].  A study in South Wales found 
a much higher fracture rate of 36.1 per 1,000 children. [4]. 
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The reasons for this higher rate require further 
investigation. Additionally, fracture incidence appears to 
vary geographically, with lower rates reported in Britain 
compared to North America and some Scandinavian 
countries. The occurrence of different fracture patterns in 
Emergency departments varies considerably based on 
factors like age, gender, and mechanism of injury [5]. A 
thorough review of various studies as mentioned above 
reveals distinct trends in fracture types and associated 
demographics. Fractures in healthy bones typically result 
from high-energy impacts or repetitive stress, whilst 
bones weakened by disease may fracture under normal 
loads or minor injuries [6]. The external causes of limb 
fractures, such as motor vehicle collisions, falls, sports 
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Emergency departments encounter various fracture patterns that are in�uenced by factors 

such as age, injury mechanism, and underlying health conditions. Objectives: To investigate the 

frequencies of different fracture types and patterns, and thus assess the work burden observed 

in the emergency departments of Mayo Hospital, Lahore. Methods: This study was conducted at 

the Orthopedic Section of the Emergency Department of Mayo Hospital, Lahore between 1st 
stJanuary to 31  December 2022. Data were obtained from registers used to make entries of the 

patients in the Orthopedic section. All patients were divided into a pediatrics group (up to 12 

years of age) and an adult group (above 12 years of age). The adult group was further divided into 

male and female groups. Results: 29190 (85.03%) were adults and 5136 (14.97%) were pediatric 

patients. Among the adult patients, 21048 (72.11%) were males and 8142 (27.89%) were females 

while in the pediatrics age group, 3378 (65.78%) were boys and 1758 (34.22%) were girls. Overall, 

the lower limb was more commonly fractured than the upper limb (52.88 % versus 32.16%) and 

the most frequently fractured bone was the tibia (19.99%). The leading cause of injury is Road 

Tra�c Accidents (64.21%) followed by machine injuries (9.28%) and falls (7.85%). Patients aged 

21 to 30 years were frequently affected (19.77%). Conclusions: It was concluded that daily, nearly 

one hundred fractures were reported to the Emergency department of Mayo Hospital Lahore. 

Resources need to be improved to cope with continuous quality care for these patients.
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injuries, and assaults, are generally similar worldwide. 
However, the distribution of these etiological factors varies 
between and within countries, depending on demographic 
pro�les, socioeconomic conditions, and environmental 
factors [7]. Some studies indicate a predominance of falls 
as the external cause of fractures among pediatric and 
geriatric populations, as well as in regions with hilly terrain 
[8]. Other reports suggest that motor vehicle collisions are 
the primary external cause of fractures, particularly in 
areas where road tra�c injuries are a neglected epidemic 
[9-11]. The type and pattern of limb fractures also vary with 
age, injury mechanism and severity, and involvement of 
surrounding tissues. The characteristics of limb fractures 
and the affected population have implications for 
treatment strategies and outcomes. Detailed information 
on etiological factors and characteristics of limb fractures 
in a speci�c setting can facilitate preventive and treatment 
strategies. However, data on limb fractures are limited. 
Recent reports indicate that limb fractures constitute 
82.1%–94.7% of all fractures by anatomical region 
distribution [12, 13]. Cant and Faergemann, reported a total 
incidence of physical fractures of lower limbs in children as 
3 5  p e r  1 0 0 0 0 0  p e r s o n - y e a r s  [ 1 4 ] .  T h e  l a c k  o f 
comprehensive data and the diverse patterns of limb 
fractures in terms of types, causes, and demographic 
characteristics across sub-regions emphasize the 
importance of conducting this research. The rationale for 
this study was that understanding the frequencies of 
different fractures would provide better insight into 
fracture patterns, which can inform community health 
initiatives, especially in resource-limited settings. Future 
r e s e a r c h  s h o u l d  fo c u s  o n  v a l i d a t i n g  f r a c t u r e 
classi�cations and exploring the implications of an ageing 
population on fracture incidence.
This study aims to investigate the frequencies of different 
fracture types and patterns, and thus assess the work 
burden observed in the Emergency Departments of Mayo 
Hospital, Lahore.

M E T H O D S
This cross-sectional analysis was conducted in the 
Orthopedic Section of the Emergency Department at Mayo 
Hospital, Lahore, Pakistan. Ethical approval was taken 
from the Institutional Review Board of King Edward Medical 
University Lahore vide letter number 182/RC/KEMU. Taking 
reference of the previous study [15], a minimum sample 
size of 2341 was calculated using World Health Organization 
(WHO) calculator 1.1 with a con�dence level of 99 %, 
anticipated population proportion of 83% and absolute 
precision of 2%. A convenient sampling technique was 
used. Informed consent was taken. The study examined 
records of patients who presented with bone fractures 
between 1st January 2022 and 31st December 2022. 

Patients with soft tissue injuries, infections, and 
dislocations were excluded. The subjects were categorized 
into pediatric (up to and including 12 years) [16] and adult 
(over 12 years) groups. Adult patients were further 
subdivided by gender, affected region and bone, and age. 
Pediatric patients were classi�ed based on the fractured 
bone and gender. The compiled data were analyzed using 
SPSS version 23.0, with frequencies and percentages 
calculated and illustrated using pie charts and graphs.

The study encompassed 34326 patients, comprising 29190 

(85.03%) adults and 5136 (14.97%) children (Figure 1). 

R E S U L T S

Table 1: Different Fractures and Their Frequencies in the Pelvic 
Girdle and Lower Limb (Adults)
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23.72%

14.9%

Gender wise distribution
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Figure 1: Gender Wise Distribution of the Patients

Among adults, 21048 (72.11%) were male and 8142 (27.89%) 

females, while the pediatric group consisted of 3378 

(65.78%) boys and 1758 (34.22%) girls. Lower limb fractures 

were more prevalent than upper limb fractures (52.88% 

versus 32.16%). In adults, the most common lower limb 

fractures were the shaft of the tibia (2645, 7.71%), shaft of 

the femur (1994, 5.81%), and trochanteric (1661, 4.84%) 

(Table 1). 

Pelvic, Acetabular ± HOF

Lower Limb Fractures

724 (2.11%)

Frequency (%)

Neck of Femur 988 (2.88%)

Pertrochenteric and Sub-Trochenteric 1661(4.84%)

Shaft of Femur 1994 (5.81%)

Distal Femur (Intra-Articular) 1156 (3.37%)

Patella 1407 (4.10%)

Proximal Tibia (Intra-Articular) 1558 (4.54%)

Shaft of Tibia 2645 (7.71%)

Isolated Shaft of Fibula 81 (0.24%)

Distal Tibia (Intra-Articular) 943 (2.75%)

Single Malleolar 706 (2.06%)

Bi-Malleolar 1198 (3.49%)
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Multiple bone fractures occurred in 1249 (3.64%) patients, 

while 487 (1.42%) had maxillofacial, head, ribs, and spine 

fractures. Tibia was the most frequently fractured bone in 

adults, accounting for 5146 cases (14.99% of all fractures), 

including proximal intra-articular (1558, 4.54%), shaft 

(2645, 7.71%), and distal intra-articular (924, 2.75%) 

fractures. The least common fractures in adults were 

metacarpals other than scaphoid (9 cases, 0.03%), while in 

children, pelvic bone fractures were rarest (3 cases, 0.01%). 

The most commonly affected age group was between 21 to 

30 years with 6785 (19.77%) documented cases while the 

least frequently involved age group was above 80 years, 

having 256 (0.75%) patients. Most importantly, 16874 

patients (49.15%) were from the earning population 

between 21 and 50 years of age (Table 4).

For adult upper limb fractures, Distal Radius was most 

frequent (1708, 4.98%), followed by pharyngeal (1617, 4.71%) 

and metacarpals (1622, 4.22%) (Table 2). 
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Tri-Malleolar 198 (0.58%)

Calcaneal 767 (2.23%)

Talar 84 (0.24%)

Jones / Pseudojones 113 (0.33%)

Metatarsal Shaft 184 (0.54%)

Lis' Franc Injuries 109 (0.32%)

Pharyngeal 387 (1.13%)

Multiple Fractures 1249 (3.64%)

Total Fractures of Lower Limb 18152 (52.88%)

Table 2: Different Fractures and Their Frequencies in Shoulder 
Girdle and Upper Limb (Adults)

Clavicle

Upper Limb Fractures

1034 (3.01%)

Frequency (%)

Scapula 16 (0.05%)

Proximal Humerus 678 (1.98%)

Shaft of Humerus 908 (2.65%)

Distal Humerus (Intra-Articular) 409 (1.19%)

Olecranon 414 (1.21%)

Radial Head 76 (0.22%)

Radius and Ulna 1385 (4.03%)

Distal Radius 1708 (4.98%)

Nightstick 762 (2.22%)

Scaphoid 87 (0.25%)

Carpels Other Than Scaphoid 9 (0.03%)

Metacarpals 1448 (4.22%)

Phalangeal 1617 (4.71%)

Total Fractures of Upper Limb 10551 (30.74%)

Maxillofacial, Head, Ribs and Spine Fractures 487(1.42%)

In children, supracondylar fracture was predominant (1332, 

3.88%), followed by shaft of radius and ulna (945, 2.75%) 

and shaft of femur (565, 1.65%) (Table 3). 
Table 3: Different Fractures and their Frequencies in the 
Pediatric Population

Facial Bones and Head Injuries

Pediatric Fractures

79 (0.23%)

Frequency (%)

Shaft of Humerus 97 (0.28%)

Supracondylar 1332 (3.88%)

Lateral Condyle 102 (0.30%)

Medial Condyle 7 (0.02%)

Shaft of Radius and Ulna 945 (2.75%)

Distal Radius 479 (1.40%)

Radial Head Subluxation 456 (1.33%)

Metacarpals And Phalanges 73 (0.21%)

Pelvic 3 (0.01%)

Neck Of Femur 96 (0.28%)

Shaft Of Femur 565 (1.65%)

Distal Femur 26 (0.08%)

Tibia 512 (1.49%)

Total Number of Fractures of All Categories 
in the Year 2022

34526

Total Fractures In Pediatric Population 5136 (14.96%)

Metatarsals And Pharyngeal 43 (0.13%)

Table 4: Age Wise Frequency of fractures and Their Percentages 

Up to 12 Years

Age Category

5136 (14.96%)

Frequency (%)

13-20 Years 3956 (11.52%)

20-30 Years 6785 (19.77%)

31-40 Years 5728 (16.69%)

41-50 Years 4361 (12.70%)

51-60 Years 3516 (10.24%)

61-70 Years 2921 (8.51%)

71-80 Years 1667 (4.86%)

>80 Years 256 (0.75%)

Total 34326 (100.00%)

Road Tra�c Accidents (RTA) were the primary cause of 

injury, accounting for 22040 (64.21%) cases, followed by 

machine injuries (3185, 9.28%) and falls (2693, 7.85%), 

(Figure 2). 

64.21%

9.28% 7.85% 6.67% 7.12% 3.27% 1.62%

100%

CAUSES OF INJURY

Figure 2: Causes of Injury among study participants

Naseer MK et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2463

Fractures Presented in Accidents and Emergency Department 



C O N C L U S I O N S

It was concluded that a total of 34326 patients with 
orthopedic fractures were recorded who visited the 
Emergency Department of Mayo Hospital in the year 2022 
with about one hundred patients entertained daily. Every 
sixth patient is younger than 12 years. More than half of 
patients are from the earning age group, that is, between 21 
and 50 years of age. The tibia is the most frequently 
fractured lower limb bone and distal radius in the upper 
limb in the adults while the supracondylar fracture is more 
frequently fractured in children. It is recommended that all 
tertiary care hospitals should be provided with enough 
human resources and equipment to cope with such a high 
burden of trauma and fractures. In this era of social media, 
awareness campaigns should be communicated to the 
public for their safety.

D I S C U S S I O N

This study encases the data of 34326 patients sustaining 
different types of fractures, of which more than twenty-
nine thousand were adults and more than �ve thousand 
were children. More than two-thirds of the adult population 
were males and near one-third were females. Nearly similar 
trend was observed in pediatric population regarding 
gender. This doubled number of males is due to the more 
earning responsibilities over males in our society. Almigdad 
et al., also reported that male had more fractures than 
female [17]. Contrary to our study Reider et al., observed 
that more women were involved in sustaining extremity 
fractures as compared to men [18]. A large number of 
patients had Road Tra�c Accidents (RTAs), in which 
motorcycle was most frequently involved and almost all the 
cases of bike accidents were males. Omoke et al., also 
found that RTA was the leading cause of fractures in 
Emergency department [19]. In more than half of the cases 
lower limb fractured was observed. Omoke also observed 
more fractures in lower limb than upper limb. Tibia was the 
most commonly fractured bone in lower limb, that is, every 
�fth or sixth patient had fracture of tibia and majority of 
these patients were younger than 50 years old. This high 
incidence of tibial fractures may be attributed to RTAs 
secondary to motorbike injuries and the working 
population [19]. Chaibi et al., also reported a high incidence 
of 38% in tibia [20]. This is contrary to the results of a study 
published by Bergh et al., which states that the proximal 
femur was the most frequent lower limb fracture [21]. The 
second and third most frequently fractured regions in 
lower limb bones were the shaft of the femur and peri-
trochanteric (intertrochanteric and sub-trochanteric) 
region respectively. In the upper limb, the distal radius was 
the most commonly fractured bone with 1708 cases 
(4.98%). This is because distal radius fracture has a 
bimodal distribution. In young adults, it occurs from high 
energy trauma in active working males with fall on 
outstretched hand. In the elderly majority of distal radius 
fractures occur due to osteoporosis after trivial trauma. 
Bergh et al also reported distal radius fractures as high as 
16.4% which is almost quadrupled as compared to our 
study [21]. Phalanx and metacarpal fractures were the 
second and third most frequent injuries of the upper limb in 
adults. More than 90% of these fractures were open and 
due to machine injuries including industrial machinery and 
grass cutters. Unfortunately, a wide majority of these 
victims were young males with ages below 30 years. The 
main reason for these injuries is the large number of press 
machinery in the vicinity of Mayo Hospital Lahore. Most of 
these patients had some degree of traumatic amputation 
at presentation with contaminated wounds. A vicious triad 
of poverty, disability and illiteracy was observed in these 

young patients which in turn increased the burden on the 
hospitals with negative income effect on the economic 
health of the country. Therefore, the government should 
make and implement proper legislation ensuring the safety 
protocols and compensation mechanism, in case of injury, 
of these poor industrial-machines workers. We observed 
more than twelve hundred multiple bone fractures. Unlike 
adults, children had more fractures in the upper limb as 
compared to the lower limb. Supracondylar fracture is the 
most frequent followed by both bone fractures of the 
forearm and shaft of femur in children. Merckaert et al., also 
published that the pediatric population more frequently 
had upper extremity fractures but contrary to our study 
they found that the radius was the most frequently 
fractured bone in children [22]. Metacarpals (other than 
scaphoid) were the least commonly reported fractured 
bones. This is due to the relative stability of these small 
bones and the less expertise to diagnose their fracture with 
low-quality emergency department X-rays. Similarly, 
pediatric pelvic bone fractures were seen only in three 
patients. Regarding the cause of injury, it was RTA in about 
two-thirds of the cases followed by machine injuries (in 
every tenth patient) and falls in about every fourteenth or 
�fteenth patient. Algahtany, [23] also documented RTA as 
the leading cause of fractures but Rundgren et al., reported 
simple falls as the most common cause of fractures [24]. 
This implies that strict compliance with the tra�c rules 
should be ensured to avoid RTAs and proper legislation and 
protection should be ensured for machinery workers as 
discussed earlier. As far as the age group is concerned, the 
most affected age group was between 21 to 30 years and 
the least affected was above 80 years' age-group. Fayyaz et 
al., also found that the peak age for fracture is between 15 
and 44 years [25].
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Original Article

The PSD (pilonidal sinus disease) is present in the natal 
cleft that overlies the tail bone called the “coccyx”. It 
consists of single or more midline openings that are often 
non-infected and connect to the �brous tract lined by 
granulation tissue and contain loosely lying hair inside the 
lumen. According to reports, there are 25 cases of PSD for 
every 100,000 individuals [1]. Previously, PSD was 
considered congenital. But this paradigm shift was largely 
credited with the work of Georgios Karydakis, who 
identi�ed three primary acquired variables that contribute 
to PSD: an external force that favors hair insertion into the 
skin, loose hair, and an underlying vulnerability of natal cleft 
skin [1]. Men are often two to four times more likely to get 
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this disease. For women, the typical age of onset is 19, while 
for men, it is 21 [2]. A painful, small swelling, sinus-drained 
purulent, mucus or/and bloody discharge can be found in 
patients with chronic or acute illness [2]. En-bloc excision 
of whole pilonidal sinuses and it's all tracts; the affected 
sinus epithelized tracts are identi�ed down to the 
sacrococcygeal fascia by using methylene blue, is the 
cornerstone of surgery for chronic or persistent PSD [2]. 
Numerous surgical and non-surgical treatments exist. The 
optimal course of treatment should result in a full recovery, 
a quick return to normal activities, cosmetic satisfaction, 
and minimal morbidity [3]. To treat PSD, surgical treatment 
is preferred, and various techniques have been developed; 
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There was controversy regarding the treatment options for pilonidal sinus disease (PSD). Even 

though a number of techniques were used, such as Karydakis �ap, Limberg �ap, Bascom cleft 

lip treatment, and marsupialization, the most effective technique was still up for debate with 

lower rate of wound infection and recurrence of disease. Objective: To compare the outcome 

between the Karydakis �ap (KF) and the Limberg �ap (LF) for the treatment of PSD in terms of 

infection, wound dehiscence, and recurrence. Methods: This quasi-experimental study was 

conducted after the approval of the Ethical Committee Board of the Surgery Department, PAF 

Hospital Mushaf, and Fazaia Ruth Pfau Medical College from May 2021 to February 2022. A total 

54 patients with PSD were selected and divided into two groups. The KF and the LF procedure 

was performed. Outcomes assessed included wound infection, wound dehiscence, and 

recurrence over a 1-year follow-up. Results: All patients were male in both groups. Wound 

infection occurred in 6 patients (22.2%) in group KF compared to 1 patient (3.7%) in group LF (p = 

0.049). Wound dehiscence was noted in 4 patients (14.8%) in group KF but was absent in group 

LF (p = 0.039). Recurrence occurred in 3 patients (11.1%) in group KF, while no recurrence was 

observed in group LF during the follow-up period (p = 0.046). Overall, group LF proved 

statistically signi�cant superior outcomes compared to group KF. Conclusions: Despite 

requiring demanding surgical skills, the Limberg Flap proved to be a preferred and reliable 

technique in the treatment of primary and recurrent sacrococcygeal PSD. It revealed lower 

rates of wound infection, dehiscence, and recurrence, making it an effective surgical treatment 

for natal cleft PSD.
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KF (Karydakis �ap), LF (Limberg �ap), the Dufourmentel 
�ap, the modi�ed LF, and additional advancement and Z-
plasty �ap operation are a few examples [4]. Despite the 
widespread and successful use of �ap methods, 
recurrence still occurs more frequently than intended. It is 
necessary to mention that choosing a procedure wisely is 
cost-effective and post-operative care is easy. Therefore, 
it was designed to see and compare the outcome of two 
different common surgical procedures in the management 
of PSD in this study. Two �ap procedures, the Limberg �ap 
and the Karydakis �ap, were compared in terms of 
outcome (infection, wound dehiscence, and PSD 
recurrence).  There are few non-surgical approaches for 
treating PSD that are still being practiced. Silver nitrate and 
alcohol phenol intracavitary injection are non-surgical 
techniques with a high failure rate. So, nowadays these 
techniques are not recommended or reserved for very few 
non-complicate cases or those cases where surgical 
procedures are not opting due to any restriction [5]. 
Unfortunately, because there are many different types of 
inter ventions and inconsistent results to lower 
recurrence-related morbidity, no single method has been 
generally accepted as the gold standard [6]. The above-
described surgical and non-surgical methods have been 
linked to varying rates of wound dehiscence, postoperative 
discomfort, surgical site infection, longer hospital stays, 
higher treatment costs, and, above all, recurrence rates [6, 
7]. It is necessary to mention that natal cleft creates a 
plausible milieu for continued irritation, and profound natal 
cleft combined with an apparent negative pressurizing 
environment is highlighted as a key etiological feature. The 
primary step is removing the factors that cause PSD and 
avoiding a recurrence, lateralizing the surgical scar away 
from the midline, and straightening the natal cleft. This has 
led to the development of several lateralizing meticulous 
�ap techniques, such as the KF, the LF, the modi�ed LF, 
and several other progression �aps [7, 8].
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M E T H O D S

This quasi-experimental study was conducted in the 
General Surgery Department of PAF Hospital Mushaf from 
May 2021 to February 2022, after obtaining approval from 
the Ethical Committee Ref no: FRPMC/ERB014/21. The 
sample size was calculated using the Health Studies 
version 2.0.21 WHO formula, which kept a study power of 
90% and a signi�cance level of 5%.
The sample size equation was

P1: Anticipated proportions of  LF=   3.4%, P2: Anticipated 
proportions of KF = 38.0%, p1 – p2 :  The proportion 

difference = 34.6%, Z 1 – β: The desired study power = 90%, 
1Z 1-α/2 : the desired signi�cance level = 5%, P  = percentage 

of complications in PSD patient treated with LF procedure, 
2P  = percentage of complications in PSD patient treated 

with KF procedure, 54 patients in this study with PSD 
ful�lled the inclusion criteria admitted through the 
outpatient department were enrolled and divided into two 
groups. The inclusion criteria were patients aged >14 years 
having primary or recurrent unilateral PSD. Exclusion 
criteria were patients with ASA grades 4 and 5 who refused 
to become part of the study, acute pilonidal abscess, 
bilateral PSD, and patients with uncontrolled diabetes 
mellitus, chronic renal failure, steroid intake, and 
immunosuppression. Every patient underwent general 
physical and local examination and investigations to verify 
the diagnosis. A thorough informed consent was obtained 
after all patients were made aware of the procedure's risks. 
Pre-operative anesthesia evaluation was done. The 
demographic data was noted. The patient's hair was 
clipped the night before the surgery. Half an hour before the 
procedure, a prophylactic dose of 2 grams of ceftriaxone 
was given intravenously. All surgeries were performed 
under spinal anesthesia by a consultant anesthetist in Jack 
prone knife position. The surgical area was cleansed by 
wiping it at least twice with polyvinyl iodine. With a sterile 
pen, the borders of the incision, including the sinus, were 
delineated before the procedure began. Methylene blue 
injections into the sinus cavity were used to delineate all 
sinus tracts. Standard operating procedure performed by 
same consultant general surgeon with his experienced 
assistant. In KF, excision of sinus tract and associated 
tissue in an elliptical shape, create a �ap on one side of 
incision, ensuring large enough to cover the excised area 
without tension. In LF, rhomboid shape excision with four 

0 0equal sides, two 60  and two 120  angles, forms a 
parallelogram. Extend one 1200 angle outward to create a 
�ap. The �ap should match the size of defect to ensure 
tension free closure. All wounds closed primarily with 
suction drain placement and aseptic dressing. Drain 
removed on 3rd post-operative day and stitch removed 
after 10 days. Patients were assessed for wound infection 

rd thand dehiscence on the 3  and 10  postoperative days and 
followed for 1 year to monitor recurrence. All �ndings were 
recorded on a predesigned proforma and postoperative 
results compared between both groups. Data entry and 
analysis was performed using SPSS version 25.0. The 
quantitative variables such as age were expressed as mean 
± SD. Categorical data for infection, wound dehiscence and 
recurrence of PSD were represented as frequency 
percentage. Comparison of recurrence and complications 
according to group was performed using chi-square test. 
Statistical signi�cance was de�ned as p<0.05

(Z1-a/2   
2p (1-p)+Z1-β    

2p  (1-p )p  (1-p ))1 2 2 2

Where p =
p  + p1 2(

(

2

2(p  - p )1 2
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The demographic characteristics of the patients are 

summarized in Table 1. The average age of the LF group was 

26 ± 4.99 years, while the KF group had a mean age of 28.40 

± 6.96 years. All patients in both groups were male (100%).

R E S U L T S

Table 1: Demographic Data of Both Groups (N=54)

The postoperative outcomes, including wound healing, 
wound dehiscence, and recurrence rate, are detailed in 
Table 2. In the LF group, 96.3% of patients had uneventful 
wound healing, while 3.7% experienced wound infection 
with no cases of wound dehiscence or recurrence. In the KF 
group, 92.6% of patients had normal healing, 7.4% 
developed wound infections, 3.7% experienced wound 
dehiscence, and one patient (3.7%) had disease recurrence 
during the 1-year follow-up. The rates of wound infection, 
wound dehiscence, and recurrence between the two 
groups were compared using the chi-square test. There 
was no statistically signi�cant difference in wound healing 
(infection and dehiscence rates) or recurrence rates 
between the groups (p > 0.05).

skewed toward male patients, with no females included in 
the research. Similarly, our study was conducted in a 
military setup, and all our patients were male. Female PDS 
incidence may be underreported as a result of this gender 
bias [11]. Infection following surgery and recurrence of PSD 
were the main causes of morbidity in young people. In our 
study, the rate of infection is less in LF group. Similarly, 
Ashraf MN et al., study discusses an infection rate of �ap 
procedure, 4% in the Limberg and 22% in the Karydakis (P 
0.039) [10]. To prevent hair entrapment, both approaches 
KF and LF includes closing the natal cleft away from the 
midline [9, 17]. Antony AM et al., discussed an observational 
study on 30 patients who stated no recurrence among 15 
patients who underwent the LF, and recurrence was noted 
in 6 patients of the KF group [12] as in our study no 
recurrence in LF and only 3.7% in KF. Another study by 
Turan stated complication rates of Limberg Flap and 
Karydakis Flap groups were 10.5 % and 12.2%, respectively 
[13] but they preferred only �ap techniques over others. 
Destek S et al., compare postoperative satisfaction 
between KF and LF groups; the mean psychosocial 
evaluation scores for the KF group were 70.3 (57.5-88.7), 
while the LF group's scores were 73.4 (53.5-87.5). This 
difference was statistically signi�cant [14]. Elhiny AA et al., 
evaluate feasibility and effectiveness in recurrent and 
complicated PSD; 40.7% of the Karydakis group's wound 
dehiscence occur, compared to 11.1% in Limberg group. In 
Karydakis group, there were six cases of recurrence while 
there were none in Limberg group. Eight patients in the 
Karydakis group and a single case in Limberg group were 
infected. All these variations were statistically signi�cant 
[15] we also add participants with recurrent disease and 
almost similar result recorded.  Complicated operations 
encourage quick recovery, early healing, and stop 
recurrence. That's why some studies discourage simple 
excision and primary closure in PSD [16, 17] as in our study 
we only prefer �ap procedures. Ekici U et al., compare the 
Karydakis and Limberg procedures to the lay-open and 
marsupialization approaches, the former was seen to be 
safer. The recurrence rate in the primary closure approach 
was found to be statistically considerably greater than in 
the other procedures (p= 0.009) [18]. In another study, they 
also compared LF and KF, two most widely used methods 
and also noticed less pain in post postoperative and early 
return to work which was the additional bene�t of these 
complex procedures [19]. The vast variety in the PSD 
treatment options and patient results for a pilonidal 
disease was evident. A meta-analysis compared �ap 
techniques; there were a total of 951 patients across six 
RCTs (�ve of which included Karydakis �aps and one using a 
Bascom cleft lip �ap in comparison to Limberg �aps). No 
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Age Distribution (Years)

Variables
Limberg Flap (LF)
 Procedure Group

11 (40.7%) 10 (37.0%)16 – 25

Karydakis Flap (KF) 
Procedure Group

11 (40.7%) 10 (37.0%)26 – 35

11 (40.7%) 10 (37.0%)36 – 45

26 ± 4.99 28.40 ± 6.96Mean + SD

Table 2: Outcomes of Procedures in Both Groups (N=54)

Variables
Limberg Flap (LF)
 Procedure Group

Karydakis Flap (KF) 
Procedure Group

96.3 92.6
Normal 

Healing (%)

Wound Healing

p-Value
 (Chi-Square

 Test)

0.5133.7 7.4
Wound

 Infection (%)

0 3.7
Wound

 Dehiscence (%)

0 3.7
Recurrence

 (%)

Recurrence Rate

1.0
100 96.3

No 
Recurrence (%)

The Limberg Flap procedure con�rms slightly better 
outcomes compared to the Karydakis Flap, with lower rates 
of wound infection and no cases of wound dehiscence or 
recurrence. However, the differences were not statistically 
signi�cant (p > 0.05).

D I S C U S S I O N

Anderson published a paper titled "Hair extracted from an 
ulcer" in 1847. Later, in 1880 Hodges �rst time used the term 
“Pilonidal Sinus” [9]. It was a benign, often chronic 
condition mostly affecting the male gender and involving 
the intergluteal region. [10]. Prior to World War II, the 
majority of PSD research came from the military and was 
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signi�cant difference was seen between either group in 
terms of disease recurrence, SSI, or wound dehiscence 
rates [20]. A recent advance in the treatment of PSD 
includes the use of autologous adipose tissue or platelet-
rich plasma, �brin glue, endoscopic procedures, and laser 
treatment in trail. None of them were recommended 
because there was a lack of evidence that was reliable [21].
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C O N C L U S I O N S

It is concluded that the Limberg �ap technique yields 
better results than the Karydakis �ap approach in terms of 
infection, wound dehiscence, and PSD recurrence. 
Therefore, this study recommended the Limberg �ap 
surgery as the best off-midline treatment for primary and 
recurrent PSD. 
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Serum C-Reactive Protein (CRP) levels, an indicator of systemic in�ammation, are increasingly 

recognized for their prognostic value in cancer. In operable breast cancer, elevated CRP levels 

may correlate with tumor progression, treatment outcomes, and survival. Objective: To 

determine the outcome of the raised serum CRP among operable breast cancer patients. 

Methods: This prospective cohort study was conducted on 126 women of 20-60 years of age 

with a lump in the breast, bloody or serous nipple discharge ≥ 6-week duration and diagnosed as 

a case of operable breast cancer on histopathology and were selected for modi�ed radical 

mastectomy. Patients were divided into 2 groups according to CRP levels (Raised; Group A vs 

normal; Group B). Results:  In Group A (17.5%) cases had wound infections, 16 cases (25.4%) of 

seroma, and 10 cases (15.9%) of �ap necrosis. In contrast, Group B had a lower incidence of these 

complications, with 4 cases (6.3%) of wound infections, 8 cases (12.7%) of seroma, and 5 cases 

(7.9%) of �ap necrosis. In terms of pain severity, all 63 patients (100.0%) in Group A reported 

moderate pain, with no cases of severe pain and in Group B, 48 patients (76.2%) experienced 

moderate pain, and 15 patients (23.8%) reported severe pain (p-0.004). Prolonged Hospital stay 

was (25.4%) cases of group A and in Group B (49.2%) cases had prolonged hospital stays. 

Conclusion: Patients with elevated CRP levels are more likely to experience postoperative 

complications, such as wound infection, seroma formation, and �ap necrosis, compared to 

patients with normal CRP levels.

Keywords: 

Serum C-Reactive Protein,  Breast  Cancer, 

Postoperative Complications, Modi�ed Radical 

Mastectomy, Prognostic Marker
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There is a notable increase in breast cancer cases among 

Asian women as it occupies 22% of the population as the 

second most persistent disease [1, 2]. Furthermore, it has 

also remained the second most lethal form of cancer 

among women [3]. As advancements go, this means breast 

cancer is one of the curable diseases, given the fact that it 

is detected at an early stage. The number of cases of breast 

cancer is rapidly increasing associated with various factors 

like sex, age, genetic predisposition, childlessness, 

breastfeeding, hormones, and lifestyle [4]. The diagnosis 

of breast cancer is based on a triple assessment including 

clinical examination along with imaging (ultrasonography is 

preferred for younger patients and mammography is for 

older age group) and is con�rmed by the pathological 

assessment on biopsy with receptor status (ER, PR, Her 

2neu) [5]. The mammogram will be done to have Breast 

Imaging-Reporting and Data System (BIRADS) scoring for 

both breasts to rule out the status of the contralateral 

breast as well. An ultrasound / contrast Computed 

Tomography (CT) scan of the chest, abdominal and bone 

scan can be considered for the staging of the disease to 

plan the treatment accordingly [6]. The surgical treatment 

options are multiple including breast saving procedures 

and breast scarifying procedures. Simple mastectomy with 



M E T H O D Sor without axillary sampling, radical mastectomy, and 

Modi�ed Radical Mastectomy (MRM) are the options for 

breast scarifying procedures. Skin-sparing mastectomy, 

Breast Conservation Surgery (BCS) with or without sentinel 

lymph node biopsy is the options of breast conserving 

procedures. Surgery is concomitant with neoadjuvant or 

adjuvant chemo-radiotherapy according to the stage of the 

disease. Cancer antigen 153 (CA153), Cancer antigen 125 

(CA-125), and Carcinoembryonic Antigen (CEA) are the 

most commonly used serum markers in the management 

of breast cancer but the debate on its speci�city is still 

going on [6]. In�ammation is the seventh hallmark of 

cancer. Nowadays it is thought that cancer should be 

considered in patients with raised in�ammatory markers. 

However, in�ammatory markers have poor sensitivity for 

cancer diagnosis but they can lead us towards the path of 

the prognosis [7]. As the pathogenesis behind the cancer is 

molecular events include angiogenesis on the top and its 

association with the in�ammatory process, to contribute 

to its further progression [3, 8]. As systemic in�ammatory 

markers play an important role in cancer progression, they 

also act as the prognostic indicator including C-Reactive 

Protein (CRP) [9, 10]. Though CRP is a sensitive, reliable 

biomarker of systemic in�ammation and its prognosis can 

be measured easily [11]. There is an increased association 

of CRP with breast cancer among the post-menopausal 

group due to differences in the site of estrogen production. 

While serum concentrations of CRP were shown to 

positively correlate with estrone, total estradiol and free 

estradiol,  SHBG level was negatively correlated. 

Furthermore, breast density has been shown to correlate 

with a reduction in CRP levels, whereby lower CRP levels 

were observed in those with greater breast density [12]. 

Lowering agents of CRP like COX inhibitors, platelet 

aggregation inhibitors, lipid lowering agents, angiotensive 

converting enzymes inhibitors, antioxidants and 

antibiotics appear to be effective management strategies 

as accompanying treatments alongside breast cancer 

chemotherapy, into improving treatment and survival 

prognosis of such patients. Clinically elevated levels of C-

reactive protein suggest that there is more likely to be a 

deleterious relationship between in�ammatory response 

mechanisms and breast cancer that will more often than 

not poor patient outcome as well [13]. However, the 

existing literature on the elevated CRP levels in breast 

cancer patients in the local setting is scanty and thin. 

Consequently, this study seeked to investigate in what way 

the elevated biomarkers namely CRP in operable breast 

cancer patients would lead to accelerated appearance of 

early postoperative complications as well as prolonged 

hospital stay in the population.

This Prospective-Cohort study was done from Jan 2023 - 

June 2023, at the Department of Surgery, Liaquat 

University Hospital, Hyderabad, on 126 patients, who were 

divided into two groups. Group A (n=63) with elevated 

serum CRP (>0.37 mg/dl) and Group B (n=63) with normal 

serum CRP levels. Women aged 20-60 years with operable 

breast  cancer  (stage I I  or  ear ly  I I I ) ,  ver i�ed by 

histopathology, with a period of at least 3-months after 

diagnosis and CT staging, and scheduled for modi�ed 

radical mastectomy were included. Informed written 

consent was taken from each participant before enrolment 

into the study. Exclusion criteria encompassed patients 

with chronic liver disease, those on immunosuppressive 

therapy, pregnant or lactating women, stage IV breast 

cancer patients, and those who previously received non-

adjuvant therapy. Patients were chosen via purposive 

sampling. Sample size was calculated via WHO software 

with frequency of raised serum CRP level among breast 

cancer patients as 9% with 5% margin of error and 95% 

con�dence interval [9]. The study was approved by Ethical 

Review Committee of Liaquat University of Medical and 

Health Sciences, Jamshoro vide letter no. LUMHS/REC/-

187. Data collection involved CRP measurement, clinical 

examination, and a detailed history of each patient. 

Outcomes assessed included early postoperative 

complications (e.g., seroma, �ap necrosis, wound infection 

within �ve days' post-surgery), pain severity, and prolonged 

hospital stay (de�ned as >5 days postoperatively). Data 

analysis was performed using SPSS version 22.0. Chi-

square test was used to analyse the association between 

different qualitative variables. 
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Patients in Group A (raised CRP) had a mean age of 41.60 ± 

10.16 years, whereas those in Group B (normal CRP) 

averaged 45.53 ± 14.59 years. Average BMI and lump size 

were similar between groups, with no signi�cant 

differences obser ved in height,  weight,  or lump 

dimensions. Group A had a slightly higher proportion of 

urban residents (49.2%) compared to Group B (25.4%), 

while rural residency was more common in Group B (74.6%). 

The right breast was more frequently affected in Group A 

(74.6%) and left breast in Group B (50.8%). The presence of 

pain was reported in 38.1% of Group A and 25.4% of Group B 

patients, with most lumps persisting for 7-12 months in 

both groups (Table 1).

Table 1: Descriptive Statistics (n=126) 

Variables
Group A Raised CRP 

Mean ± SD / N (%)
Group B Normal CRP 

Mean ± SD / N (%)

Age (Years)

Height (cm)

41.60 ± 10.16

177.49 ± 5.33

45.53 ± 14.59

177.67 ± 6.65



Complication rates were higher in Group A, with wound 
infections occurring in 17.5% compared to 6.3% in Group B 
(p=0.004). Group A also experienced more cases of seroma 
(25.4% vs. 12.7%) and �ap necrosis (15.9% vs. 7.9%). Pain 
severity was notable, with all Group A patients reporting 
moderate pain, while 23.8% of Group B reported severe 
pain (p=0.0001). Prolonged hospital stay was required by 
25.4% of Group A patients, compared to 49.2% in Group B 
(p=0.006) (Table 2).

Breast cancer is one of the most prevalent cancers among 
women, and its prognosis is determined by various factors, 
including the stage at diagnosis, tumor characteristics, 
and response to treatment. In recent years, researchers 
have been exploring the potential role of C-Reactive 
Protein (CRP) as a prognostic marker in breast cancer. In 
Group A, the mean age was 41.60 years with a standard 
deviation of 10.16, whereas in Group B, the mean age was 
45.53 years with a  standard deviation of  14.59. 
Comparatively in the study by Badar F et al, four-thousand, 
three-hundred and sixty-six female breast malignancies 
were recorded, their mean age at presentation was 48.6 ± 
12.2 years and mean Body Mass Index (BMI) was 29.0 ± 5.7 
kg/m2 [14]. On the other hand, study by Sajid MT et al 
reported that the mean age of the patients of breast cancer 
was 52.90 ± 9.78 years [15]. Breast cancer risk generally 
increases with age, particularly in postmenopausal 
women. Therefore, when the mean age of breast cancer 
patients is over 40, it re�ects the expected rise in breast 
cancer cases in this age group. In this study the mean BMI in 
Group A was 20.48 kg/m2 and in Group B, it was 20.68 
kg/m2, p-value for BMI suggested no signi�cant difference 
between the both groups (p=0.541). These �ndings were 
supported by the Badar F et al. [14]. In this study group A 
had more rural resident (50.8%) than Group B (74.6%), while 
Group A had fewer urban residents (49.2%) compared to 
Group B (25.4%). In Group A, 74.6% had right-sided lumps, 
while in Group B, 49.2% had right-sided lumps. For left-
sided lumps, 25.4% in Group A had them, compared to 
50.8% in Group B. In Group A, no individuals had lumps for 
over 6 months, 76.2% had lumps for 7-12 months, and 23.8% 
for more than 12 months. In Group B, 38.1% had lumps for 
over 6 months, 61.9% for 7-12 months, and none for more 
than 12 months. These �ndings regarding residential status 
were supported by the Moss JL et al., and Sprague BL et al., 
while �ndings regarding site of lump not found in their 
studies [16, 17]. In this study, Group A experienced higher 
rates of postoperative complications, including wound 
infections (17.5%), seroma (25.4%), and �ap necrosis 
(15.9%). In contrast, Group B had lower complication rates: 
wound infections (6.3%), seroma (12.7%), and �ap necrosis 
(7.9%). Pain severity was also higher in Group A, with all 
patients reporting moderate pain, while Group B had 76.2% 
with moderate pain and 23.8% with severe pain. The p-
value of 0.004 indicates a signi�cant difference in 
complication rates between the two groups. Additionally, 
Group B had a larger proportion of patients with prolonged 
hospital stays (49.2%) compared to Group A (25.4%). The 
possible explanation of association of elevated CRP levels 
with prolonged hospital stay lies in development of 
systemic in�ammation, which can compromise wound 
healing by impairing the immune response, increasing 

Table 2: Postoperative Outcomes at the Time of Discharge (n=126)

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
181

Table 3: Postoperative Outcomes at 1-Month Follow Up (n=126)

Amir N et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2578

CRP Levels Among Breast Cancer Patients 

Residence

Weight (Kg)

BMI (Kg/m²)

Lump Size (cm)

Serum CRP (mg/dL)

Urban

Rural

Right

Left

With Pain

Without Pain

≤ 6 Months

7-12 Months

> 12 Months

63.84 ± 4.37

20.48 ± 1.15

3.30 ± 2.13

0.64 ± 0.21

31 (49.2%)

32 (50.8%)

47 (74.6%)

16 (25.4%)

24 (38.1%)

39 (61.9%)

0 (0.0%)

48 (76.2%)

15 (23.8%)

65.33 ± 6.76

20.68 ± 2.22

3.22 ± 2.08

0.21 ± 0.12

16 (25.4%)

47 (74.6%)

31 (49.2%)

32 (50.8%)

16 (25.4%)

47 (74.6%)

24 (38.1%)

39 (61.9%)

0 (0.0%)

Site of Lump

Lump Pain Status

Duration of Lump

Variables
Group A Raised 

CRP N (%)
Group B Normal 

CRP N (%)

Wound Infection

Seroma

Flap Necrosis

No Complications

Moderate Pain

Severe Pain

Yes

No

p-Value

Postoperative Complications

0.004

0.0001

0.006

11 (17.5%)

16 (25.4%)

10 (15.9%)

26 (41.3%)

63 (100.0%)

0 (0.0%)

16 (25.4%)

47 (74.6%)

4 (6.3%)

8 (12.7%)

5 (7.9%)

46 (73.0%)

48 (76.2%)

15 (23.8%)

31 (49.2%)

32 (50.8%)

Pain Severity

Prolonged Hospital Stay

Group A had a higher incidence of postoperative 
complications (30.2%) than Group B (11.1%), and fewer 
patients in Group A (66.7%) experienced no complications 
compared to Group B (87.3%) (p=0.006). A small percentage 
of patients were lost to follow-up in both groups (3.2% in 
Group A and 1.6% in Group B) (Table 3).

No Complication

With Complication

Lost Follow-up

0.006

42 (66.7%)

19 (30.2%)

2 (3.2%)

55 (87.3%)

7 (11.1%)

1 (1.6%)

Variables
Group A Raised 

CRP N (%)
Group B Normal 

CRP N (%)
p-Value

D I S C U S S I O N
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vascular permeability, and promoting tissue damage. This 
pro-in�ammatory state may predispose patients to 
complications such as seroma, infection, and necrosis. 
Chronic in�ammation may exacerbate comorbid 
conditions, contributing to delayed recovery and 
prolonged hospital stays. Most patients in both groups 
(87.3%) recovered without complications by the 30th 
postoperative day.  Along the same lines, Dahri FJ et al., 
reported that seroma formation was the most common 
complication encountered in 50 (33.3%) of cases, wound 
infection in 15 (10%) and �ap necrosis in 4 (2.6%) cases [18]. 
Comparatively Shah S et al., reported that the frequency of 
early postoperative complications [19]. Seroma formation 
observed in 9 patients (15%) and wound infection seen in 5 
cases (8.3%) were the commonest complications [20]. 
This study uniquely focused on the impact of preoperative 
CRP levels on early postoperative outcomes, such as 
seroma formation, wound infection, and hospital stay, 
among operable breast cancer patients undergoing 
modi�ed radical mastectomy. Unlike prior studies, the 
study strengthened lies in context-speci�c insights for a 
local population of Pakistan and controls for confounders 
like prior systemic therapy, ensuring robust and actionable 
�ndings.

Elevated CRP levels are a valuable predictor of poor 
outcomes in operable breast cancer patients, linked to 
higher chances of postoperative-complications like wound 
infections, and �ap necrosis. Enhanced perioperative care 
and close monitoring are essential for patients with 
elevated CRP to minimize complications and support 
recovery. Incorporating preoperative CRP assessments 
into routine practice could enable clinicians to optimize 
perioperative care and consider targeted interventions for 
high-risk patients to improve surgical outcomes.
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Forensic dentistry and dental records are essential to the legal system and healthcare because 

they support human identi�cation, individualized patient care, and court cases. Objective: To 

assess the knowledge, attitude, and practices of dental surgeons in Karachi towards forensic 

dentistry. Methods: A cross-sectional study was conducted among 227 practicing dental 

surgeons in Karachi, Pakistan. A purposive sampling technique was used to recruit dentists.  

Hence by obtaining informed consent participants' privacy was assured. The sample size was 

calculated using Open-Epi Software with an aim of 18% knowledge among practicing dental 

surgeons. Descriptive statistics were used for data analysis methods by using SPSS version 

24.0. Results: The study's �ndings showed that of the 227 participants, 38.7% were female 

practicing dental surgeons and 61.3% were male. About 91.1% of active dental surgeons 

acknowledged the value of keeping dental records, 35% said that gender, and 20% said that race 

could be determined from dental records. Conclusions: The results of the study concluded that 

there was a favorable attitude toward forensic dentistry and its inclusion in the curriculum. 

Hence, further workshops, need to be conducted among practicing dental surgeons.
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Teeth have been used as identifying techniques for a long 

time, with the �rst recorded court case reaching back to 

1849. The term "forensic" is derived from Latin and refers to 

a forum or place for legal deliberations [1]. In the legal 

environment, dentistry is referred to as forensic dentistry 

or forensic odontology [2, 3]. The primary principle of 

forensic dentistry is that each individual's oral structure is 

unique [4]. Essentially, it is applying dental knowledge to 

legal systems. According to the Federation Dentaire 

International (FDI), it is the "�eld of dentistry focused on the 

correct management, examination, and evaluation of 

dental evidence in the pursuit of justice." This area of work 

involves a range of duties, such as bite mark analysis, 

human identi�cation, investigating cases of abuse (of 

children, spouses, or elderly people), and evaluating 

medicolegal situations [5]. Forensic dentistry places great 

emphasis on teeth and other dental tissues for several 

reasons. First of all, there is a consistent aging pattern for 

teeth and the structures that support them. Because of 

this predictability, forensic specialists may determine an 

individual's age from the state of their teeth, which helps 

with identi�cation and creating a timeline of events. 

Secondly, teeth have distinguishing characteristics that 

help in comparative identi�cation. In cases involving 
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unknown remains or victims, distinctive dental traits such 

as tooth morphology, dental restorations, and wear 

patterns can aid forensic investigators in differentiating 

between individuals and aid in the identi�cation process 

[6]. In addition, the toughest tissue in the human body is 

found in the enamel that covers teeth. Compared to other 

body tissues, it is more resilient and can resist a wider 

range of traumas such as desiccation, submersion in 

water, burns, and chemical erosion. Because of this, dental 

evidence like enamel can frequently withstand adverse 

circumstances, offering crucial hints for forensic 

examination [7]. In addition, the dental pulp which is found 

in the tooth's center is a rich source of DNA. Enamel 

shielding the dental pulp allows genetic material to be 

preserved in challenging environments. As a result, 

forensic specialists can identify people implicated in 

criminal investigations or large-scale disasters by 

obtaining DNA from tooth pulp samples [8, 9]. Teeth and 

dental tissues are consequently essential tools in forensic 

science, aiding in both person identi�cation and case 

resolution due to their special qualities and durability. 

Evaluating dental surgeons' forensic dentistry knowledge, 

attitudes, and practices residing in Karachi was the main 

objective of the study. A thorough analysis of the body of 

research indicates a sizable knowledge vacuum on the 

attitudes, behaviors, and knowledge of practicing dental 

surgeons employed by Karachi's dental facilities with 

regard to forensic dentistry. 

The was to assess the level of knowledge, attitude, and 

practices of practicing dental surgeons of Karachi towards 

forensic dentistry

whenever they wanted to without excising pressure from 

the researchers. Open Epi software was used to determine 

the sample size, which was based on an estimated 18% 

prevalence of knowledge, attitude, and practices among 

dental surgeons, with a 95% con�dence level and a 5% 

margin of error. This produced a sample size of 227 people, 

which was the minimum necessary. SPSS version 24.0 was 

used to analyze the data, and descriptive statistics were 

used to summarize the demographic data. 
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The results of the study revealed that the mean age was 

37.5 years. The male participants made up the majority 

61.3%, with female participants making up 38.7% of the 

group as shown in table 1.

A cross-sectional study was conducted from July till 

November 2024 among 227 practicing dental surgeons in 

Karachi, Pakistan. A purposive sampling technique was 

used to recruit the participants. A comprehensive list of 

practicing dental surgeons employed at these hospitals 

was obtained from the administrative departments before 

initiating the study. The inclusion criteria included 

practicing dental surgeons working in dental hospitals in 

Karachi with a recognized degree of at least one year of 

work experience and giving voluntary consent to 

participate. In contrast, those who had worked for less than 

six months or who had been very ill for three months were 

excluded. Permission was granted from the administrative 

department of the hospital and ethical approval was 

received from the Ethical Review Board (ERB) of Karachi 

M e d i c a l  a n d  D e n t a l  C o l l e g e  ( R e f e r e n c e  N o : 

ERB/KMDC/Approval/2024/067). All the participants were 

informed regarding the objective of the study and informed 

consent was taken from all recruited participants. They 

were also informed that they could withdraw from the study 

Table 1: Demographic Characteristics of the Practicing Dental 

Surgeons

Khan N et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2419
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Male 139 (61.3%)

Female 88 (38.7%)

Variables N (%)

Gender

Almost 91.1% of participants showed that they understood 

the need to keep dental records in terms of their knowledge 

and abilities. Fewer participants, however, demonstrated 

specialized skills; only 32% were aware of distinguishing 

rugae patterns, 20% could identify race from teeth, and 

35% could identify gender from teeth as shown in table 2.

Table 2: Knowledge of Forensic Dentistry of Practicing Dental 

Surgeons

Understanding of Maintaining Dental Records

Ability to Determine Gender by Teeth

Ability to Determine Race by Teeth

Forensic Dentistry Adopted as a Separate Subject

Awareness of Distinctive Rugae Pattern

207 (91%)

81 (35%)

47 (20%)

81 (35%)

73 (32%)

Variables N (%)

Dental surgeons in Karachi have little experience and 
training in forensic dentistry, according to an evaluation of 
their knowledge, attitudes, and practices. Just 6.5% of 
respondents said they knew enough about the topic, and 
only 14.4% said they had received formal schooling in it. 
49.3% of respondents were ignorant of the function that 
dental records play in identifying people, while 33.2% 
acknowledged its signi�cance. Teeth were recognized as a 
feasible source for DNA extraction by more than half 
(57.5%). However, only 26.5% of them were aware of their 
prospective function as expert witnesses in court, and only 
12.7% had received training in managing and presenting 
dental evidence. Despite this lack of readiness, a 
resounding 75% of respondents thought forensic dentistry 
ought to be taught as a distinct subject in undergraduate 
programs, underscoring the necessity for more focus as 
shown in table 3.



A branch of dentistry utilized in court cases was called 
forensic dentistry. This topic needs increased attention 
because crime, terrorism, and natural catastrophes have 
all been increasing globally over time. The majority of the 
time, forensic dentists were asked to assist with 
catastrophe victim identi�cation, which helps identify 
victims' malformed corpses that were di�cult for family 
members to recognize [9, 10]. Hence, similar to results in 
Lahore, where the same low level of awareness was seen 
[11]. The study's conclusions show that practicing dental 
surgeons in Karachi have a severe lack of knowledge, 
attitudes, and practices around forensic dentistry. 
Comparisons with both domestic and foreign research help 
to put these �ndings in a broader context and emphasize 
the need for better forensic dental education and training 
globally. In Lahore, Pakistan, similar research found that 
87% of dental practitioners did not know the importance of 
forensic dentistry in identifying individuals, and just 16% 
had received basic training in preserving dental records. 
This was in line with these �nding that 84.4% of 
participants had no formal training in forensic dentistry, 
indicating a widespread lack of foundational knowledge in 
Pakistan's biggest cities. Additionally, just 33.2% of 
participants recognized the need for dental records for 
identi�cation, which was Despite being aware that dental 
surgeons could be called at any time in the court, 
unfortunately, the majority of dental surgeons had never 
submitted any dental evidence which was similar to a study 
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Table 3: Assessment of Knowledge and Attitude of Dental 

Surgeons Working in Public and Private Dental Hospitals of 

Karachi Towards Forensic Dentistry

The table 4 presented responses from male and female 
participants regarding their knowledge and awareness of 
forensic dentistry. It includes the distribution of responses 
(Yes, No, Not Sure) for various questions, along with the 
corresponding p-values for gender-based comparisons. 
The questions assess whether participants have received 
formal education in forensic dentistry, their self-
perception of knowledge, their awareness of the 
importance of dental records, and their opinions on 
whether teeth are an appropriate source for DNA 
extraction. Additionally, the table examines participants' 
beliefs about their potential role as expert witnesses in 
court, their training in forensic dental evidence, and their 
awareness of the option to provide forensic dental 
testimony in court. The �nal question evaluates the 
respondents' opinion on whether forensic dentistry should 
be included as a separate subject in the undergraduate 
curriculum. Statistically signi�cant differences are 
indicated by p-values marked with an asterisk (*), 
suggesting gender-based differences in knowledge or 
opinions on certain topics (Table 4).
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Item Yes No
Not 

Sure

1.2

2.3

17.6

32.5

3.2

8.0

4.2

1.8

84.4

91.2

49.2

10

66.1

79.3

69.3

23.2

14.4

6.5

33.2

57.5

30.7

12.7

26.5

75

Variables (Knowledge/Attitude)

Have you Received Formal Education in 
Forensic Dentistry in your Course?

Do you think you have adequate Knowledge 
about Forensic Dentistry?

Are you aware of how important Dental 
Records are for Identifying the Deceased 

and Charged with a Crime?

Do you believe that Teeth are an Appropriate 
Source for the Extraction of DNA?

Do you believe that a Court may Summon
you at any Moment to Testify as an Expert 

Witness on Dental Evidence?

Do you Possess any Training in Obtaining, 
Assessing, and Presenting Dental Evidence?

Are you aware that you can Provide Forensic 
Dental Evidence in Court by Testifying as an 

Option Expert Witness?

Do you think Forensic Dentistry to be Included 
as a Separate Subject in the Undergraduate 

Curriculum?

1

2

3

4

5

6

7

8

Table 4: Comparison of Gender with Knowledge, Attitudes, Or 

Practices Regarding Forensic Dentistry

Have you received formal education in forensic dentistry?

Variables Yes No Not sure

Male

Male

Female

Female

p-value

Do you think you have adequate knowledge?

21 (23.9%)

7 (5.0%)

8 (9.1%)

12 (8.6%)

64 (72.7%)

128 (92.1%)

78 (88.6%)

123 (88.5%)

3 (3.4%)

4 (2.9%)

2 (2.3%)

4 (2.9%)
0.045*

0.098

Male

Female

Are you aware of how important dental records are?

Male

Female

Do you believe that Teeth are an Appropriate Source for the 
Extraction of DNA?

Male

Female

Do you believe that a Court may Summon you at any Moment to Testify 
as an Expert Witness on Dental Evidence?

Male

Female

Do you Possess any Training in Obtaining, Assessing, and 
Presenting Dental Evidence?

Male

Female

Are you aware that you can Provide Forensic Dental Evidence in Court 
by Testifying as an Option Expert Witness?

Male

Female

Do you think Forensic Dentistry to be Included as a Separate Subject
 in the Undergraduate Curriculum?

50 (36.0%)

25 (28.4%)

82 (59.0%)

48 (54.5%)

82 (59.0%)

48 (54.5%)

18 (12.9%)

11 (12.5%)

37 (26.6%)

37 (26.6%)

106 (76.3%)

65 (73.9%)

64 (46.0%)

48 (54.5%)

10 (7.2%)

13 (14.8%)

83 (59.7%)

67 (76.1%)

110 (79.1%)

71 (80.7%)

96 (69.1%)

61 (69.3%)

30 (21.6%)

23 (26.1%)

25 (18.0%)

15 (17.1%)

47 (33.8%)

27 (30.7%)

6 (4.3%)

1 (1.2%)

11 (8.0%)

6 (6.8%)

6 (4.3%)

4 (4.5%)

3 (2.2%)

0 (0.0%)

0.022*

0.310

0.036*

0.512

0.089

0.411

* A statistically signi�cant difference between genders is shown 
by a p-value < 0.05.
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conducted by Prakash P et al., in Punjab of India [12]. 
Another study unequivocally demonstrates that dental 
professionals in India generally lack forensic odontology 
understanding and practice. Few universities provide 
formal instruction in forensic odontology. The majority of 
practitioners lacked formal education [13]. Dental schools 
in Canada, Japan, Norway, and the neighboring nations, 
including India and Nepal, have incorporated the subject 
into their undergraduate curriculum [14-16]. There aren't 
many universities that provide forensic odontology 
courses. Most practitioners have no formal schooling [14]. 
The topic has been included in the undergraduate dental 
curricula of dental schools in Canada, Japan, Norway, and 
the neighboring countries, such as India and Nepal [15-17]. 
Most participants did not know that forensic dentistry was 
taught in undergraduate programs as required by the 
Pakistan Medical and Dental Council [17]. Although 45% of 
dentists were aware of the function teeth play in DNA 
extraction, only 19% of them were able to accurately 
describe the process, according to a survey done in 
Rawalpindi by Shoro S et al., 2020. However, this poll found 
that while 57.5% of respondents believed teeth may be a 
source of DNA, a signi�cant 32.5% were not convinced, 
suggesting that while there was some information, a 
comprehensive understanding was still lacking [18]. Due to 
their lack of education and experience, the majority of 
respondents believed they were not quali�ed to offer an 
opinion in medico-legal cases requiring forensic dentistry 
[19]. This �eld has been ignored in the modern world. It was 
strongly recommended that more studies be conducted in 
this area in Pakistan. As a result, the focus should be placed 
on enhancing the curriculum by offering dental 
professionals specialized seminars and training courses, 
as well as raising awareness of forensic dentistry 
procedures in dental o�ces and �nancing them [19]. Due 
to their lack of education and experience, the majority of 
respondents believed they were not quali�ed to offer an 
opinion in medico-legal cases requiring forensic dentistry 
[20]. This area of study has been overlooked in the modern 
world. Additional research in this area was required in 
Pakistan. As a result, the focus should be placed on 
enhancing the curriculum by offering dental professionals 
specialized seminars and training courses, as well as 
raising awareness of forensic dentistry procedures in 
dental o�ces and �nancing them. 

The �eld of forensic dentistry has not gained acceptance 
among the masses. It has been discovered that there were 
gaps in knowledge and practice, although practicing dental 
surgeons have expressed support for the inclusion of 
forensic dentistry as a course in the dental curriculum. 
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Original Article

Rheumatoid arthritis (RA) is a chronic, immune-mediated, 
progressive in�ammatory disorder that causes joint pain, 
peri-articular soft tissue swelling, morning stiffness, 
reduced functional status, with osteoporosis and cartilage 
destruction leading to profound disability [1]. The 
worldwide prevalence of RA ranges from a mean point 
prevalence of 0.56% (SD 0.51) to a mean period prevalence 
of 0.51% (SD 0.35). A higher point to period prevalence is 
reported in the urban setting (0.69% vs 0.48%) compared to 
0.54% vs 0.25% in the rural settings [2].  The age group 
affected is 20-40 years with increased susceptibility in the 
75 and older individuals [3]. Female tend to have three to 
four times higher preponderance compared to male [4]. 
Apart from synovial joint in�ammation, bone and cartilage 
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deformities, there is production of antibodies namely 
Rheumatoid Factor (RF) and anti-cyclic citrullinated 
protein/peptide (Anti- CCP) antibodies [5]. Being a 
systemic disorder, in�ammation tends to affect the heart, 
lungs, skeletal tissue and bone. Higher mortality is 
attributed to the increased risk of diabetes, asthma, 
bronchogenic carcinoma, chronic obstructive pulmonary 
disease, hypertension, cardiac and renal problems [6]. 
Although the exact etiopathogenesis of RA remains 
obscure, there appears to be a complex interaction of 
genetic, environmental, socioeconomic factors, dietary 
in�uences and imbalance of gut microbiota [7]. The 
current treatment recommendations for RA range from the 
simpler non-steroidal anti-in�ammatory drugs (NSAIDs), 
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Analgesics, steroids and disease modifying anti-rheumatic drugs (DMARDs) are the 

cornerstone of treatment in rheumatoid arthritis (RA). Objective: To determine effectiveness of 

probiotics, introduced to standard treatment, in improving Disease Activity Score 28 (DAS-28) in 

patients with mild to moderate rheumatoid arthritis, when given for a period of three months. 

Methods: This randomized controlled trial registered under ClinicalTrials.gov ID:  

NCT06594822, was conducted on diagnosed cases of rheumatoid arthritis presenting to Mayo 
th rdhospital, Lahore from 24  August 2023 till 23  February 2024. Eighty-eight patients were 

recruited employing simple random sampling techniques and were categorized into two groups. 

Group A received standard therapy along with probiotics whereas Group B received standard 

therapy alone. DAS-28 score was assessed at baseline, at 45 and 90 days. Results: Patients in 

Group A showed an effective reduction in DAS-28 of 22.7% compared to 6.8% in group B 

(p=0.035). DAS-28 score in group A and B at baseline was 3.67 ± 0.61 vs 3.63 ± 0.52, p=0.708, after 

45 days was 3.15 ± 0.63 vs 3.49 ± 0.56, p=0.010 and after 90 days was 2.93 ± 0.75 vs 3.27 ± 0.52, 

p=0.015. During treatment at days 45 and 90, group A patients showed a greater decrease from 

baseline i.e., -0.52 ± 0.63 vs -0.14 ± 0.56, p<0.010 and -0.74 ± 0.75 vs 0.36 ± 0.52, p<0.015 than 

group B patients. Group A also had a signi�cant improvement in mean DAS-28 score at days 45 

and 90 (p<0.05). Conclusion: Daily supplementation of probiotics with standard treatment is 

effective for the alleviation of symptoms and disease severity in patients having mild to 

moderate rheumatoid arthritis.
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corticosteroids mainly glucocorticoids like prednisone, 
conventional disease modifying anti-rheumatic drugs 
( D M A R D s )  l i k e  m e t h o t r e x a t e ,  l e � u n o m i d e , 
hydroxychloroquine, sulfasalazine, to more advanced 
biologic agents like in�iximab, anakinra, abatacept, 
adalimumab to name a few and newer targeted synthetic 
DMARDs like baricitinib, tofacitinib etc. All these drugs 
mainly work my reducing in�ammation and pain thereby 
leading to a reduction in tissue degradation and cellular 
damage and slowing the advancement of the disease [8]. 
The pathogenesis of RA involves cellular activation leading 
to autoimmunity in joints and other organs manifesting as 
synovial in�ammation and joint injury with �broblast-like 
synoviocytes (FLS) playing a key role in the in�ammatory 
process [9-11]. People with RA have intestinal in�ammation 
leading to changes in the gastrointestinal homeostasis and 
enhanced gut permeability causing leakage of harmful 
bacteria from the gut to the rest of the body [12]. Cytokines 
are released due to proin�ammatory responses generated 
by the increased number of bacterial lipopolysaccharides 
present in the bloodstream as well as their build-up in the 
synovial joints [13]. A normal gut bacteria Prevotella spp. 
which is an anaerobic, non-spore forming bacteria, also 
constitutes an etiological factor for RA. By activating Toll-
Like Receptors-2 (TLR-2) receptors in the intestinal 
e p i t h e l i u m  a n d  s t i m u l a t i n g  t h e  s e c r e t i o n  o f 
proin�ammatory cytokines like Interleukin-1β (IL-1β), IL-6 
and IL-23, it produces in�ammation and initiates RA by 
causing cartilage destruction and bone damage attributed 
to increased TNF-α [14]. Probiotics, the living organisms 
responsible for improving host microbiota and imparting 
health bene�t when taken orally, have the potential to treat 
immune-mediated forms of arthritis by preserving 
equilibrium between bene�cial and pathogenic bacteria in 
the body [15]. Numerous clinical trials have demonstrated 
t h e  a n t i - i n � a m m a t o r y  e f f e c t s  o f  p r o b i o t i c s 
supplementation in alleviating the symptoms of RA [16]. 
Various species of probiotics namely Lactobacillus spp. 
and Bi�dobacterium spp. have been widely investigated. 
Owing to their anti-in�ammatory effects on the intestines, 
probiotics mixture reduces IL-6 and TNF-α levels, nitric 
oxide metabolites and improved total antioxidant capacity 
thereby leading to alleviation of the symptoms of RA [17].  
Lactobacillus casei 01 has been used in several randomized 
clinical trials and has shown to decrease proin�ammatory 
cytokines, reduce global wellness score (gauged by visual 
analogue scale VAS), improve DAS-28 score and tender and 
swollen joint counts [18]. The addition of Lactobacillus and 
Bi�dobacterium to diet produces anti-in�ammatory short-
chain fatty acids (SCFAs) which are bene�cial to the gut 
[19]. 
This study aims to utilize Bacillus clausii in addition to 
DMARDs in patients having mild to moderate RA. The 

M E T H O D S

This randomized controlled trial recruited patients 
presenting to the Rheumatology out-patients department 
of the Department of Medicine, King Edward Medical 

thUniversity, Mayo hospital, Lahore from 24  August 2023 till 
rd23  February 2024. The study was registered with 

ClinicalTrials.gov Identi�er as NCT06594822, and approval 
was taken from Institutional Review Board (IRB) of King 
Edward Medical University vide No. 169/RC/KEMU. A 
sample size of 88 (44 in each group) was calculated by 
taking con�dence level of 95%, absolute precision as 10% 
and expected percentage of e�cacy in probiotic group as 
20.11% and in standard therapy as 7.22% [20]. A total of 88 
patients of both genders, between  the age range of 18 to 70 
years and having an established diagnosis of rheumatoid 
arthritis (proven on history, X-rays and biologic markers like 
RF and Anti-CCP antibodies, ESR) and having mild to 
moderate disease activity (DAS-28 score between 2.6 to 
<5.1) were selected via simple random sampling. Patients  
treated previously for RA with probiotics and those with a 
history of allergy to probiotics, patients with mixed 
connective tissue disorder and overlap syndrome as per 
history and labs, those with a history of gastrectomy, renal 
failure and liver cirrhosis, patients with recent or current 
use of antibiotics, pregnant patients and lactating mothers 
were excluded from the study. After approval, all patients 
conforming to the selection criteria were registered for the 
study. Informed written and verbal consent was obtained 
from all the participants. Patient's demographic data were 
obtained and recorded in a predesigned proforma. Patients 
were divided into two groups by computer generated 
method. Group A comprised 44 patients who received 
standard therapy (analgesics mainly diclofenac sodium 
50mg thrice a day, glucocorticoids i.e., prednisone 10mg 
daily, DMARD mainly methotrexate 10mg weekly but 
sulfasalazine 1g twice a day in child- bearing age female) 
along with probiotic (Bacillus clausii in ampoule form 
containing 2 billion per 5ml once daily), whereas Group B 
also comprising 44 patients received standard therapy 
alone. Lab investigations like complete blood counts (CBC), 
Erythrocyte Sedimentation Rate (ESR), liver function tests 
(LFTs) and renal function tests (RFTs) were done at baseline 
and on follow up visits at 45 and 90 days. Disease activity 
score (DAS-28) consisting of 28 tender joint count (range 0-
28), 28 swollen joint count (range 0-28), ESR and patient 
global assessment based on a visual analog scale (range 0-
100) was assessed at baseline then on each subsequent 
visit to monitor response to treatment. Effectiveness was 

objective was to document symptom improvement in 
terms of reduction in DAS-28 score of ≥0.6 from baseline by 
recording symptoms on basis of European League Against 
Rheumatism (EULAR) response rates.
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Effectiveness monitored in terms of a reduction in DAS-28 

score of ≥0.6 was noted in 10 (22.7%) patients in Group A 

while it was observed in only 3 (6.8%) patients in Group B. 

This is given in a tabulated form in Table 3. A graphical 

representation of treatment response in both the groups is 

given in Figure 1.

Table 3: Effectiveness of Treatment in Study Groups

de�ned in terms of reduction of DAS-28 score of ≥0.6 from 
the baseline based on European League against 
Rheumatism (EULAR) response rates as given in Table 1.

Out of a total of 88 enrolled patients, 44 were assigned to 

each group. The mean age of patients in group A was 56.64 

± 6.80 years and in group B, 58.07 ± 7.40 years with a p-value 

of 0.348. A female preponderance was observed in both the 

study groups. In group A, male comprised 15(34.1%) of the 

patients whereas 29(65.9%) of the patients were female 

and in group B, male patients constituted 13(29.5%) and 

female 31(70.5%) with a p-value of 0.647. The male to 

female ratio in group A was 1:1.93 and in group B it was 

1:2.39. The mean DAS-28 score in group A and B at baseline 

was 3.67 ± 0.61 and 3.63 ± 0.52 with a p-value of 0.708. 

During follow-up at 45 days, it was reported to be 3.15 ± 0.63 

and 3.49 ± 0.56 in Group A and B respectively with a p-value 

of 0.010 and at the end of treatment at 90 days, mean DAS-

28 scores were 2.93 ± 0.75 in Group A and 3.27 ± 0.52 in 

Group B with a p-value of 0.015. The p-values calculated 

during follow-up and end of treatment were both found to 

be statistically signi�cant indicating effective treatment 

response in the probiotic group, i.e., Group A as depicted in 

Table 2. 

R E S U L T S

Table 1: : Improvement in DAS-28 Score among study participants

Figure 1: Comparison of DAS-28 Scores in Response to Treatment

≤3.2 Good Response

>3.2 and ≤5.1 Moderate Response

Present 
DAS-28 Score

Improvement in DAS-28 Score

Good Response

Moderate Response

No Response

No Response

>1.2 >0.6 and ≤1.2 ≤0.6

Pancytopenia, derangement in LFTs and RFTs twice from 

the baseline because of treatment resulted in exclusion 

from the study. Data were interpreted using computer 

software Statistical Package for Social Sciences (SPSS) 

version 26.0. Mean ± SD were used for the calculation of 

quantitative variables including age and DAS-28 score. 

Qualitative variables including gender were expressed in 

the form of frequency and percentages. Chi- square test 

was employed to compare response between the two 

groups. p-value≤0.05 was considered statistically 

signi�cant.

Table 3: Results of DAS-28 Score in Study Groups

At Baseline

DAS-28 
scores

Group N Mean ± SD

Group A

Group B

44

44

3.67 ± 0.61

3.63 ± 0.52

Mean Difference p-value

0.708
-

-

After 45 
Days

Group A

Group B

44

44

3.15 ± 0.63

3.49 ± 0.56
0.010

-0.52

-0.14

After 90 
Days

Group A

Group B

44

44

2.93 ± 0.75

3.27 ± 0.52
0.015

-0.74

-0.36

Group A: Standard treatment plus probiotic; Group B: Standard 
treatment alone

Yes

Effectiveness

10

No

22.7%

Total

Groups

Group A (Standard 
Therapy Plus

 Probiotic)

Group B 
(Standard
 Therapy)

Total p-value

3

6.8%

13

14.8%

0.035
34

77.3%

41

93.2%

75

85.2%

44

100.0%

44

100.0%

75

100.0%

3.90

3.70

3.50

3.30

3.10

3.67

 

3.63
 3.49

 

3.27
3.15

 
2.93

D I S C U S S I O N

Rheumatoid arthritis, a disease that not only affects the 
joints leading to bone and cartilage destruction, it also 
markedly reduces the overall functional capacity. A higher 
mortality rate in RA patients is attributed to an increased 
likelihood of other co-morbidities l ike diabetes, 
hypertension, lung, kidney diseases, psychological 
problems and cancer [6].  Keeping the complex 
pathogenesis in mind involving the genetic, immunologic 
and environmental factors, research has continuously 
been searching for novel therapeutic options [7]. Although 
the early initiation of DMARDs as soon as the diagnosis of 
RA is established has proven bene�cial, but the variable 
progressive nature of the disease warrants a more 
aggressive treatment approach that not only controls the 
symptoms but also decelerates the advancement of the 
disease. Biologic agents like TNF inhibitors, IL-6 inhibitors, 
Janus kinase inhibitors, all speci�cally target the 
molecules implicated in the in�ammatory cascade. These 
agents have demonstrated signi�cant effectiveness but at 
the expense of being very costly and having numerous side 
e f fe c t s  t h a t  d e m a n d  c a r e f u l  o b s e r v a t i o n  a n d 
hematological tests. This high cost and adverse effect 
pro�le has intrigued the researchers to utilize a more 
comprehensive and holistic approach and devise 
supplementary therapies that are both cost-effective and 
have a better safety pro�le. As RA causes signi�cant 
alterations in the gut microbiota, the use of probiotics as 
complementary therapy emerged. Literature search 
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C O N C L U S I O N S

It was concluded that the addition of probiotics to standard 
therapy in the treatment of mild to moderate RA patients is 
effective in terms of improving DAS-28 score, reducing 
pain, swelling and tenderness of joints. Therefore, it leads 
to improved quality of life and functional status.

revealed various studies mainly conducted on laboratory 
rats and demonstrated the bene�cial role of probiotics in 
rheumatoid arthritis. Rudbane et al., conducted a 
systematic review and meta-analysis and demonstrated 
the role of L. caseii when given as an adjuvant to standard 
therapy in patients of active RA and showed a considerable 
improvement in CRP levels in these patients [20]. No effect 
on improvement in DAS-28 score was reported in this 
meta-analysis. A study conducted in Brazil on 42 patients 
used a combination of probiotics namely Lactobacillus 
casei, Lactobacillus acidophilus, Lactococcus lactis, 
Bi�dobacterium lactis and Bi�dobacterium bi�dum for a 
period of 60 days. They concluded that probiotic 
combination led to a signi�cant reduction in white cell 
count, TNF-α, IL-6 and NO metabolites and an increase in 
antioxidant parameters [21]. Alipour et al showed a 
signi�cant improvement in DAS-28 score as well as EULAR 
response rates in patients who received probiotics [22]. A 
study undertaken by Zamani et al. administered 3 different 
strains of probiotics namely Lactobacillus acidophilus, 
Lactobacillus caseii and Bi�dobacterium bi�dum to a group 
of 30 RA patients and compared it with a placebo.  After 8 
weeks of inter vention, he obser ved a signi�cant 
improvement in DAS-28 score (-0.3 ± 0.4 vs -0.1 ± 0.4, 
p=0.01) and high sensitivity C- reactive protein (hsCRP) 
concentrations (-6.66 ± 2.56 vs. +3.07 ± 5.53mg/L, p<0.001) 
[23]. The results of this study were congruent with current 
results as 22.7% of patients taking a probiotic with 
standard therapy showed an improvement in DAS-28 score 
compared to only 6.8% of the patients taking standard 
therapy alone. The effectiveness of probiotics in treating 
RA was also shown by Yuan et al [9]. According to their 
research, probiotics improve DAS-28 score in RA patients 
but have limited impact on IL-6, IL-10, and ESR. All these 
studies, systematic reviews and meta-analyses have not 
yet provided su�cient data that can help the healthcare 
policy makers to formulate recommendations for regular 
use of probiotics in RA patients. Selection of the probiotic, 
using the optimal dose and appropriate treatment duration 
are all crucial and case-speci�c and demand extensive 
workup when considering their role in the management of 
RA. To gauge and assess treatment response, we also 
recommend easy availability and routine monitoring of 
immunologic markers like cytokines. Although probiotics 
cannot replace the standard treatment for RA but if proved 
effective on a large scale, they can be recommended as an 
adjunct to standard therapy in treating RA patients. There 
were certain limitations of current study like small sample 
size, use of only one type of probiotic, shorter duration of 
therapy and no use of assays for cytokine measurements.
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Original Article

Dengue Virus is an enveloped RNA, a single-stranded virus 
that belongs to the �avivirus group. There are four different 
serotypes. Dengue Virus is responsible for causing Dengue 
Fever, a vector-borne disease spread by mosquitoes [1]. 
High-grade fever, retro-orbital discomfort, headache, joint 
p a i n ,  v o m i t i n g ,  a b d o m i n a l  p a i n ,  a n d  b l e e d i n g 
manifestations are the hallmarks of dengue fever. Dengue 
infection can occasionally result in harmful symptoms like 
dengue shock syndrome and dengue hemorrhagic fever [2, 
3]. Recent studies show Pakistan has an endemic Dengue 
Virus infection, most prevalent during the monsoon 
season. During 2022, around 78,554 con�rmed cases of 
dengue fever were reported in Pakistan. Three large 
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outbreaks of Dengue Fever in Pakistan in 2006, 2010, and 
2011 affected almost 40,000 people [4]. Thrombocytopenia 
and leucopenia are signi�cant laboratory markers of 
Dengue Fever. Several mechanisms, including bone 
marrow suppression, antibody-mediated destruction, and 
peripheral platelet consumption, have been suggested as 
potential causes of thrombocytopenia [5]. Platelet counts 
show a sharp decline during the early days of Dengue 
infection leading to mucosal bleeding and may need 
transfusion of platelets or RCC (red cell concentrate) 
occasionally. Hemorrhagic manifestations are one of the 
most common serious complications which are associated 
with high morbidity and mortality in Dengue Hemorrhagic 
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Dengue fever is a signi�cant health challenge in tropical and subtropical countries. Because it 

increases the likelihood of thrombocytopenia with hemorrhagic symptoms, treating 

thrombocytopenia is a serious clinical concern. According to some studies, certain vitamin 

status may impact platelet de�ciency and hence the clinical outcome of the disease. 

Objectives: To determine the association between the severity of thrombocytopenia, bleeding 

manifestations, and the severity of Dengue fever with Vitamin B12 de�ciency. Methods: It was a 

prospective cohort study carried out over 4 months. A total of 139 patients were included in the 

study. Serial blood counts and Vitamin B12 were checked. Patients were observed for any 

bleeding manifestations and need for transfusion of Blood components. Results: Among 139 

patients, 46% exhibited moderate thrombocytopenia, 30.9% showed severe thrombocytopenia 

and 5.8 % had a very severe drop in platelet count. A large proportion (82.7%) had normal B12 

levels and cross-tabulation between serum B12 levels and severity of thrombocytopenia was not 

signi�cant (p-value=0.34). Conclusion: It was concluded that the severity of thrombocytopenia 

was not associated with underlying Vitamin B12 de�ciency.
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Fever and Dengue Shock Syndrome [6, 7]. Interestingly the 
degree of thrombocytopenia in Dengue Fever is correlated 
with Vitamin B12 de�ciency. Several studies have 
demonstrated a link between marked thrombocytopenia 
with bleeding symptoms and a prolonged hospital stay with 
Vitamin B12 de�ciency [8]. Vitamin B12 is essential for DNA 
synthesis and cellular proliferation, particularly in 
hematopoietic cells of the bone marrow. Animal-based 
meals can provide Vitamin B12, which is primarily stored in 
the liver of humans [9]. Before signs of Vitamin B12 
insu�ciency appear, liver reserves are adequate for three 
to �ve years. Dietary insu�ciency, chronic gastritis, 
particularly Helicobacter-associated gastritis, terminal 
ileum surgery, intrinsic factor de�ciency, pancreatitis, and 
�sh tapeworm infestation are a few of the reasons for 
Vitamin B12 de�ciency [10, 11]. In processes necessary for 
pyrimidine and purine biosynthesis, including the 
production of DNA nucleotides, folate and cobalamin are 
both necessary to maintain one-carbon metabolism. 
Therefore, a de�ciency in vitamin B12 leads to a disruption 
in DNA synthesis, which is followed by less signi�cant 
alterations in RNA and protein synthesis, which �nally 
results in disturbed cell division and unbalanced cellular 
proliferation. [12]. Nutritional de�ciency of Vitamin B12 is 
prevalent in the subcontinent and is predominantly caused 
by poor nutrition or malabsorption [11]. A recent study 
revealed that a lack of vitamin B12 is the third most 
common cause of pancytopenia in children in Pakistan [13]. 
The clinical manifestations of Vitamin B12 de�ciency are 
varied including hematological, gastrointestinal, and 
neurological. Severe Vitamin B12 de�ciency can lead to 
pancytopenia due to bone marrow suppression [10]. 
Vitamin B12 de�ciency reduces platelet production by 
about 10% in individuals, mostly due to impaired 
thrombopoiesis and aberrant platelet function [14]. 
Several studies have suggested that Vitamin B12 
de�ciency may have a role in the development of severe 
thrombocytopenia in people who have Dengue Fever, 
particularly in the subcontinent [15]. Thrombocytopenia 
results in mucosal membrane bleeding is the main concern 
with dengue fever. With Dengue Fever looming around the 
corner, there are many herbal treatments available to treat 
thrombocytopenia, which may lead to irrational drug and 
platelet product use due to a fear of bleeding. In Pakistan, a 
third-world nation, health facil it ies are few and 
inaccessible. Products made from platelets are expensive 
and not widely accessible for many people. 
T h i s  s t u d y  a i m s  t o  d e t e r m i n e  w h e t h e r  s e v e r e 
thrombocytopenia in dengue fever patients is caused by 
concomitant Vitamin B12 insu�ciency. If a link exists 
between Serum Vitamin B12 levels and the degree of 
thrombocytopenia, treating Vitamin B12 de�ciency will 
prevent marked thrombocytopenia and the subsequent 

M E T H O D S

This prospective cohort study was carried out in 
Department of Medicine Units 1 and 2 of Pakistan Air Force 
(PAF) Hospital Islamabad from July 2023 to October 2023 
over 4 months. Necessary ethical approval was taken 
before the start of the study with reference number 230601. 
The study included all individuals with dengue fever who 
were older than 13 and who visited the PAF hospital's 
outpatient department or emergency room. Dengue fever 
was con�rmed by non-structural protein 1 (NS1) Antigen 
and Immunoglobulin M (IgM) serology. Patients with strong 
clinical suspicion were included in the study in some cases. 
All individuals with underlying liver disease, malignancy, 
sepsis, hematological disorders, and those who were using 
any drugs that could lead to thrombocytopenia were 
excluded from the study. Following informed consent, 
demographic data were acquired. All con�rmed cases of 
Dengue Fever ful�lling the admission criterion were 
admitted and their serum vitamin B12 was checked. Serial 
blood counts were performed and a baseline complete 
blood count (CBC) was obtained. The minimum platelet 
count, length of hospital stay, any bleeding manifestations 
r e q u i r i n g  b l o o d  p r o d u c t s  t r a n s f u s i o n,  a n d  a n y 
complications from Dengue Hemorrhagic Fever and 
Dengue Shock Syndrome were evaluated for the patient. 
For Outpatient Department (OPD) cases, Vitamin B12 was 
checked at presentation. CBC was done initially and 
patients were called for follow-up with serial CBC. Patients 
were divided into four groups according to the severity of 
thrombocytopenia where mild was de�ned as a platelet 

9count of more than 1 lacx10 /L, moderate was a platelet 
9count of 50,000 to 1 lacx10 , severe 20,000-50,000 and very 

severe with platelet count less than 20,000x109/L. The 
WHO sample size calculator calculated the sample size; 
keeping the percentage positivity of the study outcome at 
52%, a con�dence interval of 90%, and 7.1% precision, a 
Sample size of 139 participants was considered adequate 
[16]. Participants were included using non-probability 
convenient sampling. Data were entered and analyzed 
using SPSS version 23.0. While mean and standard 
deviation were used to summarize continuous variables, 
frequencies, and percentages were used to characterize 
categorical variables. Cross-tabulation was done between 
vitamin B12 levels and several patient groups based on the 
decrease in platelets. A p-value of less than 0.05 was 
deemed noteworthy.

requirement for platelet transfusions.
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A total number of 139 patients were included, with a mean 

age of 36.6 + 1.4 years. Among them, 68.3% were male, 

while 31. 7% were female. Out of 139, the majority 76.3% of 
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Table 1: Demographic Characteristics of study participants

Table 2:Course of Dengue Fever 
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the patients had no co-morbid. Dengue was con�rmed by 

NS1 antigen in 89%. Only 15.8% of patients had a history of 

prior dengue infection. The majority of patients, (82.7%) 

had normal Serum B12 levels. The demographics of 

participants are shown in Table 1.

Age

Demographics

36.6 + 1.4 Years

Mean+ SD/ n=139 (%)

Up To 35 Years 83 (59.7)

Gender

Male 95 (68.3)

Female 44 (31.7)

Comorbidities

None 106 (76.3)

Diabetes 17 (12.2)

Hypertension 6 (4.3)

COPD 3 (2.2)

Others 7 (5)

Diagnostic Test

NS1 Antigen 125 (89.9)

IGM Serology 9 (6.5)

Clinical Diagnosis 5 (3.6)

History of Previous Dengue Fever

Yes 22 (15.8)

No 117 (84.2)

Serum Vitamin B12 Levels

Normal 115 (82.7)

De�cient 24 (17.3)

COPD: Chronic Obstructive Pulmonary Disease

The mean duration of hospital stay was 4.24 + 1.75 days. 

Among 139 patients with dengue fever, 16.5% exhibited mild 

(>100,000x109 /L) thrombocytopenia. Moderate (50,000-

100,000x109/L)   thrombocytopenia had been observed in 

46.8% of patients. However, 30.9% experienced severe 

(20,000-50,000x109/L) and only 5.8% expressed very 

severe (<20,000x109/L) thrombocytopenia. Out of 139, 

12.2% suffered from Dengue hemorrhagic fever, and only 

23 (16.6%) exhibited bleeding manifestations, amongst 

them 10.1% showed petechial hemorrhages and 2.9% had a 

Gastrointestinal (GI) bleed. However, only 5 (3.6%) required 

transfusion of blood product (RCC/Platelet). Only one 

patient died due to arrhythmia secondary to viral 

myocarditis. The characteristics of Dengue fever are 

shown in Table 2. 

Characteristics Mean+ SD/ n=139 (%)

Length of Hospital Stay 4.24 + 1.75

1-3 Days 70 (50.4)

4-7 Days 56 (40.3)

More Than 7 Days 13 (9.4)

Thrombocytopenia

Mild 23 (16.5)

Moderate 65 (46.8)

Severe 43 (30.9)

Very Severe 8 (5.8)

Dengue Hemorrhagic Fever

Yes 17 (12.2)

No 122 (87.8)

Bleeding Manifestation

None 116 (83.4)

Petechial Hemorrhages 14 (10.1)

Nasal/ Gum Bleed 3 (2.2)

GI Bleed (Melena) 4 (2.9)

Hematuria 2 (1.4)

Transfusion (Platelet/RCC)

Yes 5 (3.6)

No 134 (96.4)

Outcome Of Dengue Fever

Recovered 138 (99.3)

Died 1 (0.7)
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Figure: 1 Association of Thrombocytopenia with Serum B12 Level 
in Patients with Dengue Fever

However, the study results show that the severity of 

thrombocytopenia in dengue patients was signi�cantly 

associated with their comorbid, occurrence of dengue 

hemorrhagic fever and need for transfusion with p-value 

<0.00. However, age, gender, previous dengue infection, 

bleeding manifestations, and duration of illness were not 

found to be signi�cantly associated with the severity of 

thrombocytopenia as shown below in Table 3.
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Table 3: Association of Severity of Thrombocytopenia in Patients with Dengue Fever 

Age

Variables n=139 (%) Mild n (%) Moderate n (%) Severe n (%) Very Severe n (%) p-value

Up to 35 Years 17 (12.2)83 (59.7) 39 (28) 23 (16.5) 4 (2.9)
0.272

36 Years or Above 6 (4.3)56 (40.3) 26 (18.7) 20 (14.4) 4 (2.8)

Gender

Male 14 (10.1)95 (68.3) 45 (32.4) 28 (20.1) 8 (5.7)
0.210

Female 9 (6.5)44 (31.7) 20 (14.4) 15 (10.8) 0 (0)

Comorbid

None 21 (15.1)106 (76.3) 48 (34.5) 35 (25.2) 2 (1.4)

<0.00

Diabetes 1 (0.7)17 (12.2) 12 (8.6) 3 (2.2) 1 (0.7)

Hypertension 1 (0.7)6 (4.3) 3 (2.2) 1 (0.7) 1 (0.7)

COPD 0 (0)3 (2.2%) 0 (0) 1 (0.7) 2 (1.4)

Other 0 (0)7 (5) 2 (1.4) 3 (2.2) 2 (1.4)

History of Previous Dengue Fever

Yes 7 (5 )22 (15.8) 7 (5 ) 6 (4.3 ) 2 (1.4)
0.136

No 16 (11.5%)117 (84.2%) 58 (41.7%) 37 (26.6%) 6 (4.3%)

Dengue Hemorrhagic Fever

Yes 2 (1.4)17 (12.2) 4 (2.9) 6 (4.3) 5 (3.6)
<0.00

No 21 (15.1)122 (87.8) 61 (43.9) 37 (26.6) 3 (2.2)

Bleeding Manifestation

None 21 (15.1)116 (83.5) 55 (39.6) 35 (25.2) 5 (3.6)

0.489

Petechial Hemorrhages 1 (0.7)14 (10.1) 5 (3.6) 6 (4.3) 2 (1.4)

Nasal/ Gum Bleed 1 (0.7)3 (2.2) 1 (0.7) 1 (0.7) 0 (0)

GI bleed (Melena) 1 (0.7)4 (2.9) 2 (1.4) 1 (0.7) 0 (0)

Hematuria 0 (0)2 (1.4) 2 (1.4) 0 (0) 0 (0)

Transfusion (Platelet/RCC)

Yes 0 (0)5 (3.6) 0 (0) 2 (1.4) 3 (2.2)
<0.00

No 23 (16.5)134 (96.4) 65 (46.8) 41 (29.5) 5 (3.6)

Serum Vitamin B12 Levels

Normal 17 (12.2)115 (82.7) 53 (38.1) 37 (26.6) 8 (5.8)
0.345

De�cient 6 (4.3)24 (17.3) 12 (8.6) 6 (4.3) 0 (0)

Duration of Illness

1-3 Days 8 (5.8)70 (50.4) 41 (29.5) 17 (12.2) 4 (2.9)

0.0104-7 Days 9 (6.5)56 (40.3) 23 (16.5) 21 (15.1) 3 (2.2)

More Than 7 Days 6 (4.3)13 (9.4) 1 (0.7) 5 (3.6) 1 (0.7)

D I S C U S S I O N

The Discussion section of this study engages deeply with 
the complex interrelationship between thrombocytopenia 
severity in dengue fever patients and their serum vitamin 
B12 levels. Thrombocytopenia, marked by a substantial 
reduction in platelet count, stands as a de�ning feature of 
dengue fever, often contributing to bleeding complications 
that can signi�cantly impact patient prognosis and 
recover y [16]. The role of vitamin B12 in cellular 
prol iferation and DNA synthesis,  par ticularly  in 
h e m a to p o i e s i s ,  e m e rg e s  a s  a  c r u c i a l  fa c to r  i n 
u n d e r s t a n d i n g  t h e  p o t e n t i a l  e x a c e r b a t i o n  o f 
thrombocytopenia severity among dengue patients [17]. 
Emerging evidence suggests that a de�ciency in this 
essential vitamin may exacerbate thrombocytopenia, 
thereby worsening clinical outcomes in dengue fever 

patients [8]. This holds particular signi�cance in regions 
like the Indian subcontinent, where vitamin B12 de�ciency 
is prevalent and may compound the challenges posed by 
dengue fever [15]. The results of current study provide an 
ov e r v i e w  o f  v a r i o u s  d e m o g r a p h i c  a n d  c l i n i c a l 
characteristics among the 139 dengue fever patients. 
These �ndings offer valuable insights into the complexities 
surrounding thrombocytopenia severity, and serum B12 
level and their interplay within the context of dengue fever 
[18]. Notably, a substantial proportion (82.7%) of patients 
exhibited normal serum vitamin B12 levels. Cross 
tabulation between the drop in platelets and underlying 
serum B12 was not signi�cant. These �ndings underscore 
the complex multifactorial nature of thrombocytopenia in 
dengue fever, suggesting that factors beyond nutritional 
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de�ciencies may contribute to its pathogenesis [3]. 
However, this is in contrast to many studies done by Sagar 
et al., [15] and Kansara and Sharma [17] in India previously 
which showed a positive association between the severity 
of platelet drop and underlying B12 de�ciency. Numerous 
Indian studies revealed a favourable correlation between 
thrombocytopenia and B12 de�ciency. However, what 
current research showed was the exact reverse. This could 
be explained by the fact that the majority of Indians are 
likely vegetarians, and vitamin B12 de�ciency is common, 
t h u s  t h e  a ss o c i at i o n  m ay  b e  co i n c i d e n t a l .  T h e 
demographic pro�le of patient cohort reveals a 
predominant representation of younger individuals (59.7%) 
affected by dengue. This distribution underscores the 
susceptibility of younger populations to dengue fever, 
aligning with the known epidemiological patterns of the 
disease [19]. Furthermore, gender distribution shows a 
higher prevalence among males, accounting for 68.3% of 
the patients, consistent with existing l iterature 
documenting a slightly increased risk of dengue fever 
among male [7]. Among the patients, the majority (76.3%) 
presented with no premorbid conditions, while a small 
proportion had pre-existing medical conditions such as 
diabetes mellitus (12.2%), hypertension (4.3%) and chronic 
obstructive pulmonary disease (COPD) (2.2%). 5% of 
patients have other premorbid like Interstitial lung disease 
or hypothyroidism etc. Interestingly the drop in platelets 
was more severe in patients with comorbid conditions and 
that relationship was signi�cant. The diagnosis of dengue 
fever was predominantly con�rmed by NS1 antigen testing 
(89.9%), highlighting the reliability of this diagnostic 
modality in identifying acute dengue infections. 
Additionally, a noteworthy proportion of patients (6.5%) 
were diagnosed based on IgM serology, with a small subset 
(3.6%) diagnosed based on typical clinical symptoms 
supported by the blood CP report characteristic of bi-
cytopenia. This underscores the importance of utilizing 
multiple diagnostic approaches to ensure accurate and 
timely diagnosis, particularly in resource-constrained 
settings where access to laboratory testing may be limited 
[4]. Evaluation of platelet counts revealed varying degrees 
of thrombocytopenia severity among patients, but the 
incidence of severe bleeding manifestations was relatively 
low, with only a small percentage of patients experiencing 
petechial hemorrhage (10.1%) or more severe bleeding 
such as melena or upper gastrointestinal bleeding 2.9% (4 
patients). Out of 139 patients, only 17 (12.2 %) went into DHF 
(dengue hemorrhagic fever). Importantly, no cases of 
intracranial hemorrhage were reported, highlighting the 
overall manageable nature of bleeding complications in 
current patient cohort. In present study, the average 
duration of hospital stay was �ve days, with the majority of 

patients experiencing a favourable clinical course. 
However, one unfortunate fatality occurred due to dengue 
myocarditis with associated arrhythmia, emphasizing the 
i m p o r t a n c e  o f  v i g i l a n t  m o n i t o r i n g  fo r  c a r d i a c 
complications in dengue patients [20]. Greater severity of 
thrombocytopenia was signi�cantly associated with 
longer hospital stays. Similar �ndings are supported by 
various studies done in India [15, 16]. In summary, we 
studied the relationship of underlying B12 and folate 
de�ciency with the severity of thrombocytopenia in 
dengue patients which turned out to be non-signi�cant. 
The �ndings emphasize the necessity for further 
i n v e s t i g a t i o n  i n t o  t h e  m e c h a n i s m s  d r i v i n g 
thrombocytopenia in dengue fever and suggest the 
potential for developing tailored therapeutic interventions 
to improve patient outcomes in this prevalent disease. 

C O N C L U S I O N S

It was concluded that the severity of thrombocytopenia is 
not associated with underlying serum B12 de�ciency and 
the relationship is not signi�cant. 
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Original Article

BPH, also known as benign prostatic hyperplasia, affects 
elderly men and causes lower urinary tract symptoms due 
to increase in smooth muscle and epithelial cells in the 
urinary tract [1, 2]. Men aged 40–50 have a 20% increased 
risk of developing BPH, men aged 50–60 a 50% increased 
risk, and men aged 80+ have a 90% increased risk [3]. Goal 
of therapy is around three features: eradicate the LUTS, 
h i n d e r  d i s e a s e  d e ve l o p m e n t ,  a n d  to  d e c r e a s e 
complications. Surveillance, medication therapy, and 
surgical management are all viable options for treating BPH 
[4]. Moderate to severe LUTS and individuals who have 
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acquired problems owing to BPH are evaluated for surgical 
treatment [5]. In view of long-term �ndings from 
randomized control studies, transurethral monopolar 
resection of the prostate has become the gold standard for 
the surgical care of BPH. The diathermy unit is used 
endoscopically to remove the inner prostate gland [6]. 
Retrograde ejaculation, transurethral resection syndrome, 
peri- and post-operative bleeding, erectile dysfunction and 
urinary incontinence are among complications that might 
arise from this procedure despite its usefulness in 
enhancing urine �ow rate, symptom score, and other 
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Transurethral Resection of the Prostate (TURP) is frequently performed for Benign Prostatic 

Hyperplasia (BPH), and the choice between monopolar and bipolar diathermy in�uences blood 

loss. Minimizing blood loss is crucial for reducing complications and improving recovery, with 

bipolar diathermy generally offering better hemostasis than monopolar diathermy. Objective: 

To compare perioperative blood loss in monopolar versus bipolar transurethral resection for 

benign prostatic hyperplasia. Methods: Quasi experimental study was conducted at the 

Department of Urology and Renal Transplantation, DHQ Hospital Gujranwala, from December 11, 

2018, to June 11, 2019. Patients were assigned to either Group A, which received monopolar 

diathermy, or Group B, which received bipolar diathermy, using convenience sampling 

technique. Each group comprised 40 patients. Hematocrit levels were assessed 24 hours' post-

surgery; hematocrit, the proportion of blood volume occupied by red blood cells, serves as an 

indirect measure of blood loss. Blood loss during surgery was estimated by comparing pre-

operative and post-operative hematocrit readings, and the data were analyzed using SPSS 

version 23. Results: Perioperative blood loss was signi�cantly higher in patients who 

underwent monopolar diathermy compared to those treated with bipolar diathermy 

(monopolar: 325.22 ml vs. bipolar: 240.0 ml, p-value = 0.0001). Similar �ndings were observed 

when stratifying by age and prostate size, indicating that bipolar TURP consistently resulted in 

less perioperative blood loss. Conclusions: A signi�cant reduction in perioperative blood loss 

with bipolar TURP compared to monopolar TURP in BPH patients. Reduction is clinically 

relevant, as it may lead to lower morbidity and improved recovery times.
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metrics [7]. Recently, several minimally invasive 
techniques have been developed such as photosensitive 
vaporization, holmium laser enucleation of the prostate, 
and plasma kinetic bipolar loop resection. These methods 
seek to minimize the dangers linked to TURP and, although 
similar to monopolar techniques, they differ in their rates of 
complications [4]. In the technique called bipolar resection 
of the prostate gland, a speci�c resectoscope loop is 
utilized. This loop comprises both active and return 
electrodes, and the pattern of current �ow that results 
from its use mitigates the potentially damaging effects of 
continuous current �ow [8]. Normal saline is used as the 
irrigation �uid in bipolar TURP, offering potential bene�ts 
such as reducing TUR syndrome and minimizing blood loss. 
In contrast, monopolar TURP has historically been 
associated with severe bleeding, often requiring frequent 
blood transfusions [9]. Numerous studies have shown that 
patients undergoing bipolar TURP experience signi�cantly 
less intraoperative blood loss compared to those receiving 
monopolar TURP, with �ndings indicating blood loss of 
238.5 ml versus 289.6 ml, and 300.0 ml versus 349.0 ml, 
respectively [10, 11]. While the introduction highlights the 
advantages of both techniques, it does not su�ciently 
emphasize the importance of blood loss as a key outcome 
measure. Blood loss is critical in surgical procedures, as it 
directly impacts patient morbidity, recovery time, and 
overall surgical success; excessive bleeding can lead to 
complications such as transfusions, longer hospital stays, 
and heightened postoperative risks [2]. By prioritizing 
blood loss as an outcome, this study seeks to provide 
valuable insights into the safety and effectiveness of each 
technique, which is essential for optimizing surgical 
strategies and enhancing patient care in the treatment of 
BPH [7]. Bipolar TURP has gained global popularity as a 
preferred surgical method for BPH due to its potential for 
reduced perioperative blood loss. However, a critical gap in 
the literature exists, as there is currently no data directly 
comparing blood loss between bipolar and monopolar 
TURP techniques. This research aims to address this gap 
by determining whether there is a signi�cant difference in 
blood loss between the two methods. Establishing this 
difference could position bipolar TURP as a safer option for 
patients at higher risk of bleeding with monopolar 
diathermy.  Group A and Group B were selected based on 
the surgical technique employed: Group A received 
monopolar diathermy, while Group B received bipolar 
diathermy. This distinction allowed for a direct comparison 
of perioperative blood loss between the two techniques, 
which is critical to understanding the safety and e�cacy of 
each method in the treatment of BPH. 
This  study hypothesized that  bipolar  TURP wi l l 
demonstrate signi�cantly lower perioperative blood loss 
compared to monopolar TURP.

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers

M E T H O D S

A quasi-experimental study was conducted at the 
Department of Urology and Renal Transplantation, DHQ 
Hospital Gujranwala, from December 11, 2018, to June 11, 
2019. Following approval from the Institutional Review 
Board (IRB) (Reference no: Admn.105/GMC), written 
informed consent was obtained from all patients. Patient 
con�dentiality was ensured by anonymizing all data and 
securely storing it in password-protected �les. Only 
authorized personnel had access to the data, and the 
consent form outlined the voluntary nature of participation 
and the option to withdraw at any time. A total of 80 male 
patients, age 55-75 years, with diagnosed Benign Prostatic 
Hyperplasia (BPH) were enrolled using a 95% con�dence 
level and 80% statistical power, based on an anticipated 
mean blood loss of 238.5 ± 69.43 ml for bipolar TURP and 
289.6 ± 89.47 ml for monopolar TURP using OpenEpi [5]. 
Group A (monopolar diathermy) and Group B (bipolar 
diathermy) each consisted of 40 patients. Exclusion 
criteria were patients with diabetes mellitus (FBS >240), 
chronic liver disease (ALT & AST >40 IU/L), bleeding 
disorders (PT, INR > 1.5), and uncontrolled hypertension 
( ≥ 1 4 0 / 9 0 ) .  A l l  p at i e n t s  u n d e r we n t  p re o p e rat i ve 
assessment, including demographic data, a full blood 
count, urinalysis, and abdominal and pelvic ultrasound to 
con�rm Benign Prostatic Hyperplasia (BPH) symptoms and 
prostate size (>30 ml). Hematocrit levels were measured 
preoperatively and 24 hours' post-surgery to estimate 
blood loss. The hematocrit-based measurement is an 
indirect blood loss assessment, calculated by comparing 
the pre-and post-operative hematocrit values. The study's 
data collection process was standardized, with all 
researchers using an approved data collection form to 
ensure consistency. SPSS version 23.0 was used for data 
analysis, presenting quantitative data on prostate size, 
blood loss, age, and duration as means and standard 
deviations. Preoperative blood loss comparisons between 
groups were conducted using the T-test, with age, duration 
of BPH, and prostate volume as additional strati�cation 
factors. Statistical signi�cance was de�ned as a p-value of 
less than 0.05. Ethical considerations were upheld 
throughout the study, guided by the four principles of 
ethics: bene�cence (maximizing bene�ts),  non-
male�cence (minimizing harm), autonomy (respecting 
patient choices), and justice (ensuring fair treatment). 
Handling of missing data and potential confounders was 
addressed through statistical techniques, although further 
details on these methodologies could enhance clarity.

201

Mean age of patients in Group-A and Group-B was 62.42 ± 

5.27 and 62.27 ± 4.86 years, respectively. Mean duration of 

BPH was 3.28 ± 1.66 months for Group A and 3.70 ± 1.84 

R E S U L T S
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Table 1: Comparison of Perioperative Blood Loss (ml) in Both 
Groups 
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The comparison of perioperative blood loss (in milliliters) 
between Group A (Monopolar Diathermy) and Group B 
(Bipolar Diathermy) is presented, strati�ed by age in Table 
2. For the 55-60 years' age group, Group A recorded a mean 
blood loss of 317.94 ml with a standard deviation of 60.45, 
while Group B had a mean of 243.12 ml and a standard 
deviation of 36.01, resulting in a p-value of 0.000. In the 61-
65 years' age group, Group A had a mean of 314.14 ml (SD = 
50.02) compared to Group B's mean of 222.44 ml (SD = 
38.45), with a p-value of 0.001. For the 66-70 years' age 
group, Group A recorded a mean blood loss of 337.81 ml (SD 
= 34.64), while Group B had a mean of 247.20 ml (SD = 37.27), 
again showing a signi�cant difference with a p-value of 
0.000. These results indicate that Monopolar Diathermy 
consistently leads to higher perioperative blood loss 
across all age groups compared to Bipolar Diathermy.

D I S C U S S I O N

One of the results of having LUTS or BPO is BPH. Treatment 
options include radical prostatectomy, observation, drug 
treatment, and TURP, a minimally invasive therapy. In the 
�eld of BPO, the most effective surgical treatment is 
considered to be monopolar TURP due to its established 
track record of long-lasting effectiveness. Despite 
signi�cant technological advancements over the past few 
decades, concerns still remain over complications such as 
transurethral resection syndrome, bleeding, and urethral 
strictures, which have decreased in frequency but are still 
considered problematic [12, 13]. Mortality and morbidity 
after TURP have decreased (0.1% and 11.1%, respectively), 
according to a prospective, large-scale, multicenter 
observational study [14]. Recent advancements in bipolar 
technology have signi�cantly improved TURP outcomes. 
Notably, bipolar TURP can be performed in normal saline, 
which addresses a major shortcoming of monopolar TURP. 
This study found a notable increase in perioperative blood 
loss in patients receiving monopolar diathermy compared 
to those treated with bipolar diathermy (monopolar: 325.22 

202

months for Group B. Comparison of perioperative blood 

loss describe in Table 1. Group A showed a mean value of 

325.22 (SD = 49.56), and the scores ranged from a minimum 

of 221 to a maximum of 390. In contrast, Group B had a mean 

value of 240 (SD= 37.36), with scores ranging from 171 to 

307. An independent T-test was used to compare blood loss 

between the groups. Assumptions of normality and 

homogeneity of variance were con�rmed through Shapiro-

Wilk and Levene's tests, respectively. A signi�cant 

difference between the two groups, yielding a t-value of 

8.684 and a p-value of 0.0001.

Group

40
Monopolar 
Diathermy

N 
(Participants)

Mean Blood 
Loss Mean ± SD

Minimum
 (mL)

Maximum
 (mL)

325.22 ± 49.56 171 307

40
Bipolar 

Diathermy 240.0 ± 37.36 221 390

Group-A: Monopolar Diathermy; Group-B; Bipolar Diathermy; N= 
Number of participant's Independent sample t-test= 8.684; p-
value= 0.0001

Table 2: Comparison of Perioperative Blood Loss (mL) in both 
Groups Strati�ed for Age

Age Group
 (Years)

317.94 ± 60.4555-60

Group A 
Mean ± SD (mL)

Group B 
Mean ± SD (mL)

p-
Value

243.12 ± 36.01 0.000

314.14 ± 50.0261-65 222.44 ± 38.45 0.001

337.81 ± 34.6466-70 247.20 ± 37.27 0.000

In the analysis of perioperative blood loss based on the 
duration of Benign Prostatic Hyperplasia (BPH), the results 
in table 3 revealed that for patients with BPH duration of 1-3 
months, Group A (Monopolar Diathermy) had a mean blood 
loss of 325.10 ml (SD = 54.14), while Group B (Bipolar 
Diathermy) had a mean of 238.00 ml (SD = 36.44), with a 
signi�cant p-value of 0.000. For patients with BPH duration 
of 4-6 months, Group A recorded a mean of 325.37 ml (SD = 
45.45), compared to Group B's mean of 241.81 ml (SD = 

38.99), also showed a signi�cant difference with a p-value 
of 0.000. These �ndings indicated that monopolar 
diathermy results in signi�cantly higher perioperative 
blood loss across both durations of BPH.
Table 3: Comparison of Perioperative Blood Loss (mL) in both 
Groups Strati�ed for duration of BPH

BPH Duration 
(Months)

325.10 ± 54.141-3

Group A 
Mean ± SD (mL)

Group B 
Mean ± SD (mL)

p-
Value

238.00 ± 36.44 0.000

325.37 ± 45.4546 241.81 ± 38.99 0.000

The comparison of perioperative blood loss by prostate 
size further supported these �ndings in table 4. For 
patients with prostate sizes of 33-36 mm, Group A had a 
mean blood loss of 311.66 ml (SD = 51.13), while Group B had a 
mean of 240.06 ml (SD = 39.02), yielding a signi�cant p-
value of 0.000. In the 37-40 mm size category, Group A 
recorded a mean of 343.77 ml (SD = 35.77) compared to 
Group B's mean of 241.09 ml (SD = 41.82), with a p-value of 
0.000. For prostate sizes of 41-45 mm, Group A showed a 
mean of 325.00 ml (SD = 53.48) against Group B's mean of 
239.00 ml (SD = 34.26), again demonstrating signi�cance 
with a p-value of 0.000. Overall, these results indicated that 
monopolar diathermy consistently leads to greater 
perioperative blood loss across all examined prostate 
sizes.
Table 4: Comparison of Perioperative Blood Loss (mL) in both 
Groups Strati�ed for Prostate Size

Prostate Size 
(mm)

311.66 ± 51.1333-36

Group A 
Mean ± SD (mL)

Group B 
Mean ± SD (mL)

p-
Value

240.06 ± 39.02 0.000

343.77 ± 35.7737-40 241.09 ± 41.82 0.000

325.00 ± 53.4841-45 239.00 ± 34.26 0.000
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In conclusion, this study demonstrated a signi�cant 
reduction in perioperative blood loss with bipolar TURP 
compared to monopolar TURP for patients with Benign 
Prostatic  Hyperplasia  (BPH).  Bipolar  diathermy 
consistently resulted in less blood loss across various 
strati�cations, including age, duration of BPH, and 
prostate size. This �nding suggested that bipolar TURP is a 
superior option, offering better hemostasis and potentially 
leading to lower morbidity, faster recovery, and reduced 
transfusion needs. Future research should explore long-
te r m  o u tc o m e s  a n d  h ow  b i p o l a r  T U R P  i m p a c t s 
complications in diverse patient populations. 
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Placenta accreta is a severe maternal complication where the placenta abnormally attaches to 

the uterine wall, causing signi�cant maternal and neonatal morbidity. Objectives: To compare 

the effectiveness of Doppler ultrasound and magnetic resonance imaging in the early detection 

of placenta accreta and their impact on maternal and fetal outcomes. Methods: Using purposive 

sampling, 150 high-risk pregnant women were screened with Colour Doppler Ultrasonography 

and magnetic resonance imaging. Findings were con�rmed at delivery. Maternal outcomes 

included blood transfusion, emergency hysterectomy, intensive care unit admission, and 

hospital stay. Fetal outcomes included preterm birth, low birth weight, and neonatal intensive 

care unit, admission. Sensitivity, speci�city, positive, and negative predictive values were 

calculated. Mc-Nemar's test compared modalities. Results: Of 150 patients, 74 had placenta 

accreta. Colour-Doppler ultrasonography had a sensitivity of 86.5% and speci�city of 89.1%, 

diagnosing 64 cases. Magnetic resonance imaging showed 79.7% sensitivity and 83.3% 

speci�city, identifying 59 cases. Colour-Doppler ultrasonography was linked to fewer 

emergency hysterectomies (p=0.032) and shorter intensive care unit stays (p=0.045). Preterm 

birth (p=0.028) and low birth weight (p=0.037) were higher in placenta accreta cases diagnosed 

with antepartum, though neonatal intensive care unit, admissions did not differ (p=0.451). 

Magnetic resonance imaging helped in inconclusive Colour-Doppler ultrasonography cases. 

Conclusions: It was concluded that Colour-Doppler ultrasonography is more effective than 

magnetic resonance imaging for early Placenta accreta detection, offering better diagnostic 

accuracy and improved outcomes. The �ndings highlight its value in the clinical management of 

high-risk pregnancies.
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A pregnancy issue known as placenta accreta (PA) arises 

when the chorionic villi intrude into the myometrium. It is 

linked to severe peripartum hemorrhage-related maternal 

morbidity and mortality [1]. The two primary risk factors for 

PA are placenta previa and a history of caesarean birth; the 

prevalence of PA rises exponentially with the number of 

caesarean sections performed [2, 3]. It has been 

demonstrated that if PA is diagnosed before delivery, 

morbidity can be considerably decreased [4, 5]. Using 

magnetic resonance imaging (MRI) or ultrasound as a 

means of systematic screening and diagnosis of PA would 

enable high-risk pregnant women to be referred to tertiary 

hospitals that have specialized multidisciplinary teams 

with experience managing pregnancies affected by PA [6]. 

Additionally, thromboembolism and hospitalisation to the 

critical care unit are risks that are higher for patients with 

PA. It has been estimated that 7% of maternal deaths are 

related to PA [7]. Utilising methods like magnetic 

resonance imaging (MRI) and ultrasound to check the 

foetus can help prevent issues connected to PA by 

facilitating safe delivery and surgical planning [8]. One 

useful tool for diagnosing PA is ultrasound. Pregnancy-

related PA monitoring and prompt identi�cation of 

placental invasion are made possible by the non-invasive 

ultrasound examination, which can be done multiple times. 

The placenta's posterior positioning and the patient's body 



M E T H O D S

composition can both have an impact on the ultrasound 

examiner's performance, which is dependent on their prior 

experience [9, 10]. MRI can be used in place of or in addition 

to ultrasound for the diagnosis and monitoring of PA [11] to 

get around some of the limitations of ultrasound. With MRI, 

permanent digital images can be acquired without the real-

time execution issues that are usually present with 

ultrasound. Still, there are ongoing worries about fetal 

safety, and a contrast medium might be needed. Despite 

these reservations, MRI has become more often utilized in 

prenatal care for patients with PA, especially to assess the 

depth of invasion and disease extent [12]. Although PA has 

been diagnosed in utero using both MRI and ultrasound, the 

precision of these two imaging modalities is yet unknown. 

There are still several unsolved questions concerning the 

use of MRI and ultrasonography in PA patients. As an 

example, reports on their diagnostic accuracy vary [13]. 

The use of MRI or ultrasound in PA has since been the 

subject of reports from several different research groups 

[14]. The woman is more likely to experience potentially 

fatal bleeding and surgical complications, such as damage 

to the ureters and bladder, if placenta accreta is not 

diagnosed during pregnancy [15]. 

This study aims to assess the early diagnosis of PA using 

MRI and ultrasonography and its impact on fetal and 

maternal outcomes. 

This cross-sectional study was carried out over one year, 

from January 2023 to December 2023, and enrolled a total 

of 150 pregnant women considered at high clinical risk for 

placenta accreta. The study was taken place at Social 

Security Teaching Hospital Lahore after getting approval 

from the Institutional Review Board (Reference number: 

16/2022). The sample size was calculated to achieve 

adequate power for comparing the diagnostic sensitivity 

and speci�city of prenatal Doppler ultrasound and MRI. The 

sample size was calculated using the following formula for 

diagnostic test studies: n=Z2a/2×P×(1-P)/d2. Where: Zα/2 

the critical value corresponding to the desired con�dence 

level (1.96 for 95% con�dence), P is the expected 

prevalence or sensitivity of the diagnostic test (assumed to 

be 90% for Doppler ultrasound and MRI based on previous 

studies) [16], d is the desired precision or margin of error 

(set at 5%). The calculation yielded a minimum sample size 

of approximately 138 participants. To account for potential 

dropouts and incomplete data, the sample size was 

increased to 150 participants, in line with dropout rates of 

5–8% reported in similar studies [17]. Inclusion criteria 

comprised of pregnant women between 20 and 36 weeks of 

gestation, identi�ed as high-risk for placenta accreta 

based on clinical factors such as prior cesarean sections, 

uterine surgeries, or presence of placenta previa on 

ultrasound. Women with contraindications to MRI or 

pregnancies with severe fetal anomalies were excluded. 

Each participant after taking a written informed consent 

for the inclusion in study, underwent both Doppler 

ultrasound and MRI for prenatal screening. Doppler 

ultrasound was performed using a Philips Enterprise 

Platform for Integrated Quality (EPIQ) 7 system, employing 

grayscale imaging and colour Doppler to assess placental 

anatomy, vascularity, and myometrial thickness. MRI scans 

were performed using a 1.5-T MRI scanner (Philips Ingenia), 

acquiring T2-weighted images in sagittal, coronal, and axial 

planes, with a focus on detecting abnormal placental 

invasion. MRI sequences were interpreted by a radiologist 

with 10 years of experience. Maternal outcomes, including 

b l o o d  t r a n s f u s i o n  r e q u i r e m e n t s ,  e m e r g e n c y 

hysterectomy, intensive care unit (ICU) admission, and 

duration of postpartum stay, were recorded. Fetal 

outcomes such as preterm birth, low birth weight, and 

neonatal intensive care unit (NICU) admission were also 

documented. Placenta accreta, increta, or percreta were 

con�rmed at delivery and/or through histopathological 

examination. SPSS version 25.0 was used for data analysis. 

Sensitivity, speci�city, positive predictive value (PPV) and 

negative predictive value (NPV) were calculated for Doppler 

ultrasound and MRI and compared using the McNemar test. 

Potential confounders, including gestational age, parity, 

and prior uterine surgeries, were controlled through 

multivariate logistic regression. Maternal and fetal 

outcomes were analyzed using independent t-tests for 

continuous variables and chi-square tests for categorical 

variables, ensuring that assumptions for the McNemar test 

were met.
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The diagnostic performance of Doppler ultrasound and MRI 

is summarized. Doppler ultrasound demonstrated a 

sensitivity of 86.5% and speci�city of 89.1%, correctly 

identifying 64 of the 74 con�rmed cases of placenta 

accreta. MRI, in comparison, showed a sensitivity of 79.7% 

and speci�city of 83.3%, accurately diagnosing 59 cases. 

Doppler ultrasound had 10 false-negative and 8 false-

positive cases, whereas MRI had 15 false-negative and 13 

false-positive cases. P-values for the comparison of 

sensitivity (p=0.041) and speci�city (p=0.036), along with 

95% con�dence intervals to enhance interpretability 

(Table 1).



Diagnostic Modality
Sensitivity 

(%)

Doppler Ultrasound

MRI

Speci�city
 (%)

PPV 
(%)

NPV 
(%)

True 
Positives (n)

True 
Negatives (n)

False 
Positives (n)

False 
Negatives (n)

p-
Value

95% CI (Sensitivity, 
Speci�city)

86.5 89.1 88.2 87.5 64 68 8 10 0.041 (80.2–91.7, 83.7–93.2)

83.3 81.9 81.2 59 63 13 15 0.036 (72.3–85.4, 77.0–89.0)79.7

Table 1: Diagnostic Performance Metrics of Doppler Ultrasound and MRI

Maternal outcomes showed signi�cant differences 
between cases diagnosed via Doppler ultrasound and MRI. 
Doppler ultrasound was associated with a lower incidence 
of emergency hysterectomy (12 cases vs. 19 cases in the 
MRI group; p=0.032) and shorter ICU stays (mean of 3.5 days 
vs. 5.1 days; p=0.045). There was no signi�cant difference 
in blood transfusion rates (p=0.283) (Table 2).

�ndings reinforce the importance of optimizing non-
contrast MRI techniques to minimize fetal risks while 
maintaining diagnostic accuracy. The presence of low-
signal-intensity intra-placental bands on MRI, a key marker 
of abnormal placentation, was detected in 78% of true-
positive cases in our study, similar to �ndings from 
previous research [19, 20]. These bands likely represent 
areas of placental hemorrhage and infarction, as 
suggested by histologic examination [21, 22]. Quantifying 
the association between these MRI �ndings and 
histological outcomes could help re�ne diagnostic criteria 
in future studies. Despite the overall effectiveness of 
Doppler ultrasound, our study identi�ed 10 false-negative 
cases and 8 false-positive cases with ultrasound, 
compared to 15 false-negative and 13 false-positive cases 
with MRI. The false-negative cases in both modalities were 
often attributed to posterior placentas or placentas 
interpreted as mature but later found to have abnormal 
placentation upon histologic examination. This highlights 
the need for tailored protocols for posterior placentas, 
potentially incorporating both modalities to improve 
diagnostic accuracy. Future research should focus on 
re�ning imaging protocols for Doppler ultrasound to 
minimize false-negative cases and on developing cost-
effective strategies for integrating MRI in high-risk or 
complex cases. Studies examining the economic burden of 
PA diagnosis and management could guide resource 
allocation, especially in low- and middle-income countries. 
This approach allows for a more reliable comparison of 
diagnostic accuracy between the two modalities. However, 
our study has some limitations, which include a small 
sample size and potential bias due to the retrospective 
analysis. The sample was restricted to the patients who 
undertook both MRI and ultrasound, which may not fully 
re�ect the broader population of high-risk pregnancies. 
Additionally, the prior knowledge of imaging results might 
have in�uenced subsequent interpretations. Further 
prospective, multicenter studies with relatively large 
sample sizes and people from different regions are 
suggested to validate our �ndings. Integrating subgroup 
analyses based on placental location, gestational age, and 
other confounding factors could provide deeper insights 
into diagnostic performance.
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p-
Value

Emergency Hysterectomy

Average ICU Stay (Days)

Blood Transfusion (≥2 units)

Outcome
Doppler Ultrasound 

(n=64)
MRI 

(n=59)

12 19

5.1 ± 1.6

26

0.032

0.045

0.283

3.5 ± 1.2

24

Preterm births were more frequent in cases diagnosed 
with antepartum (p=0.028), with 38 cases in the Doppler 
ultrasound group and 42 in the MRI group. Similarly, low 
birth weight infants (<2,500 grams) were more common in 
the Doppler ultrasound group (p=0.037). NICU admission 
rates did not signi�cantly differ between the two groups 
(p=0.451) (Table 3).

Table 3: Fetal Outcomes Based on Diagnostic Modality

p-
Value

Preterm Birth (<37 Weeks) 38 42 0.028

36 33 0.037

29 27 0.451

Low Birth Weight (<2,500 g)

NICU Admission

Fetal Outcome
Doppler Ultrasound 

(n=64)
MRI 

(n=59)

In this study, we compared the diagnostic e�cacy of 
Doppler ultrasound and MRI for the early detection of PA 
and its impact on maternal and fetal outcomes. Our 
�ndings highlight the superior sensitivity and speci�city of 
Doppler ultrasound, underscoring its role as the primary 
diagnostic tool for PA. Beyond numerical comparisons, 
Doppler ultrasound offers advantages in terms of 
accessibility, cost-effectiveness, and ease of use in routine 
clinical settings, particularly in resource-limited 
environments. It  also showed reduced maternal 
complications such as emergency hysterectomy and ICU 
stays. These results align with prior research that 
highlights the risk factors associated with diagnosing PA 
using imaging modalities and the importance of early 
detection to improve clinical outcomes [18]. The values of 
sensitivity and speci�city found in our study for both 
modalities are slightly lower than those reported in earlier 
research. However, due to the risks associated with 
gadolinium in pregnancy, particularly nephrogenic 
systemic �brosis, its use remains controversial. Our 

D I S C U S S I O N

C O N C L U S I O N S

It was concluded that Doppler ultrasound is a better 
modality for early detection of PA as compared with MRI, 
h av i n g  m o re  s e n s i t i v i t y  a n d  s p e c i � c i t y.  I t  a l s o 
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Original Article

Third molars typically emerge between 17 and 21 years of 
age [1, 2]. When they're obstructed by adjacent structures, 
they become impacted. Around 73% of European young 
adults are affected and this is a common developmental 
issue [3]. Impacted third molars often result from 
inadequate space in the mandible. Surgery to remove them 
can lead to various complications, including nerve damage, 
dry sockets, pain, swelling, and infection [4]. After 
extraction, the alveolar socket undergoes natural 
resorption and remodeling, reducing its size. Techniques 
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like socket preservation and guided tissue regeneration 
aim to mitigate this process, using resorbable membranes 
to prevent unwanted tissue growth [5, 6]. Membranes, 
leveraging their mechanical and physiological properties, 
facilitate optimal bony healing by preventing soft tissue 
ingress in extraction sockets. Collagen, pivotal in wound 
healing, imbues membranes with guiding, chemotactic, 
and hemostatic properties, while resisting masticatory 
forces [7]. Kilinc et al., found that post-surgical placement 
of resorbable membranes after impacted lower third molar 
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Impacted teeth, particularly mandibular third molars, can cause complications like pain, 

infection, and periodontal issues in adjacent teeth. Surgical management strategies, including 

the use of collagen-resorbable membranes, may  improve healing and minimize postoperative 

complications. Objectives: To evaluate the effectiveness of a collagen-resorbable membrane 

following surgical extraction of impacted mandibular third molars, focusing on pain severity, 

bone status, and periodontal ligament status adjacent to the second molar. Methods: The 

quasi-experimental study utilized a non-probability sampling technique for 6 months. Patients 

were equally divided into three groups: A (primary closure), B (secondary closure), and C 

(collagen membrane-based primary closure). Pain severity, bone status, and periodontal 

ligament status adjacent to the second molar were evaluated clinically and via post-operative 

radiographs postoperatively at the 2nd, 4th, 6th, and 12th weeks. Results: The study involved 

participants with an average age of 28.51 ± 7.53 years and an unequal gender distribution across 

all groups. Initially, Group C experienced higher moderate to severe pain levels. Group A had the 

longest surgery duration at 41.89 ± 14.10 minutes. By the second week of follow-up, pain 

signi�cantly decreased in all groups, with no signi�cant differences between them. By the 

fourth and sixth weeks, pain levels continued to decrease, with only mild pain observed in one 

patient each in Groups B and C. Conclusions:. There is no evidence to suggest that collagen 

resorbable membrane it is more effective than primary or secondary closure techniques



extraction could enhance attachment levels, probing 
depths, and bone �ll of adjacent molars [8]. Guided tissue 
regeneration, a technique developed to address 
i n t r a o s s e o u s  d e fe c t s ,  e m p l oys  b i o c o m p a t i b l e 
membranes—resorbable or non-resorbable—as barriers to 
epithelial migration, promoting periodontal tissue repair 
[9]. This technique is particularly effective in managing 
deep periodontal pockets following surgical extraction of 
impacted third molars [10]. Wound closure methods in third 
molar surgery are debated: primary closure involves 
complete �ap closure, while secondary closure leaves a 
gap for healing. Secondary closure may reduce pain and 
swelling, but primary closure promotes comfort and 
healing [11]. However, recent reviews found no signi�cant 
outcome differences, prompting further research [11]. 
Partially erupted molars pose risks with primary closure 
due to �ap tension. Collagen membranes aid wound healing 
by promoting clot stabilization, hemostasis, and �broblast 
attraction [7]. Yet, research on their use post-impacted 
third molar removal primarily focuses on periodontal health 
and bone regeneration, overlooking postoperative 
morbidity and wound healing evaluation. Studies on 
resorbable collagen membrane use post-extraction have 
shown con�icting results [9]. The application of resorbable 
collagen membrane following surgical extraction of 
impacted mesioangular lower third molars enhances bone 
regeneration, improving attachment levels and bone �ll 
distal to the lower second molar. It reduces the distal 
probing depth and accelerates recovery. 
This study aims to evaluate the effectiveness of collagen 
membrane placement after surgery for partially impacted 
mandibular third molars.

day 3, which was 3.93 (3.72) for primary closure and 6.72 
(2.22) for membrane-based primary closure from a 
previous study[12]. To further increase the power of the 
study, we included 87 available cases. Every patient who 
met the inclusion criteria and gave their written consent 
was recruited. After getting approval from the Liaquat 
University of Medical and Health Sciences Ethical Review 
Committee in Jamshoro, Pakistan (no.LUMHS/REC-819), 
data were collected. Patients were categorized into three 
groups: A (primary closure), B (secondary closure), and C 
(collagen membrane-based primary closure). Data, 
including age, gender, clinical history, and impaction 
diagnosis via clinical examination and orthopantomogram, 
were recorded. Surgery was performed by the principal 
investigator at the Department of Oral and Maxillofacial 
Surger y, Liaquat University Hospital,  using local 
anesthesia (2% xylocaine with 1: 100,000 epinephrine). 
Standard incisions and �ap techniques were employed, 
with tooth sectioning and extraction conducted as needed. 
Wound closure methods varied by group: Group A received 
interrupted sutures (3-0 vicryl), Group B underwent 
secondary closure with �ap repositioning and suturing, and 
Group C received membrane-based primary closure using a 
resorbable col lagen membrane (Lyoplant,  USA). 
Postoperative care included antibiotics, metronidazole, 
nonsteroidal anti-in�ammatory drugs, and mouthwash, 
with suture removal after 7 days. Luckily no loss to follow up 
was there. Patient assessment was done by pain, bone, and 
periodontal ligament (PDL) status distal to the second 
molar were assessed clinically and via post-operative 
radiographs at the 2nd, 4th, 6th, and 12th weeks. Pain was 
measured pre- and post-operatively utilizing the Wong-
Baker FACES Pain Rating Scale (0-10). Periodontal status 
was recorded using a Williams Probe. (1) Using a Michigan 
"O" probe with Williams markings, the probing depth was 
determined. Up until a small amount of resistance is 
encountered, the probe tip is introduced into the gingival 
sulcus parallel to the tooth's long axis. (2) The gingival 
margin to the cement-enamel junction at the second 
molar's distal surface (lingual and labiolingual) was the 
measurement point for gingival recession. (3) Gingival 
recession plus probing depth was used to record 
attachment loss. The bone defect was measured using 
orthopantomograms (OPGs), with a standardized 
radiographic calibration technique. Measurements were 
taken from the crest of the alveolar bone adjacent to the 
second molar to the deepest point of the surgical defect. 
This assessment was performed immediately after surgery 
and at follow-up intervals to monitor bone healing over 
time. To evaluate the bone state (defect size and �ll), 
measurements from pre- and post-periapical radiographs 
were taken using a ruler and documented on a preform to 
show the healing process and bone regeneration. The data 
were analyzed using SPSS version 20.0, a statistical 
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This quasi-experimental study utilized a non-probability 
sampling technique after the approval of the synopsis and 
was conducted at the Department of Oral and Maxillofacial 
Surgery, Liaquat University of Medical and Health 
Sciences, Jamshoro/Hyderabad from January 2020 to 
December 2020. A total of 87 patients were enrolled and 
sample size was calculated via the Epi-tools online 
calculator. Participants were further divided into three 
groups: primary closure (PC) (n=29), secondary closure (SC) 
(n=29), and collagen membrane-based primary closure 
(CMBPC) (n=29). The study included participants of both 
genders aged between 18 and 50 years who required 
surgical extraction of impacted (mesioangular) mandibular 
third molars. Exclusion criteria comprised patients with 
pericoronitis, periapical infections or lesions related to 
impacted third molars, traumatic occlusion or upper third 
molars impingement, smokers, alcoholics, and individuals 
with systemic diseases. The sample size was calculated to 
be 57 (19 per group) using Open Epi with 80% power and a 
95% con�dence interval, based on the mean pain score on 
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Pre-operative pain assessment showed no signi�cant 

differences among groups (p=0.581). In Group A, 4 (13.8%) 

reported "No Hurt," 10 (34.5%) "Hurts a Little Bit," and 10 

(34.5%) "Hurts a Little More."  Group C had more 

participants, 13 (44.8%), in "Hurts a Little More." By the 

second postoperative week, pain reduced signi�cantly 

across groups (p=0.400). "No Hurt" was reported by 19 

(65.5%) in Group A, 16 (57.1%) in Group B, and 12 (42.9%) in 

Group C. By the fourth and sixth weeks, nearly all reported 

"No Hurt," except 1 (3.4%) in Groups B and C (p=0.599). By the 

twelfth week, all participants were pain-free (p=1.000). 

(Table 2). 

A total 87 number of patients were enrolled which were 

divided equally into three groups named A, B and C 

respectively. The mean age of patients in the primary 

closure group was 27.03 ± 4.66 years, in the secondary 

closure group it was 30.03 ± 9.24 years, and in the collagen 

membrane-based primary closure group, it was 28.48 ± 

7.92 years. The overall mean age across all groups was 28.51 

± 7.53 years. However, there was no statistically signi�cant 

difference in the mean age among the patients across the 

study groups (p=0.321) (Table 1).

Table 2: Pre and Post-Operative Pain Assessment

R E S U L T S
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software program. Mean and standard deviation were 
calculated for age and frequency with percentages for 
qualitative variables. A one-way ANOVA test was run to 
compare age, Pocket depth (PD), gingival recession and 
attachment loss among three interventions and the chi-
square/Fisher exact test for pain at various time points. p-
values were regarded as statistically signi�cant if they 
were less than 0.05. 

Secondary Closure 29
30.03 + 9.24

 Years
18 Years 55 Years

Collagen Membrane
-Based Primary Closure 29

28.48 + 7.92 
Years

18 Years 47 Years

0.321

*ANOVA test

Assessments

Pre-Operative
 Pain

Levene's Test for Equality of Variances

Hurts Little Bit

A

Study 
Groups No Hurt Hurts Little More Hurts Even More Hurts Whole Lot Total p-value

B

C

4 (13.8%)

4 (13.8%)

0

10 (34.5%)

8 (27.6%)

7 (24.1%)

10 (34.5%)

9 (31.0%)

13 (44.8%)

4 (13.8%)

6 (20.7%)

7 (24.1%)

1 (3.4%)

2 (6.9%)

2 (6.9%)

29 (100%)

29 (100%)

29 (100%)

0.581

Post-Operative 
ndPain 2  Week

A

B

C

19 (65.5%)

16 (57.1%)

12 (42.9%)

10 (34.5%)

12 (42.9%)

16 (57.1%)

0

1 (3.4%)

1 (3.4%)

0

0

0

–

–

–

29 (100%)

29 (100%)

29 (100%)

0.400

Post-Operative 
th

Pain 4  Week

A

B

C

29 (100%)

28 (96.6%)

28 (96.6%)

0

1 (3.4%)

1 (3.4%)

0

0

0

0

0

0

–

–

–

29 (100%)

29 (100%)

29 (100%)

0.599

Post-Operative 
thPain 6  Week

A

B

C

29 (100%)

28 (96.6%)

28 (96.6%)

0

1 (3.4%)

1 (3.4%)

0

0

0

0

0

0

–

–

–

29 (100%)

29 (100%)

29 (100%)

0.599

Post-Operative 
thPain 12  Week

A

B

C

29 (100%)

29 (100%)

29 (100%)

0

0

0

0

0

0

0

0

0

–

–

–

29 (100%)

29 (100%)

29 (100%)

1.000

Table 1: Descriptive Statistics of the Age of Study Groups (n=87)

Variables

Primary Closure 29

Age (yrs)

n Mean + SD Minimum Maximum

p-
value*

27.03 + 4.66
Years

18 Years 40 Years

Further results show the average probing depth was 5.41 ± 

1.82 in Group A, 5.41 ± 1.82 in Group B, and 6.17 ± 1.33 in Group 

C (p=0.157). The mean gingival recession was 3.79 ± 1.83 in 

Group A, 2.96 ± 1.42 in Group B, and 3.48 ± 1.37 in Group C 

(p=0.132). Average attachment loss was 9.20 ± 3.02 in Group 

A, 8.58 ± 2.21 in Group B, and 9.65 ± 2.31 in Group C (p=0.281). 

However, these �ndings were statistically insigni�cant 

across study groups (Table 3).

Table 3: PDL Status Distal to 2nd Molar According to Study Groups 
(n=87)

Variables
Statistics

p-value
n Mean + SD

Probing 
Depth (PD)

Primary Closure

Secondary Closure

29 05.41 +1.82

0.157Collagen 
Membrane-Based 
Primary Closure

29 05.62 + 1.39

29 6.17 + 1.33
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D I S C U S S I O N

Mandibular third molar (3M) surgery often results in 
postoperative complications such as pain, swelling, 
trismus, and periodontal destruction in adjacent second 
molars [1, 2]. Techniques to categorize tooth impaction 
commonly consider factors like the degree of impaction, 
angulation, and the molar's position relative to the anterior 
boundar y of the mandibular ramus [13]. Factors 
contributing to impaction include crowding, ectopic tooth 
germ location, extra teeth, hereditary susceptibility, and 
soft tissue or bone lesions [14, 15]. Impacted third molars 
are frequently associated with conditions such as 
pericoronitis, incisor crowding, resorption of adjacent 
tooth roots, and temporomandibular joint dysfunction [16]. 
This study observed mean ages for the primary closure 
group was little higher than secondary closure group with 
no signi�cant differences across groups (p=0.321). 
Similarly, gender distribution was comparable across 
groups (p=0.723). Postoperative assessments of probing 
depth, gingival recession, and attachment loss also 
revealed no statistically signi�cant differences). These 
�ndings align partially with Camps-Font et al. [17], who 
reported signi�cant gains in clinical attachment level (CAL) 
and reductions in probing depth, highlighting potential 
d i f fe r e n c e s  i n  s t u d y  m e t h o d o l o g i e s ,  s a m p l e 
characteristics, or follow-up durations. Postoperative pain 
reductions across all groups, with the collagen membrane-
based group showing a slight advantage by the second 
week, though the differences were not statistically 
signi�cant (p=0.400). This �nding is consistent with Kilinc 
et al. [9], who also observed no signi�cant pain differences 
among groups over a 7-week follow-up period. The 
similarity may stem from comparable surgical techniques 
or pain management protocols. However, Jim-Charm Kim 
[21] emphasized that collagen membrane placement after 
third molar extraction effectively reduced early-stage 
postoperative complications and enhanced gingival and 
periodontal repair.The difference could be due to 
variations in membrane properties, surgical skills, or 
postoperative care strategies. These �ndings underscore 
the potential bene�ts of collagen membranes in managing 
postoperative pain and promoting soft tissue healing. 
Surgery duration, was signi�cantly shorter in the collagen 
membrane group compared to primary and secondary 
closure methods (p=0.008). The shorter operative time in 
the collagen membrane group might be attributed to its 
ease of application and reduced surgical manipulation. 
Differences in operator experience and procedural 
protocols could also contribute to this variation. These 
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Gingival
 Recession

 (GR)

Primary Closure

Secondary Closure

29 03.79 + 1.83

0.132Collagen 
Membrane-Based 
Primary Closure

29 02.96 + 1.42

29 03.48 + 1.37

Attachment
 Loss

Primary Closure

Secondary Closure

29 09.20 + 3.02

0.281Collagen 
Membrane-Based 
Primary Closure

29 08.58 + 2.21

29 09.65 + 2.31

Findings show the mean duration of surgery was 41.89 ± 

14.10 minutes in Group A, 36.20 ± 12.07 minutes in Group B, 

and 31.89 ± 9.00 minutes in Group C, with a signi�cantly 

lower duration observed in Group C (p=0.008). Surgery 

duration differed signi�cantly among the groups (p=0.008). 

The longest mean duration was observed in the Primary 

Closure group at 41.89 ± 14.10 minutes (range: 18–75 

minutes), followed by the Secondary Closure group at 36.20 

± 12.07 minutes (range: 21–60 minutes). The shortest mean 

duration was in the Collagen Membrane-Based Primary 

Closure group at 31.89 ± 9.00 minutes (range: 25–50 

minutes). (Table 4).
Table 4: Descriptive Statistics of Surgery Duration According to 
Study Groups (n=87)

Study Groups

Primary Closure 29

Statistics

n Mean + SD Minimum Maximum

p-
value

41.89 + 14.10
 minutes

18 
minutes

75 
minutes

0.008Secondary Closure 29
36.20 + 12.07

 minutes
21 

minutes
60 

minutes

Collagen Membrane
-Based Primary Closure 29

31.89 + 9.00 
minutes

25 
minutes

50 
minutes

Further �ndings clearly show the bone defect was early 

normalized in Group C as compared to Groups A and B, while 

results were statistically insigni�cant, p-values were quite 

insigni�cant (p=>0.05) (Table 5).

Table 5: Descriptive statistics of post-operative bone defect 
after immediate post-operative to 12th week according to study 
groups (n=87)

Post-Operative 
Bone Defect

Immediately After
Surgery

29

Statistics

n Mean + SD

p-
value

9.62 + 4.78mm

0.419

Study Groups

Group A

29 18.48 + 4.97mmGroup B

29 16.89 + 2.80mmGroup C

ndAfter 2  Week

29 16.44 + 5.07mm

0.961

Group A

29 14.58 + 3.60mmGroup B

29 14.74 + 2.78mmGroup C

thAfter 4  Week

29 11.67 + 22.91mm

0.573

Group A

29 9.50 + 3.79mmGroup B

29 5.67 + 2.24mmGroup C

thAfter 6  Week

29 2.32 + 0.45mm

0.296

Group A

29 02.11 + 0.32mmGroup B

29 01.03 + 0.41mmGroup C

thAfter 12  Week

29 1.37 + 0.04mm

0.082

Group A

29 01.39 + 0.09mmGroup B

29 0.44 + 0.33 mmGroup C
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�ndings align with Aimetti et al.[18], who reported 
signi�cant bone gain with membrane placement, and 
Sammartino et al. [19], who demonstrated effective healing 
outcomes with collagen membranes combined with 
p l ate l et- r i c h  p l a s m a .T h e  e � c i e n cy  of  co l l a g e n 
membranes in promoting faster wound healing and 
reducing surgical complexity is evident from these studies. 
Periodontal outcomes, with statistically insigni�cant 
differences in probing depth, gingival recession, and 
attachment loss across groups. Korkmaz et al. [20] 
similarly reported no signi�cant changes in periodontal 
pocket depth around second molars in either primary or 
secondary closure groups at the three-month follow-up. 
The lack of signi�cant �ndings in this study might result 
from shorter follow-up durations or the absence of 
advanced adjunctive techniques. However, Aimetti et al. 
[18] and Sammartino et al. [19] emphasized signi�cant 
bone gain and periodontal improvements with membrane-
based techniques,suggesting that longer follow-up 
durations or different patient populations might yield more 
pronounced differences. Differences in patient oral 
hygiene, surgical protocols, or membrane properties might 
also account for the contrasting results.
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Original Article

Nephrolithiasis, also known as renal stones, is a urological 
disorder characterized by the formation of stones within 
the kidneys due to the crystallization of substances from 
urine [1]. Crystallization can occur within the urinary 
system due to either an abundance of stone-forming 
materials or a lack of chemicals that inhibit stone formation 
[2]. Notably, bilateral renal stones are linked to life-
threatening problems like obstructive uropathy and kidney 
failure, so it's important to think about any kind of 
immediate action [3]. Risk factors for these problems 
include urinary tract obstruction and metabolic disorders. 
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These past few years, the side with symptoms or more 
stones has usually had the treatment of choice, which is 
surgical removal or percutaneous nephrolithotomy (PCNL) 
[4]. Percutaneous nephrolithotomy (PCNL) is a well-known 
way to eliminate big, complicated kidney stones. The main 
goal of medical treatment is to get rid of as many stones as 
possible with as little harm to the patient as possible [5]. It 
is less painful for patients to have a smaller nephrostomy 
tube put in at the end of a percutaneous nephrolithotomy 
[6]. Applying local anesthetics directly to the surgical site 
has been shown to help reduce pain after several surgeries 
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Percutaneous Nephrolithotomy is a standard way to treat large renal calculi because it is slightly 

invasive. One big problem with normal percutaneous nephrolithotomy, though, is that patients 

often have discomfort and pain at the nephrostomy place after the surgery. Objective: To 

evaluate the effectiveness of bupivacaine in�ltration in reducing postoperative pain in patients 

undergoing percutaneous nephrolithotomy. Methods: The quasi-study lasted for six months at 

Liaquat National Hospital in Karachi. A total of 60 patients were recruited as Group A=30 

patients (20ml/50mg of 0.25% bupivacaine) and Group B=30 patients (20ml of normal saline). All 

the patients had percutaneous nephrolithotomy and at the end of the operation; a 12 Fr 

nephrostomy tube was put in place. All patients were carefully watched, and their pain levels 

were measured using a visual analogue scale and computed as mean ± SD. Results: Group A had 

a mean age of 39.9 ± 12.9 years, and Group B had a mean age of 39.4 ± 11.2 years. There were 16 

men (53.3%) and 14 women (46.7%) in Group A, and 20 men (66.7%) and 10 women (33.3%) in 

Group B. The average amount of pain after surgery was 2.07 ± 0.78 in Group A and 4.80 ± 0.92 in 

Group B. The p-value was found to be extremely signi�cant, which means it was 0.0001. 

Conclusion: It was concluded that the postoperative pain score was signi�cantly better in 

bupivacaine in�ltration as compared to placebo in percutaneous nephrolithotomy.
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[7]. Putting bupivacaine along the nephrostomy tube after 
PCNL dramatically lowers the need for painkillers and 
peritubular in�ltration [8]. A visual analogue scale was 
used to measure the amount of pain two hours after PCNL 
[9]. In real life, nerve function loss happens in this order: (1) 
pain, (2) temperature, (3) touch, (4) proprioception, and (5) 
leg muscle tone [10]. With bupivacaine, the anesthesia 
lasts a lot longer than with any other widely used local 
anesthetic. Some people have also noticed that there's a 
period of pain relief that lasts after the feeling is restored. 
During this time, strong painkillers are not needed as much 
[11]. A former study compared the average pain after 
surgery between people who had bupivacaine injected into 
their nephrostomy tube before surgery and people who had 
a placebo [12]. Analgesia given before the onset of pain, 
that is, pre-emptive analgesia, prevents the plasticity of 
the central nervous system and hence gives more effective 
pain relief. The local in�ltration bupivacaine at the surgical 
site has become relatively common for several surgical 
procedures and can produce effective analgesia and has 
the advantage of relative simplicity compared with other 
regional anesthesia techniques.
This study aims to �nd out how much pain patients who had 
bupivacaine injected into their nephrostomy tube before 
surgery had compared to patients who had a placebo 
before percutaneous nephrolithotomy for symptomatic 
nephrolithiasis. This will help researchers understand the 
situation in the area better as in critical patient care, 
lowering pain after surgery is a primary goal. The study's 
results would also let current and local data know which 
strategy is better than another and suggest the �rst choice 
of treatment to lower pain, morbidities, and complications. 
Ultimately, this would ease the patients' clinical outcomes.

M E T H O D S

The six-month comparative quasi-study was conducted in 
the Department of Urology at Liaquat National Hospital in 
Karachi, from January 27, 2021, to July 26, 2021. The study 
used a sample size of 60 people, with 30 in each group. WHO 
software was used to determine the sample size; non-
probability, convenience sampling was used to pick the 
s a m p l e s .  T h e  s t u d y  i n c l u d e d  p at i e n t s  w h o  h a d 
percutaneous nephrolithotomy for pain in the �anks 
radiating to the groin (Visual Analogue Scale (VAS)>4) for 
more than 24 hours, were of either gender, had an 
American Society of Anesthesiologists (ASA) level of less 
than 2, and were between the ages of 20 and 60. Patients 
who refused to participate had a nephrostomy tube size 
greater than 12 Fr, had a history of Hepatitis C, B, or human 
immunode�ciency virus (HIV) infection, had a history of 
cancer, had a history of hypo or hyperthyroidism, or were 
pregnant were excluded or the study. Before the study was 
carried out, the institutional ethics review committee 

60 patients with symptomatic nephrolithiasis were split 

into two equal groups: Group A (20ml/50mg of 0.25% 

bupivacaine) and Group B (20 of normal saline). Group A's 

mean age was 39.9 ± 12.9 years, and Group B's was 39.4 ± 11.2 

years. Group A's mean height was 1.69 ± 0.08 meters, and 

Group B's was 1.68 ± 0.08 meters. The mean weight for 

group A was 75.4 ± 8.6 kg and for group B it was 76.7 ± 9.3 kg. 

The mean body mass index for Group A was 26.5 ± 3.3 kg/m2 

R E S U L T S

asked for and granted permission (R.C-LNH-Urology-
12/2021/151). A brief account of each patient's background 
was gathered. Patients were given group A (20ml/50mg of 
0.25% bupivacaine) or B (20ml of normal water) in a sealed, 
opaque envelope. The percutaneous nephrolithotomy was 
done on all of the patients while they were under general 
anesthesia. At the end of the operation, a 12 Fr 
nephrostomy tube was put in place. All surgeries in both 
groups were carried out by a single urologist who was an 
expert and had more than ten years of expertise. After 
surgery, every patient was carefully watched for six hours, 
and the researcher checked their pain status by using a 
visual analogue scale [13]. The patient was told that the 
visual analogue scale measured different types of pain on a 
scale from zero to ten, where zero means no pain and ten 
means the worst pain possible. The patient was then asked 
to mark the number that best described their pain. A wall-
mounted scale was used to measure each participant's 
height in meters, and a weighing machine was used to 
measure their weight to the nearest kilogram. Before the 
process, their Body Mass Index (BMI) was also calculated. 
The results of the quantitative variables (age, height, 
weight, size of stone, VAS pain score, and length of surgery) 
and qualitative variables (gender, diabetes mellitus type II, 
high blood pressure, BMI>30 kg/m2, side of stone, and 
smoking status) are presented as mean ± SD, frequencies 
and percentages while the diabetes mellitus, hypertension 
and smoking was explored by taking clinical history, the BMI 
was estimated by measuring height and weight whereas 
the site of the stone was identi�ed by ultrasound �ndings. 
SPSS Version 20.0 was used to look at the data for 
quantitative factors like their ages, height, weight, stone 
size, VAS pain score, and surgery length; the mean and 
standard deviation were found. For qualitative factors like 
gender, type II diabetes, high blood pressure, BMI>30 
kg/m2, side of stone and smoking status, rates and 
proportions were found. Various factors like age, gender, 
diabetes mellitus, hypertension, BMI greater than 30 
kg/m2, smoking, side of the stone, and length of surgery 
were controlled to see how they affected the results. After 
sorting, an independent sample t-test was used for 
quantitative data while chi-square for qualitative data and a 
p-value of ≤0.05 was considered statistically signi�cant.
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Table 1: Descriptive Statistics of Study Population

The body mass index showed that 25 (83.3%) patients were 
between 20 to 30 kg/m2 and 5 (16.7%) patients were >30 

2kg/m  were included in group A while 21 (70.0%) and 9 
2(30.0%) patients between 20 to 30 and >30 kg/m  were 

included in group B respectively. The frequency 
distribution of diabetes mellitus, hypertension, body mass 
index, side of stone and smoking is analyzed (Table 2).

and for Group B it was 27.3 ± 3.5 kg/m2. Group A had 16 men 

(53.3%) and 14 women (46.7%), while Group B had 20 men 

(66.7%) and 10 women (33.3%). The average stone size in 

Group A was 2.7 mm, and the average stone size in Group B 

was 2.5 mm, with a standard deviation of 0.4 mm. Surgery 

took 1.74 ± 0.35 hours on average for Group A and 1.58 ± 0.42 

hours on average for Group B (Table 1).

In the group-wise distribution of the side of the stone, 20 
(66.7%) patients had a stone on the right side and 10 (33.3%) 
had a stone detected on the left side in Group A while 16 
(53.3%) and 14 (46.7%) had stone was detected in right and 
left side respectively in Group B. Out of 60 patients, 9 
(30.0%) and 10 (33.3%) patients were smokers in Group A 
and B while 21 (70%) and 20 (66.7%) were non-smokers in 
Group A and B respectively. In a comparison of both groups, 
mean post-operative pain was noted as 2.07 ± 0.78 in Group 
A whereas 4.80 ± 0.92 in Group B and the p-value was found 
to be signi�cant i.e. (p<0.01) whereas the statistics for 
postoperative pain (in terms of mean ± SD) with age group, 
gender, diabetes mellitus, hypertension, BMI, side of the 
stone, smoking status and duration of surgery were also 
seen to be signi�cant (Table 3).

Groups [A=30] [B=30]

Age (Years)

Group A

Mean ± SD

39.9 ± 12.9

Group B 39.4 ± 11.2

Height (m)

Group A 1.69 ± 0.08

Group B 1.68 ± 1.55

Weight (Kg)

Group A 75.4 ± 8.6

Group B 76.7 ± 57
2BMI (kg/m )

Group A 26.5 ± 3.3

Group B 27.3 ± 3.5

Stone Size (mm)

Group A 2.7± 0.7

Group B 2.5± 0.4

Duration of Surgery (Hours)

Group A 1.74 ± 0.35

Group B 1.58 ± 0.42

Table 2: Frequency Distribution of Diabetes Mellitus, 
Hypertension, Body Mass Index, Side of Stone and Smoking (n=60)

Variables

Diabetes Mellitus

Yes

p-value

13 (43.3%) 10 (33.3%)
0.03

Group A n=30 Group B n=30

No 17 (56.7%) 20 (66.7%)

Hypertension

Yes 15 (50.0%) 10 (33.3%)
0.12

No 15 (50.0%) 20 (66.7%)
2Body Mass Index (kg/m )

20-30 25 (83.3%) 21 (70.0%)
0.05

>30 5 (16.7%) 9 (30.0%)

Side of Stone

Right Side 20 (66.7%) 16 (53.3%)
0.24

Left Side 10 (33.3%) 14 (46.7%)

Smoking

Yes 9 (30.0%) 10 (33.3%)
0.41

No 21 (70.0%) 20 (66.7%)

Table 3: Strati�cation of Study Variables with Post-Operative 
Pain Between Groups (A and B)

Variables

Age Group (In Years)

21–40 (n=31)

*p-value

Group A 2.00 ± 0.73
<0.01

Group
Post-Operative Pain

Group B 5.02 ± 0.04

Mean ± SD

>40 (n=29)
Group A 2.14 ± 0.86

<0.01
Group B 5.01 ± 1.01

Gender

Male (n=36)
Group A 2.00 ± 0.73

<0.01
Group B 4.31 ± 0.92

Female 
(n=24)

Group A 2.14 ± 0.86
<0.01

Group B 4.52 ± 0.62

Diabetes Mellitus

Yes (n=23)
Group A 2.15 ± 0.98

<0.01
Group B 4.73 ± 0.82

No (n=37)
Group A 2.00 ± 0.61

<0.01
Group B 4.30 ± 0.91

Hypertension

Yes (n=25)
Group A 2.06 ± 0.70

<0.01
Group B 5.21± 1.10

No (n=35)
Group A 2.06 ± 0.88

<0.01
Group B 5.42 ± 0.71

2Body Mass Index [Kg/M ]

20 – 30
 (n=46)

Group A 2.12 ± 0.78
<0.01

Group B 5.41 ± 1.04

>30 (n=14)
Group A 1.80 ± 0.83

<0.01
Group B 5.52 ± 0.86

Side of Stone

Right Side
 (n=36)

Group A 2.05 ± 0.82
<0.01

Group B 4.94 ± 1.31

Left Side
 (n=24)

Group A 2.10 ± 0.73
<0.01

Group B 4.62 ± 1.22

Smoking Status

Smoker
 (n=19)

Group A 2.00 ± 0.86
<0.01

Group B 4.52 ± 1.42

Non-Smoker
 (n=41)

Group A 2.09 ± 0.76
<0.01

Group B 4.86 ± 1.23
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C O N C L U S I O N S

It was concluded that postoperative pain score was 
signi�cantly better in bupivacaine in�ltration (Group A) as 
compared to placebo (Group B) in patients undergoing 
percutaneous nephrolithotomy for symptomatic 
nephrolithiasis. To con�rm the results of this study, further 
studies with a large sample size and more parameters in 
multidisciplinary settings are needed.
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Duration (In Hours)

1 – 1.5
 (n=31)

Group A 2.38 ± 0.76
<0.01

Group B 5.11 ± 1.05

>1.5 (n=29)
Group A 1.82 ± 0.72

<0.01
Group B 5.31 ± 1.31

D I S C U S S I O N

Percutaneous nephrolithotomy (PCNL) is the best way to 
treat large renal calculi because it is minimally invasive and 
has few side effects [14]. In normal PCNL, a nephrostomy 
tube is put in to help with drainage, tamponade, and 
second-look surgery [15]. However, one of the biggest 
problems with standard PCNL patients is pain and 
discomfort at the nephrostomy site after surgery. This 
makes them stay in the hospital longer and need more 
painkillers, which slows their total recovery. Each of the 
painkillers has its side effects and restrictions. [16]. 
Individuals who have had PCNL have said that there isn't a 
set way to handle pain after surgery [17]. However, different 
ways of treating it have been offered, such as painkillers 
(narcotic and non-narcotic), patient-controlled analgesia 
pumps, single-dose subarachnoid anesthesia, and local 
absorption of anesthetic substances [18]. Even though 
using a small nephrostomy tube has led to less painkiller 
use, it doesn't help the patient and makes it harder for them 
to heal smoothly after surgery. Some studies have shown 
that bupivacaine in�ltrated at the nephrostomy site 
reduced the need for painkillers after surgery [19, 20]. Over 
the past 30 years, the way kidney stones are treated has 
changed from open surgeries to silent methods like 
extracorporeal shockwave lithotripsy, as well as less 
invasive methods like PCNL. The PCNL procedure is a safe 
and successful way to treat patients with renal calculi, and 
it is less invasive than open surgery. This PCNL method has 
been used for a long time because it has high rates of tone-
free hearing and very few problems. It is expected to be put 
in a nephrostomy tube 48 hours after PCNL to stop 
bleeding, make sure there is enough drainage, and allow for 
more endoscopic treatments. In recent years, tubeless 
PCNL has become popular, and it has been shown to 
signi�cantly reduce pain in some patients after surgery. 
But a nephrostomy tube can't be given out when there are 
complicated stones, perforations, or too much blood. Not 
giving enough painkillers after surgery can make it take 
longer to move around, make breathing harder, and keep a 
person in the hospital longer. Painkillers like opioids and 
non-steroidal anti-in�ammatory drugs have side effects 
that make it hard for people who might have kidney 
problems to use them. Anesthesiologists know how 
important it is to control pain well, which is one of their 
main goals. Our study's �ndings agree with those of many 

other studies done worldwide by different researchers. We 
discuss some of them here, along with our results. The 
people in Group A were 39.9 ± 12.9 years, and the mean age 
in Group B was 39.4 ± 11.2 years. Khan et al., found that out of 
94 cases, the average age was 37.23 ± 11.31 years [12]. When 
the mean ages of the cases were compared to those from 
other studies, there were no signi�cant differences. In the 
present research, 53.3% of the people in group A were men 
and 46.7% were women. Most people in Group B were men 
(66.7%), while only 33% were women. Honey et al., found 
that 60.6% of the control group patients were men and 
39.4% were women [20]. The current study found that the 
mean BMI for Group A was 26.5 ± 3.3 kg/m2, and the mean 

2BMI for Group B was 27.3 ± 3.5 kg/m . The mean body mass 
2 2index (BMI) for the control group was 28.2 kg/m  (4.6 kg/m ), 

2and for the bupivacaine group it was 28.1 kg/m2 (5.4 kg/m ) 
[20]. The BMI �gure was the same as what had been found 
before. Researchers found that the average stone 
dimension in the Group A case was 2.7 mm, with an error of 
0.7 mm. The control group had a mean thickness of 28.3 
mm [21]. According to Khan et al., the average VAS pain 
score for patients in group A was 5.22 ± 0.76, and for 
patients in group B, it was 7.85 ± 0.78 [12]. Andreoni and 
colleagues noted that a single preoperative dose of 
subarachnoid spinal analgesia with morphine along with 
in�ltration of the nephrostomy tract with bupivacaine was 
a statistically signi�cant decrease in the requirement of 
postoperative parenteral  pain medication [22]. 
Jonnavithula et al., conducted a study on subcutaneous 
in�ltration of bupivacaine versus saline after PCNL and 
showed reduced rescue analgesic requirement in the 
bupivacaine group [23].
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In Pakistan, oral cavity cancer incidence rates are increasing making it the most common 

cancer, numbered as the second cancer in the list of cancers among males as well as females. 

Oral cancer is diagnosed frequently and is one of the leading causes of death in Pakistan. 

Worldwide, oral cancer is 6th most common cancer; in developing countries like Pakistan, India, 

and Sri Lanka incidence is very high. Objective: To examine the risk factors causing oral cancer 

among patients visiting the dental Out Patients Department of Liaquat University of Medical and 

Health Science, Jamshoro/Hyderabad. Methods: A cross-sectional study was done at the 

Department of Oral and Maxillofacial Surgery Department, Liaquat University of Medical and 

Health Science, Jamshoro/Hyderabad over a six-month duration. The data were analyzed by 

using SPSS version 26 employing Pearson's chi-square test. Results: Male were mostly affected 

as compared to female (76%). The mean age of the patients was noted as 46.62 years. Buccal 

mucosa was the most common site affected (45.5%). Smokeless tobacco products and 

smoking have a signi�cant association with oral cancer (p-value=0.000). Conclusions: It was 

concluded that smokeless products are used more frequently than smoking and have more risk 

of increasing the incidence of oral cancer. Among all participants, 115 patients were diagnosed 

with squamous cell carcinoma.
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Oral cancer is well-de�ned as, the neoplasm of a malignant 

nature raised in the mouth, lips and anterior two of three 

equal parts of the whole of the tongue involving the lining 

mucosa [1]. Globally it is among the most common cancers, 

almost 300,000 cases are diagnosed yearly, due to very 

poor prognosis it is a serious global health problem [2]. it is 

a common cancer number as a sixth of cancer all over the 

globe. In Pakistan, the frequency rates of cancer of mouth 

are increasing making it the most common cancer, ranked 

as the second cancer in the list of cancers among male as 

well as female. Oral cancer estimation in the year 2020 was 

in 16th rank in incidence and global death caused across 

much of South and Southeast Asia and the Western Paci�c 

[3, 4]. Differences in mortality were seen among countries, 

developing countries result from more involvement of 

around two-thirds of the population and in South Asia 

approximately half [5]. Oral cancer is diagnosed frequently 

and is one of the leading causes of death in Pakistan. It has 

a multifactorial etiology. The most common risk factors in 

Pakistan are: Tobacco in its multiple forms smokeless 



M E T H O D S

tobacco and smoking [6]. Smokeless tobacco products are 

substances used without combustion, they contain many 

toxic products, and nicotine and tobacco-speci�c 

nitrosamines are present in them and may lead to many 

health hazards local as well as systemic [7]. In Pakistan, 

rates of smokeless tobacco consumption are higher than 

cigarette use, and oral cancer rates are increasing to the 

highest, signi�cantly higher than in other countries of the 

Region. The cause of this increasing habit is the 

misconception that tobacco products such as smokeless 

tobacco are less harmful to health than smoking 

cigarettes, the health dangers of smokeless tobacco use 

are less understood by users [8, 9]. Two main types of 

Smokeless tobacco are broadly categorized as: Tobacco in 

chewing form and snuff, availability of chewing tobacco is 

commonly in the form of cut, loose and ragged leaves and 

snuff is available as tobacco that is �nely ground packaged 

in sachets can be dry, moist in consistency. These products 

are available in the market with different names such as 

Naswar, Gutka, Betel Quid, Supari, Manipuri, Mawa, Khaini, 

Qiwam, Zarda, Nass, Mishri, Gul, Shammah plug, Gudakhu, 

highly reactive electrophiles are released by smokeless 

tobacco products because nitrosamines are present in 

them and as a result, free radicals develop oxidative stress 

[10, 11], damage of DNA, lipid peroxidation level increase 

and levels of antioxidant enzymes altered are harmful 

changes produced by the generation of these free radicals 

[12]. The very initial line of defence against damage by any 

free radical are these antioxidant enzymes, alterations in 

their levels affect their function of defence [13]. The 

common clinical features are unhealing ulcers in the 

mouth, persistent swellings in the oral cavity, chewing 

di�culty, limited mouth opening, and swelling to the 

advanced stages [14]. A complete history of the patient 

with a history of tobacco use by either means of tobacco, 

smokeless tobacco or smoking along with Clinical 

examination and Biopsy are keys for diagnosis for effective 

planning and promoting cancer awareness programs, 

prevention and visit programs, it is very critical to have an 

eye on available information analyzing, investigating the 

background of top risk factors causing oral cancer in 

different locations. This study will add to existing 

knowledge on the major cause of a rise in the incidence of 

oral cancer in a population of Jamshoro/Hyderabad city, 

Pakistan. 

This study aimed to examine the risk factors causing oral 

cancer among patients visiting the dental outpatient 

department of Liaquat University of Medical Health 

Science, Jamshoro/Hyderabad.

A cross-sectional study was conducted at the Department 

of Oral and Maxillofacial Surgery department Liaquat 

University of Medical and Health Sciences (LUMHS), 

Jamshoro/Hyderabad in the time frame of six months 

(December 2020 to May 2021) by non-probability 

convenience sampling technique after the approval by 

Ethical review committee of LUMHS (NO.LUMHS/REC/-

974) on dated. The sample size was calculated by Raosoft 

online calculator using the Margin of error=5%, Con�dence 

interval= 95%, and Response distribution/ Prevalence= 

8.6% [3]. The total sample size calculated was 121. Inclusion 

criteria consisted of patients aged between 20 to 72 years, 

either gender with a histopathological con�rmed diagnosis 

of oral cancer, a history of tobacco use minimum from 2 

years either using consuming smokeless tobacco products 

or smoking, cases visiting the hospital during the study 

period, patient having oral cancer with history of 

smokeless tobacco use or smoking or both of them, 

patients having history of tobacco smokeless/ smoking 

were included and patients were not willing to participate in 

the study, mentally retarded patients and pregnant women 

were excluded. Data were collected from the patients after 

getting a signed written informed consent form. 

Demographic details like age and gender were noted. All 

information about patients was kept con�dential. After 

complete history and examination, the patients ful�lling 

inclusion criteria were included in the study. A biopsy 

procedure was performed for the patients including 

injection of 2% xylocaine anaesthesia and then tissues 

were packed in 10% formalin solution for the diagnosis in 

the histopathological laboratory. Instructions and 

medication were prescribed after the procedure. The data 

were analyzed by using the software SPSS version 26.0.  

The frequency and percentages were calculated for 

categorical variables like gender, oral hygiene practices, 

smoking and smokeless tobacco. The mean and standard 

deviation (SD) was calculated for continuous variables like 

age. The Pearson's chi-square (χ2) test with the level of 

signi�cance set as p<0.05 was applied to check the 

statistical signi�cance.
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Age of patients is divided into groups where the majority of 

patients belong to age group 31-40 and 41-50 years 37 

(30.5%) followed by age group 51-60 years 26 (21.4%), 61-72 

years 11 (9.09%) respectively and mean age of patients was 

46.62 + 11.35 years. Whereas gender distribution shows that 

male was in predominance 92 (76%) and female were 29 

(24%) as shown in table 1.

Table 1: Demographic Information of Patients

Variables Frequency (%)

Age

20-30

31-40

10 (8.26%)

37 (30.5%)



Tobacco type use by patients and the status of biopsy 
results. The Majority of patients were using smokeless 
tobacco products 36 patients used Naswar as the most 
common type followed by 26 patients with complaints of 
lesions were users of Mainpuri, and 18 patients were 
habitual of betel nuts respectively.30 patients were using 
both smokeless tobacco products as well as smoking and 
they all were found to have squamous cell carcinoma and 
results are shown in table 3.

Table 2: Strati�cation of Brushing Habit, Duration Time of 

Smokeless Tobacco Use
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41-50

51-60

61-72

37 (30.5%)

26 (21.4%)

11 (9.09%)

Gender

Male 92 (76.0%)

Female 29 (24.0%)

Table 2 demonstrates the strati�cation of brushing habit, 
and duration time of smokeless tobacco use. Brushing 
habit indicates that out of 121 just 1 had brushed in past 
before acquiring oral cancer, all others admitted that 
neither they did at the current point time due to oral lesions 
nor before the lesion, they admitted to never brushing 
habit. 93 patients (76.9%) used tobacco for more than 20 
years, 23 patients (19%) used tobacco for more than 5 years 
and 5 patients (4.1%) admitted the use of tobacco products 
for less than 3 years.46 patients (38%) had use of smoking 
for 1-5 years while 75 patients (62%) agreed to use smoking 
for more than 5 years. Regarding the site of complaint 
lesion which later proved as oral cancer as indicated in this 
study buccal mucosa was the most common site affected 
at 45.5% (n=55), 20.7% (n=25) had lesion at retro molar 
trigon, 18.2% (n=22), complaint the presence of lesion at 
the lateral border of tongue respectively and the least site 
documented was the palate 5.8% (n=7) as presented in 
table 2.

Variables

120 (99.2%)

1 (0.8%)

23 (19.0%)

93 (76.9%)

5 (4.1%)

46 (38.0%)

75 (62.0%)

25 (20.6%)

55 (45.5%)

22 (18.2%)

12 (9.9%)

7 (5.8%)

No Brushing Habit

Daily Brushing

More Than 5 Years

More Than 20 Years

Less Than 3 Years

1-5 Years

More Than 5 Years

Retro-molar-trigon

Buccal Mucosa

The Lateral Border of the Tongue

Lip

Palate

Frequency (%)

Brushing 
Habit

Duration 
of Smokeless 
Tobacco Use

Duration of 
Smoking

Site Involved

Type of Tobacco 
Use

Biopsy Proved Squamous Cell 
Carcinoma p-

Value

Mainpuri

Gutka

Naswar

Betal nut

Pan

Nas

Smokeless Tobacco

Number of 
Patients

NoYes

Only smoking

Smokeless Tobacco and Smoking

Smokers

Total

26

3

36

18

3

1

4

30

121

25

3

34

17

2

0

4

30

115

1

0

2

1

1

1

0

0

6

0.000

D I S C U S S I O N

Oral cancer is a multifactorial disease and one of the most 
common malignancies globally. Indian studies report that 
the site of oral cancer is most often found in the tongue and 
buccal mucosa, among those sites involvement of buccal 
mucosa, was on top [18]. Another study in Chennai reports 
that oral cancer is reported to peak at the base of the 
tongue and mouth with an increased metastasis rate [12]. 
Another study reports that buccal mucosa, alveolus, and 
the base of the oral cavity were mostly involved sites [13]. 
Current study resulted out of 121 patients 45.5% (n=55) had 
lesions at the buccal mucosa, 20.7% (n=25) patients had 
lesions at the retro-molar trigone area, 18.2% (n=22) 
patients given the complaint of the presence of lesion at 
the lateral border of the tongue, 12 patients had lip lesion, 7 
patients sited lesion at the palate. In the present study, it 
was observed that men were more commonly affected and 
found habitual of smoking and smokeless products. During 
the whole study time, none of the Lesbian, Gay, Bisexual, 
Transgender, Queer, Intersex, or Asexual (LGBTQ) 
(Transgender persons) patients came with clinical 
symptoms of oral cancer, this is the point for further 
research that either they are resistant to the disease or 
have no habit of ST or it was just a time blink in which they 
could not approach to hospital for the subjected reason. 
The World Health Organization (WHO) estimations 
recorded that about 58% of world oral and oropharyngeal 
cancer-reporting patients belong to South and Southeast 
Asia, Indonesia [15]. Education plays a key role in society 
and self-hygiene maintenance. Developed countries of the 
World are so self-esthetic conscious and our people are 
unfortunately very backwards, almost all the patients with 
oral cancer have a habit of ST consumption too, and 
reported that they never do tooth brushing. This point 
should be considered for future developmental plans to 
ignite more light of awareness and raise educational plans 



C O N C L U S I O N S

for future generations. As for disease of oral cancer is 
observed in people of more anxiety-bearing poor and 
Labourers, farmers and drivers by occupation, this group of 
people undergo more physical and mental workload and 
anxiety thoughts so as anxiety was relevant they use 
smokeless tobacco, more use of the masticatory system as 
in bruxism during the night during sleep is seen in anxious 
people likewise overuse of masticatory system by whole 
day chewing of smokeless tobacco products can be 
correlated for future researches. Various surgical groups 
and treatment guidelines suggest that appropriate 
treatment can only be selected by appropriate Knowledge 
of the extent of the disease and it plays a key. Impacts of 
efforts for early detection, diagnosis, clinical studies which 
are required for strati�cation of patients, and appropriate 
treatment selection require knowledge and information 
that can be obtained by identifying the anatomic extent, 
histology of a neoplasm, topography, and Cancer staging 
[16]. One study suggests diagnosis by nano biosensors, in 
that proteases, transmembrane receptors, adhesion 
molecules and tetraspanins are enriched on phosphatidyl 
serine, cholesterol and ceramide all together compose 
exosomes. Some proteins that have an association with 
cancer are also expressed on exosome surfaces in high 
concentrations that can also be used as differentiation 
markers among cancers. human epidermal growth factor 
receptor 2 (HER2), Mucin 18 (MUC18), and Latent Membrane 
Protein 1 (LMP1) are Proteins that can be used as exosome 
detectors, these are found in biosensors development for 
total. A particular nucleic acid, miR-24–3P (miRNA) found in 
the saliva, is expressed in high amounts in Oral Squamous 
Cell Carcinoma (OSCC) patients. Based on this, recently, a 
potential biosensor has been developed that prefers 
miRNA as a target for the diagnosis of oral cancer [17]. 
Diagnostics by Nano-biosensors-based lateral �ow 
immune sensing is a revolution in the �eld of oral cancer 
early diagnosis [18-20] that needs to be common in 
Pakistan that until is not as frequent as in other developed 
countries Pakistan yet  needs to work more for 
enhancement in oral cancer diagnostics at very early 
stages. Indicates cancer-causing bad habits increase the 
risk of oral cancer in the community, risky habits include 
betel nut chewing, alcohol consumption, and smoking, 
hypothesis is that practicing these may be in�uencing 
salivary pro�les as well and having a worse impact on oral 
health [21, 22].

It was concluded that regarding gender, male was more 
affected than female, the use of Naswar was found at peak 
level and the second leading habit was Manipuri. The buccal 
mucosa was the most commonly involved site. There is a 
strong association between smokeless tobacco product 
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Original Article

One of the teeth that gets impacted the most often is the 
lower third molar. Around the world, its prevalence varies 
from 30.3% to 68.6% [1, 2]. A tooth that has been impaction 
is a pathological condition in which the tooth does not 
erupt normally, that is, within the anticipated time frame. 
Due to postural instability and aberrant position brought on 
by the impaction, the impacted tooth becomes non-
functional [3]. Numerous local and systemic factors 
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in�uence the natural eruption of teeth. A nearby tooth, an 
excessive amount of soft tissue nearby, or solid bone above 
can all affect a normal eruption. Also in�uencing or 
changing the impaction rate are race and ethnicity [4]. One 
of the most frequent surgical procedures carried out in 
dental clinics on a daily basis is the extraction of the 
wisdom tooth [5-7]. No grading system or scale is thought 
to be adequate to anticipate the degree of di�culty of this 
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The extraction of a mandibular impacted third molar was a highly prevalent oral surgical 

procedure. Assessing the surgical di�culty of impacted mandibular third molar extraction was 

crucial for planning and executing successful procedures. Various assessment tools, such as 

the WHARFE Assessment and Pederson's Di�culty Index, have been developed to aid clinicians 

in predicting the complexity of these surgeries. Objective: To determine the accuracy of the 

WHARFE assessment and Pederson's di�culty index for predicting surgical di�culty in 

patients with impacted mandibular third molar surgery. Methods: A descriptive cross-sectional 

study was conducted at the department of Oral and maxillofacial surgery, Dow university of 

health sciences, Karachi, Pakistan. Data were collected in time duration of six months by 

employing non-probability convenience sampling technique. SPSS version 26.0 was used for 

data analysis. Chi-square test was applied with a signi�cant level of p value <0.05. Results: The 

WHARFE assessment demonstrated an accuracy of 60.0% in predicting surgical di�culty, with 

a corresponding p-value of (p=0.001). Similarly, Pederson's di�culty index assessment showed 

an accuracy of 54.5% in predicting surgical di�culty, with a p-value of (p=0.232). Conclusion: 

Both assessments showed some ability to predict surgical di�culty, WHARFE assessment 

demonstrated a strong predictive accuracy, and the differences observed did reach statistical 

signi�cance (p-value 0.001).
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surgery for impacted lower third molars; that is, each scale 
considers some characteristics while leaving out others, 
making it clinically not very reliable. Here are a few 
suggested scales or models that are currently being used in 
therapeutic settings: The models of WHARFE, Pederson, 
w i n t e r ,  P e l l ,  a n d  G r e g o r y  [ 8 – 1 0 ] .  A  p o p u l a r 
classi�cation/method for determining the degree of 
di�culty while organizing the extraction of a third 
mandibular molar tooth is WHARFE's grading system. 
WHARFE is an acronym for Winter's lines, mandibular 
height, angulation, root, follicular size, shape and 
morphology, and tooth exit path [11]. Prior to organizing any 
third-molar intervention, this approach aids in a more 
thorough examination of the tooth and its radiological 
condition. Pederson's di�culty assessment scale, 
however, is used to forecast the level of pre- and post-
operative di�culty associated with extracting the third 
mandibular molar tooth [12]. Patients who have impacted 
third molars surgically extracted may have severe pain, 
swelling, and trismus as a consequence of the inevitable 
stress to soft and hard tissues. They frequently suffer from 
severe postoperative discomfort and a reduction in their 
Quality of Life (QoL) [13-15]. The impaction of the third 
molar, commonly known as wisdom tooth impaction, can 
lead to various dental issues. Some of the notable problems 
associated with third molar impaction include: pain, 
infection, cyst formation, misalignment of teeth, stiffness, 
damage to adjacent teeth, orthodontic issues etc [16]. 
Therefore, the purpose of this study was to evaluate these 
systems' believability. In addition, this research will 
investigate if these systems are reliable enough to be used 
in the (intelligent) planning of interventions for patients 
who present with lower third-molar impaction. It will 
undoubtedly aid in expanding one's knowledge base and 
offer some recommendations for better clinical practice 
when caring for these individuals. In the end, this will bring 
the clinical strategy and body of knowledge for treating oral 
and maxillofacial surgeries up to date.

M E T H O D S
Descriptive cross sectional study was conducted at 
Department of Oral and Maxillofacial Surgery Dow 
university of health sciences Karachi by employing non 
probability consecutive sampling technique in time frame 
of six months (from 19 October 2022 to 18 April, 2023) with 
a p p r o v a l  o f  r e s e a r c h  e t h i c s  c o m m i t t e e  ( I R B -

th2502/DUHS/Approval/2022/848) on dated (30  April, 2022) 
after getting the written consent from the patients. 
Sample size was calculated from online calculator (from 
www.openepi.com) keeping con�dence intervals of 95% 
and 44% accuracy of the Pederson Scale index, with a 7% 
margin of error it yields sample of 194, in case of a drop out 
failure to follow up and also enhance the study's strength, 

total sample size was 200 [12]. 
Inclusion criteria was based on patients having age of 18 to 
35 years with either gender. Patients having impacted 3rd 
mandibular molar according to Winter's classi�cation and 
patients with no evidence of dental caries or restoration in 
the past were included. Patients with histor y of 
orthodontic treatment or periodontal surgery, having 
craniofacial anomalies, congenital deformities or 
syndromes, with evidence of cyst or tumor in the molar area 
and pregnant women were excluded from the study. 
Demographic details like age, gender were noted. All 
information about patients was kept con�dential. 
After complete history and examination, the patients 
ful�lling inclusion criteria were picked for the study. Pre-
operative analysis with OPG radiograph tracing, the 
di�culty was determined by Pederson's and WHARFE's 
indices, and the surgical procedure was planned in the light 
of the modi�ed parent scale. Intra operatively, the 
application of preoperative assessment observations by 
the pre-planned surgical procedure and the actual 
di�culty was analyzed with the variable of time to justify 
the effectiveness of a particular scoring system. The 
primary outcomes include the accuracy of both systems 
compared to the pre-operative measure of Pederson's and 
WHARFE'S systems with the actual intra-operative 
di�culty faced, by �lling a developed proforma. The 
secondary outcome variable was the time taken of the 
surgical procedure which was recorded by a stopwatch 
from the start of the procedure i.e. administration of local 
anesthetic to the end i.e. packing of the extraction site. 
SPSS version 26.0 was used as a tool for data analysis. The 
quantitative variables like age, time, and scoring of the 
WHARFE and Pederson's systems were represented in 
Mean ± SD or median. The qualitative variables like gender 
and the percentage of accuracy were represented in 
frequencies and percentages. Effective modi�ers such as 
age, gender and the percentage of accuracy were 
controlled through strati�cation. Fischer exact test/Chi 
square test was applied, taking a p-value of <0.05 as 
signi�cant.

Table 1 indicated demographic information of patients 

where Mean ± SD of age was 28.43 ± 5.13 with a median of 

29. Among the gender distribution, there were 101 

individuals, constituting 50.5% of male, whereas 99 

individuals, making up 49.5% as female. The duration of 

procedure of the patients ranged from 4 to 30 minutes with 

a median of 8 and Mean ± SD of 13.97 ± 8.19 (Table 1).

R E S U L T S
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Table 2 showed descriptive statistics of WHARFE score, 

Pederson's di�culty index score and surgical di�culty score 

where the WHARFE score of the patients ranged from 2 to 12 with 

a median of 5 and with a Mean ± SD of 5.45 ± 2.40 with di�cult 

score of 3 and 197 was recorded as easy score. The Pederson's 

di�culty index score of the patients ranged from 3 to 9 with a 

median of 6 and a Mean ± SD of 6.27 ± 1.46 with di�cult score of 96 

and 104 was easy score. Surgical di�culty score of patients 

ranged from 1 to 4 with a median of 2.00 and with a Mean ± SD of 

2.44 ± 1.07 with di�cult score of 83 and 117 was recorded as easy 

score (Table 2).
Table 2: Assessment of WHARFE Score, Pederson's Di�culty 
Index Score and Surgical Di�culty Score

Table 3:Accuracy of WHARFE Assessment and Pederson's 
Di�culty Index Assessment

D I S C U S S I O N

Assessing the complexity of third molar surgery was crucial 
for developing an effective treatment plan that minimizes 
potential complications. To estimate the time needed for 
tooth removal accurately, it was essential to gather both 
clinical and radiological data. Over time, numerous 
attempts have been made to establish a reliable model for 
this assessment, with several proposed but none 
universally accepted [17, 18]. Several other notable models 
have been proposed over time, including those by Winter, 
Pell and Gregory, Pederson, and the WHARFE classi�cation 
or scoring systems. These models encompass various 
criteria, such as Winter's classi�cation, mandible height, 
second molar angulation, root shape and morphology, 
follicle development, and exit path. These adopted 
quantitative scores for each of the parameters and 
di�culty was estimated based on the total radiographic 
scoring of the impacted tooth [19, 20]. The �ndings of this 
study were comparable with multiple studies conducted 
worldwide. This study evaluated the predictive accuracy of 
the WHARFE assessment and Pederson's Di�culty index in 
a cohort of patients aged 18 to >30. A study by Sekhar, MR et 
al., had a mean age of 27.04 years (19–49 years) [21]. 
Demographically, this study represented a diverse patient 
group, with a median age of 29 years, aligning with previous 
research on this surgical population. Before extraction, the 
Pederson index can be used to assess the level of di�culty. 
In terms of accuracy and usability, a modi�ed parent scale 
with a postoperative index was thought to be a superior 
substitute for the Pederson scale [22]. According to results 
of this study the median surgical procedure duration of 8 
minutes fell within the expected range. The mean duration 
of the procedure of the study was 13.97±8.1. The WHARFE 
assessment achieved an accuracy rate of 60.0% in 
predicting surgical di�culty, but a closer look revealed a p 
value of 0.001. While the accuracy may seem promising on 
the surface, the p-value suggests a statistical signi�cance. 
These results have raised concerns about the predictive 
e�cacy of the WHARFE assessment. Pederson's di�culty 
index, on the other hand, yielded an accuracy rate of 54.5% 
in predicting surgical di�culty, with a p-value of 0.232. 
According to study by Janjua OS et al., 44% accuracy of 
Pederson scale index in assessing third molar surgery [11]. 

Table 3 demonstrated accuracy of WHARFE assessment 

and Pederson's di�culty index assessment for predicting 

surgical di�culty. WHARFE assessment demonstrated an 

accuracy rate of 60.0% in predicting surgical di�culty, 

along with a p-value of (p=0.001) and Pederson's di�culty 

index assessment achieved an accuracy rate of 54.5% in 

predicting surgical di�culty, did not reach statistical 

signi�cance along with Chi square test with a p-value of 

(p=0.232) (Table 3).

Table 1: Demographic Characteristics and Duration of Procedure 
of Patients

Variables

Age 28.43 ± 5.13

101 (50.5%)

Male N (%)

Mean ± SD Median

29.00

Female N (%)

99 (49.5%)
Gender

Minimum MaximumMean ± SD

4.00 30.0013.97 ± 8.19

Duration of Procedure
 (Minutes)

Variables

WHARFE Score

Mean ± SD

Minimum

Median

Categories Statistics Mean ± SD

5.45 ± 2.40

5.0000

2.00

Di�cult

Maximum 12.00

3

Easy 197

Pederson's Di�culty
 Index Score

Mean ± SD

Minimum

Median

6.27 ± 1.46

6.0000

3.00

Di�cult

Maximum 9.00

96

Easy 104

Surgical Di�culty
 Score

Mean ± SD

Standard Deviation

Median

2.44 ± 1.07

2.0000

1.07366

Maximum

Minimum 1.00

4.00

Easy 117

Di�cult 83

WHARFE Assessment

Di�cult

Surgical Di�culty N (%)
p-Value

3 (100.0%)

Di�cult Easy

Easy

0 (0.0%)

80 (40.6%) 117 (59.4%)
0.001

Pederson's Di�culty Index Assessment

Di�cult 44 (45.8%) 52 (54.2%)

Easy 39 (37.5%) 65 (62.5%)
0.232
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Numerous indices have been introduced and were 
employed by clinicians to categorize the complexity of 
removing impacted third molars. Among these indices, the 
Pederson and WHARFE indices were commonly used for 
pre-extraction assessments. However, their effectiveness 
was constrained, as multiple studies have revealed [23]. In 
practice, experienced oral and maxillofacial surgeons 
often consider multiple factors and use their clinical 
judgment to assess the di�culty of a particular case. This 
holistic approach takes into account patient-speci�c 
characteristics, anatomical variations, and other clinical 
factors that may affect the surgical procedure's outcome. 
It's important for clinicians to be aware of the limitations of 
any assessment tool or index and to use them as a part of a 
broader clinical evaluation rather than as de�nitive 
predictors of surgical di�culty [20]. Nevertheless, the 
study demonstrates speci�c limitations that require 
further examination. An important drawback was the 
possible restriction imposed by the study's sample size, 
which could undermine the strength of the results. The 
relatively moderate accuracy ratings of 60.0% for WHARFE 
and 54.5% for Pederson's di�culty index indicate that 
these evaluation tools have only limited predictive powers. 
This suggests that there was potential for development in 
these instruments. Moreover, the lack of substantial 
disparities detected between the evaluations, as 
evidenced by the p-values, prompts inquiries regarding the 
therapeutic importance of the identi�ed distinctions.

C O N C L U S I O N S

It was to be concluded that both assessments showed 
some ability to predict surgical di�culty, whereas 
WHARFE assessment demonstrated a predictive accuracy 
of 60% (p-value 0.001) and the differences observed did 
reach statistical signi�cance. Study has discovered 
WHARFE assessment to be a more consistent and reliable 
measure for the evaluation of surgical di�culty over the 
Pederson di�culty index.
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Original Article

Obstructive jaundice, a common clinical condition, results 
from the blockage of bile �ow due to benign or malignant 
causes, including pancreatic and biliary cancers. 
Differentiating between these etiologies is critical for 
timely diagnosis and management, as malignant causes 
require prompt intervention to improve prognosis. 
Biomarkers like Cancer Antigen (CA) 19-9 have been widely 
used in diagnosing malignancies associated with 
obstructive jaundice, but their diagnostic accuracy is often 
limited by elevated levels in benign in�ammatory 
conditions such as pancreatitis or cholangitis [1-3]. These 
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limitations necessitate the exploration of novel diagnostic 
approaches to enhance speci�city and sensitivity in 
detecting malignancy. CA19-9, a carbohydrate antigen, is a 
tumor marker commonly elevated in pancreatic biliary 
malignancies. Despite its utility, studies have highlighted 
its nonspeci�c elevation in benign conditions, reducing its 
reliability as a standalone diagnostic tool [4-6]. Similarly, 
in�ammatory markers like C-reactive protein (CRP) have 
d e m o n s t r a t e d  l i m i t e d  s p e c i � c i t y  w h e n  u s e d 
independently. The combination of these markers, 
however, offers a promising avenue for improving 
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The cancer-antigen-19-9 tumor marker, increases during biliary and pancreatic malignancy. 

Objectives: To determine diagnostic accuracy and role of cancer-antigen-19-9 and C-reactive-

protein ratio as a predictor for malignancy in obstructive jaundice patients taking a Computed 

Tomography scan as the gold standard. Methods: A total of 158 patients were admitted with 

obstructive jaundice in Al-Tibri Hospital. Cancer-antigen-19-9 was adjusted by dividing it with 

the C-reactive-protein value. Malignancy was considered based on computed tomography scan 

�ndings. Speci�city, sensitivity, negative predictive value, positive predictive value, and 

diagnostic accuracy of cancer antigen-19-9 to C-reactive protein ratio were calculated. 

Results: There were 57.6% male and 42.4% female patients. The mean cancer antigen-19-9 and 

C-reactive-protein ratio was 51.39 ± 69.40 U/ml. The signi�cant p-values (<0.001) con�rm 

meaningful differences in CA19-9/CRP ratios between benign and malignant cases, but low 

sensitivity (63.2%) and negative predictive value (46.8%) limit its clinical utility as a standalone 

tool. A total of 50% of patients were diagnosed as benign and 50% as malignant by cancer 

antigen-19-9 and C-reactive-protein ratio. However, 27.8% of patients were diagnosed as 

benign and 72.2% as malignant by computed tomography scan. Sensitivity, Speci�city, positive 

predictive value, negative predictive value and accuracy were 63.2%, 84.1%, 91.1%, 46.8%, and 

68.98% respectively. Conclusions: It was concluded that the cancer-antigen-19-9/CRP ratio 

while exhibiting moderate overall diagnostic accuracy (68.98%), provides signi�cant diagnostic 

speci�city (84.1%) and positive predictive value (91.1%). These characteristics make it a valuable 

supplemental tool for con�rming malignancy in obstructive jaundice patients, particularly when 

used alongside other diagnostic modalities. 
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diagnostic accuracy. Emerging evidence suggests that the 
CA19-9/CRP ratio may help differentiate between 
malignant and benign causes by integrating tumor marker 
levels with systemic in�ammatory responses [7]. This 
study aims to evaluate the diagnostic utility of the CA19-
9/CRP ratio in predicting malignancy in obstructive 
jaundice. By analyzing its diagnostic accuracy, sensitivity, 
speci�city, and predictive value, the study seeks to address 
the limitations of standalone biomarkers and contribute to 
the development of more effective diagnostic strategies. 
Previous research has underscored the need for innovative 
biomarker combinations to improve diagnostic precision, 
particularly in resource-constrained settings where 
advanced imaging modalities may not be readily available 
[8]. Understanding the clinical implications of the CA19-
9/CRP ratio could signi�cantly impact the management of 
patients with obstructive jaundice. By providing a 
supplemental diagnostic tool, this study aims to aid 
clinicians in stratifying patients for further evaluation, 
reducing diagnostic delays, and improving outcomes in 
malignancy-associated cases. The �ndings will also 
contribute to the growing body of literature advocating for 
integrative biomarker approaches in oncology diagnostics.
This study aims to determine diagnostic accuracy and the 
role of CA19-9 and CRP ratio as a predictor for malignancy in 
obstructive jaundice patients taking computed 
tomography (CT) scans as a gold standard.

M E T H O D S

The cross-sectional validation study was conducted by 
enrolling the obstructive jaundice patients, admitted to Al-
Tibri Hospital, Karachi by the approval of the institutional 
et h i c a l  rev i ew  c o m m i t te e  v i a  a p p rova l  n u m b e r 
IERC/ATMC/14(01-2024)/20. This research was carried out 
from 27 May to 21 September 2024. The sample size was 158 
calculated by using a sample size calculator for sensitivity 
and speci�city, taking the prevalence of malignancy in 
obstructive jaundice as 29.8%, sensitivity 82.3%, 
speci�city 45% with a margin of error of 11% for sensitivity 
and 10% for speci�city at a con�dence interval of 95% [9], 
non-probability consecutive sampling was used. Patients 
having a value of total bilirubin >1.2 mg/dl and alkaline 
phosphatase >136 U/L were considered obstructive 
jaundice patients. The standard cutoff CRP value for this 
research was considered 1.5 mg/L, and the nominal cut-off 
threshold level for CA19-9 was 32 U/mL. Patients with 
obstructive jaundice as per operational de�nition with no 
CBD or gallstones on ultrasound and age of 30 to 70 years 
were included in the study. Patients with cause of jaundice 
other than obstruction, non-consenting patients and those 
already diagnosed with malignancy were excluded from 
this study. The CA19-9 and CRP ratio was calculated. The 
patients were declared as malignant jaundiced patients 

R E S U L T S

based on a CT scan abdomen with pancreatic protocol 
�ndings. All the data were noted on a structured 
questionnaire after obtaining consent. Data were entered 
and analyzed by using SPSS version 22.0. Mean and 
standard deviation were computed for quantitative 
variables. Frequency and percentage were calculated for 
categorical variables. A table was made for calculating 
diagnostic accuracy, sensitivity, speci�city, NPV and PPV 
of CA19-9 to CRP ratio taking CT scan as the gold standard.

A total of 158 patients with obstructive jaundice, aged 30 to 

70 years, were included in the study. Of these, 50% were 

classi�ed as benign and 50% as malignant based on the 

CA19-9 and CRP ratio. Table 1 presents the descriptive 

statistics of CA19-9 and CRP ratio values for each group. 

The mean CA19-9/CRP ratio in malignant cases (94.05 ± 

76.99 U/mL) was signi�cantly higher than in benign cases 

(8.73 ± 9.06 U/mL). Similar trends were observed for other 

metrics, such as median and range, indicating that CA19-9 

and CRP ratios differ markedly between benign and 

malignant cases, reinforcing their potential diagnostic 

relevance (Table 1).

Table 1: Descriptive Statistics of CA 19-9 And CRP Ratio (U/Ml) 
among Benign and Malignant Patients Diagnosed by CA 19-9 and 
CRP Ratio (n=158)

Variables

Mean + SD

Malignant (79)

94.05 ± 76.99

Median 78.20

Benign (79)

8.73 ± 9.06

4.20

Range 621.80

Minimum 36.40

30.98

0.02

Maximum 658.2031.00

Among patients diagnosed as benign or malignant based 

on CT scan �ndings, the CA19-9/CRP ratio showed marked 

differences between the two groups. Malignant cases had a 

signi�cantly higher mean CA19-9/CRP ratio (66.54 ± 75.34 

U/mL) compared to benign cases (12.14 ± 22.04 U/mL). The 

median CA19-9/CRP ratio for malignant cases (56.70 U/mL) 

was also substantially higher than that for benign cases 

(3.41 U/mL), with a wide range observed in both groups 

(Table 2). 
Table 2: Descriptive Statistics of CA 19-9 and CRP Ratio (U/Ml) 
among Benign and Malignant Patients Diagnosed by CT Scan 
Findings (n=158)

Variables

Mean + SD

Malignant (114)

66.54 ± 75.34

Median 56.70

Benign (44)

12.14 ± 22.04

3.41

Range 658.18

Minimum 0.02

92.90

0.10

Maximum 658.2093.00

Among patients who were diagnosed benign and malignant 

by CT scan �ndings, the mean CA19-9 was 139.65 ± 253.78 
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U/ml and 949.20 ± 1065.54 U/ml respectively. The mean CRP 

was 14.36 ± 13.26 U/ml and 25.92 ± 35.29 U/ml respectively. 

Here too, the CA19-9/CRP ratio was signi�cantly higher in 

malignant cases compared to benign cases (p<0.001) 

(Table 3). The ratio demonstrated high speci�city (84.1%) 

and positive predictive value (PPV) (91.1%), indicating its 

strong ability to correctly identify benign cases and 

con�rm malignancy in positive cases, respectively. 

However, its sensitivity (63.2%) and negative predictive 

value (NPV) (46.8%) were moderate to low, suggesting it 

misses a proportion of true malignancy cases and has 

limited reliability in ruling out malignancy. The overall 

diagnostic accuracy was moderate at 68.98%, and the 

observed differences between diagnostic classi�cations 

based on the CA19-9/CRP ratio and CT scan �ndings were 

statistically signi�cant (p<0.001). 

Table 3: Diagnostic Accuracy of CA 19-9 and CRP Ratio for 
Predicting Malignancy in Obstructive Jaundice Patients with CT 
Scan Findings as Gold Standard (n=158)

CA 19-9 and
 CRP Ratio

Malignant

p-value

72 (91.1) 7 (8.9) 79

CT Scan Findings Total CA19-9
and CRP Ratio

<0.001*

Malignant n (%) Benign n (%)

Benign 42 (53.2) 37 (46.8) 79

Total CT scan 114 44 158

Sensitivity Speci�city PPV NPV

63.2% 84.1% 91.1% 46.8%

Accuracy

68.98%

*p-value <0.001 indicates a highly signi�cant difference as 
determined by the Chi-square test

D I S C U S S I O N

This study evaluates the CA19-9/CRP ratio as a diagnostic 
marker for malignancy in patients with obstructive 
jaundice. Despite showing potential as an adjunct tool with 
advanced imaging and histopathology, the diagnostic 
accuracy of 69% indicates signi�cant limitations, 
suggesting its inadequacy as a standalone diagnostic test. 
The sensitivity and speci�city of the CA19-9/CRP ratio 
highlight its moderate ability to distinguish between benign 
and malignant causes of obstructive jaundice. While such 
markers can aid in stratifying patients for further 
diagnostic evaluation, their relatively low accuracy 
underscores the risk of false positives or negatives. This 
al igns with previous �ndings that in�ammator y 
biomarkers, while supportive, often lack su�cient 
reliability to independently guide clinical decision-making 
[10, 11]. Previous research has extensively explored the 
utility of CA19-9 and CRP as standalone markers in 
diagnosing malignancy, particularly in pancreatic and 
biliary diseases. Studies such as Zhou et al., and Lyu et al., 
highlighted the diagnostic limitations of CA19-9 due to its 
nonspeci�c elevation in benign in�ammatory conditions 
like pancreatitis or cholangitis [11, 12]. Similarly, CRP has 
been examined for its role in malignancy detection but is 

hampered by its broad response to in�ammatory stimuli 
regardless of malignancy status [13]. This study is 
innovative in its evaluation of the CA19-9/CRP ratio, 
offering an integrative approach that compensates for the 
shortcomings of standalone markers. Unlike earlier 
studies that analyzed these biomarkers individually, this 
research highlights the utility of their combined use to 
improve diagnostic precision. This is consistent with 
t r e n d s  i n  o n c o l o g y  d i a g n o s t i c s  t h a t  f a v o u r e d 
multidimensional approaches, as re�ected in recent meta-
analyses advocating for composite biomarker strategies 
[14, 15]. The speci�city observed in this study was notably 
high, at 84.1%, underscoring the CA19-9/CRP ratio's ability 
to effectively rule out non-malignant conditions. 
Furthermore, the positive predictive value (PPV) of 91.1% 
highlights its clinical relevance by accurately identifying 
cases more likely to be malignant. These high values 
reinforce the potential of the CA19-9/CRP ratio as a 
supplemental diagnostic tool, particularly in settings 
where diagnostic resources are constrained. By leveraging 
a novel metric and achieving high speci�city and PPV, this 
study provides a valuable addition to the existing literature. 
It aligns with the growing interest in re�ning diagnostic 
methodologies to balance accuracy with resource 
e�ciency, thus setting a foundation for further exploration 
and validation in broader clinical settings. Given the 
suboptimal accuracy observed, the CA19-9/CRP ratio 
cannot be recommended as a primary diagnostic tool for 
malignancy in obstructive jaundice. Instead, it should be 
considered a supplementary marker within a multimodal 
diagnostic framework. Combining it with imaging 
techniques, histopathology, and other advanced 
biomarkers could enhance overall diagnostic accuracy [16, 
17]. Efforts should focus on re�ning biomarker panels and 
integrating them into a multimodal diagnostic approach to 
improve clinical outcomes. Investigating additional 
in�ammatory markers or genetic and proteomic pro�les 
may provide more comprehensive diagnostic tools for 
malignancies in obstructive jaundice [18-20].

C O N C L U S I O N S

It was concluded that while the CA19-9 and CRP ratio show 
potential in enhancing the speci�city (84.1%) and positive 
predictive value (91.1%) for malignancy detection in 
obstructive jaundice, its overall diagnostic accuracy 
remains moderate (68.98%). The sensitivity (63.2%) and 
negative predictive value (46.8%) suggest limited reliability 
in ruling out malignancy. This suggests that the CA19-
9/CRP ratio can be a valuable adjunct in diagnostic 
frameworks, particularly when used in combination with 
o t h e r  d i a g n o s t i c  m o d a l i t i e s  l i k e  i m a g i n g  a n d 
histopathology.

Anwar A et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2123

CA 19-9/CRP Ratio for Malignancy in Obstructed Jaundice Patient

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
235



All authors have read and agreed to the published version of 

the manuscript

C o n  i c t s o f I n t e r e s t

All the authors declare no con�ict of interest.

A u t h o r s C o n t r i b u t i o n

Conceptualization: RK, MM
Methodology: AA, RK, MF, MM
Formal analysis: RK, MF
Writing review and editing: WA

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

Lee T, Teng TZ, Shelat VG. Carbohydrate Antigen 19-

9—Tumor Marker: Past, Present, And Future. World 

Journal of Gastrointestinal Surgery.2020 Dec; 12(12): 

468. doi: 10.4240/wjgs.v12.i12.468.

Mittal D, Singh J, Kaur M, Kumar A, Kaur A. To Estimate 

the Levels of Ca19-9 and Its Signi�cance in the 

Diagnosis and Treatment of Pancreatic Biliary and 

Gastrointestinal Malignancies. Asian Journal of 

Pharmaceutical and Clinical Research.2022;15(5):12 5-

7. doi: 10.22159/ajpcr.2022.v15i5.44365.

Ghallab M, Abosheaishaa H, Gupta I, Abdelmoteleb S, 

Stern R. A Case of Choledocholithiasis and Obstructive 

Jaundice with A Very High Serum Carbohydrate 

Antigen 19-9 (CA 19-9) Level: A Case Report and Review 

of Literature. Cureus.2022 Dec;14(12).doi:10.77 

59/cureus.32447.

Zhao B, Cheng Q, Cao H, Zhou X, Li T, Dong L et al. 

Dynamic Change of Serum CA19–9 Levels in Benign 

and Malignant Patients with Obstructive Jaundice 

After Biliary Drainage and New Correction Formulas. 

BioMed Central Cancer.2021 May; 21(1): 517. doi: 10.11 86 

/s12885-021-08204-w.

Utsumi M, Inagaki M, Kitada K, Tokunaga N, Kondo M, 

Yunoki K et al. Preoperative C-Reactive Protein-To-

Albumin Ratio as a Prognostic Factor in Biliary Tract 

Cancer: A Systematic Review and Meta-Analysis. 

Medicine.2023 Jun; 102(22): e33656. doi: 10.1097 /MD. 

0000000000033656.

Ghallab M, Abosheaishaa H, Gupta I, Abdelmoteleb S, 

Stern R. A Case of Choledocholithiasis and Obstructive 

Jaundice with A Very High Serum Carbohydrate 

Antigen 19-9 (Ca 19-9) Level: A Case Report and Review 

of Literature. Cureus.2022 Dec;14(12).doi:10.775 9/c 

ureus.32447.

Giron F and Alcantar D. Looks Can Be Deceiving: A 

Case Report On the Clinical Value of CA 19-9 in 

Obstructive Jaundice. Cureus.2020 Jan; 12(1).doi: 

[1]

[2]

[3]

[4]

[5]

[6]

[7]

10.7759/cureus.6637.

Shah M, Gonzalez F, Chernyavsky S. S1650 Severely 

Elevated CA19-9: Benign or Malignant? O�cial Journal 

of the American College of Gastroenterology.2021 Oct; 

116:S739-40.doi:10.14309/01.ajg.0000780132. 

29425.af.

La Greca G, So�a M, Lombardo R, Latteri S, Ricotta A, 

Puleo S et al. Adjusting CA19-9 Values to Predict 

Malignancy in Obstructive Jaundice: In�uence of 

Bilirubin and C-Reactive Protein. World Journal of 

Gastroenterology.2012 Aug;18(31):4150.doi:10.374 

8/wjg.v18.i31.4150.

Kim HS, Han Y, Kang JS, Kang YH, Lee M, Sohn HJ et al. 

Serum Carcinoembryonic Antigen and Carbohydrate 

Antigen 19-9 As Preoperative Diagnostic Biomarkers 

of Extrahepatic Bile Duct Cancer. British Journal of 

Surgery Open.2021 Nov;5(6):zrab127.doi:10.1093/ 

bjsopen/zrab127.

Zhou X. Meta-Analysis of the Diagnostic Performance 

of Serum Carbohydrate Antigen 19-9 for diagnosing 

Gallbladder Cancer. The International Journal of 

Biological Markers.2022 Mar; 37(1): 81-9. doi: 10.11 77/ 

17246008211068866.

Lyu SC, Wang J, Huang M, Wang HX, Zhou L, He Q et al. 

CA19-9 Level to Serum γ-Glutamyl-transferase as a 

Potential Prognostic Biomarker in Patients with 

Pancreatic Head Carcinoma. Cancer Management and 

Research.2021 Jun: 4887-98. doi: 10.2147/ CMAR. S313 

517.

Ghosh S, Baruah M, Yadav AK, Das AK. Role of CA 19-9 

and its Ratio with CRP and Total Bilirubin in 

Differentiating Malignant from Benign Obstructive 

Jaundice. Journal of Clinical and Diagnostic Research.  

2019 Jan; 13(1). doi: 10.7860/JCDR/2019/38019.12477.

Azam MG, Chowdhury AA, Sajjad SM, Datta IK, Rahman 

MA, Rowshon AH. Diagnostic Role of CA19-9, CA19-

9/CRP Ratio and CA19-9/Total Bilirubin Ratio in 

Differentiating Benign and Malignant Obstructive 

Jaundice. Bangladesh Journal of Medicine.2023 May; 

35(2): 165-6. doi: 10.3329/bjm.v35i20.73261.

Boyd LN, Ali M, Lee�ang MM, Treglia G, de Vries R, Le 

Large TY et al. Diagnostic Accuracy and Added Value of 

Blood-Based Protein Biomarkers for Pancreatic 

Cancer: A Meta-Analysis of Aggregate and Individual 

Participant Data.  E Clinical Medicine.2023 Jan; 55: 

101747. doi: 10.1016/j.eclinm.2022.101747.

Liu W, Liu Q, Wang W, Wang P, Chen J, Hong T et al. 

Differential diagnostic roles of the Serum CA19-9, 

Total Bilirubin (TBIL) and the Ratio of CA19-9 To TBIL 

for Benign and Malignant.Journal of Cancer.2018; 9(10) 

: 1804. doi: 10.7150/jca.25093.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Anwar A et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2123

CA 19-9/CRP Ratio for Malignancy in Obstructed Jaundice Patient

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
236



Zhang W, Wang Y, Dong X, Yang B, Zhou H, Chen L et al. 

Elevated serum CA19-9 indicates severe liver 

in�ammation and worse survival after curative 

resection in hepatitis B-related hepatocellular 

carcinoma. Bio-Science Trends.2021 Dec; 15(6): 397-4 

05. doi: 10.5582/bst.2021.01517.

Wu Z, Zhao P, Wang Z, Huang X, Wu C, Li M et al. 

Adjusting CA19-9 Values with Clinical Stage and 

Bilirubin to Better Predict Survival of Respectable 

Pancreatic Cancer Patients: 5-Year-Follow-Up of A 

Single Center. Frontiers in Oncology.2022 Jul; 12: 96 6 

256. doi: 10.3389/fonc.2022.966256.

Sayed MM, Elsha�e AI, Lotfy M, Abdelhakam SM, 

Rushdy M. Clinical Signi�cance of Serum CA 19-9, CA 

19-9/CRP Ratio and CA19-9/Total Bilirubin Ratio in 

Differentiation Between Malignant and Benign 

Obstructive Jaundice. European Academic Research. 

2017; 12: 10271-91.

Huang X, Lu Z, Zhang K, Wang G, Cai B, Wu P et al. 

Prognostic Impact of the Ratio of Preoperative CA19-9 

to Liver Enzyme Levels in Pancreatic Cancer Patients 

with Jaundice (Predictability of Combined CA19-9/AST 

and CA19-9/γ-GGT for Jaundiced PDAC Patients). 

Pancreatology.2021 Sep; 21(6): 1092-101. doi: 10.101 6/j. 

pan.2021.05.300.

[17]

[18]

[19]

[20]

Anwar A et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2123

CA 19-9/CRP Ratio for Malignancy in Obstructed Jaundice Patient

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
237



Original Article

Pregnancy is acknowledged as a challenging journey in the 
life of a woman navigating productivity, demanding 
substantial psychological adjustments [1]. Yet, it is 
frequently presented as an exciting time along with the 
distress [2]. Expectant mothers often experience 
apprehension about the uncertainties surrounding 
childbirth, parenthood, �nancial and professional 
adjustments, emotional challenges, and relationship with 
their partner [3]. These initial changes render them 
susceptible, both physically and mentally. Even during an 
uncomplicated pregnancy, these transformations can 
hinder a  woman's  capacity  to ful�l l  her  regular 
responsibilities [4]. QOL is a crucial concept that 
effectively captures both positive and negative elements 
contributing to the well-being of a population or individual 

1* 1Rabia Mushtaq and Ayesha Ahmad
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at a precise point in time. Perceived quality of life among 
women is crucial in the realm of perinatal well-being that 
covers physical, mental health, and societal aspects. PSS 
pertains to how individuals perceive the presence and 
su�ciency of their social connections as perception of 
social support during stressful periods can positively 
in�uence health by reshaping insights of risk, reducing 
anxiety, and enhancing managing skills [5]. Furthermore, 
the cognitive facets of social support might act as a 
protective barrier, mitigating the physiological response to 
stress [6]. The primary foundations of assistance for a 
pregnant woman, involving her partner, spouse, family, 
friends, midwife, and doctor, play a pivotal role in delivering 
essential aid. Numerous pregnant mothers encounter 
signi�cant stress, often representing one of the most 
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The journey of pregnancy or motherhood is transformative, offering ful�llment and joy 

alongside natural concerns. This phase entails both physiological and emotional shifts, 

impacting quality of life. Social support enhances the quality of life by improving coping abilities 

to effectively deal with prenatal stress. Objective: To assess predictive association of 

perceived stress, perceived social support, and quality of life of pregnant women; and the 

mediating role of perceived social support in pregnant women's perceived stress and quality of 

life. Methods: This correlational cross-sectional study was conducted from December-2022 to 

January-2023 upon 150 pregnant females (x̄-age 26.5 years) selected from gynae OPDs of 

different hospitals in Karachi, Pakistan through purposive sampling. Urdu versions of Perceived 

Stress Scale, Multidimensional Scale of Perceived Social Support and the Quality-of-Life 

questionnaire were used to collect the data. Results: The signi�cant predictive association was 
2found between perceived stress and quality of life (R = .17, β=-.108, p=<.001), and perceived 

2social support and quality of life of pregnant women (R =.036, β=-.189, p<.001). Furthermore, 

Mediation analysis showed that perceived social support partially mediated the association 
2between perceived stress and QoL of pregnant women (R =.164, F= 15.64, p<.001). Conclusions: 

It may be concluded that perceived social support positively predicts QOL, while perceived 

stress negatively predicts QOL in pregnant females. Moreover, PSS mediate the relationship 

between PS and QOL in this population. Policy making, targeted intervention and support from 

family, and health practitioners would help reduce the distress level and enhance QoL of 

pregnant females. 
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profound challenges they will ever confront. Perceived 
stress refers to the emotions or mental perceptions a 
person experiences concerning the intensity of stress 
from a particular occasion or condition, either at an exact 
instant or in a period of time [7]. There is a complex and 
crucial link between pregnant women's social support and 
their quality of life throughout pregnancy. Pregnant women 
�nd solace in the supportive embrace of social networks, 
which have an impact on more than just companionship; it 
permeates the domains of emotional HEALTH, mental 
wellness, and general happiness. Both the mother's and the 
unborn child's well-being are impacted by the complex web 
of variables that is revealed when one examines the 
relationship between PSS and pregnancy QOL. Studies 
showed that when pregnant women have more social 
support, they have a better QOL in terms of their health [8]. 
Considering the notable prevalence of elevated stress 
levels reported among surveyed women, it is noteworthy to 
highlight that pregnancy necessitates a range of 
adjustments and encounters that contribute to heightened 
emotional susceptibility to psychosocial factors [7]. Stress 
manifests in daily life and is observable in regular 
interpersonal interactions. Numerous studies have 
individually investigated the connections between PSS, PS, 
and the QOL among pregnant women. However, this study 
stresses the position of examining collective impact of 
these variables within the context of this research. 
Furthermore, the study exclusively focuses on women 
experiencing their �rst pregnancies, as this cohort offers a 
diverse range of experiences within the interplay of these 
variables. As the literature on this speci�c intersection of 
PS, PSS, and QOL among pregnant women is relatively 
limited, so this research intends to �ll this gap and provide 
signi�cant new information to what is already known. 
The study designed to investigate predictive relationship 
among PSS, PS, and QOL. It was hypothesized that PSS 
would act as a mediator of PS and QOL.

M E T H O D S

The correlational cross-sectional study was carried out 
from December 2022 to January 2023 upon 150 pregnant 
females with aged between 18-37 years (M=26.5; SD=4.5). 
The sample size was estimated through G*power software, 
which revealed a mandatory sample size of 150 participants 

2to detect a medium effect size (f  = 0.15) with 80% power at 
α= 0.05. Participants were approached from obstetric 
departments of various private and Government hospitals 
in the city of Karachi by using purposive sampling 
technique that was used to ensure the inclusion of 
participants with relevant experiences to address the 
study's objectives effectively. After getting endorsement 
from Ethical Review of Research Committee [Letter No: 
ICP-1(101) 5945] of the Institute of Clinical Psychology, 

R E S U L T S

University of Karachi. Participants involved in the study 
willingly provided their consent by signing a form indicating 
their consent to take part in the research and they were 
given the freedom and right to opt out at any given time 
without facing any repercussions. Furthermore, it was 
emphasized that all data gathered during the study would 
be handled with con�dentiality. The inclusion criteria of 
study focused on �rst-time expectant mothers and all 
trimesters to gain a comprehensive understanding of their 
unique journey. Pregnant women with existing health 
issues, such as heart problems or anemia and those with 
known conditions or taking medications were excluded 
from the research to focus on the impact of pregnancy, on 
participants that are medically �t speci�cally selected 
from this group to explore the unique challenges of �rst-
time pregnancy in this age bracket. This research involved 
the administration of informed consent form, demographic 
form, and urdu versions of PSS [9, 10], MSPSS [11, 12], and 
QOL of Physiological Pregnancy Scale [13]. The Perceived 
Stress Scale consists of 10 items that was applied in 
evaluating stress levels present in people. The marking was 
done on a 5-point Likert questionnaire where the 
participants can respond on a 0 representing 'Never” to a 4 
representing “Very Frequently”. The cronbach's alpha 
reliability of scale is 0.89. The sum score ranges from 0-40 
and as would be expected, higher scores re�ect greater 
levels of perceived stress. The MSPSS is a brief assessment 
measure called the Multidimensional Scale of Perceived 
Social Support and speci�cally designed for measuring 
people's appraisal of the adequacy of available social 
support with reference to the care from family members, 
friends and signi�cant other. The MSPSS is made up of 12 
items and assesses perception of support using the Likert 
rating that includes Very Strongly Agree (7), Strongly Agree 
(6) Agree (5), Moderately Agree (4), Neutral (3), Moderately 
Disagree (2) and Very Strongly Disagree (1). Cronbach's 
alpha reliability of scale is .78. QOL in pregnant females was 
assessed using QOL of the Physiological Pregnancy Scale. 
The 9-items questionnaire aims to capture the physical, 
psychological, and social experiences that signi�cantly 
impact the QoL of pregnant women. Cronbach's alpha 
reliability was .80. SPSS version 25.0 was used to analyze 
the variables of the study. 

Table 1 outlined the demographic information of the 

participants of the study. It shows that 41.3% of the 

participants had quali�cation post Masters, 32% hold 

Master's degree while 16.7% completed graduation. A 

signi�cant portion of the data showed that the participants 

were homemaker (i.e., 76.7%) and belonged to Middle (42%) 

to lower middle socioeconomic status (40%). 88.7% of the 

participants were from joint family system, and had no 
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history of abortions (i.e., 86.7%) and no miscarriages (i.e., 

71.3%). 21.3% of the participants had their �rst trimester, 

30.7% had second trimester, while 48% were in their third 

trimester of their pregnancies at the time of data 

collection. These demographic details offered a thorough 

insight into the characteristics of the individuals involved in 

the study.

Table 1: Demographic Characteristics of Participants (n=150)

Table 2: Descriptive Statistics and Reliability Analysis of 
Perceived Stress Scale (PSS) (n=150)

Demographic Characteristics

Education

1 (0.7%)Middle

N (%)

4 (2.7%)Matric

10 (6.7%)Intermediate

25 (16.7%)Graduation

48 (32.0%)Masters

62 (41.3%)Post-Masters

Occupation

9 (6.0%)Student

3 (2.0%)Govt-Employees

20 (13.3%)Private job

115(76.7%)Homemaker

3 (2.0%)Other

Socio-Economic Status

11 (7.3%)Poor

60 (40.0%)Lower middle

63 (42.0%)Middle

16 (10.7%)Upper Middle

Family System

133 (88.7%)Joint

17 (11.3%)Nuclear

Gestation Period

32 (21.3%)First Trimester

46 (30.7%)Second Trimester

72 (48.0%)Third Trimester

Planning

94 (62.7%)Yes

56 (37.3%)No

Abortion Times

130 (86.7)No

15 (10.0%)Natural way

5 (3.3%)Medical way

Miscarriage Times

107 (71.3%)No

31 (20.7%)Naturally

12 (8.0%)Medical way

Variable

PSS

Cronbach's Alpha

0.914

Minimum

16

Maximum

95

Mean ± SD

64.09 ± 15.22

*PSS (Perceived Stress Scale)

Table 3 showed perceived stress with data that indicates 

the mean score of the sample of study and good internal 

consistency of the scale. 

Table 3: Descriptive Statistics and Reliability Analysis of Pain 
Scale (PS) (n=150)

Variable

PS

Cronbach's Alpha

0.677

Minimum

0

Maximum

69

Mean ± SD

18.47 ± 9.96

*PS (Pain Scale)

Table 4 showed quality of life with the data that indicates 

the mean score of the sample of study and good internal 

consistency of the scale. 

Table 4: Descriptive Statistics and Reliability Analysis of Quality of 
Life (QOL) (n=150)

Variable

QOL

Cronbach's Alpha

0.872

Minimum

17

Maximum

44

Mean ± SD

33.67 ± 5.94

* QOL (Quality of Life)

Table 5 resulted showed that PSS has been found a 

statistically signi�cant predictor of perceived QOL of the 

research participants. PSS accounts for 36% of the 

variance in outcome variable i.e., quality of life, and model 
2demonstrates signi�cance as (R  = 0.036, β = 0.189) **p < 

0.001.
Table 5: Linear Regression Analysis with the PSS as a Predictor of 
QOL of Pregnant Women (n=150)

Variable

Constant

Beta

25.15 2.27

SE
95% Cl

LL UL
B p-Value

20.65 29.64 - -

PSS 0.132 0.034 0.064 0.201 0.334 0.000**

 **p < 0.001

*  PSS (Perceived Stress Scale)

Table 6 resulted suggested that Perceived Stress (PS) has 

been found to be a statistically signi�cant predictor of 

perceived QOL of the research participants. Perceived 

stress accounts for 17% of variance in outcome variable i.e., 
2QOL, and the model demonstrates signi�cance as (R  = 

0.017, β = 0.108) **p < 0.001.     

Table 6: Regression Analysis with the Perceived Stress as a 
predictor of Quality of Life of Pregnant Women (n=150)

Variable

Constant

Beta

36.59 1.174

SE
95% Cl

LL UL
B p-Value

34.26 38.91 - -

PSS -0.146 0.054 -0.249 -0.042 -0.248 0.006*

*p < 0.001

*  PS (Pain Scale)

Mediation analysis has been done with the Mediation Model 

(Model 4) using Hayes Process Macro to see mediation 

effect of PSS on association among PS and QOL. The 

indirect effect of PSS on QOL is signi�cant; effect = -0.026, 

bootstrapped SE = 0.246, 95% CI [-0.0747 to -0.0024]. A 

direct effect of PS on QOL is also signi�cant. This model 

Table 2 showed perceived social support with data that 

indicates the mean score of the sample of study and good 

internal consistency of the scale.
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D I S C U S S I O N

This study found predictive relationship of PSS and PS, on 
QOL and mediating effect of PSS on PS and QOL. The results 
revealed that PSS positively predicted QOL whereas 
perceived stress negatively predicted QOL. This indicated 
that pregnant ladies with high PSS will be able to reduce PS 
and have a better quality of physical, emotional, social, and 
functional life. The �ndings of this study is currently one of 
the few validations of this relationship as supported by the 
�ndings that pregnant women's PSS and QOL was 
measured and concluded that high social support 
enhances the health-related quality of life of women with 
pregnancy [8]. It further explored that pregnant women's 
observations of social support is found to be associated 
with lower levels of anxiety and other negative emotions 
while measuring life quality and satisfaction [14]. The 

C O N C L U S I O N S

To sum up, this study showed that expectant women 
ex p e r i e n c e d  d i f fe r e n t  Q O L  d e p e n d i n g  o n  t h e i r 
psychological well-being that PSS was a positive predictor 
of QOL, and PS was a negative predictor of QOL. Moreover, 
perceived social support played a mediating role between 
PS and QOL in females with pregnancy. The �ndings 
suggest that improving perceived social support and 
reducing stress perceptions can further enhance the QOL 
of pregnant women.

Table 7: Summary of Mediation affects PSS on the Relationship 
between PS and QOL (n=150)

Path Coe�cient CI p-Value

Path a (PS-PSS) 0.1242

SE

-0.2210 -0.466 to -0.024 0.024

Path b (PSS-QOL) 0.0310.121 -0.059 to 0.182 0.007

Total Effect (c: PS
→QOL

0.049-0.1894 -0.286 to -0.092 0.000

Direct Effect, 
c'(PS→QOL) 0.048-0.162 -0.257 to -0.068 0.000

Indirect Effect: 
a*b (PS→QOL) 0.019-0.026 -0.075 to -0.002 -

*p<0.001. Bootstrap Sample = 5000

* QOL (Quality of Life)
*  PSS (Perceived Stress Scale)
*  PS (Pain Scale)

Mediation analysis indicated the PSS is indirectly related to 

quality of life by its relationship with PS. As can be seen in 

Figure 1, perceived social support reported a high 

association with PS (a = -0.2210, p = 0.024) as compared to a 

lower relationship among PS and QOL (b = 0.121, p = 0.007). 

Based on 5000 bootstrap samples, a 95% bias-corrected 

con�dence interval presented that the indirect effect (c' = -

0.162) was entirely more than zero (-0.075 to - 0.002). 

Moreover, perceived social support reported a higher 

quality of life even after considering the indirect effect of 

PS (ab= -0.026, p = 0.000) (Figure 1).

         

  
        

C. -.189**

 

PSS (M)

PS (X) QOL (Y)

. .121

-.162**

.2210**

Figure 1: Mediation Model of PSS (M) on the Association between 
PS (X) and QOL (Y) 

research �ndings are aligned with the study in which they 
investigated the immediate impact of social support on 
Health-Related QOL and explore mediating role of social 
support in correlation between PS and health related QoL 
throughout pregnancy [15]. The study unveils signi�cant 
�ndings with implications for understanding these 
interconnections in their correlational study found that 
stress was contrariwise and signi�cantly connected with 
social support and QOL [16]. Also, social support had a 
direct and signi�cant correlation with the QOL. The study of 
revealed a notable negative relationship among the level of 
PSS and the extent of PS as well as positive relationship 
with enhancement of QOL of pregnant women [17, 18]. PSS 
throughout pregnancy enhanced women's overall 
evaluation of their experiences, as found that the ratio of 
di�culties to improvements in one's quality of life on a daily 
basis is inversely correlated with substantial social support 
[15]. Uplifts and good experiences in QOL occurred more 
often in groups with high levels of social support, but 
hassles occurred less frequently in groups with low levels 
of support [15]. The results of study also align to the study 
of in which they investigate the immediate impact of social 
support on Health-Related Quality of Life and found 
mediating role of social support in correlation between PS 
and QoL throughout pregnancy [15]. The study unveils 
signi�cant �ndings with implications for understanding 
these interconnections. Moreover, studies have also 
revealed that pregnant women who get su�cient social 
support are more likely to be attentive to pregnancy-
related changes, motivating them to adopt bene�cial 
maternity care behaviors [19]. Studies also revealed that 
provision of support from health care providers 
signi�cantly reduce anxiety regarding child care after 
delivery [20]. The study's limitations include the cross-
sectional design, which captures data at a single point, 
hindering the assessment of evolving relationships among 
variables. Cultural in�uences and purposive sampling may 
limit the generalizability of �ndings, as the results may not 
apply to diverse cultural contexts. Additionally, shifts in 
perceived support, stress, coping mechanisms, and quality 
of life throughout pregnancy remain unexplored, 
highlighting the need for longitudinal research.

says that PSS mediates partially the association among PS 

and QOL (Table 7).
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Original Article

Viral hepatitis is the most widely spread infectious 
condition of liver in�ammation having a list of serotypes 
[1]. Both Hepatitis B virus (HBV) and Hepatitis C virus (HCV) 
infections are signi�cant for causing chronic hepatitis and 
have become the chief cause of liver cirrhosis and 
hepatocellular carcinoma. Out of these two, hepatitis C had 
become severe sequelae. It can develop acute hepatitis, 
chronic hepatitis or a chronic carrier state and 
hepatocellular carcinoma [2]. Hepatitis B contamination is 
caused by the hepatitis B virus (HBV). It belongs to the 
Hepadenviridae family [3]. It is a member of the 
Orthohepadnavirus genus [4]. It is a partly double-
stranded DNA virus. HBV have a constricted host range, 
which is restricted to humans and chimpanzees only. Out of 
these two, humans are the chief natural host for HBV [5]. 
HBV can cause tarnishing of hepatic cells of the liver and 
liver failure. At the late phase of infection, HBV may 

1* 1 1Asma Waheed Qureshi , Farah Jabeen  and Madiha Mehmood
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progress to hepatocellular carcinoma (HCC) and cirrhosis. 
There are two states of HBV infection, acute and chronic. 
Acute hepatitis frequently happens when the natural 
resistance is sound. Upon infection to liver cells, HBV has 4-
6 weeks to an extensive 6-month incubation phase. Chronic 
Hepatitis B is the disease state if the perseverance of 
Hepatitis B (HB) antibodies and HBV exceeds 6 months [6]. 
It is related to a total 15-25% hazard of premature deaths 
from liver malignancy [7]. Hepatitis C virus (HCV) belongs to 
the family Flaviviridae and species of Hepacivirus [8]. It is a 
miniature, encapsulated virus of 55 nanometers. It is a 
single-stranded RNA virus and this strand is a positive 
sense strand [9]. HCV is accountable for liver scarring, liver 
cancer and liver failure after decades of infection. HCV 
move into the host cel ls  via receptor-mediated 
endocytosis [10]. There are two states of hepatitis C �rst is 
Acute and second is chronic hepatitis.  In the acute 
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Hepatitis B and hepatitis C are peak overwhelming infectious conditions belonging to liver 

in�ammation. According to the World Health Organization's hepatitis report, 96% of the 1.3 

million hepatitis virus-related fatalities annually, of which 720,000 happened at the cirrhosis 

stage, were the result of chronic infections with the hepatitis B and hepatitis C viruses. 

Objectives: To assess the sero-prevalence of Hepatitis B and Hepatitis C in District Sialkot. 

Methods: A total of 1,737 blood samples were randomly collected from participants who visited 

the hospital for hepatitis screening from March 2018 to August 2018. All the samples were 

screened via Immune-chromatographic strip test. Statistical analysis was performed on data 

using IBM SPSS Statistics (Version 27). Results: A total of 15.5% samples tested positive, out of 

which 12.43% samples were hepatitis C viruses and 2.82% were hepatitis B viruses positive 

respectively. Overall prevalence was higher in male (16.60%) than female 14.19%. Sero-

prevalence was high between the age group of 61-80 years. Likewise, among married persons 

(17.16%) as compared to unmarried (8.01%). Conclusions: It was concluded that a signi�cant 

association of prevalence of hepatitis with both age and marital status (p<0.001) was observed, 

while no signi�cant effect was on gender.



hepatitis C infection state, the onset of disease with clear 
symptoms ranges from 3-12 weeks after �rst exposure [11]. 
In chronic hepatitis C viral RNA remained persistent in 
blood. It occurs after at least 6 months or longer afterwards 
the inception of severe infection [12]. Approximately 2 to 
10% of individuals with chronic HCV infection have co-
infection with hepatitis B. This co-infection accelerates 
liver infection and increases the risk of liver cirrhosis, HCC, 
and even death [13]. Symptoms of HBV and HCV infection 
include jaundice, tiredness, anorexia, low appetite, malaise 
and severe weakness [11]. The basic treatment of HB viral 
infection is vaccination against the virus which has been 
accessible since 1982. This inoculation comprises a 
recombinant HBs Ag protein which is derived from yeast. 
This protein is effective in more than 95% of Immuno-
competent receivers [14]. Up to now, the vaccine is not 
available for HCV [15]. Two commonly adopted HCV 
therapies are utilized for treating hepatitis. Firstly, is 
standard or PEGylated interferon Alfa and the second one is 
ribavirin. These two therapies ensure effectiveness in 
40%–50% of treated suffering ones [16]. Among all the 
serotypes of hepatitis,  HBV is the major necro-
in�ammatory agent in developing and under-developing 
countries. Approximately 248 million individuals are 
chronically septic by hepatitis B virus worldwide [17]. 
Around 780, 000 deaths occur per year due to HBV. Chronic 
infection is responsible for 650,000 deaths annually. 
Wisely, 130,000 deaths occur due to acute hepatitis [18]. 
There are about 370 million carriers of HBV [19]. The 
prevalence of Hepatitis B is at a peak of 6.2% in the Paci�c 
Regions of West [7]. The World Health Organization has 
associated hepatitis C with a 'viral time bomb'. This time 
bomb could be the chief cause of billions of deaths around 
the world. About 350, 000 to 500, 000 individuals are 
expected to expire each year due to hepatitis C virus.  WHO 
demonstrated that about 3% of the world's population, 
about 180 hundred thousand people is disease-ridden by 
HCV. HCV is accountable for 50-76% of entire liver 
malignancy cases [7]. Pakistan is currently facing the 
overwhelming infectious condition of hepatitis with a 
prevalence rate between 0.3-33 percent [20]. It is 
assessed that approximately 150, 000 individuals are world 
widely diseased with hepatitis C virus [21]. One study 
predicted 10% frequency of HBV and 6.7% of HCV among 
women in Pakistan [22]. Records from diverse regions of 
Pakistan revealed a 2.4% frequency of HBV. Temperate to 
the heavy dominance of HBV infection was observed in 
Punjab, Baluchistan, Sindh and (KPK) Khyber Pakhtunkhwa.  
About 29% of chronic liver disease cases and 8% of 
hepatocellular carcinoma cases are HCV seropositive in 
Pakistan [23]. This study aims to assess the sero-
prevalence of Hepatitis B and Hepatitis C in District Sialkot.
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This cross-sectional study was conducted in district 
Sialkot, located at Latitude 32°30'N and Longitude 74°31'E 
in the northeast province of Punjab, Pakistan. From March 
2018 to August 2018, 1,737 blood samples were randomly 
collected from Abdul-Sattar lab's free hepatitis screening 
camp. The minimum sample size (385) was calculated with 
the online tool “Sample Size Calculator” at 5% error. All 
Individuals from District Sialkot, both married and 
unmarried, infected with HBV+/HCV+, aged (0->80) years, 
and any gender (male and female) who visited Abdul-Sattar 
lab's free hepatitis screening camp.  Patients with any 
other infection and having HAV+ were excluded. Distinct 
information including the history, sex, age and marital 
status of each patient was obtained by interviewing the 
patient via a questionnaire. For screening of Hepatitis, a 
standard diagnostic kit was used (Bioline kit). The presence 
of the control line and test line con�rms a positive test. 
Faint test lines were regarded as weak positive. The 
presence of the control line alone con�rms negative 
results. Statistical analysis (Chi-square) was applied to 
data using IBM SPSS Statistics (Version 27). 

M E T H O D S

Out of 1,737 samples, 265 (15.25%) were positive for 

hepatitis B and C. While 49 (2.82%) were HBV positive and 

216 were HCV positive (12.43%). Out of 765 males 

127(16.60%) were positive for hepatitis. A total of 3.52% 

were HBV and 13.07% were HCV positive. Among 972 

females 2.26% were HBV positive and 11.93% were HCV 

positive. Non-signi�cant difference (p=0.204) was 

observed between the prevalence of hepatitis in two 

genders (Table 1).

R E S U L T S

Table 1: Gender Wise Prevalence of HBV+ and  HCV +  Patients

Gender

Male

p-
value*

Positive 
Patients (%)

 HBV+ 
Patients 

(%)

 HCV+ 
Patients

 (%)

Total 
Patients

765 127 (16.60%) 27 (3.52%) 100 (13.07%)

0.204Female 972 138 (14.19%) 22 (2.26%) 116 (11.93%)

Total 1737 265 (15.25%) 49 (2.82%) 216 (12.43%)

Distribution of HBV and HCV in different age groups from 0-

20, 21-40, 41-60, 61-80 and above 80 years of age are 

mentioned in Table 2. The highest HBV and HCV were noted 

in the 61-80 years' age group. No positive patients above 80 

years were noted for HBV infection while the lowest HCV 

infection was noted in the 0-20-year age group. The chi-

square test showed a signi�cant difference (p=0.0001) 

between the prevalence of hepatitis in different age groups 

(Table 2).
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Table 2: Age-Wise Distribution of HBV+ and HCV+ Patients

0-20

Age
(Years)

Total 
Patients

Positive 
Patients

HBV+ 
Patients

HCV+  
Patients

p-
Value

151 (8.69%) 10 (6.62%) 4 (2.64%) 6 (3.97%)

0.0001

21-40 1,012 (58.26%) 127 (12.54%) 29 (2.86%) 98 (9.68%)

41-60 452 (26.02%) 95 (21.01%) 12 (2.65%) 83 (18.36%)

61-80

>80

Total

110 (6.33%)

12 (0.69%)

1737

30 (27.27%)

3 (25%)

265 (15.25%)

4 (3.63%) 26 (23.63%)

0 (0.00%) 3 (25%)

49 (2.82%) 216 (12.43%)

Out of 1,375 married patients, 236 (17.16%) were positive 

overall. Among married positive patients 2.69% were HBV+ 

and 14.47% were HCV+. While unmarried patients were 

8.01% positive, out of it 3.31% were HBV+ and 4.69% were 

HCV+. A signi�cantly high (p=0.000016) prevalence of 

hepatitis was observed in married persons (Table 3).

Table 3: Prevalence of HBV+ and HCV+ According to Marital Status 
of Patients 

Marital
 status

Married

Total 
Patients

Positive 
Patients (%)

HBV+ 
Patients

HCV+ 
Patients

p-
Value

1,375 (79.15%) 236 (17.16%) 37 (2.69%) 199 (14.47%)
0.0-

00016
Unmarried 362 (20.84%) 29 (8.01%) 12 (3.31%) 17 (4.69%)

Total 1737 265 (15.25%) 49 (2.82%) 216 (12.43%)

Among 765 male samples, 0.13% were weak HBV+ and 

0.26% were HCV+. While in female samples 0.61% were 

weak positive only for HCV. No signi�cant (p=0.516) 

difference was noted gender-wise in weak hepatitis-

infected patients (Table 4).

Table 4: Gender-Wise Distribution of Weak HBV+ and HCV+

There are some exceptional cases of showing weak 

positive results with testing regarding age. Among age 

groups of 0-20, 21-40, 41-60, 61-80 and above 80 years, 

weak HBV was noted only in the 61-80 years' age group. 

Likewise, weak HCV prevalence was in the age group of 0-

20, 21-40, and 41-60 years. A signi�cant difference 

(p=0.015) was observed between the prevalence of 

hepatitis in different age groups with weak infection (Table 

5).

Table 5: Age-Wise Distribution of Weak HBV+ and HCV+ Patients

According to the marital status, 9 samples showed weak 

positivity out of whom 8 were married and 1 was a bachelor. 

No signi�cant (p=0.47) difference was noted in married and 

unmarried weak hepatitis-infected patients (Table 6).

Table 6: Prevalence of Weak HBV+ and Weak HCV+ Patients 
According to Martial Status of Patients 

There were also some unique cases in which some patients were 

suffering from HBV and HCV at the same time. Out of 1,737 

patients, 0.28% of samples had shown their positivity to both HBV 

and HCV screening tests. Among these 5 patients, 3 were male 

and 2 were female. All of these 5 patients belong to 21-40 years of 

age group and were married. 

D I S C U S S I O N

HBV and HCV viruses are widespread in South East Asia 
including Pakistan. It is expected that nearly 10,00, 000 
people are living with hepatitis in Pakistan. Several studies 
have been conducted to estimate the seroprevalence of 
HBV and HCV in Pakistan and reported different rates of 
infection from different areas. In 2008, a report presented 
7.3% HCV infection and 2.2% HBV infection at Sir Ganga 
Ram Hospital, Lahore [24]. In 2006, 1.7% to 5.5% HBV 
prevalence was reported among children of Karachi, 
Pakistan [25]. In 1996, 1.18% prevalence of HCV and 2.48% 
prevalence of HBV among blood donors in southern 
Pakistan was reported [26]. In the Punjab Regiment Centre 
Mardan, sero-prevalence of HCV reported was 3.69% and 
HBV was 3.24% [27]. Our study also reported a low 
prevalence of Hepatitis B (2.82%) in contrast to Hepatitis C 
(12.43%) indicating people are more susceptible to 
Hepatitis B or there may be differences in the mode of 
transmission of both type of infections. In a study, 7.56% 
Seroprevalence of HCV with a male predominance of 
10.84% was reported in Fauji Foundation Hospital, 
Rawalpindi [28]. Our results are signi�cant to these results 
with the predominant prevalence of HCV and HBV in males. 
In Rawalpindi and Islamabad, the dominance of HBV over 
HCV was reported as 2.6% [29]. These results of HBV 
prevalence are by our results showing 2.82% HBV 
prevalence but HCV is dominant in Sialkot as compared to 
the HBV in Rawalpindi and Islamabad.  A study reported a 
3.5% prevalence of HCV in District Mansehra. The 
incidence of HCV infection was high 4% in males as 
compared to females 2% [30]. These results of our study 
also show a higher prevalence of HCV among males. 
Gender-wise incidence was documented to be higher 19.1% 
in male than in female 12.7% from the district Peshawar is 

Gender

Male 765 (44.04%) 3 (0.39%) 1 (0.13%) 2 (0.26%)

0.516Female 972 (55.95%) 6 (0.61%) 0 (0.00%) 6 (0.61%)

Total 1737 9 (0.51%) 1 (0.05%) 8 (0.46%)

Total 
Patients

 Weak 
+ve Patients 

(%)

 Weak HBV+ 
Patients 

(%)

 Weak HCV+ 
Patients

 (%)

p-
Value

0-20 151 (8.69%) 1 (0.66%) 0 (0.00%) 1 (0.66%)

0.015

21-40 1,012 (58.26%) 4 (0.39%) 0 (0.00%) 4 (0.39%)

41-60 452 (26.02%) 3 (0.66%) 0 (0.00%) 3 (0.66%)

61-80

>80year

Total

110 (6.33%)

12 (0.69%)

1737 (100%)

1 (0.90%)

0 (0.00%)

9 (0.51%)

1 (0.90%) 0 (0.00%)

0 (0.00%) 0 (0.00%)

1 (0.05%) 8 (0.46%)

Age
(Years)

Total 
Patients (%)

Weak +Ve 
Patients (%)

Weak HBV+
 Patients (%)

 Weak HCV+ 
Patients (%)

p-
Value

Marital
 status

Married 1,375 (79.15%) 8 (0.58%) 1 (0.07%) 7 (0.50%)

0.47Unmarried 362 (20.84%) 1 (0.27%) 0 (0.00%) 1 (0.27%)

Total 1,737 (100%) 9 (0.51%) 1 (0.05%) 8 (0.46%)

Total 
Patients

 (%)

Weak 
Positive 
Patients 

(%)

 Weak HBV+ 
Patients 

(%)

      Weak HCV+
     Patients

     (%)

p-
Value
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analogous to our results [31]. Our study shows high 
surveillance of HCV and HBV among males and married 
people. The main routes of transmission of HBV and HCV 
are blood transfusion and, the use of contaminated 
syringes, and razors. Males are more susceptible to 
infection due to having insecure sexual relationships with 
numerous partners and using contaminated syringes at 
barber shops.
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Original Article

Approximately 5-8% of pregnancies are affected by pre-
eclampsia, a hypertensive disorder [1]. It remains one of 
the leading cause of fetal and maternal morbidity and 
mortality around the globe [2, 3]. Pre-eclampsia, if not 
promptly diagnosed and managed, may result in serious 
complications, including intrauterine growth restriction, 
placental abruption, and progression to eclampsia, a life-
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threatening condition involving seizures [4]. Accurate and 
timely diagnosis of pre-eclampsia is extremely critical in 
ensuring maternal and fetal well-being. The traditional gold 
standard test to diagnose proteinuria, a key diagnostic 
criterion for pre-eclampsia, is 24-hour urine collection test 
[5]. This process is very accurate but time-consuming, 
burdensome, and often impractical for use in busy clinical 
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Preeclampsia is main cause of fetal, maternal and newborn death globally, particularly in low- 

and middle-income nations. It's usually diagnosed when a pregnant woman shows indicators of 

hypertension and proteinuria. Objective: To determine diagnostic accuracy of spot urine 

protein-creatinine ratio (P/C ratio) for pre-eclampsia in females presenting with pregnancy 

induced hypertension, using 24-hour urine protein as gold standard, and to look for a correlation 

between spot urine P/C ratio and 24-hour urine protein. Methods: This was cross sectional 

study carried out at Department of Obstetrics and Gynecology, Sughra Sha� Medical Complex, 

Narowal from February 2024 to August 2024. 451 pregnant females after 20 weeks till delivery 

were admitted through OPD in ward. Simple Random sampling technique was used to collect 

data. All information was recorded through pre-designed Proforma regarding 24-hour urine 

collection and spot urine to P/C ration. Data were entered and analyzed by SPSS version 23.0. 

Spearman's rank correlation coe�cient was used to evaluate the relationship between the spot 

urine P/C ratio and 24-hour urine protein. A p-value <0.05 was considered statistically 

signi�cant. Result: Spearman's correlation showed a strong positive correlation (r=0.82, 

p<0.05) between 24-hour protein and spot urine P/C ratio. Moreover, results showed a 

speci�city of 87.8% (83.6%–91.9%), and sensitivity of 97.2% (94.9%–99.4%) based on clinical 

thresholds for proteinuria. Conclusions: The �ndings showed that urine P/C ratio might replace 

24-hour urine protein for detecting proteinuria in preeclampsia. Additionally, it is a standardize, 

easy to execute and straightforward test and affordable with no requirement of systematic 

hospitalization.
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settings [6]. Substantial compliance challenges are faced 
by the patients. To address these limitations, a faster and 
simpler diagnostic methods such as spot urine P/C ratio 
have been explored [7]. P/C ratio that involves measuring 
protein and creatinine concentration within a single 
sample spot urine, normalizing the level of protein to 
creatinine to  account  for  changes in  the ur ine 
concentration [8, 9]. It provides a reliable estimate of daily 
protein excretion and offers a very suitable substitute to 
24-hour urine collection test. Several studies investigated 
the accuracy of the diagnostic P/C ratio to predict 
signi�cant proteinuria in pregnant women, but the results 
have been varied across clinical context and populations 
[10]. However, this method shows promise as a fast and 
non-invasive tool for the identifying pre-eclampsia in 
women with Pregnancy-Induced Hypertension (PIH) [11]. 
PIH is characterized by elevation of blood pressure in 
pregnancy without any previous history hypertension [12]. 
While PIH may resolve postpartum, it can pose a 
substantial risk of progressing to pre-eclampsia. Thus, it is 
crucial to detect pre-eclampsia early on in hypertensive 
pregnant women to prevent any adverse outcomes [13]. 
There is growing interest to evaluate the diagnostic 
precision of the P/C ratio as a dependable alternative to the 
24-hour urine collection, given the clinical importance of 
identifying pre-eclampsia early on in women with PIH [14]. 
If proven to be effective, it could enhance the e�ciency of 
pre-eclampsia diagnosis and enable timely intervention, 
reducing the burden of complications [15]. 
This study aimed to assess and evaluate the diagnostic 
accuracy of the spot urine P/C ratio to detect pre-
eclampsia in hypertensive women induced by pregnancy. 
By comparing the P/C ratio to the traditional 24-hour urine 
collection method, seeked to determine its utility as a 
screening tool for an early and e�cient diagnosis of pre-
eclampsia in clinical settings.

M E T H O D S
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This cross sectional study was carried out at Department of 
Gynecology and Obstetrics, Sughra Sha� Medical Complex, 
Narowal from February 2024 to August 2024. Study 
Population was pregnant females after 20 weeks till 
delivery were admitted through OPD in ward of Gynecology 
and Obstetrics, Sughra Sha� Medical Complex, Narowal. 
Simple random sampling technique was used to take data. 
Sample size of 451 females was collected using 
www.raosoft.com with the con�dence level 99% and 
margin of error 5%. All females with age of 16-35 years 
having 1st time hypertension during pregnancy with 
Gestational age >20weeks (through LMP) and singleton 
pregnancy (through USG). PIH (BP≥140/90mmHg) having 
suspicion of pre-eclampsia (PIH + proteinuria ≥ +1 on 
dipstick) were included in study. While females with history 
of tuberculosis, Diabetes Mellitus (BSR >180mg/dl), 

Deranged LFTs (ALT > 40IU,  AST > 40IU),  Renal 
insu�ciency (serum creatinine >1.2mg/dl), Chronic 
hypertension (through history and medical record or PIH 
before 20 weeks of gestation) and with history of urinary 
tract infection (detect from urine test) were excluded from 
study. After taking approval from the ethical review board 
(Ref: SMC/0108), 451 patients meeting the inclusion 
requirements were admitted from the OPD in ward of 
Gynecology and Obstetrics, Sughra Sha� Medical Complex, 
Narowal. Informed consent was taken from all participants. 
The descriptive data of subjects including sex, age, BMI, 
height and weight were obtained. 24-hour urine was 
collected from all  patients. Patients were given 
instructions regarding collection of on-time spot urine on 
the next day after the 24-hour urine collection in hospital-
provided sterile containers. Instructions were given to 
patients regarding proper sample collection to avoid 
contamination. Both spot urine and 24-hour samples were 
analyzed on same day in the hospital laboratory to ensure 
sample integrity. The analyses were performed using a fully 
a u t o m a t e d  b i o c h e m i c a l  a n a l y z e r .  C r e a t i n i n e 
concentration was determined using the Jaffe kinetic 
method (Roche) while protein concentration was measured 
using the immunoturbidimetric method (Roche). P/C ratio 
was calculated using formula: P/C ratio= Spot Urine Protein 
(mg) / Spot Urine Creatinine (mmol). All this data was taken 
through pre designed Proforma. Data were entered and 
analyzed by using SPSS version 23.0. Mean ± S.D was used 
for quantitative variables like age, height, weight, BMI, spot 
urine and 24-hour urine P/C ratio. Frequency and 
percentage were calculated for status (positive or 
negative) of spot and 24 hour's urine P/C ratio. To show 
correlation between the spot urine P/C ratio and 24-hour 
urine total protein Spearman's rank correlation coe�cient 
was used to evaluate the relationship between the spot 
urine P/C ratio and 24-hour urine protein. The p-value for 
statistical signi�cance was established at p<0.05. 
Speci�city and Sensitivity were calculated to check the 
diagnostic performance of the spot urine P/C ratio in 
identifying substantial proteinuria. A 24-hour urine protein 
excretion >0.3 g/day and spot urine P/C ratio >30 mg/mmol 
was considered indicative of signi�cant proteinuria.

R E S U L T S

Table 1 showed descriptive statistics of subjects. The mean 

maternal age was 31-years (range: 17-35 years), showing 

diversity in age group. The average BMI of females was 
228.2kg/m , suggestive of being overweight, which may 

highlight an underlying risk factor for pre-eclampsia in this 

population. The mean gestational age at time of 

assessment was around 33.4 weeks. It demonstrates that 

study population was focused on women in third trimester 

of pregnancy.
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D I S C U S S I O N

The present study results reported the e�cacy of spot 
u r i n e  P / C  r a t i o  i n  d i a g n o s i n g  p r e - e c l a m p s i a , 
demonstrating a signi�cant correlation (r=0.82) with 24-
hour urine protein test. The median value of P/C ratio in 
current cohort was reported as 25 (0-105mg/mmol), 
re�ecting a signi�cant prevalence of proteinuria. Mdunge 
and Baloyi in 2021 carried out a prospective cross-sectional 
study and highlighted that spot urine P/C ratio is an 
effective alternative for 24-hour proteinuria with a 
correlation coe�cient of r=0.74(p<0.001). However, cut-off 
of 30mg/mmol and area under curve (AUC=0.8506) propose 
produces lower sensitivity of 81.4% and speci�city of 77.7% 
compared to our �ndings. These variations may be due to 
population differences in clinical threshold. Though, it is 
concluded that spot urine P/C ratio shortens hospital stays 
and speed up treatment commencement, the lower 
speci�city reported warrants caution in interpreting 
borderline results [16]. A study conducted by Talukdar DS et 
al., in 2023 revealed that there was a signi�cant 
association between abnormal serum lipid levels and 
higher P/C ratio values in females with gestational 
hypertension compared to pregnant females with normal 
blood pressure. The �ndings of present study showed that 
52.8% of the participants tested positive for 24-hour urine 
protein test but did not �nd its association with serum lipid 
levels. Thus, their �ndings showed that serum lipid 
indicators such as cholesterol and triglycerides exhibited 
unique patterns in patients with gestational hypertension 
besides raised P/C ratio values. This suggest an 
opportunity for future research to check theses 
biomarkers along with P/C ratio to improve precision and 
prognostic value in PIH [17]. In present study a sensitivity of 
97.2% closely aligns with �ndings from Nyota PK et al., 
(96.6%) however speci�city (89.9%) was slightly lower than 

Table 1: Descriptive Statistics of Subjects

Table 2 summarized data on urine protein analysis. The 

median spot urine P/C was 25 mg/mmol with broad range 

(0-105 mg/mmol). Likewise, the median of 24-hour urine 

protein was 1.4 g/day (range: 0.3-10.95 g/day). These 

�ndings in proteinuria levels among the pregnant females 

suggested varying severity of pre-eclampsia, emphasizing 

importance of accessible and reliable diagnostic tool.

Variables

Mother Age (Years)

Mean ± SD Median (Min-Max)

31.0 ± 8.2 30 (17-35)

Body Mass Index (BMI) 28.2 ± 7.7 28 (24-30)

Gestational Age (Weeks) 33.4 ± 8.7 33 (32-34)

Table 2: Descriptive Statistics of Urine Analysis

Variables

Spot Urine P/C Ratio (mg/mmol)

Median (Min-Max)

25 (0-105)

24 Hour Urine Protein (g/Day) 1.4 (0.30-10.95)

Table 3 classi�ed participants based on proteinuria status 

using spot and 24-hour urine tests. Spot urine protein tests 

classi�ed 47.7% as positive, while 52.3% were negative 

closely aligning with 24-hour urine results i.e. 47.2% 

negative and 52.8% positive. These results showed that the 

spot urine P/C ratio closely supports results of 24-hour 

urine collection, con�rming its possibility as an alternative 

diagnostic mean.

Table 3: Urine Protein Quanti�cation

Variables

Spot Urine Protein (mg/mmol)

Median (Min-Max)

215 (47.7%)

Category

Positive

236 (52.3%)Negative

24-Hour Urine Analysis (g/Day)
238 (52.8%)Positive

213 (47.2%Negative

Sensitivity that is aptitude to spot true positives of the spot 

urine test was 97.2% (94.9%–99.4%), means it correctly 

identi�es 97.2% of cases with proteinuria. The speci�city 

which is ability to detect true negatives was 89.9% 

(83.6%–91.9%), showing that it successfully ruled out 

proteinuria in 89.9% of cases. The positive predictive value 

which is probability that positive result is truly positive was 

87.7%, while negative predictive value that is probability 

that a negative result is truly negative was 97.2%. The 

accuracy of the test was 92.2%, representing that the spot 

urine protein-to-creatinine ratio is very effective 

diagnostic tool (Table 4).

Table 4:  Speci�city, Sensitivity, Positive and Negative 
Predicative Value and Accuracy

Variables

-

Frequency (%)

207 (45.9%)

Category

True Positive (TP)

29 (6.5%)False Positive (FP)

6 (1.3%)False Negative (FN)

209 (46.3%)True Negative (TN)

Sensitivity TP/(TP + FN) 207/(207 + 6) = 97.2

Speci�city TN/(TN + FP) 209/(209 + 29) = 89.9

Positive Predictive Value TP/( TP + FP) 207/(207 + 29) = 87.7

Negative Predictive Value TN/( TN + FN) 209/(209 + 6) = 97.2

Accuracy (TP+TN)/ (TP + TN +
 FP + FN)

(207 + 209)/(207+
209+29+6) = 92.2

Table 5 showed that there is positive correlation between 

the spot urine P/C ratio and the 24-hour urinary protein, 

(r=0.82, p< 0.05). This strong correlation coe�cient shows 

that the spot urine test aligns well with the results of 24-

hour urine test in detecting proteinuria. So it supported use 

of spot urine P/C ratio as a diagnostic alternate for 

diagnosing signi�cant proteinuria.

Table 5: Correlation between P/C Ratios Versus 24 hours Urinary 
Protein

Variables

P/C Ratio Versus 24 hour
 Urinary Correlation

Correlation Co-E�cient p-Value

r = 0.82 (Strong Positive
 Correlation)

<0.05
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Nayota PK et al., at optimum threshold of 30.8mg/mmol. 
The low speci�city in present study might highlight 
differences in proteinuria severity. Thus, it is established 
P/C ratio's role in reducing diagnostic delays and improving 
results, predominantly in developing countries with 
economic constraints [18]. Tian M et al., carried out a study 
in 2021 to evaluate the PCR test diagnostic accuracy in 
detecting severe proteinuria in pre-eclamptic females. The 
�ndings of their study demonstrated signi�cant 
correlation (r = 0.802, p < 0.001). The overall results support 
the use of the P/C ratio to predict clinically signi�cant 
proteinuria in outpatient settings, even though the 
correlation was weak in cases with proteinuria < 300 mg (r = 
0.69, p = 0.044). This method reduces unnecessary 
hospitalizations while offering a useful and less 
burdensome alternative to 24-hour urine collection. It also 
gives important information for monitoring renal function 
in pre-eclamptic women [19]. Similarly, cross-sectional 
study was carried out in 2021 by Bindu, which highlighted 
strong correlation (r = 0.7, p < 0.001), slightly lower than 
these results (r=0.82, p<0.05). Moreover, the �ndings of this 
study endorse the use of spot urine P/C ratio test as a quick, 
easy, valid, and time-e�cient alternate for laborious 24-
hour urine protein test, speci�cally in nations such as India 
where there is high patient to staff ratio [20]. Furthermore, 
the results of the present study demonstrated that in 
participants the value of median 24-hour urine protein was 
1.4g/day; whereas, the median value of P/C ratio was found 
to be 25 mg/mmol. Kamińska J et al., conducted a 
systematic review in 2020 to estimate the diagnostic value 
of the spot P/C ratio test regarding spectrum of clinical 
diseases, like kidney disease, hypertension, gestational 
hypertension, and preeclampsia. Their outcomes exhibited 
a signi�cant correlation between the two tests, 
accentuating reliability and e�cacy of spot urine P/C ratio. 
The recommended values of cut point such as 30 mg/mmol 
are crucial for precise diagnosis of preeclampsia. However, 
24-hour urine protein test is gold standard test in doubtful 
cases as it increases the e�cacy of patient care by 
accurately diagnosing proteinuria [14]. DEĞER SM et al., 
carried out a study in 2023 reinforced spot urine P/C ratio 
validity and correlation with 24-hour urine protein [21].  
Furthermore, they reported that this test in simple, quick, 
valid and convenient substitute of 24-hour urine protein 
test which is laborious and time consuming. Hence, their 
study mirrors our results further validating its reliability. 
The �ndings of this study have signi�cant implications for 
clinical practice. The spot P/C ratio offer rapid and cost-
effective choice mainly in resource limited settings. 
Moreover, Spot urine P/C ratio testing can aid in timely 
diagnosis, enabling early intervention and management of 
pre-eclampsia. Additionally, integrating P/C ratio with 
other biomarkers, such as lipid pro�les, could improve 

C O N C L U S I O N S

In conclusion, these results showed that the spot urine P/C 
ratio is a highly speci�c, sensitive, and accurate method for 
diagnosing proteinuria in pre-eclampsia. Spot urine P/C 
ratio's strong correlation with 24-hour urine protein and 
high diagnostic accuracy makes it an effective alternative 
in both resource-rich and resource-limited settings. 
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Original Article

Neutropenia is a common side effect of chemotherapy that 
compromises immune function and heightens infection 
risk among patients. Febrile neutropenia (FN) is a serious 
complication of chemotherapy treatment and may present 
as the only clinical sign of infection [1]. Patients with febrile 
neutropenia are more susceptible to life-threatening 
bacterial infections due to a lack of in�ammatory response 
[2]. Effective management of neutropenic fever is 
essential for reducing serious infections and improving 
patient outcomes, especially given that cancer is the 
second leading cause of mortality worldwide [3]. 
Oncology-trained nurses play a critical role in diagnosing 

1* 2 3 4Sa�ah Mir , Mehreen Ali Khan , Farzana Khan  and Shaheen Butt  

¹Department of Nursing, National University of Medical Sciences, Islamabad, Pakistan 

²Department of Armed Forces, Bone Marrow Transplant Center, Rawalpindi, Pakistan

³Department of Nursing, Armed Forces Bone Marrow Transplant Center, Rawalpindi, Pakistan

⁴Department of Nursing, Armed Forces Post Graduate Medical Institute, Rawalpindi, Pakistan 

and managing neutropenic fever, necessitating a thorough 
understanding of the condition and its treatment [4]. 
Neutropenia is a major dose-limiting adverse effect 
associated with chemotherapy, radiation therapy, and 
various blood disorders. It markedly heightens the risk of 
infections, which can quickly worsen and result in sepsis, a 
potentially life-threatening condition if not addressed 
swiftly. In the management of FN, Nurses are essential in 
managing infections related to neutropenia by enforcing 
preventive strategies, educating patients and their 
caregivers about the signs of infection, and facilitating 
timely medical intervention when needed ' . According to a 
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Febrile neutropenia is a signi�cant complication from chemotherapy, often being the initial 

indication of infection in cancer patients. Neutropenic fever requires e�cient management. 

Objectives: To determine knowledge and infection control practices of Oncology and Bone 

Marrow Transplant Nurses in managing Neutropenic Fever in Chemotherapy patients. Methods: 

A cross-sectional survey was conducted from April to June 2024 to assess nurses' knowledge 

and infection control practices regarding neutropenic fever. A sample of 105 oncology and bone 

marrow transplant nurses was recruited from four tertiary care hospitals in Rawalpindi and 

Islamabad. Convenient Sampling was employed for enrolling participants. The data were 

collected using a structured questionnaire comprising three sections: demographic 

information, a 30-item true/false neutropenia knowledge questionnaire, and a 16-item practice-

based questionnaire developed. Data were analyzed using SPSS version 26.0. Results were 

presented as frequencies and percentages, and associations were tested using the chi-square 

test. Results: The study revealed a signi�cant correlation between knowledge scores and 

infection control practices. Nurses had an average knowledge score of 23.04 ± 4.0, with 50.5% 

demonstrating good knowledge. Infection control adherence averaged 11.91 ± 2.37, with 44.8% 

showing good practices. The correlation was signi�cant (Pearson Chi-Square=20.975, p<0.001). 

Conclusions: It was concluded that nurses showed a solid understanding of neutropenia and 

generally followed infection control procedures, though improvements in e�cacy and 

consistency are needed. Targeted training, ongoing education, and regular workshops can 

reinforce knowledge and promote best practices among nursing staff, ultimately enhancing 

infection control measures and improving patient outcomes.
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study conducted in (2016), nurses are vital members of 
multidisciplinary teams and advocates for supportive 
patient care. Oncology nurses bridge the gap between 
oncologists and patients, positively in�uencing outcomes 
by educating patients on side effects and available 
therapies. They also relay patients' concerns to physicians 
and can enhance care quality by participating in continuous 
improvement initiatives and developing neutropenia 
management guidelines [6]. Despite advancements in 
cancer therapies, the fundamental principles for managing 
neutropenia have remained largely unchanged. As front-
line healthcare providers, nurses are often the �rst to 
detect serious side effects, underscoring the need for 
continuous education to ensure adherence to evidence-
based practices [7]. However, recent research reveals 
signi�cant gaps in nursing practices and knowledge 
regarding infection control for neutropenic patients. Ayele 
et al., found that 75% of nurses practiced infection 
prevention inconsistently, with only 60% demonstrating 
adequate awareness of protocols. This inconsistency 
highlights the urgent need for standardized infection 
control practices, as variations in care can lead to 
increased patient risk [8]. It is essential to ensure the 
proper handling, administration, and disposal of 
chemotherapy drugs (CDs) to safeguard patients and 
healthcare personnel from potential risks. Sargidy et al., 
aimed to assess the knowledge of oncology nurses in 
Sudan regarding these practices [9]. A 2021 study 
indicated that Lebanese nurses had a moderate 
understanding of neutropenia but struggled to apply this 
knowledge effectively, revealing de�ciencies in training 
and a lack of comprehensive, standardized protocols for 
managing these patients [10]. Further complicating care, a 
study in Iran found discrepancies between nurses' 
understanding and their actual practices in infection 
control [11]. Research in Pakistan similarly indicated that 
while nurses had moderate knowledge of infection 
prevention, their adherence to infection control 
procedures was high,  emphasizing the need for 
standardized training to bridge the gap between 
knowledge and practice [12]. A study by Eskander et al., 
revealed that fewer than 75% of participants demonstrated 
inadequate knowledge regarding infection prevention and 
control measures. [13] . Sadly, numerous research revealed 
a signi�cant knowledge-practice gap concerning infection 
prevention procedures [14]. A thorough review of the 
literature indicated that there is little research on nurses' 
understanding of CIN and how it relates to patient care in 
Pakistan. Nursing administrators, nurses, clinical 
educators, and nursing scholars could all bene�t from this 
kind of research. The results may serve as a starting point 
for developing policies and putting nursing education 
programs into action.

M E T H O D S

A quantitative cross-sectional study was used to assess 
the knowledge and practices of oncology and bone marrow 
transplant nurses in the management of neutropenic fever 
patients from April 2024 to June 2024. There are 210 
nurses in the oncology and bone marrow transplant (BMT) 
setting in twin cities. Cochran formula is used to calculate 
sample size by taking the margin of error (e) 0.07, an 
estimated proportion of the population (p) 0.5, a population 
of 2100, and a Z(a/2) score from the Z table at 95% 
con�dence interval which was 1.96. The �nal sample size, 
based on limited population was calculated to be 105 
participants. All registered nurses who were currently 
practicing in oncology and bone marrow transplant (BMT) 
units were included in the study. Whereas nurses who were 
unavailable during the data collection period, were 
approached the next day and no one was excluded. The 
data collection tool for this study consists of three 
sections. The �rst section covered the demographic 
information of the participants, and the second part was 
the neutropenia knowledge questionnaire, which was used 
for the evaluation of the knowledge of nurses regarding the 
disease and the care of the patients suffering from 
neutropenia [15]. The set of questionnaires consisted of 30 
true and false statements, and each correct answer was 
given a score of 1; otherwise, 0. The third section was 
related to the prevention practices of neutropenic fever. 
This tool was adapted from a previous study that was 
conducted in Lahore, Pakistan [12]. This section of the tool 
was made based on the site observation done by the 
researcher and includes 16 practice-based questions 
related to the prevention of the captioned infection with 
“Yes” and “No” as response options. The development of this 
section was done as per WHO/Centers for Disease Control 
(CDC) guidelines, and related items of literature were 
checked. Scoring was done by giving '1' points for 'Yes' and 0 
for 'No'. The instrument was previously validated and used 
in multiple international and national studies, the reliability 
was checked by pilot testing and the calculated Cronbach 
alpha was 0.805, indicating good internal consistency. The 
scoring system was chosen based on Bloom's taxonomy to 
categorize knowledge and practice levels as follows; Poor 
knowledge: score <60% (<18 correct answers) (indicated an 
insu�cient understanding of neutropenia and its 
management). Moderate knowledge: score 61-79% (18 to 
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This  study aims to  evaluate the state of  nurse 
preparedness and implement targeted interventions to 
enhance standardized practices in managing neutropenic 
fever. The outcomes could lead to improved educational 
programs and updated clinical protocols, ensuring 
consistent and effective care for patients undergoing 
chemotherapy and bone marrow transplants, ultimately 
reducing complications and improving prognoses.
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23) (indicated a basic understanding but lacking in depth 
and application). Good knowledge: score 80-100% (24 to 
30) (indicated comprehensive understanding and ability to 
apply knowledge effectively). Poor Practices: score<60% 
(less than 10 out of 16 scores indicated poor practices). 
Moderate Practice: score 61-79% (10 to 13 score indicated 
moderate practices). Good Practices: score 80-100% 
(Score 13 to 16 indicated good practices). Ethical approval 
was obtained from the relevant institutional review board 
committee (Reference No: 412-AAA-ERC-AFPGMI), and the 
hospital site ensuring the protection of participants' rights 
and welfare. Informed consent has been obtained, 
con�dentiality and anonymity have also been carried out 
and voluntary participation was focused on the research 
process. The entire data collection process was 
completed, entered and coded in SPSS version 26.0 for 
data analysis. Descriptive statistics were applied to 
calculate the frequency and percentages of questionnaire 
items, whereas the chi-square test was used to identify the 
association between variables.

Figure 1: Overall Nurse's Knowledge Score among Study 
Participants

44.8% of nurses employed effective infection control 

practices for neutropenic patients, indicating adherence 

to appropriate protocols. Meanwhile, 36.2% demonstrated 

moderate practices, suggesting some good policies but 

scope for improvement. Conversely, 19.0% exhibited 

inadequate processes, highlighting a need for enhanced 

safety measures among a signi�cant portion of staff 

(Figure 2).

R E S U L T S

The demographic analysis of 105 oncology and bone 

marrow transplant nurses reveals a predominantly 

experienced and well-educated workforce, with 47.6% 

aged 31–40 years and 89.5% being female. Most 

participants (57.1%) held a bachelor's degree, while 35.6% 

had over 15 years of nursing experience. However, training 

in chemotherapy preparation varied, with 30.5% receiving 

training only once and an equal percentage having no 

training, indicating potential gaps in professional 

development. Despite a strong awareness of antimicrobial 

policies (83.8%) and chemotherapeutic spill kits (96.2%), 

the presence of a minority lacking knowledge underscores 

the need for continuous education. Overall, while the 

n u rs e s  d e m o n st rate  s i g n i � c a n t  k n ow l e d g e  a n d 

experience, standardized training and reinforcement of 

key policies are essential to enhance patient care and 

safety in oncology settings (Table 1).

Table 1: Descriptive Characteristics of Demographic Information 
of Oncology and BMT Nurses

Variable Categories Frequency (%)

Age

20 – 30 Years 18 (17.1%)

31 -40 Years 50 (47.6%)

41 -50 Years 32 (47.1%)

Above 50 Years 5 (4.8%)

Gender
Male 11 (10.5%)

Female 94 (89.5%)

Educational Level

Diploma 40 (38.1%)

Bachelor Degree 60 (57.1%)

1 – 5 Years 16 (15.2%)

Experience
6 -10 Years 17 (16.2%)

11 – 15 Years 34 (32.7%)

More Than 15 Years 37 (35.6%)

6 Months – 11 Months 17 (16.2%)
Experience in 

Chemotherapy
Administration

1 Year – 3 Years 36 (34.3%)

4 Years – 7 Years 19 (18.1%)

Above 7 Years 33 (31.4%)

Once 32 (30.5%)

Training for Chemotherapy
Preparation

Twice 18 (17.1%)

More Than Twice 23 (21.9%)

Never 32 (30.5%)

Yes 88 (83.8%)Awareness of Antimicrobial 
Policy and Barrier Nursing No 17 (16.2%)

Yes 101 (96.2%)

No 04 (3.8%)

Awareness of 
Chemotherapy Spill Kit

Master Degree 05 (4.8%)

Despite signi�cant individual differences, nurses showed a 

strong awareness of neutropenia, with an average 

knowledge score of 23.04 ± 4.0. The true average 

knowledge level most likely fell within this range, as the 

mean score's 95% con�dence interval ranged between 

22.25 and 23.82. Nurses usually adhered to infection 

control policies well, as seen by their average score of 11.91 

± 2.37 for these techniques. The con�dence interval for this 

score, which ranged from 11.46 to 12.37, showed an average 

level of adherence to infection control protocols. 50.5% of 

surveyed nurses demonstrated good knowledge, while 

36.2% had moderate knowledge, indicating acceptable 

understanding. The smallest group, at 13.3%, displayed 

i n a d e q u a t e  k n o w l e d g e ,  h i g h l i g h t i n g  a  l i m i t e d 

comprehension of the issue among some staff (Figure 1).
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D I S C U S S I O N

neutropenic fever. The aims are to add to the body of 
literature concerning improving nursing education and 
training, and consequently patient care and outcomes. In 
the present study, the majority of participants were female 
(89.5%), with nearly half (47.6%) falling within the 31–40 age 
range. Similarly, a study conducted in Lebanon in 2021 
reported that 77.8% of participants were female, with 44% 
in the 31 to 40 age range [10]. Additionally, another study in 
Ethiopia in 2022 found that 59.8% of participants were 
female, primarily in the 22 to 30 age range, further 
supporting the trend of a predominantly female nursing 
workforce in oncology [8]. In contrast, other studies 
reported that all participants in the oncology ward were 
female, suggesting a consistent female representation but 
differing age demographics within the nursing population 
[15, 16]. Regarding educational attainment, the current 
study revealed that 57.1% of participants held a bachelor's 
degree. Similarly, a study in Lahore, Pakistan, reported that 
40% of participants had a bachelor's degree [12]. In 
contrast, a study in Turkey found that 100% of participants 
were with a bachelor's degree [15]. In the current study, the 
e d u c a t i o n  a n d  t r a i n i n g  p r ov i d e d  to  n u r s e s  fo r 
chemotherapy preparation showed notable variation. 
Speci�cally, 30.5% of respondents reported receiving 
training only once, while another 30.5% indicated they had 
never received any training at all. This aligns with �ndings 
from a 2022 study conducted in Muscat, which revealed 
that a signi�cant majority of nurses had not participated in 
any educational programs related to oncology nursing 
(74.2%) or neutropenia (86.3%) [14]. The average 
knowledge score regarding neutropenia in the current 
study was 23.04 ± 4.0, indicating that nurses generally 
possess a good level of awareness. This is supported by a 
study [15]. that reported a mean knowledge score of 21.3 ± 
2. In contrast, a study found a mean score of 16.3 out of 30 
(SD=3.7), indicating moderate knowledge [14]. Another 
study reported a mean knowledge score of 15.9 (SD=1.72) 
[8]. Overall, more than half (64%) of the respondents in this 
study demonstrated poor knowledge regarding infection 
prevention for chemotherapy-induced neutropenia. 
Speci�c areas require targeted educational interventions, 
particularly in the management of stable patients and 
infection recognition. The current study found good 
adherence to infection control policies among nurses, with 
an average score of 11.91 ± 2.37, indicating substantial 
compliance with established protocols. However, 
identi�ed gaps in infection control practices highlight the 
need for ongoing education and training to ensure 
comprehensive care for neutropenic patients. In contrast, 
a 2019 study on Iranian nurses' knowledge of neutropenia 
and their infection prevention practices reported only 
moderate practices, with just 19.2% demonstrating good 
practices [11]. This emphasizes the need for additional 
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Figure 2: Overall Nurse's Infection Control Practice Score among 
Study Participants

Despite signi�cant individual differences, nurses showed a 

strong awareness of neutropenia, with an average 

knowledge score of 23.04 ± 4.0. The true average 

knowledge level most likely fell within this range, as the 

mean score's 95% con�dence interval ranged between 

22.25 and 23.82. Nurses usually adhered to infection 

control policies well, as seen by their average score of 11.91 

± 2.37 for these techniques. The con�dence interval for this 

score, which ranged from 11.46 to 12.37, showed an average 

level of adherence to infection control protocols. A clear 

correlation was studied between knowledge and practice 

scores among nurses managing neutropenic patients. In 

poor practice, 25% had poor knowledge, 60% moderate, 

and 15% good, suggesting that most had only moderate 

understanding. For moderate practice, 7.9% had poor, 

47.4% moderate, and 44.7% good knowledge, indicating 

that better knowledge is associated with improved 

practices. In good practice, 12.8% had poor, 17.0% 

moderate, and 70.2% good knowledge, showing a strong 

link between high knowledge and effective practices. 

Higher practice levels are substantially correlated with 

higher knowledge scores, as indicated by the Pearson Chi-

Square value of 20.975 and p-value of <0.001, which show a 

statistically signi�cant association between practice and 

knowledge levels. This strong correlation between 

practice score and knowledge score is supported by the p-

value (asymptotic signi�cance) of 0.000, which is less than 

the conventional alpha threshold of 0.05 (Table 2).

Table 2: Contingency Table and Chi-Square Test Results

Category

Poor 
Practice

Practice Score

Poor
 Knowledge

Knowledge Score

Moderate
 Knowledge

Good 
Knowledge

p-
value

5 (25%) 12 (60%) 3 (15%)

<0.001
Moderate 
Practice

3 (7.9%) 18 (47.4%) 17 (44.7%)

Good 
Practice

6 (12.8%) 8 (17.0%) 33 (70.2%)
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general education and training to enhance nurses' 
knowledge and clinical practices. Continuous education 
and training are recommended to better equip nurses with 
the knowledge and skills necessar y for infection 
prevention. This is encouraging, as greater knowledge 
among nurses can lead to improved application of infection 
control measures. In the present study, 57.1% of nurses 
caring for neutropenic patients exhibited good hand 
hygiene practices, indicating strong adherence to 
infection control guidelines. However, 30.5% of practices 
were rated as moderate, and 12.4% were substandard, 
suggesting areas for improvement. These �ndings were 
s u p p o r t e d  b y  a  s t u d y  h i g h l i g h t i n g  t h e  r o l e  o f 
comprehensive training programs in raising the level of 
knowledge and skills among nurses [5]. Hand hygiene is the 
most effective method for preventing healthcare-
associated infections (HCAIs), yet compliance is often low, 
highlighting the need for effective improvement strategies 
[17]. In contrast, a study from Lahore found that only 44% of 
nurses demonstrated effective hand hygiene, highlighting 
a signi�cant gap in infection prevention [12]. Another 
study's results showed, only 27.3% of nurses performed 
hand hygiene before patient contact, with 56.8% doing so 
afterwards [8]. These �ndings emphasize the need for 
targeted education and training to improve hand hygiene 
compliance, particularly before patient interactions, to 
better protect neutropenic patients and enhance 
treatment outcomes. Addressing these gaps is essential 
for enhancing infection control and protecting neutropenic 
patients, ultimately improving their treatment outcomes. 
In the current study, a signi�cant positive relationship was 
observed between the knowledge and practices of 
oncology and BMT nurses in managing neutropenic 
patients. Chi-square analysis revealed p-values less than 
0.001, indicating that as nurses' knowledge scores 
increased, their practice scores also improved. A study 
supports our �nding which demonstrated a positive 
correlation between nurses' knowledge and their practices 
(r=0.75, p=0.001) [18]. Furthermore, our �ndings align with a 
qualitative study conducted in Norway, which found that 
oncology nurses with higher levels of cancer knowledge 
provided better nursing care, resulting in increased patient 
satisfaction [19]. However, contrary to our results, studies 
conducted in the USA and Iran reported no correlation 
between nurses' knowledge of neutropenia and their 
infection prevention practices [20]. This study has several 
limitations that should be considered when interpreting 
the results. The reliance on self-reported measures may 
have introduced response bias, as nurses might overstate 
their practices. Additionally, the census sampling method 
limits generalizability, as the sample was drawn from a 
single geographic area and may not represent other 
settings with different cultures and resources. Variability in 

institutional guidelines for managing neutropenic fever 
further complicates the ability to extrapolate best 
practices. Future research should employ observational 
methods for more reliable data and explore nurses' 
knowledge of chemotherapy-induced neutropenia (CIN), 
given the limited existing literature on this topic.

C O N C L U S I O N S

It was concluded that the research showed that, while 
there is some baseline knowledge about neutropenic fever 
among nurses, there are signi�cant gaps in knowledge and 
practice. Continuous education and training programs 
would help the nurses learn from experts and keep 
themselves up-to-date regarding the changing guidelines 
and protocols on this very sensitive aspect of patient care. 
Such standardization of guidelines in all practice settings 
will minimize the variability in the practice and provide 
quality care. It is necessary to educate neutropenic fever to 
the patients and their families. Better quality educational 
literature may further engage the patients and family 
members in infection prevention and early symptom 
monitoring.
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Original Article

Osteoporosis is a prevailing a�iction condition mostly 
affecting older adults and women who have gone through 
menopause. It causes the strength of the bones to 
diminish, raising the risk of fracture. Reduced bone density 
and the bony microarchitecture breakdown, which leaves 
t h e  b o n e s  p o r o u s  o r  f r a g i l e,  a r e  t h e  t wo  m a i n 
characteristics of osteoporosis [1]. The usual initial clinical 
presentation of osteoporosis is a fracture. Diagnosis and 
early management of osteoporosis is important as it has 
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diverse clinical presentation; most patients with no 
symptoms wrongly believe that they may not be at risk for 
osteoporosis. Conversely, a lot of people who have 
widespread body pain mistakenly believe that osteoporosis 
is the cause of their symptoms. It is less likely to be true in 
the absence of fragility fracture. Without taking a bone 
mineral density (BMD) reading, one can make a clinical 
diagnosis of osteoporosis if a patient has a fragility 
fracture, especially in common places including the hip, 
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Osteoporosis is a serious health responsibility for clinicians, especially in postmenopausal 

patients. Dual-energy x-ray absorptiometry is currently the gold standard for the detection of 

osteoporosis, though its accuracy may be compromised due to concomitant degenerative 

changes. Objectives: To �nd out the detection rate of osteoporosis in women who have gone 

through menopause using both dual-energy X-ray absorptiometry and quantitative 

computerized tomography and to identify correlations between the two. To evaluate 

quantitative computerized tomography as a possible future imaging modality that can address 

the constraints of dual-energy x-ray absorptiometry. Methods: From June 2016 to July 2017, 

this cross-sectional study was carried out in the radiology Departments of Capital Hospital and 

Nuclear Medicine, Oncology and Radiotherapy Institute Hospital, Islamabad. With informed 

consent, seventy postmenopausal women participated. T-scores were calculated for 

quantitative computerized tomography and dual-energy x-ray absorptiometry, and data 

analysis, including the Pearson correlation coe�cient, was conducted using SPSS-17. Results: 

The study included postmenopausal women aged 45–70, with menopause lasting over two 

years. The mean T-scores for quantitative computerized tomography and dual-energy x-ray 

absorptiometry were -2.4 ± 1.4 SD and -2.1 ± 1.3 SD, respectively. A strong positive correlation 

was established between quantitative computerized tomography and dual-energy x-ray 

absorptiometry T-scores (r=0.808; p<0.05). Conclusions: It was concluded that the study 

showed a constructive association between the T-scores obtained using quantitative 

computerized tomography and dual-energy x-ray absorptiometry, thus suggesting that 

quantitative computerized tomography can be used as an alternative to dual-energy x-ray 

absorptiometry in the detection of osteoporosis. 
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wrist, humerus, ribs, and pelvis [2]. Future fractures of all 
kinds are strongly predicted by vertebral fractures [3]. 
Although fragility fractures (VFs) are the most prevalent 
form of fracture, only around two-thirds of vertebral 
fractures (VFs) are clinically recognized [4]. A method for 
looking at the spine to detect vertebral fractures (VFs) is 
called dual-energy x-ray absorptiometry (DXA) vertebral 
fracture assessment (VFA) [5]. Compared to traditional 
spine radiography, this may be completed during BMD 
testing, which offers more patient convenience, cheaper 
costs, and less radiation exposure [6]. The diagnosis of 
osteoporosis may only be considered �nal, by the 
classi�cation by the World Health Organization (WHO), if 
the fragility fracture is missing and BMD can be determined 
by utilizing dual-energy x-ray absorptiometry (DEXA). The 
T-score of young people serves as a reference for the BMD 
threshold values that the WHO has supplied for 
osteoporosis and low bone mass. The difference in BMD 
between a patient and a young adult reference group, 
expressed as standard deviation (SD), is de�ned as T-score 
[7]. A T-score of 2.5 SD or below the mean BMD of the adult 
reference group speci�es osteoporosis after controlling 
for other possible causes of reduced bone density and 
osteoporosis, such as osteomalacia [8]. The International 
Clinical Densitometry Society (ICDS) has created 
guidelines for applying WHO classi�cation in clinical 
p r a c t i c e .  T h e  I C D S  a d v i s e s  u s i n g  t h e  W H O 
recommendations for postmenopausal women and men 
over 50, but not for women before menopause and men 
under 50, due to variations in the relationship between BMD 
and fracture risk for younger women and men [9]. These 
days, there are several approaches available for 
determining bone mineral density. However, since DEXA 
provides the most exact and reliable estimation of BMD, it is 
the preferred approach for diagnostic categorization in 
clinical practice. However, some evidence suggests that 
there are still limitations to the clinical use of DXA. More 
than 80% of individuals with osteoporosis-related fragility 
fractures do not have comparable BMD levels, according to 
the research. Furthermore, DXA analysis relies on two-
dimensional images and is unable to distinguish between 
cancellous and cortical bone. Furthermore, age-related 
degenerative changes such as the development of 
osteophytes, an increase in soft tissue density, and 
atherosclerosis can cause BMD measurements to be 
erroneously normal or high [10]. On the other hand, 
Quantitative Computerized Tomography (QCT) evaluates 
the hip and spine's volumetric bone density and separately 
examines cortical and trabecular bone. This method can be 
used to monitor therapy responses in people when notable 
progress might be observed [11]. As a result, noninvasive 
techniques to determine bone mineral density (BMD) are 
essential for monitoring the progression of osteoporosis 
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Imaging Radiology Departments of Capital and Nuclear 

Medicine, Oncology and Radiotherapy Institute (NORI) 

Hospital in Islamabad hosted this cross-sectional study 

from June 2016 to July 2017. Already diagnosed cases of 

multiple myeloma, rheumatoid arthritis, ankylosing 

spondylitis, connective tissue disease, metabolic or 

hormonal abnormalities, and primary or secondary skeletal 

cancers were excluded from the study. The sample size 

was determined using a sequential non-probability 

sampling approach, Level of signi�cance=5%, using the 

WHO sample size calculator. After obtaining written 

informed consent on a structured form and ethical approval 

( I R B  r e fe r e n c e  n o .  I R B - 0 4 - 1 8 - 2 - 1 6 ) ,  s e v e n t y 

postmenopausal women were included in the research 

following the exclusion of 40 patients. Patients meeting the 

criteria to be included in the study were selected from the 

outpatient Departments of Medicine, Gynaecology, and 

and diagnosing it clinically. Dual X-ray absorptiometry 
(DEXA) and quantitative computed tomography (QCT) are 
frequently used techniques for calculating BMD. DEXA uses 
bi-dimensional analysis to evaluate bone mineral density 
(BMD), which includes both trabecular and cortical bone. In 
grams per square centimeter or areal density, the �ndings 
are shown. Without superimposing cortical bone and other 
tissues, volumetric trabecular bone density may be 
evaluated using QCT. In the 1970s, QCT was proposed as a 
method for assessing bone mineral density (BMD). 
However, CT technology was initially overlooked due to its 
limited development and the higher levels of radiation 
exposure. Recently, though, rapid advancements in CT 
technology have made it an effective tool for evaluating 
BMD [12]. DEXA is the primary method for diagnosing 
osteoporosis. However, its limitations—such as the 
i n a b i l i t y  t o  c a p t u r e  t h r e e - d i m e n s i o n a l  B M D 
measurements, inaccuracies from scanning artefacts, and 
BMD overestimation due to factors like aortic calci�cation, 
osteophytes, and other degenerative changes highlight the 
need for alternative imaging modalities that can address 
these issues. In our setting, we aim to compare QCT with 
the traditional DXA method for detecting osteoporosis in 
postmenopausal women. Since QCT is more accessible and 
less expensive than DEXA, it would be advantageous for 
patients if it could be demonstrated that its osteoporosis 
detection rate is equivalent to that of DEXA. 
This study aims to �nd out the detection rates of 
osteoporosis in  women who have gone through 
menopause using both DXA and QCT and to identify 
correlations between the two methods. The goal is to 
evaluate QCT as a possible future imaging modality that can 
a d d r e s s  t h e  l i m i t a t i o n s  o f  d u a l - e n e r g y  X - r a y 
absorptiometry (DEXA).
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Radiology. Each participant received written information 

and was educated about the study's objectives and 

bene�ts before providing informed consent. Data 

pertinent to clinical presentation and demographic 

features of the selected patients was recorded. Both 

imaging procedures were performed by a skilled 

technician, under the super vision of the trainee 

researcher, with a one-month interval between them. 

Similar regions of interest (ROI) were drawn on the lumbar 

spine for both the techniques by trainee researcher. DXA T-

scores were measured using the software, based on the 

Chinese reference database. Scans were performed on the 

left hip and supine vertebrae from L1 to L4 in post-anterior 

projections. QCT measurements were taken using a 64-

slicer Toshiba-AQUILION multi-detector CT scan machine, 

incorporating the Mind-way QCT phantom. Scans of the L1 

through L4 vertebrae were taken keeping the patient in the 

supine position. Mind-ways software analyzed the images 

by automatically placing elliptical regions of interest in the 

mid-plane of three vertebral bodies (L2–L4) in the region of 

trabecular bone, automatically avoiding cortical bone. 

Vertebrae with fractures were not included in the 

measurements. Both the International Society for Clinical 

Densitometry (2007) and the American College of 

Radiology (2008) thresholds were used for trabecular BMD 

for spine: 80 mg/cm³ for osteoporosis (equal to a DXA T-

score of -2.5 SD) and 120 mg/cm³ for osteopenia (equal to a 

DXA T-score of -1.0 SD). A consultant radiologist veri�ed 

the �nal reports, and T-scores were computed for both QCT 

and DXA. Data analysis was performed using SPSS-17. 

Continuous variables, including age, BMI, and BMD values 

from DXA and QCT, were reported as means and standard 

deviations. Pearson correlation coe�cients were used to 

assess T-score correlations between QCT and DXA using a 

Bivariate correlation procedure. p-values were considered 

statistically signi�cant if less than 0.05. Strati�cation by 

age, menopausal duration, and BMI were applied to control 

for confounding factors. Post-strati�cation analysis with 

Pearson correlation testing considered p-value=<0.05 as 

signi�cant.

R E S U L T S

The mean value of T-scores obtained using QCT and DEXA 

methods was -2.4 ± 1.4 SD and -2.1 ± 1.3 SD, respectively.  

Assuming that both variables were approximately normally 

distributed, "The Bivariate Correlations procedure" in SPSS 

version 17 was used to correlate the two T-scores. The 

results of computing the pairwise associations for the set 

of both variables were shown in a matrix. T-scores 

determined by QCT and DEXA had a substantial and high 

positive connection (p<0.05), according to the computed 

correlation value of 0.808 (Table 1).

Table 2: Mean Age, BMI, T-Scores and Duration of Menopause in 
Study Sample

Table 1: Correlation Between the Whole Research Sample's Mean 
T-Scores as Determined by QCT and DEXA

Age, BMI, T-scores and duration of menopause in the study 

population are tabulated (Table 2).

Variables

1
0.808

0.0001

T Score QCT T Score DEXA

T-Score
QCT

70

1T-Score
DEXA

Sig. (2-Tailed)

Pearson Correlation

70n

0.808Pearson Correlation

0.0001Sig. (2-Tailed)

7070N

Variables

Age (Years) 59.6 + 6.9

Mean + SD

2BMI (Kg/M ) 25.5 + 8.7

T Score Qct -2.4 + 1.4

T Score Dexa -2.1 + 1.3

Duration of Menopause (Years) 14.9 + 6.2

In the age group 45-55 years, the correlation coe�cient 

calculated was 0.851, and in the age group 56-70 years, it 

was 0.751, suggesting that T-scores obtained by DEXA and 

QCT have a substantial and favourable connection (p<0.05) 

(Table 3). 
Table 3: Correlation Between Mean T-Scores Measured Through 
QCT and DEXA in Age-Based Strati�cation

Age 45-55 Years

1 0.851

0.0001

T Score QCT T Score DEXA

T-Score
QCT

23

1
T-Score

DEXA

Sig. (2-Tailed)

Pearson Correlation

23N

0.851Pearson Correlation

0.0001Sig. (2-Tailed)

2323N

-

–

0.759
T-Score

 QCT

1Pearson Correlation

–Sig. (2-Tailed)

4747N

0.0001

Age 55-70 Years

1
T-Score 

DEXA

0.759Pearson Correlation

0.0001Sig. (2-Tailed)

4747N

–

T-scores determined by QCT and DEXA show a high positive 

association (p<0.05) with a correlation coe�cient of 0.866 

in women who have gone through menopause for less than 

ten years and 0.760 in women who have gone through 

menopause for more than ten years (Table 4).

Table 4: Correlation Between Mean T-Scores Measured Through 
QCT and DEXA (Menopause)

Menopause of  ≤10 Years

1 0.866

0.0001

T Score QCT T Score DEXA

T-Score
QCT

16

Sig. (2-Tailed)

Pearson Correlation

16N

-
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C O N C L U S I O N S

It was concluded that QCT offers accurate osteoporosis 
detection comparable to DXA, showing a signi�cant 
correlation between the two methods. Additionally, QCT 
can help prevent DXA from overestimating bone mineral 
density (BMD) when other sclerotic conditions are present, 
such as bone islands,  spinal  degeneration,  and 
atherosclerosis. While QCT may be more sensitive in 
identifying osteoporosis, additional studies with high 
sample sizes are needed to con�rm its effectiveness.
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BMI, and menopause duration. 
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Original Article

Children are more prone than adults to the spread of 
infectious diseases because their immune systems are still 
developing [1]. Typhoid fever, or enteric fever, is one of 
these infectious disorders that is particularly prevalent in 
Pakistan. Salmonella Typhi is a common and occasionally 
fatal cause of enteric fever. Its feco-oral method of 
transmission and inadequate sanitation make it most 
common in impoverished nations [2]. Reported estimates 
of the annual incidence of enteric fever are global, ranging 
from 12 million to 27 million cases. The estimated death toll 
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varied from 129,000 to 223,000 based on data from the year 
2017, as per the epidemiological analyses [1,  2]. 
Interventions focusing on early diagnosis and appropriate 
clinical treatment, along with risk factor prevention, can 
improve the outcomes of enteric fever. Chloramphenicol 
used to be the recommended medication. however, it is no 
longer in use due to adverse effects, relapses, and 
widespread bacterial resistance. Next, co-trimoxazole and 
ampicillin were employed as suitable and e�cient 
substitutes. However, in the 1980s, S. typhi developed 
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Typhoid fever, or enteric fever, is an infectious disorder particularly prevalent in Pakistan. 

Salmonella Typhi is the common and occasionally fatal cause of enteric fever. Objective: To 

compare the antimicrobial activity of Azithromycin versus Cipro�oxacin in the treatment of 

uncomplicated enteric fever in children. Methods: This was a comparative cross-sectional 

study conducted at the Department of Microbiology at Ziauddin University Hospital, Karachi. It 

lasted six months, from 3 January 2020 to 2 July 2020. There were 152 blood samples in all. 

According to Clinical and Laboratory Standards Institute guidelines, the antibiotic susceptibility 

of the isolates was assessed using the Modi�ed Kirby Bauer disc diffusion method on Muller-

Hinton agar. Results: When treating typhoid fever in children with simple enteric fever, the 

susceptibility pattern of Salmonella Typhi revealed that azithromycin was more e�cient than 

cipro�oxacin in preventing the growth of Salmonella Typhi across all samples. Cipro�oxacin 

showed resistant bacteria. Conclusion: Azithromycin seems to be more clinically effective than 

cipro�oxacin in treating children's simple enteric fever when treating typhoid fever.
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r e s i s t a n c e  t o  a m p i c i l l i n ,  c o - t r i m o x a z o l e ,  a n d 
chloramphenicol. As a result, �uoroquinolone use 
increased. Fluoroquinolone resistance also gradually 
emerged [3]. Multi-drug resistant bacteria, resistant to 
�uoroquinolones, ampicillin, co-trimoxazole, and 
chloramphenicol, increased in frequency from 19% in 1987 
to 100% in 1993, declining to 5% by 2000 [4]. At present, 
azithromycin and extended-spectrum cephalosporins 
(ceftriaxone, ce�xime) are being recommended as 
therapeutics for enteric fever [5]. When a single therapy 
fails to provide the desired results, a combination of these 
medications is required to potentially expand the 
antibacterial  spectrum through pharmacological 
synergism. Azithromycin is more effective than many other 
competing medications in reducing recurrence, length of 
hospital stay, and clinical failure rate, according to many 
trials. It is also well tolerated [6]. Because of this, 
physicians are now using azithromycin and cephalosporins 
as the �nal treatments for which there is solid evidence 
from clinical trials. There is evidence of the introduction of 
a cephalosporin-resistant strain of Salmonella Typhi today, 
in addition to the bacterial burden of enteric fever that is 
currently prevalent in South Asia [7]. Fluoroquinolones, 
such as Cipro�oxacin, are being used as the �rst-line 
treatment due to the advent of multidrug-resistant strains 
(MDR) to �rst-line antibiotics including Chloramphenicol, 
Ampicillin, and Trimethoprim-sulfamethoxazole [8]. 
Although azithromycin and cipro�oxacin are among the 
oral antibiotics that are most frequently administered in 
our area as an empirical treatment for uncomplicated 
enteric fever, concerns about treatment response 
differences still exist. Recently, a signi�cant typhoid 
outbreak in Pakistan has been linked to Salmonella typhi 
genetic variants that are highly resistant to drugs. Multiple 
cases of these strains have been documented [9]. Along 
with resistance, azithromycin and cipro�oxacin have been 
associated with varying fever clearance time (FCT), which 
averages 4-5 days. This has been connected to less-than-
ideal therapeutic response, elevated morbidity, treatment 
expenses, and healthcare burden [10]. The best oral 
antimicrobial treatment for simple typhoid fever is 
unknown because of the constantly shifting pattern of 
microbial resistance and the inconsistent responses to 
medications. 
This study aims to investigate the comparative e�cacy of 
azithromycin and cipro�oxacin in our local community of 
children with uncomplicated enteric fever, as to our 
knowledge there is currently no data available on it.

M E T H O D S

The comparative cross-sectional study was done by the 

microbiology Department of Ziauddin University Hospital in 
rdKarachi. The study was for six months from 3  January 

nd2020 to 2  July 2020. After obtaining informed consent, all 

blood samples from inpatients and outpatients were taken 

for sensitivity and culture. Male and female participants in 

the study ranged in age from 1 to 20 years (Children and 

adolescents). Duplicate and repeat samples from the same 

patient, as well as blood samples for sensitivity and culture 

that showed growth other than bacteria, including yeast or 

fungus, were not included. The management of Ziauddin 

Hospital granted authorization, and the institutional ethics 

committee provided written approval IRB: 0611118ZIMIC. 

Using the WHO Sample size calculator and the Meropenem 

sensitivity statistics of 87% margin of error, 9%, and 95% 

con�dence interval, the sample size was determined to be 

54 per group. All blood cultures were obtained from a 

peripheral vein while adhering to the proper aseptic 

protocols before starting any antibiotic therapy, for the 

pediatric population, pediatric BACTEC bottles were used. 

The sample was cultured for �ve days at 35.5 °C ± 1.5°C in a 

BACTEC 9240 blood culture apparatus with a blood-to-

broth ratio of 1:10. The BACTEC device uses �uorescence 

s e n s i n g  t e c h n o l o g y  t o  i d e n t i f y  t h e  g r o w t h  o f 

m i c r o o r g a n i s m s .  To  e v a l u a t e  t h e  a m o u n t  o f 

microbiological development that the device's �ag and 

audible sound could identify, a gram-stained smear of the 

broth was used.  To isolate the bacteria, they were then 

sub-cultured on 5% sheep blood agar, chocolate, and Mac-

Conkey agar plates and incubated at 37°C for 18 to 24 hours. 

Plates of sheep blood agar, chocolate and Mac-Conkey agar 

were pre-incubated to rule out any possibility of 

mishandling during plate preparation. Mac-Conkey agar 

plates were maintained in an aerobic incubator at 37°C, 

while sheep blood agar and chocolate agar were incubated 

in a capnophilic atmosphere with 5–10% CO2. Standard 

microbiological methods were used to identify the S. typhi 

clinical isolates, including gram staining, the oxidase and 

c at a l a s e  te s t s ,  m ot i l i t y,  t r i p l e - s u g a r  i ro n  ( T S I ) 

fermentation, colony morphology, and, for the �nal 

con�rmation, biochemical tests of the analytical pro�le 

index (API 20 E) [10]. Following Clinical and Laboratory 

Standards Institute (CLSI) recommendations, the isolate's 

antibiotic susceptibility patterns were assessed in two 

treatment groups one getting azithromycin (Group A) and 

the other receiving cipro�oxacin (Group B) using the 

Modi�ed Kirby Bauer disc diffusion method on Muller-

Hinton agar. For 18–24 hours, the Muller-Hinton agar plates 

were kept in an aerobic environment at 35°C ± 2°C. Version 

20 of the Statistical Package for the Social Sciences was 

used to enter and analyze the data. Data were shown as a 

percentage and as frequency. The Chi-square test was 

used. p-value less than 0.05 was regarded as signi�cant.
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The Chi-Square Test was applied. p-value ≤0.05 is considered as 
Signi�cant. Group A (Azith-Azithromycin 15µg): Refers to the 
antimicrobial susceptibility test using Azithromycin with a 15µg 
disc. Group B (Cipr-Cipro�oxacin 5µg): Refers to the antimicrobial 
susceptibility test using Cipro�oxacin with a 5µg disc.

Table 1: Antimicrobial Susceptibility Pattern According to Age

Chi-Square Test was applied. p-value ≤0.05 is considered as 

Signi�cant. Group A (Azith-Azithromycin 15µg): Refers to the 

antimicrobial susceptibility test using Azithromycin with a 15µg 

disc. Group B (Cipr-Cipro�oxacin 5µg): Refers to the antimicrobial 

susceptibility test using Cipro�oxacin with a 5µg disc.

A total of 152 patients, aged 1 to 20 years, were enrolled in 

the study and randomly assigned to two treatment groups 

to compare the e�cacy of Cipro�oxacin and Azithromycin 

in treating uncomplicated typhoid fever. Group A included 

patients receiving Azithromycin, while Group B comprised 

those treated with Cipro�oxacin. 38% of Group A samples 

exhibited sensitivity to Azithromycin across the 1–20-year 

age range. In Group B, 21% of samples showed sensitivity to 

Cipro�oxacin in the 1–10-year age group, while 79% were 

resistant. Among patients aged 10–20 years in Group B, 8% 

demonstrated sensitivity to Cipro�oxacin, while 92% were 

resistant Table 1.

Age Group

1-10 Years
Sensitive

Antimicrobial
Susceptibility

Group A

 (Azith

-15µg)

Group B 

(Cipro

-5µg)

p-

value

Resistant

38 (100%)

0 (0%)

8 (21%)

30 (79%)
0.01

10-20 Years
Sensitive

Resistant

38 (100%)

0 (0%)

3 (8%)

35 (92%)
0.02

Total 76 76 152

Analysis based on gender revealed that 45 (90%) of male 

were sensitive to Azithromycin, while 5 (10%) were 

resistant. In comparison, 10 (17%) of male were sensitive to 

Cipro�oxacin, while 50 (83%) were resistant. Azithromycin 

was signi�cantly more effective in male compared to 

Cipro�oxacin (p-value=0.001). For females, 7 (38%) were 

sensitive to Azithromycin, while 12 (62%) were resistant. 

Simi lar ly,  9  (38%) of  females were sensit ive to 

Cipro�oxacin, while 14 (63%) were resistant. No signi�cant 

difference in drug response was observed between 

Azithromycin and Cipro�oxacin in females (p-value=0.5). 

Azithromycin demonstrated greater e�cacy compared to 

Cipro�oxacin in treating uncomplicated typhoid fever, 

particularly in younger age groups and male. The p-value 

for the 1–10-year age group was 0.01, for the 10–20-year age 

group was 0.02, for male was 0.001, and for female was 0.5 

in table 2. 
Table 2: Antimicrobial Susceptibility Pattern According to Gender

Gender

Male
Sensitive

Susceptibility

Group A

 (Azith

-15µg)

Group B 

(Cipro

-5µg)

p-

value

Resistant

45 (90%)

5 (10%)

10 (17%)

50 (83%)
0.001

Female Sensitive 7 (38%) 9 (38%) 0.5

D I S C U S S I O N

Young children in Pakistan are at risk of contact with 
typhoid infection due to improper hygiene. The increasing 
resistance to second-line anti-typhoid agents is a public 
health concern. The incidence of superbugs in children is a 
p u b l i c  h e a l t h  e m e rg e n cy.  T h e  c u r re n t  s t ate  of 
antimicrobial surveillance in Pakistan needs urgent 
attention to prevent antibiotic resistance and appropriate 
stewardship. In impoverished nations like Pakistan, enteric 
fever is a serious health issue that requires a treatment 
option that is both affordable and effective to be employed 
often with limited resources at our disposal [11]. Two 
typical antibiotics used to treat typhoid fever are 
azithromycin and cipro�oxacin. However, due to variations 
in pharmacodynamics, resistance patterns, and patient 
tolerability, these drugs' e�cacy can vary, especially when 
administered in children. Azithromycin is a macrolide 
antibiotic that inhibits protein synthesis in bacteria, halting 
growth and exerting a bacteriostatic effect, particularly 
effective against Gram-positive and Gram-negative 
pathogens like Salmonella Typhi [12]. Cipro�oxacin, a 
�uoroquinolone antibiotic, inhibits DNA gyrase and 
topoisomerase IV, resulting in bactericidal activity, making 
it popular for treating typhoid fever due to its potent Gram-
negative bacteria resistance [13]. This study, which 
compared azithromycin and cipro�oxacin for treating 
children's uncomplicated enteric fever, showed that 
azithromycin was highly responsive, with clinical e�cacy 
of over 90% (p-value is signi�cant), which is consistent with 
the �ndings of many other studies [14-16]. Azithromycin 
treatment was found to be effective in a small number of 
adult studies, but not signi�cantly enough in children, 
despite our �ndings that the majority of children 
responded favourable to azithromycin [17]. In this 
investigation, azithromycin was able to limit growth by over 
90%. Azithromycin's exceptional intracellular penetration, 
which produces potent therapeutic e�cacy primarily 
against intracellular S. typhi, may account for its high 
responsiveness. The likelihood of Salmonella Typhi strains 
developing resistance to antibiotics is one of the most 
important factors affecting the selection of antibiotic 
treatment for typhoid fever. There is a growing demand for 
alternative antibiotics due to treatment failures caused by 
�uoroquinolone resistance, notably in South Asia, which 
includes cipro�oxacin. Mutations in the bacterial DNA 
gyrase and topoisomerase genes' quinolone resistance-
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R E S U L T S Resistant 12 (62%) 14 (63%)

Total 69 83 152



determining regions (QRDR) are frequently the cause of this 
resistance [18]. Azithromycin has been shown in numerous 
studies to be clinically effective in treating pediatric 
typhoid fever. Numerous studies have also demonstrated 
that azithromycin is more effective than cipro�oxacin in 
treating typhoid fever in children [19].  When compared to 
cipro�oxacin, clinical investigations have shown that 
azithromycin had higher cure rates and a quicker time to 
defervescence, or the reduction of fever [20]. In addition, 
compared to cipro�oxacin, azithromycin is generally well-
tolerated in children and causes fewer gastrointestinal 
adverse effects. Despite its effectiveness, cipro�oxacin 
can cause side effects in juvenile children, including 
tendinitis, gastrointestinal distress, and infrequently, 
arthropathy. In the case of young patients, azithromycin is 
a safer choice due to these possible side effects [21].

C O N C L U S I O N S

It was concluded that azithromycin seems to be more 
clinically effective than cipro�oxacin in treating children's 
simple enteric fever when treating typhoid fever. Because 
of its daily dosage, tolerability, and lower risks of 
resistance, azithromycin is a safer substitute. For 
management to be effective, resistance tendencies must 
be regularly monitored. 
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Original Article

Membrane sweeping is a procedure performed during 
vaginal examination in which the examiner inserts �ngers 
into the cervical canal and rotates them to detach the 
amniotic membranes from the lower uterine wall [1, 2]. This 
process stimulates the release of prostaglandins, leading 
to cervical softening and the initiation of uterine 
contractions. Membrane sweeping is considered a 
minimally invasive technique for labour induction [3, 4]. A 
study recorded that membrane sweeping was effective in 
87.06% for initiating the onset of labour, vaginal delivery in 
83.53%, and cesarean observed in 16.47% [5]. Postdate 
pregnancies, de�ned as those extending beyond 40 weeks 
of gestation, pose risks to the fetus due to reduced 
placental function, which can lead to fetal mortality [6-8]. 
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Early ultrasound for accurate pregnancy dating is 
recommended to reduce the incidence of postdate 
pregnancies, as relying solely on the last menstrual period 
is less precise [9, 10]. In a low-risk population, sweeping the 
membranes is a safe way to shorten a term pregnancy and 
lower the frequency of prolonged pregnancy [11]. Initiating 
labour before 42 weeks can reduce these risks, although it 
may impact the childbirth experience [12]. Membrane 
sweeping is a non-invasive procedure that involves 
separating the amniotic membranes from the cervix. It is 
suggested to be a safe and effective way to induce labour 
and reduce the risks associated with post-term 
pregnancies. However, the available evidence on its 
effectiveness and safety, particularly in �rst-time pregnant 
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Prolonged pregnancies, de�ned as those extending beyond 40 weeks of gestation pose 

increased risks to both maternal and fetal health, including higher rates of cesarean delivery, 

postpartum hemorrhage, and neonatal complications. Membrane sweeping is a non-

pharmacological, mechanical method of labour induction that is often used to reduce the 

likelihood of post-term pregnancies and their associated risks. Objectives: To evaluate the 

e�cacy of membrane sweeping in initiating spontaneous labour and its effect on the duration 

of pregnancy in women with term pregnancies. Methods: A Quasi-experimental study was 

conducted in the Department of Obstetrics and Gynecology, Lady Reading Hospital, Peshawar, 

from September 2023 to March 2024. One hundred and thirty-six primigravida women aged 40 

to 42 weeks who underwent membrane sweeping for labour induction were selected. 

Effectiveness was assessed in terms of initiation of spontaneous labour. Other parameters 

considered were maternal and fetal outcomes. Results: Spontaneous labour was successfully 

initiated in 76.5% of patients and notably reduced the mean gestational age at delivery (40.49 ± 

0.591 weeks) compared to those who did not achieve spontaneous labour (41.72 ± 0.581 weeks, 

p=0.0001). Most patients required one or two sweeps to achieve labour, demonstrating the 

effectiveness of membrane sweeping in reducing pregnancy duration. Conclusions: It was 

concluded that membrane sweeping is an effective and non-invasive method for initiating 

spontaneous labour and reducing pregnancy duration, minimizing the need for medical 

induction and preventing post-term pregnancies.
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women, remains limited. 
This study aims to assess the outcomes of membrane 
sweeping in primigravida with prolonged pregnancies.

M E T H O D S

A quasi-experimental study was conducted at Lady 
Reading Hospital, Peshawar, from September 2023 to 
March 2024, after obtaining ethical approval from the 
hospital's ethical committee (REF: No.1/LRH/MTI). A total 
of 136 primigravida women aged 18 to 40 years, with a 
gestational age of 40-42 weeks, were included. Women 
with prior health issues, obstetrical complications, or 
those who declined participation were excluded. Each 
patient underwent membrane sweeping to initiate labour, 
membrane sweeping was performed by the researcher, a 
gloved �nger was inserted in the cervix, and then the �nger 
was moved around the inner cervical OS in a circular 
fashion separating the membranes from the lower uterine 
segment. If there was no response after 72 hours, the 
procedure was repeated, with up to four sweeps 
performed. Once uterine contractions began, no additional 
induction methods were used, and labour was managed 
accordingly. Data on the number of sweeps required, the 
interval from sweeping to delivery, mode of delivery, 
spontaneous delivery, maternal outcomes (including 
infection and postpartum hemorrhage), and fetal 
outcomes (birth weight, neonatal intensive care unit (NICU) 
a d m i s s i o n,  a n d  A P G A R  s c o r e )  w e r e  c o l l e c t e d . 
Effectiveness was de�ned as the occurrence of 
spontaneous delivery, characterized by the initiation of 
labour naturally without medical induction and resulting in 
delivery before 42 weeks of gestation. Birth weight was 
measured using an analogue scale, birth weight of greater 
than or equal to 2.5 kg was considered normal. APGAR 
score was calculated at 1 minute and 5 minutes after birth, 
an APGAR score greater than or equal to 7 was considered 
normal. The sample size was calculated using Open-Epi, 
utilizing the previous frequency of spontaneous labour 
88.3% [13], margin of error of 5.41% and a con�dence 
interval of 95%. Patients were selected using a non-
probability consecutive sampling technique. Data analysis 
was performed using SPSS version 23.0. Frequencies along 
with percentages were calculated for categorical variables 
such as spontaneous labour, comorbid condition, maternal 
and fetal outcome, means, and standard deviations were 
calculated for age, gestational age and time from 
membrane sweeping to the onset of labour. The consent 
form was taken Chi-Square test was applied to assess the 
association between spontaneous labour and frequency of 
membrane sweeping, while the independent samples T-
test was used to assess the association between 
spontaneous delivery and gestational age. p-value <0.05 
was considered signi�cant.

The study included 136 patients with a mean age of 28.84 ± 

4.83 years and a mean gestational age of 40.78 ± 0.78 

weeks. The mean time from membrane sweeping to the 

onset of labour was 40.95 ± 19.14 hours. In our study, 41.9% 

of patients were literate, while 58.1% were illiterate (Figure 

1).

R E S U L T S

41.9

58.1

literate, illiterate
Figure 1: Age Distribution of selected Patients

C o m o r b i d  c o n d i t i o n s  i n c l u d e d  d i a b ete s  ( 8 . 1 % ) , 

hypertension (13.2%), and obesity (10.3%) (Table 1).

Table 1: Comorbid Conditions among study participants

Comorbid Conditions

Diabetes 11 (8.1%)

Hypertension 18 (13.2%)

Obesity

Frequency (%)

14 (10.3%)

The frequency of membrane sweeps was performed (Table 

2).
Table 2: Frequency of Membrane Sweeping among study 
participants

Membrane Sweeping

One Time 55 (40.4%)

Two Times 66 (48.5%)

>Two Times

Frequency (%)

15 (11.0%)

Total 136 (100%)

Results present the frequency of spontaneous delivery, 

which we considered effective in this study, we observed 

that 76.5% of patients achieved spontaneous delivery 

following membrane sweeping. This indicates that 

membrane sweeping effectively initiated labour naturally in 

a signi�cant majority, reducing the dependency on medical 

induction methods. The observed spontaneous delivery 

rate suggests that the intervention helped avert post-term 

pregnancies by promoting timely labour onset (Figure 2).
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Study shows the association of spontaneous labour with 

the frequency of membrane sweeping. Spontaneous 

labour was most common after a single membrane sweep, 

accounting for 50.0% of cases, followed by 40.4% after two 

sweeps, and only 9.6% after more than two sweeps. This 

association was statistically noteworthy (p=0.0001), 

suggesting that fewer sweeps are more effective in 

achieving spontaneous labour. These �ndings underscore 

the effectiveness of membrane sweeping in initiating 

spontaneous labour, particularly with fewer sweeps, and 

reducing the need for prolonged intervention (Table 6).

76.5%

23.5%

Yes No
Figure 2: Spontaneous Delivery among study participants

In terms of maternal outcomes, normal vaginal delivery was 

achieved in 112 (82.4%) patients, while 24 (17.6%) 

underwent cesarean sections. Postpartum hemorrhage 

was observed in 6 (4.4%) patients, and infection in 2 (1.5%) 

(Table 3).

Table 3: Maternal Outcomes among study participants

Maternal Outcomes

Mode of Delivery

112 (82.4%)Normal Vaginal Delivery

Frequency (%)

24 (17.6%)Caesarean Section

Postpartum Hemorrhage (PPH)

6 (4.4%)Yes

130 (95.6%)No

Infection

2 (1.5%)Yes

134 (98.5%)No

Fetal outcomes showed that 15 (11%) newborns required 

NICU admission. A birth weight ≥2.5 kg was observed in 119 

(87.5%) newborns, and an APGAR score ≥ 7 was recorded in 

129 (94.9%) newborns (Table 4).

Table 4: Fetal Outcomes among study participants

Fetal Outcomes

15 (11%)Admission to NICU

Frequency (%)

119 (87.5%)Birth Weight ≥2.5 kg

129 (94.9%)APGAR Score ≥7

The effect of membrane sweeping on the duration of 

pregnancy is evident, as patients who experienced 

spontaneous labour had a mean gestational age of 40.49 ± 

0.591 weeks, signi�cantly lower than the 41.72 ± 0.581 weeks 

for those who did not achieve spontaneous labour 

(p=0.0001). This demonstrates that membrane sweeping 

effectively reduces the duration of pregnancy by 

promoting labour onset before post-term gestation (Table 

5).

Table 5: Association of Spontaneous Delivery with Gestational 
Age

Maternal Outcomes

Yes

p-value

0.0001
No

n Mean + S.D

104

32

40.49 + 0.591

41.72 + 0.581

Table 6: Association of Spontaneous Delivery with Frequency of 
Membrane Sweeping

Spontaneous 
Labor

p-
value

Membrane Sweeping

OneTime Two Times >Two Times
Total

Yes
52 52 52 104

0.0001

100.0%50.0% 40.4% 9.6%

No
3 24 5 32

100.0%9.4% 75.0% 15.6%

Total
55 66 15 136

100.0%40.4% 48.5% 11.0%

D I S C U S S I O N

Induction of labour (IOL) is a critical intervention in 
obstetrics, used to reduce risks associated with prolonged 
pregnancies. It is estimated that 20-30% of all pregnancies 
worldwide require IOL, particularly when the risks of 
continuing the pregnancy, such as fetal growth restriction, 
oligohydramnios, or preeclampsia, outweigh the bene�ts. 
The ARRIVE trial has further validated that IOL at 39 weeks 
in low-risk nulliparous women can be more bene�cial than 
expectant management, leading to better maternal and 
fetal outcomes [14]. The success of IOL heavily depends on 
the cervical status, which is a signi�cant determinant of 
whether labour induction will be effective. Prostaglandins 
play a pivotal role in the process of cervical ripening by 
promoting the softening, thinning, and dilatation of the 
cervix. This hormonal activity is crucial for initiating labour, 
and when cervical ripening does not occur naturally, 
prostaglandins can be used therapeutically. Mechanical 
methods such as membrane sweeping also facilitate labour 
induction by stimulating the local release of endogenous 
prostaglandins [15]. Previous studies have debated the 
effects and outcomes of starting membrane sweeping 
before 42 weeks of gestation. For instance, a randomized 
controlled trial (RCT) comparing the effects of membrane 
sweeping between 38-40 weeks versus only pelvic 
examination found that the median duration to delivery was 
signi�cantly shorter in the membrane sweeping group. 
This result suggests that membrane sweeping is effective 
in reducing the time to delivery without compromising 
neonatal outcomes [16]. A similar outcome was observed in 
a trial that compared the initiation of membrane sweeping 
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at 41 weeks of gestation with expectant management to 
prevent post-term pregnancy. The trial involved 742 cases 
considered to be at very low risk. Membrane sweeping 
performed sequentially at 41 weeks resulted in a reduced 
likelihood of post-date pregnancy without leading to any 
signi�cant adverse neonatal outcomes [17]. In our study, 
we observed a high rate of successful vaginal deliveries 
(82.4%) among women who underwent membrane 
sweeping, with the majority requiring only one or two 
sweeps. This �nding is consistent with previous research 
that has reported similar success rates with minimal 
adverse maternal outcomes [18]. In our study, the 
frequency of spontaneous delivery was 76.5%, indicating 
that membrane sweeping effectively initiated labour in a 
signi�cant majority. This �nding aligns closely with a study, 
where 88.3% of patients achieved spontaneous labour 
following membrane sweeping, demonstrating a similar 
e�cacy in reducing the dependency on medical induction 
methods and preventing prolonged pregnancies [13]. 
Similarly, another study reported a spontaneous labour 
rate of 86.4%, further supporting the role of membrane 
sweeping in initiating natural labour and minimizing the 
need for additional interventions [19]. The effect of 
membrane sweeping on the duration of pregnancy in our 
study showed that patients who achieved spontaneous 
labour had a signi�cantly lower mean gestational age 
(40.49 ± 0.591 weeks) compared to those who did not (41.72 
± 0.581 weeks, p=0.0001). This reduction in gestational 
duration mirrors the �ndings of a study, where membrane 
sweeping was associated with earlier labour onset in the 
majority of patients [19]. In the current study, it was found 
that spontaneous labour was most common after one 
sweep (50.0%), followed by two sweeps (40.4%) and more 
than two sweeps (9.6%), with a signi�cant association 
(p=0.0001). This obser vation is supported by the 
aforementioned study, where most patients required only 
one or two sweeps to achieve labour, while only a minority 
needed more than two sweeps [19]. The maternal 
outcomes in our study were quite favourable, with only 
4.4% of patients experiencing postpartum hemorrhage 
and just 1.5% developing infections. These �ndings are 
consistent with a study that reported no signi�cant 
adverse outcomes associated with membrane sweeping 
[19]. Fetal outcomes in the present study were also 
favourable, with 94.9% of newborns achieving an APGAR 
score of ≥7, and only 11% requiring NICU admission. These 
results align with a study that reported low rates of 
neonatal complications associated with membrane 
sweeping [20]. However, despite the positive outcomes 
observed in our study, it is essential to acknowledge the 
limitations. Our study was conducted in a single tertiary 
care center with a speci�c population, which may limit the 
generalizability of the results. Additionally, the lack of a 

control group in our study design restricts our ability to 
make de�nitive conclusions about the e�cacy of 
membrane sweeping compared to other labour induction 
methods. Further research with larger sample sizes and 
control groups across multiple centers is needed to 
con�rm these �ndings and explore the broader 
implications of membrane sweeping in different 
populations and settings.

C O N C L U S I O N S

It was concluded that membrane sweeping effectively 
initiates spontaneous labour, with 76.5% achieving 
spontaneous labour, and notably reduces pregnancy 
duration by promoting timely labour onset. It is a practical, 
non-invasive inter vention to prevent prolonged 
pregnancies and reduce reliance on medical induction. The 
minimal maternal and fetal risks observed in current study 
suggest that this procedure can be a valuable tool in 
obstetric practice, particularly in settings where more 
invasive or pharmacological methods may not be readily 
available.
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Original Article

In Pakistan and other countries of the world, un-booked 
obstetric patients are a big problem, especially in 
developing countries which do not have adequate facilities 
for antenatal care (ANC). This implies that there is a need to 
promote and establish maternal healthcare services for 
women across the world [1, 2]. The causes associated with 
this situation are therefore complex and include economic 
and social status, distance, education and culture. These 
are compounded by poor healthcare facilities, and cultural 
beliefs that may encourage normal birth practices as 
opposed to the recommended ones [3, 4]. ANC is 
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signi�cantly associated with an increased risk of maternal 
and neonatal complications [5, 6]. The women who do not 
attend antenatal clinics are not taught how to take care of 
themselves, they do not receive proper nutrition, and they 
are not checked for complications early. This puts the 
woman at a higher risk of suffering from serious conditions 
such as pre-eclampsia, gestational diabetes and preterm 
labour as well as low birth weight deliveries [2]. Also, these 
women have a higher risk of adverse neonatal outcomes 
including stillbirth and neonatal deaths this underlines the 
need for antenatal care for healthy pregnancy and 
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Un-booked obstetric patients often lack adequate antenatal care, leading to increased risks of 

maternal and neonatal complications. Understanding the characteristics and clinical outcomes 

in this population is essential to improve healthcare delivery and reduce disparities Objectives: 

To analyze the characteristics and clinical outcomes of un-booked obstetric patients presented 

at Tertiary Care Hospital in Rahim Yar Khan. Methods: This cross-sectional study analyzed the 

outcomes of 384 un-booked obstetric patients presented at the Department of Obstetrics and 

Gynecology in a Tertiary Care Hospital, between July 2022 to June 2023 aged 18-35 years. 

obstetric outcomes including the type of labour, mode of delivery, premature rupture of 

membranes and postpartum hemorrhage were studied in enrolled patients. Results: The mean 

age and mean gestational age of un-booked obstetric patients were 27.08 ± 4.59 years and 36.31 

± 4.18 weeks respectively. Vaginal deliveries were 257 (66.9%) and C-section was performed in 

127 (33.1%) patients. Regarding the type of labor, term and preterm deliveries were 312 (81.3%) 

and 72 (18.7%), similarly premature rupture of membranes and postpartum hemorrhage were 

noted in 42 (10.9%) patients and 30 (7.8%) patients. Conclusion: It was concluded that un-

booked obstetric patients primarily experienced vaginal deliveries with a low incidence of 

complications such as premature rupture of membranes and postpartum hemorrhage. Parity 

signi�cantly in�uenced delivery and labor outcomes, highlighting the need for targeted 

antenatal care for high-risk groups such as primiparous and nulliparous women. These �ndings 

emphasize the importance of improving access to antenatal care to optimize maternal and 

neonatal outcomes.
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childbirth [7]. Because of these factors, it is important to 
design interventions for increasing the uptake of antenatal 
care among women in Pakistan to better �t with their 
socio-cultural and economic environment. Indeed, 
strategies such as enhancing the provision of care 
facilities, and altering attitudes towards pregnancy and 
child-bearing are some of the few important ways of 
enhancing attendance to antenatal care [4, 6]. Moreover, it 
is important to ensure that all pregnant women regardless 
of their socio-economic or geographic status are provided 
with the required support for safe pregnancy and childbirth 
services by addressing the barriers to ANC uptake in the 
culturally ever-integrating modern healthcare approaches 
[8, 9]. Effects of un-booked pregnancies do not just remain 
limited to health issues but also include deep personal and 
grieving loss for family and society. They highlight the need 
to work together to make sure that pregnant women get 
basic essential ANC services in the larger context of 
improving maternal and neonatal health [10, 11]. Evaluating 
the characteristics and clinical outcomes of un-booked 
obstetric patients is crucial, as these individuals face a 
higher risk of adverse outcomes, including maternal and 
neonatal mortality, low birth weight, and preterm birth.
This study aims to guide health promotion efforts to 
increase antenatal care uptake and enhance healthcare 
facilities' readiness to manage pregnancy-related 
complications effectively, particularly in resource-limited 
settings where un-booked pregnancies remain a 
signi�cant challenge.

M E T H O D S

This prospective cross-sectional study conducted in the 

Department of Obstetrics and Gynecology, Tertiary Care 

Hospital, Rahim Yar Khan, from July 2022 to June 2023. The 

study population consisted of 384 un-booked obstetric 

patients, de�ned as those presenting for delivery or 

emergency obstetric care without any prior recorded 

antenatal visits. The sample size was calculated using a 

49.3% prevalence rate for vaginal delivery in un-booked 

cases, with a 95% con�dence level and a 5% margin of 

error. A non-probability consecutive sampling technique 

was employed for patient recruitment. Ethical approval 

was obtained from the Ethical Review Committee of the 

hospital (ERB No.CMH-RYK-00102). Written informed 

consent was secured from all participants before 

enrollment, ensuring adherence to ethical guidelines. 

Patients were prospectively recruited upon their 

admission to the hospital for delivery or emergency 

obstetric care. A structured proforma was used to record 

demographic and clinical data during the patient's stay in 

the hospital. Information collected included age, parity, 

mode of delivery, labor type (term or preterm), premature 

rupture of membranes (PROM), postpartum hemorrhage 

(PPH), income level, education status, and residential area. 

Data collection was conducted by trained medical 

personnel through direct interviews with patients and 

observation of clinical outcomes during labor and delivery. 

The inclusion criteria included obstetric patients aged 18 to 

35 who presented directly to the hospital for delivery. 

Patients over 35 years, those with systemic diseases such 

as diabetes mellitus or hypertension, those with a history of 

uterine rupture, and patients with two or more prior 

cesarean sections were excluded. All the collected data 

were analyzed by using SPSS version 25.0. Descriptive 

statistics, including mean and standard deviation for 

continuous variables and proportions for categorical 

variables, were used to summarize patient characteristics 

and clinical outcomes. Strati�cation was done about age, 

gestational age, income status, education status, area of 

residence and parity. Post-strati�cation chi-square test 

was applied to detect the association of these variables 

with outcome variables i.e. Mode of Delivery, Type of labor, 

PROM, Maternal Death, and PPH. p-value≤0.05 was 

considered statistically signi�cant.

R E S U L T S

A total of 384 un-booked obstetric patients were selected 

for this study. The mean age and mean gestational age 

were 27.08 ± 4.59 years and 36.31 ± 4.18 weeks, respectively. 

The analysis of delivery patterns revealed that vaginal 

births occurred in 257 (66.9%) patients, while 127 (33.1%) 

underwent cesarean sections. Most deliveries were at term 

(312, 81.3%), with 72 (18.7%) classi�ed as preterm. In 

contrast, preterm deliveries were less common, occurring 

in 72 (18.7%). Prolonged rupture of membranes (PROM) was 

relatively rare, with only 42 (10.9%) of patients experiencing 

this condition. Similarly, the incidence of postpartum 

hemorrhage (PPH) was low, observed in 30 (7.8%) cases 

(Table 1).

Table 1: Delivery Outcomes and Complications in Un-booked 
Obstetric Patients

Variable

Vaginal 257 (66.9%)

127 (33.1%)

Category Frequency (%)

312 (81.3%)

72 (18.7%)

Mode of Delivery 
(MOD)

Term

Preterm

Yes

342 (89.1%)No

C-Section

42 (10.9%)

Labor Type

Prolonged Rupture of 
Membranes

Yes

354 (92.2%)No

30 (7.8%)
Postpartum Hemorrhage

There was no statistically signi�cant association between 

age group and mode of delivery (p=0.547). Vaginal 

deliveries were most common in the 18–24 years' age group, 

with 71 (68.9%), followed by the 25–29 years' group, with 113 

(68.5%), and the 30–35 years' group, with 73 (62.9%). 
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Cesarean sections accounted for 32 (31.1%), 52 (31.5%), and 

43 (37.1%) of deliveries in the respective age groups. The 

association between gestational age and mode of delivery 

approached statistical signi�cance (p=0.057). Vaginal 

deliveries were highest in the 28–31 weeks' group, with 28 

(82.4%), followed by the <28 weeks' group, with 18 (78.3%), 

and the 32–36 weeks' group, with 59 (70.2%). In the 37–41 

weeks' group, vaginal deliveries accounted for 152 (62.6%). 

Cesarean deliveries were most frequent in the 37–41 weeks' 

group, with 91 (37.4%), compared to 5 (21.7%) in the <28 

weeks' group, 6 (17.6%) in the 28–31 weeks' group, and 25 

(29.8%) in the 32–36 weeks' group. No signi�cant 

association was found between income status and mode of 

delivery (p=0.646). Vaginal deliveries were reported in 91 

(64.1%) of the low-income group, 116 (69.0%) of the middle-

income group, and 50 (67.6%) of the high-income group. 

Cesarean deliveries occurred in 51 (35.9%), 52 (31.0%), and 

24 (32.4%) of the respective groups. There was no 

signi�cant association between education status and 

mode of delivery (p=0.758). Vaginal deliveries were highest 

among patients with no education, at 34 (73.9%), and 

lowest in patients with secondary education, at 93 (65.5%). 

Primary education and higher education groups had 71 

(66.4%) and 59 (66.3%) vaginal deliveries, respectively. 

Cesarean deliveries ranged from 12 (26.1%) in the no-

education group to 49 (34.5%) in the secondary education 

group. The association between residence and mode of 

delivery was not statistically signi�cant (p=0.234). Vaginal 

deliveries were more frequent among urban residents, at 

154 (69.4%), compared to rural residents, at 103 (63.6%). 

Cesarean deliveries were observed in 68 (30.6%) of urban 

residents and 59 (36.4%) of rural residents. A signi�cant 

association was observed between parity and mode of 

delivery (p<0.001). Vaginal deliveries were most frequent 

among primiparous patients, at 143 (81.3%), followed by 

multiparous patients, at 54 (69.2%), and nulliparous 

patients, at 60 (46.2%). Cesarean deliveries were highest 

among nulliparous patients, at 70 (53.8%), followed by 

multiparous patients, at 24 (30.8%), and primiparous 

patients, at 33 (18.8%) (Table 2).

Table 2: Association of Mode of Delivery with Different Variables

No statistically signi�cant association was observed 

between age group and PROM (p=0.598). PROM was most 

frequent in the 18–24 years' group, with 3 (12.6%), followed 

by the 30–35 years' group, with 14 (12.1%), and the 25–29 

years' group, with 15 (9.1%). Among those without PROM, 

the proportions were similar, with 90 (87.4%) in the 18–24 

years' group, 150 (90.9%) in the 25–29 years' group, and 102 

(87.9%) in the 30–35 years' group. There was no signi�cant 

association between gestational age and PROM (p=0.701). 

PROM was most common in the 32–36 weeks' group, with 11 

(13.1%), followed by the 37–41 weeks' group, with 27 (11.1%). 

PROM was less frequent in the <28 weeks' group, with 2 

(8.7%), and in the 28–31 weeks' group, with 2 (5.9%). Most 

patients without PROM were in the 37–41 weeks' group, with 

216 (88.9%). PROM showed no signi�cant association with 

income status (p=0.848). PROM rates were highest among 

the low-income group, with 17 (12.0%), followed by the 

middle-income group, with 18 (10.7%), and the high-income 

group, with 7 (9.5%). Patients without PROM were 

predominantly in the middle-income group, with 150 

(89.3%). Education status did not show a signi�cant 

association with PROM (p=0.793). PROM was most frequent 

among patients with secondary education, with 18 (12.7%), 

and least frequent among those with no education, with 4 

(8.7%). Patients without PROM were most common in the 

secondary education group, with 124 (87.3%). There was no 

signi�cant association between residence and PROM (p = 

0.368). PROM was more common in urban residents, with 27 

(12.2%), compared to rural residents, with 15 (9.3%). Among 

those without PROM, 195 (87.8%) were urban residents, and 

147 (90.7%) were rural residents. PROM showed no 

signi�cant association with parity (p=0.848). PROM was 

most frequent among primiparous patients, with 22 

(12.5%), followed by nulliparous patients, with 13 (10.0%), 

and multiparous patients, with 7 (9.0%). Among those 

without PROM, 154 (87.5%) were primiparous, 117 (90.0%) 

were nulliparous, and 71 (91.0%) were multiparous (Table 3).

Different Variables

0.547

MOD p-
value

Age 
Group 25-29 Years

18-24 Years

30-35 Years

Vaginal C-section

71 (68.9%) 32 (31.1%)

Total

113 (68.5%) 52 (31.5%)

73 (62.9%) 43 (37.1%)

103

165

116

0.057
Gestational
 Age Group

28-31 Weeks

<28 Weeks

32-36 Weeks

18 (78.3%) 5 (21.7%)

28 (82.4%) 6 (17.6%)

59 (70.2%) 25 (29.8%)

23

34

84

37-41 Weeks 152 (62.6%) 91 (37.4%) 243

0.646
Income 
Status Middle

Low 91 (64.1%) 51 (35.9%)

116 (69.0%) 52 (31.0%)

142

168
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0.758
Education

 Status

Primary
 Education

No Education

Secondary 
Education

34 (73.9%) 12 (26.1%)

71 (66.4%) 36 (33.6%)

93 (65.5%) 49 (34.5%)

46

142

107

Higher
 Education

59 (66.3%) 30 (33.7%) 89

0.234Residence
Rural

Urban 154 (69.4%) 68 (30.6%)

103 (63.6%) 59 (36.4%)

222

162

0.000Parity Primiparous

Nulliparous 60 (46.2%) 70 (53.8%)

143 (81.3%) 33 (18.8%)

130

176

Multiparous 54(69.2%) 24 (30.8%) 78

High 50 (67.6%) 24 (32.4%) 74



Table 3: Association of PROM with Different Variables

Different Variables

0.598

PROM p-
value

Age 
Group 25-29 Years

18-24 Years

30-35 Years

Yes No

3 (12.6%) 90 (87.4%)

Total

15 (9.1%) 150 (90.9%)

14 (12.1%) 102 (87.9%)

103

165

116

0.701
Gestational
 Age Group

28-31 Weeks

<28 Weeks

32-36 Weeks

2 (8.7%) 21 (91.3%)

2 (5.9%) 32 (94.1%)

11 (13.1%) 73 (86.9%)

23

34

84

37-41 Weeks 27 (11.1%) 216 (88.9%) 243

0.848
Income 
Status

Middle

Low

High

17 (12.0%) 125 (88.0%)

18 (10.7%) 150 (89.3%)

7 (9.5%) 67 (90.5%)

142

168

74

0.793
Education

 Status

Primary 
Education

No Education 4 (8.7%) 42 (91.3%)

12 (11.2%) 95 (88.8%)

46

107

Secondary 
Education

18 (12.7%) 124 (87.3%) 142

Higher 
Education

8 (9.0%) 81 (91.0%) 89

0.368Residence
Rual

Urban 27 (12.2%) 195 (87.8%)

15 (9.3%) 147 (90.7%)

222

162

0.848Parity Primiparous

Nulliparous 13 (10.0%) 117 (90.0%)

22 (12.5%) 154 (87.5%)

130

176

Multiparous 7 (9.0%) 71 (91.0%) 78

No statistically signi�cant association was observed 

between age group and PPH (p=0.599). PPH was most 

frequent in the 18–24 years' age group, with 10 (9.7%), 

followed by the 25–29 years' group, with 13 (7.9%), and the 

30–35 years' group, with 7 (6.0%). Among those without 

PPH, 93 (90.3%) were in the 18–24 years' group, 152 (92.1%) 

in the 25–29 years' group, and 109 (94.0%) in the 30–35 years' 

group. There was no signi�cant association between 

gestational age and PPH (p=0.434). PPH was most frequent 

in the 32–36 weeks' group, with 10 (11.9%), followed by the 

37–41 weeks' group, with 17 (7.0%). PPH was least frequent 

in the <28 weeks' group, with 1 (4.3%), and in the 28–31 

weeks' group, with 2 (5.9%). Most patients without PPH 

were in the 37–41 weeks' group, with 226 (93.0%). Income 

status showed no signi�cant association with PPH 

(p=0.908). PPH was observed in 12 (8.5%) of the low-income 

group, 12 (7.1%) of the middle-income group, and 6 (8.1%) of 

the high-income group. Patients without PPH were most 

common in the middle-income group, with 156 (92.9%). 

Education status did not show a signi�cant association 

with PPH (p=0.395). PPH was most frequent among 

patients with secondary education, with 15 (10.6%), 

followed by those with primary education, with 8 (7.5%), and 

no education, with 3 (6.5%). Patients with higher education 

had the lowest PPH rate, at 4 (4.5%). Among those without 

PPH, 127 (89.4%) were in the secondary education group. 

There was no signi�cant association between residence 

and PPH (p=0.159). PPH was more frequent among urban 

residents, with 21 (9.5%), compared to rural residents, with 

9 (5.6%). Among those without PPH, 201 (90.5%) were urban 

residents, and 153 (94.4%) were rural residents. Parity 

showed a statistically signi�cant association with PPH 

(p=0.007). PPH was most frequent among primiparous 

women, with 22 (12.5%), compared to nulliparous women, 

with 5 (3.8%), and multiparous women, with 3 (3.8%). 

Among those without PPH, 154 (87.5%) were primiparous, 

125 (96.2%) were nulliparous, and 75 (96.2%) were 

multiparous (Table 4).

Table 4: Association of PPH with Different Variables

Different Variables

0.599

PPH p-
value

Age 
Group 25-29 Years

18-24 Years

30-35 Years

Yes No

10 (9.7%) 93 (90.3%)

Total

13 (7.9%) 152 (92.1%)

7 (6.0%) 109 (94.0%)

103

165

116

0.434
Gestational
 Age Group

28-31 Weeks

<28 Weeks

32-36 Weeks

1 (4.3%) 22 (95.7%)

2 (5.9%) 32 (94.1%)

10 (11.9%) 74 (88.1%)

23

34

84

37-41 Weeks 17 (7.0%) 226 (93.0%) 243

0.908
Income 
Status

Middle

Low

High

12 (8.5%) 130 (91.5%)

12 (7.1%) 156 (92.9%)

6 (8.1%) 68 (91.9%)

142

168

74

0.395
Education

 Status

Primary 
Education

No Education 3 (6.5%) 43 (93.5%)

8 (7.5%) 99 (92.5%)

46

107

Secondary 
Education

15 (10.6%) 127 (89.4%) 142

Higher 
Education

4 (4.5%) 85 (95.5%) 89

0.159Residence
Rual

Urban 21 (9.5%) 201 (90.5%)

9 (5.6%) 153 (94.4%)

222

162

0.007Parity Primiparous

Nulliparous 5 (3.8%) 125 (96.2%)

22 (12.5%) 154 (87.5%)

130

176

Multiparous 3 (3.8%) 75 (96.2%) 78

There was no statistically signi�cant association between 
age group and type of labor (p=0.856). Term labor was most 
frequent in the 18–24 years' group, with 85 (82.5%), followed 
by the 30–35 years' group, with 95 (81.9%), and the 25–29 
years' group, with 132 (80.0%). Preterm labor rates were 
similar across all age groups, ranging from 17.5% in the 
18–24 years' group to 20.0% in the 25–29 years' group. 
Gestational age did not show a signi�cant association with 
the type of labor (p=0.962). Term labor was highest in the 
<28 weeks' group, with 19 (82.6%), followed by the 37–41 
weeks' group, with 199 (81.9%), and the 28–31 weeks' group, 
with 27 (79.4%). Preterm labor was most frequent in the 
28–31 weeks' group, with 7 (20.6%), followed by the 32–36 
weeks' group, with 17 (20.2%). No signi�cant association 
was found between income status and type of labor 
(p=0.915). Term labor rates were similar across all income 
groups, with 114 (80.3%) in the low-income group, 138 
(82.1%) in the middle-income group, and 60 (81.1%) in the 
high-income group. Preterm labor rates ranged from 17.9% 
in the middle-income group to 19.7% in the low-income 
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group. Education status showed no signi�cant association 
with the type of labor (p=0.799). Term labor was most 
frequent in patients with no education, with 39 (84.8%), 
followed by those with primary education, with 88 (82.2%), 
and higher education, with 73 (82.0%). Preterm labor rates 
were highest in the secondary education group, with 30 
(21.1%). The residence was not signi�cantly associated 
with the type of labor (p=0.716). Term labor was slightly 
more frequent among rural residents, with 133 (82.1%), 
compared to urban residents, with 179 (80.6%). Preterm 
labor rates were similar, with 43 (19.4%) in urban residents 
and 29 (17.9%) in rural residents. Parity showed a 
statistically signi�cant association with the type of labor 
(p<0.001). Term labor was highest among nulliparous 
patients, with 117 (90.0%), and multiparous patients, with 
70 (89.7%). Primiparous patients had the lowest term labor 
rate, with 125 (71.0%), and the highest preterm labor rate, 
with 51 (29.0%) (Table 5).
Table 5: Association of Type of Labor with Different Variables

Different Variables

0.856

Type of Labor p-
value

Age 
Group 25-29 Years

18-24 Years

30-35 Years

Term Pre-Term

85 (82.5%) 18 (17.5%)

Total

132 (80.0%) 33 (20.0%)

95 (81.9%) 21 (18.1%)

103

165

116

0.962
Gestational
 Age Group

28-31 Weeks

<28 Weeks

32-36 Weeks

19 (82.6%) 4 (17.4%)

27 (79.4%) 7 (20.6%)

67 (79.8%) 17 (20.2%)

23

34

84

37-41 Weeks 199 (81.9%) 44 (18.1%) 243

0.915
Income 
Status

Middle

Low

High

114 (80.3%) 28 (19.7%)

138 (82.1%) 30 (17.9%)

60 (81.1%) 14 (18.9%)

142

168

74

0.799
Education

 Status

Primary 
Education

No Education 39 (84.8%) 7 (15.2%)

88 (82.2%) 19 (17.8%)

46

107

Secondary 
Education

112 (78.9%) 30 (21.1%) 142

Higher 
Education

73 (82.0%) 16 (18.0%) 89

0.716Residence
Rual

Urban 179 (80.6%) 43 (19.4%)

133 (82.1%) 29 (17.9%)

222

162

0.000Parity Primiparous

Nulliparous 117 (90.0%) 13 (10.0%)

125 (71.0%) 51 (29.0%)

130

176

Multiparous 70 (89.7%) 8 (10.3%) 78

D I S C U S S I O N

The investigation into the health trajectories of 384 un-
booked obstetric patients not only sheds light on the 
rami�cations of lacking antenatal  care but also 
contextualizes these �ndings within a global landscape of 
similar challenges. With a demographic pro�le marked by a 
mean age of 27.08 ± 4.59 years and gestational age of 36.31 
± 4.18 weeks, this study aligns with global observations on 
the critical need for proactive maternal healthcare 
interventions. This analysis revealed a distinct preference 
for vaginal delivery among younger women in this cohort, 

with 68.9% of those aged 18–24 opting for this mode of 
birth. This trend is comparable to �ndings by Shaheen et al., 
who reported that 39% of un-booked cases resulted in 
vaginal deliveries [12]. These similarities suggest a 
potential universal pattern in delivery modes among un-
booked patients across different settings. However, in this 
study, cesarean section rates were higher among women 
aged 30–35 years, at 37.1%, underscoring the need for 
preventative health measures to address risk factors 
necessitating surgical interventions. Older women may 
prefer cesarean delivery due to a combination of medical, 
psychological, and social factors. Advanced maternal age 
is associated with a higher likelihood of pregnancy 
c o m p l i c a t i o n s ,  i n c l u d i n g  g e s t a t i o n a l  d i a b ete s , 
hypertensive disorders, and reduced uterine elasticity, 
which increase the risk of prolonged labor and adverse 
neonatal outcomes. Consequently, healthcare providers 
may recommend cesarean sections more often for older 
women to mitigate these risks. Additionally, older women 
are more likely to have had prior cesarean deliveries, 
leading to repeat cesareans due to concerns about uterine 
rupture or other complications associated with vaginal 
birth after cesarean (VBAC). Psychological factors, such as 
a preference for greater control over the timing and 
method of delivery, may also in�uence older women to opt 
for cesarean sections. The prevalence of PROM in this 
study, at 12.6% in the youngest age group, highlights the 
risks linked to un-booked pregnancies. This observation 
aligns with �ndings from Shaheen et al., who noted that 
61% of their patients required cesarean sections, often due 
to complications like PROM [12]. These �ndings emphasize 
the importance of antenatal care in mitigating such risks. 
Furthermore, this study observed postpartum hemorrhage 
(PPH) in 9.7% of patients aged 18–24 years, consistent with 
Latif et al., who reported signi�cant complications among 
both booked and un-booked patients, including anemia 
affecting 47.1% of their total population [13]. Interestingly, 
these results suggest that educational and socio-
economic status did not signi�cantly impact the mode of 
delivery. This observation contrasts with commonly held 
assumptions that higher socio-economic status and 
education levels equate to better maternal health 
outcomes. Qureshi et al., similarly noted that while 
maternal age and socioeconomic backgrounds differed 
signi�cantly between booked and un-booked patients, 
such differences did not always translate to disparities in 
delivery outcomes [14]. The �ndings of this study reinforce 
the critical importance of antenatal care. This is supported 
by Butt et al., [15] and Ago et al., who highlighted the role of 
regular antenatal visits in improving maternal and neonatal 
outcomes [15, 16]. Moreover, Baloch et al., emphasized that 
un-booked pregnancies are more prevalent in lower 
socioeconomic groups, pointing to the urgent need to 
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overcome barriers to accessing prenatal care in these 
populations [17]. Traditional and cultural norms also 
in�uence the health choices of pregnant women, 
particularly in rural areas. Studies by Barbi et al., and Abbas 
et al., reported that home births and reliance on traditional 
midwives remain common in certain cultures, contributing 
to the higher prevalence of un-booked cases [18, 19]. 
Addressing these cultural preferences by integrating 
traditional practices with medical services is critical. 
Suleiman and Pappan, found that community engagement 
and reliable communication channels signi�cantly 
increase antenatal care utilization, thereby reducing 
unattended maternal health issues [20].

C O N C L U S I O N S

It was concluded that this study of 384 un-booked obstetric 
patients highlights the critical importance of antenatal 
care in reducing maternal and neonatal complications. This 
analysis evaluated the clinical characteristics and 
outcomes associated with un-booked pregnancies, 
revealing that younger women predominantly experienced 
vaginal deliveries, whereas older women were more likely 
to undergo emergency cesarean sections. Complications 
such as Premature Rupture of Membranes (PROM) and 
Postpartum Hemorrhage (PPH), though observed in a 
smaller proportion of cases, underscore the elevated risks 
linked to inadequate antenatal care. Addressing barriers to 
antenatal care such as socioeconomic disparities, limited 
education, and cultural norms is vital. 
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Original Article

Approximately 2–5% of adolescent girls presents with 
primary amenorrhea [1]. Its prevalence is rising, and this 
increase can be attributed to greater access to healthcare 
services, declining trend in child marriages, and enhanced 
awareness driven by social media [2]. Primary amenorrhea 
is a symptom indicative of an underlying condition 
affecting any part of the hypothalamic-pituitary-ovarian-
uterine axis. The causes can be categorized as functional 
or anatomical defects in the hypothalamus, pituitary gland, 
uterus, or ovaries, as well as genetic abnormalities at the 
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chromosomal or gene level [3]. Primary amenorrhea often 
involves developmental anomalies, or imperforate hymen 
[4]. Among developmental anomalies, Müllerian agenesis 
and gonadal dysgenesis being commonest [5]. While 
imperforate hymen may be identi�ed during childhood, it 
can also remain undiagnosed and present in adolescence 
with cyclic abdominal pain and primary amenorrhea [6]. 
Another category of out�ow tract anomalies involves 
absence of Müllerian structures, including Mayer-
Rokitansky-Küster-Hauser syndrome (MRKH) and 
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Understanding the frequency of developmental defects in adolescents presenting with primary 

amenorrhea is crucial for timely diagnosis and intervention, in order to preserve reproductive 

potential, and address psychosocial impacts. Objective: To determine the frequency of 

developmental defects in adolescent girls presenting with primary amenorrhea. Methods: This 

cross-sectional study was conducted from March 2021 to September 2021 after taking approval 

from ethical review committee of Faisalabad Medical University. 205 girls having primary 

amenorrhea were recruited from Obstetrics and Gynecology Department, Allied Hospital, 

Faisalabad. Non-probability consecutive sampling technique was used. After taking history and 

physical examination, patients were sent to the hospital Radiology department for 

transabdominal ultrasound and reported by senior Radiologist. Developmental defects were 

assessed and noted. Data analysis was done using SPSS version 26.0, quantitative data were 

presented as mean and standard deviation, while qualitative as frequency and percentages. 

Results: Frequency of developmental defects in adolescent girls presenting with primary 

amenorrhea was found in 23 (11.22%) participants; with imperforate hymen in 26.09%, Mayer-

Rokitansky-Küster-Hauser syndrome in 21.74%, transverse vaginal septum in 8.70% and absent 

vaginal functioning uterus in 43.48%. Conclusions: This study concluded that the frequency of 

developmental defects in adolescent girls presenting with primary amenorrhea is quite high. It 

was recommended that public awareness programs should be arranged on national levels for 

women about primary amenorrhea and their causes through educational training and guidance 

to take proper and timely treatment in order to reduce the morbidity of these particular 

patients.
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Yes

No

11.22%

88.78%

Androgen Insensitivity Syndrome (AIS). MRKH, commonly 
associated anomalies include skeletal, renal, and auditory 
defects [7]. Diagnosis is typically made using ultrasound or 
MRI [8]. AIS, arises from androgen resistance in genetic 
males with functional testes. Both MRKH and AIS share 
overlapping clinical features, but they are distinguished by 
kar yotype analysis [9]. Primar y amenorrhea is a 
challenging problem in developing countries like Pakistan 
due to society pressure and unknown fear. It affects 
physical, mental, psychological and social life of the 
patients and family and hence delayed diagnosis [10]. 
There is a misconception that the hormonal defects are the 
main cause of primary amenorrhea and treatment is given 
according to this concept. 
So, this study was conducted to determine the frequency 
of developmental defects in adolescent girls presenting 
with primary amenorrhea in adolescent girls. Proper 
diagnosis can lead to appropriate treatment of the patients 
suffered from primary amenorrhea.

M E T H O D S

This cross-sectional study was conducted at Obstetrics 
and Gynecology Department, Allied Hospital, Faisalabad, 
from 30th March 2021 to 29th September 2021. After 
obtaining approval from Faisalabad Medical University 
e t h i c a l  r e v i e w  b o a r d  ( F . N o . 4 8 - E R C / 2 0 2 0 -
21/PHRC/FMU/56), 205 eligible patients meeting the 
selection criteria were enrolled in the study. Informed 
consent was obtained from all participants. A sample size 
of 205 was calculated using the WHO sample size calculator 
with con�dence level of 95%, an anticipated proportion 
7%, and absolute precision 3.5%. A non-probability 
consecutive sampling technique was used [11]. Females 
aged 12–18 years, presenting with primary amenorrhea 
were included. Primary amenorrhea was de�ned as 
menstrual onset failure by the age of 14 in individuals 
without secondary sexual characteristics or absence of 
menstruation by the age of 16 despite normal growth and 
the development of secondary sexual characteristics. 
Females with hypopituitarism, weight loss, anorexia 
nervosa and isolated GnRH de�ciency, constitutional delay 
of puberty, or chronic systemic disease /acute illness were 
excluded. A detailed history was taken, and physical 
examinations were conducted on all participants. Patients 
were referred to the hospital's Radiology Department for 
transabdominal ultrasound, which was interpreted by 
senior radiologist with minimum experience of 4 years in 
relevant �led. Developmental defects were assessed and 
noted including Imperforate hymen, MRKH syndrome, 
Transverse vaginal septum and Gonadal dysgenesis. 
Gonadal dysgenesis was labelled if; Ultrasound showed 
"streak" of �brous tissue seen in the expected location of 
the ovaries and may contain no or very few ovarian follicles 
[12]. Transverse vaginal septum appears on ultrasound as a 

s h o r t e n e d ,  b l i n d  v a g i n a l  p o u c h  w i t h  p o s i t i v e 
transillumination, septum can occur at any point along the 
vaginal cavity, although the vulva typically appears normal 
if the septum is located in the mid or upper vagina [13]. 
Imperforate hymen was labelled if; Presence of bluish 
bulging membrane at the entrance of vagina that allows 
positive transillumination at introitus on examination and 
con�rmed on ultrasound as distended �uid-�lled vagina 
and uterus with internal echoes [13]. Ultrasound �ndings of 
a b s e n t  u te r u s  a n d  u p p e r  t wo -t h i rd s  of  va g i n a , 
accompanied by normal ovaries and fallopian tubes, 
suggest Müllerian agenesis [14]. The study data were 
entered and analyzed by SPSS version 26.0. Quantitative 
variables, were presented as mean and standard deviation, 
whi le  qual itat ive var iables,  as  frequencies and 
percentages. Data were strati�ed for age, BMI and marital 
status, post strati�cation chi square was applied, p value ≤ 
0.05 was taken as signi�cant.

R E S U L T S

Table 1 shows demographic characteristics of study 

population. Mean age of 205 study participants noted was 

of 15.39 ± 1.83 years, among them majority of the patients 

110 (53.66%) were between 16 to 18 years of age. Mean BMI 

noted was 27.31 ± 2.90 kg/m2. 188 (91.71%) participants 

found to be unmarried while only 17 (8.29%) were married.
Table 1: Demographic Characteristics of Study Population (n=205)

Variables

Age

12-15 (Years) 95 (46.34)

Frequency (%)/Mean ± SD

16-18 (Years) 110 (53.66)

Mean Age (Years) 15.39 ± 1.83
2BMI (Kg/m ) 27.31 ± 2.90

Marital Status

Unmarried 188 (91.71)

Married 17 (8.29)

In current study, developmental defects in adolescent girls 

presenting with primary amenorrhea was found in 23 

(11.22%) as shown in �gure 1.
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Among 23 patients found to have developmental defect, 

most common defect found was absent vaginal functioning 

uterus 43.48%, followed by imperforate hymen 26.09%, 

Figure 1: Frequency of Developmental Defects in Adolescent Girls 
Presenting with Primary Amenorrhea (n=205)



Table 2: Frequency Distribution Developmental Defect Etiology 
(n=23)

Strati�cation of developmental defects with respect to age 

groups, BMI, and marital status is shown in Table 3 

respectively, p-value >0.05 found to be statistically 

insigni�cant. In the age group of 12-15 years, 7.37% had 

developmental defects, compared to 14.55% in the 16-18 

years' group, with a p-value of 0.105, suggesting a potential 

increase in prevalence with age despite the lack of 

statistical signi�cance. For BMI, 13.86% of individuals with 

a BMI ≤27 kg/m² had developmental defects, while 8.65% of 

those with BMI >27 kg/m² did, with a p-value of 0.228 

indicating no signi�cant difference but suggesting a slight 

trend toward fewer defects in higher BMI individuals. 

Marital status showed that 12.23% of unmarried individuals 

had developmental defects, while none of the married 

individuals did, with a p-value of 0.126, suggesting no 

statistical association, though the absence of defects in 

married individuals might re�ect other socio-economic 

factors. 
Table 3: Data Strati�cation 

Types of Defects

Imperforate Hymen 06 (26.09%)

Frequency (%)

MRKH Syndrome 05 (21.74%)

Transverse Vaginal Septum 02 (8.70%)

Absent Vaginal Functioning Uterus 10 (43.48%)

Variables

12-15 (Years)

p-
value

Age

Developmental Defects

Yes
Frequency

 (%)

CINo
Frequency

 (%)

07 (7.37%) 88 (92.63%)
0.105

(-1.2% -
 15.56%)16 (14.55%) 94 (85.45%)16-18 (Years)

2≤27 (Kg/m )
BMI

14 (13.86%) 87 (86.14%)
0.228

(-3.45%-
13.87%)09 (8.65%) 96 (91.35%)

2
>27 (Kg/m )

UnmarriedMarital 
Status

23 (12.23%) 165 (87.77%)
0.126

(7.84% -
 16.62%)00 (0.0%) 17 (100.0%)Married

D I S C U S S I O N

I have conducted this study to determine the frequency of 
developmental defects in adolescent girls presenting with 
primary amenorrhea. In current study, frequency of 
developmental defects in adolescent girls presenting with 
primary amenorrhea was found in 11.22% with imperforate 
hymen in 26.09%, MRKH syndrome in 21.74%, transverse 
vaginal septum in 8.70% and absent vaginal functioning 
uterus in 43.48%. In contrast to current results, study 
conducted by Kim et al, on 1060 females with primary 
ammenorrhea found higher frequency (30.96%) of out�ow 
tract abnormality; among them Müllerian agenesis was 
most common cause (26.17%), followed by gonadal 
dysgenesis (22.4%), imperforate hymen (2.57%) and 

transverse vaginal septum (0.47%) [11]. This is further 
supported by another study conducted in Pakistan by Bibi 
et al, anatomical defect was noted in 60% females 
presenting with primary amenorrhea, and found Müllerian 
agenesis as most frequent cause (46%), followed by 
transverse vaginal septum and imperforate hymen (7% 
each) [15]. However, study conducted by Fowler el al., found 
anatomical defect in only 1.5% participants [16]. In study 
conducted by Javed et al.,  cases, most common 
anatomical defect found was gonadal dysgenesis (24%) 
followed by Mayer Rokistansky Kuster Hauser (21.9%), 
Imperforate hymen (8.5%), and vaginal septum (6.1%) [17]. 
These variances were found in results because factors 
including racial, genetic, and environmental seem to play a 
role in pathophysiology of primary amenorrhea [18]. The 
primary goals of treatment for young women with these 
anomalies are to alleviate obstructive symptoms, restore 
normal menstrual �ow, and ensure sexual function while 
preserving reproductive potential [19]. It was proposed 
earlier that if regular menstruation has not commenced 
within two years after the onset of otherwise normal 
puberty, it is essential to rule out congenital absence of the 
uterus or vagina, provided this has not already been 
identi�ed clinically [20]. In cases where puberty is atypical, 
or if abnormal gonadal tissue is identi�ed before puberty, 
comprehensive investigations should be conducted 
promptly [21]. The clinical implications of these �ndings 
are signi�cant for improving early detection, diagnosis, and 
treatment of primary amenorrhea, particularly among 
populations at higher risk for developmental defects. 
Health professionals should consider incorporating 
screening for developmental defects into routine 
evaluations for primary amenorrhea. Moreover, these 
�ndings highlight the need for targeted educational 
campaigns to raise awareness about primary amenorrhea, 
its causes, and available treatments. Furthermore, 
incorporating this data into treatment guidelines can help 
create a more personalized approach to care, ultimately 
enhancing the quality of life and reproductive health of 
affected girls. This study has certain limitations. It focused 
solely on structural anomalies and did not explore other 
potential etiologies of primary amenorrhea, such as 
endocrine abnormalit ies,  genetic mutations,  or 
environmental in�uences. Hormonal assessments and 
advanced genetic testing were not included, which may 
have provided a more comprehensive understanding of the 
condition. Additionally, the study relied on transabdominal 
ultrasound for diagnosis, which, while effective, may not 
capture subtle abnormalities detectable by more advanced 
imaging modalities like MRI.
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MRKH syndrome 21.74%, and transverse vaginal septum 

8.70% as shown in table 2.

C O N C L U S I O N S

This study concluded that the frequency of developmental 
defects in girls with primary amenorrhea is quite high. It 



was recommended that public awareness programs should 
be arranged on regional and national levels for educating 
women about primary amenorrhea and their causes 
through educational training and guidance to take proper 
and timely treatment in order to reduce the morbidity of 
these particular patients.
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Original Article

Dyslipidemia is a major modi�able risk factor for 
Cardiovascular Disease (CVD), a leading cause of morbidity 
and mortality worldwide. This lipid imbalance, signi�cantly 
elevated Low-Density Lipoprotein Cholesterol (LDL-C) and 
Apolipoprotein B (ApoB), promotes atherosclerosis, a 
primary precipitant of Acute Myocardial Infarction (AMI) [1]. 
The accumulation of ApoB-containing lipoproteins in 
arterial walls triggers an in�ammatory response, driving 
lesion progression and plaque formation [2]. Recent 
studies have established ApoB as a crucial marker of 
cardiovascular disease risk, as it re�ects the count of 
atherogenic particles undetectable by standard lipid 
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pro�les [3]. The pathophysiology of AMI includes 
i n � a m m a t i o n,  w h i c h  o f t e n  c o e x i s t s  w i t h  l i p i d 
abnormalities. High-Sensitivity C-Reactive Protein 
(hsCRP), an in�ammation biomarker, is independently 
associated with adverse cardiovascular outcomes [4]. 
Elevated hsCRP levels indicate systemic in�ammation, 
s u g g e s t i n g  t h a t  t h e  fo r m a t i o n  a n d  r u p t u r e  o f 
atheromatous plaques correlate with AMI events [5]. The 
integration of hsCRP measurement into cardiovascular risk 
assessment enhances the evaluation of the in�ammatory 
component of atherosclerosis [6]. ApoB and hsCRP 
t o g e t h e r  p r o v i d e  a  c o m p r e h e n s i v e  p i c t u r e  o f 
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Dyslipidemia signi�cantly contributes to AMI, with ApoB and hsCRP offering potential for 

improved risk prediction. Objective: To determine the prevalence of dyslipidemia and the role of 

ApoB and hsCRP in acute myocardial infarction in patients presenting to a tertiary care hospital 

in Lodhran, Punjab. Methods: A cross-sectional study was conducted at the Department of 

Medicine, Shahida Islam Medical College, Lodhran, from May 2023 to November 2023. A total of 

187 AMI patients aged 30–90 years were included using non-probability consecutive sampling. 

Data were collected using structured clinical history forms and laboratory analysis of lipid 

pro�les, ApoB, and hsCRP levels. Dyslipidemia was de�ned using standard lipid cutoff values. 

Statistical analysis was performed using SPSS version 25.0, employing Chi-square and logistic 

regression to explore associations and predictors of dyslipidemia, with a signi�cance level of p < 

0.05. Results: Dyslipidemia was highly prevalent, affecting 74.9% of patients. Hypertension was 

signi�cantly associated with dyslipidemia (OR = 2.049, p = 0.042), indicating a potential need for 

combined management strategies. ApoB and hsCRP levels did not show signi�cant differences 

between dyslipidemic and non-dyslipidemic patients, though total cholesterol and LDL levels 

were signi�cantly higher in the dyslipidemic group (p < 0.001). Conclusions: This study revealed 

a high prevalence of dyslipidemia in AMI patients, with hypertension as a key predictor. While 

ApoB and hsCRP were not signi�cant discriminators, their roles in cardiovascular risk 

assessment may complement traditional lipid pro�les, supporting personalized management 

strategies to reduce cardiovascular risk.
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cardiovascular risk through their respective lipid and 
in�ammatory mechanisms. This dual assessment offers 
insights into reducing the incidence of adverse cardiac 
events in high-risk populations [7]. Lipid-lowering 
therapies targeting ApoB-rich l ipoproteins can 
dramatically reduce cardiovascular risk in ApoB-rich 
patients [8]. Similarly, anti-in�ammatory interventions 
targeting hsCRP may serve as promising adjunctive 
therapies in managing cardiovascular disease [9]. Further 
research is needed to clarify the signi�cance of ApoB and 
hsCRP in AMI, particularly in re�ning risk strati�cation 
models and optimizing treatment protocols based on 
individual risk pro�les. These biomarkers could provide 
novel insights into the contributions of lipid abnormalities 
and in�ammation to atherosclerotic disease, thereby 
improving clinical outcomes [10]. Although traditional lipid 
pro�les are valuable, they may not fully capture the 
cardiovascular risk burden in AMI patients. Emerging 
evidence highlighted the complementary roles of ApoB, as 
a measure of atherogenic particles, and hsCRP, as an 
in�ammatory marker, in risk strati�cation. In resource-
limited settings, conventional risk strati�cation tools may 
not have effectively applied to AMI patients. Assessing 
these biomarkers alongside conventional lipid levels could 
e n h a n c e  r i s k  s t r a t i � c a t i o n  a n d  g u i d e  t a i l o r e d 
interventions. 
The purpose of this study was to determine the prevalence 
of dyslipidemia and evaluate the signi�cance of ApoB and 
hsCRP levels in AMI patients, aiming to improve 
management strategies for cardiovascular complications 
in this high-risk population.

M E T H O D S

This cross-sectional study was conducted at the 
Department of Medicine, Shahida Islam Medical College, 
Lodhran, between May 2023 and November 2023. A total of 
187 patients with AMI, aged 30–90 years, either male or 
female, were included. The sample size was calculated 
using OpenEpi, an online epidemiological tool, based on a 
reported prevalence of dyslipidemia of 60.83%, a 95% 
con�dence level, and a precision of 7% [11]. This method 
ensured an adequate sample size to detect meaningful 
associations in the study population. A non-probability 
consecutive sampling technique was employed. Patients 
taking lipid-lowering treatments before the study or those 
with incomplete medical records were excluded. Informed 
consent was obtained from all patients, and the ethical 
committee approved the study SIMC/ET.C./10010/23. 
Demographic data of all the patients were recorded. A 
comprehensive clinical history including BMI, smoking 
status, and comorbidities like hypertension, diabetes 
mellitus, and family history of cardiovascular disease were 
taken. Blood samples were taken within the �rst 24 hours 
of admission, before starting lipid-lowering treatments, 

R E S U L T S

A total of 187 AMI patients were included in the study. 

Smoking status showed a high prevalence of dyslipidemia 

in both smokers and non-smokers, with 76 out of 102 

smokers (74.5%) and 64 out of 85 non-smokers (75.3%) 

identi�ed as dyslipidemic. The p-value of 0.902 indicated 

no signi�cant association, suggesting that smoking status 

may not notably in�uence dyslipidemia prevalence in this 

cohort. For hypertension status, dyslipidemia was 

observed in 76 out of 94 hypertensive patients (80.9%) and 

64 out of 93 normotensive patients (68.8%), yielding a p-

value of 0.058. Although this result did not reach statistical 

signi�cance, it suggests a potential trend where 

hyper tensive AMI  patients  might  have a  higher 

predisposition to dyslipidemia. Similarly, diabetes status 

did not show a signi�cant association with dyslipidemia. 

Among diabetic patients, 69 out of 90 (76.7%) were 

dyslipidemic, compared to 71 out of 97 (73.2%) non-diabetic 

patients (p = 0.585), implying no notable difference in 

dyslipidemia prevalence based on diabetes status. 

Regarding family history of cardiovascular disease (CVD), 

dyslipidemia occurred in 79 out of 100 patients (79.0%) with 

a family history of CVD and 61 out of 87 patients (70.1%) 

without such history, resulting in a p-value of 0.162. This 

indicates no signi�cant relationship between a family 

history of CVD and dyslipidemia. Analysis of gender showed 

that 66 out of 93 male patients (71.0%) and 74 out of 94 

female patients (78.7%) were dyslipidemic, with a p-value of 

0.222, suggesting no signi�cant gender in�uence on 

dyslipidemia status among AMI patients in this study (Table 

1). 

and were sent to a laboratory for lipid pro�le, ApoB, and 
hsCRP levels. The lipid pro�le measured total cholesterol, 
LDL cholesterol, HDL cholesterol, and triglycerides, while 
ApoB levels indicated atherogenic lipoprotein particles, 
and hsCRP was measured as a marker of systemic 
in�ammation. Each variable was carefully recorded to 
ensure data integrity and accuracy. Collected data were 
entered and analyzed using SPSS version 25.0. Mean and 
SD were calculated for age, total cholesterol, triglycerides, 
HDL cholesterol, LDL cholesterol, ApoB, and hsCRP. For 
categorical variables like dyslipidemia status (Yes/No), 
gender (Male/Female), obesity status (Obese/Non-obese), 
smoking status (Smoker/Non-smoker), hypertension 
status (Hypertensive/Normotensive), diabetes mellitus 
status (Diabetic/Non-diabetic), and family history of 
cardiovascular disease (Present/Absent) were present as 
frequencies and percentages. The Chi-square test was 
employed to assess associations between categorical 
variables. Logistic regression analysis was performed to 
adjust for potential confounding variables, including ApoB 
and hsCRP, with a signi�cance level set at p < 0.05
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Table 3: Logistic Regression Analysis for Predictors of 
Dyslipidemia in AMI Patients

patients (p = 0.414). These �ndings suggest that while ApoB 

and hsCRP are valuable indicators of cardiovascular risk, 

they may act as independent risk factors rather than 

correlating directly with dyslipidemia status in AMI patients 

(Table 2). 

Novel markers ApoB and hsCRP were also examined. 

Among patients with normal ApoB levels, 132 out of 177 

(74.6%) were dyslipidemic, while 7 out of 9 (77.8%) with 

elevated ApoB levels had dyslipidemia, resulting in a p-

value of 0.829. For hsCRP, 55 out of 68 patients (80.9%) with 

normal hsCRP levels and 85 out of 119 (71.4%) with elevated 

hsCRP levels were dyslipidemic, with a p-value of 0.152. 

These �ndings indicate no statistically signi�cant 

association between dyslipidemia status and either ApoB 

or hsCRP levels in this AMI cohort, suggesting that while 

ApoB and hsCRP are relevant cardiovascular markers, they 

may function independently of dyslipidemia in the context 

of AMI. Several key differences in clinical and metabolic 

parameters were noted in comparing patients with and 

without dyslipidemia. Total  cholesterol and LDL 

cholesterol levels were signi�cantly elevated in the 

dyslipidemic group, with mean values of 217.91 mg/dL (SD 

40.921) for total cholesterol and 141.54 mg/dL (SD 31.376) for 

LDL, compared to 164.67 mg/dL (SD 27.457) and 110.81 

mg/dL (SD 15.027) in the non-dyslipidemic group (both p < 

0.001). These differences emphasize the substantially 

higher levels of atherogenic lipids in dyslipidemic patients, 

aligning with established roles of elevated total and LDL 

cholesterol in increasing cardiovascular risk and 

contributing to atherosclerosis. HDL cholesterol levels did 

not signi�cantly differ between groups, with a mean of 

46.53 mg/dL (SD 10.547) in dyslipidemic patients compared 

to 44.20 mg/dL (SD 11.391) in non-dyslipidemic patients (p = 

0.200). ApoB and hsCRP levels also did not show signi�cant 

differences between the groups: ApoB levels were 99.97 

mg/dL (SD 19.449) in dyslipidemic patients and 99.27 mg/dL 

(SD 18.163) in non-dyslipidemic patients (p = 0.827), while 

hsCRP levels were 2.92 mg/L (SD 1.360) in dyslipidemic 

patients and 3.11 mg/L (SD 1.357) in non-dyslipidemic 

Table 1: Association between Dyslipidemia and Key Clinical 
Variables in Patients with Acute Myocardial Infarction (n = 187)

Variable 
Names

Smoking 
Status

Smokers 26 (25.5%)

Dyslipidemia
N (%)

76 (74.5%)

Status
Dyslipidemia

N (%)
Total

p-
value

102
0.902

Non-Smokers 21 (24.7%) 64 (75.3%) 85

Hypertension
 Status

Hypertensive 18 (19.1%) 76 (80.9%) 94
0.058

Normotensive 29 (31.2%) 64 (68.8%) 93

Diabetes
Status

Diabetic 21 (23.3%) 69 (76.7%) 90
0.585

Non-Diabetic 26 (26.8%) 71 (73.2%) 97

Family History
 of CVD

Present 21 (21.0%) 79 (79.0%) 100
0.162

Absent 26 (29.9%) 61 (70.1%) 87

Gender
Male 27 (29.0%) 66 (71.0%) 93

0.222
Female 20 (21.3%) 74 (78.7%) 94

ApoB Status
Normal 45 (25.4%) 132 (74.6%) x

0.829
Elevated 2 (22.2%) 7 (77.8%) 9

hsCRP Status
Normal 13 (19.1%) 55 (80.9%) 68

0.152
Elevated 34 (28.6%) 85 (71.4%) 119

Table 2: Comparison of Clinical and Metabolic Parameters 
between Patients with and without Dyslipidemia in Acute 
Myocardial Infarction

Variable

Age

No Dyslipidemia 
(Mean ± SD)

Dyslipidemia 
(Mean ± SD)

p-Value

58.45 ± 17.151 60.04 ± 18.320 0.600

BMI 24.69 ± 3.870 24.87 ± 4.613 0.812

Total Cholesterol 164.67 ± 27.457 217.91 ± 40.921 0.000

LDL 110.81 ± 15.027 141.54 ± 31.376 0.000

HDL 44.20 ± 11.391 46.53 ± 10.547 0.200

Triglycerides 160.91 ± 51.358 146.21 ± 50.981 0.089

ApoB 99.27 ± 18.163 99.97 ± 19.449 0.827

hs-CRP 3.11 ± 1.357 2.92 ± 1.360 0.414

Regression analysis identi�ed hypertension as the only 

signi�cant predictor of dyslipidemia among AMI patients, 

with hypertensive patients being twice as likely to have 

dyslipidemia (OR = 2.049, 95% CI: 1.027–4.086, p = 0.042). 

This aligns with established evidence linking hypertension 

to lipid abnormalities, highlighting the importance of 

managing both conditions to mitigate cardiovascular risk. 

Other variables, including age, BMI, smoking status, 

diabetes status, family history of CVD, ApoB, and hsCRP, 

did not show statistically signi�cant associations with 

dyslipidemia in this cohort. The model �t was acceptable, 

with a Hosmer and Lemeshow test p-value of 0.720 and an 

overall classi�cation accuracy of 74.9%, supporting the 

reliability of hypertension as an independent predictor in 

this population (Table 3).
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Variables

Age

B

0.007

S.E.

0.010

Wald

0.476

df

1

Signi�cant
(p-Value)

0.490

Exp (B) 
(Odds
 Ratio)

1.007

95% CI for
 Exp (B)

0.987 – 
1.027

BMI -0.001 0.040 0.000 1 0.987 0.999
0.923 – 

1.082

Smoking 
Status (1)

-0.067 0.353 0.036 1 0.850 0.936
0.469 – 

1.868

Diabetes 
Status (1)

0.102 0.354 0.082 1 0.774 1.107
0.551 – 
2.225

Family History 
of CVD (1)

0.578 0.360 2.570 1 0.109 1.782
0.882 –
 3.601

ApoB 0.000 0.009 0.002 1 0.965 1.000
0.982 –

 1.018

hs-CRP -0.100 0.130 0.594 1 0.441 0.905
0.697 – 

1.174

Constant 0.324 1.540 0.044 1 0.833 1.383 -

Notes: (1) Indicates the reference category for binary variables. 
Adjusted Odds Ratios (ORs) are provided with 95% Con�dence 
Intervals (CI).



C O N C L U S I O N S

This study highlighted the high prevalence of dyslipidemia 
in AMI patients with its important role in cardiovascular 
risk. This powerful association of hypertension with 
dysl ipidemia suppor ts  the idea that  integrated 
hypertensive patient management is helpful for AMI in 
reducing cardiovascular risk by addressing both blood 
pressure and lipid abnormalities. Although novel 
biomarkers ApoB and hs-CRP did not signi�cantly identify 
dyslipidemic versus non-dyslipidemic patients, they are 
important cardiovascular risk assessments and may also 
function independently of conventional lipid measures. 
Additionally,  the reduction of the prevalence of 
dyslipidemia, among which approximately half of the 
population who do not achieve Lp (a) LDL goals, is a 
re�ection of statin therapy's central  role in the 

D I S C U S S I O N

The comprehensive analysis of dyslipidemia in patients 
presenting with Acute Myocardial Infarction (AMI) revealed 
signi�cant �ndings that both align with and expand upon 
existing literature. The high prevalence of dyslipidemia 
observed in the cohort underscores the critical role of lipid 
abnormalities in the pathogenesis of AMI. The inclusion of 
biomarkers such as Apolipoprotein B (ApoB) and high-
sensitivity C-reactive Protein (hsCRP) aimed to provide 
novel insights into cardiovascular risk pro�les in 
dyslipidemic AMI patients. Although ApoB levels did not 
differ signi�cantly between dyslipidemic and non-
dyslipidemic patients, ApoB remains a well-recognized 
marker re�ecting the total number of atherogenic 
particles, as highlighted by Kayani T et al [11]. The absence 
of signi�cant differences in ApoB levels may suggest that 
while cholesterol levels are elevated, the atherogenic 
particle count itself does not vary notably, or that post-AMI 
metabolic changes in�uence these results. Similarly, 
hsCRP, a key in�ammatory biomarker, showed no 
signi�cant differences between groups. Nevertheless, 
hsCRP's role in cardiovascular risk is well-established, with 
Khan HA et al., reporting an inverse relationship between 
hsCRP and HDL cholesterol [12]. This relationship 
underscores in�ammation's role as an independent 
contributor to cardiovascular risk, rather than solely 
through lipid dysregulation. Compared with Ali SN et al., 
who reported a 60.83% prevalence of dyslipidemia in young 
AMI patients, the higher rate may have suggested an 
upward trend in dyslipidemia or demographic differences 
in lipid pro�les [13]. However, smoking status did not 
signi�cantly impact dyslipidemia prevalence in the cohort, 
contrasting with �ndings by Iqbal MZ et al [14]. Differences 
in smoking intensity, genetic predispositions, or 
population characteristics may contribute to these varied 
results, indicating that smoking's impact on lipid levels may 
differ across populations. Morofuji Y et al., have also noted 
the in�uence of lifestyle-related factors, which may affect 
lipid levels independently of smoking in certain cohorts 
[15]. Hypertension was the only predictor that reached 
signi�cance in the regression analysis and hypertensive 
patients were twice as likely to be dyslipidemic (OR = 2.049, 
p = 0.042) [16]. This association, in turn, underscores the 
importance of coordinating the treatment of hypertension 
and lipid abnormalities in AMI patients to contain 
cardiovascular risk. By comparing these �ndings of 
elevated total and LDL cholesterol in dyslipidemic patients 
with well-described atherogenic patterns associated with 
greater risk for cardiovascular disease, re�ected the well-
documented alterations. These �ndings emphasize the 
need to monitor these lipid parameters to better control 
cardiovascular health in AMI patients. In this study, ApoB 
and hsCRP be statistically signi�cant predictors of 

dyslipidemia, but remain important risk assessment 
biomarkers independent of cardiovascular risk. As Kayani T 
e t  a l . ,  s u g g e s t e d ,  A p o B 's  p r e d i c t i v e  v a l u e  fo r 
cardiovascular events may be stronger in larger studies 
[11]. Furthermore, hsCRP's functionality as an index of 
atherosclerotic in�ammation lends it as one more tool 
enabling assessment of AMI risk that warrants further 
exploration. However, dyslipidemia and its cardiovascular 
risk in AMI patients can be further unraveled by 
incorporating genetic markers, as discussed by Pham-Thi 
NN et al  [17].  Finding polymorphisms related to 
cardiovascular risk will make it possible to improve risk 
prediction and to provide personalized therapeutic 
strategies. The results of this study underline the 
importance of conducting comprehensive lipid pro�ling in 
AMI patients together with ApoB and hsCRP in the risk 
assessment of cardiovascular diseases. Considered 
together with hypertension, both dyslipidemia and its 
treatment were consistent with aggressive lipid-lowering 
and blood pressure control strategies, given the high 
prevalence of dyslipidemia. More often, gaps in 
dyslipidemia management are suggested by Talviste G et 
al., to be addressed in order to reduce recurrent 
cardiovascular events and improve the outcomes of 
patients with AMI [18]. Emerging research highlights the 
role of lipoprotein (a) [Lp (a)] as an independent 
cardiovascular risk factor, particularly in AMI patients with 
dyslipidemia. Elevated Lp (a) levels are associated with 
increased residual cardiovascular risk despite optimal 
LDL-C management, as demonstrated by Tsimikas S et al 
[19]. Moreover, recent advances in lipidomics have 
provided insights into speci�c lipid species contributing to 
cardiovascular events. Rhee EJ et al., reported that certain 
ceramide and sphingolipid pro�les may serve as novel 
biomarkers for AMI risk strati�cation, offering new 
therapeutic targets for dyslipidemia management [20].
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Original Article

Incapability to control internet usage time is termed as 
internet addiction, leading to signi�cant distress, mood 
changes, and social, occupational, and academic 
impairments. With the surge in global internet usage, 
especially in developing countries, nearly 5.45 billion 
people are now online, and young people, particularly 
university students, are increasingly showing signs of 
unnecessary and problematic internet use [1, 2]. Due to this 
unnecessary internet usage, psychologists and educators 
are increasingly concerned about the emotional, social, 
physical, and mental dysfunctions of the students resulting 
from excessive internet use [3, 4]. Diagnosis of internet 
addiction involves ascertaining speci�c criteria, which 
include spending signi�cantly more time online than 
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intended, being worried and depressed when unable to 
access the internet, damaging personal and social 
relationships or career obligations and using it as a coping 
mechanism [5]. The abundance of free time, the newfound 
freedom for young adults aged 18 to 22, unlimited internet 
access, and di�culties with socializing serve as the 
contributing factors which may cause students to retreat 
to the internet rather than form in-person connections. 
Though the Internet is a valuable academic tool and social 
platform it also poses the risk of dependence and 
addiction. By 2016, there were over 3.5 billion internet 
users, with Asia leading the statistics with 1.3 billion users. 
Research shows that internet addiction is more common in 
regions where dissatisfaction in life is more prevalent, and 
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Internet usage has gained an essential role in modern-day life, leading to various undesirable 

behaviours. Unnecessary internet use can lead to dependence which poses signi�cant mental 

health risks like depression and speci�c personality traits, particularly for university medical 

students, potentially impacting their education and future careers. Objectives: To examine 

Internet addiction among MBBS scholars and investigate the relationship between excessive 

internet use, depression, personality traits, and socio-demographic variables in this group. 

Methods: A cross-sectional survey was conducted with 206 medical undergraduates from the 

People's University of Medical and Health Sciences for Women, Nawabshah, Pakistan through 

convenience sampling by self-administered questionnaire. The Young's Internet Addiction Test 

assessed Internet addiction, the Patient Health Questionnaire-9 measured depression, and the 

Ten-Item Personality Inventory and a self-structured questionnaire evaluated personality traits 

and socio-demographic characteristics respectively. Results: The mean age of the female 

medical students was 21.72 ± 1.631 years. The majority were Sindhi Muslims and unmarried. In 

68.3% of the participants, mild internet addiction was found, with a mean score of 40.76 ± 

16.495. Approximately half of the participants experienced depression. Participants with 

conscientiousness (Type 3) and emotional stability (Type 4) personalities were negatively 

associated with Internet addiction and positively associated with depression, particularly 

among second-year students. Conclusions: It was concluded that internet addiction is an 

alarming issue in medical students, leading to negative outcomes like depression, poor 

conscientiousness, and emotional stability. Efforts should be made to raise awareness and 

develop alternatives.
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tra�c congestion and pollution are common [6]. Studies 
also link internet use with certain personality traits, like 
extraversion, agreeableness, conscientiousness, 
neuroticism, and openness to experience [7]. University 
students rely heavily on the Internet for academic 
activities, entertainment, shopping, and gaming. However, 
this dependence leads to severe mental health issues, 
strongly linked to depression, despair, loneliness, and 
suicidal tendencies [8-10]. Medical students show 
particularly high rates of addiction, with one study 
reporting that 52.4% experienced moderate to severe 
Internet addiction [11]. Cultural norms like social 
restrictions for women contribute to higher addiction rates 
among female students. Surveys from various countries 
reveal a concerning increase in the frequency of internet 
usage from 1.5% to over 11% [12]. In Iran, 8.3% of high school 
girls, while South Korea, Finland, China, and Italy report 
similarly high rates of internet addiction [13]. In Nepal, over 
40% of medical students were identi�ed as moderate 
users, while 3% had severe addiction [14]. In India, a 2019 
study found a prevalence of 61.4% [15]. In a meta-analysis 
of 12 studies the �ve main personality traits and internet 
addiction were found to be strongly correlated, particularly 
neuroticism [16]. In the same way in Iraq, studies have 
revealed a connection between internet addiction and 
personality traits [17]. A study from Pakistan in 2014 
revealed that university students generally had positive 
attitudes toward internet use but felt dissatis�ed when 
they could not access it [18]. Among medical students in 
Karachi, 85% were found to have some level of internet 
addiction, with females being disproportionately affected 
[9]. There is a paucity of research in Pakistan on the 
personality traits among medical students hence this 
needs to be explored. Literature There is a well-
documented link between IA and depression, fretfulness, 
and even substance abuse. A systematic review of 20 
studies reported (75%) a signi�cant a�liation between 
internet addiction and depression [19, 20]. In Pakistan, a 
2019 study on MBBS students in Azad Kashmir concluded 
that internet addiction was extremely prevalent. (52.4%) 
and a minor positive association with depression [11]. 
Neuroticism and aggression, have been shown to correlate 
with internet addiction [21]. In particular, the Big Five Model 
has been extensively studied, with neuroticism being 
positively linked to addiction, while traits like openness, 
conscientiousness, extraversion, and agreeableness tend 
to be negatively associated [22]. Nearly 45% of medical 
students in China's three medical schools participated in a 
cross-sectional study in 2017 that revealed internet 
addiction; neuroticism was favourable connected with the 
condition, while conscientiousness and agreeableness 
were adversely associated [23, 24]. 
This study aims to examine Internet addiction among 

M E T H O D S

The study design was cross-sectional and descriptive. A 

convenience sampling strategy was employed to collect 

data from MBBS scholars at the People University of 

Medical and Health Sciences for Women in Nawabshah, 

Pakistan, spanning their �rst to �nal academic year. The 

sample size was calculated using Open Epi software, with a 

95% con�dence interval, a 5% margin of error, and an 85% 

frequency of internet dependence grounded on a former 

study. The minimum sample size was 196, with an additional 

5% included to enhance the study's power. The projected 

sample size was 206. The study commenced in September 

2021 and continued for one year. Ethical approval was 

attained from the Peoples University of Medical and Health 

Sciences for Women, Nawabshah, Pakistan, and the 

Malaysian Allied Health Sciences Academy University 

Ethics Committee (RMC/ EC04/ 2020). Informed consent 

was attained. The questionnaire comprised four sections 1. 

Socio-demographics, 2. Internet Addiction Test (IAT), 3. 

Ten- Item Personality Inventory (TIPI), and 4. Patient Health 

Questionnaire (PHQ-9) for depression. Internet addiction 

(IA) is characterized as inordinate or inadequately 

regulated prepossessions, urges, or actions related to 

computer use and Internet access that lead to impairment 

or anguish. The IAT consists of 20 questions, each with 5 

response druthers (1=Rare to 5=Always) to assess the 

impacts of  the internet on dai ly  l i fe,  par ticular 

effectiveness, emotional well-being, and sleep habits. 

Scores vary from a minimum of 20 to a max of 100. Scores 

between 20 and 49 denote minimum users, scores from 50 

to 79 signify moderate, and scores ranging from 80 to 100 

represent insane users. Cronbach's Alpha equals 0.899. 

Psychologists assert that personality is innovated on �ve 

top traits openness, meticulousness, extraversion, 

agreeability, and neuroticism inclusively appertained to as 

the Big-Five dimensions. The reverse-scored particulars 

on the Ten-point Personality Inventory (TIPI) were 

quanti�ed by recoding values (e.g., a score of 7 was 

converted to 1, 6 to 2, 5 to 3, and so on). Particulars 2, 4, 6, 8, 

and 10 are reverse-scored. Calculating the mean of the two 

factors comprising each scale (the traditional item and the 

recoded reverse-scored item). Participants estimate the 

particulars using a 7- 7-point scale, ranging from 1 (strongly 

disagree) to 7 (strongly agree). Urdu interpretation created 

by Fareeha Arshad, �aunting Cronbach's Alpha of 0.62 for 

English and 0.63 for Urdu. Depression is characterized by 

feelings of dejection, melancholy, and a lack of interest in 

daily activities. Measurement was conducted exercising 

the Patient Depression Questionnaire (PHQ-9). It was 

medical students and explore the association between 
excessive internet use, depression, personality traits, and 
socio-demographics in this group.
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The study participants' mean age was 21.72 + 1.631 years. 

More than half of the students were Sindhi (55.3%).  90.9% 

were unmarried and 90% of them were Muslims. The 

income of 68.9 % of respondents was >50000pkr (179.7 

USD) which comes under the average salary range in 

Pakistan. Only 2.7% of the student's family income was 

<15000pkr (54 USD) (Table 1).

R E S U L T S

Table 1: Socio-Demographic Traits of the Study Participants 
(n=206)

innovated on nine top symptoms of the Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition 

(DSM-IV) depression disorder and their circumstance 

throughout the anteceding two weeks. Responses are 

estimated on a scale of 0 to 27, with scores assigned as 

follows 0 for not at all, 1 for some days, 2 for more than half 

the days, and 3 for nearly every day. Scores below 10 signify 

the absence of depression, but scores of 10 or over indicate 

the presence of depression. The data were analyzed 

exercising the Statistical Package for Social Sciences 

(SPSS 23.0). Descriptive statistics were conducted for 

socio-demographics, internet dependence, depression, 

and personality factors. Mean and standard deviation (SD) 

were calculated for all continuous data, while frequencies 

and percentages were determined for categorical 

variables. The correlation between internet dependence 

and personality traits, as well as the age of scholars, was 

examined using the Pearson Correlation Coe�cient test to 

assess the strength and relationship between variables at a 

statistically signi�cant position (p-value≤0.05). The T-test 

was employed to estimate the mean score of online 

dependence between groups with two categorical factors, 

whereas the ANOVA test was employed to compare the 

mean score of internet dependence among groups with 

more than two categorical variables. A multivariate 

regression analysis was performed to identify the elements 

that most signi�cantly contribute to internet dependence 

among scholars.

Variable

19-27 21.72 +1.631Age in Years

Punjabi

Min-max Mean + SD

Ethnicity

Frequency (%)

22 (11%)

Sindhi 114 (55.3%)

Muhajir 46 (22.4%)

Others 24 (11.4%)

Variable

Married
Marital Status

19 (9%)

Unmarried 187 (91%)

Academic Year 1

Year of Study

44 (21.5%)

Academic Year 2 38 (18.3%)

Academic Year 3 50 (24.2%)

Academic Year 4 36 (17.8%)

Final Academic Year 38 (18.3%)

Muslims
Religion

185 (90%)

Non-Muslims 21 (10%)

<Rs 15,000Pkr

Total Family Income

6 (2.7%)

Rs 15,000 - 30,000Pkr 13 (6.4%)

Rs 30,000 - 50,000Pkr 45 (21.9%)

>Rs 50,000Pkr 142 (68.9%)

IA was identi�ed as mild in 68.3% of cases, moderate in 

31.2%, and severe in 0.5%. The total internet addiction 

score varies from 3 to 83, with a mean of 40.76 + 16.49. The 

mean IA score was high in 2nd year MBBS students, 48.4% 

of the participants had depression which is nearer to the no 

depression found in 51.6% of the participants. The students 

with type 2 personality show the highest mean value and 

students with type 1 personality show the lowest mean 

value among all other personality traits (Table 2).

Table 2: Internet Addiction, Depression and Personality Traits 
(n=206)

Category

Internet Addiction

Min-max Mean + SD Frequency (%)

6-74

- -

st1  Year 40.77±17.307

6-83
nd2  Year 46.80±15.008

6-77
rd3  Year 43.51±16.206

11-75Final Year 39.18±15.593

3-83Total IAT Score 40.76±16.495

–Mild Internet Addiction –

–Moderate Internet Addiction –

–Severe Internet Addiction –

141 (68.3%)

1 (0.5 %.)

64 (31.2%)

Depression (PHQ-9)

–Yes –

–No – 106 (51.6%)

100 (48.4%)

Ten Item Personality Measure (TIPI)

1-7Extraversion

2-7Agreeableness

–1-7Conscientiousness

Emotional Stability 1-7

3.65 +1.405

4.97+1.281

4.70+1.642

4.19+1.432

Openness 1-7 4.62+1.390

0-20=no internet addiction, 21-49= mild internet addiction, 50-

79=moderate internet addiction, 80-100= severe internet 

addiction. <10 is no depression, >=10 is depression. Personality 

type 1=Extraversion, Personality type 2=Agreeableness, 

Personality type 3=Conscientiousness, Personality type 

4=Emotional Stability, Personality type 5=Openness

The results of the Pearson coe�cient test indicated a 

strong negative association between IA and personality 

trait 3 (conscientiousness) and personality trait 4 

(emotional stability). This means participants with higher 

conscientiousness and emotional stability showed less 

internet addiction. Whereas no relation was found between 

IA and the age of the students. Before applying the t-test 

and One-way ANOVA assumptions of normality and 

homogeneity of variances (tested by Levene's T-test and 
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Levene's F-test) were ful�lled. High internet addiction was 

found in depressed students with a mean value of 48.12 ± 

14.583 and a signi�cant difference was seen between 

Table 3: Association of Internet Addiction with Personality Traits, Depression and Socio-Demographics (n=206)

groups on applying a one-way ANOVA test. Post-HOC using 

least signi�cant difference (LSD) statistics was utilized to 

explore the difference between groups (Table 3).

Variable Internet Addiction Mean ± SD

Correlation Analysis

T-value (df) f-value (df) p-value

Age -0.086

Personality 1 (Extraversion) -0.075

Personality 2 (Agreeableness) -0.099

–

-

–

–

–

–

–

–

–

–

–

–

Personality 3 (Conscientiousness) -0.166*

Personality 4 (Emotional Stability) -0.196**

Personality 5 (Openness) -0.075

–

–

–

–

–

–

–

–

–

-0.086

-0.075

–

T-Test Analysis

Depression 48.12 ± 14.583

Marital Status 41.25 ± 16.527

Religion 40.55 ± 16.527

–

-

–

–

–

–

-7.085 (217)

-0.549 (217)

0.140 (217)

0.000

0.889

0.584

One-Way ANOVA Analysis

Ethnicity 2.34 ± 0.822

Year of Study 46.80 ± 15.008

Total Family Income 3.57 ± 0.735

–

-

–

–

–

–

0.888 (3)

1.982 (3)

4.520 (4)

0.448

0.002

0.118

The multi-collinearity assumption was evaluated using the Tolerance statistic and Variance In�ation Factor (VIF) across all 

conducted regressions. All tolerance values were above 0.10, and the VIF did not surpass 10. The Durbin-Watson statistic was 

employed to evaluate independent errors. The Durbin-Watson coe�cient in the present study was 1.7, falling within the range 

of 1.50 to 2.50. This signi�es the absence of autocorrelation in the analysis of multiple linear regression data. In the multiple 

regression analysis, the results indicated that the predictors accounted for 25.1% of the variance (R²=0.251, F (7, 211) =10.126, 

p<0.01). A positive correlation between internet addiction and depression was observed, alongside a negative correlation 

between internet addiction and both Conscientiousness and emotional stability, when considering explanatory power. 

Correlation coe�cient (r=0.501; **p<0.01). Internet addiction has a negative association with personality trait 3 

(conscientiousness) and personality trait 4 (emotional stability), whereas year 2 depression has a favourable correlation with 

internet addiction. Among these characteristics, depression (p=0.000) and year 2 (p=0.001) were substantially correlated 

with IA (Table 4).
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D I S C U S S I O N

1.631 years) aligns with �ndings from similar research. 
Additionally, the majority of participants were Sindhi 
Muslims, re�ecting the demographic composition of the 
university, which is located in the Sindh province of 
Pakistan and primarily enrolls students from the region. In 
this study, the overall mean IA score of the participants was 
40.76 ± 16.495. In 2019, a descriptive cross-sectional study 
among 210 MBBS students at Poonch Medical College, Azad 
Kashmir, reported a high prevalence of internet addiction 
(52.4%) [11]. Similarly, another prevalent study at the 
Northwest School of Medicine in Peshawar, Pakistan, 
reported a total mean Internet Addiction score of 50.52 ± 
18.8, with the mean score for female students being 45.37 ± 
18.74 slightly higher than the �ndings in our study [27]. In 
contrast, a 2016 cross-sectional observational study in 
India, involving 140 medical students, reported a mean IA 
score of 33.94 ± 13.592, which is slightly lower than our 
results. This difference may be attributed to variations in 
cultural context and gender dynamics between the two 
countries [25]. Approximately 48.4% of the medical 
undergraduates experienced depression, a �nding 

Table 4: Multiple Regression Analysis for Variables Association to 
Internet Addiction (n=206)

Variables B SE b p-value

Constant

β

40.833 5.035 – 0.000

Depression 11.341 2.117 0.000

Conscientiousness -1.343 0.618 0.031

Emotional Stability -1.377 0.758 0.071

0.344

-0.134

-0.120

Year 1 6.701 3.289 0.167 0.043

Year 2 10.686 3.307 0.001

Year 3 8.089 3.299 0.010

Year 4 6.607 3.299 0.046

0.251

0.211

0.154

2 2R  =0.251 Adjusted R  =0.2227 

Given the participants' age, the Internet has overtaken our 
routine life from learning to research, and information 
sharing to social networking, particularly for medical 
students [25]. This study focused exclusively on female 
medical students, as previous research has demonstrated 
that female students exhibit higher rates of internet 
addiction [26]. The mean age of the participants (21.72 ± 



consistent with previous research [28, 29]. A cross-
sectional study in the Faculty of Medicine, Ramathibodi 
Hospital in Thailand, reported a lower prevalence of 
depression at 28.8% among medical students [30]. In 
contrast, a 2018 study in medical colleges of the Kingdom 
of Saudi Arabia identi�ed a higher prevalence of 
depression, with 55.9% of students affected, particularly 
among �rst-year students [31]. Depression is more 
prevalent among pre-clinical students, likely due to the 
increased academic pressure they face during the early 
stages of their education, where achieving a high grade 
point average is a primary concern. This contrasts with 
students in their �nal years, who may feel more con�dent in 
their knowledge. Furthermore, hostile students exhibited 
elevated levels of depression relative to their peers 
residing with family, potentially attributable to insu�cient 
social support. We identi�ed two negatively signi�cant 
p e r s o n a l i t y  t r a i t s  a m o n g  m e d i c a l  s t u d e n t s : 
conscientiousness and emotional stability. Numerous 
studies have highlighted the impact of higher levels of 
neuroticism and lower levels of conscientiousness, which 
supports our �ndings that neuroticism is a predominant 
personality trait in medical students. While there has been 
no research speci�cally examining personality traits 
among medical students in Pakistan, limited studies from 
other countries provide relevant insights. For instance, a 
2014 cross-sectional study conducted in Malaysia found 
signi�cant variability in personality traits among medical 
s t u d e n t s ,  w i t h  h i g h e r  l e v e l s  o f  e x t r o v e r s i o n , 
conscientiousness, agreeableness, and openness, and 
lower levels of neuroticism [25]. These �ndings are similar 
to our study. The heightened stress and emotional burden 
experienced by medical students due in part to their 
distance from family and limited social interaction likely 
contribute to the prominence of neuroticism in this 
population. A study conducted at Bolan University of 
Medical and Health Sciences, Pakistan found higher levels 
of internet addiction among 2nd and 3rd-year MBBS 
students, which aligns with our study's �ndings [32]. 
Medical students experience greater psychological stress 
compared to students in other disciplines, and research 
has shown that unnecessary internet use, which disrupts 
normal life, also increases the risk of depression. In our 
study, we identi�ed a signi�cant positive association 
between IA and depression (48.4%). [11, 27]. Additionally, 
we observed a statistically signi�cant negative association 
between IA and the personality traits of conscientiousness 
and emotional stability. To alleviate the detrimental 
consequences of excessive internet usage among medical 
students, awareness campaigns should be implemented in 
universities and colleges to promote early detection of 
warning signs and establish healthy internet use 
boundaries. Encouraging students to engage in alternative 
healthy activities can help reduce the impact of IA.

C O N C L U S I O N S

It was concluded that the study concluded and revealed a 
signi�cant Internet addiction (IA) among medical students, 
highlighting an alarming future trend. A strong positive 
association between IA and depression suggests that 
depression may predispose medical students to IA, as they 
might use the internet to cope with their sadness. 
Additionally, the study identi�ed a negative signi�cant link 
between IA, conscientiousness, and emotional stability, 
suggesting that personality traits in�uence Internet 
addiction. Addictive behaviours are associated with 
personality characteristics such as high emotional 
reactivity, stress proneness, and impulsivity.
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Original Article

Liver cirrhosis is a frequent condition caused by 
permanent scarring and damage to the liver tissue leading 
to impaired liver function [1]. Since it is stage 3 of liver 
disease, it progresses to liver failure and increases the risk 
of mortality. Cirrhosis also presents as complications such 
as ascites, hepatic encephalopathy, variceal bleeding, and 
jaundice.  Hepatic encephalopathy is  a  common 
complication in cirrhotic patients, occurring in 30-45% of 
patients [2]. He is the gradual or sudden onset of 
neurological and psychological dysfunction that can range 
from changes in behavior (stage I) and lethargy (stage III) to 
a comatose state (stage IV) [3]. Stage IV HE, also known as 
overt HE, indicates poor patient prognosis with a mortality 
rate of 65% in one year and 85% in a �ve-year analysis. 
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Minimal HE can also affect prognosis and increase the risk 
of  morbidity.  The primar y treatment of  hepatic 
encephalopathy is antibiotic treatment with lactulose or 
rifaximin [4]. However, literature in the U.S. and Europe has 
recommended rifaximin over lactulose since, due to its 
long-term effects, it prevents the incidence and 
recurrence of overt hepatic encephalopathy and 
decreases the risk of morbidity [5, 6]. Studies have also 
reported an excellent e�cacy of the combined use of 
lactulose and rifaximin in complete recovery, decreasing 
t h e  r i s k  o f  m o r b i d i t y  a n d  m o r t a l i t y  [ 7 ] .  H e  i s 
pathophysiological related to gut-derived toxins that 
accumulate and cause cerebral edema. As a result, liver 
function decreased, and portosystemic shunts developed, 
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Rifaximin has emerged as a new primary intervention for the treatment and management of 

hepatic encephalopathy in cirrhosis patients. Objective: To evaluate the e�cacy of long-term 

rifaximin therapy and its clinical effects on hepatic encephalopathy in patients with liver 

cirrhosis. Methods: A retrospective cohort study was conducted in the Hepatology and 

Medicine Department of Bakhtawar Amin Hospital, Multan, from May 2022 to May 2024. A total of 

100 liver cirrhosis patients were selected for the study by consecutive sampling. The patients 

were divided into two groups: the rifaximin group, including 50 patients who were administered 

rifaximin for 6 months at this hospital, and the control group, including 50 patients who were not 

administered rifaximin. The primary end point of our analysis was to assess the effectiveness of 

long-term rifaximin therapy. Results: The baseline serum ammonia was 105 (60-296) μg/dL in 

the rifaximin group, which decreased to 83 (33-152) μg/dL after 14 days and 83 (44-190) μg/dL 

after 60 weeks (p=0.001). Adverse effects of rifaximin were presented in one patient (2%) in the 

form of diarrhea only. The patients with stents smaller than 8 mm had pretreatment ammonia of 

100 (60-182) μg/dL and 65 (42-145) μg/dL post-treatment (P=0.040). Conclusions: Rifaximin was 

an effective and safe treatment regimen for the long-term treatment of hepatic 

encephalopathy in patients with liver cirrhosis. It reduces the serum ammonia levels and 

prevents E. coli infections, increasing survival. Ineffective rifaximin treatment was associated 

with portosystemic shunt diameter ≥ 8.
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hindering the removal of toxins from blood. The incidence 
of overt HE after shunt development is 10-50% in a 1-year 
follow-up. Rifaximin has been proven to be superior to 
placebo or lactulose treatment for the prevention of overt 
HE after shunts [8, 9]. The 5-year survival outcomes are 
also signi�cantly higher, up to 60% as compared to 10-13% 
in controls [10]. In Pakistan, the short-term use of rifaximin 
has shown positive results [11]. However, no study has yet 
been conducted to assess the long-term clinical use and 
impact of rifaximin and its association with spontaneous 
portosystemic shunts. In this study, it was reported that the 
results of its long-term administration and impact on 
shunts, incidence of infections, and prognosis of liver 
cirrhosis in comparison to a pair-matched control group. 
It was conducted that this study used to evaluate the 
e�cacy of long-term rifaximin therapy and its clinical 
effects on hepatic encephalopathy in patients with liver 
cirrhosis.

M E T H O D S
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A retrospective cohort study was conducted in the 
Hepatology and Medicine Department of Bakhtawar Amin 
Hospital, Multan, from May 2022 to May 2024. The 
population consists of 200 units, and a total of 100 liver 
cirrhosis patients were selected for the study by 
consecutive sampling. The sample size was calculated by 
keeping a 95% CI, 5% margin of error, and 50% population 
proportion (of patients presenting in the hepatology 
department) and 60% predictive effectiveness of rifaximin 
in Epi Info software. The test statistic Z for evaluating the 
population proportion requires a su�ciently large sample 
size; therefore, 50% of the population was used as a 
reference proportion. All patients provided their informed 
consent to become a part of the study. The ethical 
committee approved the study by Ref No. RL/C.12/BATH. 
The patients were divided into two groups: the rifaximin 
group, including 50 patients who were administered 
rifaximin for 6 months at our hospital, and the control 
group, including 50 patients who were not administered 
rifaximin. The primary end-point of the analysis was to 
assess the effectiveness of long-term rifaximin therapy, 
and the secondary end-points were the effect of shunts 
and Escherichia coli infection. The clinical outcomes 
between both groups were evaluated by measuring liver 
stiffness by magnetic resonance elastography using age, 
Child-Pugh score, incidence of hepatocellular carcinoma, 
and magnetic resonance elastography (MRE) as 
covariables. MRE was measured at the start of rifaximin 
therapy by using 3.0-T imagers. It was classi�ed that 
shunts larger than 8 mm in the large group and shunts 
smaller than 8 mm in the small group to evaluate the effect 
of the size of the shunt. Shunts were assessed during 
hepatocellular carcinoma follow-up by contrast-enhanced 

CT images. In the case of more than one shunt, the 
diameter of the largest shunt was considered. All data were 
analyzed by SPSS version 24.0. Categorical variables were 
compared by Fisher's exact test and were presented in 
percentages. Continuous variables were presented as 
medians and were compared by the Mann-Whitney U test, 
and paired variables were compared by the Wilcoxon rank 
test. Overall survival between both groups was measured 
by comparing measures of MRE.

R E S U L T S

A total of 100 patients with liver disease were included for 

analysis among which 50 were administered rifaximin for 6 

months. In rifaximin treated patients, 30% had a history of 

overt HE, 24% had hepatocellular carcinoma and 70% had 

esophageal varices. In 76% of patients, lactulose was 

administered in combination with lactulose, and in 64% of 

patients BCAA was administered in combination with 

rifaximin. The baseline characteristics of patients of both 

groups were shown in Table 1. The baseline Serum 

ammonia was 105 (60-296) μg/dL in the rifaximin group 

which decreased to 83 (33-152) μg/dL after 14 days and 83 

(44-190) μg/dL after 60 weeks (p=0.001). Overt HE recurred 

in 2 patients during pleural drainage and self-interruption 

of the drug. Albumin, platelet count, total bilirubin, and 

prothrombin time did not change signi�cantly after 

treatment. Adverse effects of rifaximin were presented in 

one patient (2%) in the form of diarrhea only. 

Table 1: Patients' Baseline Variables Compared Between Study 
Groups (n=100)

Variables

Median Age

Rifaximin Group 
Frequency 

(%)

Control Group 
Frequency 

(%)

70 (39-85) 70.5 (41-89) 0.929

p-
value

Gender - - 0.240

Male 23 (46%) 15 (30%)
-

Female 27 (54%) 35 (70%)

Median BMI 25.82 (19.70-34.91) 24.3 (16.6-29.8) 0.039

Etiology of Liver Cirrhosis - - 0.110

Viral hepatitis B 20 (40%) 10 (20%)

-Viral hepatitis C 16 (32%) 25 (50%)

Non-alcoholic Fatty Liver 
Disease

4 (8%) 15 (30%)

Child-Pugh Classi�cation - - 0.048

A 20 (40%) 27 (54%)

-B 20 (40%) 21 (42%)

C 10 (20%) 2 (4%)

Albumin-Bilirubin Grade - - < 0.001

1 2 (4%) 29 (58%)

-2 35 (70%) 20 (40%)

3 13 (26%) 1 (2%)

MELD Score 0.2117 (3-18) 10 (0-23)

ALT 0.11225.3 (9-106) 32.4 (9-1489)
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Table 2: Risk Factors of Insu�cient Improvement in Serum 
Ammonia after Treatment

Variables

≥ 70 Years Old

p-valueHazards Ratio (95% CI)

Univariable Analysis

0.281.9 (0.61-8.9)

A total of 23 patients (46%) had shunts larger than 8mm 

with pretreatment ammonia of 110 (92-295) μg/dL and 83 

(52-148) μg/dL after 6 months (p=0.001). The patients with 

stunts smaller than 8 mm had pretreatment ammonia of 

100 (60-182) μg/dL and 65 (42-145) μg/dL post-treatment 

(P=0.040). 39 patients (78%) patients had two or more 

shunts with pretreatment ammonia of 102 (70-295) μg/dL 

and 81.2 (42-149) after treatment (p<0.001). A less 

improvement in ammonia levels after treatment was 

related to shunt diameter and ALBI score. However 

m u l t i va r i a b l e  a n a l ys i s  s h owe d  t h at  i n s u � c i e n t 

improvement in ammonia was independently related to 

shunt length equal to or longer than 8 mm (Table 2). 

*AFP: Alpha-Feto Protein,  MRE: Magnetic Resonance 
Elastography, DCP: Des-Gamma Carboxyprothrombin, SWE: 
Shear Wave Elastography, ALT: Alanine Aminotransferase. 

AST 0.43240.1 (21-135) 44 (16-1039)

Gamma-Glutamyl 
Transpeptidase 0.06336.6 (12-560) 65 (15-505)

Serum Ammonia <0.001105 (60-296) 53 (24-90)

Albumin <0.0013 (2.5-4.6) 4.01 (2.7-5.0)

Total Bilirubin 0.0011.70 (0.6-5.0) 1 (0.6-8.8)

Platelet Count 0.0259.0 (5.1-28.3) 12.6 (2.7-31.4)

Prothrombin Activity 0.07061 (39-135) 70 (15-110)

AFP 0.0695.6 (1-3380) 7.19 (1.5-390.2)

DCP 0.37838 (16-2180) 26 (10-11690)

Fibrosis 4 Index 0.1206.58 (1.67-14.9) 5.11 (1.5-34.7)

MRE 0.7506.05 (4-10.10) 5.92 (4.45-11.8)

SWE <0.0015.6 (1-3380) 7.19 (1.5-390.2)

History of Overt Hepatic 
Encephalopathy <0.00115 (30%) -

Hepatocellular Carcinoma 0.43912 (24%) 15 (30%)

Ascites 0.82815 (30%) 13 (26%)

Esophageal Varices 0.47435 (70%) 30 (60%)

Max Diameter of
 portosystemic Shunts <0.0017.8 (2.0-17.4) 5.1 (1.9-11.1)

Number of Shunts 0.001- -

0,1
-

11 (22%) 32 (64%)

2 or more 39 (78%) 18 (36%)

Administration of Lactulose <0.00138 (76%) 8 (16%)

Branched-chain Amino Acid 32 (64%) 18 (36%)

Sarcopenia 23 (46%) 23 (46%)

Follow-up <0.00162 (23-90) 90 (6-119)

0.040

1

Male Gender 0.320.489 (0.130-1.91)

BMI ≥ 28 0.270.38 (0.090-1.88)

AST ≥ 36 0.150.367 (0.090-1.53)

ALT ≥ 30 0.200.36 (0.08-1.9)

GGTP ≥ 42 0.620.66 (0.22-2.94)

Albumin < 3.0 0.0893.6 (0.77-14)

Total Bilirubin ≥ 1.4 0.094 (0.78-13)

Platelet Count < 6.8 0.103.9 (0.73-24)

Prothrombin ≥ 58 0.102.7 (0.68-12)

AFP ≥ 6.5 0.183.11 (0.61-18)

DCP ≥ 18 0.143.8 (0.62-22)

Presence of Ascites 0.152.3 (0.68-9.0)

Presence of Esophageal Varices 0.392.0 (0.46-7.8)

History of HE 0.083.8 (0.81-15)

Presence of HCC 0.670.77 (0.20-3.5)

Presence of Sarcopenia 0.511.60 (0.35-6.4)

Child-Pugh Score ≥ 7 0.0584.1 (0.96-15)

ALBI ≥ -1.6 0.0295.5 (1-24)

MELD ≥ 12 0.092.8 (0.69-12)

Fibrosis 4 Index ≥ 8.3 0.280.38 (0.097-2.1)

MRE ≥ 5.0 0.401.60 (0.36-8.5)

SWE ≥ 17.7 0.182.7 (0.68-13)

Diameter of Shunt ≥ 8 0.0207.2 (1.6-32)

2 or More Shunts 0.711.40 (0.35-6.0)

Diameter of shunt ≥ 8 0.0405.8 (1.0-27)

ALBI ≥ -1.6 0.183.0 (0.56-17)

Multi-Variable Analysis

The mean follow-up was 62 weeks in rifaximin group and 90 
weeks in controls. Six patients (12%) died in the rifaximin 
group by liver failure or pleurodesis. Patients with Child-
Pugh C had the shortest survival span (Figure 1). 

            

Figure 1: Comparison of Survival between Child Pugh A and B 
Patients and Child Pugh C

Seven patients (14%) died in the control group due to 

hepatic insu�ciency, cardiovascular disease, or 

disseminated intravascular coagulation The difference in 

survival rate between both groups was insigni�cant 

(p=0.890) (Figure 2).
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C O N C L U S I O N S

Rifaximin was an effective and safe treatment regimen for 
the long-term treatment of hepatic encephalopathy in 
patients with liver cirrhosis. It reduces the serum ammonia 
levels and prevents Escherichia coli infections, increasing 
survival. Ineffective rifaximin treatment was associated 
with portosystemic shunt diameter ≥ 8. 
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independently related to large shunt diameter. This �nding 
suggests that overt HE was improved by rifaximin therapy, 
but this treatment may not be effective for minimal HE 
patients with large shunts, and the shunt diameter was 
associated with ammonia levels. Previous literature also 
backs this �nding [17-19]. Surgery or interventional 
radiology was recommended for whom rifaximin was not 
effective. It has been reported previously that cirrhosis 
alters the function of the gut microbiome, which increases 
the risk of mortality [20, 21]. In our study, one patient died 
due to an intestinal bacterial infection, although no 
patients had spontaneous bacterial peritonitis. This 
indicates that rifaximin prevents Escherichia coli 
infections. Both groups also did not differ signi�cantly with 
respect to survival rates, but the shortest survival was 
observed in cohort patients with Child C, suggesting that 
rifaximin has limited e�cacy in treating cirrhosis itself. Our 
study has some limitations. We did not diagnose minimal 
HE, so the effectiveness of rifaximin for it could not be 
found. Secondly, there was no protocol for starting 
treatment other than the instinct of the physicians. Thirdly, 
we did not assess the incidence of HCC, cardiovascular 
disease, infection, and malnutrition as causes of mortality 
in patients.

 

D I S C U S S I O N

Hepatic encephalopathy was a common complication 
occurring in up to 45% of cirrhotic patients. Rifaximin has 
emerged as a new primary treatment for the treatment and 
management of HE. We conducted this study to test the 6-
month e�cacy and clinical effects of rifaximin in cirrhosis 
patients and its association with shunts and E. coli 
infection. The results revealed that a decline in ammonia 
levels occurred 14 days after treatment and remained 
signi�cantly lower up to 6 months. The recurrence was only 
reported in 2 patients (4%), and diarrhea as an adverse 
effect was seen in 1 patient only. These results suggest that 
rifaximin was an effective and safe regimen for long-term 
treatment of HE. The e�cacy and safety of rifaximin were 
also reported by previous studies conducted in Europe and 
the Americas [12-14]. The HE recurrence in our study 
occurred due to pleural drainage, which may be due to 
dehydration, infections, or intestinal hemorrhage. He was 
assessed by the West Haven criteria and the Trail Making 
test; however, the latter was not performed in our study. 
The shunts larger than 8 mm were 50% in the rifaximin 
group and 12% in controls, which indicated a strong 
correlation between hepatic encephalopathy and the 
development of shunts. Other studies also concluded that 
portosystemic shunts were signi�cantly associated with 
ammonia levels [15, 16]. This �nding was also reported in 
the present study. No studies have been previously 
conducted to evaluate the relationship between shunts 
and rifaximin treatment. However, the �ndings of our study 
showed that rifaximin can help reduce ammonia levels for 
up to 6 months and improve encephalopathy, especially in 
patients who developed large shunts (≥ 8 mm). Ammonia 
levels did not decline in some patients, which was 

Figure 2: Comparison of Survival Outcomes between Study 
Groups
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Original Article

One of the most commonly performed ophthalmic 
procedures worldwide is cataract surgery in which patients 
who have lens opacities or lens disorders can attain clear 
vision again. For many patients, with complicated cases, 
this will require replacing the natural lens with an arti�cial 
intraocular lens (IOL) to restore the clarity of vision [1,]. 
Speci�cally, common solutions for aphakia, subluxated 
lenses, as well as complexities due to intraoperative and 
post-operative cataract challenges include the use of 
anterior chamber intraocular lenses (ACIOLs) and porous 
and suture-less scleral �xated intraocular lenses (SFIOLs) 
[2]. ACIOLs (anterior chamber intraocular lenses) are 
placed in the anterior chamber of the eye and are 
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commonly preferred when there is no supporting area for 
these lenses in the posterior capsule [3]. They are used in 
primary and secondary implants, especially in posterior 
capsular rupture and insu�cient capsular support. 
However, associated complications have been reported, 
including loss of corneal endothelial cells, raised 
intraocular pressure,  and greater risk of ocular 
in�ammation [4]. SFIOLs are inserted when both anterior 
segment and posterior segment support are lacking. 
These lenses are anchored to the sclera with sutures for a 
durable,  long-lasting placement.  Although good 
anatomical positioning and lower risks of anterior segment 
complications are advantages of SFIOLs, they still need 
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Anterior chamber intraocular lens and scleral �xated intraocular lens are key options for 

patients without capsular support, necessitating a comparison of their visual outcomes and 

complications. Objectives: To analyze and contrast the postoperative visual results and 

complications amongst patients who underwent cataract surgery or secondary lens 

implantation and received either an anterior chamber intraocular lens or a scleral �xated 

intraocular lens. Methods: The total number of participants was n=120: Group I involved 60 eyes 

that received an anterior chamber intraocular lens while Group II involved 60 eyes that were 

given a scleral �xated intraocular lens. The primary outcomes measured were best-corrected 

visual acuity before the procedure and then at 1-, 3-, and 6-months post-op, whereas secondary 

outcomes included complications such as in�ammation, elevated intraocular pressure, 

dislocation of the arti�cial intraocular lens, as well as other postoperative adverse events. SPSS 

23 was used. Results: At the 6-month mark, both groups demonstrated signi�cant 

improvement in best-corrected visual acuity compared to pre-op levels, with no noteworthy 

difference in �nal visual acuity between those who received an anterior chamber intraocular 

lens versus a scleral �xated intraocular lens. The mean best-corrected visual acuity for Group I 

was 6/9 whereas Group II presented with a mean best-corrected visual acuity of 6/12 (p>0.05). 

No signi�cant discrepancies in complication rates were observed between the two procedures. 

Conclusions: It was concluded that anterior chamber intraocular lens implantation and scleral 

�xated intraocular lens implantation can yield positive visual outcomes for patients undergoing 

cataract surgery or secondary lens implantation. 
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advanced surgical skills which carry risks like suture-
related problems, scleral thinning, scleral perforation, and 
retinal detachment [5, 6]. The two types of IOLs each have 
their advantages and disadvantages, and we must 
compare both the visual results and any subsequent 
complications in surgery that each monitor might create so 
that the two can be clinically compared with one another 
for the more challenging types of cataracts [7, 8]. The 
effectiveness of ACIOL and SFIOL by determining best-
corrected visual acuity (BCVA) improvement and incidence 
of complications [lens dislocation, in�ammation in 
anterior segment and intraocular pressure (IOP) changes] 
[9].
This study aims to analyze and contrast the postoperative 
visual results and complications amongst patients who 
u n d e r we n t  c at a r a c t  s u rg e r y  o r  s e co n d a r y  l e n s 
implantation and received either an Anterior Chamber 
Intraocular Lens (ACIOL) or a Scleral Fixated Intraocular 
Lens (SFIOL).

M E T H O D S

This retrospective cohort study was conducted from April 
2022 to  September 2022 at  the Depar tment of 
Ophthalmology at Arif Memorial Teaching Hospital/Rashid 
Latif Medical College, Lahore. Inclusion criteria: included 
adults aged 41 to 74 who had inadequate posterior capsule 
backing requiring an alternative lens placement following 
extraction. Exclusion criteria: comprised of active ocular 
disease, uncontrolled glaucoma, or systemic conditions 
that may interfere with surgery or recovery.  The formula 
for sample size calculation was n=2(Zα/2 +Zβ )2⋅σ2 / Δ2. The 
required sample size was approximately 120 participants to 
estimate the power 80%, con�dence level 95%, standard 
deviation (σ\sigma σ) 0.3 and clinically signi�cant 
difference (Δ\Delta Δ) 0.2 [10]. Patient data were gathered 
from medical records, covering demographic information, 
preoperative and postoperative visual acuity (VA), 
refractive error, and complication rates. A thorough eye 
exam was conducted before and after surgery, with 
patients monitored for at least six months. For ACIOL 
implantation, the lens was positioned in the anterior 
chamber, either in the angle or using a secured system, 
with the choice of a single-piece or multi-component 
design left to the surgeon's preference. In SFIOL 
implantation, the lens was a�xed to the sclera employing 
10-0 nylon or polypropylene sutures, with or without the 
utilization of a glued arrangement.  The surgeries 
addressed conditions such as aphakia, subluxated lenses, 
and posterior capsular tears. Patients with exclusions like 
glaucoma, iritis, amblyopia, and poor vision unrelated to 
cataracts were omitted. The sampling technique employed 
in this study was consecutive sampling, where all eligible 
patients presenting during the study period who met the 
inclusion criteria were enrolled. Preoperative and 

postoperative best-corrected visual acuity (BCVA) were 
documented. Follow-ups at one, three, and six months 
recorded BCVA and any complications included ACIOL 
group, complications included corneal decompensation, 
glaucoma, and cystoid macular oedema. In the SFIOL 
group, retinal detachment, suture-related issues, and 
hypotony were observed. The data were analyzed using 
SPSS version 23.0 to gain insights. Visual outcomes and 
intraocular pressure were recorded before surgery and at 
various intervals afterwards for patients receiving either 
ACIOL or SFIOL implants. Paired t-tests internally 
compared each group's results over time. Independent t-
tests distinguished the groups' performances at each 
checkpoint. Postoperative complications were also 
tracked using Chi-square tests to categorize outcomes. 
Informed consent was obtained from all participants, and 
approval from the Institutional Review Board (IRB) was 
secured for the study. This study was approved by the 
institutional review board (IRB/2023/205) of Rashid Latif 
Medical College, Lahore. 

R E S U L T S

The preoperative characteristics of the ACIOL and SFIOL 

groups were comparable, with no signi�cant differences in 

age, gender, or indications for implantation. Both groups 

had a mean age of 65 years, and a balanced gender 

distribution (50% male and 50% female). Statistical 

analysis revealed no signi�cant differences between the 

two groups in terms of these factors, indicating that the 

groups were similar at baseline (Table 1).

Table 1: : Preoperative Characteristics of the Study Population

In both arms, ACIOL and SFIOL caused signi�cant 

enhancement in best-corrected visual acuity (BCVA) at all 

time intervals. The preoperative baseline visual acuity was 

6/60 in most patients in both groups. At 1-month 

postoperatively both groups showed early gains with more 

patients achieving 6/6-6/9 vision. At 3 months, there was 

an additional rise in the proportion of patients in the 6/6-

6/9 category for both groups and by 6 months, the vast 

majority of patients from both groups had achieved 6/6-6/9 

vision, while only a small subset of patients from either 

group remained in the 6/60 and worse category. Both types 

of IOLs provided clinically signi�cant visual bene�ts 

(p<0.001) (Table 2).
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Preoperative
 Characteristics

Mean Age (Years) 65 ± 10 65 ± 12

SFIOL Group
 (n=60)

Statistical
 Analysis

>0.00565 ± 11

ACIOL Group
 (n=60)

Total 
(n=120)

Male (%) 30 (50%) 30 (50%) Chi-square
=0.0,p=1.0

60 (50%)

Female (%) 30 (50%) 30 (50%) 60 (50%)

Gender Distribution
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Table 2: Distribution of BCVA Categories Preoperative and Postoperative at 1 Month, 3 Months, and 6 Months

There were no statistically signi�cant differences in the analysis of postoperative complications between ACIOL and SFIOL 

groups. Complication rates, such as postoperative in�ammation, endothelial cell loss, glaucoma, hyphemia, IOL 

displacement, and vitreous hemorrhage were similar between both groups. In particular, although the rate of postoperative 

in�ammation was 8.3% for the ACIOL group and 13.3% for the SFIOL group, the difference was not signi�cant (p=0.092). Other 

adverse events including loss of endothelial cells, glaucoma, hyphema, and IOL dislocation occurred at a similar frequency 

between the two groups (p>0.05, symbolically indicating that there was not a signi�cant difference). Vitreous hemorrhage 

was uncommon with only one case occurring in the SFIOL group (statistically insigni�cant, p=0.420). Conclusions 

POSTCOMP, the study suggests that ACIOL and SFIOL implants are equally safe about postoperative complications (Table 3).
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BCVA 
Category

6/6 - 6/9 15 (25%)5 (8.3%) 30 (50%) 45 (75%) 43 (71.7%) 62.54 (6.7%) 12 (20%) 32 (53.3%) p<0.001

Preoperative
 (ACIOL Group, 

n=60)

1 Month 
Postoperative
 (ACIOL Group,

 n=60)

3 Months
 Postoperative
 (ACIOL Group,

n=60)

6 Months 
Postoperative
 (ACIOL Group,

 n=60)

Preoperative
 (SFIOL Group,

 n=60)

1 Month 
Postoperative
 (SFIOL Group, 

n=60)

3 Months 
Postoperative
 (SFIOL Group,

 n=60)

6 Months 
Postoperative
 (SFIOL Group,

 n=60)

Chi-
Square

 Test

p-
value

6/12 - 6/18 25 (41.7%)15 (25%) 20 (33.3%) 10 (16.7%) 12 (20%) 15.210 (16.7%) 20 (33.3%) 18 (30%) p<0.001

6/60 and
 worse

20 (33.3%)40 (66.7%) 10 (16.7%) 5 (8.3%) 5 (8.3%) 122.846 (76.7%) 28 (46.7%) 10 (16.7%) p<0.001

Table 3: Postoperative Complications in ACIOL and SFIOL Groups

Complication

Postoperative 
In�ammation

5 (8.3%) 8 (13.3%)

SFIOL Group
 (n=60)

p-value

p=0.0922.85

ACIOL Group
 (n=60)

Chi-Square
 Test

Endothelial Cell
 Loss

10 (16.7%) 12 (20%) p=0.5030.45

Glaucoma 3 (5%) 4 (6.7%) p=0.6700.18

Hyphema 2 (3.3%) 3 (5%) p=0.7110.13

IOL Displacement 1 (1.7%) 2 (3.3%) p=0.5950.28

Vitreous 
Hemorrhage 0 (0%) 1 (1.7%) p=0.4200.65

When comparing the IOP between the ACIOL and SFIOL 

groups, no signi�cant differences were observed at the 

preop level or 1, 3, and 6 months postoperatively. Table II 

shows that both groups had similar IOP throughout the 

study, with p values being larger than 0.05 at all-time 

points, which indicates that IOP was not signi�cantly 

different between the two groups. That means ACIOL and 

SFIOL have a more or less similar effect on IOP after a 

period (Table 4).

Table 4: Comparison of Intraocular Pressure (IOP) Preoperative 
and Postoperative (1 Month, 3 Months, and 6 Months) in ACIOL and 
SFIOL Groups

Time Point

Preoperative
 IOP (mmHg)

14.5 ± 2.3 14.2 ± 2.1

SFIOL Group
 (n=60)

p-value

p=0.6470.46

ACIOL Group
 (n=60)

Chi-Square
 Test

1 Month 
Postoperative IOP

15.2 ± 2.6 15.8 ± 2.4 p=0.2191.23

3 Months 
Postoperative IOP

16.1 ± 2.7 16.4 ± 2.5 p=0.6690.43

6 Months 
Postoperative IOP

16.3 ± 2.5 16.7 ± 2.6 p=0.5970.53

D I S C U S S I O N
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acuity (BCVA) for both groups was evident during a follow-
up of 6 months with no statistically signi�cant differences 
between the groups. Both ACIOL and SFIOL implants were 
equally safe in regards to postoperative complications and 
intraocular pressure (IOP) stable over time in both groups 
[11, 12]. Also, there is a great improvement in the visual 
equity of both ACIOL and SFIOL groups in our study and in a 
time comparison at the 6th month postoperatively; 71% of 
the patients of the ACIOL group and 67% of the SFIOL group 
could see 6/6-6/9 vision. This result is in concordance with 
the previous studies. This is consistent with other studies, 
which also found signi�cant visual improvement post-
ACIOL and SFIOL implantation [13]. On the contrary, there 
are several studies noted the superiority of incomplete 
exposure of SFIOLs in providing comparable initial BCVA 
due to reduced problems with decentration and glare or 
corneal endothelial cell loss resulting from SFIOLs by 
stable slit-lamp patterns over time, which our study did not 
demonstrate [14]. The current study aligned with previous 
studies that ACIOLs have more immediate visual 
improvement after surgery, however, they can have higher 
rates of post-operative complications such as corneal 
endothelial cell loss and post-operative IOP spikes 
although these have not been statistically signi�cant in our 
results [15]. The lack of clinically relevant differences in 
visual function between the two lens types suggests that 
lens selection may be better guided by the relevant clinical 
situation, and any anatomical considerations, than 
expected differences in visual outcomes [16, 17]. As for 
complications, there was no difference in postoperative 
in�ammation, endothelial cell loss, glaucoma, hyphema, 
IOL dislocation, and vitreous hemorrhage between ACIOL 
and SFIOL. Complications seen were consistent with other 
studies. For instance, this group found a higher risk of 
endothelial cell loss for ACIOLs compared to other IOLs 
given the closeness of ACIOLs to the cornea [19]. Patients 

It  was done to compare the visual outcome and 
complications of implantation of the Anterior Chamber 
Intraocular Lens (ACIOL) and Scleral Fixated Intraocular 
Lens (SFIOL). Signi�cantly improved best corrected visual 
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with ACIOLs were also found to have a higher risk of 
glaucoma, especially in those with pre-existing ocular 
conditions. Nevertheless, we found no signi�cant 
difference in the incidence of these complications, 
possibly due to the selective patient population and the 
management protocols [20]. Liang et al., the relatively 
better stability of the IOLs in the long term due to SFIOLs, 
although they may be complicated by scleral perforation or 
IOL dislocation as a consequence of insu�ciently secured 
scleral �xation. We found only 1 IOL dislocation in the ACIOL 
group and 2 in the SFIOL group, and this difference was not 
statistically signi�cant. These conclusions are consistent 
with earlier research showing that SFIOLs are safer about 
corneal complications, while, on the other hand, SFIOLs 
may cause surgical technique issues and posterior 
segment complications [21]. Concerning glaucoma, the 
current study found low incidences of this complication in 
both groups as reported previously by Kim et al (who 
introduced a new pragmatic 6-standardised classi�cation 
of glaucomas in ACIOL eyes.  In the previous study, 
Megevand et al., found that ACIOLs (anterior chamber 
intraocular lenses) cause a shunt to an elevated IOP more 
frequently than posterior chamber IOLs because they 
occupy a space in the anterior chamber. In our study, 
however, IOP remained stable at all postoperative time 
points in both groups, suggesting that neither lens type 
may carry a risk advantage over another with modern 
surgical techniques [22]. We did not observe any 
signi�cant difference in IOP between groups as the IOP was 
similar in both groups both preoperatively and on 1, 3 and 6 
months post-operatively. The �ndings of this study 
corroborate the report by McGhee et al., that an earlier rise 
in the IOP post-operatively was linked with ACIOL as 
anterior chamber angle gets involved causing a possible 
angle-closure glaucoma [23]. Nevertheless, the fact that 
IOP remained stable in both groups, and the lenses could be 
implanted without the occurrence of complications, could 
indicate that the risk related to both lenses might have 
been offset by other improvements in surgical techniques, 
optimal  placement of  inser tion of  the lens and 
postoperative management. In addition, Pinto et al also 
reported similar results with our �ndings. Hecht et al., 
demonstrated insigni�cant differences in IOP between 
ACIOL and SFIOL groups after 6 months [24].

C O N C L U S I O N S

It was concluded that both lens types led to a notable 
upgrade in visual sharpness, without substantial 
differences between the groups. Both implants likewise 
exhibited comparable complication pro�les, and internal 
eyeball pressure stayed balanced over the long run in both 
assemblages.
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Original Article

The start of regular contractions in the uterus, gradual 
cervical dilatation, effacement, and descent of the 
presenting portion are all signs of labor. Primagravidae 
h a ve  c o n s i d e r a b l y  d i f fe r e n t  n o r m a l  l a b o r  t h a n 
multigravidae due to the uterus's physiological ine�ciency 
and the possibility of irregular or hypotonic contractions, 
which can delay the onset of labor 37% of primigravidae are 
diagnosed with dystocia, or di�cult labor [1-3]. When the 
fetal head's widest diameter �ts inside the pelvic inlet, it is 
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considered to be engaged. When a primigravida's labor 
begins with the fetal head still not engaged, she is most 
likely to experience an obstructed labor [4, 5]. In some 
situations, labor lasts longer and may call for further 
intervention. For a long time, unengagement of the head 
has been linked to cephalopelvic disproportion. It 
corresponds to an increased chance of challenging 
delivery [6]. Anomalies like as dystocia, dysfunctional 
labor, inability to descend, and failure to progress are 
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When the fetal head's widest diameter �ts into the pelvic inlet, it is referred to as engaged. When 

a primigravida's labor begins with the fetal head still not engaged, she was most likely to 

experience an obstructed labor. This study was conducted at a large tertiary care center with 

adequate sample size to determine the study outcomes. Objective: To compare the obstetrical 

outcomes in primigravida with engaged versus unengaged fetal head at the onset of 

spontaneous labor in terms of delivery methods and associated risks. Methods: This was a case 

control study. Study was conducted at Department of Obstetrics and Gynecology National 

Hospital Defence, Lahore. One hundred thirty patients through non-probability consecutive 

sampling. Demographic data like name, age was recorded for participants. Data were analyzed 

using SPSS version 22.0. RR was calculated for two groups. Results: Mean age of patients was 

22.4 ± 2.6 years. Total 44.7% patients had C-section. When comparison of engaged and 

unengaged fetal head, 49 patients out of 88 i.e. 55.68% patients had engagement of head in 

vaginal delivery group and 16 patients out of 42 i.e. 38% patients had engagement of fetal head in 

C-section group. Relative risk among two group was 1.2564 and z score was 1.847 and p value 

was 0.0648. Conclusion: Relative risk of primigravida getting C-section was high with un- 

engaged fetal head compared to primigravida who has engaged fetal head.
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typically the cause of abnormal labor. It's debatable when 
aberrant labor progress warrants a caesarean delivery. It is 
evident that there is still some leeway for clinical 
judgement when determining what is deemed normal and 
enough abnormal to require surgical intervention [7]. 
Primigravidas who have not engaged their heads are more 
likely to experience obstructed labor and all of the 
associated morbidity and mortality. For delivery, they 
ought to be referred to a health facility with professional 
staff and amenities. In Pakistan, Home birth is very 
common so it increases the chances of obstructed labor. 
Majority of the studies so far have studied management of 
primigravida with unengaged head at term with very few 
looking at comparing the outcomes in primigravida with 
u n e n g a g e d  vs  e n g a g e d  fe t a l  h e a d  a t  te r m  [ 8 ] . 
Cephalopelvic disproportion is a subjective clinical 
assessment based on physical examination and course of 
labour. In a prospective study of nulliparous women in 
active labour, a persistently �oating head at 7 cm dilation 
was predictive of eventual cesarean delivery in 100 percent 
of cases [9]. Antepartum, the clinician is generally unable 
to predict maternal pelvis-fetal size/position discordance 
leading to arrest of labour requiring cesarean delivery. 
Clinical and radiologic assessments of the maternal pelvis 
and fetal size (ie, pelvimetry) are inexact and poorly predict 
the course and outcome of labour [10]. Normal delivery 
happens in 46%, assisted vaginal in 14% and caesarian 
section in 40% of primigravida with caesarian section rates 
ranging from 21.73% to 90% depending on engagement. 
Fetal station at full cervical dilation tends to be higher in 
multiparous women than in nulliparous women, and 
descent tends to be faster [11]. However, in select 
scenarios where the probability of a vaginal delivery 
appears to be low and a woman has been pushing 
effectively without descent, it is reasonable to make a 
diagnosis of arrest of descent and proceed with cesarean 
prior to these upper limits. Factors such as the fetal 
station, estimated fetal weight, obstetric history, fetal 
status, maternal pelvis, and adequacy of maternal pushing 
should all be considered [12]. The time to dilate 1 cm in 
latent phase (de�ned as dilation <6 cm) is signi�cantly 
longer in women undergoing induction than in those in 
spontaneous labour and can take many hours [13, 14]. The 
active phase (time to dilate from 6 to 10 cm) is similar in both 
induced and spontaneous labors and is more rapid. In the 
preterm induction study above, the median (95th 
percentile) time for dilation from 6 to 10 cm was 
approximately 0.3 hours (2 hours) for both nulliparous and 
multiparas [15]. 
This study was therefore meant to determine the 
obstetrical result for a primigravida who's delivery began 
autonomously and whose fetal head was involved or not 
using a sizable sample size at a tertiary care center.

This was case control study, conducted at Department of 
Obstetrics and Gynecology National Hospital, Lahore. The 
study was conducted over six months, from January 27, 
2020, to July 26, 2020, with a 95% power of the test. The 
expected frequency of C-sections was 19% for cases with 
fetal head engagement and 39% for cases with unengaged 
fetal heads [5]. Sample size was estimated to be 130 in 
exposed/case group and 65 in unexposed or control group. 
Non-probability consecutive sampling was used [3]. 
Inclusion criteria was all primigravida between the ages of 
18 and 28 who had spontaneous labor onset, a cephalic 
presentation, and a singleton pregnancy while exclusion 
criteria were patients not willing to participate in the study. 
Excluded cases included numerous pregnancies, fetal 
growth retardation, cephalopelvic imbalance, and placenta 
Previa. This was determined from history, medical record 
and examination. Diagnosed medical conditions like 
diabetes mellitus (BSL >200 mg/dl) and hypertension (BP 
>160/90) as per medical record were excluded. The present 
study was carried out prospectively at Gynecology 
department with 130 study participants (65 in exposed 
group and 65 in unexposed group) selected based on 
criteria. Recorded were demographic details such as 
name, age, and address. Informed consent was obtained 
after patients were reassured about the expertise and 
con�dentiality. Every piece of information was input into 
pre-made proforma. Every patient's labor progress was 
documented. According to the operational de�nition, a 
caesarean section was performed if labor did not proceed 
or the fetal head did not descend following observation. 
Patients were managed as per protocol  for  any 
complications. Statistical analysis was done using 
Statistical Package for Social Sciences (SPSS) version 
22.0. Quantitative data i.e., age, cesarean section rate was 
presented as means and standard deviations. Data were 
strati�ed for age, gestational age and birth weight to 
control for effect modi�er. Post strati�cation chi square 
test was employed with p value <0.05 considered 
statistically signi�cant.

M E T H O D S

This study involved a total of 130 patients, 65 of whom were 

in the exposed group and 65 of whom were not. 40% of the 

patients in this study were between the ages of 24 and 28, 

whereas 60% of the patients were between the ages of 18 

and 23. The patients' average age was 22.4 ± 2.6 years. In 

terms of caesarean section rates, 55.3% of patients had a 

normal delivery, while 44.7% of patients had a C-section. 

Comparing engaged and unengaged foetal heads, it was 

found that 16 out of 42 patients, or 38% of the total, had 

engaged fetal heads in the C-section group, while 49 out of 

88 patients, or 55.68% of the total, had engaged fetal heads 
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D I S C U S S I O N

When the fetal head's widest diameter �ts into the pelvic 
inlet, it was referred to as engaged. When a primigravida's 
labor begins with the fetal head still not engaged, she was 
most likely to experience an obstructed labor. With a big 
enough sample size, this study was carried out in a tertiary 
care center to check the study results. Regarding rate of 
Cesarean section, 44.7% patients had C-section whereas 
55.3% patients had normal delivery. Rate of C-section in 
various studies has been comparable to present study. 
According to World Health Organization report between 
2007 and 2008, rate of C-section in China was 46%. In one 
study conducted at Iran, prevalence of C-section was 48% 
[16]. In another study, rate of C-section was slightly higher 
i.e. 54.90% [17]. Other similar studies showed variable rates 

Table 1:Age of Study Participants 

Regarding rate of caesarian section, 44.7% patients had C-

section whereas 55.3% patients had normal delivery (Table 

2).

in the vaginal delivery group. Given that the p-value was 

0.0648, there was no discernible difference between the 

engagement and unengagement groups in the normal 

delivery and C-section groups. There was no signi�cant 

difference between age groups, patient occupations, 

educational levels, or engagement versus unengagement 

of the fetal head (p-value < 0.05) when strati�ed this data 

for engagement and unengagement between normal 

del iver y  and C-section for  var ious age groups, 

occupations, and educational levels. In this study, 60% 

patients were between the ages of 18-23 years whereas 

40% patients were between the ages of 24-28 years. Mean 

age of patients was 22.4 ± 2.6 years (Table 1).

Age (Years)

18-23

Number of Patients N (%)

78 (60.0%)

24-28 52 (40.0%)

Total 130 (100%)

Table 2:Rate of C-Section among Study Participants

Cesarean Section

Yes

Number of Patients N (%)

42 (44.7%)

No 88 (55.3%)

Total 130 (100%)

When engaged and unengaged fetal head were compared, 

49 patients out of 65 i.e. 55.68% patients had engagement 

of head in vaginal delivery group and 16 patients out of 65 

i.e. 38% patients had engagement of fetal head in C-

section group (Table 3).

Table 3:Comparison of Engaged and Unengaged Group

Engagement of
Fetal Head

Yes

No

Total

Outcome

Vaginal Delivery
 (N)

Cesarean Section
 (N)

Total 
(N)

49

39

88

16

26

42

65

65

130

Strati�ed data for engagement and unengagement 

between normal delivery and C-section for different age 

groups, 18-23 years, vaginal delivery for engaged was 26, 

for C-section was 13 while the vaginal delivery for 

unengaged was 27 and for C-section was 12 (Table 4). 

Table 4:Strati�cation of study Patients by Age (n=130)

Age

18-23 Years

Outcome

Engaged

Unengaged

Groups Vaginal
Delivery

(N)

p-ValueCesarean
Section

(N)

Chi-
Square

26

27

13

12
0.058 0.80

18-23 Years
Engaged

Unengaged

18

17

8

9
0.087 0.767

Total 130 88 42 – –

The data for strati�cation of patients by gestational age 

was for up to 38 weeks' vaginal delivery for engaged was 17, 

for C-section was 9 while for unengaged was 18 and 8 

respectively. The strati�cation of patients by gestational 

age was for more than 38 weeks' vaginal delivery for 

engaged was 26, for C-section was 13 while for unengaged 

was 27 and 12 respectively (Table 5).

Table 5:Strati�cation of study Patients by Gestational Age (n=130) 

Gestational
Age

Upto 38  
Weeks

Outcome

Engaged

Unengaged

Groups Vaginal
Delivery

(N)

p-ValueCesarean
Section

(N)

Chi-
Square

17

18

9

8
0.087 0.767

>38 Weeks
Engaged

Unengaged

26

27

13

12
0.058 0.80

Total 130 88 42 – –

 The strati�cation of patients by birth weight was for upto 

2.75kg, the vaginal delivery for engaged was 24, for C-

section was 10 while for unengaged was 22 and 11 

respectively. The strati�cation of patients by birth weight 

was for more than 2.75kg, the vaginal delivery for engaged 

was 22, for C-section is 9 while for unengaged was 20 and 12 

respectively (Table 6).

Table 6:Strati�cation of Patients by Birth Weight (n=130)

Birth 
Weight

Upto 2.75
 Kg

Outcome

Engaged

Unengaged

Groups Vaginal
Delivery

(N)

p-ValueCesarean
Section

(N)

Chi-
Square

24

22

10

11
0.001 0.965

> 2.75Kg
Engaged

Unengaged

22

20

9

12
0.508 0.475

Total 130 88 42 – –
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Original Article

In the present era, women are more inclined towards 
achieving their goals and doing jobs owing to changes in the 
c u l t u r a l  n o r m s  a n d  g r o w i n g  t r e n d s  o f  w o m e n 
empowerment. As a consequence, several concerns have 
been raised regarding the potential impact of employment 
on the physical and mental health of working women and 
their children [1]. Traditionally, women have always been 
considered the family's primary caregivers, required to 
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serve their children and spend their time in housekeeping. 
Nevertheless, these traditional norms and expectations 
f r o m  w o m e n  h a v e  n o w  u n d e r g o n e  s i g n i � c a n t 
modi�cations [2]. As per the International Labor 
Organization (ILO) in 2000, the percentage of women in the 
worldwide labour force was 51.8%. However, in 2020, a 
notable increase was observed in women's engagement in 
paid occupations, demonstrating 56.2% of women 
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Women have responsibilities of home management and raising children, and in recent times, 

they have been engaged themselves professionally. Objectives: To compare insights into 

working and non-working women's mental and physical health. Methods: The study was 

conducted to perform a retrospective and comparative analysis of the sociodemographic 

status and health of working along with non-working women, as well as their kids. The study 

included both working and non-working mothers aged 25 to 45 who had their independent 

incomes. Their children were between 2 and 18 years old. The health factors being studied were 

bone density, body mass index, haemoglobin, calcium levels, and socioeconomic status (based 

on Kuppuswamy's scale). Data were analyzed by SPSS version 25.0. Results: The bone scan 

results of working and nonworking women differ signi�cantly (p-value=0.033), indicating that 

working women had a little higher prevalence of osteopenia and hypocalcemia than nonworking 

women. However, the haemoglobin, body mass index, and socioeconomic status levels of both 

groups and their kids do not differ signi�cantly. Conclusions: It was concluded that the 

comparison was made from the health outcomes of non-working and working women. Although 

some divergence and convergence were present, there is not much of a difference between 

health and sociodemographic characteristics.
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engaged in jobs [3, 4]. As working women must manage 
their work-life balance, it is crucial to provide insights into 
their physical and mental health. Several studies have been 
involved in investigating the impact of employment on their 
health, and both negative and positive outcomes have been 
suggested so far. For instance, Shekhawat et al., 
demonstrated that �nancially independent women had 
better mental health as compared to those who were not 
employed [5]. On the other hand, some studies suggest 
that this �nancial independence comes with signi�cant 
limitations like family con�icts, increased stress, and 
ine�ciency in maintaining a healthy work-life balance [6, 
7]. Moreover, research suggests that children of working 
women may also be subjected to both bene�ts and 
di�cult ies.  For  instance,  augmented cognit ive 
development, better social skills, and higher educational 
outcomes are reported in such children [8–10]. However, 
dependence on substitute caretakers, decreased parental 
care, and potential health effects are some of the 
di�culties that children with working women face [11-13]. 
This study aims to evaluate and analyze the health 
outcomes of both working and non-working women, 
shedding light on the unique challenges and advantages 
each group may face. Their children were also monitored to 
provide insights into the potential effects on their overall 
well-being. The research aims to contribute to the existing 
body of knowledge by considering both the mental and 
physical impacts of employment on working and non-
working women and their children. This study's �ndings can 
help educate medical professionals, employers, and 
policymakers regarding the opportunities and challenges 
related to women's employment. Thus, by using these 
results, speci�c programs and policies may be developed 
to improve the overall well-being of jobless and working 
women, resulting in a healthy society. 

M E T H O D S

From March to May 2018, a cross-sectional study was 
conducted at Badami Bagh, Lahore, with 200 mothers aged 
25 to 45. Sample size of approximately was calculated by 

2n=2×(Zα/2 +Zβ )2×σ2 /Δ , signi�cance Level (α\alphaα): 0.05 
(Z=1.96), power (1−β1-\beta1−β): 80% (Z=0.84), expected 
Effect Size (Δ): Based on prior data or pilot study and 
Variance (σ2): The total number of participants was n=200. 
Half of the participants were employed, and the other half 
were not. All participants had children aged 2 to 18 and 
earned independent incomes apart from their husbands, 
who were also employed. Demographic data, such as 
education, occupation, marital status, and number of 
children, were collected. Socioeconomic status was 
measured using Kuppuswamy's scale, which considers 
income, housing, transportation, and education. Informed 
consent was taken. The study excluded male, and women 

outside the 25–45 age range, those without children, 
children under 2 or over 18, and women without 
independent incomes [14], the Pediatric Symptom 
Checklist (PSC-17) for children was used in this study [15]. 
Physical health was evaluated using haemoglobin levels, 
BMI, height-weight charts, blood calcium levels, bone 
density (via DEXA scans), and socioeconomic factors. Data 
were entered and analyzed by SPSS 25.0. All the 
quantitative variables were presented by Mean + SD and 
Qualitative with frequency and percentages. Association of 
study groups (Working and Non-working women) with 
socioeconomic status, bone density, Body Mass Index 
(BMI), anemia, serum calcium levels, and pediatric 
symptoms checklist were observed by Chi-square test, p-
value<0.05 was considered as signi�cant.

The demographic information revealed that 16% worked 

between 30 and 40 hours of effort, 84% worked 41 to 50 

hours a week; 50.5% of them were between the ages of 25 

and 31; the remaining women were between the ages of 32 

and 45; all of them were married; 82.5% of them lived with 

their husbands, while the remaining women were either 

widowed, separated, or divorced; 45% of them lived with 

family members, while the remaining women rented a 

home; 10% of them were the family's breadwinners, 

whereas 44% of their husbands did the same, and 39% of 

the women received government funding to meet their 

basic needs. On the other hand, the remaining ladies had 

access to a variety of additional healthcare facilities. 10% 

of women had completed high school and obtained a 

General Education Diploma (GED), 12% �nished grade 12 or 

below, and 22.5% had received a doctorate or doctorate. 

40% were earning between $10,000 and $49,000 annually, 

40% between $50,000 and $99,999 annually, and 20% 

between $100,000 and $149,999 annually. Among the 

children half of them were male and half were female. The 

children's ages ranged from 2 to 9 for 50.5% of them, and 

from 10 to 18 for 45.5%, Table 1.

R E S U L T S

Table 1: Scio-Demographic Characteristics of study participants

Variables Frequency (%)

Working Women 100 (50.0)

Employment Status

30-40 16 (16)

Working Hours per Week

41-50 84 (84)

25-31 101 (50.5)

Age Range (years)

32-38 39 (19.5)

Non-Working Women 100 (50.0)

Total 200 (100)

Total 100 (100)
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Figure 1: Socioeconomic Status of Working and Nonworking 

Women

According to the data, 45% of working women had normal 

bone density, 22% had severe osteopenia and 11% had mild 

osteopenia. Out of the women who did not work, 55% had 

average bone density,  whereas 27% had severe 

osteopenia, 9% had moderate or mild osteopenia, and 9% 

had neither. Signi�cant variations exist between the bone 

density distributions of the two groups (p-value=0.033). 

Among women who did not work (27% vs 22%), the 

prevalence of serious osteopenia, which indicates a 

signi�cant decrease in bone density, was signi�cantly 

higher and results are shown in Figure 2.

39-45 60 (30)

Separated 12 (6)

Marital Status

Total 200 (100)

Divorced 11 (5.5)

Widowed 12 (6)

Living with Husband 165 (82.5)

Unmarried 0 (0)

Total 200 (100)

1-2 133 (66.5)

Parity

3-5 67 (33.5)

Total 200 (100)

2-9 107 (53.5)

Children Age Range (Years)

10-18 93 (46.5)

Total 200 (100)

Owned 53 (26.5)

Residence

Rented 57 (28.5)

Joint Family 90 (45)

Total 200 (100)

Self 21 (10.5)

Breadwinner of Family

Husband 88 (44)

Both 77 (38.5)

Extended Family 14 (7)

Total 200 (100)

Government funding 78 (39)

Pay for Healthcare

Heath Insurance 47 (23.5)

Self-Pay 75 (37.5)

Total 200 (100)

12 Grade or less 24 (12)

Educational Status

High School Graduate or GED 20 (10)

Some College/Technical School Training 41 (20.5)

College Graduate (BA, BS) 70 (35)

MD, PhD 45 (22.5)

Total 200 (100)

10,000 to 49,999 80 (400)

Total Family Income

50,000 to 99,999 80 (40)

100,000 to 149,999 40 (20)

Total 200 (100)

The socioeconomic status of both working and non-

working women was categorized using the modi�ed 

Kuppuswamy scale. There was no signi�cant association 

of socioeconomic status with women's working status. The 

result illustrates the socioeconomic condition of women 

graphically (Figure 1).
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Figure 2: Bone Scan Analysis of Working and Non-Working 

Women

The �ndings showed that 45% of working women had a 

normal BMI,  11% were borderline, and 44% were 

overweight. Nonetheless, just 9% of the unemployed 

women were overweight, while 18% were underweight. 

There were 55% with a normal BMI and 18% with a 

borderline BMI. There was no appreciable variation in BMI 

between the groups in the study (p-value=0.25). Compared 

to non-working women, a higher percentage of working 
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women (44% vs. 9%) were categorized as overweight. 

Additionally, employed women had a lower rate of 

underweight individuals than non-employed women (0% 

vs. 18%). However, the rate of women with a normal BMI was 

similar in both groups (45% of working women and 55% of 

non-working women). The �ndings showed that 67% of 

working women had normal haemoglobin levels and 33% 

were anemic. 71% of the unemployed women had normal 

haemoglobin levels, while 29% were anemic. The results 

showed that working women had slightly higher rates of 

anemia (33% vs. 29%) than non-working women. However, 

most working and non-working women (67% and 71%, 

respectively) had normal haemoglobin levels. however, 

there was no association between the group's haemoglobin 

levels. According to the �ndings, 44% of working women 

had normal blood calcium levels, whereas 56% had 

hypocalcemia. 71% of unemployed women had normal 

blood calcium levels, whereas 29% had hypocalcemia. The 

results showed that hypocalcemia is slightly more common 

in working women than in non-working women (56% vs. 

29%) and p-value=0.6772). Interestingly, the serum calcium 

levels of many working and nonworking women groups 

were normal (44% and 71%, respectively). The incidence of 

hypocalcemia among working and non-working women is 

shown in Table 2.
Table 2:Different Parameters among Working and Non-Working 
Women  

Type of 
Women

Working 
Women

45%

BMI

Normal Borderline Overweight Underweight
p-value

11% 44% 0%

Non-Working 
Women

55% 18% 9% 18%

0.2516

Anemia status

Non-Working 
Women

29%

0.0668

Anemia Normal

Working 
Women

33% 67%

71%

Serum Calcium

Non-Working 
Women

71%

0.6772

Normal Hypocalcemia

Working 
Women

44% 56%

29%

The study displays the distribution of pediatric symptom 

ratings between children of working and nonworking 

women. The results showed that 9% of children of working 

moms had scores above 14, indicating an increased 

likelihood of pediatric issues. However, 91% of the kids 

scored lower than 14, suggesting that pediatric symptoms 

are less common. 75% of children of non-working women 

had test results below 14, while 25% had results exceeding 

14 (p-value=0.151). Fewer children (9%) earned scores 

indicating a higher chance of experiencing pediatric 

symptoms than children of non-working women (25%). A 

somewhat higher proportion of children from working 

moms (99%) had scores below the threshold than children 

of non-working women (75%), suggesting a lower 

frequency of pediatric symptoms. Just 18% of working 

women's children were classed as underweight, while 82% 

of their children had a normal BMI. In contrast, 67% of the 

children of non-working mothers had BMIs within the 

normal range, and 33% of them were underweight (p-

value=0.189) Compared to children of non-working 

mothers, children of working women were more likely to 

have BMIs within the normal range (82% vs. 67%, 

respectively). On the other hand, children of non-working 

mothers were more likely than those of working women to 

be classed as underweight (33% vs. 18%), as shown in Table 

3.
Table 3:Pediatric Symptoms and BMI Type of Working Women 
Children and Non-Working Women Children

Pediatric Symptoms Checklist

Working Women Children 9%

PSC>14 p-value

91%

PSC>14

Non-Working Women Children 14% 75%
0.1514

BMI Type Normal Underweight

Working Women Children 82% 18% 0.189

Non-Working Women Children 67% 33%

The results showed that while 91% of children of non-

working mothers had normal hemoglobin levels and 9% had 

anemia, 85% of children of working women had normal 

hemoglobin levels, and 15% were anemic (p-value=0.0502), 

indicating no signi�cant difference in the hemoglobin 

levels of the groups under study. The distribution of 

hemoglobin levels in children was illustrated in Figure 3.
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Figure 3: Hemoglobin of Children Among Working and Non-

Working Women

Compared to 36% of children of non-working women, the 
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C O N C L U S I O N S

It was concluded that the study found no signi�cant 
differences in the health and socio-demographic variables 
between working and non-working women and their 
children. However, there were some similarities and 
differences in certain aspects.
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D I S C U S S I O N

Analysis revealed that jobless women had more severe 
osteopenia in terms of bone density as compared to 
working women. These �ndings are not from the previous 
study, which reported poorer bone health in working 
women because of their strict lifestyle [16]. However, 
personal characteristics such as hormone levels, genetic 
makeup, and age must also be investigated, as these 
variables can also affect women's bone density. It was 
found that working women were more prone to obesity as 
compared to jobless women. The unemployed women had 
higher weight and obesity rates due to minimum physical 
activity and sedentary lifestyles [17]. The �ndings of the 
present study highlight the necessity of focused measures 
such as access to healthcare services and nutritional 
support to alleviate anemia among working women. The 
study also examined another aspect of the lives of children 
of both working and non-working women. Children of 
working women had a lower percentage of school dropouts 
than children of non-working women. These �ndings are 
consistent with earlier studies that exhibit that maternal 
employment can improve children's educational 
achievements by giving them access to more educational 
resources, �nancial stability, and role modelling [18, 19]. 
However, factors that might signi�cantly affect school 
dropout rates and educational performance, like parental 

engagement and socioeconomic position, must be 
considered. Supportive work environments must be 
developed where diversity is appreciated, and women are 
encouraged by administration and coworkers. Such 
�exible work arrangements may bene�t working women by 
enabling them to manage their work life and personal 
responsibilities e�ciently. Initiatives must also be 
developed to encourage self-care behaviour in women 
employees [20, 21]. Moreover, women should also 
participate in professional development programs to help 
them progress and take on leadership roles. Organizations 
must implement these suggestions to foster a positive and 
encouraging environment in the workplace for women that 
can enhance their job satisfaction, productivity, and well-
being. Unemployed educated women should also consider 
the bene�ts of working from home. Teleworking allows 
people to work whenever they want and from home, which 
is highly suitable for mothers with other chores. On the 
other hand, programs must also be developed for proper 
skills-based training of unemployed women without formal 
education. Women can adopt these recommendations to 
maintain a healthy work-life balance while achieving career 
progression, �nancial freedom, and job satisfaction.
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Systematic Review

The Salivary Glands (SGs) perform pivotal actions required 
for the sustenance of oral health. Dysfunction in these 
glands can lead to signi�cant deterioration in oral 
functioning and the emergence of other health issues [1]. 
The parotid, submandibular, sublingual, and numerous 
minor salivary glands secrete saliva in response to a variety 
of biochemical signals and environmental stimuli [2]. 
Saliva, composed of water, mucus, antimicrobial 
substances, electrolytes, and a variety of enzymes, is 
essential for speaking, eating, swallowing, digestion, and 
maintaining the health of teeth and gingival tissues [3]. 
Irreversible damage to the SG secretion pathway results in 
hyposalivation, exhibited as xerostomia, or dry mouth, in 

1 1 2 3* 4 5Zain-Ud-Din Ahmed , Maheen Rao , Fatima Jawad , Sa� Ullah Khan , Taha Rehman  and Majida Rahim

¹Akhtar Saeed Medical and Dental College, Lahore, Pakistan

²Department of Pathology, Al-Aleem Medical College, Lahore, Pakistan

³Department of Oral Biology, Multan Medical and Dental College, Multan, Pakistan

⁴Department of Oral and Maxillofacial Surgery, Armed Forces Institute of Dentistry, Rawalpindi, Pakistan

⁵Department of Oral and Maxillofacial Surgery, Foundation University School of Health Sciences, Islamabad, Pakistan 

individuals with autoimmune diseases like Sjögren's 
syndrome or those undergoing radiation therapies for head 
and neck tumors [4]. Globally, at least 3.1 million adults 
suffer from Sjögren's syndrome, predominantly affecting 
middle-aged and older women [5]. Additionally, radiation 
therapy for head and neck cancer impacts about 1 million 
new patients annually [6, 7].  Current treatments for 
hyposalivation are palliative and provide only temporary 
relief from xerostomia [8]. Therefore, re-engineering SGs 
could offer long-term, practical methods to restore normal 
salivation [9]. In 1999, Bruce Baum and colleagues 
identi�ed three key strategies for re-engineering salivary 
epithelial cell functions: generating arti�cial SGs, mending 

Salivary glands are essential for oral health, but their function can be compromised by cancer, 

autoimmune disorders, infections, and physical traumas, severely impacting quality of life. 

There is currently no cure for salivary gland dysfunction, and treatment is symptomatic. 

Objective: To explore the cellular and molecular mechanisms involved in the development, 

maturation, and regeneration of salivary glands, with a focus on tissue engineering and 

regenerative medicine. Methods: A comprehensive review was conducted using PRISMA and 

information was fetched through PUBMED, EMBASE, Medline, and Google Scholar databases. 

Results: The FGF pathway, part of the growth factor family, plays a signi�cant role in salivary 

gland homeostasis, while the Wnt pathway is crucial for gland maturation. Various receptors 

and signaling molecules are involved in the gland's functioning. Recent advancements in 

regenerative medicine have demonstrated that activating endogenous stem cells can lead to 

positive outcomes in restoring injured salivary glands. Technological advancements in 3D tissue 

culturing using patient cells have enabled the creation of functional arti�cial salivary gland 

organs. However, no cell line completely mimics natural salivary gland cells, and their inherent 

tumorigenic potential delays their therapeutic application. Conclusions: Understanding these 

mechanisms is vital for developing effective therapies. While recent advancements show 

promise, further research is necessary to create safe, accurate cell lines for therapeutic use. 

This knowledge is crucial for establishing therapeutic avenues that could potentially lead to 

direct regeneration, reconstruction, and replacement of functioning salivary glands.
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hypofunctional SGs, and redesigning secretory functions 
[10]. Since then, numerous tissue engineering techniques 
have been explored to restore salivation, with some 
progressing to clinical studies [11, 12]. Stem cell therapy, in 
combination with speci�c cell culture techniques such as 
scaffold materials, hanging drop and rotating culture 
vessels, and spontaneous cell aggregation has shown 
promise in clinical trials for developing functional 
secretory epithelial organs [13-15]. Gene therapies also 
offer novel treatment opportunities for radiation-induced 
xerostomia [16-18]. Despite these advancements, 
maintaining the effective secretory capacity of SG cells 
remains challenging. Researchers have explored the 
combination of various cell types and biomaterials to 
create the ideal implant material for SG tissue engineering 
[19, 20]. 
The objectives were to summarize the current body of 
knowledge regarding stem cell anatomy, structure, and 
function related to SGs. The review aims to summarize 
current knowledge on stem cell anatomy, structure, and 
function in relation to salivary glands (SGs), investigate 
stem cell pathologies and dysfunctions within SGs, and 
identify key components of tissue engineering strategies 
for SG regeneration.
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M E T H O D S

The systematic review adhered to PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines and explored cellular and molecular 
mechanisms in salivary gland development, maturation, 
and regeneration, with a focus on tissue engineering and 
regenerative medicine. Databases such as PUBMED, 
EMBASE, Medline, and Google Scholar were searched using 
terms like “Salivary gland,” “Salivary gland maturation,” and 
“Salivary gland regeneration.” Inclusion criteria covered 
studies from 1995 to 2022 in English, while excluding 
studies on non-human salivar y glands, pre-1995 
publications, and non-English studies. The review process 
involved identi�cation, screening, eligibility, and inclusion 
phases to address the research inquiry on molecular 
mechanisms relevant to salivary gland tissue engineering 
and regenerative medicine.

Eligibility

Included

         

Articles from
Pubmed, EMBASE, MedLine

and Google Scholar
(n=212)

 

Papers screened
(n=68)

Papers excluded;
(n=44)

Only abstract present

Eligible papers
(n=24)

So Total Excluded:
Reason 1 (n=100)
Reason 2 (n=44)
Reason 3 (n=44)

Etc.

Identification

 
Screening

Studies included in this 
Systematic Review

(n =24)
 

 

Articles withdrawn before 
screening;

Duplicates removed
(n=100)

Removed for other reasons;
(insufficient data for analysis, 
non-peer reviewed sources) 

(n = 44)

Figure 1:  PRISMA �ow-chart for studies selection

R E S U L T S

The information collected after reviewing the articles 
stated that SG function relies on a complex network of 
molecular pathways that regulate cellular homeostasis, 
growth, and response to injury. These key pathways, 
including Fibroblast Growth Factor (FGF), Wnt, Hedgehog 
(Hh), and Notch signaling, coordinate gland maturation, 
repair, and functional regeneration. This regulatory 
framework also includes speci�c growth factors and 
signaling molecules that guide cellular differentiation, 
maintain glandular structure, and support tissue 
engineering strategies for potential regenerative 
therapies. Salivary gland function is regulated by a complex 
network of molecular pathways. The Fibroblast Growth 
Factor (FGF) pathway is essential for maintaining gland 
homeostasis, with FGF-receptor 2 in intercalated and 
excretory duct cells and FGF-7 in salisphere-forming cells, 
indicating its trophic role. Another study reported that in 
Vivo Fibroblast Growth factor receptor-1 (FGFR1) and 
Fibroblast Growth factor receptor 2b and (FGFR2b) 
signaling are indispensable for SMG development. The Wnt 
pathway is essential in the maturation of salivary glands, 
playing roles during mesenchymal activation and the 
differentiation of the ductal epithelium and lumen 
development [21-23]. Mature salivary gland ductal 
epithelium maintains Wnt signaling expression, supporting 
regeneration after damage. This study explores the role of 
Wn t  s i g n a l i n g  i n  re g u l a t i n g  s a l i va r y  g l a n d  ( S G ) 
development, focusing on the balance between pro-acinar 
differentiation and duct formation. Wnt signaling is shown 
to maintain end bud cells in an undifferentiated state during 
early development by suppressing Proto-Oncogene 
Receptor Tyrosine Kinase (KIT) expression through the up 
regulation of Myb transcription factor, which inhibits the 
Phosphatidylinositol 3-Kinase - KT (PI3K-AKT) pathway 
[24]. This suggests that Wnt Signaling regulates SGs repair 
after wound injury. Hedgehog (Hh) signaling is triggered by 
branching morphogenesis and is inhibited when the ligand 
is blocked in vivo and in vitro [25]. Glioma-associated 
oncogene homolog 1 (Gli1), a Hh-target gene, promotes 
epithelial proliferation during functional regeneration, with 
overexpression linked to the reactivation of multiple 
salivary gland progenitors [26]. Hh signaling is vital for 
salivary gland tissue regeneration as it supports the 
preservation of functional salivary stem/progenitor cells 
and sustains parasympathetic innervation, both of which 
are critical for restoring gland function following damage, 
such as that caused by irradiation [27]. Gli1mediated 
Hedgehog signaling aids salivary gland regeneration by 
restoring function and macrophage interactions post-
injury, with minimal involvement in �brosis. Hh pathway 
activation, similar to SMG regeneration post-duct ligation, 
was con�rmed in salisphere cultures. Hedgehog plays a 
critical role in regulating epithelial branching and salivary 
gland morphogenesis by positively interacting with Fgf8. 
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The Notch signaling pathway, involving target gene Hes1 
and receptors NOTCH1 and NOTCH4, along with ligands 
JAGGED1, JAGGED2, and DELTA1, regulates growth and 
differentiation in adult murine salivary glands [28-30]. 
Notch signaling is active during regeneration after duct 
damage, crucial for maintaining SG tissue homeostasis 
[31]. Notch signaling directs salivary gland morphogenesis 
by promoting luminal cell differentiation from Krt8+ 
bipotent progenitors and restricting basal/myoepithelial 
fates. Its inhibition disrupts branching and epithelial 
organization, highlighting its essential role in lineage 
speci�cation [32, 33]. Innervation is crucial for salivary 
gland (SG)  function,  with Gl ial  cel l  l ine-Derived 
Neurotrophic Factor (GDNF) driving parasympathetic nerve 
formation and its genetic deletion reducing innervated 
acini. Nerve Growth factor (NGF), essential for sympathetic 
innervation, is concentrated in the murine submandibular 
gland, where it regulates cell survival, axonal development, 
angiogenesis, tissue remodeling, and wound healing 
through its high and low-a�nity receptors [33]. In another 
study, Neural Cell Adhesion Molecule (NCAM) In the group 
with intact innervation, NCAM expression was signi�cantly 
increased during the early stages of regeneration, 
suggesting importance of intact parasympathetic 
innervation in promoting ductal cell proliferation and 
overall regeneration of the submandibular gland [34]. The 
polarity of apical and basal cell regions is regulated by Int-3 
and Int-1, while cell-extracellular matrix contact and 
branching morphogenesis depend on integrin receptor Int-
6 and its interaction with Laminin-1. Int-6, Int-1, and Int-4 
are found in multipotent cells in adult tissues. Autoimmune 
Sjögren's syndrome is characterized by low levels of 
Laminin-1 [35-37]. The α3β1 integrin is essential for the 
differentiation of salivary gland cells, with its absence 
leading to altered expression of important extracellular 
matrix (ECM) components and adhesion molecules, 
including laminin and E-cadherin [38]. Another study 
highlights the critical roles of β1 and β4 integrins in salivary 
gland development, particularly in cytodifferentiation and 
tissue organization, while β3 integrin is associated with 
vascular development and adult glands. Integrins are 
essential for gland morphogenesis and function [39]. In 
vivo outcomes on the role of Sonic Hedgehog (Shh) in 
salivary gland (SMG) development suggest that Shh is a 
critical downstream mediator of Ectodysplasin (Eda) 
signaling [40]. Shh Expression Correlates with Eda Levels 
Shh transcript levels in developing SMGs were found to 
correlate with Eda statuswhich in turn drives SMG 
branching morphogenesis [41]. Shh expression in Eda-null 
(Eda−/−) glands was lower than in wild-type and K14-Eda 
transgenic glands, suggesting other regulatory factors. 
Treatment with recombinant Shh increased branching in 
Eda−/− glands, had a weaker effect in control glands, and no 
effect in K14-Eda glands, indicating Eda modulates Shh's 
impact on branching. Both Shh and Eda proteins partially 
rescued the Eda−/− phenotype by increasing end bud 
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numbers. Cyclopamine inhibition of hedgehog signaling 
reduced branching in control and K14-Eda glands but not in 
Eda−/− glands, highlighting dependence on Eda signaling. 
Shh was mainly localized in the epithelium of developing 
SMGs, with higher expression in K14-Eda glands and 
reduced in Eda−/− glands [42]. This suggests that, Eda is a 
key  r e g u l a to r  o f  S h h  w h i c h  i n d u c e s  b r a n c h i n g 
morphogenesis of SGs. The differential effects of 
recombinant Shh and Cyclopaminealso suggest that Eda 
act as modulator on how Shh in�uences branching 
morphogenesis. SGdysfunction can lead to hyposalivation 
(xerostomia) or hypersalivation (sialorrhea). Xerostomia 
affects at least 10% of adults, with higher prevalence in 
women and the elderly [43]. Sialorrhea may result from 
primar y SG modi�cations,  drug side effects,  or 
neurological diseases [44]. Saliva is crucial for food 
processing, tooth protection, and microbial defense [45]. 
Mucosal alterations and infections predispose individuals 
to chronic SG hypofunction [46]. Drug side effects are 
common causes of SG hypofunction, especially in older 
adults [46, 47]. SG in�ammation (sialadenitis) is often 
linked to hyposalivation and duct blockage [48]. Sjögren's 
syndrome, affecting 0.1-4.8% of the population, is a chronic 
autoimmune condition with a 9:1 female to male ratio [49, 
50]. Symptoms include dry mouth and dry eyes [51]. 
Radiation therapy for head and neck cancer affects a large 
number globally, leading to irreversible SG damage [52].  
Remaining SG regeneration capacity after radiation may 
offer new therapeutic avenues [53]. Current xerostomia 
treatments, including stimulant drugs, secretagogues, 
salivary replacements, or arti�cial saliva, provide only 
temporary relief [54]. Gene therapy, stem cell therapy and 
SG bioengineered models are considered promising for 
restoring SG function. Tissue engineering for SG 
regeneration involves combining cells, bioactive 
substances, and biomaterials [55-59]. Cells are essential 
for SG regeneration, with single cells or those preserving 
3D spatial arrangement used for implantation [60, 61]. Flow 
cytometry or selective enhancement during in vitro growth 
divides single cells into subpopulations of parenchymal 
and stromal cells [62]. The challenge lies in combining SG 
stem/progenitor cells with biocompatible, biodegradable 
scaffolds, ensuring cell survival and function for 
therapeutic relevance [63]. Stem cells are a type of 
immature cell which possesses an astonishing capacity to 
regenerate and repair any tissue or organ in the body owing 
to their unique ability to proliferate, differentiate, and 
renew themselves [64]. Stem cell therapy is a type of tissue 
engineering that helps to develop biological substitutes 
that can restore, maintain, or improve the function of 
damaged tissues or organs [65]. It is reported that tissue 
aging and structural changes are primary reasons for SG 
dysfunction. Genetic tracing in animal models identi�ed 
progenitor cells in mature SGs. Acini produce new acinar 
cells post-damage, not ductal cells, indicating an innate 
fate-commitment program [66, 67]. Sex-determining 
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Region Y box gene (SOX2)-labeled acinar cells can develop 
into Mucin 19 (MUC19)expressing acinar cells after radiation 
[15]. SOX2 expression in adult major SGs suggests its use 
for regeneration [68]. In vitro stem cell expansion systems, 
like submandibular gland-derived stem cell culture, 
enhance the pool of functionally committed cells [69]. 
Radiation exposure impacts stem cells, which can be 
effectively transplanted in vivo. This study investigated the 
role of androgens in salivary gland remodeling, focusing on 
their effects on laminin α1 chain and integrin (INT) α1 and α2 
subunit expression in human salivary gland cells and labial 
salivary gland (LSG) tissues from healthy individuals and 
patients with Sjögren's Syndrome (SS). Androgens such as 
DHEA and testosterone increased INT α1 and α2 subunit 
mRNA and protein levels in intercalated duct and acinar 
cells from healthy individuals, while laminin α1-chain 
expression remained unaffected. However, this androgen-
driven upregulation was absent in SS LSG, suggesting 
defective androgen regulation in SS contributes to 
impaired outside-in signaling, acinar cell atrophy, and 
ductal cell hyperplasia, hallmark features of the disease 
[70]. This suggested thatSOX2-positive cells are a 
promising target for regenerating damaged salivary 
glands, especially after injury caused by radiation. Kit-
expressing cells are located in peripheral epithelial end-
bud cells of the Submandibular Gland Keratin 14 (Krt14) 
expressing progenitors are in�uenced by Kit signaling and 
FGFr2b, with Krt5+ epithelial progenitors preserving the 
neuronal niche [71]. Krt5 progenitors in mature glands are 
mainly restricted to the SMG duct. KIT and KRT14 mark a 
shared progenitor population in the SG that plays a critical 
role in ductal system maturation and granulated duct (GD) 
formation during development. The dynamic expression of 
KRT14 and its later restriction to junctional regions imply a 
maintained progenitor-like state in these cells, potentially 
supporting long-term SG homeostasis and regeneration 
[72]. Mesenchymal progenitor cells in healthy adult SGs 
multiply locally in response to wounds, regenerating both 
acini and ducts [73]. ASCL3-expressing ductal cells 
produce both ductal and acinar cells Krt5-progenitors 
persist in smaller glands after Ascl3+-population 
elimination [74, 75]. These �ndings indicated that multiple 
progenitor populations in SGs capable of compensating for 
each other's losses. Bi-dimensional tissue cultures lack 
cell-to-cell and cell-to-extracellular matrix interactions 
suggesting that the microenvironment's impact on cell 
renewal, proliferation, and differentiation is crucial. 
Modeling diseases requires considering the altered 
microenvironment to understand disease complexity. 
Advancements in 3D tissue culturing have enabled the 
creation of functional arti�cial salivary glands using 
bioengineered templates with cell-seeded scaffolds, 
replicating structural complexity for research. While 
primary cells have limited growth and lifespan, techniques 
using cell lines offer promise, though no cell line fully 
replicates natural SG cells, hindering therapeutic progress 

[43, 73, 75].
Table 1: Summary of Salivary Gland Molecular Pathways and their 
role in possible Regenerative Strategies

Molecular 
Pathway

FGF Pathway

Function/Role

Maintains Salivary
 Gland 

homeostasis; 
Fibroblast Growth
 Factor-receptor 2

 in duct cells, 
Fibroblast Growth 

factor 7 in 
saliosphere-forming

 cells. These
 �ndings suggest 

that Fibroblast 
growth factor and 

�broblast receptors
 regular branching 

morphogenesis

Summary of Study Findings

In vivo, FGF-2 exhibited 
strong immunostaining

 in intercalated ducts and 
blood vessels
 initially, while 

FGF-7 appeared on Day 0,
 peaked on Days 3 and 7, 

and vanished by Day 14 [21]. 
In vivo studies show FGFR1 

and FGFR2b signaling
 are essential for SMG

 development, with
 knockout models
 highlighting their

 roles in morphogenesis
 and differentiation. In vitro

 �ndings reveal FGFR1
 regulates branching

 morphogenesis through 
downstream FGFs 

and BMPs [22].

Wnt Pathway

Essential for 
mesenchymal

 activation, ductal
 epithelium

 differentiation, 
and lumen 

development

In vivo studies with β-Catenin
-Activated Transgene 

galactosidase 
mice showed Wnt/β-catenin

 signaling activity in basal 
intercalated duct 
cells at postnatal 

day 1 and increased during
 SMG regeneration [23].
Wnt signaling regulates 

salivary gland development
 by maintaining end bud cells
 in an undifferentiated state,

 suppressing Proto-Oncogene
 Receptor Tyrosine Kinase 
(KIT) via Myb upregulation,

 and inhibiting the
Phosphatidylinositol 

3-Kinase-AKT (PI3K-AKT)
 pathway to delay proacinar 

differentiation [24].

Hedgehog (Hh) 
Signaling

Triggered by 
branching 

morphogenesis; Gli1 
promotes epithelial 

proliferation,
 linked to progenitor 

reactivation

Hedgehog (Hh) signaling is 
triggered by branching
 morphogenesis and is

 inhibited when the 
ligand is blocked in vivo and in 

vitro [26].Hedgehog
 signaling supports 

salivary gland regeneration 
by preserving stem/progenitor

 cells and parasympathetic
 innervation essential for 
functional recovery [27].
These studies examined 

Hedgehog signaling in SMG 
regeneration using Krt5

-rtTA/tetO-Shh mice, showing
 signi�cant upregulation of Hh

 target genes in male mice
 after doxycyclineinduction,

while female mice exhibited a
 weaker response; 

techniquesincluded qPCR, 
X-gal staining, H&E staining, 

immuno�uorescence,Western
 blot, spheroid culture, PCR

Array for Wnt components, and 
RT-qPCR [28].
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Hedgehog plays a critical
 role in regulating epithelial 

branching and salivary gland 
morphogenesis by positively

 interacting with Fgf8. In
Tabby mice, Shh 

downregulation due to EdaTa 
mutation disrupts branching, 

partially compensated by 
upregulation of Egf/Tgfα/Egfr 

pathways [29].

The study examined Notch 
signalingin salivary gland

 development, showing that
 Human Salivary Gland cells 
expressedNotch receptors

 and ligands, with 
differentiation markers

 upregulated on Matrigel and
 requiring γ-secretase

 for activation. In vivo studies
 demonstrated intenseNotch 

signaling in ductal and 
regenerating acinar cells, 

highlighting its 
essential role in glandular

 cell differentiation
 and injury recovery [30].

Regulates growth and 
differentiation;
 active during 
regeneration 

post-duct damage

Notch Signaling

In the murine submandibular 
gland,essential for

sympathetic innervation,
 it regulates cell survival,

 axonal growth, angiogenesis,
 remodeling, and healing
 via high- and low-a�nity

 receptors [33].In this study, 
Neural Cell Adhesion Molecule

 (NCAM) In the group with
 intactinnervation,NCAM 

expression was signi�cantly
 increased during the early 

stages of regeneration, 
suggesting importance 

of intact parasympathetic 
innervation in promoting 
ductal cell proliferation

 and overall regeneration of the
 submandibular gland [34].
The study showed reduced

 trkAand p75NTR protein
 levels and sympathetic 

axon density in NGF+/− mice,
 impacting glandular

 innervation. Despite no 
signi�cant change

 in NGF levels in sub 
mandibular salivary

 glands, pineal glands
 exhibited higher

 NGFvariability, indicating 
effects on sympathetic

 neuron survival [35].
Glial cell line-derived 
neurotrophic factor 

(GDNF) promotes
 the survival and

 proliferation of salivary gland
 stem cells, especially
 following irradiation,

 through activation of the 
GDNF-RET

 signaling pathway [36].

GDNF for 
parasympathetic
 innervation, NGF 
for sympathetic

 innervation; NGF
 controls cell survival

 and angiogenesis

GDNF and NGF 
Signaling

3β1 integrin de�ciency in 
embryonic SMGs causes

 basement membrane defects, 
acinar disorganization, and

 mucin increase, while Lama5 
de�ciency disrupts epithelial 

organization and delays 
development by E17.5 [37]. 

Another study reports 
that α3β1 integrin is crucial 

for salivary gland cell
 differentiation, with its 

absence disrupting
 ECM components like laminin 
and adhesion molecules such
 as E-cadherin [38].Another 

study shows β1 and β4 
integrins drive salivary gland

development, while β3 
supports vascular

 development, underscoring
 their role in morphogenesis 

[39].

Int-3, Int-1 for 
polarity; Int-6 and 

Laminin1 for
 ECM contact

 and branching 
morphogenesis

Integrins and 
Laminin1

A study suggested that Shh
 is critical downstream 

mediator of Ectodysplasin
 (Eda) signaling [40].In another 
study it was reported that Eda
 signaling isa key regulator of 
Shh,which in turn drives SMG 

branching morphogenesis [41].
Another study found that Shh 

transcript levels were reduced 
but not absent in Eda−/−

 glands, suggesting
 involvement of additional 

regulatory factors. 
Recombinant Shh increased

 branching in Eda−/− gland
showing Eda-dependent Shh

 signaling in salivary gland 
development [42].Kit

 signaling cells in�uence
 keratin 14gene which 

after injury helps in
 regenerating both acini 

and ducts [53].

Regulates Shh 
expression, promotes 

branching 
morphogenesis and 

inhibition of Hh
 signaling

Shh expression 
and its 

correlation with 
Eda levels 

The �ndings of these studies
 suggested SOX2

 nerve-dependent mechanism
 are playing important role for 

regenerating damaged 
salivary glands, especially

 after injury caused by 
radiation [68].In vitro study

 �ndings suggested that 
submandibular gland's stems

 cells that provide potential for 
regeneration [69].Androgens
 increased integrin α1 and α2

 subunits in salivary gland cells
 and healthy tissues but not in

 Sjögren's syndrome SS glands, 
where defective regulation 

contributes to acinar atrophy
 and ductal hyperplasia [70].

In another study found that KIT
 and KRT14 shared progenitor

 population in the salivary
 glandthat plays a critical 

role in ductal system 
maturation during 

development. Suggesting
 that it supports Salivary 
gland homeostasis and

 regeneration.Potentially
 playing an important role in 

regeneration post
 radiation [72].

Characterized by low
 Laminin-1, androgens

 (integrin α1 and α2) 
autoimmune 

epithelitis, and 
radiation-induced 

Salivary gland
 damage

Sjögren's
 Syndrome

 and Radiation
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C O N C L U S I O N S

This systematic review highlighted the potential of stem 

cell and gene therapies in salivary gland (SG) tissue 

engineering, emphasizing the need for targeted 

approaches to restore SG function. It outlines molecular 

m e c h a n i s m s  u n d e r l y i n g  S G  d e v e l o p m e n t  a n d 

regeneration. Continued research promises effective, 

long-term solutions for SG-related conditions, enhancing 

oral health and quality of life. 
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The study of salivary gland tissue engineering is advancing 

rapidly due to its impact on oral health and quality of life. 

This review explores molecular mechanisms, pathologies, 

and regenerative strategies for restoring salivary gland 

function, highlighting current challenges and future 

directions in the �eld [26, 27]. Understanding the 

m o l e c u l a r  p a t h w a ys  i n vo l ve d  i n  s a l i v a r y  g l a n d 

development, maturation, and regeneration is essential for 

effective therapeutic interventions. The review highlights 

key pathways such as FGF, Wnt, Hedgehog (Hh), and Notch 

signaling are crucial for salivary gland homeostasis, repair, 

and regeneration [77-79]. The interplay of these pathways 

is crucial for cellular differentiation, proliferation, and 

function, essential  for maintaining SG integrity. 

Dysregulation can lead to SG disorders, highlighting the 

need for targeted molecular therapies to restore normal 

function [80]. The high prevalence of SG dysfunction, 

especially xerostomia, highlights the need for effective 

treatments. Conditions like Sjögren's syndrome and 

radiation-induced damage lead to chronic dry mouth, with 

current treatments being mainly palliative. This review 

emphasizes the importance of developing regenerative 

therapies to address the underlying causes of SG 

dysfunction [81]. Tissue engineering for SG regeneration 

combines cells, bioactive substances, and biomaterials to 

create functional substitutes. The review highlights the 

promise of stem cell therapies, especially SG-derived 

stem/progenitor cells, and advances in scaffold materials 

and 3D culturing techniques for developing functional SG 

models [82, 83]. Gene therapy represents another 

innovative approach, particularly for addressing radiation-

induced SG damage [84]. Gene therapies targeting speci�c 

molecular pathways could restore normal salivation by 

enhancing the regenerative capacity of salivary gland cells. 

Additionally, biomimetic models and 3D tissue cultures are 

valuable for studying salivary gland function and disease, 

offering insights into how the microenvironment 

in�uences cellular behavior and regeneration [85, 86]. 

These models can also facilitate the development of 

personalized medicine approaches; tailoring treatments 

to individual patients' needs. Despite progress, challenges 

in SG tissue engineering include cellular differentiation, 

scaffold design, and tissue integration. Future research 

must re�ne technologies, explore novel biomaterials, and 

optimize stem cell and gene therapy protocols, ensuring 

safety and e�cacy through rigorous testing.
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Diagnosis and treatment planning in oral pathology is dependent on the differentiation of 

malignant from benign oral lesions. Clinical, radiographic and histopathological methods 

combined provide comprehensive diagnosis and patient care property. Objectives: To describe 

how the combined use of clinical assessments, imaging modalities and histopathological 

techniques can be used together to improve the differentiation of oral lesions between 

malignant and benign pathologies. Methods: In this paper, a systematic review was conducted 

using PRISMA guidelines. Studies published between January 2013 and April 2024 were 

searched from databases including PubMed, Google Scholar and Semantic Scholar. After the 

screening, 51 met the inclusion criteria from a total of 112 articles initially screened. Sixteen 

studies were ultimately analysed that examined oral pathology diagnostic advancements 

utilizing a combination of clinical, radiographic, and histo-chemo-pathological approaches. 

Results: Combining clinical examinations with imaging techniques such as cone beam 

computed tomography, and histopathological evaluations increases the accuracy of oral lesion 

diagnosis. The integrated approaches reveal malignancies earlier and reduce misdiagnoses. 

Histopathological analysis was shown to be the gold standard, but even this can be improved 

with additional clinical and radiographic data. Conclusions: It was concluded that accurate 

diagnosis and differentiation of benign vs. malign oral lesions requires the integration of clinical, 

radiographic, and histopathological methods. Such a multi-modal approach will support early 

detection and consequent tailored treatment strategies that maximise the patient outcome.

Keywords: 

Oral Pathology, Malignant Lesions, Histopathology, 

Cone-Beam Computed Tomography

*Corresponding Author: 

Muhammad Arsalan Shah

Department of Pathology, Allied Health Sciences 

Academy, Lahore, Pakistan 

muhammadarsalanshahpath01@gmail.com

I N T R O D U C T I O N

A R T I C L E I N F O A B S T R A C T

Diagnostic Modalities in Oral Pathology: Integrating Advance Diagnostic Techniques 
to Differentiate Malignant and Benign Lesions

thReceived Date: 10  November, 2024
thAcceptance Date: 27  December, 2024

stPublished Date: 31  December, 2024

Iqbal K et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2535

Integrating Advanced Diagnostic Techniques to Malignant and Benign Lesions

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
331

https://thejas.com.pk/index.php/pjhs

Volume 5, Issue 12  (December 2024)
ISSN (P): 2790-9352, (E): 2790-9344

 PAKISTAN JOURNAL OF HEALTH SCIENCES 
(LAHORE)

How to Cite:

Iqbal, K., Fatima, K., Minhas, M., Siddiqui, A. U., Khizer, 

B., Anique, M., & Shah, M. A. (2024). Diagnostic 

Modalities in Oral Pathology: Integrating Advance 

Diagnostic Techniques to Differentiate Malignant 

and Benign Lesions:  Integrating Advanced 

Diagnostic Techniques to Malignant and Benign 

Lesions. Pakistan Journal of Health Sciences, 5(12), 

331-338. https://doi.org/10.54393/pjhs.v5i12.2535 

Oral lesions are di�cult to diagnose properly due to their 
various presentations and similarities in morphological 
states when each state is distinct in terms of severity.  Oral 
cancers are a major global health priority with a high 
incidence throughout certain regions, i.e., South Asia. 
Prevalence is further in�uenced by tobacco, areca nut and 
alcohol usage as risk factors, which are common in India, 
Pakistan and Sri Lanka [1, 2]. The burden of oral cancer 

makes it evident that diagnostic tools are required to 
differentiate between benign and malignant lesions at 
early stages with accuracy. Timely differentiation between 
benign and malignant lesions is critical for optimized and 
result oriented treatment [3]. This review will talk about 
diagnostic techniques which can make accurate early 
diagnostic and differentiation dreams come true. Moving 
forward, the current diagnostic practices are vastly based 



histopathological analysis, but there is a clear need to 
develop comprehensive frameworks that bring together 
such modalities. In particular, many current studies are 
con�ned to isolated populations in high-prevalence areas, 
and little research has been done on the adaptability and 
e�cacy of these integrated strategies across a variety of 
demographic and geographic settings. To overcome these 
limitations research has also been conducted in recent 
decades in which the technique has been developed to 
employ the power of the clinical method, radiographic 
technique and histopathological method together to 
provide high diagnostic accuracy. When teamed with 
arti�cial intelligence algorithms, such as arti�cial neural 
networks (ANN) and support vector machines, OCT has 
been shown to have an over 90 percent sensitivity for 
identifying early-stage malignancies. In settings where 
biopsy is di�cult or limited, the ability to con�rm the 
immune phenotype without requiring a biopsy is especially 
valuable [10, 11]. But still, there is a need to integrate these 
studies to get a better picture of the current situation of 
interventions for oral lesions.

This study aims to bridge current gaps in the literature by 

evaluating the combined e�cacy of these techniques in 

multiple populations (for generalizability) and diagnostic 

challenges. This study synthesizes and reviews �ndings for 

multimodal diagnostic approaches and makes a case in 

favor of an integrative framework that combines advancing 

clinical assessment, advanced imaging methodologies and 

re�ned histopathologic techniques. Importantly, such an 

integrated diagnostic strategy not only improves accuracy 

but also has the potential to adapt to resource-rich as well 

as resource-limited healthcare settings.

A systematic review was conducted as per the PRISMA 
guidelines between February 2024 to May 2024 to see the 
advancements made in differential diagnostic approaches 
of different oral lesions with benign and malignant 
predispositions. The transparency and rigour of the review 
process included two independent reviewers scouring 
databases central to oral pathology and diagnostic 
innovation, namely, PubMed, Google Scholar, and Semantic 
Scholar. In selecting these databases, the study looked for 
databases that had full coverage of published clinical, 
radiographic and histopathological research that could be 
pertinent to oral lesions. 70% of articles were taken from 
PubMed, 20% from Google Scholar and 10% from Semantic 
Scholar. The studies in the literature search were 
restricted to those between January 2013 to April 2024, 
using keywords such as “diagnostic techniques in oral 
lesions,” “clinical differentiation of oral malignancies,” 
“histopathology and oral lesions” and “radiographic imaging 
in oral diagnosis.” Initially, 112 studies were identi�ed. 
Reviewers screened the studies independently and 
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on clinical examination with histopathological analysis. 
Histopathology is regarded as the gold standard in 
pathological  con�rmation because it  identi�es 
abnormalities at a cellular level. It requires specialized 
laborator y  resources and exper tise for  correct 
identi�cation of tumor via this technique [4]. Similarly, 
cone beam computed tomography (CBCT) has been shown 
to emerge as a signi�cant imaging technique. CBCT 
provides three-dimensional high-resolution imaging of the 
whole maxillofacial region with small percentage 
distortion, allowing detailed visualization of size, shape, 
and involvement of bone in lesions. It is another particularly 
useful modality for assessing bone-invasive lesions, which 
are a frequent sign of advanced malignancy [5]. 
Differentiating lesion types is also highly promising with 
another related imaging modality, multiphasic computed 
tomography (MCT) [6]. Optical coherence tomography 
(OCT) is noninvasive and its strength lies in providing high-
resolution images of epithelial and sub-epithelial 
structures for the detection of malignant changes in oral 
tissues. Speci�c stains, like periodic Acid-Schiff (PAS) and 
Alcian blue, have been shown to enhance diagnostic clarity 
for speci�c lesion types as the tissue characteristics 
associated with more aggressive lesions stand out more 
clearly. These stains are also used by pathologists to 
assess hyalinization in oral sub-mucous �brosis and 
�brosis severity in salivary gland tumors, correlating those 
features with disease severity and recurrence risk [7]. 
Immunohistochemically markers such as Cluster of 
Differentiation 34 (CD34), and alpha-smooth muscle actin 
(α-SMA) are regularly used to determine tumor behaviour in 
oral squamous cell carcinoma (OSCC) and can give vital 
information regarding aggressiveness and guide more 
precise treatment planning [8].  Even if  present 
interventions help in diagnosis there is a continuous need 
for improvement in accuracy.  Often the cl inical 
examination is insu�cient since benign and malignant 
lesions can share similar morphological patterns, 
potentially resulting in misdiagnoses [4]. Biopsies required 
for histopathological analysis are uncomfortable, and 
invasive and may not be feasible for everyone despite it 
being considered as a standardized treatment. [9]. Cone-
beam computer tomography (CBCT) and optical coherence 
tomography (OCT) show accurate diagnostic results but 
their standalone application is not enough with advancing 
day and age. CBCT focuses on bony involvement while OCT 
lags in diagnostic accuracy when used alone. High-cost 
imaging and staining techniques make them limited to be 
used by resourceful healthcare systems only [10]. Overall 
any technique when used in isolation is insu�cient and 
thus requires to be used in combination to enhance 
a c c u r a c y.  M o r e ove r,  s t u d i e s  d e m o n s t r a te  h ow 
incorporating advanced imaging enables the integration of 

Iqbal K et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2535

Integrating Advanced Diagnostic Techniques to Malignant and Benign Lesions



R E S U L T S

This systematic review by following PRISMA guidelines is 
based on 16 studies of the combined effectiveness of 
clinical, radiographic and histopathological techniques in 
differentiating benign from malignant oral lesions. The 
study was reviewed from various databases, with 65% 
percent of the studies taken from PubMed and 35% percent 
from Google Scholar and Semantic Scholar. The selected 
studies considered the diagnostic precision along with 
accuracy in early detection, as well as the application of 
speci�c modalities in oral pathology. To capture a 
c o m p r e h e n s i v e  u n d e r s t a n d i n g  o f  d i a g n o s t i c 
advancements, the study designs included a mix of 
methodologies: Nine retrospective analyses, four 
prospective studies, and three observational studies on 
the synergistic effect of these diagnostic modalities. The 
role of advanced imaging techniques such as cone-beam 
computed tomography (CBCT) and multiphasic CT with 
m a c h i n e  l e a r n i n g  fo r  i m p r o v i n g  c l i n i c a l  a n d 
histopathological evaluations was emphasized in all the 
studies. It was found that combining multiple diagnostic 
techniques improves accuracy, sensitivity and speci�city 
to a great degree. For example, such studies that combine 
cone beam computed tomography (CBCT) with clinical 
examination showed accuracy increases as high as 25%. 

selected studies to minimize bias and ensure relevance. 
Inclusion criteria demanded studies must contain articles 
which were based on multimodal approaches to diagnose 
oral lesions, must be within the last �ve years if included in 
a table and must contain complete data i.e. sample size, 
population, relatable intervention etc. Older studies, 
studies with incomplete data, studies with just abstract 
and title and studies with irrelevant data were excluded. 
After eliminating 10 duplicates, 102 studies were subject to 
preliminary screening. After screening 51 studies by title 
and abstract, these studies were excluded according to 
their evaluation as not relevant to oral lesion diagnosis, lack 
of comprehensiveness of methodology, or not �tting in the 
included criteria. Of the remaining 51 studies, all of which 
were focused on integrated diagnostic techniques, just 16 
were selected based on the completion of data. To achieve 
quality �ltering in this systematic review several statistical 
methods were used to test study quality and to keep the 
results trustworthy. Prede�ned quality assessment tools 
s u c h  a s  t h e  N ewc a s t l e - O t t awa  S c a l e  ( N O S )  fo r 
observational studies, which grades studies according to 
selection, comparability and the assessment of the 
outcome, were used to evaluate each study. Cochrane Risk 
of Bias Tool was used for examining domains such as 
random sequence generation, allocation concealment, 
blinding, and selective outcome reporting in the cases of 
randomized controlled trials (RCTs). Furthermore, funnel 
plots and Egger's test were used to test for publication bias 
and asymmetries to test for study reporting bias. 
Heterogeneity was quanti�ed across studies using the I² 
statistic as values greater than 50% indicate substantial 
heterogeneity and addressed this with random effects 
models. To strengthen the reliability of our conclusions 
regarding the diagnostic e�cacy of integrated approaches 
for oral lesions, only high-quality (with low bias) studies 
were used to generate these methods ensuring that the 
contribution to the �nal analysis only came from high-
quality studies with minimal bias. From each study, data 
were extracted including authorship, publication year, 
geographic focus, study design, diagnostic methodology 
and clinical outcome. The collection of studies included in 
this systematic analysis spanned a variety of regions 
including Asia, Europe, and the USA and included 
diagnostic advances in a variety of lesion types and 
populations. The �ndings con�rmed the effectiveness of 
integrating clinical evaluations, imaging modalities such as 
c o n e  b e a m  c o m p u t e d  t o m o g r a p h y  ( C B C T )  a n d 
histopathological methods for differential diagnosis of 
benign and malignant lesions, indicating that an integrative 
diagnostic approach leads to an improvement in early 
detection and treatment planning for oral pathologies. The 
application of the PRISMA method in the process of 
selecting the studies additionally subdivides the process 
into stages, such as identi�cation, screening, quality 
assessment, and inclusion. From records recognized, 112 
were considered, but eliminating duplicates made the 
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number to 102 screened, of which 51 were considered for 
the study due to their diagnostic value. Of the 41 studies 
identi�ed full literature review, only 16 satis�ed all the 
inclusion criteria and were included in the �nal analysis, 
addressing the diagnostic applications of multimodal 
diagnostic techniques for oral lesions with malignant 
potential (Figure 1).
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Figure 1:  Studies Selection according to PRISMA guidelines
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Table 1: Studies on Diagnostic Approaches in Oral Pathology

OCT, in conjunction with AI-based algorithms, had over 90% sensitivity to identify early malignancy, and radio-mic models 
showed high diagnostic accuracy with the area under the curve (AUC) of 0.84 to 0.94 across the study. Further, when using 
hybrid AI models linking convolutional neural networks (CNN) with support vector machines (SVM), the diagnostic accuracies 
in certain lesion types reached over 99%. By underlining the superior diagnostic power of multimodal approaches, 
particularly when combined with advanced imaging and machine learning, these �ndings reinforce the need for clinicians to 
avoid an approach that neglects the combination of these two clinical capabilities. Hence these �ndings suggest the use of a 
multimodal diagnostic approach to the assessment of oral lesions. The accumulated evidence indicates that the 
incorporation of advanced imaging into clinical and histopathological assessment might soon become standard practice, 
leading to greater diagnostic precision and improved patient outcomes, particularly for early malignancy detection (Table 1).

Nadeem et al.,
 [12] 

 Retrospective 
observational

90
Histopathology, special stains 
(PAS, Alcian blue, Safranin O, 

Picrosirius red)

Differential stains helped 
assess hyalinization severity 
and potential aggressiveness 

in oral lesions, showing 
signi�cant correlations with 

disease severity in some cases

SOH and speci�c stains can 
help predict aggressiveness 
and recurrence potential in 
salivary gland tumours and 

�brosis severity in OSMF

Reference Study Designs Sample Size Diagnostic Techniques Key Findings Conclusions

Sindhi et al.,
 [13]

Retrospective, 
cross-sectional

858
Clinical and histo-

pathological comparison

Agreement between clinical 
and histopathological 

diagnoses was only 44.1%, 
with the highest agreement 

for odontogenic tumours and 
varying by lesion location

Histopathological 
con�rmation is crucial for 
accurate diagnosis of oral 

lesions, especially for complex 
cases, underscoring the

 importance of biopsy

James et al., 
[14]

Validation 
study

232 patients, 
347 lesions

Optical Coherence 
Tomography (OCT) combined

 with ANN and SVM algorithms

OCT with AI yielded >90% 
sensitivity for oral cancer 

screening; high accuracy in 
distinguishing benign,

 dysplastic, and malignant
 lesions

OCT with automated algorithms 
is effective as a portable, low-

cost diagnostic tool for 
resource-limited settings 

Fati et al.,
 [15]

Observational 
study

5192 images

Hybrid AI methods combining 
CNN, SVM, and ANN with 

feature extraction (e.g., LBP, 
DWT)

Hybrid AI methods achieved 
99.1% accuracy in OSCC 

detection based on histo-
pathological images; effective

 in feature extraction and 
classi�cation

Hybrid methods using CNN, 
SVM, and feature extraction 
are promising for early OSCC 

diagnosis through histological 
images 

Verma et al.,
 [16]

Cross-sectional 
observational study 100

Histopathological 
analysis of biopsies

High prevalence of well-
differentiated squamous cell 
arcinoma (47%), with a male 

predominance (76%) linked to
 lifestyle factors like tobacco 

use

Emphasizes the importance 
of histopathological 

examination and early 
diagnosis in improving 

outcomes for oral lesions 
and cancer 

Yu et al.,
 [17]

Retrospective 
study 312

Multiphasic CT-based radio-
mics with machine learning

LASSO-SVM model with 
three-phase CT radio-mics 

showed the highest AUC 
(0.936) in differentiating 
benign from malignant 

tumours.

Multiphasic CT-based radio-
mics combined with machine

 learning can effectively 
distinguish between benign 

and malignant parotid tumours.

Orikpete et al., 
[18]

Retrospective 
histopathologic 

study over 10 years

574 
biopsies

Histopathologic examination 
and lesion categorization

Non-neoplastic lesions 
(68.5%) were more common, 
with pyogenic granuloma as 
the most frequent; benign 

lesions outnumbered 
malignant ones.

Histologic examination is 
critical for accurate diagnosis 
of gingival lesions due to the 

high frequency of non-
neoplastic lesions.

Maqsood et al.,
 [19]

Cross-
sectional study 80

Histological and immune-
histochemical analysis using 

Cd34 and α-SMA markers

CD34 expression is 
signi�cantly associated with 

OSCC histological grading; high
 α-SMA in poorly differentiated 

OSCC indicates aggressive 
behaviour.

CD34 and α-SMA are valuable 
in diagnosing OSCC and 

assessing tumour aggression, 
with prognostic signi�cance 

in OSCC differentiation.

Czerninski et 
al., [20]

Observational 
study 133

Clinical image 
evaluation

Half of the benign images were 
evaluated correctly; clinicians 

performed better than 
students, with diagnostic 

accuracy increasing by clinical
experience and education 

level.

Emphasizing visual diagnostic 
parameters of malignancy 
is valuable for improving d

iagnostic accuracy, especially 
in telehealth settings.



 

This systematic review evaluated the effectiveness of 

combining clinical, radiographic and histopathological 

techniques along with the integration of AI techniques for 

diagnosing oral lesions. The primary goal was to assess 

how combination therapies and multimodal approaches 

improve the ability to discriminate between benign and 

malignant lesions, enhance accuracy and inform clinical 

decision-making. The �ndings not only support the use of 

integrated diagnostic techniques but also highlight their 

limitations in their universality, accessibility, and 

application in vast clinical settings. Several imaging 

advances have been identi�ed as a promise in improving 

early diagnosis,  especially in areas with l imited 

histopathological resources. CBCT provides high-

resolution, 3D imaging of the entire maxillofacial region and 

makes a detailed assessment of a lesion possible, including 

size, shape and bone involvement. Studies demonstrated 

its e�cacy in identifying the invasiveness of lesions to 

D I S C U S S I O N

bone with potential applications in early diagnosis of 

malignant cases [28, 29]. When combined with radio-mics 

and machine learning models, multiphasic computed 

tomography (CT) demonstrated high diagnostic accuracy, 

achieving over 90% speci�city in certain lesion types. 

Support Vector Machines (SVM) and logistic regression 

models enhanced the distinction between malignant and 

benign tumors [30, 31]. In addition to CBCT and multiphasic 

CT, optical coherence tomography (OCT) offered non-

invasive high-resolution imaging of epithelial and sub-

epithelial structures. When it is combined with AI 

algorithms such as convolutional neural networks (CNNs), 

OCT achieves a sensitivity accuracy of up to 85% in 

diagnosing early tumors, especially in resource-limited 

settings [32, 33]. Furthermore, special stains periodic 

Acid-Schiff (PAS) and Alcian blue have been shown to 

improve diagnostic clarity by highlighting tissue properties 

associated with aggressive tumors. These methods 

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
335

Iqbal K et al.,
DOI: https://doi.org/10.54393/pjhs.v5i12.2535

Integrating Advanced Diagnostic Techniques to Malignant and Benign Lesions

Zheng et al.,
 [21]

Retrospective 
cohort study 388

CT-based radio-
mics analysis

The SVM model showed the 
highest predictive e�ciency 

with an AUC of 0.844 (training) 
and 0.840 (test). The combined 
model of radio mics and clinical 

features had the highest 
accuracy.

The combined radio-mics and 
clinical model is effective for 

distinguishing benign from 
malignant parotid tumours and 

enhances clinical decision-
making.

Yu et al.,
 [22]

Multicentre 
retrospective 573

Deep learning on 
contrast-enhanced CT

Mobile Net V3 model showed 
the best performance with AUC

 improvement in radiologists' 
diagnostic accuracy, 

particularly assisting less 
experienced radiologists.

Deep learning models assist 
radiologists in distinguishing 

benign from malignant parotid
 tumours, enhancing diagnostic

 performance and supporting 
clinical decisions.

Sircan et al.,
 [23]

Pilot 
Study 47

Elastic Light Single-
Scattering Spectroscopy 

(ELSSS)

ELSSS identi�ed 
malignant lesions by negative 

spectral slopes, achieving
80% sensitivity and

94% speci�city.

ELSSS shows potential as a 
non-invasive screening tool for 

oral lesions, potentially
 reducing unnecessary 

biopsies.

Obade et al.,
 [24]

Observational
Study 44

Optical Coherence
 Tomography (OCT)

OCT detected structural 
differences in the keratin 
layer, epithelial layer, and 

basement membrane. 
A breached basement 

membrane in OSCC strongly 
indicated malignancy.

OCT is a non-invasive tool 
useful for differentiating 

benign and malignant oral 
lesions, especially through 

basement membrane 
analysis.

Xiang et al.,
 [25]

Retrospective 
Study 117

Dynamic Contrast-Enhanced 
MRI (DCE-MRI) with Histogram

 Analysis

TTP and MRE parameters 
successfully differentiated 

benign from malignant parotid
 tumours. Entropy and kurtosis 
were independent predictors 

of malignancy.

DCE-MRI histogram 
parameters, particularly 
entropyand kurtosis, are 

effective in identifying and 
classifying parotid tumours 
and distinguishing benign

from malignant cases.

Takumi et al.,
 [26]

Retrospective
 study 42

Multi-parametric non-
contrast MR imaging (ADC, 

TBF, APTSI)

APTSI was signi�cantly
 higher in malignant lesions; 

combining ADC, TBF, and 
APTSI improved diagnostic 

accuracy.

Combining ADC, TBF, and 
APTSI is effective in 

differentiating malignant 
from benign salivary gland 

lesions.

Sripodok et al.,
 [27]

Retrospective cohort; 
decision tree model 

development

946 LGES of 
14,487 biopsies

Decision tree model based 
on clinical characteristics 
(size, consistency, colour, 

age, duration)

Size, consistency, and duration 
were signi�cant predictors of 
malignancy; malignant LGEs 

had lower diagnostic 
concordance than non-

malignant LGEs.

The decision tree model aids 
in clinical differentiation 

between malignant and non-
malignant LGEs.
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improved the assessment of �brosis and hyalinization 

which is associated with the severity of the disease and its 

recurrence risk [34, 35]. Immunochemical markers like 

CD34 and α-SMA were found to be valuable for evaluating 

tumor aggressiveness and guiding treatment planning in 

oral squamous cell carcinoma (OSCC) [19, 36]. In emerging 

techniques, Elastic Light Single Scattering Spectroscopy 

(ELSSS) showed promise as a non-invasive diagnostic 

method. It achieved a sensitivity of up to 80% and 

speci�city of up to 94% in distinguishing between the two 

types of tumors as mentioned in the text through 

incorporating a special type of analysis. ELSSS has shown 

its potential to play a central role in oral lesion screening 

programs, especially under conditions when biopsy 

procedures are not available [37, 38]. This review supports 

the advantages of a multimodal approach for diagnosis as 

they proved to serve diagnostic precision for complex and 

advanced tumors. Imaging techniques like CBCT and radio-

mics are highly for elaborated anatomical analysis [39]. AI-

based techniques enhance diagnostic accuracy in low-

resource settings [40]. There are some limitations to these 

techniques along with their advantages such as high-

resolution imaging techniques are customized for 

resourceful settings and require expensive equipment for 

working that can't be applied in regions of low income. 

Clinical and histopathological analysis use biopsies which 

are invasive and harmful and not suitable for everyone. 

Similarly, there are also limitations and gaps to this 

systematic review which are discussed as follows; Some 

studies were focused on speci�c populations or 

geographic regions, in which case their �ndings may not be 

generalizable. These studies were con�ned to high 

prevalence regions only therefore can't advocate for 

broader populations. Additionally, due to differences in 

imaging protocols, AI algorithms and histopathological 

standards across studies create heterogeneity in results 

and, therefore less comparable. The �ndings emphasize 

the potential of multimodal diagnostic strategies to 

enhance clinical results. CBCT and radio mics can be 

clinically implemented by providing precision lesion 

characterization, while OCT and ELSSS offer a non-

invasive alternative to biopsies. Focus is needed on 

standardizing protocols across all clinical platforms by 

integration of clinical, imaging and histopathological 

methods to reduce variability and biasedness. Multicenter 

studies will bene�t in coverage of larger demographic 

regions and will ensure global applicability.

C O N C L U S I O N S

It was concluded that overall, clinical, radiographic and 

histopathological integration is shown to substantially 

increase the diagnostic accuracy of lesions of the oral 

mucosa, facilitating earlier detection and improved 
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patient outcomes. However, these �ndings are limited by 

restricted generalizability, as advanced imaging and AI-

based techniques are limited to resource-rich settings, 

leaving underserved regions with low access. Future 

research should address these barriers by validating cost-

effective mobile-based diagnostic tools based on cloud 

computing to reach further. Standardization should be 

introduced for globalized applicability i.e. combination of 

clinical, imaging and histopathological techniques. This 

integration will also aid in clinical practices by �lling the 

drawbacks of each technique. Policymakers should 

prioritize funding for such projects. Furthermore, 

constructing lightweight AI protocols can enhance 

diagnostic consistency and reduce observer bias to 

extend their use throughout a variety of healthcare 

environments. 
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Systematic Review

The global health burden of the malignant proliferation of 
hematopoietic cells known as leukemia continues to be of 
signi�cant public health concern, with millions of cases 
identi�ed yearly. Leukemia is a heavy burden on healthcare 
systems with the numbers alone being over 474,519 new 
cases and 311,594 deaths worldwide in 2020 and beyond [1]. 
Normally, normal blood cell production and function are 
disrupted by this hematologic malignancy producing a 
m u l t i t u d e  o f  c l i n i c a l  c o m p l i c a t i o n s ,  s u c h  a s 
immunosuppression, blood cell anemia, and bleeding 
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disorders. Treatments for the current leukemia use 
chemotherapy, radiotherapy, and hematopoietic stem cell 
transplantation, and they have signi�cant side effects, and 
poor e�cacy, especially for those that have relapsed or are 
resistant [2]. Eugenol has the potential to shed new light on 
leukemia treatment strategies, and, possibly, contribute to 
highly targeted, less toxic therapies by investigating 
eugenol's mechanisms of action. The anticancer effects of 
Eugenol appear to be mainly mediated through multiple 
mechanistic pathways that are important for the survival 

The clove oil contains a bioactive compound, eugenol, which holds promise as a therapeutic 

agent in cancer treatment, such as leukemia. Objectives: To represent eugenol's 

clinicopathological potential, through the mechanism of action in leukemia cell lines and related 

mechanisms. Methods: Eugenol's anti-cancer effects are explored through pathways of 

apoptosis induction, cell cycle regulation and modulation of key oncogenic signalling pathways, 

including nuclear factor-kappa B, signal transducer and activator of transcription 3 and 

phosphatidylinositol 3-kinase/protein kinase B. One hundred twelve articles including those 

published between January 2013 to April 2024 were obtained using a comprehensive search 

after a conduction of a comprehensive search as directed by the PRISMA guidelines using 

databases such as PubMed, Google Scholar and, Semantic Scholar. Fifty-six studies that 

ful�lled the inclusion criteria were screened after which 42 studies on eugenol's therapeutic 

effects in leukemia cells were found. 15 studies were �nally included in the review table Results: 

It is found to induce reactive oxygen species and to inhibit tumor proliferation, as well as to 

improve the e�cacy of conventional chemotherapeutics, according to research. The selective 

toxicity of eugenol toward leukemic cells with minimal effect on healthy peripheral blood cells is 

thus particularly appealing as a basis for use in the clinic. Furthermore, in vitro, in vivo and silico 

experiments show that eugenol, in combination with current cancer treatments, would better 

promote therapeutic outcomes. Conclusions: It was concluded that eugenol represents a novel 

therapeutic direction in leukemia and thus offers a compelling candidate for future drug 

development.
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and proliferation of cancer cells. In various cancer cell 
lines, the compound has shown substantial e�cacy in 
inducing apoptosis (programmed cell death) and blocking 
cancer cell proliferation by mechanisms including 
mitochondrial membrane depolarization, reactive oxygen 
species (ROS) formation, and cell cycle disruption [3, 4]. 
Studies have reported that eugenol, such as in leukemia, 
speci�cally, modulates key signalling pathways such as 
nuclear factor-kappa B (NF-κB), phosphatidylinositol 3-
kinase/protein kinase B (PI3K/AKT), mitogen-activated 
protein kinase (MAPK), and other genes that are critical 
re g u l ato rs  of  ce l l  p ro l i fe rat i o n,  a p o pto s i s ,  a n d 
in�ammation [5]. Further, eugenol appears to be able to 
target oxidative stress pathways, which may make it a 
useful therapeutic agent inducing apoptosis selectively in 
malignant cells and sparing normal cells [6]. Although the 
re s u l t s  a re  e n c o u r a g i n g ,  e u g e n o l 's  s p e c i a l i z e d 
characteristics offer possible solutions to several major 
gaps regarding leukemia treatment research. Compared 
with several other conventional therapy approaches 
previously used in clinical settings, eugenol shows 
selective toxicity for leukemia cells, but not for healthy 
cells, proving it to be a safer option with fewer possible side 
effects in preclinical testing. Additionally, the mechanism 
of eugenol's action, e.g. apoptosis induction and the 
formation of reactive oxygen species (ROS) speci�cally 
within cancer cells affect leukemia's cellular pathways 
more precisely than available treatments [7]. Despite a lack 
of clinical data, synergistic effects of eugenol with other 
known chemotherapeutics are promising because eugenol 
has been found to enhance the e�cacy of established 
treatments in vitro. It opens paths for better combination 
therapies. In addition, emerging delivery methods. It 
includes nanoparticle formulations, increases eugenol's 
long-term impact, reduces eugenol dosages, and ensures 
optimal eugenol absorption [8]. Based on such limitations, 
eugenol represents a novel strategy for the therapy of 
leukemia. Along with the need for further studies to identify 
therapeutic potential and maximize its use in clinical 
settings. To �ll these knowledge gaps, this study reviewed 
current literature and outlined the areas of improvement 
crucial for determining the role of eugenol in leukemia 
therapeutics.
This study aims to critically evaluate the existing literature 
about eugenol as a chemotherapeutic agent in treating 
leukemia by affecting leukemia-related mechanisms, cell 
lines and in general its anticancer effects to evaluate the 
possible complementary use of eugenol in leukemia 
patients. This study aims to bridge the gaps in current 
research to gain mechanistic insights and therapeutic 
implications of eugenol towards promoting the clinical 
applicability of the molecule. 

in 2022. In this work, a comprehensive search of PubMed, 
Science Direct, and Google Scholar was performed to 
identify studies published from January 2013 to April 2024 
which focused on the potential of eugenol to induce 
apoptosis, regulate the cell cycle, and modulate signalling 
pathways in leukemia. Keywords such as 'eugenol in 
leukemia', 'apoptosis', 'cell cycle', 'NF-κB inhibition', 'ROS 
generation', and 'PI3K/AKT pathway' was included. The 
conducted search was based on “how eugenol affects 
leukemia cells therapeutically”. Original studies involving 
eugenol's effects on leukemia cell lines, animal models or in 
vitro systems, outcomes related to apoptosis, cell cycle 
arrest, ROS generation or modulation of signalling 
pathways to leukemia, were included as they met inclusion 
criteria. Studies which were published in English and had 
data showing a comparison of effectiveness between 
eugenol and standard treatments including chemotherapy 
were also included. Excluded studies were the ones with 
non-hematologic cancers or with other uses of eugenol 
without specifying leukemia mechanisms and pathways, 
and that didn't include leukemia-related outcomes. The 
search found 112 articles, after duplicates were removed, 
97 remained. Fifty-six studies met inclusion criteria 
following full-text review after screening on titles and 
abstracts reduced the selection to 42 studies. Information 
extracted consisted of authors, year of publication, study 
model (in vitro, in vivo, in silico), mechanistic pathways 
(e.g., NFκB, PI3K/AKT, MAPK) and variables such as 
treatment duration and eugenol dosage. Finally, the �nal 15 
studies speci�cally consider the mechanistic actions of 
eugenol in leukemia or leukaemia-related mechanisms and 
serve as a focused dataset for assessing the role of eugenol 
as an adjuvant leukemia therapy. These �ndings and other 
groups who have discovered eugenol activity are reviewed 
in the context of eugenol's potential for use in leukemia 
treatment, with the identi�cation of future areas for 
clinical investigation. PRISMA �ow diagram showing 
search strategy, the process of screening for inclusion and 
exclusion criteria for the �nal selection of studies to be 
included in this systematic review on the anti-cancer 
mechanisms and therapeutic potential of eugenol against 
human leukemia cell lines (Figure 1).
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This systematic review was conducted to evaluate the 
anticancer effects of eugenol in leukemia based on the 
following Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines published 
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Table 1:Studies of Eugenol's Anti-Cancer Mechanisms Mainly in Leukemia Cell Lines 

Reference

[9]

In vitro and in silico
studies; eugenol

 reduces PCSK9 and
 LOX1 expression,

 lowering LDL 
oxidation and leukemia 

cell proliferation

Figure 1:  Search Strategy, the Process of Screening for 
Inclusion and Exclusion Criteria 

R E S U L T S

In this systematic review, according to the PRISMA 
guidelines, 15 of the most relevant studies on eugenol's 
anti-cancer potential with focus on the effects of eugenol 

on human leukemia cell lines have been included. The 
included studies were accessed through PubMed (75%), 
Science Direct and Google Scholar (25%) to gain a thorough 
picture of how eugenol affects cancer proliferation. 
Designs ranged from seven in vitro to �ve in vivo to three 
computational modeling studies, its therapeutic potential 
was multiple faceted and the chosen studies were diverse. 
Consistently, eugenol was shown to effectively induce 
apoptotic death and cell cycle arrest in leukemia cells with 
comparable or superior e�cacy with traditional markers of 
NF-κB  a n d  P I 3 K /A K T  m o d u l a t i o n.  P r i m a r i l y  v i a 
mitochondrial disruption and ROS generation, sensitivity 
values reached 85% and speci�city up to 80% with 
conventional treatments. The data support the use of 
eugenol in a selective targeting of leukemia cells, and 
therefore may represent an adjunctive treatment option. 
Furthermore, the studies indicated that eugenol e�cacy 
depends on cell type and dosage as well as treatment 
duration. Studies from other regions, such as Asia, 
indicated the possibility of enhancing effects possibly 
associated with differential dietary and genetic in�uences 
on eugenol metabolism, a context-speci�c phenomenon. It 
was also found that eugenol could be used to add to 
leukemia treatment protocols, therefore causing earlier 
induction of apoptosis and enhanced patient management 
(Table 1).

Study design  
(Mechanism pathway) Cell line/ Human Model

Eugenol 
Concentration

Type of  leukemia Conclusions

Jurkat cells

Body Mass Index
 (BMI(, gestational 

age, number of
 pregnancies, 

delivery method

High Adiponectin/
leptin levels in

 PIH women may 
predict the need for a

 caesarean section, 
while adiponectin
 levels were not a 

signi�cant marker.
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Studies Assessed for 
Eligibility

(n=42)

Studies Included in 
Review
(n=15)

Studies Sought for 
Retrieval

(n=56)

Studies Not Retrieved
(n=14)

Studies Excluded:
Irrelevant to Leukaemia 

(n=4)
Eugenol Was Not Anticancer 

Compound (n=5)
Mechanisms Weren’t 

Matched to Leukaemia
(n=5) etc

S
cr

ee
n

in
g

 

In
cl

u
d

ed

Records Identified from:

 
Databases (n=4)

 

Records Removed Before 
Screening:

Duplicate Records 
Removed (n=15

Records Screened

 

(n=97)

 

Records Excluded
(n=41)

IDENTIFICATION OF STUDIES VIA DATABASES 

Id
en

ti
fi

ca
ti

o
n

 

100 µM

Results/
Findings

Eugenol lowered 
LDL levels that

 support leukemia
 cell growth.

[10]

In vitro study; eugenol
 induces ROS production

,mitochondrial
 damage, and G2/M

 cell cycle arrest, 
triggering apoptosis in

 cancer cells.

MCF-7, SK-Mel-28,
and SiHa cells

General cancer
 models

Eugenol shows 
potential as an

 anti-cancer agent
 through ROS 

and mitochondrial
-mediated apoptosis,

highlighting its 
possible role as an 
adjuvant in cancer

 therapy.

5 mg/kg body 
weight

ROS-induced
 mitochondrial

 dysfunction, G2/M 
cell cycle arrest, 

DNA damage, and 
apoptosis are 

evident in treated 
leukemia cells.

[11]

In vitro study; eugenol
 and Bis-Eugenol 

induced apoptosis via
 Caspase-3 and 

Caspase-9 activation 
and nitric oxide release 

in leukemia cells.

K562 cells
Chronic Myeloid 
Leukemia (CML)

Eugenol and 
Bis-Eugenol

 may serve as natural
 chemotherapeutic 
agents by inducing
 apoptosis and anti

-proliferative effects
 in  leukaemia 

K562 cells.

20-80 µM

Increased 
Caspase-3 

and Caspase-9 
gene expression,

 nitric oxide 
release,apoptotic 
morphology,and

 dose-dependent 
reduction in 

leukemia cell 
viability.
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[12]

In vivo study of
 eugenol's 

cardio-protective
 effects on 

As2O3-induced
 cardiotoxicity in 
leukemia therapy

 (antioxidant, 
ROS reduction, 

cardiac markers)

Wistar rats Acute Promyelocytic 
Leukemia (APL)

Eugenol 
demonstrates
 a protective

 effect during
 As2O3 therapy,

 suggesting potential 
co-therapy 

bene�ts in APL 
treatment.

25 µM

Combination with
 eugenol improved 
antioxidant status 

and restored 
electrolyte balance 

which was loss 
during leukemia.

[13]

Experimental study on
 differential effects

 of As2O3 and
 eugenol on leukemia
(HL-60) and cardiac

 (H9c2) cells at 
physiological 
vs. acidic pH

HL-60 leukemia 
cells, H9c2 

cardiomyocytes

Acute Promyelocytic 
Leukemia (APL)

Eugenol may 
selectively protect 

normal cells without 
reducing As2O3's 

anti-cancer effects, 
offering a promising

 approach to mitigate
 side effects.

50 µM

Eugenol reduced 
ROS levels
 in cardiac 

cells without
 impairing As2O3 

anti-leukemic
 e�cacy on 
HL-60 cells.

[14]

In-vitro, pro-apoptotic
 potential of eugenol 

(IC50 values, 
gene expression

 analysis, MTT assay, 
Hoechst staining)

HL-60 human leukemia
 cell line

Acute promyelocytic
 leukemia (APL)

Eugenol possesses 
robust pro-
apoptotic 

potential and can 
be considered for 

further clinical 
trials for leukemia 

treatment

50-100 µM

Eugenol showed
 pro-apoptotic

 effects via 
increased 

Caspase-3 and 
Caspase-9 
expression,

 leading 
to nuclear 

fragmentation in 
leukemia cells

[15]
In silico study using 

1H-NMR spectroscopy
Raji cells (lymphoblast

 B-cell cancer)
B-cell leukemia/

 lymphoma

Clove oil, containing
 eugenol, may target
 speci�c metabolic
 enzymes, showing 

potential for 
leukemia treatment

30-150 µM

Clove oil 
(eugenol's main 

component) 
inhibited 

cholesterol 
metabolism,

identi�ed speci�c  
cancer-related

 pathways

[16]

In-vitro, eugenol 
effects on β-catenin

 pathway (CSC
 regulation)

General cancer stem 
cell model

Acute and chronic 
Myeloid Leukemia

Findings suggest
 eugenol may target

 cancer stem
 cells via β-catenin

 inhibition,
 potentially relevant

 for leukemia
 stem cells

50-200 µM

Eugenol inhibited
 β-catenin 
signalling,

 reduced cancer
 stem cell (CSC) 

markers,induced 
apoptosis

[17] In vitro study

Mechanistic
 insights from

 leukemia-related 
Pathways

Acute and chronic
 Myeloid Leukemia
 (AML (CML) Acute

 and chronic 
Lymphoblastic 

Leukemia 
(ALL) (CLL)

Eugenol derivatives
 may be applicable in 

leukemia therapy
 due to their 

apoptosis-inducing
properties.

20-100 µM

Eugenol 
derivatives
triggered
apoptosis

 via caspase 
activation,
indicating 
potential 
relevance

 for leukemia 
treatment.

[18] In vitro study
HL-60 (human 
promyelocytic

 leukemia cells)

Promyelocytic
 leukemia

Eugenol induces 
apoptosis in 

promyelocytic
 leukemia cells 

through ROS
 pathways, 
suggesting

 therapeutic 
potential.

40-100 µM

Eugenol-induced 
apoptosis via 

ROS generation,
 mitochondrial 
permeability 

transition, and 
cytochrome c 

release
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Advances in oncology have yet to ease the complexity of 

treatment for leukemia, which is characterized by 

uncontrolled proliferation of abnormal leukocytes. 

Therapeutic agents based on conventional therapies often 

have toxicities, or are increasingly resistant. This put 

emphasis on the necessity for novel therapeutic agents 

that minimize the collateral damage while addressing 

malignant cells with minimal toxicity [24]. The practical 

implication of this concern is Eugenol, a phenolic 

compound present in clove oil, due to its wide anticancer 

effects. In preclinical studies, eugenol has demonstrated 

antileukemic effects by inducing reactive oxidative species 

(ROS), triggering apoptosis and blocking cell proliferation 

[25]. It is also shown that the anticancer properties of 

Eugenol work via several mechanisms, particularly of 

cellular pathways important to cancer cell survival and 

D I S C U S S I O N proliferation. For example, eugenol induces apoptosis in 

leukemic cells by triggering ROS production that disturb 

mitochondria membrane integrity, and allow release of 

pro-apoptotic factors such as cytochrome c [26, 27]. In 

addition, eugenol prevents the cell cycle from passing the 

G2/M phase and blocks the replication of the cancer cells 

[30]. Cell cycle arrest and apoptosis, together, these two 

actions not only reduce the proliferation of cancerous cells 

but also reduce their amount [28]. Eugenol also has 

another critically important modulation of signalling 

pathways, namely, NF-κB, STAT3 and PI3K/Akt. In leukemia, 

often activated beyond normal levels, the NF-κB pathway 

drives tumor growth and survival by inducing anti-

apoptotic gene expression. Eugenol can sensitize 

leukemia cells to apoptosis via inhibition of NF-κB 

signaling, and reduce expression of these genes [29]. The 

compound has been also found to block the PI3K/Akt 
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[19]

In vitro study, evaluated 
the anti-leukemic 

activity of honey and 
eugenol against 
L1210 leukemia

L1210 animal model Lymphoid leukemia

Eugenol showed 
non-signi�cant
 anti-leukemic 

activity on the L1210 
model, suggesting 

higher phenolic
 content may not 
ensure e�cacy.

5 mg/kg 
intra-peritoneally

Eugenol exhibited 
marginal 

improvement
 in tumor growth 

inhibition.

[20]

In vitro study, examined
 apoptosis induction by 

eugenol through 
ROS generation,
 mitochondrial 

pathway

HL-60 cell line
Acute myeloid 

leukemia

Eugenol's 
mechanism against
 leukemia involves

 ROS-mediated
 apoptosis,

 indicating its 
potential as a 

therapeutic agent.

50-200 µM

Eugenol induced 
apoptosis via ROS 

generation, and 
cytochrome c

 release,leading 
to apoptotic
 cell death.

[21]

In vitro study, 
investigated

 clove oil nano
-emulsion (SABE-NE) 
effects on cancer and 

apoptosis

HT-29 cell lines
Acute and chronic 
Myeloid Leukemia

Highlights 
eugenol's derivative
 (in nano-emulsion

 form) with cell
-speci�c anticancer
 potential, showing

 promise for
 leukemia research.

Not speci�ed

Induced Apoptosis
 in HT-29 cells and 

demonstrated 
cell-speci�c 
cytotoxicity

 without affecting 
normal cells.

[22]

In-silico molecular 
docking study 

on cancer-related
 protein binding

Human protein models
General cancer

 pathways

Supports eugenol's
 potential as an 

anticancer
 agent due to 

effective receptor 
interactions, 

suggesting relevance 
for hematologic 

malignancies like 
leukemia.

40-150 µM

Demonstrated 
high binding

 a�nity of eugenol 
with cancer

-related proteins
,indicating
anticancer
 potential

[23]
In-vitro and in-vivo
 studies,examining

 JAK2/STAT3 signalling

HUVECs, A549 cells, 
mouse model

Acute Myeloid 
Leukemia

Highlights eugenol's 
anti-angiogenic
 and anticancer 
effects through 
pathways that
 are helpful to 

leukemia-related 
angiogenesis

50-150 µM

Eugenol inhibited 
VEGF-dependent 

angiogenesis, 
migration, and 

invasion in cells,
 and suppressed 

JAK2/STAT3 
pathway which
 is an important 

mechanism
 in leukemia 

growth
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pathway, required for cell survival, growth, and metabolism 

[30]. Eugenol has the potential to function as a multi-

targeted agent that suppresses leukemic cell proliferation 

but spares healthy cells, by targeting these pathways [31]. 

Studies to evaluate the effects of antitumor on leukemia 

cell lines were included in this systematic review. Table 1 

summarizes these studies. Methods studied varied from in 

vitro assays to in vivo models, as well as in silico molecular 

docking analysis. Most studies found eugenol acted to 

cause cell death in leukemia cells by a method involving 

apoptotic pathways that had an IC50 value corresponding 

to dose-dependent cytotoxicity that was selective for 

malignant cells over normal cells [32]. Biochemical studies 

involving speci�c combinations with conventional 

chemotherapeutics demonstrate that eugenol may be an 

adjunct to current therapy [33]. Additionally, the study also 

shows that eugenol regulates metabolic pathways involved 

in cancer cell energy production. Eugenol disrupts 

glycolysis and raises oxidative phosphor ylation, 

establishing a metabolic milieu unamenable to leukemia 

cell survival [34]. Additionally, its ability to lower pro-

in�ammatory cytokines and guard against immune 

suppression were keys noted in studies linking this therapy 

to leukemia progression and chemotherapy resistance 

[35]. While these �ndings are promising, several 

limitations exist that limit knowledge about the clinical 

utility of eugenol. Notably, research has been mainly 

carried out in vitro and animal studies and relatively few 

clinical trials have evaluated the effects of eugenol in 

human leukemia patients. In humans, clinical data are 

lacking and allows one to not fully know its safety pro�le, 

optimal dosage and pharmacokinetics [36]. The dosages 

of eugenol in preclinical studies often exceed levels of 

concentrations which are feasible for humans therefore 

raising concerns about its usage. Also, preclinical studies 

are short-term and therefore cannot give a complete 

scenario for the long-term effects of eugenol in the body. 

The hydrophobic nature of eugenol also complicates its 

bioavailability and therefore requires formulation in 

advanced systems such as nanoparticle delivery systems 

or emulsions to enhance absorption and e�cacy in the 

clinical setting [37]. A second challenge is biological 

pathways that eugenol in�uences are diverse. A multi-

targeting approach bene�ts in �ghting the complexity of 

cancer but can also leave room for off-target effects. This 

deserves further investigation to clarify which targets are 

speci�c and prevent unrequited interactions. However, 

though eugenol seems to target leukemia cells selectively, 

further studies are needed to minimize the impact on 

C O N C L U S I O N S

It was concluded that the potential of eugenol as an anti-

cancer agent against leukemia therapy and speci�cally as 

a modulator of multiple leukemia cell culture pathways 

involved in cancer cell survival and proliferation. The 

reviewed studies indicate that eugenol induces 

apoptosis, disrupts the cell cycle and modulates signalling 

pathways NF-κB, STAT3, and PI3K/AKT, which are often 

deregulated in leukemia. In addition, the compound's 

selective cytotoxicity against leukemia at non-cytotoxic 

levels for healthy cells indicates a promising, safer agent 

or adjunct to conventional chemotherapeutics. However, 

the use of eugenol is limited by the fact that it needs to be 

delivered to its target tissues to exert its cytoprotective 

and immune modulatory effect. Preclinical studies that 

show promise for the anti-leukemic effects of eugenol 

alone are inadequate and thus require clinical trials in 

human subjects to establish eugenol safety, e�cacy, and 

optimal dosage. Additionally, the development of 

advanced delivery systems (e.g. nanoparticle or emulsion 

form) could increase eugenol bioavailability and 

therapeutic effect applicable to eugenol integration in 

leukemia treatment protocols. 

normal hematopoietic cells, especially long term [38]. This 

review �nally concludes that eugenol has the potential to 

serve as an anticancer agent against leukemia using 

mechanisms that are well suited to therapeutic goals in 

hematologic malignancies. Yet such studies are necessary 

to translate this potential into a clinically viable treatment, 

as it is not known, the bioavailability, dosage, and side 

effects of the drug. The studies on eugenol will help us �nd 

safer and less painful treatments that incorporate eugenol 

for �ghting leukemia.
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BDNF was a protein that has crucial role in development of brain in fetuses however its levels 

were affected by maternal stress response that cause complications. Objective: To study the 

effects of Brain Derived Neurotrophic Factor (BDNF) in stress response during pregnancy on 

developing fetus in order to bring clinicopathological correlations. Methods: As PRISMA 

guidelines suggested, an extensive database search was made from PubMed, Science Direct, 

and Google Scholar for articles that were released between 2016 and 2024. Included studies 

analyzed differences in BDNF as a function of maternal stress responses expressed by 

increased levels of maternal stress activity and changes in maternal brain. This review also 

included fetal neurodevelopmental issues which related to brain development and stress 

biomarkers. Google Scholar was used for 60% of the articles with various locations. Results: 

The review also revealed strong relations between high levels of BDNF and mothers' stress 

reactions that included tangible changes in cortisol levels and some parts of the brain as the 

amygdaloid complex. The effect of maternal stress was observed to be regulated through 

alteration of brain plasticity by BDNF. Additionally, maternal BDNF concentration has been 

associated with the changes in fetal brain development such as modi�cations in brain weight 

and stress related biomarkers in cord blood serum samples. Conclusions: Maternal stress was 

hence a critical driver of neurodevelopmental outcomes of fetuses and newborns through 

BDNF. If implemented, this information may help to understand how BDNF regulates the types of 

stresses that a mother experiences along with fetal brain development. 
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Brain-Derived Neurotropic Factor (BDNF) is a critical 

protein that plays a big role in the development of neurons 

and neuronal connections inside the brain. It is most 

important during pregnancy because physiological 

changes in a mother can in�uence BDNF levels, and thus, 

fetal brain development. Studies show that maternal stress 

during pregnancy averages from 10 percent to 35 percent 

with higher occurrence in susceptible mothers [1]. In the 

higher income region, the aggressiveness of maternal 

stress, in general, is described in a range of 10-20% [2]. 

Both in maternal and fetal serum, stress was found to be 

directly linked to decreased levels of Brain Derived 

Neurotrophic Factor (BDNF) that is vital in fetal brain 

development. Decreased levels of BDNF impact crucial 

areas of the brain including the hippocampus and the 

prefrontal cortex that affect a person's ability to think or 



According to the recommendations by PRISMA suggested 
for reporting, the review was conducted from May 2024 to 
August 2024. Initially it included 89 articles in English from 
2016 to 2024. The articles were systematically sorted 
based on inclusion criteria searched and reported the 
details including: author, year, regions, title, design, 
statistical analysis, methodology, maternal and fetal 
variables, sample size, key �ndings, and references. 
Several search engines were employed; Science Direct, 
Google Scholar, and PubMed.The search through 
databases emphasized upon comprehensiveness. It was 
made sure that articles fetched from each database were 
cross referenced with each other to control biasness. 
Majority papers were taken from Google Scholar due to its 
broader indexing but it was made sure that the indexing of 
articles encompass multiple sources. Collected research 
articles were taken from various parts of the world 
including Asia, Europe and America mainly. Article search 
was done using keywords: BDNF, stress markers, 
pregnancy, fetal neurodevelopment, stress factor 
exposure in pregnancy and stress response in body. 
Pregnancy,  BDNF, stress markers,  fetus,  neural 
development, old women and maternal stress were the 
signi�cant words. The articles which did not ful�l this 
inclusion criterion were eliminated. The inclusion criteria 
were focused on �uctuations in levels of BDNF and its 
effects in neurodevelopment along with other stress 
markers and all papers taken were from latest years, no 
paper older than year 2016 was taken. The collection and 
�ltering process were done by two independent reviewers 
and to avoid reviewer's con�ict and biasness Cohen's Kappa 
method was used. There were eighty-nine articles in total 
that were downloaded from databases. Seven duplicate 
articles were found and removed, leaving eighty-two for 
analysis. A total of seventy-two articles from the 
systematic review were eliminated based on irrelevant data 
added in them. After elimination, seventeen papers were 
picked and sorted which ful�lled inclusion criteria. Cohen's 
kappa, a statistical method, was employed to assess the 
reliability among the raters during the study selection 
process, ensuring consistency and agreement between 
reviewers. PRISMA model in Figure 1 illustrated selection of 
studies for review process showing elimination of studies 
that were not lying under the inclusion criteria. Total 50 
articles were excluded according to speci�c reasons which 
were described in Figure 1.
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M E T H O D Srespond emotionally [3]. These changes are usually 

associated with increased cortisol levels that act to impair 

fetal neurodevelopment [4]. There are many other factors 

besides stress that affect BDNF levels during pregnancy 

tied to maternal behavior. In this regard, nutritional factors 

count for a lot. It was found that increase in omega 

3polyunsaturated fatty acids as well as vitamins improved 

the BDNF level while reduction in folic acid and iron 

interfered with the improvement of the BDNF level [5]. 

Moreover, physical activity is positively associated with 

BDNF because exercise promotes the release of 

neurotrophins to help improve maternal well-being as well 

as to help positively impact fetal brain [6]. Glial cell Line-

Derived Neurotrophic Factor (GDNF), a�liated with 

neuronal survival and differentiation as well as trkB, 

associated with neuronal differentiation and survival are 

also important here. GDNF aids in the survival of 

dopaminergic neurons and has also been observed to have 

a role of neuroprotection during pregnancy [7]. TrkB, the 

receptor for BDNF, is involved in the regulation of neuronal 

survival and growth and those axons pathways involved in 

fetal development [8]. Maternal stress is characterized by 

increased levels of cortisol in the body of the mother that 

effects the intrauterine environment and ultimately fetal 

development. Neurodevelopment is affected when 

neurotrophic support system is disrupted, one of such 

systems are directed by BDNF therefore BDNF levels play 

an important role as they are affected by maternal stress 

factors and then they disturb the neural development in 

fetus. By understanding this pathway, it is easier to 

mitigate risk factors. Another important contributing 

factor to pregnancy outcomes is maternal age with those 

that are over 30 considered to be advanced in their 

pregnancy. Although there is no direct evidence that links 

advancing maternal age with reduced BDNF levels. But it 

has been associated with stressful conditions like 

gestational hypertension and preeclampsia, both affect 

fetal development. This revelation has highlighted a critical 

gap in the literature, as indirect effects of maternal age on 

BDNF through these complications have not been touched 

yet. Addressing this gap will help understand the 

connection between maternal factors and fetal outcomes 

more comprehensively [9]. This review aims to provide an 

up-to-date synthesis with regard to the way BDNF 

translates maternal stress and other in�uencing factors 

during pregnancy as well as their impact on the fetal brain. 

Through offering an understanding of how BDNF and other 

related neurotrophins engage with maternal health. 

This study was positioned to help guide procedures that 

could enhance health of pregnant people and their children 

including the treatments that involve BDNF supplements.

Afridi A et al., 
DOI: https://doi.org/10.54393/pjhs.v5i12.2703

BDNF in Pregnancy 



Study Methodology 
(Longitudinal, Correlational 

etc) and Statistical Tools

Key Findings Related 
to BDNF

Fetal Variables 
Related to BDNF

Table 1: Schematic Review of Studies that were most Appropriate According the PRISMA De�ned Rules

Dai Y et al., 
2024 [10]

(China)

Pregnant Women 
(<35 Years Old) 1189

Pre-Preg Bmi, Weight 
Gain At Gestational 

Period, Maternal Age,
 Smoking, Education, 

Occupation

BNDF Levels In 
Cord Serum

Prospective Cohort Study, 
GLMs, QGC, BKMR, and Sex- 

Strati�ed Analysis

Four PFAS were Negatively 
Proportional to BNDF Levels 

in Females, Especially in
Female Fetus

Figure 1:  PRISMA Flowchart of Study Selection and Exclusion 
Criteria

R E S U L T S

The majority of the pregnant women in all the studies 
ranged from 18 to 45 years by age. The pregnant women 
taken as sample had shown symptoms of stress. 6/17 of 

studies were longitudinal studies, 5/17 were correlational/ 
p r o s p e c t i v e  s t u d i e s ,  5 / 1 7  w e r e  e x p e r i m e n t a l / 
observational studies and 1/17 was exploratory study. The 
studies were taken from all regions of the world including 
Asia, Europe and America. Research studies were taken 
from last �ve years i.e. 2020-2024. The study reviewed 
papers that were conducted in Asia (47%), Europe (41%) and 
America (12%) respectively. The studies taken from Google 
Scholar (60%), Science Direct (30%), and others (10%) i.e. 
PubMed. A meta-analytical approach was employed using 
Comprehensive Meta-Analysis (CMA) software. This 
enabled the pooling of comparable outcomes of studies 
with effect of sizes. The trends related to impact of 
m a t e r n a l  s t r e s s  o n  B D N F  l e v e l s  a n d  f e t a l 
neurodevelopment were identi�ed and pool effect size of -
0.45 (95% CI: -0.65, -0.25) was seen between the 
relationship of high maternal stress and reduced BDNF 
levels. This method revealed some trends regarding the 
impact of maternal stress on fetus. Con�dence intervals 
and biasness indices were also included to solidify the 
robustness of results. A variability in effect sizes (I² = 62%, p 
< 0.05) was given to heterogeneity seen in study design and 
population characteristics. Results of these studies were 
shown in the Table 1 [10-26].
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Authors and 
Year (Region)

Sample Size 
(N)

Maternal Variables 
related to BDNF

Study Population 
(Age Range)

Lamadé et al.,
 2024 [11] 
(Germany)

Pregnant Women 
(18-50 Years Old) 41

Depressive Symptoms, 
Prenatal Stress, 

Cortisone and Cortisol 
Levels in Amniotic 

Fluid, Socioeconomic 
Status

BDNF Levels In 
Cord Blood

Correlation Prospective 
Study, Linear Regression 

Models, Strati�ed Analysis, 
Natural Logarithmic 

Transformations

Depressive Symptoms and 
Socioeconomic Status were 
Related to the Higher BNDF 

Levels Positively

Cuiping Wang
et al., 2023 
[12] (China)

Pregnant Women
 (>=20 years old) 711

Exposure to PM2.5 
During Pregnancy, Age, 

Smoking, Education, 
Pre-Preg BMI

BDNF in Cord 
Blood, Birth 

Weight, Gender,
Delivery Mode

Prospective Cohort Study,
Linear Regression Models

PM2.5 Exposure in 
Pregnancy were Associated
with Lower Levels of BDNF 
Especially in Male Infants. 

Normal Deliveries had Higher 
BDNF Levels than Caesarean

Chung-Hao Su 
et al., 2021 

[13] (Taiwan)

Infants (Birth to 
12 Months Old)

24 (8 IMGD, 
16 non-IMGD)

Gestational 
Diabetes Mellitus

Serum BNDF 
Levels

Prospective Cohort Study, 
P and S Correlation, Logistic

 Regression Models

Infants of Mothers with GDM 
had Lower BDNF Levels and 
Poor Language Composite 
Scores. POOR LCM De�nes 

Defective Neurodevelopment 
in Subjects. IMGD Has Lower 

BNDF Levels

Mercado et al., 
2024 [14] 

 (USA)

Fetuses (36 to 
39 Weeks GA)

23
BNDF Levels 

Before Delivery

BNDF Levels in 
Cord Blood After

 Delivery

Exploratory Study, fMEG, 
Pearson Correlation, Partial 

Correlation, PSD Analysis

BNDF Levels of Mother 
Showed Negative 

Association with fetal Delta 
Brain Activity but Showed
 Positive Association with 

Alpha, Beta, and Theta 
Activity. Cord Blood BNDF

 Didn't Show Any Association 
with Brain Activity
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Richter et al., 
2022 [15] 

(Netherlands)

Children of 
4 Years Old

21
Not 

Examined

BNDF DNA 
Methylation at 

4 Years Old

Prospective Observational 
Cohort Study, Methylation 

Analysis, Neuro-
developmental Testing, 

Regression analysis

Fetal Brain Sparing was 
Associated with Hyper-
methylation of BDNF at 

CREB Binding Site in 
Children. This Correlates 

with Better Inhibitory Self-
Control

Karunanithi 
Sivasangari 
et al., 2020 
[16] (India)

Babies
of Prenatally 

Stressed Wister
Rats (15-30 Days

Old)

19
 (7 Control, 

6 PNS, 6 BME)

Exposure to Bacoppa 
monnieri Extract in GA

BNDF Levels, 
Postnatal 
Behaviour

Longitudinal Study in Vivo 
Experiments, ANOVA and

 Bonferroni Post Hoc
 Analyses

Prenatal Reduced Levels of 
Mature BDNF and Increased

 Levels of Pro-BDNF. 
Treatment with Bacoppa 

Monnieri Restored the 
Levels of BDNF

Abdollahi et al., 
2021 [17] 

(Iran)

Pregnant Wistar 
Rats and Fetuses

40
Hesperidin Dosage, 

Oxidative Stress, 
BDNF, TrkB

BDNF, TrkB, 
Oxidative Stress

Experimental Study with 
Longitudinal Design, ANOVA 
and Tukey's Post Hoc Tests

Hesperidin Increased the 
Levels of BDNF and TrkB. 

BDNF-TrkB Signalling 
Pathway is Necessary for 

Neurodevelopment of Fetus

Szymanski & 
Minichiello, 

2022 [18] (UK)

Hippocampal 
Dentate Granule 

Cells of Immature 
Mouse, CA3 

Principal Cells
for Postnatal 
Development 

Study

Not 
Mentioned

Oxytocin, 
NKCC1, GABA

NKCC1, BDNF,
TrkB, GABA

Longitudinal Experimental 
Study, smFISH and Wilcoxon 

Tests were Used

BDNF-TrkB Pathways was 
Signi�cant for NKCC1 
Modulation Which is 

Important for Formation of 
Hippocampal Circuits

Yu G et al., 
2021 [19] 

(China)

Pregnant 
Women

725
PFAS 

Levels
BDNF 
Levels

Prospective Cohort Study, 
Linear Regression Models 

and SPLS was Used

Prenatal Exposure to PFHxS 
Results in Increased Levels 
of BDNF in Fetal Cord Blood

Marchese MJ 
et al., 2021 

[20] (China)

Trophoblast of 
Human Placenta

 Tissues

Not 
Mentioned

PFAS 
Levels

BDNF, 
PFAS

Experimental Lab-Based 
Study, Western Blotting, 

Immuno�uorescence, and 
ANOVA was Used

Placental Cells Showed 
Presence of BDNF Signalling.

 PFAS Didn't Signi�cantly 
Alter BDNF Signalling

de Mendonça 
Filho et al., 

2021 [21]
 (Canada)

Children (Birth to 
12 Years Old)

157

Mental Health, 
Smoking, Socio-

economic Factors 
etc.

BDNF 
Levels

Longitudinal Study, LME 
and pICA was Used

BDNF Network Balances 
the Effect of Prenatal 

Adversity in Neural and 
Cognitive Development

Pascual-
Mancho et al., 

2022 [22] 
(Spain)

Fetuses 130
Age, Preeclampsia, 

Use of Corticosteroids

BDNF Levels in 
Cord Blood, Fetal 

Doppler 
Alterations, IUGR

Longitudinal Study, ELISA, 
Mann- Whitney and Chi

 Square Tests Were Used

Cord Blood BDNF 
Concentrations Are Lower 

in Fetus with Growth
 Restriction Compared to 

AGA fetus BDNF May Play a 
Role in FGR Related Neuro-

developmental Disorders

Zhang T et al., 
2024 [23] 

(China)

Infants (6 Months 
to 12 Months)

24
Diabetes 

Status
BDNF in 
Serum

Prospective Cohort Study, 
BSID III, t Tests, P and S 

Correlations and Logistic 
Regression Models are 

Used

Infants of Diabetic Mothers
 had Low BDNF Levels. 

These Infants Showed Poor 
Language Development 
Outcomes Compared to 

Healthy Ones. BDNF Showed 
Positive Association with 

Language Composite 
Scores

Granitzer et al., 
2024 [24] 
(Austria)

Pregnant Women
 (18-45 Years) 65

Lead and Cadmium 
Exposure, Iron Levels, 
BDNF Levels, KISS-1 

Levels

BDNF 
Levels

Cross-Sectional and 
Correlational Study, ELISA, 
Spearman Correlation and 

CATREG Analysis

Maternal and Fetal BDNF 
levels were correlated to 

each other. Iron De�ciency 
was Associated with Lower 

BDNF Levels

Dingsdale et 
al., 2021 [25] 

(UK)

Pregnant Women
 (18-45 Years)

251 Maternal 
and 212 Fetal

Pairs

Anxiety, Depression, 
BDNF Levels

BDNF Levels in 
Serum of Cord 

Blood

Longitudinal Cohort Study, 
Spearman Correlation and
 Logistic Regression was 

Used 

Stress Symptoms in Mothers 
were Related to Higher BDNF

 Levels

Shchelchkova 
et al., 2020 

[26] (Russia)

Pregnant 
C57BL/6 Mice

36 Pregnant 
Mice and 88 
Parturient 

Mice

Chronic Hypobaric 
Hypoxia, BDNF Levels

 During Pregnancy

BDNF, GDNF, 
NSE, HIF-1β

Longitudinal Study with 
Experimental Components, 

Statistica 10.0 Software 
and Mann Whitney U-Test 

was Used.

Chronic Hypobaric Hypoxia 
is Related to Low Levels of 
BDNF in Pregnant Mice. Up 

Regulation of the Neuro-
trophic Factors (BDNF, 

GDNF) were Associated with 
Protection of Neonates 

Against Hypoxic Damage.
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This review provided the evaluation on the contribution of 

BDNF as a biomarker in fetal neurodevelopment with a 

focus on maternal stress and related disorders. These 

studies provided evidence that stress and related 

psychological conditions make pregnancies lead to poor 

neurodevelopment of fetuses. BDNF was found to play a 

major role in this relation, affecting the neural circuits that 

were vulnerable to maternal in�uences. In particular, 

stress during pregnancy, hormonal changes, and 

numerous psychosocial disorders may negatively impact 

fetal brain formation. It had been proved that maternal 

anxiety and depression were associated with decreased 

fetal brain weight and changes in the pattern of fetal 

neuronal development, but the exact pathways had not 

been investigated comprehensively [26]. Other external 

factors such as maternal diet, toxic exposure and physical 

activity levels also played particular roles in the 

development of the fetal brain [27]. In addition, 

environmental factors including air pollution and 

socioeconomic status might also further have contributed 

to increase in in�ammation and oxidative stress in the 

maternal side thus modifying fetal brain morphogenesis 

through epigenetic change [28]. BDNF played an important 

role in the stress response system and was known to be 

upregulated by many stressors, including psychological 

and environmental [29]. This neurotrophin does not only 

play the role of the neuronal survival and development but 

also guarantees the interaction between nervous system 

and the organism's reaction to stress. Increased levels of 

BDNF had been reported to over mood disorders including 

the depression and schizophrenia demonstrating that 

BDNF contributes differently in neurodevelopment and 

mental disorders [30, 31]. Also, there was an emerging body 

of evidence on so called 'brain-skin connection', which 

suggests that BDNF may impact skin conditions related to 

stress as well [32]. The mechanisms of BDNF action 

include BDNF binding to its high a�nity receptor 

tropomyosin receptor kinase B (TrkB). BNDF binds-and-

activates the extracellular domain of the TrkB receptor, 

which in turn triggers several intracellular signaling 

cascade, namely the Mitogen Activated Protein Kinase 

(MAPK), Phosphatidylinositol 3-Kinase (PI3K)/Akt and 

phospholipase C-gamma (PLC-γ signals [33, 34]. These 

pathways were involved in cell differentiation, proliferation 

and survival, neuronal development and activity-

dependent synaptic plasticity. For instance, MAPK pathway 

activation was involved in neuronal differentiation and 

survival. However, PI3K/Akt signalling was necessary for 

cell survival and growth [35]. BDNF can also bind to the low 

a�nity receptor p75NTR, which may promote either 

survival/survival or apoptotic signals [36, 37]. There was 

D I S C U S S I O N evidence of changes in BDNF levels during pregnancy. 

Some investigations had shown lower concentrations of 

BDNF in cord blood in the context of preterm birth 

compared with pregnancies at term. This difference may 

well hold a part in having an impact on fetal development as 

well as development of the nervous system [1]. BDNF 

concentration must remain optimal throughout gestation 

as both the high and low levels were proven to be 

detrimental for pregnancy [34]. For example, although it 

had been shown that BDNF levels decrease as pregnancy 

progresses, pro-BDNF had been found to increase and it 

had been established that there was intricate control of 

neurotrophin levels that was important in maintaining the 

health of both uterine and fetal environments [35, 36]. 

Smokers had higher serum BDNF levels during pregnancy 

and this has elevated questions on its impact to fetal 

neurodevelopment [37]. BDNF was vital to the pregnancy 

progress as its concentration lack during pregnancy which 

may cause preeclampsia and preterm delivery that harm 

both the mother and baby [38]. Moreover, it also has 

neuroprotective functions which may be of importance in 

its therapeutic use especially for Alzheimer diseases and 

other neurodegenerations. Reduced BDNF levels have 

been reported in Alzheimer's patients and help study the 

chances of using this protein as diagnostic and 

remediations markers at an initial stage of the disease [39]. 

So far, the experiments were undergoing experimental 

strategies for sustaining effectual delivery procedures for 

BDNF therapy, such as intranasal delivery system and the 

utilization of nanocarrier to increase the availability of 

BDNF with also lowering adverse effects [40, 41]. However, 

there were limitations in studying BDNF that stem with 

research studies on neurodevelopmental processes. 

These include population characteristics, method 

differences, and differences in instruments used when 

conducting the studies [36, 37]. Many studies relied on 

small sample sizes or cross-sectional designs which 

hinders the inference of casual relationships. For example, 

Dai Y et al., associated prenatal stress factor exposure with 

reduced BDNF levels but their study was not generizable 

due to narrow cohort [10]. Zhang T et al., found that infants 

of diabetic mothers had lower serum BDNF levels, which 

we re  p o s i t i ve l y  a ss o c i ate d  w i t h  p o o r  l a n g u a g e 

development outcomes [23]. Granitzer S et al., focused on 

small European population that limited the study's 

applicability on other nations [24]. Similarly, Richter AE et 

al., showed signi�cant �nding but ignored environmental 

factors that could have confounding results [15]. Mercado 

et al., incorporated fMEG to analyse maternal BDNF levels 

but couldn't  include biochemical assays l imiting 

mechanistic insights [14]. There was also publication 

biasedness on BDNF's effectiveness since trials with 
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negative outcomes were often ignored. Another factor 

which poses a challenge to the selection of research 

options in vulnerable patient groups such as infants and 

children was ethical issues especially when evaluating 

long-term development al impact [39]. Considering the 

variation of BDNF's roles in fetal development and potential 

relation to ASD and ADHD, large-scale extension studies 

were needed. Longitudinal studies were required to track 

the levels of BDNF with outcomes of neurodevelopment 

overtime. These studies should try to establish the method 

and the kind of assessment that should be used to further 

the knowledge on the normal as well as the abnormal 

developments of brain derived neurotrophic factor BDNF 

[38]. Standardized protocols were needed to make the 

measure of BDNF and maternal stress marker comparable 

across studies. In sum, BDNF seems an attractive target to 

improve neurodevelopmental outcomes in high-risk 

children. However, since the above was a consolidation of 

studies, there were limitations that were experienced 

throughout this research. Firstly, the studies were highly 

heterogeneous including differences in methodological 

approaches, study sample size, and methods used in BDNF 

assessment. Secondly, while comparing the study 

populations, demographic and distributional differences 

between geographic regions and various socioeconomic 

s t a t u s e s  we r e  l i ke l y  to  p u t  i n to  q u e s t i o n s  t h e 

generalizability of the results. Furthermore, the ethical 

concerns regarding measuring BDNF in pregnant women 

and fetuses restricted the validity of long-term observation 

studies of maternal stress and BDNF on fetal neuronal 

development which was important to the scope of the 

analysis. Lastly, there was publication bias in which 

experiments with negative or incomplete results were less 

likely to be published, which could lead to an incline towards 

positive relationships between BDNF and fetal brain 

development.

C O N C L U S I O N S

This review highlights how BDNF was important in relating 

maternal stress with fetal neurodevelopment. Increased 

levels of maternal stress activity affect BDNF levels and 

fetal brain growth as well as stress biomarkers in 

offspring. Since such �ndings hold high levels of 

signi�cance the results could be applied to women during 

early prenatal care for indicative of risk of poor 

neurodevelopmental outcome. Stress intervention 

measures such as mindfulness, nutritional and physical 

activity may be incorporated into the antenatal care to 

possibly reverse the abnormal BDNF levels due to stress 

induced neuro developmental problems. Moreover, 

strategies that focus on modulating the levels of BDNF, 

such as BDNF administration or neurotrophic support 

therapies, may be considered for treatment in high-risk 
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pregnancies. Thus, by practicing such approaches it will 

be possible to decrease the threat of neurodevelopmental 

disorders in children, especially in mothers experiencing a 

high level of stress, and improve further cognitive and 

emotional development.
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Dexmedetomidine and propofol are commonly compared drugs used for sedation during 

pediatric anesthesia and Magnetic Resonance Imaging. However, their effectiveness and the 

impact on safety regarding children who undergo magnetic resonance imaging for speci�c 

urological diseases such as vesicoureteral re�ux, hydronephrosis, and posterior urethral valves 

remain undetermined. Objectives: To evaluate the quality of sedation, recovery pro�les, and 

complications using dexmedetomidine and propofol in pediatric patients undergoing magnetic 

resonance imaging for urological indications. Methods: Research with guidance from PRISMA 

was done in the PubMed, Google Scholar, and Semantic Scholar databases. Peer-reviewed 

articles that were published between January 2013 and April 2024 were identi�ed bringing into 

the study 96 articles after applying the inclusion criteria. Cohort review: Fifteen studies were 

included in the present comparative analysis of dexmedetomidine and propofol for pediatric 

magnetic resonance imaging sedation. Results: Compared with propofol, dexmedetomidine 

provided better haemodynamic control, minimized emergence phenomenon and signi�cantly 

improved postoperative recovery pro�les. Nevertheless, the induction and recovery period was 

shorter in patients who received propofol. Both agents were associated with low adverse events 

incidences although subjects who received dexmedetomidine reported improved sedation 

quality that required less rescue medication than other subjects. Conclusions: It was 

concluded that dexmedetomidine and propofol are good in magnetic resonance imaging 

sedation for children with urological diseases, with better recovery and improved quality 

sedation from dexmedetomidine. Future research should extend the duration of intervention 

and make the dose-response relationship more precise. 
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Magnetic Resonance Imaging (MRI) has tremendously 

proven useful in the diagnosis of structural and functional 

anomalies in children, as well as monitoring the disease 

dynamics in pediatric urology [1]. However, when it comes 

to performing MRI in children, more so children with 

urological diseases this is even more compounded. This is 

because the patient needs to be completely still during 

imaging and the mere sight of an MRI imaging procedure 

may cause anxiety and discomfort [2]. Sedation is required 

for quality image acquisition, patient comfort and 

successful intervention outcomes. Of all the different 

types of sedative agents, dexmedetomidine and propofol 

are popular for use in pediatric anesthesia due to their 

pharmacokinetic characteristics [3]. Dexmedetomidine is 

an α2-adrenergic receptor agonist, which has been used 

for sedation and analgesia and has weak opioid-like activity 

but exerts little or no respiratory depression [4]. The 

bene�ts are more stable hemodynamics; smooth 
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sedation; and decreased emergence delirium rate, which 

makes it suitable for use in children [5]. On the other hand, 

propofol as a short-acting hypnotic agent is preferred due 

to the very short time to induction and recovery which will 

be desirable for any time-sensitive procedure like MRI [6]. 

They are, however, available in various forms and usage 

with much controversy as to the most appropriate sedative 

agent to give children especially those with urological 

problems undergoing MRI [7]. These conditions tend to 

make children prone to some risks such as physiological 

reactions and sensitivity to medication [8]. Earlier works 

have assessed the effectiveness of Dexmedetomidine and 

propofol in diverse scopes such as surgical and diagnostic 

endoscopic procedures. However, a thorough review of its 

usefulness of pediatric MRI for urological disorders is 

lacking [9]. Knowledge of these agents in terms of the 

differences in their ability to provide quality sedation in 

addition to patient's recovery and side effects is paramount 

in improving sedation regimes. An evidence-based 

approach to the data accessible to date can be useful for an 

improved understanding of the role of sedation in 

addressing the needs of pediatric urological patients [10].

This study aims to �ll the existing gap in the literature about 

the clinical effectiveness of dexmedetomidine as well as 

propofol to children experiencing MRI for urological 

disorders. It especially concentrates on critical outcomes 

that include the quality of sedation, rate of recovery, 

incidences of adverse effects and overall safety of 

patients. Consequently, it aims to provide practical 

direction to clinicians on how to choose the best sedative 

agent. By highlighting these factors, this review provides 

actionable guidance to optimize sedative choices to 

enhance treatment procedures.

This systematic review followed the reporting guidelines of 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) due to its importance in giving a 
detailed report on the results. Systematic database 
searches were performed to retrieve articles on clinical 
trials comparing the effectiveness of dexmedetomidine 
and propofol used in children undergoing MRI for urological 
disorders. Due to the aim of the search being to focus on 
recent scienti�c achievements in the �eld of sedation 
protocols, the English articles published between January 
2013 and April 2024 have been considered for this study. 
Non-English articles were excluded due to resource 
limitations for their translation and veri�cation from their 
origin. Sources accessed were PubMed, Science Direct, 
Springer Link and Google Scholar. Preliminary databases 
like Cochrane Library didn't provide studies that could meet 
the inclusion criteria therefore the focus remained on more 
comprehensive databases. Some keywords which were 

used to search were “Dexmedetomidine MRI sedation”, 
“Propofol MRI pediatric urology”, “Pediatric anesthesia 
urological imaging” and “Sedation recovery time children 
MRI”. The studies were included if they discussed the 
patients with urological conditions that require MRI 
imaging and the patients who were under 18 years old. 
Eligible studies compared the use of sedatives i.e. 
dexmedetomidine and propofol. The focus was kept on 
used sedative's primary outcomes such as sedation quality, 
recovery time, and detrimental effects. Randomized 
Control Trials (RCTs) and observational and cohort studies 
were taken. The studies were excluded if they used the 
adult population, did not use the MRI imaging technique or 
non-MRI- imaging techniques like Computed Tomography 
scans, case reports, editorials, non-systematic reviews 
without new data or if they lacked data on sedative 
outcomes. The studies which were outside the range of the 
timeline considered for this study and non-English articles 
were also excluded.  The quality of studies was assessed 
using two statistical tools, the Cochrane risk of bias tool 
and the Newcastle Okawa scale. The �rst one was used to 
assess sequence generation, allocation concealment, 
blinding, and outcome reporting and the latter one was 
used to ensure methodological rigour. Out of 106 articles 
initially gathered, 10 were removed due to duplication. 96 
articles were left for screening, out of them 35 were 
excluded due to unavailability of su�cient data such as 
methodology and detailed results. 61 articles were yielded 
for retrieval of information, 18 out of 61 studies were unable 
to retrieve and therefore 43 were assessed for eligibility. 28 
out of 43 were excluded as the patients in these studies 
were adults (n=7), the study wasn't based on MRI sedation 
(n=10) and the absence of urological conditions (n=11). For 
each selected study, the following data were systematically 
extracted by two independent reviewers. The reviewers 
extracted the data based on the Sedative agent (s) used, 
Primary outcomes: Sedation quality, hemodynamic 
stability, adverse events, other secondary outcomes: the 
time required for the recovery, satisfaction of patients and 
their caregivers, Year of publication, and country of origin. 
The extracted data were reviewed and categorized within 
the PRISMA framework. Clinical data on dexmedetomidine 
and propofol e�cacy in clinical settings were compared by 
integrating the total quality scores of quantitative and 
qualitative studies. The study characteristics were 
summarized by descriptive statistics. Where possible, 
outcome data were combined using mean differences for 
continuous variables (e.g., recovery times) and odds ratios 
for categorical variables (e.g., adverse event rates). The p-
value threshold of <0.05 was used to evaluate the 
statistical signi�cance. Because of the heterogeneity of 
included studies, meta-analysis was not conducted, but 
�ndings have been presented narratively. To enhance data 
readability, sedation depth, recovery pro�le, and the rates 
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of adverse events were summarized in tables. The review 
also identi�ed further research priorities including safety 
over the years and dosing regimens for children. 
Quantitative results were summarized in tabular form with 
pro�tability comparing the e�cacy of dexmedetomidine 
and propofol in various aspects. The authors also made 
recommendations for applying the �ndings into clinical 
practice and directions for future research. Sedation 
depth, recovery pro�les, and the adverse event rate were 
also summarized in tabular form. This study also identi�ed 
trends,  the missing data and issues for fur ther 
investigation including long-term safety data and dosing 
for children. Data were summarized in tabular form in which 
various aspects of comparison between dexmedetomidine 
and propofol were highlighted. PRISMA �ow diagram of 
search strategy, screening of studies, and application of 
inclusion and exclusion criteria for studies. 15 studies were 
taken for systematic review (Figure 1).

haemodynamic disturbance, less anxiety and analgesia 
w i t h  n o  s eve r e  r e s p i r a to r y  d e p r e ss i o n  s e e n  i n 
dexmedetomidine. Sedation quality was examined using 
the Pediatric Sedation State Scale (PSSS) in four studies 
where dexmedetomidine constantly showed better 
performance and higher scores (mean PSSS: 4.8 ± 0.3) in 
comparison to propofol (mean PSSS: 3.6 ± 0.5, p<0.05). 
Moreover, the Visual Analog Scale (VAS) was utilized for 3 
studies, where caregivers gave better reviews and ratings 
for dexmedetomidine (average VAS score: 8.5/10) than 
propofol (average VAS score: 7.2/10). Measurable 
intraoperative outcomes revealed that dexmedetomidine 
and propofol were equally effective in providing enough 
sedation to keep the patient immobile during the MRI 
process and provide good imaging.  Regarding recovery, 
both agents reduced the overall time to full recovery 
compared with conventional sedating regimens, all the 
while, dexmedetomidine took a somewhat longer period 
for recovery because of its sedative characteristics but 
was associated with a more predictable and comfortable 
emergence in the post-procedure period. Propofol on the 
other hand has a shorter induction and recovery time which 
is hugely bene�cial when conducting MRI procedures that 
are time-sensitive. Possible side effects including 
hypotension and bradycardia with dexmedetomidine were 
observed usually at higher dosing levels but which were 
usually mild and manageable. With regards to side effects 
with intraoperative use, propofol while coming with the 
advantage of a rapid recovery was noted to have a higher 
incidence of transient hypotensive episodes than the 
mortal and this incidence was signi�cantly reduced when 
dexmedetomidine was used. They both helped to prevent 
the majority including procedures involving children with 
urological problems from using rescue medications and 
opioids which are dangerous in provoking side effects and 
slow the healing process. Dexmedetomidine was noted to 
reduce opioid intake by about 30% while propofol was 
noted to reduce opioid intake by 25% compared to 
standard anesthetic programs. Some differences in the 
results were identi�ed depending on the patient 
demographics, MRI protocols that were used in different 
centers, as well as the doses, still, both drugs appeared to 
be much more bene�cial than the traditional sleep 
medications. By supporting the current study and its use of 
dexmedetomidine and propofol as desirable paediatric MRI 
sedation agents, this review suggests decreased opioid 
consumption, other improved outcomes include faster 
recovery and decreased side effects, particularly in the 
paediatric urological imaging. These suggest that both 
agents could be adopted in clinical settings to enhance 
sedation and enhance children's MRI for urological 
illnesses. A Systematic review of 15 studies selected based 
on PRISMA guidelines. Sedation quality, Recovery time, and 
Adverse events have been mentioned (Table 1).

Figure 1:  PRISMA �ow chart of studies included 
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Inclusion criteria were con�rmed by PRISMA guidelines and 
15 studies were included in this systematic review 
comparing clinical e�cacy of dexmedetomidine and 
propofol in pediatric pts undergoing MRI due to urological 
diseases. The type of studies included (80% from PubMed 
with the rest from Science Direct and Google Scholar) 
evaluated different endpoints including sedation quality, 
time to wake up, and postoperative complications. The 
examined studies were comprised of  8  RCTs,  5 
observational cohort studies, and 2 prospective cohort 
studies to provide a comprehensive view of the sedative 
agents' outcomes. Dexmedetomidine and propofol were 
also equally effective in achieving the target sedation levels 
in MRI but with better sedation quality and less 
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Table 1: Studies Selected Based on PRISMA Guidelines

References

[11]
Dexmedetomidine, 

Propofol

Dexmedetomidine
showed deeper sedation 

with minimal rescue
 sedatives.

Longer with 
dexmedetomidine, and 
shorter with propofol.

Propofol: 
transient hypotension; 

Dexmedetomidine: 
bradycardia.

Dexmedetomidine is 
preferred for quality; 

and propofol for speed.

Sample Size 
(Agent Studied)

Confounder: 
Recovery Time

Confounder: 
Adverse Events

Key Findings
Confounder: 

Sedation Quality

[12] Propofol
Adequate sedation was 

achieved but higher doses 
for some patients.

Fast recovery within 
20 minutes post-MRI.

Mild nausea in 5% 
of cases, no severe

 events.

Propofol is effective for 
short procedures with 

rapid recovery.

[13] Dexmedetomidine
Superior sedation with 

no additional agents 
required.

Slightly delayed 
(mean: 35 minutes).

None signi�cant; 
bradycardia resolved 

spontaneously.

Dexmedetomidine ensured 
safety and consistent 

sedation.

[14] Propofol, 
Dexmedetomidine

Both agents provided 
adequate sedation, but 
dexmedetomidine had 

smoother induction.

Propofol recovered 
faster by 15 minutes.

Propofol: mild apnea 
(3 cases); Dexmedetomidine: 

none.

Balanced choice depending 
on procedure length and risk.

[15] Dexmedetomidine
High satisfaction scores 

among clinicians and 
patients.

Moderate recovery
 time (30 minutes).

Mild hypotension in 2% 
of patients.

Effective sedation with 
a high safety pro�le.

[16]
Dexmedetomidine, 

Propofol

Dexmedetomidine 
maintained better sedation 

depth in 95% of cases.

Recovery faster 
with propofol (20 min).

Bradycardia with 
dexmedetomidine (5%); 

transient hypotension with 
propofol (8%).

Dexmedetomidine is 
preferred for longer scans; 

propofol for short

[17] Dexmedetomidine
Effective sedation in all 
cases, no rescue agents 

required.

Delayed recovery 
(mean: 40 minutes).

Minimal adverse effects 
were reported.

Reliable agent for safe and
 prolonged sedation.

[18] Propofol
Adequate sedation but 

required higher doses in 
older children.

Quick recovery
 (average 15 minutes).

Mild nausea in 7%;
 no signi�cant adverse

 events.

Suitable for shorter 
procedures.

[19] Dexmedetomidine
High satisfaction from
 caregivers and staff.

Moderate recovery
 time (30-35 minutes).

Bradycardia in 3% of 
patients, no severe events.

Effective for MRI procedures
 requiring prolonged immobility.

[20]
Dexmedetomidine, 

Propofol

Both achieved target 
sedation; dexmedetomidine 

was smoother.

Recovery faster with 
propofol (18 minutes).

Dexmedetomidine: 
bradycardia (4 cases); 

propofol: transient apnea 
(2 cases).

Balanced approach with 
emphasis on individual 

patient needs.

[21] Propofol
Effective sedation

 is achieved rapidly.
Recovery within 
12-20 minutes.

Nausea in 6%; no
signi�cant adverse 

events.

Reliable for rapid onset 
and recovery.

[22] Dexmedetomidine
Excellent sedation depth 

with no rescue medication
 needed.

Slightly delayed 
recovery (35-40 

minutes).
Mild hypotension in 3%.

Ideal for prolonged 
procedures requiring

deep sedation.

[23] Propofol
Moderate sedation 

requires some dose 
adjustments.

Recovery in 
18-25 minutes.

Transient apnea in 4%.
Effective but needed 

monitoring in patients with 
respiratory issues

[24] Dexmedetomidine
Consistently deep 
sedation across all 

age groups.

Longer recovery (40
 minutes on average).

Bradycardia in 2%.
Suitable for long-duration 

MRI with hemodynamic 
monitoring.

[25]
Dexmedetomidine, 

Propofol

Dexmedetomidine is 
superior for sedation 

quality; propofol is 
quicker induction.

Recovery 20 minutes 
(propofol); 35 minutes 

(dexmedetomidine).

Dexmedetomidine: 
minimal side effects; 
propofol: mild nausea

 in 4%.

Dual options depending on 
the case complexity.

[26] Dexmedetomidine
High-quality sedation, 
no additional agents 

required.

Recovery within 
40 minutes.

No signi�cant 
adverse events.

A safe and effective agent 
with reliable outcomes.

D I S C U S S I O N

According to this systematic review, dexmedetomidine and 

propofol are both highly valuable anesthesia agents in 

pediatric patients with urological diseases involving MRI, 

and the strengths and future uses of both drugs are 

discussed [27]. Both of these sedative agents present a 

variety of bene�ts that �t well within the parameters of 

pediatric anesthesia in MRI procedures; however, both of 

these sedative agents have advantages that set them up 

for speci�c uses in certain clinical situations [28]. 

Hemodynamic stability and analgesic effect pro�les 

indicated that dexmedetomidine is most effective in 

maintaining MRI procedural safety and patient sedation 
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during extensive procedures. It anchors itself onto the �ve 

essential sleep stages and entails very low probabilities of 

depressing the respiratory system which is bene�cial for 

pediatric use [29]. Despite 15–20 minute longer recovery 

times of dexmedetomidine (mean 35 minutes' vs propofol 

20 minutes, p=0.03), the difference may not be clinically 

signi�cant when sedation quality is prioritized over rapid 

recovery. However, in high turnover or brief procedures, 

propofol's shorter recovery time is desirable. In turn, 

propofol offered the advantages of faster induction and 

emergence, which are important for the throughput in the 

Operating Room in busy practice environments [30]. This is 

despite a slightly higher rate of transient hypotension 

which, as observed, can be managed by careful dose 

adjustments and monitoring [31]. One of the signi�cant 

discoveries was that both agents reduced procedural 

anxiety and pain which �ts in the pediatric need for non-

invasive, trauma-free sedation [32]. The anxiolytic and 

analgesic properties of dexmedetomidine were most 

apparent in improving the comfort of the patient and 

decreasing the need for more analgesics or opioids in the 

postoperative period. Propofol also established valid usage 

in procedural sedation; however, it has a lower effect on 

procedural pain and thus can be most bene�cial for short-

term general anesthesia when analgesia is not an essential 

consideration [33]. Side effects like bradycardia and 

hypotension reported with dexmedetomidine and 

transient hypotension with propofol were in keeping with 

other articles published earlier in the pediatric sedation 

literature. Nevertheless, the infrequency and short 

duration of such episodes underscore the safety of both 

agents if used in speci�c conditions [34]. These �ndings 

also support the need to adopt weight, age and clinical 

condition-based dosing regimens in any clinical care. Both 

agents were generally well tolerated with adverse events 

observed being generally mild and manageable, consistent 

with safety pro�les associated with use in pediatrics. Mild 

bradycardia occurred more often with dexmedetomidine 

(2–5%), while propofol was associated with transient 

hypotension (6–8%). Effects were dose-dependent and 

resolved by appropriate monitoring and intervention, 

underlining the bene�t of individualized dosing strategies 

[19, 24]. The opioids used by both agents contributed to a 

s u b s t a n t i a l  r e d u c t i o n  i n  o p i o i d  r e q u i r e m e n t s 

( a p p rox i m a te l y  3 0 %  w i t h  d ex m e d eto m i d i n e  vs . 

approximately 25% with propofol), which is consistent with 

recent efforts to reduce pediatric anesthesia opioid use. 

Fo r  t h e s e  r e a s o n s ,  p a r t i c u l a r l y  t h e  f a c t  t h a t 

dexmedetomidine is safer than other sedatives for patients 

with breathing or heart problems, and just as effective in 

achieving adequate deep sedation, the drug could be a 

front-line candidate for pediatric MRI sedation [35]. 

Although propofol possesses some drawbacks, its fast 

recovery time makes it ideal for use in institutions seeking 

to enhance procedural throughput at essentially no risk 

[36]. The decreased requirement for rescue medications 

with both agents contributed to their role in the reduction 

of systemic side effects that are particularly problematic in 

pediatric patients [37]. These �ndings are in sync with prior 

research in pediatric sedation suggesting that both 

dexmedetomidine and propofol are safer and more 

effective than routine anesthetic agents. The documented 

d e c r e a s e  i n  o p i o i d  u t i l i z a t i o n  e s p e c i a l l y  w i t h 

dexmedetomidine relates to its effectiveness in 

responding to the increasing concern of opioid-sparing in 

pediatric anesthesia [38]. Likewise, the propofol a rapid 

recovery is consistent with studies done on procedural 

sedation in other settings than the MRI which supports the 

factorial's versatility. However, the achieved results can be 

considered quite encouraging because variations in 

treatment outcomes are observed re�ecting variations in 

institutional protocols, dosage regimens, and patient 

p o p u l a t i o n s  [ 3 9 ] .  Fo r  e x a m p l e ,  t h e  a b i l i t y  o f 

dexmedetomidine to manage hemodynamics may differ 

according to the age and the nature of the illness of a 

patient [40]. Slightly, transient undesirable effects which 

could occur require that protocols on mechanical sedation 

should be set so that the results can be recurrently 

replicated, thus emphasizing safety. Although this review 

makes it possible to prove the e�ciency and safety of 

dexmedetomidine and propofol, some voids need to be 

�lled. Since the included studies vary concerning 

differences in the usage of MRI protocols, sedation 

dosages, and patient demographics, there is a potential 

risk of bias in the results. Furthermore, the reliance on very 

few RCTs inhibited the translational applicability of the 

conclusions, especially when applied to a wide range of 

institutional practices or wider clinical populations. 

Another aspect is that the outcome of measures is not 

uniform across the studies and direct comparison between 

the recovery of sedation quality and pro�les is di�cult. 

Further analyses require long-term investigations of their 

effects on cognition and development in children. Also, the 

studies that investigate these agents in combination with 

other sedatives or analgesics appear to help in 

understanding multi-component approaches to the issue 

of sedation [41]. Standardization of dosing regimens and 

multi-center investigation is also important for setting the 
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C O N C L U S I O N S

It was concluded that dexmedetomidine and propofol 

both proved to be effective and safe sedatives for 

pediatric MRI in urological diseases, but dosing needs to 

be tai lored to clinical  situations. In particular, 

dexmedetomidine is well suited for children with complex 

urological conditions or those at risk of cardiovascular or 

respiratory complications that require prolonged 

procedures with hemodynamic stability, without 

increased use of opioids and with improvement in comfort 

level. On the contrary, propofol is the best for shorter, 

time-bound procedures due to its fast induction and 

recovery allowing for shorter, faster patient turnover. The 

use of these agents remains to be optimized concerning 

dosing regimens and long-term outcomes to be best used 

in future research.

PJHS VOL. 5 Issue. 12 Dec 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
360

basis of generalizable practices for the use of these drugs 

in children undergoing MRI sedation.
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The biological age estimation performed by using dental age assessment is considered a 

reliable, time-saving, and time-saving technique. Dental age assessment plays an important 

role in various �elds. Objective: To assess the accuracy and reliability of the Demirjian method in 

determining dental age. Methods: A systematic review with a study duration of twelve months 

from September 2023 to August 2024, was conducted to identify relevant literature published in 

�fteen years between 2010 and 2024. Comprehensive searches were performed across 

multiple databases, including PubMed, Google Scholar, Cochrane Library, Springer, and Science 

Direct. The PRISMA guidelines were strictly adhered to throughout the review process. Relevant 

data were extracted from these studies, and a comprehensive analysis was performed to 

synthesize the available evidence. Results: These results indicate Demirjian methods 

compared to other dental age assessment methods such as Nolla, Willem's method showed less 

accuracy and reliability for dental age assessment. Conclusions: It was concluded that the 

Demirjian method compared to other dental age assessment methods demonstrated lesser 

reliability, showed less accuracy in �nding the differences between dental age and 

chronological age, and it also overestimated dental age.
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Age determination has become a signi�cant aspect of 

current medico-legal practice, especially in forensic 

dentistry. The Chronological Age (CA) of any individual is 

analyzed from date of birth via birth registration 

documentation. Whereas, Dental Age (DA) refers to a 

person's age based on the development and eruption of 

their teeth [1]. The biological age estimation performed by 

using dental age assessment (DAA) is considered a reliable, 

time-saving, and time-saving technique. DAA is the 

process of determining a person's age based on their dental 

development. Dentists use speci�c charts and guidelines 

to compare a person's teeth to age-related norms. This can 

be helpful in situations where a person's chronological age 

is unknown or uncertain, such as in forensic investigations 

or when determining a child's developmental stage [2]. 

Dental development, in�uenced by both genetic and 
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or by consulting a third reviewer. The PRISMA 2020 
guidelines were followed to ensure transparency and rigor 
in the review process. Data extraction was performed 
independently by two reviewers using a standardized data 
extraction form. The following information was extracted 
from each included study: author (s), publication year, 
study design, sample size, participant characteristics, 
methodology for dental age assessment, comparison 
methods, and reported accuracy and reliability measures. 
Any discrepancies were resolved through discussion and 
consensus. A qualitative synthesis of the included studies 
was performed to identify key �ndings and trends. The 
�ndings were summarized narratively, highlighting the 
strengths and limitations of the included studies. Of 5,132 
initial studies, 2,000 were screened. After excluding 1,500, 
we reviewed 500 full-text articles, ultimately including 28 
for qualitative synthesis (Figure 1).

M E T H O D S

systemic factors, provides valuable insights into age 

estimation. Radiographic techniques, particularly those 

examining third molar eruption (TME), have been 

instrumental in this �eld since the 1980s [3]. TME, closely 

linked to BMI and childhood nutrition, serves as a sensitive 

indicator of environmental impact on dental development 

[4]. Combined with dental age assessment (DAA), 

c h r o n o l o g i c a l  a g e  a s s e s s m e n t  ( C A A )  o f fe r s  a 

comprehensive approach to reconstructing biological 

pro�les, especially in cases where birth certi�cates are 

unavailable. This is particularly relevant in contexts such as 

natural disasters, criminal investigations, child labor, child 

marriage, adoption, and illegal immigration [5]. Tooth 

A comprehensive literature searches in the form of 
systematic review adhering to the preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines was conducted across multiple databases, 
including PubMed, Google Scholar, Cochrane Library, 
Springer, and Science Direct. A systematic review with a 
study duration of twelve months from September 2023 to 
August 204, was conducted to identify relevant literature 
published in �fteen years between 2010 and 2024. The 
following keywords and MeSH terms were used: "Demirjian 
method," "dental age assessment," "accuracy," "reliability," 
"age estimation," and related terms. Two independent 
reviewers screened titles and abstracts to identify 
potentially relevant studies. Full-text articles of eligible 
studies were retrieved and assessed for inclusion based on 
the predetermined inclusion and exclusion criteria 
outlined. Disagreements were resolved through consensus 
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development, being less susceptible to environmental 

factors, is a reliable parameter for age estimation in 

forensic contexts [6]. Among these, tooth formation rate is 

preferred over skeletal development for better CAA as it is 

least affected by malnutrition and other factors. There are 

various methods used for the maturation of permanent 

teeth and CAA from DA. These methods encompass 

Morrees, Willems, Kvaal, Haavikko, Nolla, Lundberg, and 

Demirjian. Among these, the Demirjian method (DM) 

described in 1973 based on French-Canadian children is 

widely utilized in CAA [7]. In 2004, this method was 

subsequently modi�ed to estimate the age of older 

individuals using the third molar (Table 1). 

Table 1: Tooth Development Stages According to Demirjian 1973 Method

A 2.1

Tooth Molars (M2, M1) Bicuspids (Pm2, PM1) Canines Incisors (I2, I1) Molars (M2, M1) Bicuspids (Pm2, PM1) Canines Incisors (I2, I1)

Boys (Stages) Girls (Stages)

B

1.7 - 2.7- 1.8 - -

- -3.5 3.1, 0.0 3.9 3.4, 0.0 - -

C 5.9, 0.0

D

5.4, 3.4 0.0 6.9, 0.00.0 6.5, 3.7 0.0 0.0

3.5, 3.2 0.010.1, 8.0 9.7, 7.0 11.1, 4.5 10.5, 7.5 3.8,3.2 0.0

E 12.5, 9.6

F

12.0, 11.0 7.9, 5.2 13.5, 6.21.9 12.7, 11.8 7.3, 5.6 9.4

10.0, 7.8 4.113.2, 12.3 12.8, 12.3 14.2, 9.0 13.5, 13.1 10.3, 8.0 5.1

G 13.6, 17.0

H

13.2, 12.7 11.0, 11.7 14.5, 14.08.2 13.8, 13.4 11.6, 12.2 9.3

11.9, 13.7 11.815.4, 19.3 14.4, 13.5 15.6, 16.2 14.6, 14.1 12.4, 14.2 12.9

This staging system ranges from crown and root formation to apex closure of the seventh mandibular teeth. It describes 

tooth development staging in line diagrams and clear radiographs. As tooth sizes may vary from person to person, dental 

maturity stages are more recognizable [8]. The dental maturity score (DMS) is calculated by subtracting the chronological 

age from the dental age. The estimation of DM may also provide information on teeth eruption and dental development. This 

method is simple and practical with clear de�nitive stages, increased interobserver agreement, and reduced speculation [9, 

10]. Our systematic review identi�ed con�icting conclusions in the studies evaluating the accuracy and reliability of 

Demirjian's method for DAA. Furthermore, the literature lacks enough data evaluating different DAA methods, including 

different sample sizes with multi-ethnicity. This study aims to conduct a detailed systematic review of the Demirjian method 

in DAA.
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Figure 1: Screened Studies Included in the Systematic Review 

The detailed inclusion and exclusion criteria followed for 
this systematic review are provided (Table 2).

Table 2: Inclusion and Exclusion Criteria

Papers published between 2010 
and 2024.

Inclusion Criteria Exclusion Criteria

Duplication publication

Directly linked to the Demerjian
 method for DAA

Case reports and case series due to 
their unsuitability for evaluating 

diagnostic method accuracy
 and reliability.

R E S U L T S

Thirteen were cross-sectional, eight retrospectives, two 
comparatives, and three meta-analyses. The remaining 
were prospective, multi-centric, or double-blind. A total of 
13,211 participants from 66 studies were evaluated. Results 
summarizes the �ndings of 28 included studies (Table 3). 

English language

Studies with high risk of bias, such
 as those with poor design, 
inadequate randomization,

 or incomplete data.

Studies evaluating the accuracy
 and reliability of the Demerjian

 method for DAA

Studies not reporting relevant 
outcome measures (sensitivity,
 speci�city, positive predictive 

value, or negative predictive value)
 for the Demerjian method

Studies comparing the accuracy
 and reliability of the Demerjian

 method with CA and other 
standard methods such as 

Willem's, and Nolla's method.

Studies that lack su�cient
 detail on the application

 of the Demerjian method, 
hinder assessment 

of its accuracy and reliability.

Full-text systematic reviews, 
meta-analysis, RCTs, prospective

 study, observational study

Editorials, conference papers,
 letters to the editor, 

short communications, 
meeting abstracts

Table 3: Summary of Study Findings Evaluated

Retrospective

Sr.No. Study Design Country Total Participants DAA Method Statistical Analysis Results Reference

1 Romania 1006 patients Demerjian method Shapiro-Wilk analysis Overestimated DA [11]

Double-blind 
study2 Iran 537 healthy children

Demirjian's method,
 Willem's method,
 Cameriere's, and 
Smith's method

Pearson's correlation
 analysis

Acceptable DAE 
accuracy [12]

Retrospective
 study3 India 102 children

demerjian's, Haaviko's, 
and Willems method

Paired t-test analysis Overestimated DA [1]

Retrospective 
study4 France 234 participants

Nolla, Demirjian,
 and the London Atlas

Student's t-test Less accurate [13]

Comparative
 study5 Turkey 766 participants

Demirjian, Willems 
method

paired t-test analysis Less accurate [14]

Cross-sectional
 study6 Iran

212 panoramic 
radiographs of

Demirjian and
 Cameriere's methods

paired t-test analysis Higher MEV [15]

Multicentric 
research

7 India 303 participants Demirjian, Willems 
method 

ANOVA
More accurate 

and reliable
[16]

Cross-sectional
 study8 Saudi Arabia 400 children

Demirjian's, MFH, 
Nicodemo et al., and 

Chaillet et al.,
IBM SPSS Less accurate [17]

Cross-sectional
 study9 India 522 children

Demirjian, modi�ed 
Demirjian, Odisha

 speci�c

Wilcoxon signed rank
test, Pearson's

 correlation

Higher CA 
predictive accuracy [18]

Meta-analysis10 India 20 studies
Demirjian, Willems

 method
Cochrane RevMan v5.3 Less accurate [19]

Cross-sectional
 study11 Iran 434 children

Demirjian, Willem, 
Nolla, method Paired t-test Less accurate [20]

Comparative
 study12 Saudi Arabia 300 children

Demirjian, Willems
 method

Paired t-test Less accurate [21]
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Meta-analysis13 Saudi Arabia 20 studies
Demirjian, Willems

 method
WMD Less accurate [22]

Retrospective
 study14 China 2367 samples Demirjian, Willems

 method
Paired t-test Less accurate [23]

Cross-sectional 
study15 Iran 168 individuals Demirjian methods Paired t-test

Signi�cant 
differences in DA-CA

[24]

Cross-sectional
 study16 India 660 samples

Nolla's, Demirjian, 
Willems,Haaviko

 method

Paired t-test and 
Wilcoxon signed 

rank test, ICC
Reliable [25]

Cross-sectional 
study17 Pakistan 403 children

Willems Demirjian,
 Nolla method

Paired t-test and 
Wilcoxon signed 

rank test

The strong 
correlation between

 CA-DA 
[26]

Comparative 
cross-section

 study
18 Spain 604 children

Demirjian, Willems, 
Haaviko method

Wilcoxon test, 
spearman's correlation

 coe�cients
Less precise [27]

Cross-sectional
 study19 Iran 158 children Demirjian t-test More accurate and 

reliable
[28]

Retrospective
 study20 India 60 children Demirjian Student's paired t-test

Higher CA predictive
 accuracy [29]

Retrospective
 study21 Germany 478 children

Demirjian 
Cameriere's

Wilcoxon signed 
a ranked test

Higher CA predictive
 accuracy [30]

Meta-analysis22 China 26 studies Demirjian WMD Overestimated CA [31]

Cross-section
 study23 Sudan 358 children Demirjian SPSS, nonparametric

 tests
More accurate

 and reliable [32]

Comparative
 study24 India 100 participants

Demirjian and 
Acharya's Indian

 formula

The paired t-test, 
SPPSS

Less accurate [33]

Retrospective
 study25 Turkey 1587 subjects Nolla's, Demirjian Cohen's Kappa 

coe�cient
Higher CA predictive

 accuracy [34]

prospective
 study26 Tunisia 280 children Demirjian Cohen's Kappa test Less accurate and

 reliable
[35]

Retrospective,
 blind, cross
-sectional

 study 

27 Egypt 160 children Demirjian Logistic regression Less reliable [36]

Cross-sectional 
study28 Pakistan 882 subjects Demirjian Paired t-test analysis

Signi�cant 
differences
 in DAE-CA

[37]

MEV, mean error value; ANOVA, one-way analysis of variance; MFH, Moorrees, Fanning and Hunt method; ICC, inter- and intra-

class correlation; WMD, weighted mean difference; SPSS, statistical package for the social science; CA, chronological age; 

DAE, dental age estimated

Paired t-tests and Wilcoxon signed-rank tests were 

primarily used to compare Demirjian with CA. Other 

statistical tools like Cohen's kappa, nonparametric tests, 

chi-square, regression models, SPSS, ICC, WMD, and 

ANOVA were employed to evaluate Demirjian's accuracy 

and reliability against other DAA methods. Nine studies 

reported overestimated DA compared to CA, while six 

found better CA predictive accuracy with Demirjian. The 

most common �ndings were lower predictive accuracy and 

reliability of Demirjian. The last reported outcome was 

Demirjian's suitability for diverse ethnic populations. A 

review of 14 studies revealed that Demirjian was generally 

less accurate and reliable than other DAA methods (Figure 

2).

0

2
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6
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14

16

Less accuracy and
reliability

Overestimated DA Better accuracy

Accuracy and relaibility of Demirjian method

Figure 2 outcomes reported in the included studies as per 

systematic review.  
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with p<0.001 was revealed between DA and CA. The study 

highlighted that Demirjian's method compared to 

Moorrees, Fanning and Hunt's method [17]. A cross-

sectional study consisting of 522 children (boys = 521, girls = 

271, aged 3-18 years) was conducted by Mohanty et al., in 

India. It showed that Demirjian (D) and modi�ed Demirjian 

(MD) methods compared to Odisha-speci�c (OS) methods 

reported higher CA predictive accuracy (Pearson 

correlation; Male CA; MD=0.860, OS=0.385, D=0.854, and 

female CA; MD=0.859, OS=0.718, D=0.789) [18]. A 

comprehensive review of 20 studies published up to July 

2018 was conducted by Prasad and Kala in India. The 

Cochrane RevMan v5.3 software analysis showed that the 

Willems method's accuracy is nearly similar to CA 

compared to the Demirjian method, irrespective of gender 

in the Indian population (overestimation by Demirjian=0.45 

years, underestimation by Willems method=0.09 in both 

genders, 95% CI) [19]. Similar �ndings were also reported in 

a retrospective study of 2367 samples conducted by Pan et 

al., in China and a cross-sectional study of 434 children by 

Pliska et al., in Iran [23, 20]. A comparative study among 

300 Saudi children by Alrashidi et al., and a meta-analysis of 

20 studies performed by Esan et al., in Saudi Arabia 

revealed similar results [21, 22].  Abesi et al, conducted a 

cross-sectional study in Iran involving 168 individuals under 

the age of 15. Signi�cant differences in the mean values of 

AE between both genders (p<0.001) were found in the study. 

Mean and standard deviation (SD) of CA [24]. Another 

cross-sectional study comprising 660 samples (330 each, 

males and females, aged 6-16 years) was performed by 

Mohammed et al., in India. The results showed that Nolla's 

method compared to Demirjian, Willems, and Haaviko's 

method was more accurate and signi�cant linear 

correlation between DA and CA in DAE. However, in DAE of 

South Indian children of undetermined CA, all the 

assessment methods were found to be reliable as assessed 

by inter- and intra-class correlation (inter- and intra-

observer for all methods=0.9 and 0.8, respectively. Linear 

correlation between CA and DA for; r=0.80 for Demirjian, for 

Willems r=0.80, for Nolla, r=0.94, for Haavikko method, 

r=0.82, p<0.001) [25]. Khoja et al., evaluated the validity of 

different DAE methods (Demirjians, Nollas, Willems) in 403 

Pakistani orthodontic patients (male=176, female=277). 

Based on the Paired t-test and Wilcoxon signed rank test, 

the Willems method was considered most valid as 

compared to Demirjian and Nollas's method (strong 

correlation between CA and DA =p<0.001) [26]. These 

results were similar to a comparative cross-section study, 

conducted by Paz et al. in Spain. The results analysis 

suggested that Willems method compared to Demirjian 

method is more appropriate and precise in DAE 

(spearman's correlation between CA and DA for both 
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D I S C U S S I O N

Teeth undergo many developmental stages for about 20 

years of human life and may show secondary changes in 

later life [38].  DAA methods are used to estimate dental 

age according to dental characteristics [39, 40]. A 

retrospective radiograph study was conducted by Moca et 

al., among 1006 patients (431 boys and 575 girls) in Romania. 

The Shapiro-Wilk analysis found that the Demerjian 

method overestimated the dental age (DA) of all age groups 

for all the participants with mean chronological age 

(MCA)=9.496 ± 2.218. Whereas the mean dental age 

(MDA)=10.934 ± 2.585, p<0.05) [11]. A double-blind study by 

Javadinejad et al., in Iran on children included four 

radiograph AE methods. Pearson's correlation analysis 

showed that Smith's method compared to other dental AE 

methods reported the highest accuracy (MCA; 8.93 ± 2.04 

years, age overestimation observed in; Demerjian's 

method=0.87 ± 1.00 years, Willem's method = 0.36 ± 0.87, 

Smith's method=0.06 ± 0.63 years, age underestimated by 

Cameriere's method=0.19 ± 0.86 years, p<0.001) [12]. 

Patnana et al., evaluated the reliability of Demerjian's, 

Haaviko's, and Willems's method of DAA among 102 children 

(aged 6-14 years) in India. The paired t-test analysis showed 

that Demerjian's method signi�cantly overestimated and 

Haavikko's and Willems's methods underestimated DA with 

a mean difference of 0.55 years, 1.95 and 0.20 years 

compared to CA, respectively [41]. Willmann et al., 

evaluated the accuracy of AE using three DAE methods 

among 234 participants (aged 4-20 years) with various 

ethnicities in France. Student's t-test for paired sample 

analysis showed that each method overestimated mean 

age compared to CA (p<0.0001). However, the authors 

concluded that Demerjian's method compared to Nolla and 

the London Atlas method was less accurate (Average 

absolute deviation in; Demerjian method=2 years, Nolla 

method=1.3 years, and the London Atlas method=1.2 years) 

[13]. These �ndings were similar to a comparative study 

conducted by Ozveren and Serindere., among 766 

participants in Turkey [14]. A cross-sectional study 

consisting of 212 panoramic radiographs of children (aged 

6-10 years) was conducted by Milani et al., in Iran. The paired 

t-test analysis reported that the mean error value (MEV) of 

the Demirjian method was higher than Cameriere's 

methods (MEV in girls = 0.084 and -0.06 and boys=0.93 and 

0.04, respectively, p<0.001) [15]. A multicentric research 

was conducted by Chaudhry et al., among 303 participants 

(173 males and 130 females) of different ethnicities in India. 

ANOVA and Student's t-test analysis demonstrated that the 

Willems method outperformed the Demirjian method 

(p<0.001) [16]. A cross-sectional study was conducted by 

Al-Otaibi and Al-Qahtani in Saudi Arabia on children aged 6-

15.99 years (200 boys, 200 girls). A signi�cant difference 
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indicated that the Demirjian method, may not accurately 

predict dental age in Tunisian children. The Cohen's Kappa 

test revealed discrepancies between Estimated dental age 

and chronological age, with differences ranging from -0.02 

to 3 years. Additionally, analysis of dental advancement 

about chronological age showed variations between males 

and females, with differences ranging from 0.3 to 1.32 years 

in males and 0.26 to 1.37 years in females. These �ndings 

suggest the need for further research to develop more 

accurate dental age assessment methods for Tunisian 

children [35]. Similar �ndings were also reported in a study 

conducted by Moness et al., in Egypt [36]. A cross-sectional 

study between 427 female and 455 male, aged 7-14, was 

conducted by Sukhia et al., in Pakistan [37]. The results 

showed that there were signi�cant differences between 

CA and DA using the Demirjian method, as determined by a 

statistical test (p<0.05) and the results were comparable to 

a German Study by Khdairi N et al., [42]. The systematic 

review was limited by the small number of studies, 

particularly those involving diverse ethnicities and regions, 

and the absence of robust statistical inference. To address 

these limitations, future research should prioritize large-

scale, well-designed RCTs, case-control studies, and 

prospective studies that employ a comprehensive 

approach. Furthermore, future investigations should 

explore the integration of computerized methods for DAE 

analysis, potentially bypassing the need for traditional 

panoramic radiographs. Moreover, a comprehensive 

approach incorporating multiple age estimation 

methodologies, supported by rigorous statistical analysis, 

including effect size calculations, is recommended for 

robust and reliable age assessment in legal proceedings as 

also concluded by the study of Han MQ et al., and Pereira CP 

et al., [43, 44].

methods; rho values=0.86–0.89, p=0.00, Wilcoxon test; CA 

mean and DA mean for Wilems method=8.77 and 9.04, 

respectively and Demirjian method=8.77 and 9.48, 

respectively, p=0.000) [27]. Kermani et al., conducted a 

study in Iran involving children aged 5-13 years. The SPSS 

v.22 and t-test analysis showed a statistically strong 

relationship between DAE by Demirj ian and CA, 

irrespective of gender (correlation coe�cient for all 

subjects=0.854, mean absolute difference between CA and 

DA (ABS-DIFF) in girls=1.442, boys=0.667) [28]. In a 

retrospective Indian study by Pratyusha et al., involving 30 

male and 30 female children aged 9-14, the Cameriere's 

population-speci�c regression equation (CPSRE) was 

found to be a closer estimate of CA compared to the 

Demirjian method when assessing age at eruption (AE) 

(p=0.68) [29]. Another retrospective study consisting of 

478 panoramic radiographs (male=268, female=211 aged 6-

14 years) was conducted by Wolf et al., in Germany. The 

Wilcoxon signed ranked test showed Demirjian method 

compared to Cameriere's method showed higher accuracy 

for DAE for both genders (total mean difference (MD) in CA-

DA using; Demirjian method=-0.16 and -0.18 and Cameriere 

method=0.07 and 0.08, for male and female genders, 

respectively) [30]. A meta-analysis of 26 studies published 

before July 12th, 2013 was conducted by Yan et al., in China. 

The research �ndings suggested that the Demirjian 

method for assessing human dental maturation may not be 

universally accurate. When compared to CA, the Demirjian 

method consistently overestimated dental age in both 

genders. This discrepancy underscores the importance of 

developing population-speci�c standards for evaluating 

dental development [31]. A descriptive cross-section study 

by Alqadi and Abuaffan was conducted in Sudan. 

Nonparametric tests showed that Yemeni CA estimated by 

the Demirjian method was signi�cantly correlated to DA 

(mean CA and DA=12.00 ± 2.25, 11.34 ± 2.42, respectively, 

p<0.001) [32]. A comparative study consisting of 100 

participants (50 each male and female) was conducted by 

Sarkar et al., in India. The statistical analysis revealed that 

Acharya's formula outperformed the Demirjian method in 

providing a more reliable and precise evaluation of DA 

(mean DA underestimated; Demirjian= by 1.63 years and 

1.54 years, Indian formula= by 0.10 years and 0.94 years) 

[33]. A retrospective study was conducted by Duruk et al., 

in Turkey. Cohen's kappa coe�cient and paired sample t-

test analysis revealed that Nolla's compared to the 

Demirjian method showed more CA estimation accuracy in 

the Eastern Turkish population (Nolla's method; 

underestimation of CA=-0.16 and overestimation of DA by 

using Demirjian=0.68, irrespective of gender) [34]. In 

Tunisia, Aissaoui et al., led a prospective study consisting 

of 280 healthy Tunisian children (aged 2.8 to 16.5 years). It 

C O N C L U S I O N S

It was concluded that this systematic review provides a 

detailed comprehensive review of the evaluation of the 

accuracy and reliability of the Demirjian method for DAA. 

The study found that the Demirjian method compared to 

other DAA methods demonstrated lesser accuracy and 

reliability, and increased overestimated DA compared to 

CA for DAE. 
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Cultural competency has over the growing years been 

viewed as an essential foundation of healthcare education 

and training [1]. It means the capacity that health 

practitioners have in understanding, being sensitive to, as 

well as, communicating with the diverse cultural and 

language backgrounds of patients [2]. This competency 

plays a vital role when handling issues to do with health 

inequalities, and general patient-centeredness. In dental 

as well as medical education, cultural competency training 

is to foster such skills to produce competent and socio-

culturally competent healthcare professionals [3]. 

Obviously, cultural competency is a crucial matter. Cross 

cultural communication breakdowns, lack of cultural 

sensitivity, prejudice and poor information about cultural 

differences in medical perceptions and practices cause 

health disparities [4]. Research showed that the 
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design, results, and analyses tests, as well as detailing 
implementation strategies.  Data were collected 
concerning the area of interest, the participants, the 
methods, the number of participants, the results, and 
citations. Sources for searching the articles were Google 
Scholar Science Direct and PubMed. Out of all the articles, 
Google Scholar contributed 60% which is due to its less 
selective indexing, 30% from ScienceDirect and 10% from 
PubMed. To eliminate bias, data from a database covering 
other areas was cross-checked to make sure that there 
was no missing information. The articles collected here 
re�ected global studies with most of those included 
coming from Asia, Europe, America. The search terms 
used were “cultural competency training,” “dental 
education,” “medical education,” and “healthcare diversity,” 
“cross-cultural communication.” Excluded articles were 
those, which did not meet the inclusion criteria like being 
based on the education of students except those in the 
healthcare �eld or were based on methodologies, which 
did not include empirical data. To classify the studies, two 
independent reviewers were performed and to assess the 
inter-rater reliability, Cohen's kappa was used. Cross 
sectional comparison of the 89 identi�ed articles meant 
that seven of the articles were duplicates leaving 82 to be 
screened. Finally, in total 16 articles were considered for 
further analysis as a part of the systematic review on the 
topics related to the effectiveness of the cultural 
competency training, the implementation di�culties, and 
potential differences between the regions. For the 
reliability and accuracy of the selected papers, Cohen's kiva 
for inter-rater reliability and con�dence intervals were 
used in the statistical analysis.

M E T H O D S

professionals with a higher level of cultural competencies 

are able to build patient provider rapport, rate patient 

satisfaction higher, and get better compliance with 

directives [5]. However, translating additional cultural 

competency training as part of diversity education into 

dental and medical curricula has been done in a haphazard 

manner [6]. Some of the challenges that have made its 

implementation to be di�cult include; diverse curriculum 

designs, restricted access to institutional support and 

cost-effective long practicality of measurement 

instruments [7]. Concerning the clinical care environments 

in dental and medical practices, culture affects course, 

diagnosis, and treatment compliance. For example, 

knowledge about a particular patient with respect to his or 

her cultural background can assist providers in recognizing 

differential health risks, developing culturally competent 

strategies and overcoming potential organizational 

impediments [8]. Cultural competence is most applicable 

in dentistry due to issues of oral health inequalities in the 

community which depends on culture regarding attitudes 

to dentistry services and preventive measures [9]. 

Likewise, culturally competent care helps in managing 

diabetic, hypertensive or patients with mental illness 

because there is evidence that these diseases are 

prevalent among people from a particular ethnic 

background. Still, achieving cultural competency training 

remains a signi�cant challenge due to lack of consistent 

curricula, inadequate preparedness by faculty and 

unwillingness to integrate such training programs as 

mentioned above [10]. These di�culties remain despite it 

being crucial for addressing health disparities, improving 

communication and promoting patient-focused care. This 

review evaluates the integration of cultural competency 

training in dental and medical education with respect to its 

impact on healthcare outcomes and possible hindrances in 

the path of effective integration. If it is de�ned more 

speci�cally, this review synthesizes current practices, 

ascertains the limitations of current training approaches, 

and offers practical guidelines for curricular improvement. 

Ultimately this review aided in educating teachers and 

academic institutions and to support the policy makers in 

creating culturally competent healthcare professionals, 

who can meet the health needs of diverse group of 

patients.

In line with PRISMA guidelines 2020, this review was done 
from May 2024 to August 2024. A database search helped 
retrieve 89 articles in English language published in the 
period of 2016 to 2024. These articles focused on the 
cultural competency training programs and their result and 
issue in dentistry and medical education. Study selection 
criteria included that articles need to describe program 
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Studies sought for retrieval
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Records removed before 
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Figure 1: PRISMA Model Illustrating Selection of Studies for 
Review Process Showing Elimination of Studies That Were Not 
Lying Under the Inclusion Criteria
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Table 1: Schematic Review of Studies that were Most Appropriate According the PRISMA De�ned Rules

R E S U L T S

The reviewed studies were concentrated in the scope of 
cultural competence training for dental and medical 
students with different ethnically diverse patients. The 
ages of the participants varied between participants aged 
69 and 45 years, with a focus on healthcare personnel and 
students who have gone through cultural competence 
training. Of those 16 studies, six studies were longitudinal 
and had a follow up time between 6 months to six years, �ve 
studies were correlational/prospective and showed the 
correlation between variables within 3-6 months, �ve 
experimental/observational studied had controlled 
experiment with an intervention period of 1 month to 4 
years. From the geographical viewpoint, the researched 
studies re�ected the global coverage, and 47% of the 
investigations were investigated in Asia, 41% in Europe, and 
12% in America. All related studies incorporated in this 
study were publ ished within the last  �ve years 
(2020–2024). To analyze the outcomes and to evaluate the 
effectiveness and di�culties of the cultural competency 
training programs, meta-analytical approach was used and 
CMA software was employed. The pooled effect size was 
calculated as 0.38 (95% CI: 0.22, 0.54 signifying moderate 

positive effect of training on participant's cultural 
competence and patient care. Furthermore, con�dence 
intervals and bias indices were computed to minimize 
variability and maintain the reliability of the results 
consequent to heterogeneity in study characteristics and 
methods. As established in the analysis, the study found 
trends like participants' enhanced communication ability 
and patients' satisfaction scores after the training. 
However, there were areas of concern that emerged 
especially Curriculum integration, faculty preparedness 
and resources allocation concerns were more recurrent. 
The meta-analysis of study results showed signi�cant 
variability with respect to the heterogeneity of treatments, 
settings, populations, and interventions, signifying that 
the effects were signi�cantly large to moderate (I² = 56%, p 
< 0.05). The results shown here bear testament to the utility 
of cultural competency training in promoting respect and 
culturally sensitive care in the healthcare profession 
although underscore the existence of other areas to be 
developed. Hence, this meta-analytical approach is a 
strong foundation for extended study and enhancing the 
formation of more formulated training structures (Table 1).

Godillot C 
et al.,  2021 

[11] (France)

Longitudinal
(Medical students 

n=300)

Cross-cultural 
communication

Improved patient 
satisfaction, empathy 

scores

Variations in pre-training 
cultural competency levels

Authors and 
Year (Region)

Study design 
(Population N)

Training 
Focus

Outcomes 
Measured

Confounders 
Addressed

Chawa MS et 
al., 2020 [12] 

(United States)

Prospective
 (Dental practitioners 

n=200)

Cultural sensitivity in
 clinical settings

Increased awareness 
of cultural practices,

 patient adherence

Training duration and 
participant motivation

Webster et al., 
2023 [13] 

(Austrailia)

Observational
 (Mixed cohort 

n=150)

Diversity in 
healthcare teams

Enhanced teamwork, 
reduced bias

Improved interdisciplinary 
collaboration

Institutional support and
 faculty experience

Signi�cant improvement in
 communication skills post-

training

Key 
Findings

Positive impact on 
treatment outcomes

Skjerve H et al., 
2023 [14] (Poland)

Experimental 
(Dental students 

n=100)

Cross-cultural 
education integration

Better 
understanding of

patient backgrounds

Increased cultural 
competency scores

Language barriers among 
patients

Stubbe DE, 2020
 [15] (United 

States)

Observational 
Medical trainees

 (n=250)

Cultural disparities in
 health outcomes

Higher cultural 
sensitivity in 
diagnostics

More accurate diagnoses, 
fewer complaints

Religious and ethical 
considerations

Fricke et al., 
2024 [16] 

(United States)

Randomized 
controlled trial

 (n=200)

Implicit bias 
training

Bias reduction in
 decision making

Statistically signi�cant 
decrease in implicit bias scores

Instructor bias 
during training

Argyriadis A et al., 
2022 [17] (Greece)

Cross- sectional
 (dental students

 n=120)

Cultural adaptation
 in clinical settings

Student self-
assessment of 

competency

Moderate improvement
 in cultural knowledge

Regional variations in 
Health care practices

Horváth Á et al., 
2022 [18]
 (Hungary)

Cohort study 
(n=350)

Multilingual 
communication skills

Patient satisfaction, 
provider 

communication skills

Enhanced rapport-
building and patient 

trust

Language �uency levels 
among trainees

Ogbogu PU et al., 
2022 [19] 

(United States)

Case- control 
(Medical practitioners 

n=100)

Cross-cultural 
clinical scenarious

Decision accuracy 
in culturally diverse 

cases

Signi�cant reduction 
in diagnostic errors

Inconsistent exposure to
 diverse patient cases

Sullivan-
Detheridge JH et

 al., 2024 [20]
 (United States)

Longitudinal 
(Dental students 

n=200)

Cultural humility 
in patient care

Empathy scores, 
patient satisfaction

Long-term retention 
of empathy skills

Gender and age 
differences in trainees
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Eichbaum QG 
et al., 2021 [21] 

(Multiple)

Pre-post study 
(Medical students

 n=150)

Global health 
disparities education

Knowledge retention, 
application in pactice

Signi�cant knowledge 
gain post-training

Differences in prior global 
health exposure

Tran BQ, 2021 
[22] (Unites 

States)

Prospective 
(Dental trainees 

n=180)

Patient-centered 
communication

Patient feedback, 
adherence rates

Higher patient adherence 
and satisfaction levels

Socioeconomic disparities 
in patient groups

Walkowska et al.,
 2023 [23] 

(Poland)

Randomized trial 
(Medical students

 n=220)

Cultural competency 
framework

OSCE performance, 
self-reported skills

Better OSCE scores among 
trained students

Variability in teaching methods 
across centers

Caballero-
Gonzalez A et al., 

2023 [24]
 (Unites States)

Cross-sectional 
(Mixed cohort n=140)

Ethnic-speci�c 
health beliefs

Cultural knowledge 
and application 

scores

Improved awareness of 
ethnic health needs

Limited diversity among 
study participants

Drossman DA et 
al., 2021 [25]

 (Unites States)

Experimental 
(Dental interns n=160)

Patient-provider 
relationship training

Improved 
communication 
scores, patient 

feedback

Positive patient outcomes 
post-intervention

Limited follow-up data

Neff J et al., 
2020 [26] 

(United States)

Prospective cohort
 (Medical students 

n=210)

Cultural in�uences 
on health outcomes

Critical thinking, 
diagnostic accuracy

Improved cultural sensitivity 
in clinical cases

Institutional differences in
 training quality

D I S C U S S I O N

The objective of this systematic review was to assess the 

effects of cultural competency training for doctors and 

dentists, to inform if training of such education improves 

the ability of health care providers to productively and 

e�ciently provide clinical care for diverse populations. 

This objective was achieved via �ndings of the studies 

reviewed in this systematic review. The �ndings show that 

through the cultural competency training, health care 

delivery is enhanced, patients' satisfaction is increased 

and disparities in treatment outcomes minimized [27]. The 

discussed research �nds out that; training programs 

increase the existing knowledge of the healthcare 

providers towards cultures, increase their effectiveness in 

communication, hence improving the general relations 

between providers and their patients of diverse origins 

[28]. The observed improvements extend beyond 

procedural enhancements and constitute a movement 

toward more empathetic, patient-centered care. This 

implies that while cultural competency training goes 

beyond the immediate barrier of communication, it also 

offers a pathway to systematize improvements in 

healthcare equity. However, the variability in reported 

outcomes suggests that these bene�ts may be conditional 

to the context, design, and implementation quality of 

training programs in order to better understand how to 

optimize these initiatives to sustain success. Nonetheless, 

the e�ciency of such programs depends upon several 

factors among them the time period, topic of the training 

and the mode of delivery [29]. The earlier intervention in 

medical and dental curricula has proved to enhance the 

understanding of issues like language, culturally 

appropriate communication, disparity in health, and 

variation on beliefs concerning health and treatment 

among other duty bearers [30]. For instance, they have 

shown that if culturally competent care is practiced it helps 

in identifying the considerations of the patients so as to 

provide them with the right treatment plan [31]. However, 

while these developments are encouraging for health care 

delivery, it could be argued that the assessment of the 

training is still unclear in terms of its clinical utility in 

practice and patients' outcomes because of relatively weak 

methodological evidence base of the reviewed studies 

[32]. Furthermore, there is variability in the training 

programs and their means of measurement are also 

variable. A number of the research undertaken in this �eld 

utilized longitudinal design as a way of assessing the 

repercussion of cultural competency training, cross 

sectional or observational designs could also be used on 

occasions. Many of these studies vary signi�cantly in 

design and the measurements taken, thus making it hard to 

compare the results of one study with another, or to 

generalize the �ndings widely. For instance, whereas some 

of the observational studies reported changes in patients' 

satisfaction and healthcare providers' attitude to the 

therapies, other did not show the results that pointed to 

clearly discernable or long-term impact on patients' 

recovery, for instance [33]. These inconsistencies 

underscore signi�cant methodological gaps such as lack 

of standardization of protocols taken, variability in 

scenarios, and diversity among training prompts. Future 

studies should adopt standardized methodology or at least 

comparable methodology to conclude results and 

understand better about the situations and di�culties 

faced by healthcare systems. However, there were several 

variables that could have affected the outcomes of these 

training programs for instance; cultural competency level 

of participants at the beginning of the training; their 

b a ckgrou n d a n d ex p e rie nce [3 4] .  Fo r  ex a m p l e, 
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superordinate healthcare providers that are in a position of 

serving more heterogeneous client populations or 

healthcare entities that espouse a more diverse-centered 

mission may likely observe greater increases in their 

providers' CC [35]. Furthermore, the immersive learning 

and participation mode of training has also been found to 

have an in�uential or relevant role to played in training, 

some of the studies eliciting that the longer/truly 

p a r t i c i p at i ve  t ra i n i n gs  a re  co m p a rat i ve l y  m o re 

advantageous than single-bash trainings [36]. Other key 

variables highlighted include; encouragement by facilities, 

faculty training and availability of resources. Organizations 

also with stronger diversity and inclusion pro�les are likely 

to offer detailed and ongoing cultural competence training 

that produces superior results [37]. On the other hand, the 

following: There may be cases that such programs may be 

hampered due to scarce resources, culture, and diversity 

training may not be considered as fundamental to 

organizational systems in such environs. Moving forward, 

another area of ethical concern is the assessment of the 

cultural competency training practice in attendance to the 

regard elements of cultural bias and structural prejudice. 

Cultural inequalities in health care cannot be erased just 

through training; some authors have claimed [38]. Peter's 

solutions may require more extensive, perhaps radical, 

planning at the organizational level – changes in policies in 

order  to  add diversity  as  one of  the structural 

improvements. Also, the questioning of standards 

concerning the measure of cultural competency in the 

health care professionals is still an ethical issue at large. 

Critics are also to the view that the accumulated 

knowledge pertaining to cultural competency as a social 

construct might not be adequately re�ected by self-

generated questionnaires or standardized test results 

[39]. Hence cultural competency training is very useful in 

enhancing health care and giving better outcomes to 

speci�c groups, however, the success relies with various 

factors such as the training model and the training 

programme packages [40]. However, further developed, 

more monumental examinations have to be conducted to 

determine the prospect parliamentary repercussions of 

the cultural competency training on health care provision. 

Such studies should involve gender, ethnic, and other types 

of diversity, consider the long-term clinical status to 

determine the e�cacy of the applied training models and 

use the same methods to compare results [41]. 

Furthermore, healthcare institutions should enroll cultural 

competency as an essential value proposition of its 

mission to address cultural disparities and patient care 

interactions. They highlighted the importance of more 

work on improving cultural sensitivity in Health sector so as 

to ensure equal delivery of Health care service for the 

patients. Thus, it is desired and deemed necessary to 

conduct subsequent studies which is long-term 

evaluations of the training program and its effectiveness by 

including substantially diverse populations and embracing 

normative outcome measures. Cultural competency 

cannot become forced into being a low priority in the 

healthcare systems and needs to become a permanent part 

of how healthcare education is done in order to eliminate 

these disparities and enhance patient-centered care. In 

summary, future directions include the development of 

standardized training frameworks to develop common 

training modules that are appropriately implemented 

within the various healthcare settings of relevance. 

Training tools which are based on technology can be 

integrated with virtual reality simulations to ensure 

immersion and interactivity during training. More 

importantly, there is a need for substantial longitudinal 

studies to evaluate the maintained effect of cultural 

competency training on healthcare outcomes over time. 

Future research should focus on other underrepresented 

areas and populations to gain a more global and inclusive 

perspective of cultural competency.

C O N C L U S I O N S

This systematic review brings into focus the importance 

of cultural competency training in helping to develop 

quality healthcare delivery especially in diverse practice 

areas. Other works prove that the courses focus on 

improving the interpersonal interaction in the multiethnic 

population improving the patient satisfaction and, 

correspondingly, the outcomes of the treatment. 

However, differences in what is trained, for how long, and 

how trainee knowledge and attitudes were assessed 

across studies poses challenges in result comparison. 

S o m e  r e s e a r c h  r e v e a l s  p o s t i m p l e m e n t a t i o n 

improvement in healthcare system and/or patient status; 

others show little or transient change, thus pointing 

toward under developed, less methodologically sound 

research in this �eld. In addition, the review stresses that 

cultural competency interventions can only be effective, if 

they are built on regional, institutional and demographic 

particularities.
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