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About the Journal

Aimsand Scope

The aim of the Pakistan Journal of Health Sciences (Lahore), PJHS-Lahore is to provide an advanced forum for studies
related to the areas of public health, applied medicine, study of microbes, molecular and cellular biology, basic mechanisms
of biology, genetic studies, cancer biology, molecular medicine, pharmacology, virology, chemical biology, immunology,
chemical biology, basic and clinical human physiology, pathology and population studies. PJHS-Lahore is a scholarly, peer-
reviewed, international, and open-access monthlyjournal that assures timely publication of manuscripts. Inall cases, the key
findings in multi-disciplinary articles must address some innovative or controversial practices related to health sciences.
PJHS-Lahore is committed to maintaining the highest standards of professional ethics, accuracy and quality in all matters
related to the handling of manuscripts and reporting of scientific information. The journal welcomes empirical and applied
research, viewpoint papers, conceptual and technical papers, case studies, meta-analysis studies, literature reviews, mini
reviews and letterstoeditors, whichtake ascientificapproachtothetopicsrelatedtohealth sciences.

Types of Articles

= Research papers

= Short communications

= Review or mini-reviews

» Commentaries

= Perspectives and opinions
e Meta-analysis

= (Casereports

« Case studies

= Case-control studies

Reviews on recent progress in health sciences are commissioned by the editors. The purpose of the Pakistan Journal of
Health Sciences (Lahore) is to publish scientific and technical research papers to bring attention of international
researchers, scientists, academicians, health care professionals towards recent advancements in health sciences. The
articles are collected in the form of reviews, original studies and clinical studies. It may serve as a global platform for
scientistsinrelevant fields to connect and mutually share ideas. This journal is open to all the research professionals whose
work fallwithin our scope. Submissionsare welcome and may be submitted here:

¥ editor@thejas.com.pk
www.thejas.com.pk
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Manuscript Organization

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
posesaquestion, hasmoreimpactthanonethatjustdescribesthe nature of the study.

RunningHead
Running head should be added in the header along with the page numbers.

Type of Article
Research Article/ Case Report/ Review Article/ Opinion/ Short Communication/ Mini Review/ Letter to Editor.

Running Title: A short version of the paper title.
Keywords: The major keywords used in the article have to be mentioned.

Authors

List here all author names Author', Author? and Author®
'Author department, University, Country

?Author department, University, Country

*Author department, University, Country

*Corresponding Author
Author Name, Affiliation, 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 significance). State the specific 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-specified subgroup
analysis should be described. Give only strictly pertinent references and do not include data or conclusions from the work
beingreported.

METHODS

The methods sectionshouldinclude onlyinformation that was available at the time or plan of the protocol. Allinformation
gathered duringthe conduct of study should be includedinthe methods section.
Study Design, Inclusion/Exclusion Criteria, Data collection Procedure and Statistical analysis.

RESULTS

Presentyourresultsinlogicalsequenceinthetext, tablesandillustrations, giving the main or mostimportant findings first.
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Manuscript Organization

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 figure.

Data should not be duplicated in both figures and tables. The maximum limit of tables and figures should not exceed more
than 4. Mentionthe findings of the studyin paragraph, while mentioning figure and table numberin textin sequential order.

TABLE

Table should not be copy pasted orinpicture form.

DISCUSSION

Discussyourfindings by comparingyour results with otherliterature.

REFERENCES

Referencesshould notbelessthan20.

Intext referencesshould beinnumber style. For Example [1]
Follow the Pubmed Referencingstyle.

Provide the DOl link.

Example
Cook NR, Rosner BA, Hankinson SE, Colditz GA. Mammographic screening and risk factors for breast cancer. American
Journal of Epidemiology. 2009 Dec;170(11):1422-32. doi: 10.1093/aje/kwp304.

Ifthereare more thansixauthors, write et al. after the first sixnames.

CONCLUSION(S)

Conclusion should elucidate how the results communicate to the theory presented as the basis of the study and provide a
concise explanation of the allegation of the findings.

ACKNOWLEDGEMENT

Provide the list of individuals who contributed in the work and grant details where applicable.

Plagiarism policy
Similarityindexshouldbelessthan19%, andlessthan5% fromindividual sources.

Authorship Letter
Signedauthorshipletter byallauthorsincludingthere current Department, University, City, Country, Email.

Declaration Form
Signed declaration form submit by corresponding author.

The submission of article should include: manuscript according to journal guidelines, authorship letter and declaration
form. It should be submitted to the following email id: editor@thejas.com.pk
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Integrating robotic technology and advanced intelligence systems in surgery into a suite of precision, efficiency and
improvementin patient outcomesrepresentsanew erainsurgery. Surgical procedures are undergoing these developments
thatare changingthe proceduresand have great potential forinnovationintechniquesand protocol streamlining.

In particular, modern robotic surgical platforms help surgeons during complex procedures including minimally invasive
surgery. Because of how precise, dexterous and minimally invasive these systemsare, they not only shorten patientrecovery
time, but there is reduced blood loss and smaller incisions. The da Vinci system is certainly one of the Halls of Movers.
Computational intelligence takes these systems to the next level by broadening their capabilities and conceiving new space
inthefield of surgical practice.

Real time assistance for robotic surgery is gained by intelligence based systems which led to increase in robotic surgery
efficacies. Extensive datais processed by advanced algorithms, patterns are found, and suggestions are provided to guide
surgeonsaround operatingtable.

For instance, these systems can use medical imaging to generate three-dimensional visualizations of organs and tissues
with great detail and thus help surgeons plan surgery more accurately. When the surgery is on, the technology follows the
surgical field to suggest the best instrument position and to minimize risks. These algorithms also can find potential
complicationearlier, sosurgeons can performremedial procedures.

Advanced computing and robotic surgery promises tremendous advance in patient care. Together these technologies
minimize invasive approaches and decrease the risk of infection, scarring, and protracted recovery periods. Less pain,
shorter hospital staysand fasterrecoveries for daily activities are typical for patients. Beyond that, the systemslearnand get
better, gettingincreasingly more precise and personal with each procedure.

Whilst robotic surgical systems currently have a high cost, this does so far prevent wider spread adoption in resource
constrained settings. However, as more and more computational help becomes a fundamental piece of the surgery puzzle, it
isnecessarytothinkabout dataprivacy, algorithmic biasand etc that can ensure ethical activity.

However, the future of robotics and intelligent endo surgery seems bright. While these technologies are not just helping to
refine surgical capabilities, they are revolutionizing patient care making procedures safer, more precise and less invasive.
Thisintegrationwill certainly have animpact on our modern eraof medicine.

PJHS VOL. 6 Issue. 02 Feb 2025 Copyngm ©2025. PUHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 01
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Asthma is the most prevalent pediatric chronic condition and the leading cause of preventable
pediatric hospitalization. Despite its prevalence, asthma is a poorly managed condition.
Effective therapies to enhance and sustain asthma control are required. Objective: To
determine the frequency of patterns of asthma controlamongasthmatic patients presentingat
a tertiary care hospital, Larkana. Methods: Cross-sectional research was conducted at the
Children'sHospitalin LarkanabetweenJanuary 21and June 23. Quantitative and qualitative data
were gathered, presented, and evaluated. Effect modifiers were controlled via stratification to
determine their impact on the result variable. The chi-square test was used after post-
stratification, with a p-value of <0.05 considered significant. Results: The study involved 143
patients, with an average age of 7.14 + 3.49 years and a duration of 25.72 +10.24 months, with 72
(50.3%) men and 71(49.7%) women. Of the 143 patients, 45.5%, 30.1%, and 24.5% had well,
partially, and poorly controlled asthma, respectively. Conclusions: It was concluded that 45.5%
achieved well-controlled asthma, 30.1% exhibited partial control, and 24.5% had poorly
controlled asthma. These findings highlight the need for personalized interventions,
emphasizingtheimportance of exploring factorsinfluencing suboptimal control.
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INTRODUCTION

Asthma, a common chronic non-communicable illness,
affects 280 million people worldwide and is estimated to kill

communicable iliness, affects over 260 million people and
claims over 450,000 lives each year. According to the

half a million people by 2022, including children and adults
[1]. Childhood asthma is defined as children with medically
diagnosed asthma based on clinical history by a physician
for more than six months(at least two previous episodes of
wheezing), physical examination (musical, high-pitched,
whistling sound), and the improvement of symptoms on
treatment with B2 agonist. In Pakistan, the world's fifth-
most populated country, 4.3% of its 221 million people are
suspected of having asthma. Seasonal asthma is more
common inspecific areas, impacted by indoor and outdoor
allergens, occupational asthma, environmental pollutants,
and lifestyle changes[2]. Asthma, acommon chronic non-

Global Initiative for Asthma (GINA) study, the prevalence in
adult'srangesbetween1% and 21%, with potentially greater
rates in children[2, 3]. Countries with prevalence rates in
this range include Pakistan (13.07%), Kuwait (13.66%), and
Libya(12.55%), with certain populations having prevalence
rates ranging from 8 to 11% [4]. Research conducted in
Karachi in 2006 indicated that asthma incidence was 18%
among teenagers aged 13 to 14, while Pakistan's GINA
report indicates a prevalence of 4-5% [3, 4]. Rising
urbanization, air pollution, tobacco smoke exposure, and
antibiotic usage, genetics, and other modern lifestyle
variables continue to contribute to the expanding asthma
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pandemic [5, 6]. It is generally documented that effective
asthma control depends on the patient's commitment to
daily medication regimens. Taboos and
misunderstandings about asthma in our culture are
additional risk factors that impede good asthma care [7].
Adherence to asthma drug regimens varies widely, with
studies reporting adherence rates ranging from 30% to
70%. Bad adherence to treatment regimens reduces the
effectiveness of prescription drugs and hence raises the
chance of bad outcomes[8]. The literature identifies many
measures that are now in use to explicitly assess asthma
control in adults and children based on patient symptoms,
rescue medicine usage, and daily activity limitations. The
Asthma control questionnaire (ACQ), Asthma control test
(ACT), and Asthma therapy assessment questionnaire
(ATAQ) are commonly used clinical instruments in
assessingasthmacontrol, therapy, and control[9]. Asthma
is diagnosed based on clinical presentation, history,
physical assessment, and diagnostic tests, including
spirometry and PEFR. Similar tests are required to monitor
sickness progression, severity, and changes in duration
and intensity. Reliable and accurate results require
adequate abilities and high-quality spirometry [10]. In
study conducted by Mansoor et al., 33(25.58%) of patients
had asthma control category Aon ACT, indicating that their
asthma was well managed; 65(50.38%)had asthma control
category B on ACT, indicating that their asthma was
somewhat controlled; and 31(24.01%) had asthma control
category C on ACT, indicating that their asthma was badly
controlled [11]. Previously, the Global Initiative for Asthma
(GINA) guidelines divided asthma severity into categories
based on the number of symptoms, airway limitation, and
variability. However, it is vital to note that asthma severity
comprises both the severity of the underlying illness and
the response to treatment. As a result, the amended GINA
recommendations propose that asthma control be
assessed regularly rather than just based on severity. The
Asthma Control Test (ACT) questionnaire can assist us in
assessing the pattern of asthma control in resource-
limited settings. Furthermore, the majority of patients are
uneducated, and even those who are read lack awareness.
Simple questionnaires like the Asthma Control Test (ACT)
are essential for timely intervention, quantifying asthma
control, preventing emergency admissions, and educating
patients about asthma management, making them cost-
effective, understandable, and accessible to illiterate
patients. Asthma is a prevalent chronic respiratory
condition worldwide, affecting patients' quality of life and
burdening healthcare systems. Effective asthma control is
crucial to prevent exacerbations, reduce hospital
admissions, and improve patient outcomes. However,
asthma control patterns can vary due to factors like
treatment adherence, environmental triggers, and
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comorbidities. Tertiary care hospitals often have diverse
patients with varying asthma severity, making
understanding the frequency and patterns of asthma
control essential for identifying management strategies
and optimizing care delivery. Limited data exists on
specific trends and factors influencing asthma control
among patients.

This study aimed to investigate the frequency of patterns
of asthma controlamongst asthmatic patients admitted to
children's hospitals. The study seeks to evaluate the
proportion of patients achieving controlled, partially
controlled, and uncontrolled asthma and also to analyze
factorscontributingtovariationsinasthmacontrol.

METHODS

A descriptive cross-sectional study was carried out during
the period from January 2021 to June 2023 at the
Department of Pediatrics, Children's Hospital, Larkana.
This study was approved by the hospital's ethical review
committee and the College of Physicians and Surgeons of
Pakistanwith Ref No: CPSP/REU/PED-2020-221-5990. The
required sample size was calculated to be 143 patients; by
assuming the frequency of 24.01% poorly controlled
asthma[11], the margin of error is 7%, and the confidence
level 'C.I."is 95%. This sample size was determined using
WHO software. Consecutive (non-probability) sampling
was used during the sampling process. Patients between
4-12 years of age, either gender, having had childhood
asthma for more than six months were selected. The study
included patients with a history of allergic rhinitis,
pneumonia, or tuberculosis; those who have a history of
cleft lip & palate, congenital heart disease, or drug allergy
were excluded. Patients known to have childhood asthma,
meeting inclusion criteria, were documented in the study
from the Outpatient Department (OPD) of Pediatrics,
Children's Hospital, Larkana. Parents were informed about
the risks, benefits, and purpose of the study. Before being
included, written informed permission was obtained. All
data obtained during the study was kept confidential in a
computer that was password protected. A brief
demographic history was obtained. The parents filled out
the questionnaire in the presence of the researcher.
Patients were categorized into the category of asthma
control and were assessed by applying the Asthma Control
Test (ACT) questionnaire. All patients were classified as A,
B, or C based on their asthma control test. Asthma scores
of 220 were classified as well-controlled (category A), 16-19
as partially controlled (category B), and <15 as poorly
controlled (category C). The results of quantitative
variables (age and childhood asthma duration) and
qualitative variables (gender, residential status, family
history of asthma, family monthly income status, maternal
educational status, and pattern of asthma control) were
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noted in the performance. The data were processed using
SPSSVersion22.

RESULTS

The study involved 143 patients aged 4-12 years at
Children's Hospital Larkana. In the study, the mean age and
duration of asthma were 7.14 + 3.49 years and 25.72 £10.24
months, respectively. In the study, different demographic
frequencies were observed; for example, in gender
distribution, out of 143 patients, 72 (50.3%) and 71(49.7%)
were male and female, while in age distribution, 47(32.9%)
in 4-8 years and 96 (67.1%) in 9-12 years' patients,
respectively. Out of 143 patients, 116 (81.1%) and 27(18.9%)
had urban and rural residences, respectively. Additionally,
50(35%)and 93(65%) had asthma durations of <24 months
and >24 months, respectively. Frequency distribution of
family history of asthma showed that out of 143 patients, 14
(9.8%)and 129(90.2%) had and did not have a family history
of asthma, and other variables such as frequency
distribution of family monthly income status and frequency

distribution of educational status(Table1).
Table 1: Frequency Distribution of Demographic and Other
Variables(n=143)

Baseline Characteristics Categories n(%)

Mean Age 7.14 + 3.49 Years
Duration of Asthma 25.72 +£10.24 Months
. Male 71(49.65%)
Gender Distribution
Female 72(50.35%)
Age Distribution 4-8 Years 47(32.87%)
9-12 Years 96 (67.13%)
. Urban 116(81.12%)
Residence Status
Rural 27(17.88%)
) <2 Months 50(34.97%)
Asthma Duration
>2 Months 93(65.03%)
Family History of Asthma ves 14(09.79%)
No 129(90.21%)
Family Monthly Income <50000 71(49.65%)
Status >50000 72(50.35%)
lliterate 07(04.90%)
) Primary 15(10.49%)
Educational Status
Secondary 52(36.36%)
Higher 69(48.25%)

Out of 143 patients, 65 (45.5%) and 78 (54.5%) had and did
not have well-controlled asthma, and 43 (30.1%) and 100
(69.9%) patients had and did not have partially controlled
asthma, while 35(24.5%) and 108 (75.5%) patients had and
didnot have poorly controlled asthma(Figure1).
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Figure 1: Frequencies of Asthmatic Control Categories in Study
Population

The study found that 55.3% of patients aged 4-8 years had
well-controlled asthma, while only 40.6% of patients aged
9-12 years had well-controlled asthma. In contrast, 44.7%
and 59.4% of patients aged 4-8 years and 9-12 years,
respectively, had poorly controlled asthma, with no
significant relation. (p-0.09). Within the well-control
stratum for men, females and males are almost evenly split
at 33 (45.8%) and 39 (54.2%), respectively. In the female
group, 32(45.1%)and 39(54.9%) had and did not have well-
controlled asthma, respectively; the p-value was not
significant (0.92). Stratification by residence status in
relation to well-controlled asthma revealed that among
urban residents, 54 (46.6%) had well-controlled asthma,
while 62(53.4%)did not. In contrast, amongrural residents,
11(40.7%) had well-controlled asthma, while 16 (59.3%) did
not. The difference between the two groups was not
statistically significant (p=0.58). In stratification of
asthmatic duration, it was revealed that 40% of patients
with asthma for <24 months had well-controlled asthma,
while 48.4% of those with asthma for >24 months had well-
controlled asthma. No significant difference was observed
inwell-controlled asthma based on duration with a p-value.
The study found that 50% of subjects with an asthmatic
family history had and did not have well-controlled asthma,
while 45% and 55% of those without a family history had
and did not have well-controlled asthma. 43.7% and 56.3%
of patients with monthly incomes of <50000 and >50000
had well-controlled asthma, while 47.2% and 52.8% did not
have well-controlled asthma in patients with monthly
incomes of <60000 and >50000, respectively, with p-value
(0.66). Stratification by education level about well-
controlled asthma showed that among the patients
belonging to illiterate, primary, and secondary categories,
05(71.4%), 07(46.7%), 22(42.3%), and 31(44.9%) had well-
controlled asthmain the illiterate, primary, secondary, and
higher education groups. On the other hand, among the
patients belonging to theilliterate, primary, and secondary
groupsandabove, 02(28.6%),08(53.3%), 30(57.7%), and 38
(55.1%) had well-controlled asthma. p-value (0.54) (Table
02).
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Table 2: Stratification Distribution of Different Variables with
Well-Controlled Asthma Patients

Well Controlled Distribution  p-

Baseline

Characteristics Categeues Yes No
Gender Male 33(458%) 39(54.2%)
A 0.92
Distribution Female 32(45.1%) 39(54.9%)
Age Distribution 4-8 Years 26(55.3%) 21(44.7%) 0.09
9-12 Years 39(40.6%) 57(59.4%)
Resid Stat Urban 54(46.6%) | 62(53.4%) 0.58
siden us .
esidence sta Rural 1(40.7%) | 16(59.3%)
) <02Months | 20(40.0%) | 30(60.0%)
Asthma Duration 0.33
>02 Months | 45(48.4%) 48(51.6%)
Family History Yes 07(50.0%) | 07(50,0%) 0.66
of Asthma No 58(45.0%) | 71(55,0%) )

i 50000 31(43.7% 40(56.3%
Family Monthly < ( ) ( ) 0.6

Income Status >50000 34(47.2%) | 38(52.8%)

llliterate 05(71.4%) 02(28.6%)

Educational Primary 07(46.7%) 08(53.3%)
0.54

Status Secondary | 22(42.3%) 30(57.7%)

Higher 31(44.9%) 38(55.1%)

Statistical analysis of the relationship not seen in age
stratification of partially managed asthmaindicated that 15
(31.9%) and 28(29.2%) people in the age groups (4-8 years
and 9-12 years) had partially controlled asthma. In
comparison, 32 (68.1%) and 68 (70.8%) patients aged 4-8
and 9-12 years old did not have partially controlled asthma.
(p=0.09). Statistical analysis revealed that 25 (34.7%) of
males had some control over their asthma, but 47 (65.3%)
did not. In the female group, 18 (25.4%) had partially
controlled asthma, whereas 53(74.6%) did not. (p=0.22). In
comparison, among rural residents, 10 (37.0%) had
moderately managed asthma, whereas 17 (63.0%) did not.
The difference between the two groups was statistically
insignificant (p=0.38). Stratification for the duration of
asthma concerning partially controlled asthma observed
that patients who had asthma for <24 months, 14(28%)and
36(72%), had and did not have partially controlled asthma,
respectively. Whereas patients who had asthma for >24
months, 29 (31.2%) and 64 (68.8%) had and did not have
partially controlled asthma. The p-value was 0.69,
indicating no statistically significant difference in the
prevalence of partially controlled asthma between the two
groups. The stratification analysis not reveal that among
patients with a family history of asthma, 7 (50%) had
partially controlled asthma, while 7 (50%) did not. In
contrast, among patients without a family history of
asthma, 36(27.9%) had partially controlled asthma, and 93
(72.1%) did not. These results suggest no statistically
significant relationship between family history of asthma
and partially controlled asthma, asindicated by a p-value of
0.080. Stratification by family monthly income showed that
among patients with a monthly income of <50,000, 23
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(32.4%) had partially controlled asthma, whereas 48
(67.6%) did not. Similarly, among patients with a monthly
income of > 50,000, 20 (27.8%) had partially controlled
asthma, and52(72.2%)did not. The analysis did not reveal a
statistically significant relationship between family
monthly income and partially controlled asthma, with a p-
value of 0.54. The stratification analysis revealed that
stratification based on educational status for partially
controlled asthma revealed that 00 (00%), 02 (13.3%), 28
(53.8%), and 13 (18.8%) of patients from illiterate, primary,
secondary, and higher educational groups, respectively,
had partially controlled asthma. In comparison, 07 (100%),
13 (86.7%), 24 (46.2%), and 56 (81.2%) patients with
illiteracy, elementary, secondary, and higher education
levels had partially managed asthma (p-0.01), respectively

(Table 03).
Table 3: Stratification Distribution of Different Variables with
Partially Controlled Asthma Patients
Partially Controlled
Distribution
Yes No

Baseline
Characteristics

Categories

Gender Male 25(34.7%) 47(65.3%)
Distribution Female 18(25.4%) 53(74.6%) 022
Age 4-8 Years 15(31.9%) 52(68.1%) | -
Distribution 9-12 Years| 28(29.2%) 68(70.8%) )
Residence Urban 33(28.4%) 83(71.6%) 033
Status Rural 10(37.0%) 17(63.0%) ’
Asthma <02 Months | 14(28.0%) 36(72.0%) 0.69
Duration >02Months | 29(31.2%) 64(68.8%) ‘
Family History Yes 07(50.0%) 07(50.0%) 0.08
of Asthma No 36(27.9%) 93(72.1%) ’
Family Monthly <50000 23(32.4%) 48(67.6%) 0.66
Income Status | >50000 20(27.8%) 52(72.2%) ’
llliterate 00(00.0%) 07(100.0%)
Educational Primary 02(01.3%) 13(86.7%) g
Status Secondary | 28(53.8%) 24(46.2%) '
Higher 13(18.8%) 56(81.2%)

Age stratification of poorly managed asthma revealed that
16 (34%) and 19 (19.8%) individuals in the age groups (4-8
years and 9-12 years) had poorly controlled asthma,
respectively. In contrast, 31(66%) and 77 (80.2%) patients
aged 4-8 and 9-12 years did not have poorly managed
asthma, respectively. The p-value (0.06). In terms of poorly
managed asthma, gender stratification revealed that 20
(27.8%) and 52 (72.2%) males had and did not have it,
respectively. In the female group, 15 (21.1%) had poorly
managed asthma, whereas 56 (78.9%) did not. The p-value
was 0.35. Significant association not observed between
residence status and poorly controlled asthma revealed
that 25(21.6%)and 91(78.4%) who lived in cities had and did
not have poorly controlled asthma, respectively, whereas
10 (37%) and 17 (63%) who lived in rural areas and did not
have poorly controlled asthma. p-value (0.09). Asthmatic
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duration about poorly controlled asthma seemed that
patients who had asthma for < 24 months, 15(30%) and 35
(70%), had and did not have poorly controlled asthma,
respectively. Of patients who had asthma for >24 months,
20 (21.5%) and 73 (78.5%) had and did not have poorly
controlled asthma, respectively. p-value (0.26). Family
history of asthma with regards to poorly controlled asthma
showed that patients who had a family history of asthma,
00 (00%) and 14 (100%), had and did not have poorly
controlled asthma, respectively. Of the patients who did
not have a family history of asthma, 35 (27.1%) and 94
(72.9%), had and did not have poorly controlled asthma,
respectively (p=0.02). Family monthly income status
concerningpoorly controlled asthmashowed 14(19.7%)and
57 (80.3%) had poorly controlled asthma in patients who
belonged to a monthly income of <50000 and >50000,
respectively. Whereas 21(29.2%) and 51 (70.8%) did not
have poorly controlled asthma in patients who belonged to
monthly incomes of <50000 and >50000 (p=0.18). For
poorly controlled asthma, stratifying for educational
status, 00(00%), 02(13.3%), 06 (11.5%), and 27(39.1%) had
poorly controlled asthma in patients belonging toilliterate,
primary, secondary, and higher educational categories.
While 07(100%),13(86.7%), 46(88.5%), and 42(60.9%) have
poorly controlled asthma in patients of illiterate, primary,
secondary, and higher educational groups, therefore itis a
statistically significant association between educational
statusand poorly controlled asthma(p-0.01)(Table 4).

Table 4: Stratification Distribution of Different Variables with
Poorly Controlled Asthma Patients

Poorly Controlled Distribution p-

Baseline

Characteristics 2L UL Yes No value
Gender Male 20(27.8%) 52(72.2%) 035
Distribution Female 15(21.1%) 56(78.9%) ’
Age 4-8 Years 16(34.0%) 31(66.0%) 0.06
Distribution 9-12 Years 19(19.8%) 77(80.2%) '
Residence Urban 25(21.6%) 91(78.4%) 0.09
Status Rural 10(37.0%) 17(83.0%) '
Asthma <2 Months 15(30.0%) 35(70.0%)
Duration >2 Months 20(21.5%) 73(78.5%) 056
Family History Yes 00(00.0%) 14(100%) 0.08
of Asthma No 35(27.1%) 94(72.9%) '
Family Monthly | <50000 14(19.7%) 57(80.3%) 0.18
Income Status | >50000 21(29.2%) 51(70.8%) ’
llliterate 00(00.0%) 07(100%)
Educational Primary 02(13.3%) 13(86.7%) 0.01
Status Secondary 06(11.5%) 46(88.5%) '
Higher 27(39.1%) 42(60.9%)

DISCUSSION

Asthma, a prevalent chronic inflammatory respiratory
disorder affecting 8-9% of the global population, presents
significant challenges in diagnosis and treatment [12, 13].
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The National Health Insurance Scheme (NHIS) estimates
have experienced a significant decrease in recent years,
dropping from 8.4% in2017[14]t0 7.5% in 2018[15], 7.0% in
2019[16], and 5.8% in 2020[17]. The study aims to evaluate
the frequency of different patterns of asthma control
among a cohort of asthmatic patients, shedding light on
the variability in control levels within the population. By
understanding these patterns, healthcare providers can
enhance individualized treatment strategies, contributing
to improved overall asthma management and patient
outcomes. The study involved 143 patients with asthma,
withameanage of 7.14 + 3.49yearsand aduration of 25.72 +
10.24 months, with a majority of male 72(50.3%)and female
71(49.7%). Out of 143 patients, 45.5%, 30.1%, and 24.5% had
well-controlled, partially controlled, and poorly controlled
asthma, respectively. The survey was completed by 2429
children diagnosed with asthma (or their caretakers). The
frequency of uncontrolled asthma was 46 percent.
Patients examined for anon-respiratory ailmenthad a35%
frequency of uncontrolled asthma, compared to 54% for
respiratory complaints. Children with uncontrolled asthma
who were examined for a non-respiratory-related
complaint had a higher likelihood of missing one or more
school days in the preceding four weeks than children with
managed asthma (53% vs 24%) [18].Urban vs.rural
healthcare disparities reveal barriers like socioeconomic
disparities, overcrowding, and lack of education. Rural
areas have limited access, fewer specialists, and longer
travel distances, impacting disease management and
outcomes. Understanding these differences can inform
care delivery strategies[19]. The study found that 67.9% of
patients had uncontrolled asthma, with a clear link
between asthma management and quality of life. The cut-
off for quality of life was 4.97. Most patients were using two
or three anti-asthmatic medications, with oral pills and
Short-acting beta 2-agonists (SABA) inhalers being the
most popular combination.Uncontrolled asthma is
associated with several characteristics, including male
gender,marital status, comorbidities,and oral SABA
usage.Iln middle-aged individuals,male gender,
intermittent asthma, oral corticosteroid usage, and SABA
use are all linked to poor asthma-related quality of life. Male
gender,intermittent asthma, and usage of oral
corticosteroids are all associated with poor asthma-
related quality of life. These findings emphasize the need to
control asthma in persons to enhance their quality of life
[20].

CONCLUSIONS

Notably, the findings demonstrated that 45.5% of the
participants had well-controlled asthma, indicating
successful management strategies for a substantial
proportion of the study population. However, 30.1%
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exhibited partially controlled asthma, suggesting a need
for further intervention and optimization of treatment
plans. Importantly, 24.5% of patients experienced poorly
controlled asthma, signalling a subset that may require
more intensive monitoring and tailored therapeutic
approaches. These results underscore the heterogeneity
of asthma control within the studied population and
emphasize the importance of individualized management
strategies. While a considerable number of patients
achieved optimal control, a significant proportion still
faces challenges in attaining the desired asthma control
levels. The findings from this study contribute valuable
insightstothe understanding of asthma control patternsin
the specific patient population.
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Different age groups and genders have unique needs when it comes to eye surgeries.
Understanding these trends can help improve eye care services in resource-limited areas.
Objectives: To study the types of eye surgeries performed in a tertiary care center in Khyber
Pakhtunkhwa, Pakistan, and examine their link to age and gender. Methods: This retrospective
observational study reviewed records of 3,016 patients. Data on age, gender, and procedures
were analyzed using Chi-square tests, with p<0.05 considered significant. Results: The most
common surgeries were intraocular lens (I0L) implantation (18.0%), primary repair surgeries
(12.0%), phacoemulsification (11.6%), and extracapsular cataract extraction (10.4%). Older
patients mostly underwent cataract-related surgeries, while younger patients had intraocular
lens implantation and squint correction. Male patients had more cataract surgeries, while
females had more primary repair surgeries. Conclusions: It was concluded that significant
associations between age, gender, and surgical procedures were found, underscoring the need
for more focused resource allocation and easier access to ophthalmic care, especially for
womenandolderadults.

INTRODUCTION

Ophthalmic diseases pose a significant global health
burden, affecting people of all ages and socioeconomic
backgrounds. The World Health Organization (WHOQ)
estimates that over 2.2 billion individuals suffer from some
visual impairment, however, 1 billion of these instances
may be avoidable or cured with the right care, such as
medication and surgery [1, 2]. The frequency of blindness
andimpairedyvisionis quite high;accordingtoresearch, the
prevalence among Pakistanis aged 30 and over is about
2.5%, which corresponds to over 1.25 million blind people

nationwide [3, 4]. The burden of vision loss has steadily
increased over the past 20 years, beginning in 1990, and is
predicted to continue to rise until at least 2025 [5].
Pakistanisamong the countries with the highest burden of
blindness and visual impairment in South Asia, with
significant public health implications[4]. The demand for
ophthalmic care is increasing in Khyber Pakhtunkhwa (KP)
due to improved awareness, better access to healthcare
facilities, and an ageing population vulnerable to age-
related eye diseases [6, 7]. The most common causes of
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blindness and visual impairment in Pakistan are age-
related macular degeneration, diabetic retinopathy,
cataracts, and glaucoma. 15 million of the 33.6 million
instances of blindness globally are caused by cataracts
alone, making cataract surgery one of the most common
operations done anywhere in the globe, including Pakistan
[11-13]. The need for ophthalmic care is anticipated to rise
with the increasing prevalence of diabetes and other
systemic disorders that impact ocular health [8]. Timely
diagnosis and appropriate treatment can help prevent loss
of vision and improve the quality of life [8]. Early diagnosis
and prompt treatment are essential to avoid vision loss and
enhance quality of life. But getting access to specialist eye
care is still difficult, especially in Pakistan's rural areas. To
close this gap, tertiary care facilities offer crucial
treatments, suchasintricate surgical operations[8].

This study aims to determine the frequency and
distribution of ophthalmic surgeries performed at a
tertiary care centerin Khyber Pakhtunkhwa, Pakistan.

METHODS

This retrospective, observational study was carried out at
the Ophthalmology Department of the Hayatabad Medical
Complex in Peshawar, Khyber Pakhtunkhwa, Pakistan,
from September 2022 to October 2024. A standardized
data collection protocol was implemented to ensure
reliability. Open-Epi software was used to determine the
necessary sample size, which had a 1% margin of error and
a95% confidence level. Based on previous epidemiological
studies and local hospital records, the projected
prevalence of cataracts among Peshawar's 2,480,550
population was 8.6%, resulting in a target sample size of
3,016 individuals [9]. Data were separately retrieved from
medical records by two trained researchers, and reliability
was evaluated by an interobserver agreement analysis
using Cohen's kappa coefficient. Disagreements were
settled after consultingwithaseniorophthalmologist. Age,
gender, and information on ocular treatments received
during the research period were among the demographics
that were retrieved. Included were all patients with
complete medical records who had ophthalmic operations
performed in the indicated departments. Patients treated
outside of the hospital or with insufficient medical data
were not included. Because medical records were
inconsistent, socioeconomic status, comorbidities, and
other patient-specific characteristics that could affect the
kind of operation or its result were not evaluated. In the
discussion section, this shortcoming is recognized and
discussed. Data analysis was conducted using SPSS
version 26.0. Using means and standard deviations for
continuous data and frequencies and percentages for
cateqgorical variables, descriptive statistics provided an
overview of the distribution and frequency of ophthalmic
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operations. Associations between categorical variables,
including age group, gender, and procedure type, were
evaluated using the chi-square test. Cohen's kappa
coefficient was used to further assess interobserver
reliability. Associations between categorical variables
were evaluated using the Chi-square test; a p-value of less
than 0.05 was considered statistically significant. The
Hayatabad Medical Complex's Institutional Review Board
granted ethical approval (Ref. No: HMC-QAD-F-1155),
guaranteeing rigorous commitment to patient
confidentialityand privacy throughout the investigation.

RESULTS

A total of 3,016 patients were included in the study, with a
mean age was 35.16 years(SD +26.52), with a median age of
33 years, indicating a wide distribution of ages among
patients. The majority of the participants were aged <18
years (40.5%), followed by those >61 years (25.0%). Other
age groupsincluded51-60 years(13.0%), 19-30 years(8.1%),
41-50 years (7.1%), and 31-40 years (6.3%). Detailed
distributionsare presentedinTableT.

Table1: Age-Wise Distribution of the Participants

Variable Frequency (%)
<18 Years 1221(40.5%)
19 to 30 Years 243(8.1%)
3110 40 Years 189(6.3%)
GerguepS 41t0 50 Years 215(7.1%)
51to 60 Years 392(13.0%)
> 61 Years 756(25.0%)
Total 3016(100.0%)

Interms of gender, male represented alarger portion of the
sample, with 57.3% (n=1,727) of the patients, while female
made up 42.7%(n=1,289), asillustratedin Figure 1.

H Male

" Female

Figure 1: Gender-Wise Distribution of the Participants

The study analyzed 3,016 patients who underwent various
ophthalmic procedures. The most commonly performed
procedures were cataract-related, including intraocular
lens(I0L)implantation(18.0%, n=543), phacoemulsification
(11.6%, n=349), and extracapsular cataract extraction
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(ECCE)(10.4%, n=314). Other notable procedures included
primary repair surgeries (12.0%, n=361), scleral tunnel
manual small incision cataract surgery (MSICS) with I0L
insertion (4.7%, n=143), keratoplasty and keratectomy
(4.7%, n=141), and dacryocystorhinostomy (DCR) for tear
duct obstruction (4.6%, n=139). Less frequent procedures
included pars plana vitrectomy(PPV)at 3.7% (n=113), squint
horizontal muscle surgery (2.8%, n=85), anterior chamber
wash with diagnostics (2.9%, n=87), and conjunctivoplasty
(2.1%, n=63). Rarely performed surgeries such as
enucleation (0.1%, n=2), pterygium excision (0.6%, n=18),
levator resection (0.5%, n=14), and the Weiss procedure
(0.2%, n=6) were also noted. Additional recorded
procedures included evisceration (1.7%, n=50), benign
eyelid lesion removal (1.6%, n=47), orbital implants (1.9%,
n=57), and Fasanella-Servat & sling for ptosis (1.9%, n=57).
Excision of conjunctival lesions(1.8%, n=55), tectonic graft
(0.9%, n=27), cryopexy (1.3%, n=39), and foreign body
removal (0.7%, n=22) were also documented as shown in
Figure2.
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Figure 2: Different Types of Procedures Performed at the Facility

Table 2: The Demographic FactorsInfluencing Procedure Selection
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Asignificant association was observed between age group
and the type of procedure performed (Pearson Chi-Square
=1543.656, df=135, p<0.001). Among the <18 years'age group
(n=1,221), I0L implantation (n=439) and ECCE (n=48) were
the most common procedures, while squint horizontal
muscle surgery (n=52) was also performed frequently. In
the =61 years' age group (n=756), ECCE (n=143) and
phacoemulsification (n=154) were the most frequently
performed procedures, reflecting the prevalence of
cataract-related surgeries in older patients. Younger age
groups, such as 19-30 years (n=243) and 31-40 years
(n=189), underwent primary repair surgeries (n=206) and
squint horizontal muscle surgeries (n=20 and n=17,
respectively), focusing on conditions like strabismus and
refractive errors. The analysis between gender and type of
procedure also showed a significant association (Pearson
Chi-Square=151.052, df=27, p<0.001). Male patients
(n=1,727) were more likely to undergo cataract-related
procedures, including ECCE (n=159) and IOL implantation
(n=350), while female patients (n=1,289) had higher
frequencies of primary repair surgeries (n=127). The
distribution of ophthalmic procedures across differentage
groups and genders was analyzed using crosstabs and Chi-
squaretests,aspresentedin Table 2.

Ophthalmic Procedure

Rarable Primary Repair  Squint Keratoplasty Orbitalimplant Cryopexy p-value
<18 Years 48 439 206 52 64 25 12
19t0 30 Years 12 26 42 20 26 7 7
31to 40 Years 13 23 30 1 21 0 2

Age Groups 41to 50 Years 26 16 17 3 7 3 2 <0.001
51to 60 Years 72 13 23 n 4 4
> 61 Years 143 26 43 12 18 12
Total 314 543 361 85 141 57 39
Male 159 350 234 49 95 31 27

Gender Female 155 193 127 36 46 26 12 0.049
Total 314 543 361 85 141 57 39

DISCUSSION

This study analyzed ophthalmic procedures performedina
tertiary care center. The findings show that the kind of
therapies administered depending on these demographic
factors varied significantly.The data provided by these
patterns might potentially guide operations and the
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age groups and genders are highlighted by the data, which
are important for informing regional healthcare policy and
allocating resources.Male made up 57.3% and female
42.7% of the 3,016 patients that were examined [10]. I0L
implantation accounted for 18% of procedures, with
primary repair operations (12%), phacoemulsification
(1.6%), and extracapsular cataract extraction (ECCE)
(10.4%) following closely behind.These patterns highlight
the strong demand for cataract-related operations,
especiallyamong patients who are older than 61. According
to a gender-specific analysis, women had a greater rate of
primary repair procedures while men had more surgeries
associated with cataracts [10].This emphasizes the
necessity of removing any possible obstacles to women's
accessto healthcareinthe area. The differences observed
between this study and Jeon et al., could be attributed to
variations in regional healthcare accessibility, patient
demographics, and surgical preferences. The higher
incidence of I0L implantation (51.2%) reported by Jeon et
al.,compared to our findings (18.0%), may be due to
differences in population demographics or variations in
access to cataract treatment services [11]. Jeon et al.,
reported a significantly higher rate, with intraocular lens
(IOL) implantation accounting for 51.2% of each patient in
their research,compared to our analysis where I0OL
implantation was the most popular operation at 18% [11].
Hashemi et al., and Mees et al., studied that elevated IOL
operation frequency could be asign of ahigher percentage
of older patients or a greater focus on cataract therapy[12,
13]. The higher frequency of pars plana vitrectomy (PPV)
(49.6%) reported by Riaz et al., suggests differences in the
availability of specialized retinal care services, which may
not be as widely accessible in our study setting. Similarly,
the disparity in primary repair surgeries(31.6 %) reported by
Al-Khersan et al., compared to 12.0% in our findings, could
be influenced by variations in trauma-related cases or
differing healthcare priorities across study populations
[14,15]. This variation may result from regional deviations
inthe prevalence of cataracts and other eye disorders that
call for lens implantation,changes in patient
demographics,or discrepancies in healthcare
accessibility. In contrast to Riaz's findings, our analysis
reveals a distinct trend for pars plana vitrectomy (PPV) and
PPV together with I0L therapies[14]. PPV alone accounted
for 49.6% of the activities in their analysis, whereas PPV
with I0L accounted for 27.1%. On another hand, PPV was
only used in 3.7% of the cases in our analysis, and it was
strange to see PPV and I0OL coupled [14]. Unlike our
findings, Al-Khersan et al. claimed that primary repair
operations were the most common, making up 31.6% of
patients[15]. However, primary repair only made up 12.0%
of all surgeries in our analysis. Variations in patient
demographics, injury rates, or the focus of the healthcare
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settings in each research might be the cause of this
discrepancy. Furthermore, the average age of patients
obtaining primary repair operation was 50 years old,
according to Al-Khersan et al., which is considerably older
than the average age of almost 35 years (SD + 26.52) in our
study. These age differences may reflect variances in the
sorts of eye illnesses orinjuries that lead to primary repair,
as well as injustices in the age distribution of the patient
groups. In line with our results of age-related trends in
optical operations, the statistical significance of age in the
Al-Khersan et al., study (p<0.0001) indicates the need to
modify treatment methods to age demographics[15]. Our
study aligns partially with the findings of those who
reported that older age, female gender, and lower
socioeconomic status are associated with a higher
cataract burden [16]. Similar to their findings, our data
show that cataract-related procedures, including 0L
implantation, are indeed more common among older age
groups. However, unlike Fang et al., observations, we found
a slightly higher representation of male patients
undergoing these procedures, which could reflect gender-
specific health-seeking behaviours or accessibility
differences in our study setting [16]. The impact of
socioeconomic status, which we didn't directly assess in
our study, is an important factor that should be exploredin
future research. Socioeconomic challenges may affect
access to eye care services in the region, possibly causing
delays in cataract treatment or leading to a higher demand
for procedures when patients eventually seek care[17,20].
Moreover, due to the nature of the available data used for
this study, patient factors that might influence the types
and frequency of procedures, such as comorbidities or
socioeconomic status, were not reviewed.This study
acknowledges the potential for selection bias, as the data
is derived from a single tertiary care center, which may not
fully represent the broader population of the region.
Furthermore, adding assessments of socioeconomic
factors and access to care could point out potential
barriersand thus enable health authorities and hospitals to
improve accessibility and distribute resources more
properlyamongtheat-riskgroups.

CONCLUSIONS

It was concluded that this retrospective observational
study demonstrated important patterns in ophthalmic
surgical interventions across different age groups and
genders. Cataract-related procedures, such as
phacoemulsification and extracapsular cataract
extraction(ECCE), were predominantly performed on older
patients aged 61years and above, emphasizing the need to
allocate resources for this demographic. Interestingly,
intraocular lens (I0L) implantation was the most common
procedure among children and adolescents under 18 years,
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likely due to the prevalence of congenital or traumatic
cataractsinthisgroup, whichrequire timelyinterventionto
prevent long-term vision issues. Gender differences were
also observed, withmenundergoing more cataract-related
surgeries, while women had a higher frequency of primary
repair procedures. These findings suggest the importance
of targeted outreach to address potential barriers women
may faceinaccessingtimely eye care.
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The link between Serum Uric Acid (SUA) and hypertension debated among researchers.
Objective: To determine the prevalence and correlates of hyperuricemia in patients with
hypertension. Methods: This cross-sectional study was conducted at the General Medicine
Department, Saidu Teaching Hospital, Swat (October 2023-April 2024), analyzing hypertensive
patients aged 30-60 years. SUA was measured via an automated micro lab, with hyperuricemia
defined as SUA >7.0 mg/dl (men) and >6.0 mg/dl (women). Chi-square tested categorical data,
while Pearson correlation assessed SUA relationships with SBP, DBP, and BMI (p<0.05
significant). Results: In atotal 266 patients, 136(51.1% ) were male. The mean age, BMl were 45.41
+25.92years, and 27.28 + 3.25 kg/m2, respectively. The obesity was noted in 72(27.1%) patients.
Dyslipidemia was found in 42 (15.8%) patients. There were 54 (20.3%) patients who were newly
diagnosed cases of hypertension. The mean systolic blood pressure (SBP), diastolic blood
pressure (DBP)were 141.76 + 8.24 mm Hg, and 91.36 + 8.45 mm Hg, respectively. The mean SUA
level was 6.03 +1.13 mg/dl, and the frequency of hyperuricemia was noted in 61(22.9% ) patients.
Obesity (p=0.033), and known diagnosis of hypertension (p<0.001) were significantly linked with
hyperuricemia, Scatter plot revealed positively linear and significant correlation of SBP
(r=0.261, p<0.001), and DBP (r=0.319, p<0.001) with SUA levels. The BMI was also found to have
positively linear and significant relationship with SUA levels (r=0.122, p=0.047). Conclusion:
Hyperuricemia (22.9%) in hypertensive patients correlated with blood pressure and BMI,
indicatingitsrolein complications.

INTRODUCTION

Hypertension (HTN) is a major global health issue. Data
from the developed world depicts that one out of four
adults are estimated to be affected by HTN [1]. Predicting
the underlying causes of HTN is a challenging task due to
the intricate interaction between genetic predispositions
and environmental influences. Numerous factors
contribute to the development of HTN, making it a
multifaceted condition to analyze and understand [2].
Among these potential contributors, the association
between elevated serum uric acid (SUA)levelsand HTN has
been a subject of ongoing debate and extensive research
within the medical community [3-5]. While some studies
suggested a possible link between hyperuricemia(HU) and
HTN, itiscrucialtoaccount forvarious confounding factors
that may influence this relationship. Metabolic syndrome,

diabetes mellitus, chronic kidney disease (CKD), along with
lifestyle factors and high salt intake, are all significant
contributors to the development of both hyperuricemia
(HU)and HTN. Therefore, it is essential to account for these
overlapping factors when studying the link between the
two conditions. [6, 7]. Any attempt to establish a clear
connection between HU and HTN must carefully consider
these confounders to avoid oversimplification and to
provide a more accurate understanding of the underlying
mechanisms at play. In developing countries, very limited
data exists about the burden of HU and its possible linkage
with HTN. One study done in Nepal concluded a positive
connectionamongHUandHTN, showed thatalmost29% of
HTN patients had HU [8]. The impact of SUA on arterial
stiffness was studied in China, and it was concluded that a
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higher baseline SUA is an independent risk factor for
developing arterial stiffness butt the predictive value of
SUA on arterial stiffness is still unanswered in long-term
longitudinal studies [9]. The ROVIGO study took into
account the role of HU in resistant HTN in the general
population, and concluded thatin older females, SUAabove
6.8 mg/dlincreased therisk of resistant HTN as 3 folds[10].
Due to the increasing incidence of asymptomatic HU in HU
patients [11], there is a need to conduct trials on the
interrelationship of HU and HTN It is hypothesized that the
burden of HU might be highin HTN. In developing countries,
limited data exists regarding the burden of HU and its
relationship with HTN, particularly among different ethnic
and regional populations. Studies conducted in other parts
of the world have shown varying frequencies of HU among
hypertensive patients, influenced by genetic, dietary, and
environmental factors [8-10]. Not such studies have been
conducted in Khyber Pakhtunkhwa Province, Pakistan,
where cultural and lifestyle variations may influence this
relationship. Given the lack of region-specific data, this
study aims to determine the prevalence of HU and its
clinical correlates in hypertensive patients presenting to a
tertiary care hospitalin Swat, Pakistan.

Understanding the burden of HU in this specific population
may contribute to improved hypertension management
strategiesand helpidentify high-risk groupsrequiring early
intervention.

METHODS

This cross-sectional study was carried out at the
Outpatient Department of the Department of Medicine,
Saidu Teaching Hospital, Swat, Pakistan, from October
2023 to April 2024. Approval from Ethical Review
Committee was obtained (letter number: 489/MMWA/023).
A'sample size of 266 was calculated, witha 95% confidence
interval, 7% margin of error, and keeping the anticipated
frequency of HU as 29% in HTN patients[8]. The inclusion
criteria were patients of either gender, aged 30-60 years,
and presenting with HTN. The exclusion criteria were
patients with suspected secondary HU (e.qg., drugs,
malignancies, uremia, and other conditions with repaid cell
turnovers like psoriasis (confirmed through SUA>7.2
mg/dl). Sample selection was made using a non-probability
consecutive sampling technique. Informed and written
consents were obtained from all study participants.
Necessary demographics like age, gender, and residential
status were recorded. The HTN was defined as systolic
blood pressure (SBP) > 130 mm Hg and/or diastolic blood
pressure (DBP) >80 mm Hg [12]. Standard protocols were
followed for the diagnosis of newly diagnosed cases (high
BP on two or more occasions at least one week apart). The
blood pressure measurement was taken in the right arm
with the help of a mercury sphygmomanometer with an
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adequate sized cuff, with an individual seated quietly in a
chair for5minutes with feet on the floor. A detailed physical
examination was conducted forall patients. Ablood sample
was taken from the peripheral vein to measure SUA in the
institutional laboratory through an automated micro lab.
HU was labeled as a SUA level of >7.0 mg/dlinmenand >6.0
mg/dlin women [13]. Patients with a BMI>30.0 kg/m2 were
labeled obese. Dyslipidemia was defined as any one of
these; total cholesterol > 200 mg/dl, high-density
lipoprotein<40mg/dlformenor<50inwomen, low-density
lipoprotein > 100 mg/dl, or triglycerides > 150 mg/dI [14]. All
the concerned data were recorded on a specifically pre-
designed proforma. The statistical analysis was performed
employing IBM-SPSS Statistics version 26.0. Mean and
standard deviation were calculated for age, BMI, SBP, DBP,
and SUA level. Frequency and percentages were calculated
for gender, smoking status, obesity, dyslipidemia, and HU.
HU was stratified by age, gender, obesity, smoking status,
and dyslipidemia to see the effect modification. A post-
stratification chi-square test was applied. Pearson
correlation test was applied to explore the correlation of
SUA levels with SBP, DBP, and BMI. For all statistical
inferences, p<0.05was taken as statistically significant.

RESULTS

In atotal 266 patients, 136(51.1% ) were male. The mean age
was 45.41 £ 25.92 years, ranging between 30-60 years.
There were 106 (40.8%) patients who had age between 51-
60 years. The mean BMI was 27.28 + 3.25 kg/m2 while
obesity was noted in 72 (27.1%) patients. Dyslipidemia was
found in 42 (15.8%) patients. There were 54 (20.3%)
patients who were newly diagnosed cases of HTN. The
mean SBP, DBP were 141.76 + 8.24 mm Hg, and 91.36 + 8.45
mm Hg, respectively. Family history of hyperuricemia was
documented in 39 (14.7%) patients. Table 1 shows
demographic and clinical characteristics of hypertensive
patients studied(Table1).

Table 1: Frequency Distribution of the Study Characteristics of
Patients with Hypertension (n=2686)

Characteristics Category Frequency (%)
30-40 51(19.2%)
Age (Years) 41-50 109(41.0%)
51-60 106(39.8%)
Male 136 (51.1%)
Gender
Female 130(48.9%)
) Urban 103(38.7%)
Residence
Rural 163(61.3%)
Smoking status ves 88(33.1%)
No 178(66.9%)
Obesity Yes 106(39.8%)
No 160(60.2%)
Dyslipidemia Yes 59(22.2%)
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No 207(77.8%)
Newly diagnosed hypertension Yes 54(20.3%)

No 212(79.7%)
Family history of hyperuricemia Yes 39(14.7%)

No 227 (85.3%)

ThemeanSUAlevelwas6.03+1.13mg/dl, and the frequency
of HU was noted in 61(22.9%) patients. Stratification of HU
showed that no statistically significant associations were
found with respect to gender (p=0.956), age groups
(p=0.992), smoking status (p=0.955), dyslipidemia
(p=0.178), or family history of hyperuricemia (p=0.094).
Obesity (p=0.033), and known diagnosis of HTN (p<0.001)
were significantly linked with HU, and the details are shown
intable 2.

Table 2: Stratification of Hyperuricemia with Respect to Study
Characteristics of the Patients with Hypertension (N=266)

Hyperuricemia Frequency
(%) p-

Characteristics Category

Present Absent Value
(n=61) (n=205)
30-40 31(51.7%) | 105(51.2%)

Gender 0.956
41-50 | 30(48.3%) | 100(48.8%)

51-60 12(19.7%) 39(19.0%)
Age (Years) Male 25(41.0%) | 84(41.0%) |0.992
Female | 24(39.3%) | 82(40.0%)

) Urban | 20(32.8%) | 68(33.2%)
Smoking Status 0.955
Rural 41(67.2%) | 137(66.8%)

. Yes 23(37.7%) | 49(23.9%)
Obesity 0.033
No 38(62.3%) | 156(76.1%)

- . Yes 13(21.3%) 29(14.1%)
Dyslipidemia 0.178
No 48(78.7%) | 176(85.9%)
Newly Diagnosed Yes 6(9.8%) 48(23.4%) 0,001
Hypertension No | 55(90.2%) | 157(76.6%) |
Family History of Yes 13(21.3%) | 26(12.7%) 0.094
Hyperuricemia No | 48(78.7%) | 179(87.3%) |

Scatter plot revealed positively linear and significant
correlation of SBP (r=0.261, p<0.001), and DBP (r=0.319,
p<0.001)with SUA levels as exhibitedinfigure 1.
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Figure 1: Relationship of Blood Pressure with SUA Levels
Figure 2 illustrated the correlation between Body Mass
Index (BMI) and Serum Uric Acid (SUA) levels among
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hypertensive patients. The scatter plot demonstrated BMI
was also found to have positively linear and significant
relationship with SUA levels(r=0.122, p=0.047).
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Figure 2: Relationship of BMI with SUA Levels

DISCUSSION

The literature proposes linkage between elevated SUA and
anincreasedrisk for HTN and cardiovascular diseases, but
these associations have been uncertain [15, 16]. In this
study, the frequency of HU was found to be 22.9% among
patients with HTN. Local data described the frequency of
HU in adult patients with HTN to be 41.0% which is much
more than what we documented[17]. Another study by Raja
et al., analyzing risk factors for HU in adult population
showed that mean SUA levels were 6.64 +1.63 mg/dl versus
5.35 £+ 1.60 mg/dl in hypertensive and non-hypertensive
patients (p<0.001), respectively [18]. Long ago,
Breckenridge demonstrated that 58% of patientsreceiving
anti-hypertensive medication had elevated SUA levels,
while 27% of patients presenting to the clinic at that time
had HU [19]. Messerli et al., analyzed established
hypertensive cases showed that 72% of them had a raised
SUA[20]. The hypothesis argued that the burden of HU in
HTN may be explained to either diminished renal perfusion
or underlying renal dysfunction. A study by Khaliq et al
analyzing patients of HU described that 84% patients with
HU had HTN versus 41% controls (odds ratio: 7.55; p<0.001)
[21]. It was found that among hypertensive patients,
presence of HU had significant association with obesity.
Some researchers have shown that the correlation
between raised SUAand HTN decreased after adjusting for
BMI, which implies that the association may be linked to
obesity [22]. This association linked to obesity is also
demonstrated by Qiu et al, in which attenuation was
observed after adjustment of waist circumference [23].
Obesity is associated with hyperinsulinemia, which in turn
causesdecreasedexcretion of SUA. Thisimpliesincreased
chances of progression to HTN in metabolic syndromes
(central obesity, insulin resistance, and HTN)[24]. These
insights can further emphasize the linkage between HU,
with hypertriglyceridemia which should be considered
confounders while studying the linkage between HU and

PJHS VOL. 6 Issue. 02 Feb 2025 Copyr'\ght ©2025. PUHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 17




Hyperuricemia in Patients with Hypertension

Ahad A et al.,

HTN. Some researchers have proposed that toxins in the
blood cause damage to the kidney and heart's vasculature,
leadingto HTN, while a potential agent could be uric acid as
a key HTN mediator [25]. Experts also connect high blood
pressure to uric acid and recommend dietary
modifications to reduce uric acid and regulate blood
pressure in the general public [26]. Apart from being a
distinct risk factor for incident HTN in the general
population, HU could have significant differences in
consequences depending on age, sex, and race. With
appropriate intervention in the early phases of HTN, this
modelimplies that there can be a period of reversible HTN.
Although no significant association was found between
hyperuricemia and gender or age groups, prior studies
have suggested that hormonal factors in premenopausal
women may contribute to lower SUA levels [27], while
aging-related metabolic changes may influence uric acid
metabolism [28]. The non-significance in this study could
be due to arelatively uniform age range (30-60 years)and a
lack of differentiation between premenopausal and
postmenopausal women. Present findings suggested that
HU is highly prevalent in patients with HTN has significant
clinical implications. HU in its coexistence with HTN can
further elevate the likelihood of adverse cardiovascular
events, necessitating careful monitoringand management
of uric acid levels in these patients. HU can further
contribute to the development and worsening of HTN,
potentially complicating blood pressure control. This
underscores the importance of integrating strategies to
lower uric acid levels, such as lifestyle modifications and
appropriate pharmacotherapy, into the management plan
for hypertensive patients. The combination of HTN and HU
may also heighten the risk of CKD, as both conditions
independently contribute to renal damage. Therefore,
regular assessment of renal function is crucial in
hypertensive patients with elevated uric acid levels to
prevent the progression of CKDand ensure comprehensive
care. Beinga single center study, conducted on arelatively
modest sample were some of the inherent limitations of
this study. We were unable to record the impact of various
anti-hypertensive treatments and its relationship to
existing uric acid levels. Cross-sectional design of this
research may not explore causal inferences, so a
longitudinal design could provide better insights in the
future.

CONCLUSIONS

The frequency of hyperuricemia was high (22.9%) in
patients with hypertension. Further prospective studies
should be planned to record the clinical impact of
hyperuricemiaamong hypertensive patients.
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Wilson disease is a genetic disorder related to copper metabolism that follows an autosomal
recessive pattern. Objectives: To document the clinical and pathological spectrum of Wilson
disease at a tertiary setting in Punjab, Pakistan. Methods: This cross-sectional study was
conducted at the Department of Pediatric Gastroenterology, Children's Hospital, Faisalabad,
Pakistan, from December 2019 to October 2024. A total of 60 children of both genders aged
below 18 years, and presenting with Wilson disease were analyzed. Physical and clinical
examinations were performed and medical history was taken in all Wilson disease cases.
Demographic and clinical characteristics were noted, and relevant laboratory investigations
were done. Results: In a total of 60 children with Wilson disease, 42 (70.0%) were boys. The
mean age was 10.25 + 3.10 years. The most frequent signs and symptoms were Jaundice,
hepatomegaly, ascites, and coagulopathy, noted in 53 (88.3%), 41(68.3%), 36 (60.0%), and 24
(45.0%) children respectively. Kaiser Fischer ring was noted in 16 (26.7%) children. The mean
Wilsons index score was 9.77 + 2.98 while 31 (51.7%) children had scores >10. The mean
ceruloplasmin and 24-hour urinary copper levels were 7.03 + 7.51 mg/dl and 746.03 + 451.06 ug.
Conclusions: It was concluded that hepatic manifestations are the most common among
children with Wilson disease. The most frequent signs and symptoms among children were
Jaundice, hepatomegaly, and ascites. There isaneed to identify factors that contribute to early
diagnosis and prompt treatment, thereby preventing severe brain damage and liver failures in
affected patients.

INTRODUCTION

Wilsons disease (WD) is a genetic disorder related to
copper metabolism that follows an autosomal recessive
pattern. Its prevalence globally ranges from 1in 10,000 to 1
in 30,000 individuals [1]. The condition arises due to
mutations in a gene responsible for copper transport,
leading to reduced or absent copper transportation into
bile. This leads to the accumulation of toxic copper in the
liver, causing damage to hepatocytes [2]. As the disease
advances, copper deposition occurs in other organs such

as the brain, cornea, kidneys, and heart. The clinical
manifestation of the disease directly corresponds to the
location of copper accumulation and the extent of tissue
harm [3]. WD presents with various clinical forms, with
hepatic involvement being the most common inindividuals
under 11 years old [4]. Hepatic presentations range from
asymptomatic cases with elevated liver enzyme levels to
severe conditions like fulminant hepatic failure, chronic
liver disease, spleenenlargement, andliver cirrhosis. While
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neuropsychiatric symptoms are more frequently observed
inindividualsintheir second or third decade of life, they can
also manifest in pediatric patients [5]. Isolated
neurological symptoms are present in about 8-22% of
pediatric patients [6]. Neurological signs can be diverse
and include behavioural irregularities, decline in school
performance, handwriting deterioration, dysarthria, and
excessive saliva production [7, 8]. Psychiatric issues such
as depression, anxiety, and even psychosis can coexist[9].
Neurological symptoms in Wilson's disease may or may not
be accompanied by symptomatic liver disease. Atypical
presentations of Wilson's disease may encompass
conditions such asrenal stones, early-onset osteoporosis,
cardiomyopathy, pancreatitis, and hypoparathyroidism
[10, 11]. The primary goal of pharmacological treatment for
WD is to prevent further copper accumulation by
decreasing absorption or enhancing its elimination
through urine bile, or both. Liver transplantation is
indicated in cases of progressive liver failure, worsening
neurological symptoms, portal hypertension
complications (even with medical and dietary
intervention), and acute liver failure [12]. The available
literature has limited detailed studies on pediatric WD
cases. In Pakistan, there is scarce data on the disease
burdenanditsvarious presentations.

We aimed this research to shed light on the diverse
manifestations of WD in children. This study might help add
to what little is already known about the various
sociodemographic and clinical aspects of WD among
children in Pakistan. This study was conducted to
documentthe clinicaland pathological spectrumof WD ata
tertiary settinginPunjab, Pakistan.

METHODS

This cross-sectional study was conducted at the
Department of Pediatric Gastroenterology, Children's
Hospital, Faisalabad, Pakistan from December 2019 to
October 2024. Considering the proportion of isolated
neurological symptoms in WD as 8% [6], with a 95%
confidence level and 7% margin of error, the required
sample size was calculated to be 58. For this study, 60
children who fulfilled the eligibility criteria were
considered. Inclusion criteria were children of both
genders, aged below 18 years, and newly diagnosed cases
of WD. Children withincomplete medicalrecords or unclear
diagnoses were excluded. Approval from the “Institutional
Ethical Committee” was taken (letter number: 05/2019).
Informed consents were obtained from parents/quardians.
Demographic characteristics like gender, age, residence,
clinical information like presenting signs and complaints,
children's score, Wilson index, and relevant laboratory
parameters like liver function tests, ceruloplasmin and
urine copper were noted. A comprehensive physical
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examination was performed, focusing on the identification
of jaundice, hepatosplenomegaly, ascites, and indicators
of liver dysfunction. Neurological and psychiatric
evaluations were also conducted. All cases underwent a
slit-lamp eye examination by an ophthalmologist to detect
the presence of Kayser-Fleischer (KF) rings and/or
sunflower cataracts. The diagnosis of WD was established
based on 24-hour urinary copper excretion and serum
ceruloplasmin levels. Urinary copper excretion >100 pg/24
hours was used to diagnose WD, and this test was
performed using atomic absorption spectrophotometry
(PerkinElmer Analyst 400 [USA]) after ensuring proper
sample collection and excluding other liver diseases [13].
Serum ceruloplasmin levels <20 mg/dL were considered
diagnostic for WD, measured using nephelometry. Family
history was considered positive if there was a history of WD
in a sibling or 1st degree relative. Consanguinity was
considered “yes” if the parents of the affected children
were 1st cousins. Penicillamine, zinc acetate, and liver-
supportive fat-soluble vitamin supplements were advised
toall patients. All the study data were entered and analyzed
utilizing “Statistical Package for Social Sciences (SPSSY’,
version 26.0. Descriptive representations of the qualitative
data were made as frequency and percentages.
Quantitative data were shown as calculating mean along
with standard deviation.

RESULTS

In a total of 60 children with WD, 42 (70.0%) were boys
representing a boy-to-girl ratio of 2.3:1. The mean age was
10.13+3.08 years ranging between 5 to 16 years while 47
(78.3%) children were aged between 5-12 years. The
residential status of 35 (58.3%) children was rural. Family
history of WD was present in 15 (25.0%) children whereas
consanguinity of marriage among parents was noted in 27
(45.0%) cases. Details about the demographical and
clinical characteristics of childrenare shownintable1.

Table 1: Demographic and Clinical Characteristics at the Time of
Diagnosis of Wilson's Disease (n=60)

Demographic and Clinical Characteristics

Boys 42(70.0%)
Gender -
Girls 18(30.0%)
5-12 47(78.3%)
Age

13-18 13(21.7%)
) Urban 25(41.7%)

Residence
Rural 35(58.3%)
A 29(48.3%)
Child Score B 12(20.0%)
C 19(31.7%)
Family History 15(25.0%)
Consanguinity 27(45.0%)

The most frequent signs and symptoms were Jaundice,
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hepatomegaly, ascites, and coagulopathy, noted in 53
(88.3%), 41(68.3%), 36 (60.0%), and 24 (45.0%) children
respectively. The detailsabout the most frequent signsand
symptomsamong childrenwithWDare showninfigure.
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Figure 1: Frequency of Signs and Symptoms in Children at the
Time of Diagnosis of Wilson's Disease (n=60)

Kaiser Fischer ring was noted in 16 (26.7%) children. The
mean Wilsons index score was 9.77+2.98 while 31(51.7%)
childrenhad scores>10showninfigure 2.
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Figure 2: Distribution of Wilson Index Scores at the Time of
Diagnosis of Wilson's Disease(n=60)

The mean ceruloplasmin and 24 hours' urinary copper
levels were 7.03 + 7.51 mg/dl and 746.03 + 451.06 pg. Details
aboutthe biochemical parametersare shownintable 2.

Table 2: Biochemical Parameters at the Time of Diagnosis of
Wilson's Disease (n=60)

Parameters Mean+SD Normalrange
Ceruloplasmin (mg/dl) 7.03 £7.51 20-40
Serum Alanine Aminotransferase (U/L) | 102.82 +11.57 <40
Serum Aspartate Aminotransferase (U/L) | 134.08 + 42.64 <40
Serum Bilirubin (mg/dl) 3.28+2.90 0.3-1.2
Serum Albumin (g/dl) 2.91+0.64 3.5-5.5
24 Hours Urinary Copper (Ug) 746.03 + 451.08 <40

A comparison of demographic and clinical characteristics
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concerning the Wilson Index Score was done and no
statistically significant associations were found (p>0.05),
asintable 3.

Table 2: Comparison of Demographic and Clinical Characteristics
between Wilson Index Score among newly diagnosed Wilson's
Disease cases(n=60)

Wilson Index Score

Demographic and Clinical

Characteristics <10 (n=29) >10 (n=31)
Boys 21(72.4%) | 21(67.7%)
Gender - 0.539
Girls 8(27.6%) 10(32.3%)
5-12 21(72.4%) | 26(83.9%)
Age 0.282
13-18 8(27.6%) 5(16.1%)
) Urban 14(66.7%) | 11(35.5%)
Residence 0.315
Rural 15(33.3%) | 20(64.5%)
A 18(62.1%) 11(35.5%)
Child Score B 5(17.2%) 7(22.6%) |0.103
C 6(20.7%) 13(41.9%)
Family History 7(24.1%) 8(25.8%) |[0.409
Consanguinity 1(37.9%) 16(51.6%) |0.287

DISCUSSION

The present study analyzed 60 children with WD and we
noted that70.0% of childrenwere boys, representingaboy-
to-girl ratio of 2.3:1. A local study from Ali et al., from
Islamabad described 60.8% of children with WD to be male
[14]. Current findings are consistent with Mahmud et al.,
from Bangladesh who found a boys-to-girl ratio of 2:1
among 100 WD children [15]. Similar findings exhibiting
male predominance have been documented in other parts
of the world [16, 17]. Merle and colleagues found female
predominance among WD cases[13]. No clear elaboration
about the gender's association with WD exists in the
literature. In this study, the mean age of children with WD
was 10.13 + 3.08 years ranging between 5 to 16 years while
78.3% of children were aged between 5-12 years. Mahmud
et al from Bangladesh found the mean age of the children
withWDtobe 8.42+2.6years[15]. Alocal study by Aarajand
colleagues found the mean age of the children with WD as
9.74 years [16]. WD is not commonly observed before the
age of b, although there have been reports of its
occurrence as early as 3 years of age [17]. The youngest
participant in this study was a 5-year-old boy.
Consanguinity of marriage was reported by 45.0% of WD
cases in this study. Literature reports consanguinity to be
an important feature of WD as it is known to be an
autosomalrecessive disorder. Literature reports morerisk
of WD among children with consanguineous parents [18-
20]. The spectrum of WD is wide and varies geographically.
It is important to find out certain clinical patterns
dominating different parts of the world. The most frequent
signs and symptoms were Jaundice, hepatomegaly,
ascites, and coagulopathy, noted in 88.3%, 68.3%, 60.0%,
and 45.0% of children respectively. Local data has
previously recorded that hepatic symptoms are the
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commonest found in around 69% of WD cases while
Jaundice is observed in 85.7% of these cases[14]. Day and
colleagues observed that 58.3% of cases showed hepatic
involvement, which was a significant finding in their study
[5]. The primary hepatic symptoms were jaundice,
hepatomegaly, and ascites. These findings are aligned with
those reported in both national and international studies,
reinforcing the consistency of the observed symptoms
[21]. Additionally, neurological manifestations of WD are
the second most common clinical presentation,
particularly in individuals aged 10 to 15 years. Notably, this
neurological aspect serves as the initial symptom in 40-
60% of WD patients, statistics described in the literature
[20]. KF rings were observed in 26.7% of WD cases in this
study, primarily due to patients having hepatic WD. The
present study found a positive family of WD in 25.0% of
cases. Theliteraturereportsa positive family history of WD
ranging between 25-41% [14, 21]. Present study adds
important insights to present patterns of WD among
children. Low ceruloplasminlevels(7.03+7.51mg/dL)in this
study, are a hallmark of WD and reflect impaired copper
metabolism due to mutations in the ATP7B gene, which
disrupt copper incorporation into ceruloplasmin [22]. The
normal range of ceruloplasmin is 20-40 mg/dL, and levels
below 20 mg/dL strongly indicate WD, particularly in
symptomatic patients [23]. Elevated 24-hour urinary
copper levels, with a diagnostic cutoff >100 pg, further
confirm the diagnosis by reflecting excessive copper
excretion due to hepatocellular damage and reduced
hepatic copper-binding capacity [24]. In this study, the
mean 24-hour urinary copper level was 746.03 + 451.06 pg.
The findings of this study underline the importance of early
recognitionand diagnosis of WD, especially in children who
present with unexplained liver dysfunction, neurological
symptoms, or psychiatric changes. The demographic
features, including the high male-to-female ratio and the
common presence of consanguinity, provide valuable
insight into genetic and environmental risk factors. The
biochemical markers and clinical scores provide crucial
diagnostic information that can guide management and
early intervention to prevent severe liver and neurological
complications.

CONCLUSIONS

It was concluded that hepatic manifestations are the most
commonamongchildren with WD. The most frequent signs
and symptoms among children were Jaundice,
hepatomegaly, and ascites. There is a need to identify
factors that contribute to early diagnosis and prompt
treatment, thereby preventing severe brain damage and
liverfailuresinaffected patients.
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Vitamin D deficiency has been implicated in the susceptibility to tuberculosis due toits crucial
role in immune regulation and host defense mechanisms. Objectives: To compare serum
Vitamin D levels between newly diagnosed TB patients and healthy individuals and assess their
association with the nutritional-inflammatory profile. Methods: This comparative cross-
sectional study was conducted over 1 year from Dec 2021 to Dec 2022. A total of 224
participants, comprising 112 newly diagnosed tuberculosis patients as cases and 112 healthy
individuals as controls, were recruited. Cases included patients aged over 18 years with
confirmed tuberculosis diagnosis GeneXpert MTB/RIF assay. Controls were individuals without
tuberculosis symptoms and with serum vitamin D levels available. Results: Vitamin D levels
were found to be lesser in TB patients with median levels of 14.35 ng/mL (interquartile range
(IQR): 8.65-25.48) versus 19.08 ng/mL (IQR: 13.92-26.17; p=0.029) in normal people. A higher
proportion of TB patients exhibited severe deficiency (<10 ng/mL)at 35.7% compared to 13.4%
in controls (p=0.002). Similarly, deficiency (10-20 ng/mL) was more prevalent among
tuberculosis patients (42.9%) than controls (26.8%). Vitamin D levels in tuberculosis patients
had a positive correlation with BMI and albumin levels. Conclusions: It was concluded that
tuberculosis patients exhibited poorer nutritional status, with lower BMI, albumin, hemoglobin,
and Vitamin D levels compared to healthy controls with a significantly higher proportion of
tuberculosis patientshavingsevere Vitamin D deficiency.

INTRODUCTION

Vitamin D deficiencyisapublic health concern, witharound
one billion people estimated to have insufficient levels[1].
The prevalence varies geographically due to differences in
sun exposure, dietary intake, cultural practices, and skin
pigmentation. In many regions, particularly in South Asia,
vitamin D deficiency is endemic[2]. In Europe, nearly 40%
of the population is deficient, with even higher rates in
elderly populations [3]. This widespread deficiency
underscores the need for increased awareness and
intervention. Tuberculosis (TB) remains one of the leading
infectious diseases globally, caused by Mycobacterium
tuberculosis. Recent evidence highlights its potential role

incombatinginfections, including tuberculosis(TB), due to
its ability to enhance macrophage function and upregulate
the production of antimicrobial peptides like “cathelicidin
and defensins” [4, 5]. The interaction between vitamin D
and TB is well documented, with vitamin D deficiency
identified as a risk factor for TB susceptibility. Studies
suggest that individuals with low vitamin D levels have
impaired macrophage activation, resulting in suboptimal
bacterial clearance [6, 7]. A meta-analysis revealed that
vitamin D deficiency is significantly more prevalent among
TB patients than in healthy individuals [8]. Furthermore,
supplementation with vitamin D in TB patients has been
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explored as an adjunct therapy, showing promise in
enhancing treatment outcomes [9]. In Pakistan, TB
remains a major public health challenge, with the country
ranking fifth among high-burden TB countries [10].
Simultaneously, vitamin D deficiency is alarmingly
prevalent, affecting approximately 7090% of the
population, including all age groups [11, 12]. A 2019 study
reported that over 80% of TB patients had vitamin D
deficiency compared to 45% in healthy controls,
highlighting the correlation between low vitamin D levels
and increased TB risk [13]. Factors contributing to this
deficiency include limited sun exposure due to cultural
practices, inadequate dietary intake, and high rates of
malnutrition [14]. Studies indicate that the majority of TB
patients in Pakistan have insufficient vitamin D levels,
potentially impairing immune response and bacterial
clearance. Variationsin Mycobacterium tuberculosis strain
types, including the Beijing and East African-Indian
lineages, further impact disease severity and treatment
outcomes. While standard treatment regimens achieve
high success ratesin drug-sensitive TB, the growing threat
of Multidrug-resistant tuberculosis (MDR-TB) and
extensively drug-resistant tuberculosis (XDR-TB)
necessitates prolonged, toxic therapies [13]. While global
research has established a link between vitamin D
deficiency and TB susceptibility, regional variations in
prevalence and severity necessitate localized
investigations. Pakistan's dual burden of TB and vitamin D
deficiency offers a unique opportunity to explore this
relationship further and help in the development of
preventive andtherapeutic strategies.

This study aimed to perform a comparative analysis of
serum vitamin D levels between newly diagnosed TB
patients and healthy individuals and assess their
associationwiththe nutritional profile.

METHODS

This comparative cross-sectional study was conducted
over Tyear from Dec 2021to Dec 2022 at Liaquat University
Hospital, Hyderabad. A total of 224 participants,
comprising 112 newly diagnosed TB patients as cases and
112 healthy individuals as controls, were recruited. The
sample was calculated via an open epi sample size
calculator by taking the percent of Vitamin D deficiency in
exposed(TB patients)with the outcome as 68.96% percent
of unexposed (healthy controls) with the outcome as
51.72% with 80% power of study and 30% CI[15]. The study
was approved by the ERC of Liaquat University of Medical
and Health Sciences, Jamshoro vide letter No.
LUMHS/REC/-164. Cases included patients aged over 18
years with confirmed TB diagnosis through AcidFast Bacilli
(AFB) smear microscopy or GeneXpert MTB/RIF assay.
Controls were individuals without TB symptoms and with
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serum vitamin D levels available. Participants with chronic
liver disease, chronic kidney disease, HIV-positive status,
orongoing vitamin D supplementation were excluded from
the study. Pregnant individuals were also excluded to
eliminate potential confounding factors related to
pregnancy-induced changes in vitamin D metabolism.
Vitamin D status was classified based on the clinical
practice guidelines of the Endocrine Society Task Force
[16]. Informed written consent was taken from every
participant (cases and controls) before enrollment in the
study. The study outcomes were assessed in terms of
measuring the serum Vitamin D levels and their correlation
with nutritional (BMI, Vitamin B12, Serum Ferritin,
Hemoglobin, and Albumin)and inflammatory markers(ESR,
Total Leucocyte Count, and Neutrophil-to-Lymphocyte
Ratio) in TB patients and healthy controls. Data analysis
was performed using SPSS version 21.0. Descriptive
statistics were used to summarize demographic and
clinical characteristics. An Independent t-test was applied
to compare continuous variables between cases and
controls, while the chi-square test assessed the
relationship of the level of Vitamin D in cases and controls.
Spearman's correlation was used to measure the
association between Vitamin D levels and nutritional-
inflammatory parameters. A p-value<0.05 was considered
statistically significant.

RESULTS

The mean age was similar between TB patients (50 + 16.46
years) and controls (49 + 11.38 years) (p=0.43). A greater
ratio of males was observed among TB patients (71.43%)
compared to controls (55.36%). TB patients had a
significantly lower mean BMI(21.34 + 3.16 kg/m?) compared
to controls (26.53 + 2.14 kg/m?) (p=0.04). Mean albumin
levels were lower in TB patients(3.03 + 1.32 mg/dL) than in
controls (4.3 +0.53 mg/dL)(p=0.013). Likewise, hemoglobin
levels were lowerin cases(10.52 +2.19 g/dL)thanin controls
(13.32 +1.56 g/dL)(p = 0.045). Differences in mean calcium,
total WBC count, and platelet count were not significant
(Table1).

Table 1: Baseline Characteristics of Tb Patients (n=112) and
Healthy Controls(n=112)

TB Patients  Controls

Variables (n=112) =s) p-Value
Male 80(71.43%) | 62(55.36%) o1
Female 32(28.57%) | 50 (44.64%) ’

Mean BMI(Kg/m?) 21.34+3.16 | 26.563+2.14 | 0.04*

Mean Albumin (mg/dL) 3.03+£1.32 | 4.3+0.53 | 0.013*
Mean Calcium (mg/dL) 8.15+1.27 | 10.21+0.13 0.86
Mean ESR(mm/h) 67+12.76 14.53 +6.31 | 0.003*

10.62+2.19 | 13.32+1.56 | 0.045*
13642 +3281| 6324 £1138 0.08
3.23+1.51 | 2.21+0.62 0.13

Mean Hemoglobin (g/dL)
Mean Total WBC Count (10°/L)
Mean Platelets (100,000/dL)
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*Statistically significant

Vitamin Dlevelswerelesserin TB patientsin comparison to
healthy controls, with median levels of 14.35 ng/mL (IQR:
8.65-25.48)versus 19.08 ng/mL (IQR: 13.92-26.17; p=0.029).
A higher proportion of TB patients exhibited severe
deficiency (<10 ng/mL) at 35.7% compared to 13.4% in
controls(p=0.002). Similarly, deficiency (10-20 ng/mL) was
more common among TB patients (42.9%) than controls
(26.8%). Opposite to that, Vitamin D sufficiency (>30
ng/mL)was observed in only 8% of TB patients compared
t024.1% of controls(Table 2).

Table 2: Comparison of Vitamin D Status Between Tb Patients
(n=112) and Healthy Controls (n=112)

Variabl TB Patients  Controls p-
auabies (n=112) (n=112) Value
Median (IQR) Serum Vitamin 14.35 19.08 0.029*
D3 Levels(ng/mL) (8.65-25.48) | (13.92-26.17) | -~
Severe Deficiency (<10 ng/mL) 40(35.7%) | 15(13.4%)
Deficiency (10-20 ng/mL) 48(42.9%) | 30(26.8%) 0.002*
Insufficiency (21-30 ng/mL) 15(13.4%) | 40(35.7%) |
Sufficiency (>30 ng/mL) 9(8.0%) 27(24.1%)

*Statistically significant

A significant positive correlation was observed between
Vitamin D and BMI(r=+0.40, p=0.032) and albumin (r=+0.55,
p=0.018), suggesting that better nutritional status may be
associated with higher Vitamin D levels. While hemoglobin
(r=+0.48, p=0.076) and Vitamin B12 (r=+0.15, p=0.162)
showed positive correlations, they were not statistically
significant. Conversely, ESR (r=-0.65, p=0.091), serum
ferritin (r=-0.08, p=0.247), and NLR (r=-0.09, p=0.225)
exhibited negative correlations with Vitamin D, though
these associations lacked statistical significance(Table 3).
While correlation of Vitamin D3 with Nutritional-
Inflammatory Profile in Healthy Controls was not found to
be statistically significant.

Table 3: Correlation Between Vitamin D3 and Nutritional-
Inflammatory Profile in Tuberculosis Patients and Healthy
Controls

TB PATIENTS CONTROLS

PARAMETER Correlation ~ p-  Correlation  p-
Coefficient (r) Value Coefficient(r) Value
BMI +0.40 0.032* +0.22 0.148
Vitamin B12 +0.15 0.162 +0.09 0.312
Serum Ferritin -0.08 0.247 -0.12 0.284
Albumin +0.55 0.018* +0.38 0.079
Hemoglobin +0.48 0.076 +0.29 0.092
ESR -0.65 0.091 -0.15 0.056
Total Leucocyte Count +0.12 0.198 +0.07 0.367
LmphooymioinLr) | 009 |o22s5] 005 |09

*Statistically significant
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DISCUSSION

The findings in the current study revealed a median serum
Vitamin D level of 14.35 ng/mL among TB patients,
significantly lower than the 19.08 ng/mL observed in
controls (p=0.029). Severe Vitamin D deficiency was more
prevalent in TB patients (35.7%) compared to controls
(13.4%, p=0.002). Similarly, Vitamin D sufficiency was less
common in TB patients (8%) than in controls (24.1%). A
study by Balcells et al., showed that Vitamin D deficiency is
consistently linked to active TB, likely owing to the
immunomodulatory role in macrophage activation and
granuloma formation [17]. TB patients had significantly
lower BMI(21.34 + 3.16kg/m?)and serum albumin levels(3.03
+1.32mg/dL) compared to controls (26.53 + 2.14kg/m? and
4.3 + 0.53mg/dL, respectively, p=0.013). BMI and albumin
were positively associated with Vitamin D levels in TB
patients. This suggests that malnutrition exacerbates
Vitamin D deficiency, which may worsen TB outcomes.
Similar findings have been reported in India, where
malnourished TB patients exhibited lower Vitamin D levels
than their well-nourished counterparts, underscoring the
need for nutritional interventions [18]. Malnutrition in TB
patients likely arises from increased metabolic demands,
poor appetite, and systemic inflammation. Low albumin
levels, indicative of protein energy malnutrition, correlate
with diminished Vitamin D binding protein, causing lower
bioavailability of active vitamin D3[19]. Elevated ESR levels
in TB patients(67+12.76mm/h)compared to controls(14.53
+ 6.31Imm/h, p=0.003) indicate heightened systemic
inflammation. However, no significant correlation was
observed between Vitamin D levels and ESR (r=0.65,
p=0.091). This contrasts with a study from China, where
lower Vitamin D levels were linked to more severe
inflammatory responses in TB patients[20]. The absence
of such an association in our study could be due to
variability in disease severity or differences in the
inffammatory markers assessed. TB patients
demonstrated lower hemoglobin levels (10.52 + 2.19g/dL)
comparedto controls(13.32 +1.56qg/dL, p=0.045), reflecting
anemia of chronic disease. A positive relation between Hb
levels and Vitamin D was observed (r=+0.48) but was non-
significant(p=0.076). Anemia in TB is multifactorial, driven
by chronic inflammation, nutritional deficiencies, and
impaired erythropoiesis [21]. Studies from India have
highlighted the synergistic impact of Vitamin D and iron
deficiencies in exacerbating anemia among TB patients
[22]. These findings reinforce the need to deal with Vitamin
Ddeficiency and malnutritionin TB management. The WHO
End TB Strategy emphasizesintegrated nutritional support
for TB patients, aligning with our observation that
malnourished TB patients are prone to severe Vitamin D
deficiency [23]. Vitamin D supplementation as adjunctive
therapy has shown promise in enhancing sputum
conversion rates and reducing treatment duration in
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randomized controlled trials conducted in India and
Pakistan[24]. Variations in deficiency rates are influenced
by dietary intake, sun exposure, genetic factors, and
comorbidities. Comparative studies indicate that
countries with higher latitudes experience more
pronounced seasonal variations in Vitamin D3, potentially
exacerbating TBrisk duringwintermonths[25].

CONCLUSIONS

Tuberculosis patients exhibited poorer nutritional status,
with lower BMI, albumin, hemoglobin, and Vitamin D levels
compared to healthy controls. A significantly higher
proportion of TB patients had severe Vitamin D deficiency.
Positive correlations were observed between Vitamin D
levels and BMI as well as albumin, indicating a link between
nutritional status and Vitamin D. However, inflammatory
markers showed no significant association with Vitamin D
levels. These findings suggest that nutritional
deficiencies, particularly in Vitamin D, may be linked to TB,
highlighting the importance of nutritional support in TB
management.
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Parentsinfluence oralhygiene practicesand children's healthbehavioursasyoungoneslack the
comprehension and dexterity to maintain oral health. Objectives: To evaluate the knowledge,
attitudes, and practices about early childhood caries among affluent parents of Lahore.
Methods: A cross-sectional study was conducted from August 2024 to October 2024 using non-
probability sampling with 203 participants. Revalidated questionnaires inquiring about
knowledge, attitude, and practice were distributed to parents with children under 5 years old,
enrolled in affluent schools within the city. Frequency and percentage distributions were
obtained for each qualitative variable and mean, and standard deviation were acquired for
quantitative variables. The differences between genders were analyzed using chi-squared
statistics. A p-value of less than 0.05 was considered statistically significant. Results: Among
203 participants, the majority were mothers 56.2% and the sample comprised of most male
children in age group 3-5 years. Among the participants, more than half of the parents had
graduated from university; some had graduated from high school. Only a few had completed
their primary-level education. The overall mean knowledge score was 52.77+ 21.59, whereas the
mean score for attitude and practice was 61.24 + 25.49 and 65.61+ 26.66 respectively. Mothers
had significantly greater overall knowledge (p=<0.001), better attitudes(p=0.164), and practices
(p-value=0.112) towards early childhood caries as compared to fathers. Conclusions: It was
concluded that although affluent parents of 5-year-old children had good knowledge regarding
the Early Childhood Caries, their attitude and practices were still lacking in keeping up with the
recommended standards.
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INTRODUCTION

The oral health of young children is threatened by early
childhood caries (ECC), which is a complicated and
multidimensional problem in pediatric dentistry [1]. Early
childhood caries, which is defined as one or more primary
teeth that are decaying, missing, or filled in children
younger than six yearsold, is stillacommon and worrisome
condition. This condition is significant not just because it
affects dentition but also impacts on a child's general
health. In this context, the roles that parents play become
increasingly important in shaping their child's views and

their habits toward oral hygiene [2]. Effective preventive
measures and treatments depend critically on an
understanding of the complex interactions between
parental attitudes, knowledge, and ECC practices [3]. In
addition to causing tooth painand discomfort, ECCharmsa
child's general well-being, diet, and standard of living[ 4, 5].
Epidemiological studies highlight the prevalence rates of
ECC around the world, which vary depending on factors
such as access to oral healthcare, dietary patterns, and
socioeconomic differences[6]. This article takes a critical

PJHS VOL. 6 Issue. 02 Feb 2025 Copyngm ©2025. PUHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 30




Knowledge, Attitudes, and Practices of Early Childhood Caries among Affluent Parents

Chaudhry A et al.,

look at the complex connection between parental
involvement and the avoidance of early childhood
development. It explores the nuances that affect parents'
choices, actions, and perceptions about their children's
oral health, going beyond the boundaries of simple
statistics and clinical research. A child's early behaviours,
including dental hygiene routines, are mostly shaped by
their parents. A child's dental care regimen is based mostly
on the interaction of parental attitudes, and actions [7].
Health can be understood in both macro and micro
contexts. Aspects of behaviour, development, and biology
are included in the micro context. While the community's
structure and politics generate the macro context, whichis
influenced socially by the family, community, and
environment. When it comes to ECC prevention, parents
use different approaches, which are impacted by cultural,
social, and educational variables, evenif dentalinformation
is widely available [8,9]. Developing tailored interventions
requires an understanding of the factors influencing
parental knowledge and attitudes regarding early
childhood education [9]. Moreover, parents' exposure to
and assimilation of dental information may not resultin the
adoption of practical preventative actions. Even though
parents have access to information, there are differences
in how parents put oral hygiene routines into practice.
These differences can be attributed to several
impediments, including time restraints, budgetary limits,
and contradictinginformationfrom several sources[10, 11].
Studies have shown differences in awareness of ECC
among parents and their choice pf preventive actions.
Fluoride use, dietary choices, tooth brushing regimens,
and parental oral health behaviours are important
contributions to preventing ECC. Furthermore, a variety of
parental actionstargetedat ECC preventionareinfluenced
by misconceptions, alack of knowledge about preventative
strategies, and conflicting objectives [12, 13]. Parental
attitudes toward early childhood education impact more
than just one home. They are felt in the domains of public
health campaigns, educational programs, and legislative
frameworks designed to lessen the incidence of ECC in
local communities. When creating focused interventions
and customized strategies that appeal to a range of
parental viewpoints, it is essential to acknowledge the
complex interactions that exist between parental
knowledge, attitudes, and practices [8, 14]. This research
study begins a thorough investigation of the complex
processes influencing parental involvement in ECC
prevention. Even if the frequency and severity of ECC have
been emphasized in earlier research, a deeper
comprehension of parental attitudes, actions, and
knowledge is required to create customized therapies that
are acceptable in a range of parental circumstances. The
topic of early childhood caries has become increasingly
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popular in the vibrant metropolis of Lahore, particularly
among wealthy parents. As protectors of their offspring's
health and welfare, these parents understand the
significance of dental hygiene and how it affects their
young charges. But even with their awareness and access
toresources, thereis stillmuch to learn about the complex
interactions between early childhood career knowledge,
attitudes, and practices. This paper explores the complex
attitudes and actions of wealthy parents in Lahore
concerning this common dental issue, illuminating their
convictions, routines, and the underlying causes that
influence how they prevent and treat early childhood
caries. The variables that affect parents' perceptions of
early childhood caries (ECC) and how those perceptions
affect the oral health of their kids. It seeks to comprehend
the extent of parental knowledge and the elements
influencing their perspectives regarding the use of dental
hygiene products. To contribute to a more thorough
approach to ECC prevention, the study seeks to close the
knowledge, attitude, and practical implementation gap
among parents.

This study aims to support a more all-encompassing
strategy for preventing early childhood caries, one that
recognizes and takes into account the many realities and
viewpoints that parents have while attempting to protect
theirkids'oral health.

METHODS

The cross-sectional study was conducted from August
2024 to October 2024 using non-probability sampling with
a sample size of 203 to comprehensively investigate the
knowledge, attitude, and practices surrounding early
childhood caries (ECC) among affluent parents in Lahore,
Pakistan. After the approval, The Institutional Research
and Ethics Committee provided ethical approval
(UCD/ERCA/24/339). The study specifically targeted
parents with children under the age of 5 who were enrolled
in affluent schools within the city. The data for this study
were collected using a self-administered questionnaire
based on existing literature. To maintain data integrity,
inclusion criteria required participants to be parents of
children aged less than b, and willing to actively participate
in the study. On the other hand, language barriers and
incomplete surveys were recognized as exclusion criteria,
ensuring a rigorous analysis process. Utilizing a non-
probability purposive sampling technique, participants
were deliberately chosen to guarantee participationfroma
range of affluent schools. The self-administered
guestionnaire was adopted from the study by Al-daber et
al.,[15]. The sample size of 196 was calculated using a 95%
confidence interval, a 50% prevalence of knowledge,
attitudes, and practices (KAP), and a 5% margin of error
[15]. The survey included thirty questions in all, organized
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into four categories. The initial section of the survey
collected data on the participants' sociodemographic
attributes, whichincluded the gender of the parent, gender
of the child, age of the child, age of parent, and level of
education of the parent. In the second section of the
questionnaire, thirteen questions concerning oral health
knowledge of the parents were included and seven
questions addressing attitudes toward professional dental
carewereincludedinthe questionnaire's third section. Five
items that analyzed oral hygiene practices and behaviours
made up the fourth component. Information about aims
and objectives was provided to the parents and informed
consent was obtained before administration of the
questionnaire. For analysis, each right response in the
knowledge sections of the questionnaire received a score
of "1, while incorrect and do not know answers obtained a
score of “0". The level of knowledge was related to the
correct answers and was classified as poor (<50%),
moderate (50-75%), and good (>75%). Frequency and
percentage distributions were obtained for each
qualitative variable and mean, and standard deviation (SD)
were acquired for quantitative variables. The differences
between genders were analyzed using chi-squared
statistics. A p-value of less than 0.05 was considered
statistically significant. The data management and
analysis were carried out, using the statistical software
SPSSversion25.0

RESULTS

Total 203 responses were included in this analysis. The
majority of participants in the study were mothers (56.2%)
whereas participants who were fathers were 43.8%. More
than half of parents(55.7%) had graduated from university,
29.6% had got higher education followed by 8.9% who had
completed high school and lastly, 4.9% had done primary
level. Male children included in this study were 51.20% and
48.80% were females. Out of these children, 51.7% were 3-5
years old followed by 34% of 1-2 years old, and lastly, 14.3%
who were less than one year of age. The results were
divided into three categories of questions asked about
knowledge, attitudes, and practices. Regarding the first
category "Knowledge" there were more than 70% "correct
responses for the following questions: "Do you have
knowledge or information about children's oral health",
"Controlling the frequency of sugary intake can affect a
child's dental decay” and "Proper care of oral hygiene is
important for the health of permanent teeth”. The overall
mean knowledge score was 52.77+21.59(Table1).
Table 1: Knowledge of Participantsabout Early Childhood Caries

Yes No
n(%) n(%)

Knowledge

Do you have knowledge or information
about children's oral health

156(76.85%)| 47(23.15%)
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The quantity of toothpaste in children

<3 yearsisthe size of arice grain 99(48.77%) 104 (1.23%)

Quantity of toothpaste in children

-3 years s pea-sized 86/(42.36%) | 117(57.64%)

Effect on development of baby's teeth by

Mother's diet during pregnancy 108(53.20%)| 95(46.80%)

You can give canned juice regularly to

your child 37(18.23%) | 166 (81.77%)

A dental checkup in your child's first year
of life is essential even if the child does not [ 116(57.14%) | 87 (42.86%)
suffer from tooth pain or dental caries

Bottle feeding at nighttime influences the

child's baby teeth 133(65.52%)| 70 (34.48%)

Fluoridated toothpaste helps in preventing

your child's dental decay 102(50.25%)|101(48.75%)

Controlling the frequency of sugary intake

can affect a child's dental decay 150(73.89%)| 53(26.11%)

The first signs of dental caries are the
appearance of white spots or lines onthe |98(48.28%) [105(51.72%)
surfaces of teeth

Germs of dental caries can be transmitted
from mother to her child by kissing on his/
her lips or munching food herself before
giving it to her child

88(43.35%) [ 115(56.65%)

Decay in baby teeth can harm the

permanent teeth 111(54.68%) | 92(45.32%)

Proper care of oral hygiene is important for

the health of permanent teeth 159(78.33%) | 44(21.67%)

Dental caries in children is inherited 57(28.08%) [146(71.92%)

The overall mean score for attitude was 61.24 + 25.49.
Approximately 80% correct responses were collected for
the questions; “It is the parent's responsibility to maintain
the child's oral health” and “Parents/caregiver should guide
and help their children at the age of less than or equal to 5
yearsduringbrushing of theirteeth”(Table 2).

Table 2: Attitude of Participants Towards Early Childhood Caries

Yes No
n(%) n(%)

178(87.7%) | 25(12.3%)

Attitude

It is the parent's responsibility to maintain
the child's oral health

Your child's teeth get harmed if breast-
feeding is done frequently and for a
prolonged period

62(30.5%) | 141(69.5%)

Providing fresh juices frequently during the

day can harm your child's teeth 83(40.9%) | 120(58.1%)

As soon as baby teeth erupt they should

be cleaned 126(62.1%) | 77(37.9%)

Dental check-up of your child as soon as

his/her teeth erupt 124(61.1%) | 79(38.9%)

Parents/caregivers should guide and help
their children at the age of less than or
equal to b years during brushing of their

teeth

173(85.2%) | 30(14.8%)

The overall mean of Attitude 61.24 + 25.49

Results related to practice depicted that more than 80%
"correct” responses were collected when asked about
questions, such as “Your child's oral health depends on a
balanced diet” and “Parents should make an effort to
improve their awareness about oral health”. The overall
mean practice score was 65.61+26.66"(Table 3).
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Table 3: Information associated with child's oral health practices
of parents

Yes No
n(%) n(%)

169(83.25%)| 34(16.75%)

Practices

Your child's oral health depends on a
balanced diet

Providing breastfeeding/bottle feeding
during bed-time could harm your child's
teeth

98(48.28%)|105(51.72%)

Dental caries can be transmitted by sharing

the utensils(i.e., spoons, forks) 80(39.41%) 123(60.59%)

Parents should make an effort to improve

their awareness about oral health 175(86.21%) | 28(13.79%)

Cleaning and brushing your child's teeth

after each meal is necessary 144(70.84%)| 59(28.06%)

Participants with higher education levels had significantly
better overall knowledge scores than less educated ones
(p=0.002)(Table 4).

Table 4: Comparison of Knowledge, Attitude, and Practice Score
with Educationlevel of Parents

Variables L} Mean*SD  p-Value*
University 113 | 48.67+22.08
Primary Level 10 | 71.42+22.08
K”Wgedge SCOre M igh School | 20 | 59.64+24.00 | 0.002*
ercent
Higher Education | 60 55.11+17.25
Total 203 | 52.77+21.59
University 113 | 58.40+25.88
Primary Level 10 | 75.00+25.15
Attitude Score i
Percont High School 20 | 68.33+32.39 0.116
Higher Education | 60 | 61.94+21.28
Total 203 | 61.24+25.49
University 113 | 65.30+26.99
) Primary Level 10 | 76.00+18.37
Practice Score High School 20 | 74.00+33.77 | 0.185
Percent
Higher Education | 60 | 61.66 +23.94
Total 203 | 65.61+26.66

Mothers had significantly better overall knowledge scores
thanfathersasshowninfigure 1. Similarly, mothers showed
a better attitude towards early childhood caries as
comparedto fathers however, the results were statistically
insignificant(p=0.164). Also, more educated parents lacked
the practices to prevent early childhood caries (p=0.185).
Moreover, mothers were practicing preventive care for
early childhood cariesas comparedto fathers(Figure1).

s 58,58 63]‘_45 58,42 T €224
60 5-[
50 45,34
40
30
20
10
0
Mother Father Mother Father Mother Father

Knowledge Score Percent Attitude Score Percent Practice Score Percent

p-value<0.001 p-value=0.164 p-value=0.112

Figure 1: Comparison of Mean Scores of Knowledge, Attitude and

PJHS VOL. 6 Issue. 02 Feb 2025

DOI: https://doi.org/10.54393/pjhs.v6i2.2552

PracticeinRelationto Gender of Parents
DISCUSSION

The study provides valuable insights into the knowledge,
attitudes, and practices of affluent parents in the Lahore
region, regarding early childhood caries. These findings
align with prior research that highlights the pivotal role of
parents ininfluencing children's oral health behaviors. The
mean knowledge score of 52.77% + 21.59 reflects moderate
awareness among parents about ECC. While many
participants recognized the importance of controlling
sugary intake (73.89%) and maintaining oral hygiene,
critical gaps were observed in areas such as the
appropriate amount of toothpaste for children under 3
years(48.77%) and over 3 years (42.36%). Interestingly the
mothers in this study demonstrated higher knowledge
scores than fathers (p<0.001). This is Gurunathan et al.,
findings suggesting that fathers are less involved in the
daily care of their children and therefore less informed
about their children's oral health practices [16]. Moreover,
over half of the parents did not recognize white spots or
lines on teeth as early indicators of dental caries [16]. In
addition, parental education played a significant role, as
those with higher education levels demonstrated better
knowledge scores. Thisresultis supported by studies such
as Patil et al., which attributed higher knowledge levels to
greater access to oral health resources through modern
technology and the Internet [17]. However, contrary to
findings from Qatar where 64% of the mothers were
unaware of the recommended time for a child's first dental
visit [18]. Our study found greater awareness among
affluent parents in Lahore. Similarly, Saudi Arabian
research reported that nearly half of the parents did not
recognize the importance of a dental checkup for one-
year-olds, whereas our study revealed better awarenessin
this demographic [18]. Parents exhibited a relatively
positive attitude toward ECC prevention with a mean score
of 61.24% +25.49. A majority(80%)agreed that maintaining
oral health is the parents'responsibility and acknowledged
the importance of assisting these children under 5 years of
age during tooth brushing. These findings are consistent
with studies in similar contexts where parents agreed that
children's oral health is primarily a parental responsibility
[18]. However, only 25% of the parents recognized that
frequent and prolonged breastfeeding could harm a child's
teeth aligning with findings from Muhammad et al.,
indicating a lack of awareness about specific ECC risk
factors [3]. Similarly, only 50% correctly identified that
regular intake of fresh juices could harm children's teeth.
Although juices with added sugars are known to cause
caries even natural juices can lead to demineralization and
tooth wear when consumed excessively. Highly educated
parents displayed more positivity compared to less
educated ones, consistent with findings from a study
conducted in Saudi Arabia [18]. The results point out the
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need for targeted interventions to address these
attitudinal gaps and promote actionable preventive
behaviours. Apart from the moderate knowledge and
positive attitudes, parental practices towards ECC
prevention showed mixed results. The majority of study
parentsrecognized the importance of cleaning their child's
teeth after every meal and maintaining a balanced diet
which was consistent with other findings[19, 20]. However,
some practices such as scheduling an early dental visit
(57.14%) and avoiding nighttime bottle feeding (65.52%)
require improvements in our population. A unique
observation in this study was that the primary-level
educated parents demonstrated better compared to other
education categories. These findings contrast with
Mohammed et al., which reported a direct correlation
between higher education and better practices [3]. The
difference may be that working parents in nuclear family's
delegate childcare responsibilities to caregivers, resulting
in less focus on oral hygiene. The suboptimal practice
scores among educated parents indicate gaps in
translating knowledge into behaviour, necessitating
targeted interventions. The significantly better knowledge
scores of mothers (p<0.001) highlight the role of maternal
influence in shaping children's oral health behaviors. This
underscores the need to improve fathers' knowledge
through targeted interventions. Although the differences
in attitude (p=0.164) and practice (p=0.112) scores between
mothers and fathers were not statistically significant, the
observed trends suggest a need for further exploration.
These trends could inform targeted educational programs
aimed at increasing fathers' involvement in oral health
practices and the need for tailored educational campaigns
targeting affluent parents to address knowledge gaps and
encourage effective practices. Initiatives should highlight
the importance of fluoride toothpaste, early dental visits,
and recognizing early signs of dental caries. Purposive
sampling is justified because it ensures that the study
focuses on the most relevant participants, aligns with
research objectives, and addresses practical constraints.
However, the limitations (e.qg., potential selection bias)
should be discussed in the discussion section,
emphasizing that the findings apply specifically to affluent
parents in Lahore and may not be generalizable to all
socioeconomic groups. Moreover, the results indicate a
need for promoting cultural adaptation to enhance
parental practicesespecially fathersand working parents.

CONCLUSIONS

It was concluded that affluent parents of b5-year-old
children had a good knowledge of how to prevent ECC but
their attitudes and practices fell short of recommended
standards. Mothers were found to be significantly more
knowledgeable than fathers. This study emphasized the
need to improve father's involvement and knowledge
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regarding oral health.
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Exploring the multifaceted impact of academic, environmental, and psychosocial stressors on
students' overall mental well-being is necessary, identifying key areas for intervention and
support. Objectives: To see the prevalence of different stressors in medical students. Also, to
assess their mental well-being and the correlation of different stressors with it. Methods: An
analytical cross-sectional study in a private medical college was done from July 2024 to
December2024. A questionnaire was developed through Google Forms and distributed through
social media platforms, and quota non-purposive sampling was done. Stressors were assessed
through the Likert scale, and mental well-being through the Kessler scale. Chi-square and
independent sample T-tests were employed. P-value <0.05 was taken as significant. Results:
Mild to moderate effects of academic, environmental, and psychosocial stressors were
observed. Mostly, students were having severe mental distress, and an equal percentage were
likely to be well. Amoderate positive correlation between mental well-being and stressors was
observed with significant p-values between mental well-being and academic stressors
(r=0.497, p=<0.001), environmental stressors (r=0.432, p=<0.001), and psychosocial stressors
(r=0.489, p=<0.001); depicting increased distress were associated with higher prevalence of
stressors among participants. Conclusions: It was concluded that female, and students of final
year MBBS were having more mental distress. Stressors were having a mild to moderate effect
on participants. Establishing an academic culture that provides a haven for all, normalizes
seeking help, and promotes collaboration over competition would go a long way toward
alleviating some of the stressors that medical students face.
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INTRODUCTION

This relates to the fact that obtaining a degree in medicine
is widely considered to be among the most intellectually
demanding of all educational achievements. While medical
education provides students with the knowledge and
expertise necessary to treat complicated health problems,
the demands of this training usually encroach into serious
stress [1]. Students enrolled in medical colleges or
universities face a unique combination of academic,
environmental, and psychosocial challenges that can
adversely affect their mental health. Therefore, as the
forces come into play, there are sufficient reasons to look
at this whole issue from a comprehensive perspective of
the role that these pressures play toward effective mental

well-being for medical students[2]. When compared with
other fields, medical students are more susceptible to
mental health disorders. A high number of studies present
rates that indicate a greater prevalence of depression,
anxiety, and burnout in this group. Most importantly, some
causes of mental health problems include an
overwhelming academic workload, very malicious
assessments, and a lot of requirements to do well
academically. At the same time, environmental aspects
would include inadequate recreation, having to adapt to
new circumstances of existence, and lacking social
support. The above-stated problems would further
increase in levels with psychosocial aspects such as
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societaland family expectations, financial constraints, and
strained interpersonal relationships [3]. It is, of course,
student life and students' academic environment that is
likely to be manifested as stressors in the lives of medical
students, asitisthe most perceptible aspect of stress. The
students are expected to learn so much information in a
very short period and mostly without external scrutiny.
Frequent examinations and the overall need to perform
exceptionally always create an environment of constant
stress [4]. Many students have “imposter syndrome,” in
which even though they are performing, they do not trust
their abilities, leading to self-doubt and feeling less worthy.
The competition culture firmly infests all medical schools
and has further created all the above problems while
promoting the experience of competition-isolation among
peers. Over time, this has created a strain on the mental
health of students, resulting in poor academic
performance and personal lives [5]. Environmental
'stressors' are another cardinal dimension in the aspect of
mental well-being in medical students. Usually, the
transition to medical school comes along with relocation
anddisruptionof any present established support systems.
Students also find it challenging to group themselves into
unusual environments, thus exacerbating loneliness and
homesickness[6]. Besides, students of medical education
have a busy schedule, leaving little time for self-care, rest,
or recreation. Other inadequacies include poor facilities
and overcrowded living quarters, not to mention
institutional limitations. The adverse attributes of all these
environmental stressors are multiplied by the majority of
poor-resource settings, where even more limitations, such
as untimely access to mental health services, shall be
experienced by students [7]. Psychological stressors are
additionallayersimpedingthe struggle toward mental well-
being. Many such students come to medical school seeking
the fulfilment of societal and family expectations, which do
not necessarily correspond with or dovetail with their
personal goals and ambitions. Another source of stress is
financial since many medical students depend partly on
loans or part-time jobs to fund their education. The
competitive nature of the training further strains such
relationships, alienating one from the other. So, students
would rather suffer in silence than seek help from
professionals because such help is often stigmatized [8].
The cumulative effect on the mental health of medical
students is borne from the interaction of these academic,
environmental, and psychosocial stressors. An example of
this is the student who is having a challenge with college
and maybe financially struggling, possibly even lacking a
support system for aggregating the whole load on the
student. Multipronged stress would be able to haunt the
students as severe mental health outcomes such as
anxiety disorders, episodes of depression, and burnout.
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Hence, these challenges can be ameliorated with a deeper
insight into stressors unique to medical students and the
inception of interventions aimed at ameliorating the
consequences of the stressors[9]. An unattended mental
health issue affects not only the well-being of a medical
student but also the academic success, professionalism,
and care of patients. Chronic stress and mental health
disorders lead to burnout, lend themselves to
unproductiveness, and hamper decision-making,
impairing the operation of a future healthcare provider for
quality care delivery. Thus, addressing mental health needs
for students is individually concerning but, importantly, a
stern public healthissue[10]. To this end, the study intends
to add to an emerging body of evidence relating to the
mental health challenges of medical education. Hence, in
establishing well-focused needs for addressing the
multidimensional stressors faced by medical students,
progress could then be made toward the systemic change
that prioritizes well-beingasacriticalingredient in medical
training. This, therefore, builds resilient healthcare-
providing personnel ready to meet the emerging demands
of the ever-emerging health environment.

This study aims to assess the effects of academic,
environmental, and psychosocial stressors on mental well-
being among medical students. It would further elucidate
the specific factors causing mental health problems in
students so that unique stressors experienced in this
population canbeidentified. The findings will direct efforts
on efficient and specific strategies to enhance students'
well-being, thereby improving the quality of education and
thedeliveryof healthcare.

METHODS

An analytical cross-sectional study was conducted in a
private medical college in Faisalabad from July 2024 to
December 2024. Ethical approval was obtained from the
institutional ethical committee, which had a reference
number IEC/316-24. All students currently studying in the
institute were included, and those who gave consent, while
those who didn't give consent and non-MBBS students
were excluded. A sample size of 300 was taken using non-
probability quota sampling.[11] An equal percentage of
students were taken from each MBBS class (60 each),
including 30 males and 30 females. Quota sampling helped
ensure proportional representation from each MBBS class.
However, stratified random sampling would have
introduced greater randomness in the selection process,
thereby reducing selection bias. However, practical
constraints of the study and the need to ensure
representation from allacademic years led to the choice of
quota sampling. Nonetheless, to enhance the
representativeness of our sample, it was ensured that
participants within each quota were randomly recruited
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until the predefined sample size was reached. All those
questionnaires were excluded from the final data analysis,
which came after the 60 number of each class. Therefore,
participants were randomly recruited in the study
populationtoreduceanybias. The questionnaire was made
on Google Forms after an extensive literature review, and a
pilot study was done initially to check for any errors. Then,
the questionnaire was distributed through social media
platforms.It had five sections; 1°' section had
demographics; inthe 2" section, the Kessler psychological
distress scale was used to assess the mental well-being of
students, which is a validated questionnaire used for this
purpose; and in the subsequent three sections, questions
were asked regarding the academic, environmental, and
psychosocial stressors on a Likert scale having scoring
from1(none of the time)to 5(all of the time). The Statistical
Package for the Social Sciences (SPSS) version 22.0 was
considered to analyze the data. Frequency and percentage
were calculated to do scoring of the mental health scale to
divide participantsfrom'likely well' to'likely to have a severe
disorder' category, and then a chi-square test was
employed to assess gender-wise differences. Then, as per
age group, gender, and class, comparisons were made
among them, and mean + SD was calculated using
independent sample t-test and ANOVA, and p-value<0.05
was taken assignificant.

RESULTS

The sample size of our study was 300. It was divided into
five equal halves, i.e. 60 students were taken from each
MBBS class from 1st year to final year, having equal
percentages of male and female students, i.e. 30 each. The
mean age + SD of participants was 22.60 + 1.28 years. For
analysis, age groups were made based on below and above
22 yearsof age, i.e. participants below 22 years of age were
142 (47.3%), and above 22 years were 158 (52.7%). The
majority of the participants belonged to urban areas, i.e.
247 (82.3%), while 53 (17.7%) were from rural areas. The
mean + SD of academic, environmental, and psychosocial
stressors was 2.79 + 0.95, 2.54 + 0.83, and 2.54 + 0.98
depicting mild to moderate stress among participants in
respect of these three variables. Table 1 shows the score
interpretation of the Kessler Psychological Distress Scale,
indicating that the majority, 98 (32.7%) of the participants
were likely to have a severe disorder, an equal percentage
of participants were likely to be well, followed by 64 (21.3%)
were likely to have a moderate disorder. When a gender-
wise comparison was made, female were more likely to
have amoderate and severe disorder as compared to male,
withasignificant p-value of 0.002(Table1).
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Table1: Likelihood of Having a Psychological Distress

K10 Score  Frequency (%) Interpretation
10-19 98(32.7%) Likely to be Well
20-24 40(13.3%) Likely to Have A Mild Disorder
25-29 64(21.3%) Likely to Have A Moderate Disorder
30-50 98(32.7%) Likely to Have A Severe Disorder
Gender-Wise Comparison
Variables Male Female Total p-value
No Distress | 59(19.7%) 39(13%) 98(32.7%)
Mild 26(8.7%) 14(4.7%) 40(13.3%) 0.002*
Moderate | 28(9.3%) 36(12%) 64(21.3%) '
Severe 37(12.3%) 61(20.3%) 98(32.7%)

The finding shows the age-group comparisons of mental
well-being and stressors using an independent sample t-
test. Asignificantassociation was seen betweenacademic
stressors and age groups. Also, the age group >22 years
depicted more stress and was likely to have more distress
as compared to those who were younger than 22 years
(Table 2).

Table 2: Age-Group Comparisons with Mental Well-Being and
Stressors

95%

. Age Score > p-
Variables group Range Mean +SD Confidence e
Interval
22 Y 142 2.45+1.21| -0.45-0.11
Mental (<72 Tears| 21y g9 . 0.24

Wellbeing |22 Years| 158
Academic |<22 Years| 142
Stressors  |>22 Years| 158
Environmental[<22 Years| 142
Stressors (522 Years| 158
Psychosocial |<22 Years| 142
Stressors  |>22 Years| 158
Note: *Significant p-value at <0.05
Results show gender comparisons with mental well-being
and stressors using an independent sample T-test. A
significant association was seen between gender and
mental well-being; also, significant associations were seen
with all stressors. Also, female depicted more stress and
were likely to have more distress than male(Table 3).

Table 3: Gender Comparisons with Mental Well-Being and
Stressors

2.62+1.28| -0.45-0.11

2.67+0.87| -0.45--0.02
1-5 0.02*
2.91+1.01| -0.45--0.02

2.47+0.81| -0.33-0.04
1-5 0.14
2.61+0.84| -0.33-0.04

2.51+0.96( -0.28-0.16
1-5 0.59
2.57+0.99| -0.28-0.16

95% -
Variables Gender n s:::;: Mean +SD Confidence vaF:ue
Interval
Male |150 2.29+1.22| 2.29+1.22
MentalWell 10-50 0.007**

being Female | 150

Academic Male |150
Stressors Female | 150

Environmental| Male [150
Stressors Female | 150

Psychosocial | Male |150
Stressors | Female | 150

2.79+1.23 | 2.79+1.23

2.63+0.94| 2.63+0.94
1-5 0.002*
2.97+0.93| 2.97+0.93

2.41+0.83| 2.41+0.83
1-5 0.004*
2.68+0.81| 2.68+0.81

2.38+0.93| 2.38+0.93
1-5 0.005*
2.7+1.01 2.7+1.01

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
&y This work is licensed under a Creative Commons Attribution 4.0 International License. 38




Academic, Environmental, and Psychosocial Stressors on the Medical Students

Note: *Significant p-value at <0.05. **Significant p-value at <0.01
This study shows class-wise comparisons with mental
well-being and stressors using the ANOVA test. A
significant association was seen between MBBS classes
and mental well-being. Also, students of final year MBBS
showed more psychological distress and stress than
students of other classes. Post-hoc tests have been
conducted to identify which class pairs differ significantly
after checking the homogeneity of variance tests. The
Games-Howell test was employed, and the following pairs
differ significantly, i.e. " and 5" year, 3“ and 5" year, 4" and
5"-year MBBS students.Pearson correlation test was
employed, and a moderate positive correlation between
psychological distress and stressors was observed with
significant p-values between distress and academic
stressors (r=0.497, p=<0.001); environmental stressors
(r=0.432, p=<0.001); and psychosocial stressors (r=0.489,
p=<0.001); depicting increased distress were associated
withhigher prevalence of stressorsamong participants.

Table 4: Class-Wise Comparisons with Mental Well-Being and
Stressors

95%
. Score >
Variables Class n Range Mean +SD Confidence i
Interval
1" Year | 60 2.32+1.22| 2+2.63
2" Year | 60 2.62+1.12 | 2.33+2.91
Mental

Wellbeing 3“Year | 60 | 10-50 |2.37+1.27| 2.04+2.7 |<0.001*

4" Year | 60 2.25+1.23] 1.93+2.57

5" Year | 60 3.15+1.2 | 2.84 +3.46

1 Year | 60 2.78+0.97| 2.51+2.92

2" Year | 60 2.72+0.82| 2.82+3.34
Academic ,d ~
Stressors 3“Year | 60| 1-5 |2.63+1.02| 2.36+2.89 0.1

4" Year | 60 2.78+0.85| 2.56+3

5" Year | 60 3.08+1.02( 2.82+3.34
1" Year | 60 2.58+0.76| 2.38+2.77
2" Year | 60 2.54+0.71( 2.36 +2.72

Environmental

rd _
Stressors 3“Year |60 | 1-5 (2.34+0.84 2.13+2.56 | 0.21

4"Year | 60 2.54+0.85 2.33+2.76

5" Year | 60 2.7+0.94 | 2.46+2.95

1 Year | 60 2.47+1.01| 2.22+2.74

[ 2 vear [ 60 2.47+0.93 2.23+2.72
Ps&crzg:ggm 3Year | 60 | 1-5 [2.51+1.01] 2.25+2.77 | 0.23

4"Year | 60 2.44+0.89] 2.21+2.66

5" Year | 60 2.8+1.03 | 2.54+3.07

Note: *Significant p-value at <0.01

The study finds evident indications of a difference in
experience of moderate to severe psychological distress
between the two genders: female was more likely than
male to report having them. However, close observation of
the stress and psychological distress from the correlation
meanings leads to the conclusion that psychological
distress increases when exposure to stressors increases
because a moderate positive correlation exists between
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bothvariables. However, thisdoes not ascertainresilience;
it reflects the mere association between distress levels
and stressors. Resilience is adaptability and recovery
under stressors. The correlation does not directly assess
resilience; it seemspossible that higherlevels of distressin
female reflect increased exposure to stressors or better
perception of stressors, perhaps from challenges peculiar
to such female (for example, societal expectations, dual
responsibilities, or barriers in medical education). All this
connects, however, under the fact that resilience as a
psychological construct may not have been the understood
core of this study: the reflection of correlation was that of
stressors with distress, leaving out delineation of
protective factors that make resilience through the
application of coping mechanisms, social support, or
personality traits. Hence, having high levels of distress for
women does not mean a lack of resilience; it can be
indicative of agreaterburden of stressors.

DISCUSSION

The study evaluated the mental well-being of medical
students in a private medical institute and the different
stressors that students faced in their lives. In our study,
most students were having severe stress, and an equal
percentage were likely to be well. A study done by Bartlett
and Fowler al., showed that participants had significantly
higher distress and among them, female showed more
distress, which is similar to the results of our study, but in
contrast, in our study, an equal percentage of students
were also likely to be well[12]. A study by Al-Tammemi et al.,
showed severe distress among participants, which is
similartotheresults of ourstudy[13]. Astudy conducted by
Noreen et al., showed higher psychological distress as in
our study, but in contrast, the mental well-being was more
compromised in male students as compared to female in
our study [11]. A study by Alfayez and AlShehri et al., also
showed severe stress among medical students, more
prevalent in females, which is similar to our study results
[14]. A study by Alotaibi et al., also showed that severe
distresswas more prevalentin medical studentsthaninour
study[15]. All these studies showed a higher prevalence of
stress among participants, signifying the role of different
stressorsin medical students, whichneed to be addressed.
Inourstudy, students of higher MBBS classes, i.e. final year,
showed more distress and stress, but a study by Al-Rouq
showed that stress decreased with each senior year, which
isin contrast to our results [16]. A study by Slimmen et al.,
showed that academic and psychosocial stressors were
acting negatively on mental well-being, similar to our
results [17]. Research by Li et al., showed that academic
stressors had a positive correlation with mental health, in
contrast to our study results [18]. A study by Srivastava et
al., showed that various demographics like age and year of

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
v This work is licensed under a Creative Commons Attribution 4.0 International License. 39




Academic, Environmental, and Psychosocial Stressors on the Medical Students

study and academic, environmental, and psychosocial
stressors had a distress effect on students, affecting their
mental well-being similar to our study [19]. A study by Tran
et al., showed that academic satisfaction had a significant
role in improving students' mental well-being, while in our
study, similar results were seen where less academic
stress was associated with better mental well-being[20].
Research by Satpathy et al., showed that academic and
psychosocial stressors were associated with better
students'mentalwell-being, incontrastto our study results
[21]. Astudy by Ragab et al., showed that female students of
senior MBBS classes were having more mental distress as
compared to male and junior MBBS class students, similar
toourresults[22].

CONCLUSIONS

It was concluded that mild to moderate academic,
environmental, and psychosocial stress was found in
students; also, an equal percentage of students had
moderate mental distress, and the same percentage was
also likely to be well. One must incorporate mental health
and wellness programs in medicine curricula to mitigate
the challenge. Programs such as stress management
workshops, peer mentoring systems, counselling services,
and other such provisions may help access resolution.
Establishing an academic culture that provides a haven for
all, normalizes seeking help, and promotes collaboration
over competition would go a long way toward alleviating
some of the stressorsthat medical studentsface.
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Knowledge about the radial root position before possible replacement of central incisors for
immediate implant is of pivotal importance to clinician. It varies among different populations.
Objective: To determine distribution of radial/sagittal root position in maxillary centralincisors
in patients reporting to 2 tertiary care hospitals of Lahore, Pakistan using CBCT. Methods:
Sample size of 110 individuals between 20-50 years, strictly fallingininclusion criteria was used.
Cross sectional study with non-probability consecutive sampling technique was applied in
Department of Periodontology at Fatima Memorial Hospital and University college of Medicine
and Dentistry, from Jan 2023 to Sep 2023. The position of maxillary central incisor roots was
determined using CBCT. Chi-square test was used for stratification based on age and gender.
Results: The meanage was 33.67 +8.68 and sample consisted of females 50(45.45%)and males
60 (54.55%). The most common root position was class |, 79 (71.82%), followed by class II, 20
(18.18%), then class 1V, 7(6.36% ) and least was class IlI, 4 (3.64%). The difference among genders
(p=0.272) and age (p=0.161) were insignificant statistically. Conclusions: Most common
incidence of radial root spatial position for maxillary central incisor is buccal (class 1), followed
by ll(middle)but class IV andIll also existed and must analyzed CBCT to determine the radial root
position before any immediate implant in esthetic zone for optimal esthetic and functional
outcome.

INTRODUCTION

When a single tooth has to be replaced in anterior maxilla,
immediate dental implant is a popular treatment of choice
afterit was introduced in 1990s. Loss of both soft and hard
tissue can be prevented by immediate implant placement
[1]. Restoration with Immediate implant placement is the
most patient friendly procedure as this not only reduces
the treatment time but also protects the alveolar bone and
soft tissues and yields superior esthetic results [2]. But
immediate placement of implant in pre-maxilla is a

challenging modality of treatment as it has more chances
of complications. Incorrect angulation of drill during
osteotomy preparation may lead to facial/palatal wall
perforation, dehiscence or bony defects, misplaced
implant and incorrect emergence profile [3]. Thus, the
osteotomy preparation and implant placement has to be in
accordance to the root morphology (width and length),
radial root position, and the osseous housing morphology
so that the implantis placed in palatal or buccal wall and 4-
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5mm beyond therootapex, thusachieving primary stability
[4]. Current guidelines suggest the placement of implantin
the sloping palatal wall of socket [5]. This guideline is not
applicable to every clinical situations as root can be placed
close to the palatal wall yielding a thin palatal wall. So, the
radial or sagittal root position must be known before hand
in order to make a decision. Cone beam computerized
tomography is the method of choice to check the sagittal
root position before immediate implant placement[8]. The
landmark study by Joseph Kan was reported in 2011,
predominantly in a Caucasian ethnic population [7]. They
categorized the relationship between the alveolar process
and radicular tooth structures as class | (root positioned
against labial cortex), Il (root positioned between buccal
and palatal cortex), lll(root is positioned against the palatal
cortical plate), and IV (At least two thirds of the root
engaging both the labial and palatal cortical plates). Out of
100 CBCT examinations meeting the inclusion criteria, he
found that majority of central incisors to be type (86.5%).
Type Il, type lll and type IV were found to be 5%, 0.5% and
8%. Another study was conducted by Lau et al., in 2017 in
Hong Kong. He reported buccal type to be 78.8%, palatal to
be 1.8% and middle to be 19.4% [8]. Similar study was done
in 2014 by Chung et al., in Korean population concluded
buccal type to be 94%, middle to be 5.6% and palatal to be
0.4%[9]. Issa N studies also showed significant variations
amongvarious populations. Issaetal., in 2020 found that in
Egyptian population, the prevalence of the 4 types and
were found to be 680.7% for class |, 33%, 4.7 % and 1.7% for
class Il, lll and IV [10]. Jung et al., in Korean population
found that 92.2 % of population had buccal type sagittal
root position, 7.8% had middle root position and 0% had
palatally positioned root for central incisor [11]. In 2016,
Radzewski R and Osmola K studied radial root position in
Chinese population and found buccal type predominant
95.4%. The middle type was 4.4% and 0.2 % had palatal
type radial root position [12]. In 2019, Petaibunlue et al.,
studied Thai population and found 79.6% population had
buccally placed root(type ), rest of the population had type
[l radial root position and found the types Ill and IV to be
non-existent [13].The radial/sagittal root position
distribution varies significantly among different
populations in the studies done in past.This factor is vital
for treatment planning with immediate implant. Each type
of sagittal/radialroot position poses ease and difficultiesin
immediate implant placement.CBCT is the only and the
most reliable tool for its assessment and determination.
Computerized tomographic scans are another option but
CBCT produced images of greater resolutions with lesser
radiation doses to patient.The distribution of central
incisor roots in Pakistani population is different than the
previously studied populations of Americans, Chinese,
Koreanand Egyptiansand the Sagittal distribution of these
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populationscannot be applied to Pakistani Population.
Therefore, this study aimedto determine the distribution of
sagittal/radial root position in central incisors for
immediate implant placement using CBCT in patients
reportingto tertiary care hospital.

METHODS

It was a cross-sectional study with non-probability
consecutive samplingtechnique conducted at Department
of Periodontology at Fatima memorial Dental hospital
Lahore and University College of Medicine and Dentistry,
The University of Lahore from Jan 2023 to Sep 2023. A
sample size of 110 cases was calculated with 95% confident
level, 5% margins of errors and expected percentage of
middle root position as 7.8% [14]. Approval from
Institutional Review board (IRB) of Fatima Memorial
Hospital was taken. A detailed synopsis including study
design, sample size, inclusion and exclusion criteria was
sent to Research Evaluation Unit of College of Physicians
and Surgeons Pakistan. The synopsis was approved with
reference no CPSP/REU/DSG-2019-060-2752. Only the
patients falling into the inclusion criteria were included in
the study. The demographics of all subjects were recorded
and every subject was asked to sign a consent form.
Inclusion criteria was as follows; Individuals between age
20-50 years with no history of tooth root manipulationi.e.,
no orthodontic treatment, no fixed prosthesis and no
history orradiographic signs of traumain anterior segment
of maxilla. ALADA Principle was followed. No subject was
exposed to unnecessary radiations. Subjects prescribed
cone beam CT scan as dictated by their treatment plan and
subjects who had not undergone CBCT in past 6 months.
Female patients were excluded if they were Pregnant or
lactating. Secondly patients were also excluded if they had
history of previous surgery in maxilla such as orthognathic
surgery, apicectomies or internal fixation following trauma
to maxilla. Patients with developmental disorders/Growth
anomalies and history of chemotherapy and radiotherapy
were also excluded. Radiology department of dental
hospital has Planmeca Romexis 3D machine for CBCT.
Cone beam computed tomography (CBCT) was taken in
Planmeca Romexis 3D Mid (60-120 kV; 9-33 s; 200um voxel
size) of all subjects. As per existing literature, buccally
positioned roots(class |), middle positioned roots(class Il),
palatally positioned roots(class Ill)and pedunculated roots
(class IV)was recorded in each patient. In order to address
any bias, all readings were taken by only one doctor and
CBCT from only one system was included in the study. All
data analysis was done in SPSS 22 qualitative variables like
gender and position of maxillary central incisor (bucally
placed, middle positioned, palatally placed, and
pedunculated) was presented as frequency and
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percentages. Quantative variable like age was presented as
mean + SD. Data were stratified as age and gender. Chi-
square test was used taking p-value less than or equal to
0.05assignificantlevel.

RESULTS

The mean age of the participants were 33.67 + 8.68 years
with range from 20 to 50 years. The females were 50
(45.45%) and males were 60 (54.55%). The common age
group was 20-30 years 46 (41.82%) followed by 31-40 years
33(30.00%)and least was 41-50 years 31(28.18%). The most
commonroot position was class | (buccally positionedroot)
found in 79 (71.80%), followed by class Il (middle position
root) in 20 (18.18%), then class IV (pedunculated maxillary
base) in 7(6.36%) and least was class Ill (palatally placed
root)in4(3.64%)(Figure1).

Radial Root Positioning
= Count

(71.80%)

(18.20%)
- (3.60%) (6‘40%)
—— |
Class I Class I1 Class II1 Class IV

Figure 1: Distribution of Radial Root Positioning

Class Ill of radial root position of maxillary central incisor
was 3(5%)inmalesandinfemaleswas1(2%). Class IV was 6
(10%) and in females was 1(2%). The distribution of radial
root positions of the maxillary central incisor among
genders showed no statistically significant difference
(p=0.272), indicating that gender does not influence the
root position(Table1).

Table 1: Comparison of Radial Root Position of Maxillary Central
Incisoramong Genders

Radial Root Position of Maxillary Central

Characteristics Incisor Frequency (%) p-Value®
Female N =50' Male N = 60'
Class | 39(78.00%) 40(66.67%)
Class I 9(18.00%) 11(18.33%)
0.272
Class Il 1(2.00%) 3(5.00%)
Class IV 1(2.00%) 6(10.00%)

'n(%), *Fisher's Exact Test

There was no statistically significant association between
age groups and radial root position of the maxillary central
incisor(p=0.161), suggesting that age does not significantly
impact root positioning. Class Ill was found in only age
group 20-30 years 4 (8.7%). Class | (buccally positioned
root) was the most common radial root position overall,
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foundin71.82% of participants, regardless of gender or age
group(Table 2).

Table 2: Comparison of Radial Root Position of Maxillary Central
Incisor Among Age Groups

Radial Root Position of Maxillary
Central Incisor Frequency (%)/Range

Characteristics 20-30, 3140, 41-50, p-Value®
N = 46' N=33 N=3T1
Class | 30(65.22%) | 24(72.73%) | 25(80.65%)
Class I 10(21.74%) 5(15.15%) | 5(16.13%) 0161
Class llI 4(8.70%) 0(0.00%) 0(0.00%)
Class IV 2(4.35%) 4(12.12%) 1(3.23%)

'n(%),”Fisher'sexact test

DISCUSSION

These findings showed that the most common root
position was class | (buccally positioned root) found in 79
(71.82%), followed by class Il (middle position root) in 20
(18.18%), then class IV (pedunculated maxillary base) in 7
(6.36%) and least was class Il (palatally placed root) in 4
(3.64%). There was no statistical difference among age
groups and gender for the type of /radial root position in
central incisors for immediate implant placement.
Biologically, the palatal part of alveolar bone of the
maxillary anterior teeth, is thicker in quantity also
qualitatively it has a cortical nature[15-17]. So, it presents a
superior site both qualitatively and quantitatively for
implant placement than the labial bone. Class | sagittal root
position (SRP) provides these ideal conditions. This also
leads to minimum insult in the labial bone leading to lesser
resorption of labial bone which is critical for esthetic
outcome and the gap between implant and the buccal
socket wall can be grafted using bone substitutes[18]. Kan
et al., classification for root spatial distribution in relation
to osseous housing was used in this study [7].The
classification is as follows; Class I: The root is found along
the labial cortical plate leaving a thick palatal bone and
apical bone. Class Il: The root lies in the middle of the
alveolar housing. It does not engage buccal/palatal
cortices in the apical third. Class lll: the entire radicular
apparatus runs along the palatal alveolar cortex and there
is thick buccal bone. Class IV: two thirds of the root are
engaging both labial and palatal cortical plates and apical
boneisinsufficient for primary stability. The study reported
greater incidence of class | radial root position (71.82%
population). These results supported that mostly teeth
were suitable contenders for implant and provisional
loading. 95% incidence of sagittal root position was found
in another study done on Chinese population, further
supportingthe motion[19]. Asimilar study was done by Issa
et al., in Egyptian population. 100 patients both male and
female underwent CBCT were included in study sample.
Root positions were classified into Classes I-IV. The results
were similar to previous studies indicating the
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predominance of class 1(60.7%), and others reported were
class [1(33%), class Ill (4.7 %)and class IV (1.7%). The cross
sectional root position in relation to alveolar process of
anteriorupperteeth(canineto canine)on CBCT was further
assessed in another study and reported. A sample size of
100 included both genders with mean age 53.1was selected
andtheresultswereinterpretedasClass|, II, I, or IV. Out of
sample size of 600, 81.1%, 6.5%, 0.7%, and 11.7% were
reportedas Class|, I, Ill, and IV. Class IV radial root position
reported in Kawala B et al., studies in which these results
had a remarkable prevalence of 11.7%.This challenging
situation has two thirds of the root is engaging both labial
and palatal cortical plates and apical bone is thin[20].The
socket enclosing the root is pedunculated from alveolar
bone proper. Such cases are a contradiction forimmediate
implant placement.It is necessary to augment the hard
tissues with bone substitutes prior to implant placement
and during the placement to increase the predictability of
the treatment[21] Treatment trends today demand dental
implant with optimal esthetics.To meet this increasing
demand, treatment planning considerations are extremely
important.CBCT evaluation prior to these cases and such
classifications are pivotal in interpretation of literature
guidelines before planning these cases[22-24]. Gluckman
Hetal. studiesindicated agreaterincidence of mechanical
and biological complication if CBCT is not done before
implant placement[25].

CONCLUSIONS

It can be concluded that most common class for radial root
locality of upper central incisor is class | (The root is found
along the labial cortical plate leaving a thick palatal bone
and apical bone)followed by Il (root positionisinthe middle
of the osseous housing without engaging the labial and
palatal cortical plates at the apical third). Increasing
demand of immediate implant treatment to shorten
treatment time increase the importance of knowledge
about sagittalroot positionon CBCT for treatment planning
inthe anterior maxilla.
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Hemodialysis is a routine procedure in patients on renal replacement therapy. It carries risk of
intraocular pressure and ocular perfusion pressure derangement. With proper monitoring of
IOP and blood pressure, visual impairment can be minimized. Objective: To study the effect of
hemodialysis onintraocular pressure(I0P)and ocular perfusion pressure(OPP). Methods: Cross
sectional observational study after getting ethical approval was carried out in a Tertiary Care
Hospital Rawalpindi from Aug 2021to Apr 2022. Sixty patients with CKD on HD were included. A
pneumotonometer was used to measure IOP twice at every time point. IOP was measured Pre-
HD, during HD, and Post-HD. After measuring I0P and BP the value of OPP, MAP, SOPP and DOPP
were calculated. Statistical analysis was done using SPSS version 21.0. Results: The value of IOP
at pre-HD was 18.82 + 0.57, during HD was 20.73 + 0.55 and post-HD was 21.55 + 0.60. Similarly,
the value of MAP at pre-HD was 93.48 + 4.26, during HD was 88.25 + 4.71and post-HD was 84.63 +
5.20. The value of OPP at pre-HD was 74.70 + 4.23, during HD was 67.50 + 4.80 and post-HD was
63.13 £ 5.19. Pre-HD to post-HD the value of IOP increased significantly to 2.73 mmHg, MAP
decreased significantly to -8.85 mmHg and OPP decreased significantly to -11.57 mmHg.
Conclusion: During HD, there is a significant rise in I0P and reduction in OPP, both of which
enhance the risk of glaucoma progression and development. Even when IOP is effectively
managed, clinicians must evaluate HD historyin patients with glaucoma progression.
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INTRODUCTION

Patients with CKD “chronic kidney disease” are typically
treated with hemodialysis (HD) i.e. blood-filtration
technique. Numerous metabolic markers, such as glucose
levels, potassium, sodium and blood urea, might vary
during HD. Osmotic shifts in blood, vitreous and aqueous
humour, and other extracellular fluids come from these
fluctuations [1]. During or after dialysis, however, few
patients can develop symptoms like headache, eye
discomfort and blurred vision. The question of whether
high intraocular pressure caused by the long-term dialysis
causes glaucoma or visual problems in the patients on

hemodialysis has piqued ophthalmologists' interest,
prompting more investigation [2]. It can also impact
intraocular pressure (I0P), visual acuity and retinal
thickness [3]. Patients with CKD and renal replacement
treatment may experience visual loss because of the
original disease, such as diabetic retinopathy and
hypertension, or because of dialysis-related complications
[4]. Ocular complications include endogenous
endophthalmitis, occipital lobe blindness, ischaemic optic
neuropathy and reduced cell density of corneal
endothelium. Inliterature during or after the HD changesiin
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IOP have been reported widely. Glaucoma is caused by an
increased |OP and decreased ocular perfusion pressure
(OPP)[5].Inthe USA, 871000 patients got therapy for ESRD,
with 26.0 % of which patients being over “60. years old", as
per NIH"National Institutes of Health”. As Age increases the
chances for developing glaucoma. Older patients on
hemodialysis who have end-stage renal illness are more
probable to develop glaucoma[6, 7]. I0P is main risk' factor
in the progression & development of glaucoma. Transitory
elevationsin Intra Ocular Pressure have been documented
while HD in the patients without or with glaucoma.
However, the effect of large but brief rise in IOP during HD
sessions, its relations to the progression of glaucomatous
iliness, is not understood [8]. Maintenance of the OPP via
system adjustment of blood pressure' and general control
of IOP is required for adequate oxygenation of ocular
tissues. Vascular dysregulation is thought to cause
irregular perfusion of eyes leading to ischaemic damage of
optic nerve, which is thought to be the underlying cause of
glaucoma [9]. Researchers discovered that hypoxia of
optic nerve develops when the IOP rises beyond 40 mmHg
or OPP fallsunder 50 mmHg, indicating that autorequlation
is no longer able to adjust. However, it was found by
Stefansson et althat“optic nerve”may withstand “OPP” over
50 mmHg, but hypoxia resulted when OPP went below 30
mmHg in variety of human and animal trials [10]. Low OPP
has been linked to OAG “open angle glaucoma” in humans,
according to multiple population-based epidemiologic
studies[11]. According to the findings of the Early Manifest
Glaucoma Trial, low baseline pressure of systolic perfusion
elevated hazard ratio for development of glaucomatous
illness was the up to 1.42. Every such epidemiologically
studied research mentioned low OPPs that were stable and
constant throughout time; HD may only cause a transitory
alteration in OPP[12]. Significant IOP rise or OPP decrease
that goes unnoticed during HD may lead to glaucomatous
optic nerve injury and vision loss. The link between
variationsin IOP and HD has been studied for over 50 years.
CKD patients have inadequate general blood supply to eyes
[13, 14], and hemodialysis-induced changes in the IOP can
worsen this state or potentially cause irreparable ischemia
and hypoxic damage to retina and optic nerve. As a result,
to safeguard visual function in hemodialysis patients, it is
vital to examine variations in I0P during hemodialysis and
researchassociated causes.

The study aimed to evaluate the changes in IOP and OPP
that were linked to increased risk of the vision impairment
inpatientsonHD.
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METHODS

After getting approval of the ethical review approval, under
letter ID A/28/EC/447/20, a cross-sectional prospective
study was carried out as at Tertiary Care Hospital
Rawalpindifrom Aug 21to Apr 22. Informed written consent
was also obtained from each patient. Using convenience
sampling technique, according to WHO sample calculator
sixty (60) patients with CKD who were on HD were included.
Dialysis was done three times a week for three to five hours
each time. Patients who had a previous Corneal defect,
past corneal intervention /surgery, topical anesthetics
drugs allergies and having present eye illness /infection
were excluded for study. A pneumotonometer was used to
measure |IOP twice at every time point. Two observations
were averaged into single reading with a variation of <0.5
mmHg. At each of following time intervals, IOP was
measured with patient seated: Pre-HD, around 20 minutes
before commencing HD; During HD, roughly 2 hours after
the starting HD; and Post-HD, around 20 minutes after
terminating HD. For calculating the “Mean Arterial
Pressure”MAP, at each time following formulawas used:
MAP =diastolic B.P+1/3(systolic B.P-diastolic B.P).

By using automated sphygmomanometer BP was checked
in terms of SBP and DBP with patient sitting in upright
position around brachial artery. The OPP, DOPP, SOPP and
MOPP were calculated using following equations:
0.P.P=MAP-1.0.P

S.0PP=SystolicB.P-1.0.P

D.OPP=DiastolicB.P-1.0.P

MOPP=2/3(MAP-1.0.P)

Descriptive statistics were used to describe quantitative
and qualitative variables. Comparisons among mean O.P.P,
MAP & I.0.P before, during and after HD were made using
the paired samples. For analyzing the data, SPSS
“statistical package for social sciences” version 22.0 was
usedand'p<0.05'was takenasstatistically significant.

RESULTS

In this study, 60 patients were enrolled after fulfilling the
selection criteria. The mean age of patients in our study
was 51.57 + 12.04 years with 33(55.0%) patients were male
and 27(45.0%) patients were female. Of 60 patients,
25(41.7%) had urban residential status and 35(58.3%) had
rural residential status. The causes of ESRD in our study
were diabetes mellitus(26.7%), hypertension(25.0%), focal
segmental glomerulosclerosis(8.3%)and others(40.0%).
Table1: Baseline Results of Parameters of Study Patients

Parameters Results
Age (Years) 51.57+£12.04
Sex
Male 33(55.0 %)
Female 27(45.01 %)
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The pre and post results of weight, plasma osmotic
pressure and blood pressure were given in table 2. Also, no
patientwasobservedanyadverse event.

Table 2: The Hemodialysis Effect on Weight, BP and Plasma
OsmoticPressure.

Different Variables |\ Mean + SD
Pre-Hemodialysis Weight (kg) 60.00 | 68.05+4.76
Post-HD Weight (kg) 60.00 | 66.05+4.78
Pre-HD Plasma Osmotic Pressure
(mOsm/kgH,0) 60.00 | 277.27+4.51
Post-HD Plasma Osmotic Pressure
(mOsm/kgH,0) 60.00 | 264.62+3.23
Pre-HD SBP 60.00 | 136.52+10.83
Pre-HD SBP 60.00| 72.00+2.90

Table 3: Measurement of Pressure and Calculationin Hemodialysis

Mean + SD
Measurement

Residential Status During HD SBP 60.00 | 122.37+10.26

Urban 25(41.7 %) During HD SBP 60.00 71.10+5.19

Rural 35(58.3 %) Post-HD SBP 60.00 | M7.75+11.02

Causes of CKD Post-HD SBP 60.00 | 68.10 +4.82
oM 16(26.7 %) In this study, the value of I0P at pre-HD was 18.82 + 0.57,
HTN 15(25.0 %) during HD was 20.73 + 0.55 and post-HD was 21.55 + 0.60.
FSGS 05(8.5 %) Similarly, the value of MAP at pre-HD was 93.48 + 4.26,
Others 24(40. %) during HD was 88.25 + 4.71and post-HD was 84.63 + 5.20.

The value of OPP at pre-HD was 74.70 + 4.23, during HD was
67.50 + 4.80 and post-HD was 63.13 £ 5.19. The mean values
of IOP, OPP and MAP were significantly changed in the
session of HD. From pre-HD to post-HD the value of I10P
increased significantly 2.73 mmHg (p<0.0001), MAP
decreased significantly -8.85 mmHg (p<0.0001) and OPP
decreased significantly -11.57 mmHg (p<0.0001). Others
pressure of perfusion was also decreased significantly
from baseline values. Independent T-test was applied.
p<0.05is considered significant. These results are givenin
Table 3.

Change From

Before HD to During HD
Mean + SD p-value

While HD to Post-HD
Mean + SD p-value

Pre- to post-HD
Mean + SD p-value

(mmHg)

Before-HD While-HD After-HD

0P 18.82 £ 0.57 20.73+0.55 | 21.65+0.60 1.91£0.76 0.0000 0.82+0.81 0.0000 | 2.73+0.86 0.000
MAP 93.48 £4.26 88.25+4.71 |84.63+5.20| -5.23+5.77 0.0000 -3.62+7.85 | 0.0007 | -8.856+7.01 0.000
OPP 74.70 £4.23 6750+£4.80 | 63.13+5.19 | -7.20+5.73 0.0000 -4.37+7.95 0.0001 | -11.567+6.98 0.000
SOPP 117.69+10.79 | 101.64£10.34 |96.20£10.93| -16.06 +£15.32 0.0000 -5.43£15.86 | 0.0102 | -21.49%15.42 0.000
DOPP 53.17+2.87 50.37+5.18 | 46.56+4.85 | -2.81+5.90 0.0005 -3.82+£8.34 | 0.0008 | -6.62+5.56 0.000
MOPP 49.80+2.82 45.00+£3.20 | 42.09+3.46 | -4.80+3.82 0.0000 -2.91£5.30 0.0001 -1.711 £ 4.65 0.000

*DOPP “diastolic ocular perfusion pressure (OPPY; I.0.P “intraocular pressure”; MAP “mean arterial pressure”; MOPP “mean OPP” SOPP

“systolic OPP”

DISCUSSION

Impact of Hemodialysis on the OPP is not thoroughly
investigated. The impact of HD on I0P, on the other hand,
has been thoroughly researched, but the findings are
mixed, and no definitive solution has evolved. Findings of
current study show a notably increased Intra Ocular
Pressure and reduction in almost all the parameters of
perfusion pressure. The OPP has risen to levels that
increased the chances of developing glaucomatous illness
and its progression. Most of the early research looking at
the impact of HD on the IOP found increase in the “IOP”,
which was accredited to a quick drop in the Osmolarity of
plasma along with relative increase in the intra-cellular
urea concentration in comparison to the extra-cellular
urea concentration. A pressure difference is formed
between' the eye and the plasma compartments as
consequence of rapid change, causing extracellular fluid to
migrate from blood to anterior chamber [6,15]. Recent

research has shown that during HD, I0P does not alter or
decreases, and OPP does not change[13,16]. These results
contradict present findings, which demonstrated a large
rise in IOP and a considerable reduction in OPP during HD.
Current HD approach was not sufficiently different from
that employed in this other research to account for the
disparities in outcomes. As previously stated, adropin the
plasma osmolarity can cause a rise in the Intra-Ocular
Pressure, whereas a rise in the colloid osmotic, pressure
causesadecreasein|OP. So, itis evidenced that Instability
in BP & IOP are related to glaucoma. Therefore, Ocular
Perfusion Pressure alterations owing to I.0.P or B.P
variations can play a significant partinillness progression.
Two observations back the concept. First, individuals with
generally proper controlled I0P but increasing POAG
“primary open angle glaucoma” or general tension
glaucoma experienced a substantial drop in the SBP
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throughout 24-hour duration. 2™ was in comparison with
the well persons. People with the POAG showed
significantly less MOPP as well as larger diurnal MOPP
changes[17]. Also, more investigations revealed, changes
in MOPP within 24-hour duration can be risk in progression
and normal-tension glaucoma development [18]. These
investigations suggest that individuals with glaucoma
show more variationin'passive' OPP thanin wellindividuals.
Present investigation indicated oscillations in 'OPP’
throughout the HD, which is known to be associated with
BP alterations related to shifting of fluids. Consequently,
Hemodialysis patients could be having greater active
changes in'lOP"and/or 'OPP' during repeated hemodialysis
sessions, which can ultimately enhance their chances for
the progression and glaucomatous illness development.
Wang et al., [2] investigate how the influence of
hemodialysis on intra-ocular pressure changes with
anatomy of the anterior eye chamber, similar to other
findings [6]. They find that an increase in intra-ocular
pressure in individuals with highly narrow angles is linked
with alterationsinanteriorchamberanatomy. Afterasingle
hemodialysis session, a study found that ophthalmological
observations, including IOP was consistent and significant
in patients undergoing this therapy owing to ESRD. During
ophthalmologic checkup of patients receiving
hemodialysis, keep in mind that there may be dry eye
findings than in the general population, and the condition
may worsen after hemodialysis session. The low values of
IOP after hemodialysis suggest that a thorough eye
examination should be performed the same day. It seems
that evaluating I0P before or after hemodialysis is more
suitable for these individuals. Furthermore, since axial
length fluctuates with hemodialysis, be cautious while
measuring it [19]. A prospective, observational,
comparative 24-hour trial was performed on consecutive
subjects with normal IOP undergoing maintenance HD 3
days aweek between 13:00 and 17:00 hours in an academic
setting. Trial suggests that HD significantly impacts 24-
hour IOP characteristics in normotensive eyes. The long-
term significance of these findings requires further
elucidation in normotensive patients and, predominantly,
in patients with glaucoma undergoing HD [20]. Current
research includes strengths and drawbacks. The key
strength of present research is that this is the first study
that was undertaken in current circumstances. The initial
limitations of the current investigation are limited number
of the patients. Second, while OPP and IOP were evaluated
in single session, it is uncertain if observed higher Intra
Ocular pressure & lower Ocular Perfusion Pressure are
repeatable for every patient over additional sessions of
Hemodialysis. Inthe future, investigations with large size of
the sample that including repeated measurements
throughout numerous Hemodialysis sessionsisrequiredin

DOI: https://doi.org/10.54383/pjhs.v6i2.1561

corroboration with present findings. Third, the function of
thistemporaryrisesinIntraocular Pressure and reductions
in Ocular Perfusion Pressure is uncertain. Thus, alterations
in the OPP identified in current investigation, happening
throughout span of 5 hours, thrice weekly, can be
inconsequential regarding chance of glaucoma
development. Prospective research related specifically to
the chance of glaucoma development following
Hemodialysis with '‘examination of visual fields'
abnormalities willadequatelyanswer the query.

CONCLUSIONS

It is concluded that during HD, there is a significant rise in
IOP and a reduction in OPP, both of which enhance risk of
glaucoma progression and development. Even when IOP is
effectively managed, clinicians must evaluate the history
of hemodialysis in the patients with glaucoma aggravation.
During HD sessions, such individuals can benefit from
monitoring of IOP and as well as BP to reduce OPP
alterations caused by spikes in I0P spikes and/or reduced
BP.
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Temporomandibular joint disorders significantly impact patients' quality of life. Occlusal splint
therapy and conservative physiotherapy (Transcutaneous Electrical Nerve Stimulation (TENS)
and Electrical Muscle Stimulation (EMS)) are common treatments for temporomandibular joint
disorders. However, their comparative long-term efficacy remains unclear.Objectives: To
comparethe efficacy of occlusal splint therapy and conservative physiotherapy(TENS and EMS)
in improving mouth opening and reducing pain in temporomandibular joint disorder patients
over six months.Methods: A longitudinal quasi study of 12 months was conducted with 112
patients randomly assigned to occlusal splint therapy (n=56) or conservative physiotherapy
(n=56). Pre-operative and post-operative mouth opening and Visual Analog Scale (VAS) pain
intensity scores were measured at 3 weeks, 6 weeks, 12 weeks, and 6 months. Independent
sample t-tests and repeated measures Analysis of Variance (ANOVA) were used for statistical
analysis.Results: Both groups showed significant improvements in mouth opening and visual
analogue scale scores over time. The occlusal splint group demonstrated superior long-term
outcomes, with greater improvements in mouth opening and pain reduction at 12 weeks and 6
months. RM-ANOVA revealed significant time effects for both treatments.Conclusions: It was
concluded that occlusal splint therapy provides greater long-term improvement in mouth
opening and pain reduction compared to TENS and EMS. These findings suggest the
importance of considering treatment duration and follow-up in managing temporomandibular
jointdisorders.

INTRODUCTION

Temporomandibular joint (TMJ) disorders are a group of
disorders that include the issues arising in TMJ, jaw
muscles and associated structures. Common outcomes of
these disorders are pain and tenderness, limited mouth
opening and decreased voluntary bite force resulting in
decreased chewing efficacy significantly impacting the
quality of life of patients[1]. The etiology of TMJ disorders
includes malocclusion, parafunctional habits, stress-

induced muscle tension, traumaand sometimesiatrogenic
causes like 3rd molar extraction, inferior alveolar nerve
block or other dental surgical procedure [1, 2]. Common
treatment offered for acute TMJ disorders of non-
traumatic origin is occlusal splint therapy, physiotherapy
which includes transcutaneous electric nerve stimulation
(TENs) and Electrical muscle stimulation (EMS) combined
with pharmacological help like muscle relaxants, anti-
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inflammatory drugs and pain killers [3, 4]. Occlusal split
therapy is a commonly used treatment modality for TMJ
disorders due to its established effectiveness in pain relief
and other symptomatic improvement. The treatment
includes the provision of a hard-occlusal splint commonly
known as stabilizing split or Michigan splint. It works by
redistributing occlusal forces more favourable thereby
decreasing stress and strain on jaw muscles and TMJ
leading to the resolution of symptoms and a decrease in
pain. It was confirmed that occlusal splints are an effective
treatment for TMJ disorders in both the long term and the
short-term. List and Axelsson also reported that if splint
therapy is properly conducted it can result in sustained
pain reduction and long-term functional benefits [5].
Conservative physiotherapy techniques include TENS and
EMS. TENS is effective in providing immediate pain relief
and works by stimulating nerve fibers reducing pain
perception, while EMSis effective in providingdeep muscle
stimulation leading to improvement in muscle function
strength and endurance. Hassan et al., reported that TENS
and EMS are good andrecommended treatment modalities
in the reduction of pain and symptomatic relief of TMJ
disorder particularly in the acute phase [3]. While both
treatment modalities are prevalent, their comparative
long-term efficacy in managing TMJ disorders remains
underexplored. The findings will help clinicians make
informed treatment decisions, potentially leading to
improved patient outcomes, reduced pain, enhanced jaw
function, and better overall quality of life for individuals
sufferingfrom TMJ disorders.

This study aims to fill this gap by evaluating the
effectiveness of occlusal splint therapy versus TENS and
EMSinimproving mouth opening and reducing pain over six
months. This study provides comparative evidence on the
effectiveness of occlusal splint therapy versus
conservative physiotherapy (TENS and EMS) in treating
temporomandibularjoint disorders.

METHODS

A longitudinal quasi experimental study with 12 months'
follow-up was employed to compare the efficacy of
occlusal splint therapy and conservative physiotherapy
(TENS and EMS). Recruitment of patients started from Feb
2022 and all the patients had their one-year follow-up till
Feb 2023. The study was approved by the institutional
review board Ref # UCD/ERCA/21/10ab. Patients of age 18-
40 having temporomandibular joint pain with more than
one month's history were included. Patients in pain with
complaints of TMJ clicking, limited mouth opening (MO)
and/or jaw deviation were also included. However, patients
with a history of treatment with TENS, EMS or occlusal
splint therapy were excluded. Patients with TMJ disorders
of non-muscular origin (e.g., arthritis, structural
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abnormalities) or a history of acute trauma leading to TMJ
problems were also excluded. Participation in the study
was voluntary, though patients who had known allergies to
acrylic were also excluded. The study was performed on
patients reporting to the prosthodontics clinic of Fatima
Memorial Hospital and the private dental clinics of the
investigators of this study. A sample size of 112 was
calculated using the reference article [6]. 120 participants
(considering some dropouts) were enrolled in the study
over one year. 3 participants took consent back after 3
weeks while 5 participants stopped responding during
different times of data collection. The total number of
participantslostduringthe study was 8. Allthe patientshad
to sign the voluntary consent form after which they picked
aslipfromajarthat contained 120 slips(60 physiotherapies
and 60 occlusal splint therapy) using the lottery method.
Patients were then referred for initiation of the treatment,
and the assigned doctor treated the patient for a full 6
months. Investigators who evaluated the outcomes were
completely blind to the grouping of the participants.
Physiotherapy (TENS and EMS) group was named Group A
and the occlusal splint therapy group was named Group B.
Data were collected from 112 patients with TMJ disorders,
54 in Group A and 58 in Group B. Group A was given TENS
therapy 20 minutes' session three times a week and EMS
therapy 20 minutes' therapy three times a week. Each
therapy was given on alternative days and Sunday was kept
therapy free. All the patients in Group A bought a portable
TENS-EMSrechargeable device andinstructionsabout the
frequency setting, mode setting duration setting and
treatment schedule were given to the patients in written
form by the specialist physiotherapist according to the
protocol. Group B was provided with a custom-made hard
acrylic stabilizing occlusal splint with canine and incisal
guidance such that centric relation becomes equal to
centric occlusion in the splint occlusal scheme. All the
splints were made such that freeway space is not violated.
Patients were advised to wear a splint for all the sleep time
and 6 hours in the day along with the nightwear. Patients
were evaluated every week by the relevant doctor but data
were collected at the following interval; pre-operatively
and then post-operatively on 3 weeks, 6 weeks, 12 weeks
and 6-monthintervals by the investigators. Mouth Opening
(MO)was recorded from inter-incisal opening measured in
millimetres using a caliper. Whereas, the Visual Analog
Scale(VAS)for Pain was noted on a 10-point scale to assess
pain intensity. Descriptive statistics were calculated for
baseline characteristics and follow-up measurements.
Independent sample t-tests and Repeated Measures
ANOVA (RM-ANQOVA) were performed to assess between-
group and within-group differences overtimerespectively.
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RESULTS

Out of 112 samples, 61 male and 51 female were part of the
study. Both treatment groups had similar MO and VAS
scores pre-operatively (p>0.05), however showed
significant improvements in MO and VAS scores over time
Table 1: Comparison of Mouth Opening(M0)as Outcome Variable
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with therapy. Group A has a higher mean MO at 3, 6, and 12
weeks compared to the occlusal splint therapy group. At 6
months, Group B shows a higher mean MO than the TENS
and EMS groups. The descriptive statistics for mouth
opening(MO)at varioustime pointsare providedin Table 1.

Variables Pr;—g:nMO 3 Weekil?:‘t Op MO 6 Weeks Post Op MO Mean 12 Weeks Post Op MO Mean 6 Months Post Op MO Mean
Total Mean 31.82 +4.33 35.52 + 4.74 37.1+3.93 39.07+3.2 39.71+3.36
TENS And EMS(n=54) | 31.70+4.2 37.89+3.7 38.96 + 56 39.68 + 3.1 37.85+ 3.0
Occlusal Splint(n=58) | 31.89+ 4.4 33.16 + 4.4 35.25+3.8 38.46+ 3.2 41.57+2.6
p-value 0.862 <0.001 <0.001 0.045 <0.001

OP=operation. Independent t-test was used to evaluate inter-group comparison. p>0.05was considered significant.

Group A had lower mean VAS at 3 and 6 weeks compared to the occlusal splint therapy group, however, the VAS scores
improved drastically in Group B at 12 weeks and 6 months. The descriptive statistics for Visual Analog Scale (VAS) scores at
varioustime pointsare providedin Table 2.

Table 2: Comparison of VAS Scoresas Outcome Variable

Variables Pre-Op VAS 3 Weeks Post-OP VAS 6 Weeks Post-OP VAS 12 Weeks Post-0OP VAS 6 Months Post-OP VAS
Total Mean 7.62+0.92 5.8+1.3 5.07+1.13 3.8+1.16 3.1+1.86
TENS And EMS (n=54) 7.6+0.9 4.85+0.99 4.41+0.96 4.2 +1 46+1.1
Occlusal Splint (n=58) 7.64+0.94 6.75+1.03 5.43+1.18 3.43+1.15 1.75+1.19
p-value 0.839 <0.001 <0.001 <0.001 <0.001

Independent t-test was used to evaluate inter-group comparison. p>0.05 was considered significant.

The study revealed that both treatment groups show a consistentincrease in MO over time. Group A has a higher mean MO at
3, 6, and 12 weeks compared to the occlusal splint therapy group. At 6 months, Group B shows a higher mean MO than the
TENS and EMS groups. Regarding VAS scores, both treatment groups show a consistent decrease in VAS scores over time.
Group A haslower mean VAS at 3and 6 weeks compared to the occlusal splint therapy group. At 12 weeksand 6 months, Group

B showslower mean VAS thanthe TENSand EMS groupinFigure 1.
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RM-ANOVA tests of within-subject effects for MO and VAS
both have p-values of <0.001, indicating significant
changes over time. The p-value for between-subject
effects is 0.061 for MO and 0.161 for VAS, suggesting no
significant difference between the two treatment groups
overall, despite significant changes over time. The VAS
scoresovertimeareillustratedinFigure 2.
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DISCUSSION

Occlusal splint therapy has been shown to effectively
reduce pain and improve jaw function by stabilizing the
occlusal relationship and redistributing forces across the
TMJ [7].In this study, patients using occlusal splints
experienced significant improvements in MO and VAS
scores over the 12-week and 6-month follow-up periods.
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This aligns with previous research indicating that occlusal
splints are beneficial in the long-term management of TMJ
disorders[8]. Interestingly, while the occlusal splint group
showed less improvement in MO and VAS scores during the
initial 3and 6 weeks compared to the TENS and EMS group,
they demonstrated superior outcomes at 12 weeks and 6
months.This suggests that occlusal splint therapy may
have a more gradual, yet sustained effect on TMJ disorder
symptoms [9, 10].This delayed but steady improvement
highlights that the splint therapy improves the muscle
forces, creates occlusal harmony provides mutually
protected occlusion, reducing any parafunctional habit by
acting as a habit breaker and providing adequate time for
the muscle to heal and gain strength [111.ENS and EMS
therapies are effective non-invasive treatments for TMJ
pain and dysfunction, primarily through pain modulation
and muscle stimulation [6, 12]. In this study, the TENS and
EMS group showed significant initial reductions in VAS
scores and improvements in MO during the first 6 weeks,
outperforming the occlusal splint group. These findings
are consistent with existing literature, which supports the
immediate analgesic effects of TENS and the muscle-
strengthening benefits of EMS [9, 13]. However, the
observed decline in effectiveness beyond the 6-week
mark, culminating in less favourable outcomes at 12 weeks
and 6 months compared to occlusal splint therapy,
suggests that while TENS and EMS are effective in the
short term, their long-term benefits may not be as robust
[14]. This might be due to the need for ongoing sessions to
maintain therapeutic effects, highlighting a potential
limitation in the sustainability of conservative
physiotherapy or maybe muscles not responding beyond a
specificmeans[3,15].There canbe another because which
can be investigated but within the scope of the study
occlusal splint therapy shows better results in long-term
than conservative physiotherapy [16, 17]. A similar finding
was observed by Madani and Mirmortazavi, who compared
TENS with occlusal splints, highlighting both treatments'
effectiveness, with variations in short-term and long-term
benefits.They found that while TENS provided more
immediate pain relief, occlusal splints showed better long-
term outcomes in terms of pain reduction and functional
improvement [18].The comparative efficacy of
conservative physiotherapy and occlusal splint therapy
remains an area of interest. Fouda AA in 2020 gives a
systematic review emphasized the need for a holistic
approach, incorporating both physical and psychological
interventions for optimal TMJ disorder management [19].
Similarly, Greene and Obrez questioned the importance of
changing the occlusion while managing TMJ disorders
[20]. Huttunen et al., underscored the role of a
multidisciplinary approach in achieving better outcomes,
suggesting that combining different treatment modalities
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could be more effective in managing complex cases of TMJ
disorders. These studies underscore the importance of
considering both short-term and long-term outcomes
when evaluating treatment efficacy[12]. The current study
considers both short-term and considerably long-term
outcomes of both treatment modalities with parameters
like MO and VAS. Significant improvements in MO and VAS
scoreswere observed overtime for both treatment groups.
Statistical data analysis indicates that the effectiveness of
the treatments varies over time. The initial superiority of
TENS and EMS in reducing pain and improving MO is
followed by the greater long-term benefits of occlusal
splint therapy. This underscores the importance of
treatment duration and follow-up in managing TMJ
disorders [21]. The treatment can be highly effective if
conservative physiotherapy is used as a treatment
modality to reduce the VAS score and increase MO in the
acute phase while occlusal splint therapy is used for long-
term improvement of symptoms. These findings suggest
that clinicians should consider the time-dependent effects
of these treatments when developing management plans
for TMJ disorders. Occlusal splint therapy may be more
suitable for patients seeking long-term relief, whereas
TENS and EMS could be recommended for immediate pain
relief and short-term improvements. Combining these
therapies could potentially offer both immediate and
sustained benefits, optimizing patient outcomes.

CONCLUSIONS

It was concluded that both occlusal splint therapy and
conservative physiotherapy (TENS and EMS) are effective
in managing TMJ disorders, with each treatment
demonstrating unique strengths over different periods.
Occlusal splint therapy provides significant long-term
benefits, while TENS and EMS offer effective short-term
relief. These findings can guide clinicians in tailoring
treatment plans based on individual patient needs and
treatment goals, ultimately improving the quality of care
for patientswith TMJ disorders.
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Cardiovascular disease is the leading component of non-communicable diseases.
Atherosclerotic and hypertensive diseases, mostly ischemic heart disease and stroke together
with heart failure are the main Cardiovascular disease entities and signify threats to population
health. In Pakistan, the incidence of Cardiovascular disease is more common among female as
compared to male. The ratio of male to female patientsis 1:3. Nutrition plays a significant role in
the development and prevention of heart diseases. Objective: To evaluate of Nutrition
Awareness of Rural Women Concerning Cardiovascular Disease. Methods: A descriptive cross-
sectional study was carried out to assess the nutritional knowledge and health-related
behaviour regarding cardiovascular disease of rural women aged 35 to 45. The research was a
survey based with a well-established interview-based questionnaire was used to collect data.
The sample was selected using random sampling and comprised of 300 respondents. Results:
The results revealed rural women had little knowledge regarding good nutrition practices like
consumption of high fat, low fiber, high amount of red meat, full-fat milk, and low amount of
fruitsand vegetables canlead to heart disease. Conclusions: It was concluded that assessment
of nutritional knowledge regarding Cardiovascular disease of rural women age 35 to 45 gave
statistical evidence of increasing risk factors for heart diseases. Results were useful in the
development of gender-specific messages to increase awareness about heart disease and to
promotelifestyle behavioursto decreaserisk.

INTRODUCTION

Cardiovascular diseases are the leading cause of mortality
and morbidity in developing countries. The term
cardiovascular disease includes stroke, coronary heart
disease, peripheral vascular disease and heart failure.
Coronary heart disease (known as coronary artery disease
or ischemic heart disease) is the most common form of
heart-related disease and results from atherosclerosis or
accumulation of fatty plague in the artery walls that causes
narrowing of the artery lumen [1]. Coronary artery disease
which includes coronary syndrome, atherosclerosis, and
other form of chronic ischemic disease, is responsible for
many deaths. Cardiovascular disease (CVD) is the leading
cause of morbidity and mortality especially in developing
countries, despite advances in treatment and diagnostic
procedures [2]. Knowledge about the risk factors of

cardiovascular disease is considered to be important for
adopting healthy lifestyle behaviours. One out of four
deaths is because of cardiovascular disease [3]. Those
who are not good in their behavioural factor have more
chances of developing cardiovascular diseases.
Underlying societal influences and socioeconomic
parameters increase the chances of cardiovascular
disease [4]. Socioeconomic status which is assessed by
education, income level and occupation is directly related
to diet quality. Socioeconomically disadvantaged people
are associated with an increased prevalence of CVD
mortality[5]. Atherosclerotic cardiovascular disease has a
substantial impact on women's lives. Stroke and coronary
heart disease, types of CVD, are responsible for the first
and third causes of mortality in the world [6]. Among
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women, more deaths are because of CVD as compared to
chronic lower respiratory disease, cancer, Alzheimer's
disease and accidents. CVD is because by modifiable and
non-modifiable factors. Gender, age and family history are
non-modifiable factors. The risk of stroke and heart
disease is decreased by as much as 80% by controlling
cholesterol, smoking status, weight and hypertension. CVD
modifiable risk factors are unhealthy diet, obesity, and
sedentary lifestyle, harmful use of alcohol, stress and
diabetes. The most vulnerable group to heart disease and
stroke are people living inrural areas. Inrural areas, major
health-related issues are diabetes, tobacco use, obesity
and low availability of doctors and hospitals[7]. Increased
knowledge of the resident's CVD risk factors would be
beneficial for public health-related programs and for the
primary care provider and what would be the ways to
increase health-promoting behaviors to decrease CVD risk
factors[8]. Approximately 75% of risk factors are because
of unhealthy lifestyle choices. Modification of risk factors
focuses on three main lifestyle-related risk factors:
diet/weight management, smoking cessation and physical
activity. Women believe that osteoarthritis, arthritis and
cancer are more common in women as compared to
Coronary Artery Disease (CAD)whereas most of the deaths
are because of heart diseases. Pakistanis 15.9% have a
minimum of one factor of heart disease risk. Pakistani
women have more heart disease risk factors thanmen[9].
The most common risk factors of heart disease in men are
higher low-density lipoprotein (LDL)and cholesterol levels
than in women. Common risk factors among women are
high triglycerides and low high-density lipoprotein (HDL).
The metabolic syndrome prevalence among Pakistani
female was 49%. 30% of women who have metabolic
syndrome are affected with CAD [10]. Coronary heart
disease is the most common cause of death worldwide
approximately it is the cause of 25-30 % of deaths. In
Pakistan, a lack of knowledge about proper nutrition and
risk factors for heart disease combined with a sedentary
lifestyle and increased cigarette smoking are the major
causesof heartdisease.

This study aims to find out the awareness of rural women
about the diet and knowledge about the heart disease risk
factors. The proposed study was about the assessment of
nutritional knowledge and health behaviour regarding CVD
of ruralwomenaged 35to 4byears.

METHODS

The research was conducted for the assessment of
nutritional knowledge and health-related behaviours
regarding CVDin rural women aged 35 to 45 and was based
onasurveyinahospital so the datawere collected through
the questionnaire.The research design was descriptive
cross-sectional, in which data were analyzed and collected
from the population at a specific point in time. Study data
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were used to measure the prevalence of chronic and acute
conditionsinthe population. The universe of this study was
ruralwomen. The period of data collection was of 6 months,
formJan 2023 toJun2023. The sample was collected from
Ghurki Trust Teaching Hospital Jallo Morr, Lahore. The
people visiting the hospital were coming from the various
nearby villages and were selected conveniently to collect
the data. Inclusion criteria included rural women between
35 to 45 years of age, visiting the Gurki Teaching Hospital.
Those who had gone through a surgical operation up to 3
months earlier than the date of data collection were not
included. Participants aged less than 35 and over 45 were
excluded from the study. The sample size of this study was
calculated by using standard formula [7] and 300 rural
women were selected of 35-45 age. Informed consent was
taken. The non-probability convenience sampling
technique was usedin this study. A questionnaire was used
to assess the nutritional knowledge related to
cardiovascular disease in rural women. The demographic
section consists of the following variables name, age,
residence, education, income, marital status and
occupation. The second section contains questions about
the nutritional knowledge of rural women. This section
consists of questions regarding fiber, fat, vegetables,
fruits, meat, weight and fatty foods. The questionnaire was
administered to rural women after obtaining permission
from college authorities. The researcher selected a
hospital located in the village, Ghurki Trust Teaching
Hospital, Jallo Morr and after acquiring formal permission
from the hospital the researcher collected data from the
rural women. The questionnaire used for data collection
was self-administered by the researcher. The personal
information of respondents was kept confidential. They
were given 15 minutes to answer questions. The queries
about any questions were explained in detail. The three
months'duration was required by the researcher to collect
data and multiple visits were held. For the present study,
the data were analyzed by SPSS software (Statistical
Package for the Social Sciences); Version 23.0 and
Microsoft Excel 2010. The data were presented in the form
of frequencies and percentages by using tables and bar
charts.

RESULTS

The present study was intended to assess nutrition
knowledge and health behavioursregarding cardiovascular
disease of rural women aged 35-45 years. The data of this
study has been presented using descriptive analysis of the
demographic information that was collected in the first
section of the questionnaire. The heart disease-related
nutrition knowledge of the respondents is statistically
analyzed in the form of percentages and frequencies by
using bar charts and tables. The demographic section
includes age of the respondent, education, marital status,
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and occupation. The nutritional knowledge section
includesthe followingsections: fiber, fat, weight, fruitsand
vegetables, meat, fatty food and salt. 51% of rural women
were in the range of 40-45 of age. 54.5% of rural women
were illiterate. 68% of women had an income of less than
10,000. 65.4% of women were married. 52.6% of women
were unemployed(Table1).

Table1: Demographics of the Respondents
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Strongly Agree

21(6.7%)

Major health diseases are related to low consumption of fiber

Strongly Disagree

34(10.9%)

Disagree 128(41%)
Neutral 87(27.9%)
Agree 41(13.7%)
Strongly Agree 10(3.2%)
White flour is better for health than brown flour
Strongly Disagree 12(38%)
Disagree 46(14.7%)
Neutral 79(25.3%)
Agree 143 (45.8%)
Strongly Agree 20(6.4%)

Brown bread is good for heart health

Strongly Disagree 14(4.5%)
Disagree 177(56.7%)
Neutral 71(22.8%)
Agree 26(8.3%)
Strongly Agree 12(3.0%)

Thefinding shows that 43% are not aware thatreducingthe
fat in your diet decreases the chances of heart disease.
53% of rural women were neutral that margarine contains
less fat as compared to butter. 50% disagree that

Characteristics n(%)
Age
30-34 56(18%)
35-39 86(27.6%)
40-45 158 (51%)
Education
Less than Matric 58(16.8%)
Matric 31(9.9%)
Intermediate 22(7.1%)
BS 14(4.5%)
Higher 5(1.6%)
None 170 (54.5%)
Income
less Than Rs. 10,000 212(67.9%)
Rs. 11000-30000 64(20.5%)
Rs. 31000-50000 23(7.4%)
Rs. 51000 above 1(0.3%)
Marital Status
Married 204(65.4%)
Widow 52(16.7%)
Divorced 30(9.6%)
Unmarried 14(4.5%)
Occupation
Unemployed 164 (52.6%)
Self-Employed 10(3.2%)
Employed By the Government 29(9.3%)
Employed By Individual 97(31.1%)

The nutritional knowledge questionnaire is further divided
into parts which include fiber, fat, weight, fruits and
vegetables, meat, salt and fatty food consumption. Results
show that 44% of rural women did not know the role of fibre
in decreasing the chances of risk factors for heart disease.
41% disagree that major health diseases are related to low
consumption of fibre. 46% agree that white flour is better
for health than brown flour. 57% disagree that brown bread
isgood forhearthealth(Table 2).

Table 2: Fiber Related Knowledge

vegetable oilisbetterthanghee(Table 3).

Table 3: Fat Related Knowledge

Questions

Reducing the fat in your diet decreases the chances of heart disease

n(%)

Strongly Disagree 1(3.5%)
Disagree 62(19.9%)
Neutral 132(42.3%)
Agree 86(27.6%)

Strongly Agree 9(2.9%)

Margarine contains less fat as compared to butter

Strongly Disagree

26(8.3%)

Disagree 42(13.5%)

Neutral 164(52.6%)
Agree 61(19.6%)
Strongly Agree 7(2.2%)

Vegetable oil is better than ghee

Strongly Disagree 8(2.6%)
Disagree 155(49.7%)
Neutral 101(32.4%)

Agree 24(7.7%)

Strongly Agree 12(3.8%)

Questions n(%)
Increasing the fiber in your diet reduces the chances of heart
disease
Strongly Disagree 28(9.0%)

Disagree 41(13.1%)
Neutral 137(43.9%)
Agree 73(23.4%)

Results show that 59% disagreed that overeating is the
main cause of obesity. 34% agreed that reducing food
intake is helpful in reducing body fat. 33% disagreed that
being overweight is one of the main causes of heart
disease. 52% gave a neutral answer to the question that is
the brown sugar better than white sugar. This means they
donotknowaboutit(Table 4).
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Table 4: Weight-Related Knowledge

Questions

n(%)

Overeating is the main cause of obesity

Strongly Disagree 21(6.7%)
Disagree 183(58.7%)
Neutral 46(14.7%)
Agree 42(13.5%)

Strongly Agree 8(2.6%)

Reducing food intake helps reduce body fat

Strongly Disagree 41(13.1%)
Disagree 56(34%)
Neutral 75(24%)
Agree 106(17.9%)
Strongly Agree 22(7.1%)
Being overweight is one of the main causes of heart disease
Strongly Disagree 27(8.7%)
Disagree 102(32.7%)
Neutral 95(30.4%)
Agree 63(20.2%)
Strongly Agree 1(0.3%)

Brown sugar is better than white sugar

Strongly Disagree

29(9.3%)

Disagree 37(11.9%)
Neutral 163(52.2%)
Agree 69(22.1%)

Strongly Agree 2(0.6%)

DOI:https://doi.org/10.54393/pjhs.v6i2.958

Strongly Agree 8(2.6%)
Almonds are good for heart health
Strongly Disagree 29(9.3%)
Disagree 122(39.1%)
Neutral 85(27.2%)
Agree 61(19.7%)
Strongly Agree 3(1%)

Finding show 35% disagreed that eating too much meat is
not good for health. 45% agreed that Red meat is better for
health than chicken. 39% disagreed that Fish is good for
heart health. 32% strongly disagreed that Egg yolk contain
more fatas comparedto eggwhite(Table6).

Table 6: Meat Related Knowledge

Questions n(%)
Eating too much meat is not good for health
61(19.6%)

Strongly Disagree

Disagree 108(34.6%)
Neutral 66(21.2%)
Agree 52(16.7%)
Strongly Agree 13(4.2%)
Red meat is better for health than chicken
Strongly Disagree 23(7.4%)
Disagree 29(9.3%)
Neutral 104(33.3%)
Agree 114(45.2%)
Strongly Agree 3(1%)

41% agreed that eatingless than 2 servings of fruitsis good
for health. 44% disagreed that eating more vegetables
helps reduce heart disease. 51% strongly disagreed that
eatingaminimum of 5 servings of fruits and vegetables per
day can lower your blood pressure. 39.1% disagreed that

Egg yolk contains more fat

as compared to egg white

Strongly Disagree

99(31.7%)

Almondsare good forheart health(Table5).
Table5: Fruitsand Vegetables Related Knowledge

Questions

n(%)

Eating less than 2 servings of fruits is good for health

Strongly Disagree 27(8.7%)
Disagree 58(18.6%)
Neutral 69(22.1%)
Agree 128 (41%)
Strongly Agree 18(5.8%)
Eating more vegetables helps reduce heart disease
Strongly Disagree 9(2.9%)
Disagree 137(43.9%)
Neutral 55(17.6%)
Agree 86(27.6%)
Strongly Agree 13(4.2%)

Eating a minimum of 5 servings of fruits and vegetables per day
can lower your blood pressure

Strongly Disagree 159(51%)
Disagree 28(9%)
Neutral 73(23.4%)

Agree 32(10.3%)

PJHS VOL. 6 Issue. 02 Feb 2025

Disagree 51(16.3%)

Neutral 94(30.1%)

Agree 52(16.7%)
Strongly Agree 4(1.3%)

Fish is good for heart health
37(11.9%)

Strongly Disagree

Disagree 122(39.1%)

Neutral 77(24.7%)
Agree 56(17.9%)
Strongly Agree 8(2.6%)

This shows that 45% did not have any knowledge that
eating fatty foods does not affect blood cholesterol levels.
49% disagreed that steamed chicken is better than red
meat. 39% agreed that fried foods are better for heart
health(Figure1).

Percentages
«
g

39.1
40
30 240009
20 115 10 9 9.6
10 . 29
0 z |

Ealmg fatty foods has affect Steam chicken is better than ~ Fried foods are better for
blood cholesterol level fried chicken heart health

m Strongly Disagree  ODisagree

Figure 1: Graphical Representation of Rural Women's Perception
Regarding Fatty Food Consumption
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This shows that 38% disagreed that eating too much saltis
not good for health. 46.2% disagreed that less salt is good
for controlling blood pressure. 54% did not know that
processed foods contain more salts than non-processed
food(Figure 2).

46.2
2 37.8 37.2
28
30 24
19.2 151

Percentage:
n
3

20 9 93
10 2.9 1.9 4.8 2.6 4.2
Too much salts is not good for Less salt is good for controlling Processed foods contain more
health blood pressure salts than non-processed foods

m Strongly Disagree 0O Disagree Neutral ™ Agree ™ Strongly Agree

Figure 2: Graphical Representation of Rural S Perception
Regardingthe Salt

DISCUSSION

The study mainly aimed to assess the nutritional
knowledge of rural women regarding CVD. Heart disease-
related nutrition knowledge is precise and significant for
behaviour change. Improper nutrition and unhealthy
dietary habits are the leading causes of heart disease
among rural women [11]. This study would be helpful in the
development of a nutrition education plan about CVD.
Awareness regarding CVD risk factors and nutrition play a
significant part in healthy heart-associated actions of
women [4]. The diet plays a noteworthy part in preventing
and developing heart disease. There is a direct connection
between CVD and unhealthy dietary patterns [12]. The
proper knowledge about the nutrition is essential for the
upgrading of lifestyle that averts heart diseases. High
intake of saturated fat, Trans fat, cholesterol and sodium
can lead to heart disease. Low intake of fruits, vegetables
and whole grains increases the risk factors for heart
disease [13]. Results showed that the knowledge of rural
women regarding fiber intake is inadequate. Four
questionswere asked about the fiberintake of ruralwomen
they had negative Responses. 44% of rural women did not
know the role of fiber in decreasing the chances of risk
factors for heart disease. 41% of women disagree that
major health diseases are related to low consumption of
fiber. 46% of women think that white flour is better than
brown flour. 57% strongly disagree that brown bread is
good for heart health. This finding shows that they do not
know the benefits of fiber. These findings are similar to the
study that concludes that less intake of fiber is one of the
causes of heart disease. In the end, it was concluded that
the predominant diet and lifestyle patternsin the study are
related with excessive intake of saturated fats and
cholesterol associated with cardio-metabolic disease. The
Fruits, nuts, Vegetables, and Legumes pattern related to
the component proline betaine has been associated with
reducedrisk. The Animal Proteinintake pattern wasrelated
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to ceramides, NAPEs, sphingomyelins, and short-chain
acylcarnitines. Moreover, Animal Protein and sweets, Fried
Snacks, and High-Fat Dairy patterns had contrary
associations with omega-3 fatty acids, which have been
associated with a lesser risk of cardiovascular disease.
[14]. High intake of fat is one of the reasons for heart
disease particularly saturated fat which mostly comes
from animal sources. Results depicted the knowledge of
rural women about fat intake. 50% of women disagree that
vegetable oilis betterthan ghee. 44.2 % agree that high-fat
food prevents the chances of heart disease. 53% of rural
women were neutral that margarine contains less fat as
compared to butter. 43% are not aware that reducing the
fat in your diet decreases the chances of heart disease.
These findings show that rural women are unaware of the
connection between fatintake and cardiovascular disease.
These findings are in line with the comparable study which
accomplishesthat ruralwomen do not have healthy dietary
habits. The respondent's fat consumption is greater
because they have less knowledge about heart disease and
the role of nutrition in its development. The results
concluded that Diet is a risk factor for coronary artery
disease and can be attuned to decrease the risk.
Consumption of beef, chicken, eggsandjunkfoodisrelated
to a high threat of CVD. Ingestion of vegetables, yoghurt,
and fruits, on the other hand, has a protective effect
against coronary artery disease. Anthropometric methods
suchas BMI, WHR and WC can also show an augmented risk
of coronary artery disease [15]. High fat can lead to
atherosclerosis, particularly saturated fat. Saturated fat is
typically present in whole milk, cheese and yoghurt.
Results characterized that 46.2% had given a neutral
response tothe questionthatis more calciuminwhole milk
than skimmed milk. 46.2% agreed that full-fat yoghurt is
better for health than low-fat yoghurt. 53% agreed that a
glass of whole milk is better than skimmed milk. These
results verdicts are in line with another study which
exhibited that saturated fat is one of the main causative
factors of heart problems. Total dietary fiber intake was
linked with a lesser long-term CVD risk, particularly in the
20-39and 40-59age groups, where the decrease was most
momentous [16]. Overweight is the leading cause of heart
disease. Results exhibited the knowledge of rural women
about overweight is insignificant. 33% of women consider
that overweight is not the cause of heart disease. 59%
disagree that overeating can cause obesity. 34% agreed
thatreducingfoodintake helpsreduce bodyfat.52% gave a
neutral answer to the question that is the brown sugar
betterthanwhite sugar. Thismeansthey do not know about
it. Rural women do not consider the overweight as a risk
factor for heart disease. Another study also got similar
results. Among the participants, half of the patients had
awareness concerning heart-healthy choices, 37% were
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consuming a healthy diet, 50% were partially following and
4.4% were not taking at all. It concluded that the
awareness of participants regarding healthy diet and
lifestyle was insufficient and also their dietary practices
were of inferior quality and not in harmony with the medical
references. There is an essential requirement to increase
awareness in heart patients concerning healthy diet
selections so that their risk of CVD progression can be
reduced [17]. Increased intake of fruits and vegetables is
important for the prevention of heart disease. Findings
indicated the knowledge of rural women about fruits and
vegetables about heart disease [18]. 41% agree that eating
less than two servings of fruits is good for health this
means their dietary habits are not good as they have
insufficient knowledge. 44% disagree that eating more
vegetables helps reduce heart disease. 51% strongly
disagree that eating a minimum of 5 servings of fruits and
vegetables per day can lower your blood pressure. 39.1%
disagree that Almonds are good for heart health. Another
comparable study has similar results that the knowledge
about fruits and vegetables about heart disease in rural
women is insufficient [19]. Salt increases the blood
pressure of the body which is the risk factor of heart
disease. Results illustrated that 38% disagree that eating
salt is not harmful which means they do not know the
damaging effects of high consumption of salt on health.
46.2% disagreed that less salt is good for controlling blood
pressure. 54% did not know that processed foods contain
more salts than non-processed foods. Another study
presented that rural women consume high amounts of salt
and they have no knowledge regarding the bad effects of
salt on health[20]. High meat consumption increases the
risk factors for heart disease. Animal sources contain
saturated fat which increases the lipid profile of blood.
Results disclosed the knowledge of rural women regarding
the meat group. 35% agreed that eating red meat is good
for health. 39% disagreed that fish is good for the health of
the heart. 32% strongly disagreed that Egg yolk contains
more fat as compared to egg white. All of these findings
showed rural women have inadequate knowledge
regarding meat groups whichis the mainreason for obesity
and heart disease among them [21]. Increased
consumption of fatty foods increases the fat consumption
of people. Mostly saturated and Trans fat leads to heart
disease. 45% did not have any knowledge that eating fatty
foods does not affect blood cholesterol levels. 49%
disagreed that steamed chicken is better than red meat.
39% agreed that fried foods are better for heart health.
These findings indicated that participants did not know
fatty foods and their role in the development of heart
disease. In another study results depicted that Conferring
to the BMI, the maximum number of the respondents were
overweight. The respondents'practice level of healthy diet
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and lifestyle was lower than their knowledge and attitude
level toward CAD. A positive correlation originated among
the respondents' attitude, knowledge and practice [22].
Most of the CVD patient's BP levels and troponin values
were estimated higher than the standard limit. Along with
that lipid profile level was higher than the normal value.
Most of the participants were in borderline risk condition of
CVDandsomehadgreatrisk. The patientswho consumeda
higher amount of egg, red meat, cheese, soft drinks, fast
food, and snacks had increased LDL and TG levels in blood
which were the main risk factors of CVD than the patients
who take fish, pulse, chicken, nuts, vegetables, and fruitsin
their diet habitually. the research thus concluded that the
majority of participants were not aware of nutrition
knowledge regarding heart health. The lack of awareness
has affected theirhealth-related behaviouradversely. They
areignorantabout the foods thatincrease theirrisk of CVD.
The proper nutrition education intervention must be
conductedinrural areas[23]. They must be made aware of
the bad aspects of the consumption of high amounts of
fatty foods[24]. Seminars and workshops should be held in
rural areas regarding healthy dietary habits and health
behaviours for the prevention of CVD. Media should play a
pivotal role in the provision of nutritional knowledge
regarding heart health and the promotion of healthy
lifestyle behaviours.

CONCLUSIONS

It was concluded that the majority of rural women are not
aware of nutrition knowledge regarding heart health. The
lack of awareness has affected their health related
behavior adversely. They are ignorant about the foods that
increases the risk of heart disease. The proper nutrition
education intervention must be conducted in the rural
areas. They must be made aware about the bad aspect of
consumption of high amount of fatty foods. Seminars
workshops should be held in rural areas regarding healthy
dietary habits and health behaviors for the prevention of
CVD. Media should play pivotal role in in provision of
nutritional knowledge regarding heart health and in the
promotion of healthy lifestyle behaviors.
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Oral contraceptives impact lipid and carbohydrate metabolism differently based on
formulation. Objectives: To assess the association between Ethinylestradiol-Levonorgestrel,
Ethinylestradiol-Norgestimate, and Progestin-Only contraceptives and key metabolic markers,
including lipid profile and carbohydrate metabolism, in women using these formulations.
Methods: A cross-sectional study recruited women aged 18-45 using one of these
contraceptives for at least 6 months. Exclusion criteria included metabolic disorders,
cardiovascular disease, and recent medication use affecting metabolism. Demographic and
health data (BMI, blood pressure, waist-to-hip ratio) were collected. Metabolic
markers—including cholesterol, LDL, HDL, triglycerides, Apolipoproteins A1/B, fasting glucose,
fasting insulin, HOMA-IR, OGTT, and HbAlc were measured. Statistical tests included One-Way
ANOVA, Kruskal-Wallis, and Tukey's post-hoc (p<0.05). Results: Significant metabolic
differences were observed. Ethinylestradiol-Levonorgestrel users had higher total cholesterol
(p=0.002)andincreasedinsulinresistance(HOMA-IR, p=0.019), suggesting a potential long-term
cardiovascular risk. Ethinylestradiol-Norgestimate users exhibited higher Apo-lipoprotein Al
levels(p=0.005), indicating a possible cardio-protective effect in reducing atherosclerosis risk.
HOMA-IR was also higher in Progestin-Only users compared to Ethinylestradiol-Norgestimate
(p=0.0086). No significant differences were found in fasting glucose or HbAlc. Conclusions: It
was concluded that Ethinylestradiol-Norgestimate may have a more favourable metabolic
profile, with lower cholesterol and insulin resistance.Tailored contraceptive selection could
reduce metabolic risks, particularly in women with cardiovascular concerns. Further research
is needed to assess long-term effects. However, the exclusion of women with pre-existing
metabolic disorders limits the generalizability of these findings. Future studies should include
these subgroups to provide a broader understanding of metabolic responses to oral
contraceptives.

INTRODUCTION

Oral contraceptives are extensively used worldwide, both
for effective birth control and for the management of
hormonalandreproductive healthissues[1]. Combinations
of ethinylestradiol with progestins like levonorgestrel or
norgestimate are frequently prescribed, as they replicate
natural hormonal cycles, aiding in contraception and
providing additional benefits like cycle regulation,
reduction in menstrual pain, and lowered ovarian cyst.
Progestin-only formulations, which omit estrogen, offeran

alternative for women who cannot use estrogen, providing
similar contraceptive efficacy through progestin's
influence on ovulation risk [2]. However, these oral
contraceptives are known to change certain metabolic
activities, most notably lipid and carbohydrate
metabolism, which is important for cardiovascular and
metabolic health. Long-term oral contraceptives,
especiallyamongwomenalready predisposed to metabolic
problems, may promote the development of cardiovascular
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disease through long-term dysregulation of lipid and
carbohydrate metabolism. Other studies suggest that
combined contraceptives containing ethinylestradiol can
increase triglyceride and low-density lipoprotein (LDL)
levels with a concomitant decrease in high-density
lipoprotein (HDL), thus raising the risk for cardiovascular
diseases. More importantly, progestin-only formulations
appear to have this neutral or varying impact on lipid
metabolism, as several different progestins could be used.
Furthermore, another component of metabolic syndrome,
insulin resistance, has been associated with the chronic
use of androgenic progestins such as levonorgestrel.
These effects are important for determining the women
who need special care while using hormonal
contraceptives [3]. In most contraceptives, formulations
that have ethinylestradiol along with either levonorgestrel
or norgestimate and also progestin-only contraceptives
affect lipid markers like total cholesterol, LDL, HDL, Apo-
lipoprotein Al and B, and triglycerides. Ethinylestradiol-
based formulations are likely to increase the total
cholesterol and triglyceride levels as well as the LDL, and
HDL levels, thus increasing cardiovascular risks [4]. The
combination methods, the progestin-only choice may have
unique metabolic effects because of the lack of estrogen.
The metabolic impacts caused by progestin-only
contraceptives are different from those of combined
formulations because ethinylestradiol, which has a
proestrus effect, is absent in those formulations. The
progestin-only methods of contraception are lipid a
sedentary form of energy storage arthritis through
androgenic receptors. There is net deposition of LDL
cholesterol reduced HDL cholesterol and altered
triglyceride levels due to the different types of progestin
used, and also diabetic partial inhibition of lipid
metabolism. In addition, increased doses of various
progestins may enhance the insulin effects and activity of
pancreatic B-cells which aid in insulin resistance. Some
studies suggest that certain progestins which have a
reputation for higherinsulin-resistance settingandrogenic
activity, such as levonorgestrel, seem to worsen insulin
resistance which results in higher homeostasis model
assessment-estimated insulin resistance (HOMA-IR)
levels. Others with lower androgenic activity, like
desogestrel, may have a neutral effect in disposition
tissues and free fatty acids. These considerations all
suggest aneed for more in vivo studies. There seems to be
limited understanding regarding its long-term effects on
subjects using progestin-only contraceptives [5]. Oral
contraceptives (OCP) alter the metabolism of
carbohydrates as well. The variables, ‘fasting insulin,
HOMA-IR (a measure of insulin resistance), fasting blood
glucose, and OGTT (oral glucose tolerance test) results are
relevant in determining glucose metabolism within the
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body with different formulations. In addition, the impact of
OCP use on blood glucose control over time can be
estimated from HbAlc, an indicator of average blood
glucose levels over some time. This information is crucial
as it highlights shiftsin lipid and carbohydrate metabolism
that occur after extensive periods and tends to predispose
one to cardiovascular and other metabolic abnormalities.
Because women respond to various forms of
contraception differently within the metabolism,
behavioural contraceptive management is important.
Underlying metabolic disorders or conditions that
predispose an individual towards increased insulin
resistance may benefit from low androgenic weight
Ethinylestradiol-Norgestimate which, as proposed, has
more favourable effects on lipid and carbohydrate
metabolism. On the other hand, people who have a lower
metabolic should be exposed to a wider variety of
contraceptive options. Metabolic screening, including lipid
levels, glucose level after fasting, and insulin resistance
(HOMA-IR), assists clinicians in choosing the most
appropriate contraceptive method for the patient. This
may reduce the burden of long-term metabolic risks that
arise fromusinghormonal contraception.

This study aims to assess the association between
Ethinylestradiol-Levonorgestrel, Ethinylestradiol-
Norgestimate, and Progestin-Only contraceptives and key
metabolic markers, including lipid profile(total cholesterol,
LDL, HDL, triglycerides, Apo-lipoprotein A1/B) and
carbohydrate metabolism (fasting glucose, insulin
resistance, HbAlc, and HOMA-IR), in women using these
formulations. By evaluating changes in ‘cholesterol,
triglycerides, apolipoproteins, insulin levels, glucose
tolerance, and HbAIC', this research seeks to provide a
broad view of how different hormonal combinations in
contraceptives influence metabolic health, helping to
guideinformed contraceptive choicesforwomen.

METHODS

A cross-sectional study recruited 84 women aged 18-45
who had beenusingone of these contraceptivesforatleast
six months at Sheikh Khalifa Bin Zayed Al Nahyan Hospital/
Azad Kashmir (AK) Combined Military Hospital (CMH)
Rawalakot, from January 2023 to July 2023. The study
focused on three commonly used contraceptive
formulations: 1. Ethinylestradiol-Levonorgestrel, 2.
Ethinylestradiol-Norgestimate, and 3. Progestin-Only. The
ethical approval was obtained from the'institutional review
board(IRB) of Sheikh Khalifa Bin Zayed Al Nahyan Hospital/
AK CMH Rawalakot (375-A/SKBZ/CMH/RKT) before the
start of the study. The sample size analysis was conducted
with a significance level of 0.05 and a power of 80% to
detect significant differences among groups. Based on
estimated effect sizes from previous studies [6], a
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minimum sample size of 80 participants was required. To
account for potential data inconsistencies and dropouts, a
total of 84 participants were recruited. While purposive
sampling ensured the inclusion of participants actively
using the contraceptive formulations under study. The
study population may not fully represent different age
groups, ethnicities, or metabolic backgrounds.
'Participants were fully informed of the study's purpose,
procedures, risks, and benefits'. Written informed consent
was obtained from each participant, and they were assured
of confidentialityand theirright towithdraw from the study
at any time without any negative consequences. The
inclusion criteriawere age: 18to 45years, Consistent use of
Ethinylestradiol-Levonorgestrel, Ethinylestradiol-
Norgestimate, or Progestin-Only for at least six months,
Willingness to complete a 12-hour fasting period before
sample collection and agreement to participate, indicated
by providing written informed consent after a full
explanation of study details. The exclusion criteria history
of diabetes, polycystic ovary syndrome (PCOS), any lipid
disorder, known cardiovascular conditions that could
independently affect lipid or carbohydrate metabolism,
Recent use of medications impacting metabolic profiles,
antidiabetic drugs, lipid-lowering agents, or
corticosteroids, Current pregnancy or breastfeeding and
switches in contraceptive type or formulation within the
past six months, to maintain stable exposure. Additionally,
potential confounders such as diet, physical activity, and
family history were not explicitly controlled, participants
with a history of metabolic syndrome or recent major
dietary interventions (extreme diets, weight loss
programs) were excluded to reduce variability. Data
Collection and Biochemical Assessment, data were
gathered through structured interviews and clinical
assessments, focusing on demographic and health
information relevant to the study's aims. Upon enrolment,
participants were interviewed to collect baseline
‘demographic data, including age, body mass index (BMI),
duration of contraceptive use, systolic and diastolic blood
pressure, and waist-to-hip ratio. BM| was calculated from
measured height and weight, and waist-to-hip ratio was
determined to assess body fat distribution. Blood pressure
measurements were conducted using an Omron HEM-7121
which has been calibrated. To enhance reliability, every
reading was documented two times and a mean was taken.
To mitigate bias from self-reported contraceptive use,
participants were asked to provide medical records or
prescriptionsdetailingthe contraceptive typeand duration
of use. Self-reported data were checked against other
structured interviews. Only women on the same
contraceptive formulation for at least six months were
included, assuring they had the same hormonal contextand
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less variability. To assess the biochemical parameters of
lipid and carbohydrate metabolism, blood samples were
obtained from participants after an overnight fasting 12
hours. Thiswas performedto ensure accurate ground-level
metabolic measures are taken without the inflating impact
of food intake. Samples were taken by qualified
phlebotomists through venepuncture to maintain the
quality of the samples. The samples, post-collection, were
separated into plasma and serum, the samples were then
stored under strictly controlled temperatures until they
were analyzed for any deviations. For the analysis of lipid
profiles, a Roche Cobas 6000 Analyzer equipped with
enzymatic colourimetric assays was used to determine
total cholesterol, LDL, HDL, and triglycerides. These
methods ensured precise quantification due to the enzyme
reactions that are unique to each lipid parameter. An
immune-turbidimetric assay on the Roche Cobas 6000 was
used to measure Apolipoprotein Aland Apolipoprotein B by
utilizing antibodies to measure the concentration of each
Apo-lipoprotein in serum. These measurements help
analyse the profile of cardiovascular risks associated with
various contraceptive formulations, which is the reason
these specificlipid measurements were significant.

The carbohydrate metabolism assessment, including
‘fasting blood glucose, HbAlc, fasting insulin, HOMA-IR, and
OGTT results, were also analysed. 'Fasting blood glucose
was measured with the glucose oxidase method on the
Roche Cobas 6000', known for precise glucose
quantification in serum. HbAlc levels, reflecting average
blood glucose over the past 3 months, were analysed using
high-performance liquid chromatography (HPLC) on the
Tosoh G8 HPLC Analyser. The levels of fasting insulin were
measured using an immunoassay on the
(Abbott Architect i2000SR) analyser, antibodies identify
insulin concentrations, providing insights into pancreatic
function and insulin sensitivity. HOMA-IR was measured
based on fasting insulin and glucose values, offering an
estimate of insulin resistance, an important factor in
evaluating the metabolic effects of the contraceptives.
Additionally, participants underwent an Oral Glucose
Tolerance Test (OGTT), where they consumed a standard
glucose solution followed by blood glucose measurements
at intervals using the Roche Cobas 6000. OGTT results
highlight glucose handling over time, allowing assessment
of glucose tolerance potentially influenced by the
contraceptive formulations. Statistical analysis was
performed with SPSS version 22.0, to examine the effects
of different oral contraceptive formulations on metabolic
and demographic variables, data were initially assessed for
normality using the Shapiro-Wilk test. Potential
confounding factors, diet, physical activity, and genetic
predisposition to metabolic disorders, were not explicitly
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controlled in this study. However, to minimize bias,
participants with pre-existing metabolic disorders and
recent medication use affecting lipid and carbohydrate
metabolism were excluded. While this approach reduced
some variability, future studies should incorporate more
detailed assessments of lifestyle factors to refine these
associations Variables that were normally distributed
(p>0.05) were summarized using mean and standard
deviation, while non-normally distributed data were
summarized with medianandinterquartile ranges(IQR). For
demographic variables, normally distributed variables
(Age, BMI, Duration of Contraceptive Use, Systolic Blood
Pressure, Diastolic Blood Pressure, Waist-to-Hip Ratio)
were compared across the three contraceptive groups
(Ethinylestradiol-Levonorgestrel, Ethinylestradiol-
Norgestimate, and Progestin-0nly) using One-Way ANOVA.
In analysing lipid metabolism variables, One-Way ANOVA
was used for between-group comparisons, followed by
Tukey's post-hoc test when significant differences were
detected. For carbohydrate metabolism variables,
normally distributed data were analyzed using One-Way
ANOVA with Tukey's post-hoc test for pairwise
comparisons. Non-normally distributed data (e.g., Fasting
Blood Glucose and HbAlc) were evaluated with the non-
parametric Kruskal-Wallis test to identify ‘any significant
differencesbetween groups'.'All statistical tests were two-
sided, and a p-value of <0.05 was considered statistically
significant'.

Table1: Demographic Variables between Groups

Ethinylestradiol-Levonorgestrel Ethinylestradiol-Norgestimate
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RESULTS

The normality of each variable was assessed using the
Shapiro-Wilk test. Variables with p-values greater than
0.05inall groups were considered normally distributed and
analyzed with parametric tests (One-Way ANOVA). These
normally distributed variables included Age, BMI, Duration
of Contraceptive Use, Systolic Blood Pressure, Diastolic
Blood Pressure, Waist-to-Hip Ratio, Total Cholesterol, LDL,
HDL, Triglycerides, Apo-lipoprotein Al, Apo-lipoprotein B,
Fasting Insulin, HOMA-IR, and OGTT Result. For these
variables, group comparisons were conducted using One-
Way ANOVA. Moreover, Fasting Blood Glucose and HbAlc
had p-values below 0.05 in at least one group, indicating
non-normal distribution. As a result, these variables were
analyzed using the non-parametric Kruskal-Wallis test.
The One-Way ANOVA test revealed significant differences
in BMI (p=0.05), Duration of Contraceptive Use (p=0.001),
Systolic Blood Pressure (p=0.03), and Waist-to-Hip Ratio
(p=0.003) across contraceptive groups. Specifically,
Ethinylestradiol-Norgestimate users had alonger duration
of contraceptive use compared to other groups, and
Ethinylestradiol-Levonorgestrel users exhibited a higher
waist-to-hip ratio. No significant differences were
observed in age or diastolic blood pressure between
groups. Demographicvariablesare shownin Table 1.

Variables (Mean £ SD) (Mean +SD) Progestin-Only (Mean % SD) p-value
Age (Years) 31.65+4.3 31.60+5.9 31.17£6.1 0.92
BMI (kg/m?) 26.67+2.95 24.42 +4.27 25.98+3.88 0.05
Duration of Contraceptive
Use (months) 22.77+6.90 29.58+9.40 16.67+5.98 0.001
Systolic Blood Pressure
(mmHg) 119+8.7 1M3+1.7 N7+£9.3 0.03
Diastolic Blood Pressure
(mmHg) 119.95+6.20 77.7+8.66 78.31+6.47 0.27
Waist-to-Hip Ratio 0.850 +0.47 0.816 £ 0.43 0.834+0.24 0.003

In lipid metabolism variables, One-Way ANOVA indicated significant group differences for Total Cholesterol (p=0.004) and
Apo-lipoprotein Al(p=0.007). Tukey's post-hoc test showed that Total Cholesterol levels were significantly higher in the
Ethinylestradiol-Levonorgestrel group compared to Ethinylestradiol-Norgestimate (p=0.002), and Apolipoprotein Al was
higher in Ethinylestradiol-Norgestimate compared to Progestin-Only (p=0.005). No significant differences were found in
LDL, HDL, Triglycerides, or Apolipoprotein B. Lipid Metabolism Variables are shownin Table 2.

Table 2: Lipid Metabolism Variables between Group

Ethinylestradiol-Levonorgestrel Ethinylestradiol-Norgestimate Progestin-Only ANOVA Significant

Variables (Mean £ SD) (Mean £ SD) (Mean:SD)  p-value Group Differences

Ethinylestradiol-
Levonorgestrel vs.
193.10 £ 25.94 0.92 Ethinylestradiol-
Norgestimate
(p=0.002)
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LDL (mg/dL) 118.76 + 23.81 14.70 £17.62 1M1.82 +21.20 0.403 None
HDL (mg/dL) 50.60 £10.85 53.88£8.03 54.26 +8.38 0.207 None
Triglycerides (mg/dL) 1567.48 £ 33.79 142.00 £ 23.09 14717 £ 41.92 0.174 None

Ethinylestradiol-
Norgestimate vs.

‘Apo-lipoprotein Al(g/L) 1.38+0.18 1.46 £ 0.23 1.31£0.15 0.007 | progestin-Only
(p=0.005)
‘Apo-lipoprotein B(g/LY 0.98 +0.17 0.97+0.09 0.91+£0.14 0.109 None

For normally distributed carbohydrate metabolism variables, One-Way ANOVA revealed a significant difference in HOMA-IR
(p=0.004). Tukey's post-hoc analysis showed that HOMA-IR levels were higher in both Ethinylestradiol-Levonorgestrel and
Progestin-Only groups compared to Ethinylestradiol-Norgestimate (p value 0.019 and p value 0.008, accordingly). Fasting
Insulinand OGTT Results showed no significant differences across groups(p value=0.378 and p value 0.247, respectively). For
the non-normally distributed variables, Fasting Blood Glucose (p=0.566) and HbAlc (p=0.086), the Kruskal-Wallis test
indicated no statistically significant differencesamonggroups. Carbohydrate metabolismvariablesare shownin Table 3.

Table 3: Carbohydrate Metabolism Variables between Groups

Variabl Ethinylestradiol-Levonorgestrel Ethinylestradiol-Norgestimate Progestin-Only ANOVA Significant
Quianies (Mean £ SD) (Mean  SD) (Mean+SD)  p-value Group Differences
Fasting Insulin (pIU/mL) 14.73 + 4.58 14.25+6.83 16.00 + 4.02 0.378 None
Ethinylestradiol-
Levonorgestrel vs.
HOMA-IR 3.14+1.08 2.50+0.95 3.23+0.78 0.004 Ethinylestradiol-
Norgestimate
(p=0.002)
OGTT Result(mg/dL) 135.58 + 26.95 132.80 £18.11 141.63 £19.88 0.247 None
Fasting Blood Glucose 90.06[I0R
(mg/dL) 87.29[10R 84.36-95.64] 90.05[I0R 81.59-98.93] 86.40-96.85] 0.566 None
o 5.66
HbAlc (%) 5.46[I0R 5.26-5.83] 5.46[I0R 5.08-5.65] [I0R 5.25-5.88] 0.08 None

DISCUSSION

This study examined the metabolic effects of different oral
contraceptive formulations on lipid and carbohydrate
markers in women, specifically comparing
Ethinylestradiol-Levonorgestrel, Ethinylestradiol-
Norgestimate, and Progestin-Only contraceptives. Our
findings reveal differences in lipid profiles and insulin
resistance indicators among these formulations, offering
insights into how various hormonal compositions can
impact metabolic health, potentially influencing
cardiovascular and metabolic risk factors. In lipid
metabolism, significant differences were found in total
cholesterol and Apo-lipoprotein Al levels among the
groups. The Ethinylestradiol-Levonorgestrel formulation
showed a higher level of total cholesterol compared to the
Ethinylestradiol-Norgestimate. This finding was
consistent with prior research indicating that
contraceptives containing levonorgestrel may increase
lipid levels due to its relatively higher androgenic activity
compared to other progestins, which can affect lipid
synthesis and cholesterol levels [7, 8]. Such outcomes
were consistent with other longitudinal studies that have
shownanincreaseintotal cholesterollevels with sustained
use of Ethinylestradiol-Levonorgestrel contraceptive

Dragomanetal., ameta-analysis was conducted, and it was
revealed that the sustained use of Levonorgestrel-
containing Oral Contraceptives for over 12 monthsled to an
increaseinLDL cholesterollevels withamean difference of
10.2 mg/dL (95% Cl: 6.2-14.2) [9]. This indicates that
prolonged use of Levonorgestrel may have multi-faceted
detrimental consequences on the lipid profile, increasing
the chances of cardiovascular risks in certain populations.
In the future, more focus should be placed on long-term
cohort studies to see if these metabolic changes level off,
worsen, or improve over time. There are studies which
argue that Levonorgestrel's androgenic activity could
affect total cholesterol levels and cardiovascular health
[10, 11]. But Ethinylestradiol-Norgestimate, whichis known
to be less androgenic, had lower cholesterol levels which
makes influencing cardiovascular health more favourable
to women who desire to maintain a healthy lipid profile.
Levels of Apo-lipoprotein Al were greater in the
Ethinylestradiol-Norgestimate group than the Progestin-
Only group, suggesting a possible cardio-protective effect
of this formulation. Apo-lipoprotein Alis an HDL molecule
involved in the cardiovascular protective processes. The
increase of Apo-lipoprotein Al in the Ethinylestradiol-
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Norgestimate group is consistent with data that show non-
androgenic contraceptives tend to have a better influence
on HDL and chances of Apo-lipoproteins[12]. On the other
hand, Progestin-Only formulations have much less
favourable effects on lipid markers because there is no
estrogen which is important in preserving HDL [13]. The
variability in lipid metabolism observed among Progestin-
Only contraceptive users may be influenced by individual
genetic factors and baseline health conditions.
Polymorphisms associated with lipid metabolism, such as
perilipin 1(PLIN1) and lipoprotein lipase (LPL), have been
found to affect body composition and lipid profiles.
Andrade-Mayorga et al., reported that some
polymorphisms of the PLINT gene were associated with
greater decreases in fat mass after 12 weeks of the
intervention, indicating that certain genes did predispose
one to factors affecting lipid metabolism [14]. Further,
baseline health conditions such as insulin resistance,
obesity, and pre-existing dyslipidemia may also help
explain the observed inter-individual differences. Our
study did not analyse these genetic and metabolic factors,
highlighting the necessity for future studies to include
genetic testing along with detailed health assessments to
understand the altered responses to Progestin-Only
contraceptive pills. When analysing carbohydrate
metabolism, “there was a marked difference in HOMA-IR
between the groups, whereby the Ethinylestradiol-
Levonorgestrel and Progestin-Only formulations had
higher HOMA-IR compared with Ethinylestradiol-
Norgestimate.” This aligns with previous research showing
that certain contraceptives, particularly those with more
androgenic progestins, can reduce insulin sensitivity,
increasing the risk of insulin resistance over time [15].
Studies have shown that androgenic progestins,
levonorgestrel can exacerbate insulin resistance in some
women, which may contribute to metabolic risks,
particularly with long-term use [16, 17]. In contrast,
Ethinylestradiol-Norgestimate, which has a milder
androgenic profile, may be less likely to disrupt glucose and
insulin regulation, thus presenting a more favourable
option in terms of glycemic control [18]. Fasting blood
glucose and HbATc did not show statistically significant
differences among groups, suggesting that short- to
medium-term use of these contraceptives may not
significantly impact overall glycemic control in healthy
women without pre-existing metabolic disorders.
Although our study did not find significant differences in
fasting blood glucose and HbAlc among the contraceptive
groups, itisimportant to consider that specific subgroups,
such as women with a family history of diabetes or
metabolic syndrome, may exhibit different metabolic
responses. Maria-Elina et al., found that former long-term
use of combined hormonal contraceptives was associated
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with an increased risk of prediabetes in perimenopausal
women [19].This suggests that individuals with a
predisposition to glucose metabolism disorders might
experience more pronounced effects when using certain
hormonal contraceptives. Future studies should consider
stratifying participants based on metabolic risk factors to
better understand these individualized responses
'However, it is worth noting that other studies have shown
mixed results regarding the effect of hormonal
contraceptives on glucose metabolism', with some
findings indicating a potential increase in fasting glucose
and HbAlc with prolonged use, particularly in formulations
containing higher estrogen doses[20, 21]. Present results
support the hypothesis that these formulations, especially
when used at lower doses and for limited periods, may not
have substantial adverse effects on glucose levels in
otherwise healthy women.Nevertheless, 'further research
is needed to clarify the long-term impact of these
contraceptive typesonglucose metabolism'. In conclusion,
this study highlights that different oral contraceptive
formulations may have distinct effects on lipid and
carbohydrate metabolism, with Ethinylestradiol-
Norgestimate appearing to offer a more favourable
metabolic profile in terms of cholesterol, Apo lipoprotein
Al,andinsulin sensitivity. Thesefindingsindicate hormonal
contraceptive choices might be customised to align with
individual metabolic profiles, especially for women who
prioritise women with metabolic and cardiovascular health
concerns.

CONCLUSIONS

It was concluded that this study highlights the diverse
metabolic impacts of different oral contraceptive
formulations. Ethinylestradiol-Norgestimate
demonstrated the most favourable effects on cholesterol
and insulin sensitivity, whereas Ethinylestradiol-
Levonorgestrel and Progestin-Only formulations exhibited
varying influences on lipid markers. These findings
underscore the importance of personalised contraceptive
choices based on metabolic risk assessments. Long-term
studies are needed to evaluate the sustained metabolic
effects over extended durations, particularly in women
with pre-existing cardiovascular or metabolic risks.
Implementing metabolic screening tools in clinical
practice could enhance safer contraceptive prescribing
andimprove long-term metabolic health outcomes.
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Rheumatoid Arthritis (RA) is a long-term autoimmune disease that causes inflammation and
jointdegeneration. It canlead to significantimpairment and aloss in quality of life for millions of
people worldwide. When diagnosing and treating RA, hematological and biochemical indicators
are frequently assessed. These data are essential for monitoring the disease's progression,
identifying organ involvement, and making treatment decisions. Objectives: To come up with
some significant differences in hematological and biochemical indicators between patients
with RA and healthy controls for the diagnosis of RA. Methods: Three hundred blood samples
were taken in total from the population of Faisalabad City; 150 blood samples were drawn from
people who have been confirmed diagnosed with RA, and 150 blood samples were collected
from healthy people without any disease. The significant levels between the two groups were
ascertained by calculating descriptive statistics and statistical comparisons using
independent t-tests for continuous variables. Results: Among assessed parameters,
erythrocyte sedimentation rate (ESR) and white blood cells (WBCs) were hematological
parameters found to be highly elevated in RA patients, whereas hemoglobin (Hb) and alkaline
phosphatase (ALP)are biochemical parameters that have been demonstrated significantly low
in RA patients as compared to healthy. Conclusions: Deferentially expressed parameters ESR,
WBCs, Hb,and ALP canbe used for the diagnosis of RA.

INTRODUCTION

Rheumatoid Arthritis (RA) is a systemic autoimmune
disease that damages joint and is characterized by a
persistent, symmetrical inflammation of the afflicted
joints, which leads to osteoporosis and other impairments.
Even though just a small number of joints are impacted at
first, extra-articular symptoms are frequently seen as
more joints become affected [1, 2]. Joint cartilage and
bone are both severely damaged by RA, resulting in severe
synovitis [3]. RA is classified as non-inflammatory joint
(osteoarthritis) and inflammatory due to crystal formation
(pseudogout and the basic calcium phosphate disease,
Gout), or by bacteria or viruses (Staphylococcus aureus
Neisseria Gonorrhea, Parvovirusand Enterovirus), or due to

auto-immune processes. It can also cause damage to other
organs, such as the kidney, heart and lungs, the eye, the
digestive system, the nervous system, and skin [4].
Rheumatoid factor and antibodies against post-
translational modified proteins such as citrullination
(ACPA) and carbamylation (anti-CarP antibodies) are
among the autoantibodies that are indicative of the
condition. Immune cells may be drawn to the joint as a
result of these autoantibodies forming immune
complexes. Patients with RA can be classified as either
autoantibody-positive or autoantibody-negative based on
the presence of these autoantibodies[5]. The effects of RA
include significant morbidity, arise in mortality, and annual
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expenses in the billions [6]. Women are more likely than
males in the same age group to get RA, and the condition's
incidence increases with age [7]. The systemic character
of RA leads to a significantly shorter life expectancy than
the general population, worse quality of life, and decreased
social and occupational functioning [8]. Between 0.1% to
2.0% of persons globally are thought to have RA. Self-
reported datafromthe National Health Survey(NHS)for the
years 2014-2015 indicates that, in terms of RA prevalence
(2%), Australia has the largest population worldwide [9].
Pakistani patients are 44 years old on average [10].
Globally, the prevalence of RA varies, with industrialized
nations typically having a greater prevalence. This can be
attributed to a variety of variables, including genetics,
demographic differences, and underreporting in other
regions of the world, as well as exposure to environmental
risk factors [2]. There are no established diagnostic
criteria for RA. To be diagnosed with RA, a patient must
have at least one clinically swollen joint and receive at least
six out of ten points on an evaluation test [11]. The primary
diagnostic tools are the findings from imaging and blood
testing. The rheumatoid factor test is one of the many
bloodtestsusedtoidentify RA[12].

The aimaimed to potential biomarkers associated with RA,
so the CBC and biochemical chemistry of RA patients were
comparedtothose ofacontrolgroupinthisstudy.

METHODS

This study was a prospective, cross-sectional study. The
formulaforcomparing two independent means was used to
get the study's sample size, taking into account important
statistical factors, such as research power (0.84 for 80%
power)and the standard normal variate for the significance
level (1.96 for a 95% confidence interval). It was calculated
thatin order to guarantee sufficient statistical power, each
group needed at least 150 participants. As a result, the
studyinvolved 300 peopleintotal—150 RA sufferersand 150
healthy controls. The Safi Teaching Hospital of Riphah
International University in Faisalabad, Pakistan, analyzed
the samples from April to August 2023. The hematological
and biochemical parameters were compared. Simple
random sampling technique was used to enroll the
participants. Rheumatoid arthritis patients and healthy
controls from the Faisalabad area made up the study
population. The American College of Rheumatology's
diagnostic and clinical standards were met by the patients.
Rheumatoid arthritis and other inflammatory or
autoimmune disorders were not presentinthe participants
in the healthy control group, nor had they ever been. Those
who had recently undergone major surgery or blood
transfusions were nursing or pregnant, had a history of
medication use, or had co-occurring medical disorders
were among the exclusion criteria. Written, informed
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consent was taken by each participant. The research
protocolwasapproved by the Research Ethical Committee,
Riphah International University, Faisalabad, Pakistan.
Reference No. Res/RcRAHS/23/126 to ensure adherence
toaccepted ethical guidelines. Together with the complete
blood count (CBC), the following parameters were
measured: erythrocyte sedimentation rate (ESR),
rheumatoid factor (RA factor), and c-reactive protein
(CRP). In addition, aspartate transaminase (AST), alanine
transaminase (ALT), blood urea, creatinine, total bilirubin,
direct bilirubin, indirect bilirubin, alkaline phosphatase
(ALP),gammaGT(gGT), and anti-CCP tests were performed
to assess organ function. Red vacutainers without
anticoagulants were used to collect serum samples from
fasting subjects while EDTA-containing vacutainers were
used for CBC samples. The equipment underwent quality
control testing and was calibrated following the
manufacturer's instructions. For serum collection For the
collection of serum The blood was collected ina sterile test
tube, and the serum was separated by centrifuging 5 ml of
each sample for 5 minutes at 3500 rpm. Tests were carried
out 24 hours after the collection. A hematology analyzer
was used to performa CBC to evaluate several parameters,
suchasthe RBC, WBC, platelet, Hb level, mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), Mean
corpuscular hemoglobin concentration (MCHC), and DLC.
SLECTRA MINI and ROCHE COBAS c 311, were used to
measure the levels of RA factor and CRP in plasma or
serum. Enzyme-linked immunosorbent assay (ELISA) was
utilized to identify the existence of antibodies directed
against CCP in blood samples. SPSS version 23.0 was used
to analyze the data. For every variable, descriptive
statistics(mean + standard deviation)were computed. The
means of the RA group and the healthy control group were
compared using the independent t-test. Relationships
between independent predictors (such as hemoglobin,
WBC count, and ESR) and dependent variables (such as
CRP and anti-CCP) were investigated using regression
analysis. Boxplots were used to depict only statistically
significant parameters for better interpretability, and all
statisticaltests were setatasignificance level of p<0.05.

RESULTS

The mean + SD of each parameter for both groups and the
p-value. Only the statistically significant parameters are
shown in boxplot graphs. The Hb level is 13.2 + 0.86 g/dL in
healthy individuals but is significantly lower in patients
(12.10 £1.16 g/dL) due to a statistically significant difference
(p=0.000). The red blood cell count in healthy individuals is
4.22 +0.40 million/pL, whereas in patients, it is somewhat
higherat4.43+0.33. The statistically significant difference
in RBC counts between the two groups (p=0.000) suggests
apotentialalterationin RBC turnover or patient generation.
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In healthy persons, the mean WBC count is 7860.93 +
1486.73/uL, while in patients, it is 8595.86 + 2592.07/pL.
The variation in WBC counts is statistically significant
(p=0.003), indicating a sickness or immune response. With
a p-value of less than 0.0001, it was discovered that there
was a significant difference in the mean number of
eosinophils between the two groups: 3.49 + 1.98 in the RA
patients and 2.61 + 1.99 in the control group. The mean
platelet countin patients is somewhat lower, at 247086.66
+ 74730.74/pL with a p-value of 0.055, than the platelet
counts in healthy individuals, which is 264646.66 +
82754.51/uL. The ESRis considerably greaterin patients at
39.66+12.55mm/hrthaninhealthyindividualsat12.30 + 3.11
mm/hr. A significant difference between the two groups
(p=0.000). Between healthy individuals and patients, there
are no appreciable variations in the neutrophil,
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patients are significantly higher at 22.33 + 72.31 mg/L than
those of healthy individuals (7.21 + 1.51 mg/L), suggesting
higher inflammatory activity in the patient group. The
mean ALP(90.39+37.561U/L)and gGT(40.66 +26.211U/L) of
the patients are significantly different from the healthy
individuals'(ALT:57.73+87.52 IU/L; gGT: 33.36 + 24.311U/L)
values(p-values of 0.000 and 0.013, respectively). However,
there are no significant differences between the ALT
(p=0.896) and AST (p=0.658) values of the two groups.
Patients with rheumatoid arthritis exhibit a substantial
relationship with their mean Anti-CCP level of 221.60 *
143.24 U/ml, which is significantly higher than that of
healthy individuals. The relationship is highly significant,
withap-value of 0.000(Table 2).

Table 2: Descriptive Statistics of Biochemical Parameters

lymphocyte, monocyte, and basophil parameters(Table 1). Parameter Healthy Patients p-value
Table1: Descriptive Statistics of Biochemical Parameters Urea 26.93+6.97 25.75+6.79 0.159
— Creatinine 0.64+0.19 0.73+0.22 0.001
Parameter Healthy Patients e Uric Acid 5.66+0.92 B.57 + 2.41 0.000
Hb 13.2+0.86 12.10 £1.16 0.000 RA Factor 8.01+1.72 83.83+166.92 0.000
RBCs 4.22 £0.40 4.43+0.33 0.000 CRP 7.21+1.51 22.33 £72.31 0.01
WBCs 7860.93 +1486.73 8595.86 + 2592.07 0.003 Total Bilirubin 0.39+0.13 0.46 +£0.51 0.069
Neutrophils 60.74 £ 8.49 60.41+10.52 0.767 Direct Bilirubin 0.34£0.57 0.22 £0.40 0.032
Lymphocytes 29.18+7.99 30.28+9.79 0.287 Indirect Bilirubin 0.30+0.19 0.26+0.17 0.100
Monocytes 6.46 +1.52 6.20 £1.42 0.129 ALT 57.73 +87.52 58.88 + 63.68 0.896
Eosinophils 3.49+1.98 2.61+1.99 0.000 ALP 125.96 + 56.84 90.39 + 37.56 0.000
Basophils 0.29+0.17 0.31+0.19 0.625 gGT 33.36 +24.31 40.66 + 26.21 0.013
Platelets 264646.66 + 82754.51 | 247086.66 + 74730.74 | 0.055 AST 35.69 + 30.84 34.31+22.65 0.658
ESR 12.30 £ 3.1 39.66 +12.55 0.000 Anti-CCP 7.63 +1.46 221.60 £143.24 0.000

A descriptive statistical analysis of the biochemical
parameters, p=0.139 shows that the difference in urea
levels between patients (25.75 + 6.79 mg/dL) and healthy
people (26.93 + 6.97 mg/dL) is not statistically significant.
The mean creatinine levels of patients are significantly
higher(0.73 +0.22 mg/dL)than those of healthy individuals
(0.64 + 0.19 mg/dL), with a p-value of 0.001, suggesting a
potential kidney malfunction in the patient group. The p-
value 0.000 indicates that patients' mean uric acid levels
are significantly higher (6.57 + 2.41 mg/dL) than those of
healthy people (5.66 + 0.92 mg/dL). The RA factor levels in
patients were found to differ significantly from those in
healthy individuals(8.01+1.72 [U/ml) by 83.83 +166.92 IU/m,
with a highly significant p-value of 0.000. Patients' CRP
levels are significantly higher than those of healthy
individuals(7.21+1.51mg/L) at 22.33 + 72.31 mg/L, with a p-
value of 0.011, indicating higher inflammatory activity in the
patient group. The mean uric acid levels of patients are
significantly higher(6.57+2.41mg/dL)than those of healthy
individuals (5.66 + 0.92 mg/dL), as indicated by p=0.000.
With ahighly significant p-value of 0.000, it was discovered
that the RA factor levels in patients differed significantly
(8.01+1.72 IU/ml)fromthosein healthyindividuals by 83.83 +
166.92 IU/ml. With a p-value of 0.011, the CRP levels of

The relationships between hematological and biochemical
variables and specific RA-specific biomarkers like anti-
CCP, CRP, uric acid, and RA factor was also conducted.
There is a statistically significant positive association
based on regression coefficients between uric acid levels
and ESRbasedonthe p-value of 0.012 and the coefficient of
0.023. The association between urea levels and uric acid is
statistically significant, as indicated by the regression
coefficient of 0.081 and p-value of 0.000. Lower
hemoglobin levels and higher levels of RA Factor are
associated, as indicated by the p-value of 0.034 and
regression coefficient of -15.146. Additionally, platelets
showed a significant positive association with increased
levels of RAFactorand decreased platelet counts, witha p-
value of 0.022 and a regression coefficient of 0.000. ESR
also showed a significant positive association, with a
regression coefficient of 1.987and a p-value of 0.001. WBCs
demonstrated a positive association with a p-value of 0.001
and a regression coefficient of 0.005, suggesting a
relationship between elevated WBC counts and elevated
CRPlevels. Notably, a substantial negative association with
a p-value of 0.000 and a coefficient of -30.916 was
discovered between anti-CCP levels and Hb. This implies a
relationship between elevated anti-CCP levels and
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decreased Hb levels. Furthermore, a noteworthy positive
association with a p-value of 0.002 was observed between
the WBC and anti-CCP levels. The regression coefficient of
this connection was 0.011. This implies an association
between elevated WBC counts and elevated anti-CCP
levels. With a regression coefficient of 4.649 and a p-value
of 0.000, ESR also showed a significant positive link,
suggesting a potential association between elevated ESR
levels and elevated anti-CCP levels. Additionally, a
statistically significant negative association between the
levels of anti-CCP and urea was discovered, with a
regression coefficient of -2.815 and a p-value of 0.015. This
suggests a connection between reduced urea levels and
elevated anti-CCP levels. ALP's regression coefficient is -
0.323. This means that Anti CCP should drop by 0.323 units
foreveryunitincrease in ALP. ALP and Anti-CCP levels may
be inversely associated, based on the negative regression
coefficient(Table 3).

Table 3: Regression Analysis Results

Dependent

Independent Coefficient Standard

Variable Variable ((:)} Error SIETILEENCS
Uric Acid ESR 0.023 0.009 0.012
Uric Acid Urea 0.081 0.018 0.000
RA Factor Hb -15.146 7113 0.034
RA Factor Platelets 0.000 0.000 0.022
RA Factor ESR 1.987 0.607 0.001
CRP WBCs 0.005 0.002 0.001
Anti-CCP HB -30.916 6.339 0.000
Anti-CCP WBCs 0.0m 0.003 0.002
Anti-CCP ESR 4.649 0.497 0.000
Anti-CCP Urea -2.815 1.155 0.015
Anti-CCP ALP -0.323 0.147 0.028

DISCUSSION

Itisthought that the most significant improvementindexis
early diagnosis. Yet early diagnosis s still challenging since
it relies entirely on clinical data from the patient's health
record, physical examination, and blood and imaging
examinations [13]. Many autoimmune rheumatic diseases
can present as hematologic disorders, such as anemia,
coagulopathy, WBC and platelet abnormalities, and
hematologic malignancies [14]. This study indicated the
systemic characteristics of Rheumatoid and its effect on
hematopoiesis by identifying substantial variations in
several hematological markers between RA patients and
healthy controls. Anemia, a common consequence linked
with chronic inflammatory disorders like RA, was seen in
RA patients' significantly lower HB levels; similarly, low
levels have previously been observed in previous
investigations [15, 16]. RA patients showed a considerably
higher mean RBC, which was unexpected. According to
reports, inflammatory cytokines may inhibit RBC
maturation [17]. Consequently, we propose that aberrant
red cellindices could be thereasonforlow HB evenin cases
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where the RBC count is larger. It is essential to carry out
additional studies into the underlying mechanisms
triggering RBC changes in RA. The WBC counts of RA
patients were considerably higher, suggesting increased
immune-mediated activity or a possible infection [18].
Moreover, leukocytes might be drawn to inflammatory
synovial tissues as a result of systemic inflammation in RA,
which would further raise WBC levels [19]. The systemic
inflammatory burden associated with RA is further
emphasized by the noticeably higher ESR levels seen in
these patients [20]. ESR is a non-specific inflammatory
marker that is influenced by red cell aggregation and
plasma protein concentration. It assesses how quickly
erythrocytes settle in an anticoagulated blood vertical
column [21]. Elevated ESR levels in RA are indicative of
increased production of acute phasereactantsinresponse
to cytokine-mediated inflammation [21]. Elevated ESR
readings in RA patients correlate with disease activity,
making them a helpful tool for monitoring treatment
response and disease progression [22]. Patients with RA
had lower platelet counts, however not to a statistically
significant degree. All these results point to a considerable
difference between the hematological features of RA
patients and healthy individuals. This is in line with the
systemic inflammatory aspect of the illness and how blood
cell counts are affected by it. Notably, RA patients had
higher uric acid levels, which may indicate a metabolic
disease[23]. Elevated amounts of uric acid can be caused
by medication adverse effects or increased purine
breakdownin patients with RA. Since raised uric acid levels
are associated with an increased risk of gout, a common
comorbidity in persons with RA, monitoring uric acid levels
and treating hyperuricemia is essential to preventing
complications from the condition. Serum uric acid
elevationis more commonin RA patients and may serve as
an inflammatory marker for the degree of joint
inflammation. Furthermore, there is mounting evidence
that suggests larger steroid doses might result in
hyperuricemia. Therefore, it is important to implement
suitable preventative measures for these individuals [24].
The autoimmune origin of RA was confirmed by the
significantly higher levels of RA factor in RA patients as
compared to healthy controls. Most RA patients' serum
contains RA factor, an autoantibody that targets the Fc
region of immunoglobulin G(IgG)and is a crucial diagnostic
sign for the condition. RA factor contributes to synovial
inflammation, cartilage deterioration, and joint
degeneration in RA by promoting immune complex
formation and complement activation [25]. Patients with
RA have elevated CRP values, which are indicative of both
the disease activity and systemic inflammatory burden.
Elevated CRP is correlated with extra-articular symptoms,
joint destruction, and synovial inflammation in RA, making
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it a useful biomarker for monitoring disease activity and
directing treatment approaches. In contrast to earlier
research, increased bilirubin levels were also noted in RA
patients [26, 27]. These findings indicate notable
variations in several biochemical indicators, pointing to
possible anomalies in renal function, inflammation, and
autoimmune activity inindividuals with RA.

CONCLUSIONS

Raised ESR, WBCs, and low HB were the patients'
differential hematological markers; correlation studies
also showed arelationship between these parameters and
particular diagnostic tests. Biochemical tests revealed
elevated creatinine and gGT, low direct bilirubin and ALP.
Regression analysis revealed a link between ALP and anti-
CCP as well. Thus, high WBCs, low HB, low ALP, and
elevated ESR can all be utilized as indicators of rheumatoid
arthritis. The study's overall findings emphasize how
crucial thorough hematological and biochemical profiling
is for comprehending the pathogenesis of RA and
formulating effective clinical care plans. The study's
shortcomings, including its cross-sectional methodology
and comparatively small sample size, must be
acknowledged. Future research will consider this strategy
inthe hopes of findingunique markerslinked to every stage
of RA. To sum up, the intricate relationship between
hematological and biochemical indicators in RA highlights
the disease's systemic character and diverse
pathogenesis. To improve patient outcomes, advance our
understanding of the disease, and improve diagnostic
accuracyand treatment options, more study isneededinto
the complex interactions between hematological and
biochemical parametersinRA.
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Subclinical hypothyroidism is a prevalent endocrine disorder, often associated with polycystic
ovarian disease both of which share a complex interplay of hormonal imbalances, contributing
to significant metabolic and reproductive disturbances. Objectives: To determine the
frequency of subclinical hypothyroidism among patients of polycystic ovarian disease
presenting in an outpatient setting. Methods: This descriptive cross-sectional study was
conductedat the Obstetricsand Gynaecology Department of Fatima Memorial Hospital, Lahore,
from December 2022 to June 2023. 155 female having polycystic ovaries were enrolled using
non-probability consecutive sampling. Blood samples of the patients were sent to the
pathology lab for measurement of serum thyroid-stimulating hormone (TSH) level and
frequency of subclinical hypothyroidism (thyroid-stimulating hormone>5mIU/L despite normal
serum free thyroxin (0.8 to 1.8 ng/dL) was noted. Data were entered and analyzed using SPSS
version 26. Results: In the current study mean age and BMI of participants having polycystic
ovarian disease were calculated as 28.31+ 7.7 years and 29.5 + 5.8 kg/m2, respectively. Among
155 participants 43.2% were married and most of them belonged to the urban population and
middle socioeconomic class. Subclinical hypothyroidism was foundin 14.8 % of female suffering
from polycystic ovarian disease. Conclusions: It was concluded that this study underscores the
high prevalence of subclinical hypothyroidism among patients with polycystic ovarian disease,
highlighting the need for routine thyroid function screening in this population. Early detection
enables timely interventions and supports a comprehensive approach to managing polycystic
ovariandiseaseanditsrelated comorbidities.

INTRODUCTION

Polycystic ovarian disease is a common endocrine
disorder; that affects 4-20% of women [1]. This syndrome
is characterized by hyperandrogenism, oligo-amenorrhea
and polycystic ovaries. Insulin resistance and
hyperandrogenism are amongst the most common
endocrine irregularities encountered in polycystic ovarian
disease(PCOD)[2]. More than half of females withPCOD are
associated with insulin resistance, hyperglycemia, weight

gain, and metabolic syndrome [3]. Thyroid disorders are
also commonly observed in patients with PCOD, with
subclinical hypothyroidism(SCH); affecting5% to10%. SCH
contributes to subfertility and unfavourable pregnancy
outcomes [4, 5]. The relationship between subclinical
hypothyroidism (SCH) and PCOD has been reported in the
literature, but the mechanisms are still unclear [6, 7].
Thyroid hormones function as insulin agonists in muscles
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and as antagonistsin the liver. Consequently, deficiency in
thyroid hormone reduces glucose production and
utilization. Some researchers have proposed that insulin
resistance, a key factorin the pathogenesis of PCOD, might
arise as a result of hypothyroidism [7]. Additionally,
hypothyroidism may impair gonadal function, and
contribute to anovulatory cycles [8]. While previous
studies have reported the coexistence of SCH and PCOD,
data on the exact frequency of SCH in PCOD patients
remaininconsistent, and thereislimited research focusing
onitsimplicationsfor metabolicandreproductive health.
This study aims to determine the frequency of SCH among
PCOD patients to better define its burden in our local
population. ldentifying this prevalence could guide
targeted screening and management strategies,
ultimately improving reproductive and metabolic
outcomesinaffectedindividuals.

METHODS

This descriptive cross-sectional study was done at the
Department of Obstetrics and Gynecology, Fatima
Memorial Hospital, Lahore, from December 2022 to June
2023 after obtaining synopsis approval from CPSP (REU
No: 47315). Using the single-proportion formula, sample
size of 155 female was calculated using a 95% confidence
level, 5% margin of error and taking an expected
percentage of subclinical hypothyroidism as 11.3% in
female presenting with PCOD [9]. Power of 80% was
assumed to detect meaningful differences in SCH
prevalence within the study population. Sample selection
was using a non-probability, consecutive sampling
technique. In this study, female aged 16-45 years,
presenting with PCOD were included. PCOD was diagnosed
based on Rotterdam Criteria (2003) criteria: 1. Ovulatory
dysfunction, 2. Clinical (hirsutism oligo-
menorrhoea/amenorrhea, infertility, acne and acanthosis
nigricans) or biochemical signs of hyperanderogenism
(normal or low follicle-stimulating hormone, elevated
luteinizing hormone), 3. Polycystic ovaries on
ultrasonography (follicle number per ovary =20, and/or
ovarian volume =10 mL, ensuring no corpora luteal cysts or
dominant follicles are present). Pregnant females, females
already diagnosed with overt hypothyroidism or
hyperthyroidism, renal disease (creatinine>1.2mg/dl) or
liver disease (Alanine aminotransferase (ALT) and
Aspartate aminotransferase (AST) >40IU, hepatitis B or C),
Hypertension (HTN) (Blood Pressure (BP)>140/90mmHg),
diabetes mellitus(DM)(BSR>186mg/dl), hyperprolactinemia
(prolactin >30ng/ml), females receiving hormonal therapy
or steroids during last 6 months were excluded. Informed
consent was obtained from all patients. Demographic data
(name, age, marital status, BMI, duration of symptoms, area
of residence, and socioeconomic status) was recorded.
Then blood samples of all participants were taken using
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5Sccdisposable syringe underaseptic measuresand sentto
the laboratory of the hospital for assessment of thyroid
function test. Reports were assessed and subclinical
hypothyroidism was labelled as positive if thyroid-
stimulating hormone (TSH)>bmIU/L despite normal levels
of serum-free thyroxin (0.8 to 1.8 ng/dL). Patients
diagnosed with subclinical hypothyroidism were referred
to an endocrinologist. The data were analyzed through
SPSS version 26. Mean and standard deviation were
calculated for age, duration of symptoms and BMI.
Frequency and percentage were calculated for marital
status, area of residence, socioeconomic status and
subclinical hypothyroidism. Data were stratified for age,
marital status, BMI, duration of symptoms, area of
residenceandsocioeconomic status. Post-stratification, a
chi-square test was applied and a p-value <0.05 was taken
assignificant.

RESULTS

Themeanage, duration of symptomsand BMI of female was
calculated as 28.31+ 7.7 years, 11.26 + 6.7 months and 29.5 +
5.8 kg/m2, respectively. Out of 155 participants, 43.2%
were married, 58% of female had anurbanresidence 28.5%
of women belonged to the poor and 45.8% belonged to the
middle socioeconomicclass(Table1).

Table1: Patient-Related Demographic Characteristics

Parameters n=155

Age (Mean = S D) Years 28.31+7.7 Years
Duration of Symptoms (Mean + SD)Months 11.26 £ 6.7 Months
BMI(Mean + SD) kg/m’ 29.5+5.8 kg/m’
. Married 67(43.2%)
Marital Status n (%) -
Unmarried 88(56.8%)
: Rural 65(42%)
Residence n(%)
Urban 90(58%)
) _ Low 44(28.4%)
Somoeco:?or/:])lc Status Middle 71(45.8%)
High 40(25.8%)

The pie chart shows that the frequency of subclinical
hypothyroidism was noted as 14.8% among female
sufferingfromPCOD(Figure1).

Subclinical Hypothyrpidism

Yes

Figure1: Frequency of Subclinical Hypothyroidism

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
&y This work is licensed under a Creative Commons Attribution 4.0 International License. 81




SCH among Patients of PCOD Presenting in Outpatient Department

Patient data were stratified to analyse the association
between SCH and various patient characteristics. A
statistically significant association was observed between
BMI and SCH (p<0.001), indicating a higher prevalence of
SCH in patients with BMI <30 compared to those with BMI
>30. Other factors, including age, marital status, duration
of PCOD, residence, and socioeconomic status, were not
significantly associated with SCH(p>0.05)(Table 2).

Table 2: Subclinical Hypothyroidism About Patient's
Characteristic

Subclinical Hypothyroidism

Parameter p-value
Yes No
16-30 Years | 16(16.2%) 83(83.8%)
Age 0.538
31-45 Years | 7(12.5%) 49(87.5%)
Marital Married 8(11.9%) 59(88.1%)
- 0.376
Status Unmarried 15(17%) 73(83%)
<30 21(25.3%) 62(74.5%)
BMI <0.001
>30 2(2.8%) 70(97.2%)
Duration of <6 Month 10(16.9%) 49(83.1%) 0.562
PCOD >6Months | 13(13.5%) 83(86.5%) '
) Rural 9(17.3%) 43(82.7%)
Residence 0.407
Urban 11(13.9%) 68(86.1%)
_ ) Poor 4(91.%) 40(90.9%)
Soc'geconom'c Middle | 14(19.7%) | 57(80.3%) | 0.264
tatus -
High 5(12.5%) 35(87.5%)

DISCUSSION

In the current study, subclinical hypothyroidism was found
in 14.8% of female having PCOD [10]. Comparable results
were obtained in a similar study conducted recently in
Pakistan by Abdullah et al., in which among 136 patients
studied, 19.1% were found to have SCH[11]. Another locally
conducted study by Fatima et al., found similar results[12].
In contrast, astudy by Raj et al., found ahigher frequency of
SCH 43.5% among women diagnosed with PCOD vs 20.5%
among those without PCOD [13]. However, Rojhani et al.,
suggest that its prevalence was similar between PCOD
patients and controls [14]. Furthermore, previous studies
investigating this association have yielded mixed results
[15]. While most clinical studies have reported a higher
prevalence of SCH in women with PCOS. Zhang et al., in a
study, found that SCH does not increase the risk of PCOD
after adjusting for confounding factors [16]. A meta-
analysisbyDingetal., revealed asignificant combined odds
ratio of 3.59 for SCH risk in PCOD patients compared to
controls, with the TSH cutoff value taken being >4 mlU/L
[15]. Hypothyroidism is commonly observed in PCOD
patients, suggesting a significant correlation and risk of
thyroid disorders in this vulnerable population [17, 18].
Furthermore, it was collectively suggested a higher
prevalence of metabolic syndrome among SCH patients,
indicating that it may exacerbate lipid and glucose-related
metabolic disturbances in females with PCOD [13]. Early
identification and management of SCH through
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comprehensive thyroid profiling can play a crucial role in
mitigating the metabolic and reproductive complications
associated with PCOD, thereby improving patient
outcomes and overall quality of life [20]. This study
suggests that lower TSH levels may also be clinically
significant, particularly in women of reproductive age or
those planning pregnancy. Future research should
consider evaluating SCH using alternative TSH thresholds
to provide amore comprehensive understanding of its role
inPCOS.

CONCLUSIONS

It was concluded that this study underscores the high
prevalence of subclinical hypothyroidism among patients
with PCOD, highlighting the need for routine thyroid
function screening in this population. Early detection
enables timely interventions and supports a
comprehensive approach to managing PCOD and its
related comorbidities.
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Hernia repair is common surgical procedures, with techniques evolving to improve outcomes.
Comparing laparoscopic and open approaches is crucial for determining the optimal method to
reduce complications such as recurrence and postoperative scrotal hematoma. Objective: To
compare the frequency of hematoma and recurrence in laparoscopic assisted inguinal hernian
repair versus open herniotomy. Methods: This quasi experimental study was conducted after
approval from CPSP (Ref No: CPSP/REU/PSG-2017-068-339, REU 37362) at Pediatric Surgery
Department Services Hospital, Lahore, from October 2020 to March 2021 on 254 patients.
Patients were divided into two equal groups; Group-A(single port needle assisted laparoscopic
repair) and Group-B, (open repair). Patients were assessed after 24 hours to see scrotal
hematoma and regular follow up for 3 months to see the recurrence. Data were analyzed using
SPSS version 26.0. Independent sample t-test and chi square was applied to compare
quantitative and qualitative variables between groups; p-value <0.05 as significant. Results:
Postoperative hematoma formation was found among 2 patients (1.6%) of Group-A and in 13
patients (10.2%) of Group-B, (p=0.003). Postoperative recurrence between two groups was
comparable and statistically insignificant (Group A 6.3% vs Group B 4.0%, p=0.393). (p=0.393).
Conclusions: In conclusion, laparoscopic-assisted hernia repair and open herniotomy
demonstrate comparable recurrence rates. However, laparoscopic-assisted repair is
associated with a significantly lower incidence of postoperative hematoma. These findings
indicate thatlaparoscopic repair may be a safer option with fewer postoperative complications,
makingitafavorable choice for pediatricinguinal herniasurgery.

INTRODUCTION

Inguinal Hernia (IH) is a common presentation to pediatric
surgeons, with anincidence ranging from 0.8%-4.4% [1]. It
is typically caused by incomplete closure of the processus
vaginalis [2]. Given the risk of incarceration and potential
complications, surgical intervention is recommended for
all children diagnosed with inguinal hernia[3]. For IH, open
herniotomy serves as the basic modality of care for
children. This method is renowned for its ease of
performance, high success rate, and low rate of
complications [4, 5]. According to a survey conducted in

2014 onthe management of IH, 83% of participants favored
the openapproachfortreating pediatricinguinalhernia[6].
However, recently, laparoscopic hernia repair has become
common practice in many centers. Laparoscopic
herniorrhaphy was introduced by Montupet in 1993. Recent
advancements in technology and surgical instruments
have highlighted the advantages of laparoscopic
herniorrhaphy, including reduced post-operative pain,
shorter surgery duration, minimal tissue damage, easier
identification of contralateral patent processus vaginalis,
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and improved cosmetic outcomes [7]. However, there are
ongoing debates about whether laparoscopic
herniorrhaphy is superior due to concerns over potentially
higher recurrence rates and the risk of testicular vessel
injury leading to atrophy [8, 9]. While open herniotomy
remains the gold standard according to some authors,
laparoscopic herniorrhaphy has been shown to be equally
safe and offers additional benefits. These advantages
suggest that pediatric surgeons should consider it as part
of their routine practice, rather than limiting its use to
selected cases. Thisconclusionis supported by an analysis
conducted by Isabel Bada-Bosch et al [10]. Given the
ongoing debate regarding the safety of various surgical
approaches, previous data on the subject has been
controversial.

Therefore, this study was being conducted with the
objective of comparing the frequency of hematoma and
recurrence between laparoscopic-assisted inguinal hernia
repairandopenherniotomy.

METHODS

This quasi experimental study was performed at Paediatric
Surgery Department, Services Hospital Lahore from
October 2020 to March 2021 after taking synopsis approval
from CPSP (Ref No: CPSP/REU/PSG-2017-068-339, REU
37362). 254 patients (127 in each group) sample size was
planned at 5% significance level, 80% power of test, and
frequency of scrotal hematoma taken as after single port
laparoscopic repair 1.5% and 8.2 % after open herniotomy
[11]. Patients were enrolled using non-probability
consecutive sampling. All male children with ipsilateral
inguinal hernia (confirmed clinically i.e. reducible and
cannot get above the swelling), aged between 3 months to
10 years were included. Patients with obstructed hernia,
undescended testes, recurrent hernia (previously
managed surgically)and hernia in syndromic patients were
excluded. Before recruitment written informed consent
was takenfrom parents/quardians. Pre-designed performa
was used to collect data. Demographic information (name,
age and weight) was recorded. Patients were divided in to
two equal groups using lottery method; Group A and B.
Patients in Group A have single port needle assisted
laparoscopic repair and Group B patients had open repair.
To minimize selection bias, allocation concealment was
ensured by having independent individual conduct the
lottery draw. All procedures were performed by same
surgical team expert in relevant filed for minimum 5 years.
Patients were assessed after 24 hours to see scrotal
hematoma (collection of blood inside the scrotum on
clinical examination and USG) and reqular follow up for 3
months to see the recurrence (re-appearance of inguino-
scrotal swelling within 3 months after surgery assesses
clinically). To analyze data, SPSS version 26.0 was used.
While frequency and percentage were used to summarize
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qualitative data, mean and standard deviation were
computed for quantitative variables. Independent sample
t-test and chi-square test were used for continuous and
categorical data among groups, with a p-value <0.05
considered significant. Normality of continuous data was
assessed before applying parametric tests, and if violated,
anappropriate non-parametric test was used.

RESULTS

As shown in table 1, mean age of the patients calculated
was 6.3 + 2.99 and 6.6 + 2.78 years in group A, and B,
respectively. Mean weight calculated was 7.62 + 3.23 kg and
8.21+2.29kq, respectively.

Table1: Comparison of Demographic Characteristics(n=254)

Group A Frequency  Group B Frequency o
Age(Year)  “(o)(MeantSD)  (%M(Meantsp) P-Value
1to 5 Years 62(48.8%) 55(43.3%)
0.378
>51t010 Years 65(51.2%) 72(56.7%)
Age 6.3+2.99 Years 6.6 +2.78 Years 0.400
Weight 7.62+3.23 kg 8.21£2.29 kg 0.090

As showed in table 2, postoperative scrotal hematoma
formation was found only in 2 patients (1.6%) of Group A
95% Cl: 0% to 3.74% versus 13 patients (10.2%) of Group B
95% Cl: 4.96% t015.51%, (p=0.003).

Table 2: Comparison of Postoperative Hematoma Formation
(n=254)

Group A Group B

Postoperative Hematoma

Formation Frequency (%) Frequency (%) PRI
Yes 2(1.6%) 13(10.2%)
0.003
No 125(98.4%) 114(89.8%)

Postoperative recurrence between two groups was
comparable and statistically insignificant Group A 6.3%
(95% Cl: 2.07% t0 10.52%) vs Group B 4.0% (95% Cl: 0.55%
t07.32%), p=0.393)(Table 3).

Table 3: Comparison of Postoperative Recurrence(n=254)

Group A Group B

Postoperative

Recurrence Frequency(%)  Frequency (%) LI
Yes 8(6.3%) 5(4.0%)
0.393
No 119(93.7%) 122(96.0%)

DISCUSSION

Inguinal hernia repair is common practice, in pediatrics,
and choice of technique can significantly impact patient
outcomes. In this study, we have compared single-port
laparoscopic inguinal hernia repair (Group A) with open
herniotomy (Group B), specifically evaluating recurrence
rates and the incidence of postoperative scrotal
hematoma. According to results of our study,
postoperative scrotal hematoma formation was found
significantly less in Group-A versus 10.2% in Group-B, and
recurrence rate was 6.3% and 4%, respectively. However,
this variance in recurrence rate was not significant
statistically. Similar to current findings, in a study by Zhang
et al., in 2023 scrotal hematoma was reported in none
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following laparoscopic repair, versus 3.7% in open repair
[12]. In contrast to current observations, in study by Pillai
and Nair, recurrence was observed only in single patient
who underwent open repair, whereas no recurrence was
noted in laparoscopic repair. Additionally, minor
complications, including hematoma formation, were noted
more among laparoscopic repairs (19%), and compared to
those who had open repair(14.7%)[13]. Further supporting
ourresults,inanother study, the recurrence rate noted was
higher (1.5%) with the laparoscopic approach versus 0.4%
with the open approach [14]. However, other studies have
indicated that the recurrence risk varies, ranging from 0%
to 6% inopenrepairand 0% to 15.5% in laparoscopic repair
[15]. Compared to open herniorrhaphy, laparoscopic repair
resulted in fewer testicular complications without raising
the risk of ipsilateral hernia recurrence. Therefore, it was
found to be a viable and less invasive option for inguinal
hernia repair in boys [16]. A review of 13 RCTs revealed
several advantages of laparoscopic repair compared to
open repair, among them shorter operative time for
bilateral hernia repairs, lower complication rate, and
reduced wound complications. However, similar to our
results, no significant differences were observed between
the two techniques forrecurrencerates[17]. Recurrencein
inguinal hernia repair can arise due to insufficient ligation
of the internal ring, damage to the inguinal canal, a weak
hernia sac, or hematoma formation. In laparoscopic repair,
it may result from incomplete closure of the patent
processus vaginalis or the use of absorbable sutures [3,
18]. Open herniorrhaphy can be challenging in children due
to the thin hernia sac, which may tear during dissection. In
contrast, laparoscopic repair avoids the need for extensive
dissection of the inguinal canal, leading to shorter
operating times and potentially lower recurrence rates due
to its simpler approach [19, 20]. Consistent with other
studies, laparoscopic repair showed fewer complications
and is considered a less invasive and viable option for
paediatric inguinal hernia repair. Limitations of this study
were that patients were not followed for late recurrence
and not have been compared for the duration of surgery
between single-port laparoscopic repair and open
herniotomy. Surgical time was important factor that can
influence patient outcomes, including anesthesia duration
and recovery time. Future studies should incorporate this
variable to provide more comprehensive assessment of
benefitsand drawbacks of eachtechnique.

CONCLUSIONS

In conclusion, laparoscopic-assisted hernia repair and
open herniotomy demonstrate comparable recurrence
rates. However, laparoscopic-assisted repair is associated
with significantly lower incidence of postoperative
hematoma. These findings indicated that laparoscopic
repair may be a safer option with fewer postoperative

DOI: https://doi.org/10.54393/pjhs.v6i2.2793

complications, making it a favorable choice for pediatric
inguinalherniasurgery.
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Developmental delays refer to a child not reaching expected milestones. They are linked to
various factors and, if unaddressed in early childhood, can lead to long-term consequences in
adulthood. Objectives: To determine the association of developmental delays with emotional
and behavioural disorders and other risk factors in children less than six years of age. Methods:
This cross-sectional study was conducted ata primary healthcare centerinaKarachislumfrom
October 2020 to July 2021. Using non-probability consecutive sampling, 425 participants
(parents of children aged 1-5%2 years) were selected. Data were collected using the validated
Survey of Well-being of Young Children tool and analyzed in SPSS version 23.0. Logistic
regression assessed associations between outcomes and risk factors. Results: Of 425
participants, 161(37.9%) had possible developmental delays. No association was found with
emotional/behavioural disorders (p=0.30). Binary logistic regression linked delays to male
gender, uneducated parents, unemployed mothers, low income, domestic violence, and
tobacco/drug exposure at home (p<0.05). After adjustment, significant associations remained
with the mother's education(aOR=1.785, Cl: 1.040-3.065, p=0.036), income (aOR=3.361, Cl: 1.197-
9.434, p=0.021), and domestic violence (aOR=2.803, Cl: 1.055-6.423, p=0.027). Conclusions: It
was concluded that the prevalence of developmental delays in slum-dwelling children is high.
No association was found with emotional/behavioural disorders. Socioeconomic factors, such
asthemother'seducation.

INTRODUCTION

Developmental delays refer to the lag in the progression of
speech and language skills, motor abilities, social-
emotional growth, and cognitive development [1]. Such
delays occur when a child does not achieve developmental
milestones at the anticipated age across any areas of
functioning[2]. Theincreased prevalence of such delays is
linked to factors such as poverty, health issues, violence,
malnutrition, inadequate care and stimulation, and limited
growth opportunities [3]. Around 25% of the children are

suffering from developmental delays globally. The
prevalence of suspected developmental delay varies from
10% in Europe and Central Asia to 42% in West and Central
Africa [4]. A study conducted at primary health care in
South Africa found that the prevalence of possible
developmental delays in children living in slums is around
35% [5]. A multicenter study carried out in Pakistan found
that 61.1% of children less than five years' old who are
suffering from malnutrition have delayed global
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development[6]. Another study conducted in a developed
urban area of Pakistan reported a prevalence of
developmental delays in 29.1% of the participants [7].
Unfortunately, despite such high prevalence, Pakistani
parents exhibit a significantly limited understanding of
developmental milestones [8]. Earlier detection of
developmental delay in children through a validated,
parent-completed questionnaire and identification of risk
factors is critical for primary health care where their
growth and development can be monitored regularly [1].
Timely referral to rehabilitation services may help improve
children's quality of life and it is essential for promoting
children's well-being [9]. There remains a lack of data on
the neurodevelopment of children living in slums in
Pakistan. Additionally, the factors contributing to
developmental delays and their interrelationships have
beenrarely explored.

This study aims to evaluate the prevalence of possible
developmental delays and their predictors in children
under six. This study aims to fill the gap in knowledge
regarding developmental delaysin childrenin Pakistan.

METHODS

This cross-sectional study was conducted at the Primary
Health Care (PHC) Centre in Gulshan e Sikandrabad in
Karachi, Pakistan, from October 2020 to July 2021. Before
commencing the fieldwork, ethics clearance was obtained
from the Ethical Review Committee, Ziauddin University,
Karachi(Reference code: 2270620SSCHS). Before the data
collection process, informed consent was obtained from
each participant through a signature or thumbprint.
Participants were provided with a detailed explanation of
the study's purpose, procedures, potential risks, and
benefits, as well as their rights to confidentiality and
voluntary participation. They were also informed that they
could withdraw from the study at any point without any
consequences. Non-probability consecutive sampling
technique was used to recruit participants. Children of one
yeartolessthansixyearsof age with or without any ailment
(e.qg. infectious diseases like diarrhea, respiratory tract
infections, skin diseases, etc.) visiting PHC with their
parents were included in the study. Those with any known
mental health issues or gross motor disability were
excluded from the study. The sample size was calculated
through the software open epi (version 3) with a 95%
confidence level, 10% margin of error, and an anticipated
frequency of 61.6% [6]. A total of 425 participants were
enrolled in the study. Direct one-to-one interviews were
conducted with the parents of the recruited participants.
Before the interview, parents were briefed about the study,
and their written consent was obtained before proceeding.
Data were collected through a validated questionnaire,
freely available online, called the Survey of Wellbeing of
Young Children (SWYC) available in the English language.
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This tool is specifically designed for administration in
Primary Health Centers (PHCs). It consists of four
components: (1) SWYC milestones for assessing possible
developmental delays, (2) the Baby Pediatric Symptoms
Checklist (BPSC) and the Preschool Pediatric Symptoms
Checklist (PPSC) for evaluating the risk of emotional and
behavioural disorders (EBDs), (3) Parent's Observation of
Social Interaction (POSI) for screening of autism and (4)
family-related questions. Developmental milestones were
assessed using a 10-item scale with a 3-point Likert
system: “Not Yet” (0), “Somewhat” (1), and “"Very Much” (2).
The total score was calculated by summing all items and
interpreted based on age-specific cutoffs provided in the
questionnaire manual. Children were categorized as either
“Needs Review,” indicating possible developmental delays,
or “Appears to Meet Age Expectations.” Emotional and
behavioural disorders (EBDs) were evaluated through the
Baby Pediatric Symptoms Checklist (BPSC) for children
aged12-15months. Thisincluded three subscales with four
items each, scored on a 3-point Likert scale: “Not at All"(0),
"Somewhat”(1), and “Very Much”(2). Ascore of 3 or higher on
any subscale indicated arisk of EBDs, necessitating expert
evaluation. For children aged 16-66 months, the Preschool
Pediatric Symptoms Checklist (PPSC) was used, which
consisted of 18 items across three subscales. A score of 9
or higher on any subscale suggests a risk of EBDs.
Substance use disorder was screened using three
questions, with“Yes"scoredasTand“No“as0.Ascoreof 1or
higherindicated substance abuse among family members.
Food insecurity was assessed by scoring “never” as 0,
“sometimes”as1, and“often”as 2. Ascore of 1or 2 indicated
food insecurity. Maternal depression was evaluated
through two questionsona4-point Likert scale, with atotal
score of 3 or higher suggesting depression. Domestic
violence was screened using the Woman Abuse Screening
Tool (WAST), where a score of 1 or higher indicated its
presence. This study included questions related to
developmental delays, emotional and behavioural
disordersand family questions. The scoring of questionsto
assess the risk of developmental delays, emotional and
behavioural disorders, and other risk factors was
conducted according to the guidelines provided by the
author onthe website[10]. Data were entered and analyzed
using SPSS version 23.0. For demographic variables,
frequencies and percentages were calculated. Uni-
variable binary logistic regression was computed to assess
the association of predictor variables with the risk of
developmental delays. Multivariable logistic regression
was performed to see the combined effect of the predictor
variables on the outcome. A p-value<0.05 was considered
significant.
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RESULTS
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5,000-10,000 63(14.8%)
In total, 425 children were recruited. The same number of 11,000-15,000 188(44.2%)
children(i.e., 85)were included in each age bracket. Among Monthly Income (PKR) 16,000-20,000 135(31.8)
the participants, 226 (53.2%) were male, and 199 (46.8%) 21,000-25,000 22(5.2)
were female. Regarding family structure, 173 (40.7%) 26,000-30,000 8(1.9%)
children belonged to nuclear families, while the remaining 231,000 9(2.1%)
252 (59.3%) lived in joint or extended families. Among Tobacco/Smokers at Yes 101(23.8%)
fathers, 116 (27.3%) were uneducated, while the remaining Home No 324(76.2%)
had at least primary education. Compared to fathers, more Food Insecurity Yes 345(81.2%)
mothers were uneducated, 189(44.5%). The majority of the No 80(18.8%)
fathers worked as daily wage laborers (201(47.3%)), while Drug Abuser at Home Yes 72(16.9%)
the majority of the mothers were homemakers (323 (76%)). No 352(82.8%)
Among all the children, 161(37.9%) screened positive for Domestic Violence Yes 210(49.4%)
possible developmental delay. Other demographic factors atHome No 215(50.6%)
areshowninTablel. Parents' Concern for Yes 29(6.8%)
Table 1: Socio-Demographic Characteristics of the Study Group Child's Development No 396(93.2%)
) . 3orlLess 215(50.5%)
VEELTE Categories ) - of Siblings 4 or More 210(49.5%)
1To 2 Years 85(20%) First Child vs Other First Child 69(16.2%)
2To 3 Years 85(20%) Order Not First Child 356 (83.7%)
Age 3To 4 Years 85(20%) ] Yes 44(10.3%
4 To5 Yoars 85(20%) School Going Status No — ((89.6%))
5To 5% Years 85(20%) . Yes 99(23.3%)
s Malo 226(53.2%) Depression in Mother No 326(76.7%)
Female 199 (46.8%) Yes 161(37.9%)
i Nuclear 173(40.7%) Developmental Delays No 264(62.1%)
Family Structure
Joint/Extended 252(59.3%) Binary logistic regression was performed to examine the
Marriage Cousin 260(61.2%) relationship between developmental delay and various
Non-cousin 185(38.8%) socio-demographic factors. Male gender, an uneducated
Uneducated 116(27.5%) father, an uneducated mother, an unemployed mother, low
Primary 67(15.8%%) family income, domestic violence, and the presence of
Secondary 72(18.9%) tobacco smoke and drug abuse at home showed a
Father's Education Matric 135(51.8%) significant association with developmental delay in
Intermediate 13(3.1%) children (p<0.05). Other risk factors, i.e., possible
Graduate/Postgraduate 6(1.4%) emotional and behavioural disorders in the child, type of
Madrassa 16(3.8%) family, father's occupation, cousin marriage, child's birth
Uneducated 189(44.5%) order, number of siblings, number of people living in the
Primary 80(18.8%) house, child's school-going status, food security, and
Secondary 39(8.2%) maternal depression, were not found to be statistically
Mothers Education Matric 5"“2'07%) significant(p=0.05). Results are shownin Table 2.
GradJZIE;soesij:jduate g((;i;)) Table 2: Uni—_\/ariablg Binary Logistic Regression Analysis of
P Factors Associated with Developmental Delays
M.adrassa 55(12.8%) q 0dds Ratio 95% Confidence Interval _
Daily Wager 201(47.3%) Variables (OR) of OR p-Value
Private Employment 149(35.1%) Gender
Father's Occupation Personnel Business 42(9.9%) Female Ref -
Government Employment 6(1.4%) Male 1.723 1.156-2.567 0008
Jobless 23(5.4%) Type of Family
Home Maker 323(76.0%) Nuclear Ref -
House Maids 67(15.8%) Joint 0.828 0.554-1.236 0556
Mother's Occupation Private Employees 27(6.4%) Father's Education
Personnel Business 3(0.7%) Educated Ref -
Government Employee 1(0.2%) Uneducated 3.962 1.033-15.188 0.045
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Mother's Education
Uneducated Ref -
0.003
Educated 1.660 0.894-3.082
Father's Occupation
Employed Ref -
poy ° 0.948
Unemployed 1.512 0.209-10.957
Mother's Occupation
Employed Ref -
poy ° 0.044
Unemployed 1.637 1.013-2.647
Monthly Income (PKR)
More than 15000 Ref - 0.015
Up to 15000 3.065 1.240-7.574 '
Cousin Marriage
No Ref -
0.259
Yes 1.263 0.842-1.895
Number of Siblings
4 or More Ref -
0.084
Upto3 1.638 1.042-2.349
Order of Child
Other than first Ref -
- 0.096
First 1.097 0.984-1.224
School Going
Yes Ref -
0.565
No 1.161 0.621-2.207
No. of People in House
Upto10 Ref -
0.059
More Than 10 1.835 1.180-2.931
Parents' Concern
Yes Ref -
0.062
No 0.291 0.145-0.621
Tobacco Smokers in the House
Yes Ref -
0.001
No 0.478 0.304-0.752
Substance Abuse in the House
Yes Ref -
0.039
No 0.514 0.309-0.858
Food Security
Yes Ref -
0.938
No 1.020 0.617-1.686
Depression in Mother
No Ref -
0.723
Yes 1.087 0.685-1.724
Domestic Violence
Yes Ref -
0.024
No 0.645 0.324-0.833
Emotional and Behavioral Disorder
No Ref -
0.301
Yes 0.811 0.545-1.207

After adjusting for confounding factors, a significant
association was found between possible developmental
delays and the mother's education (aOR: 1.785, 95% Cl:
1.040-3.065, p=0.036), monthly income (aOR: 3.361,95% Cl:
1.197-9.434, p=0.021), and domestic violence (aOR: 2.603,
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95% Cl: 1.055-6.423, p=0.027). The risk of developmental
delays among children witnessing domestic violence is
doubled. Children whose parents' income is less than Rs.
15,000 have a threefold risk of experiencing developmental
delays. Only statistically significant values are shown in
Table 3.

Table 3: Multivariable Analysis of Risk Factors for Developmental
Delays

Adjusted Odd's

95% Confidence

Ll Ratio (OR) Interval of OR p-Value
Mother Education
Educated Ref -
0.036
Uneducated 1.785 1.040-3.065
Monthly Income
More Than 15000 Ref -
- 0.021
Joint 3.361 1.197-9.434
Domestic Violence
Educated Ref -
0.027
Uneducated 2.603 1.055-6.423

DISCUSSION

This study aimed to screen children living in slums for
possible developmental delays and identify the associated
factors. Current analysis revealed that around 37.9% of
children under six years of age had possible developmental
delays and required further assessment to confirm the
diagnosis. This aligns with the findings of a meta-analysis,
which found that between 38% and 49% of children
experience developmental delays globally [11].
Developmental delays are more common among male as
compared to female. Many national and international
studies have found a statistically significant relationship
between male genderand developmental delays. Males are
found to have higher odds of developmental delays as
compared to female (p<0.05) [12, 13]. Current study also
found that male were more likely to have developmental
delays. (OR: 1.723, 95% Cl: 1.156-2.567, p=0.008).
Socioeconomic status, measured by parental education,
occupation, and family income, strongly predicts children's
developmental outcomes [14]. The father's social status
and education level also affect the development of
children. Research studying the influence of a father's
education level on child development found a positive
association between the two factors (B=0.93, t=3.12,
p<0.01)[15]. Present study found the same results showing
that fathers of developmentally delayed children were less
educated. (OR: 3.962, 95% Cl: 1.033-15.188, p=0.045). A
mother's education is also important to a child's early
development. A study conducted to find the association of
mothers' education on a child's development after
controlling confounding factors found that children of less
educated mothers had higher odds of developmental
delays [16]. Another study showed that mothers of higher
levels of education had lower levels of developmental
delays in their children compared to the lower education

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
v This work is licensed under a Creative Commons Attribution 4.0 International License. 9]




Association of Developmental Delays with Emotional and Behavioral Disorders

Shabbir S et al.,

groups [6]. Analysis of current study is consistent with
these results. Even after adjusting for co-factors the
association remained significant(OR: 1.660, 95% Cl: 0.894-
3.082, p=0.003)(a0R: 1.785, 95% Cl: 1.040-3.065, p=0.036).
A family's socioeconomic statusand income directly affect
the child's developmental outcome. Low socioeconomic
status is associated with a delayed or different
developmental pattern [14]. Several studies support the
fact that lower household income leads to poor growth and
development in children (p<0.05) [10, 13]. Current study
found the same association, i.e. the children whose
families earned less than Rs.15000 per month had higher
odds of developmental delays. These odds remained high
even afteradjusting for other determinants(OR: 3.065, 95%
Cl: 1.240-7.574, p=0.015) (aOR: 3.361, 95% Cl: 1.197-9.434,
p=0.021). Parents in cousin marriages share a higher
percentage of genes that carry risks, leading to a
significantly higher chance of genetic disorders in their
offspring compared to children of unrelated parents.
Cousin marriage has been considered one of the biggest
risk factors for the developmental delay of children(p<0.05)
[17, 18]. However, present study does not support the
results. There was no significant association between
cousin marriage and children's developmental delay. (OR:
1.263, 95% Cl: 0.842-1.895, p=0.259). This lack of
association was also observed in a study conducted in
Pakistan among children up to 5 years of age (X2=0.14,
p=0.71) [13]. Exposure to tobacco smoke affects mental
health and neurodevelopment in children (p<0.001) [19].
Evensecondhand smoke exposureincreases the likelihood
of delayed milestone achievement across various domains
[20]. Present study also discovered a positive association
between a child's developmental delay and the presence of
tobacco smoke in the house. Children living in homes
without tobacco smoke had lower odds of developmental
delays (OR: 0.478, 95% Cl: 0.304-0.752, p=0.001). A study
conductedtofind the association of depressionin mothers
during and after pregnancy on the mental development of
their children up to five years of age found a positive
relation between depression in mothers and lower
developmental outcomes in their children (p=0.04) [21].
Another study found that depression in mothers affected
the subareas of development in their children (p=0.037)
[22]. However, Current analysis contradicts these results,
as present study showed no such relationship (p=0.723). A
meta-analysis revealed that domestic violence is a
distressing event within a family that impacts all its
members, including children. Children who are at a critical
stage of development are particularly vulnerable to
disruptions caused by stress and developmental
challenges. Domestic violence can disrupt a child's
development, leading to psychological, social, and
academic challenges [23]. Maternal trauma due to
exposure to violence may play a significant role in the
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development of disorders in children [24]. Present
analyses found higher odds of developmental delay in
children who witnessed violence in their homes. This
association remained significant even after adjusting for
the co-determinants. (aOR: 2.603, 95% Cl: 1.055-6.423,
p=0.027). Addressing trauma resulting from domestic
violence should be a shared responsibility among parents,
teachers, and healthcare professionals to implement
interventions that prevent more severe consequences
[23]. Children with neurodevelopmental delays are more
likely to have emotional and behavioural disorders
compared to neuro-typical children. A study conducted to
find the association between developmental delays and
emotional and behavioural disorders found that children
having developmental delays exhibited more emotional
and behavioural difficulties (p<0.01)[25]. However, current
study found no significant association between these two
factors. (p=0.301). Current study also found no association
between developmental delay and type of family, father's
employment status, number of siblings, child's order,
school-going status, number of people in the house,
parents'concern, and food security.(p>0.05).

CONCLUSIONS

It was concluded that the prevalence of possible
developmental delays in children living in the slumsis high.
There was no association between developmental delays
and emotionaland behavioural disordersin children.

Authors Contribution

Conceptualization: SS'

Methodology: SS', KM, NJ, GA, BF, SS’

Formalanalysis: SS', KM, NJ, GA, BF, SS*

Writing review and editing: SS', KM, NJ, GA, BF, Ss”
Allauthorshavereadandagreedtothe published version of
the manuscript

Conflicts of Interest
Alltheauthorsdeclare noconflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1] Demirci A and Kartal ME. The Prevalence of
Developmental Delay Among Children Aged 3-60
Months in Izmir, Turkey. Child: Care, Health and
Development.2016Mar;42(2):213-9.doi:10.1111/cch.1
2289.

[2] Simeonsson RJ, Lollar D, Hollowell J, Adams M.
Revision of the International Classification of
Impairments, Disabilities, and Handicaps:
Developmental Issues. Journal of Clinical
Epidemiology.2000Feb;53(2):113-24.d0i:10.1016/S

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
@ oy This work is licensed under a Creative Commons Attribution 4.0 International License. 92




Association of Developmental Delays with Emotional and Behavioral Disorders

Shabbir S et al.,

0895-4356(99)00133-X.

[3] Samuels A, Slemming W, Balton S. Early Childhood
Intervention in South Africa in Relation to the
Developmental Systems Model. Infants and Young
Children.2012 Oct; 25(4): 334-45. doi: 10.1097/1YC.0b0
13e3182673e12.

[4] Gil JD, Ewerling F, Ferreira LZ, Barros AJ. Early
Childhood Suspected Developmental Delay in 63 Low-
and Middle-Income Countries: Large Within-and
Between-Country Inequalities Documented Using
National Health Surveys. Journal of Global Health.
2020Jun; 10(1): 010427.doi: 10.7189/jogh.10.010427.

[56] Abdoola S, Swanepoel DW, Van Der Linde J, Glascoe
FP. Detecting Developmental Delays in Infants from A
Low-Income South African Community: Comparing
the BSID-Ill and PEDS tools. Early Child Development
and Care.2021Mar;191(4):545-554.d0i:10.1080/0300
4430.2019.1628027.

[6] Saleem J, Zakar R, Bukhari GM, Fatima A, Fischer F.
Developmental Delay and Its Predictors Among
Children Under Five Years of Age with Uncomplicated
Severe Acute Malnutrition: A Cross-Sectional Study in
Rural Pakistan. BioMed Central Public Health.2021
Dec;21:1-0.doi: 10.1186/s12889-021-11445-w.

[7] ZaibR,Yaqgoob M, Iftikhar N, QureshiEM, aur RehmanA.
Delayed Speech in Children of Working and Non-
Working Mothers in Lahore, Pakistan: Prevalence and
Associated Factors. Journal of Fatima Jinnah Medical
University.2022;16(3): 124-9. doi: 10.37018/GRMX37 31.

[8] Kumar R, Ali M, Pasha MS, Ansari HW, Durrani N.
Knowledge, Attitude, and Practices of Parents
Regarding the Red Flags of Developmental Milestones
in Children Aged 0-5 Years in Karachi, Pakistan: A
Cross-Sectional Study. BioMed Central Pediatrics.
2024 Feb; 24(1):120. doi: 10.1186/s12887-024-04574-9.

[9] Lipkin PH, Macias MM, Norwood KW, Brei TJ, Davidson
LF, Davis BE et al. Promoting Optimal Development:
Identifying Infants and Young Children with
Developmental Disorders Through Developmental
Surveillance and Screening.Pediatrics.2020 Jan;145
(1). doi:10.1542/peds.2019-3449.

[10] Parts of the SWYC | Tufts Medicine [Internet]. [cited
2025 Feb 11]. Available from: https://www.
tuftsmedicine.org/medical-professionals-trainees/
academic-departments/department-pediatrics
/survey-well-being-young-children/parts-swyc.

[11] Buckley N, Glasson EJ, Chen W, Epstein A, Leonard H,
Skoss R et al. Prevalence Estimates of Mental Health
Problems in Children and Adolescents with
Intellectual Disability: A Systematic Review and Meta-
Analysis.Australian and New Zealand Journal of
Psychiatry.20200ct;54(10):970-84.d0i:10.1177/0004
867420924101.

DOI: https://doi.org/10.54393/pjhs.v6i2.2738

[12] Bishwokarma A, Shrestha D, Bhujel K, Chand N,
AdhikariL, Kaphle M et al. Developmental Delay and Its
Associated Factors among Children Under Five Years
in Urban Slums of Nepal.PloS One.2022 Feb;17(2):e
0263105. doi: 10.1371/journal.pone.0263105.

[13] Farid A, Magbool S, Ullah E, Ali A, Farid Z. Risk Factorsin
Children Presenting with Developmental Delay.
Pakistan Armed Forces Medical Journal.2020 Jun;
70(3): 812.

[14] Rakesh D, Whittle S, Sheridan MA, McLaughlin KA.
Childhood Socioeconomic Status and the Pace of
Structural Neurodevelopment: Accelerated, Delayed,
Or Simply Different? Trends in Cognitive Sciences.
2023 Sep; 27(9): 833-51.doi: 10.1016/j.tics.2023.03.011.

[15] Lankinen V, Lahteenmaéki M, Kaljonen A, Korpilahti P.
Father-Child Activities and Paternal Attitudes in Early
Child Language Development: The STEPS Study. Early
Child Development and Care.2020 Oct; 190(13): 2078-
92.doi:10.1080/03004430.2018.1557160.

[16] Cuartas J. The Effect of Maternal Education On
Parenting and Early Childhood Development: An
Instrumental Variables Approach. Journal of Family
Psychology.2022Mar;36(2):280.doi:10.1037/fam0000
886.

[17] Badshah N, Mattison KA, Ahmad S, Chopra P, Johnston
HR, Ahmad S et al. Novel Missense CNTNAP2 Variant
Identified in Two Consanguineous Pakistani Families
with Developmental Delay, Epilepsy. Intellectual
Disability, and Aggressive Behavior.Frontiers in
Neurology.2022Jul;13:918022.d0i:10.3389/fneur.20
22.918022.

[18] Masri A, Hamamy H, Khreisat A. Profile of
Developmental Delay in Children Under Five Years of
Age in A Highly Consanguineous Community: A
Hospital-Based Study-Jordan.Brain and
Development.2011Nov;33(10):810-5.d0i:10.1016/j.
braindev.2010.12.002.

[19] Mahabee-Gittens EM, Yolton K, Merianos AL.
Prevalence of Mental Health and Neurodevelopmental
Conditions in US Children with Tobacco Smoke
Exposure. Journal of Pediatric Health Care. 2021 Jan;
35(1): 32-41.doi: 10.1016/j.pedhc.2020.07.0086.

[20]Wei CF, Lin CC, Tsai MS, Guo YL, Lin SJ, Liao HF et al.
Associations Between Infant Developmental Delays
and Secondhand Smoke Exposure Modified by
Maternal Pre-Pregnancy Overweight and Obesity
Status. Nicotine and Tobacco Research.2021 Sep;
23(9): 1475-83. doi: 10.1093/ntr/ntab024.

[21]Urizar Jr GG and Mufoz RF. Role of Maternal
Depression On Child Development: A Prospective
Analysis from Pregnancy to Early Childhood. Child
Psychiatry and Human Development.2022 Jun; 53(3):

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
v This work is licensed under a Creative Commons Attribution 4.0 International License. 93




Association of Developmental Delays with Emotional and Behavioral Disorders

Shabbir S et al.,

502-14.doi:10.1007/s10578-021-01138-1.

[22]Schiavo RD and Perosa GB. Child Development,
Maternal Depression and Associated Factors: A
Longitudinal Study. Paidéia(Ribeirdo Preto).2020 Jun;
30:e3012.doi: 10.1590/1982-4327e3012.

[23]Yosep |, Hikmat R, Mardhiyah A. The impact of
Domestic Violence On Cognitive and Psychological
Development of Children: A Scoping Review. Jurnal
Keperawatan Padjadjaran.2022Dec;10(3):196-203.doi
:10.24198/jkp.v10i3.2076.

[24]Toso K, De Cock P, Leavey G. Maternal Exposure to
Violence and Offspring Neurodevelopment: A
Systematic Review. Pediatric and Perinatal
Epidemiology.2020 Mar; 34(2): 190-203.doi:10.1111/pp
e.12651.

[25]Nonweiler J, Rattray F, Baulcomb J, Happé F, Absoud
M. Prevalence and Associated Factors of Emotional
and Behavioural Difficulties During COVID-19
Pandemic in Children with Neurodevelopmental
Disorders.Children.2020Sep;7(9):128.d0i:10.3390/
children7090128.

DOI: https://doi.org/10.54393/pjhs.v6i2.2738

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
&y This work is licensed under a Creative Commons Attribution 4.0 International License. 94




Lactate Dehydrogenase as a Prognostic Biomarker in Severe Sepsis

Bashir A et al.,

DOI: https://doi.org/10.54383/pjhs.v6i2.1930

PAKISTAN JOURNAL OF HEALTH SCIENCES 2

JOURNAL OF

(LAHORE)

https://thejas.com.pk/index.php/pjhs
ISSN (E): 2790-9352, (P): 2790-9344 QR‘

Volume 6, Issue 02 (February 2025)

Original Article

OPEN aACCESS

Lactate Dehydrogenase as a Prognostic Biomarker in Severe Sepsis in Intensive

Care Unit

Amir Bashir", Muhammad Rizwan Hafeez', Sibgha Bashir’, Adeel Zafar’, Naveed Nayyer' and Sara Khan*

'Department of Medicine, Shahida Islam Medical Complex, Lodhran, Pakistan

’Department of Pathology, Shahida Islam Medical Complex, Lodhran, Pakistan

Department of Medicine and Pathology, Shahida Islam Medical Complex, Lodhran, Pakistan
“CMH Institute of Medical Sciences, Bahawalpur, Pakistan

ARTICLE INFO

ABSTRACT

Keywords:
Creatinine, Intensive Care Unit, Lactate
Dehydrogenase, Mortality

How to Cite:

Bashir, A., Hafeez, M. R., Bashir, S., Zafar, A., Nayyer,
N., & Khan, S. (2025). Lactate Dehydrogenase as a
Prognostic Biomarker in Severe Sepsis in Intensive
Care Unit: Lactate Dehydrogenase as a Prognostic
Biomarker in Severe Sepsis. Pakistan Journal of
Health Sciences, 6(2), 95-100. https://doi.org/10.543
93/pjhs.v6i2.1930

*Corresponding Author:

AmirBashir

Department of Medicine, Shahida Islam Medical
Complex, Lodhran, Pakistan
dramirbashir001@gmail.com

Received date: 28" August, 2024
Acceptance date: 19" February, 2025
Published date: 28" February, 2025

Sepsis ranks as one of the principal death-causing conditions in present-day society. The
medical community identifies lactate dehydrogenase (LDH) as a potential tool to assess sepsis
severity. Objectives: To assess how LDH blood concentrations relate to severe sepsis
progression. Methods: A retrospective examination took place within the intensive care unit
(ICU) at Shahida Islam Medical Complex. Data of patients of both genders, aged between 18-75
years, and who were admitted to the intensive care unit with sepsis. Biochemical data, including
necessary laboratory investigations, infection areas, and comorbidities, were documented.
The study subjects were analyzed concerning LDH <230 U/L (n=41) and LDH >230 U/L (n=55).
Univariate Cox regression analysis for 21-day mortality was also carried out. Results: The
records of 96 patients as per inclusion and exclusion criteria were considered for this study.
There were 61(63.5%) patients who were male. The overall mean age was 54.2 +12.6 years. LDH
>230 U/L was found to have a significant association with findings that included significantly
higher CRP(p=0.0001)and LDH levels(p=0.0001)in patients with LDH >230 U/L compared to LDH
<230 U/L. A significant association high SOFA score (p=0.002), and APACHE-II score (p=0.001)
was found with LDH>230 U/L. Strong associations of the biochemical levels, which included
LDH levels (HR=1.006, p=0.010), lactate levels (HR=1.498, p=0.002), and creatinine levels
(HR=1.483, p=0.005) were seen with mortality. Conclusions: It was concluded that elevated LDH
levelswere associated withincreased disease severity and adverse clinical outcomes, including
higher mortality rates, insevere sepsis patients.

INTRODUCTION

The human body develops sepsis when it responds poorly
to infections [1]. The medical condition displays complex
inflammatory mechanisms coupled with immune-
organism dysfunction that produces declining organ
functions[2]. Sepsis remains the world's top contributor to
mortality and among the United States population sepsis
causesdeathin57male per100,000 personsalongside 45.1
female per 100,000 persons [3]. The worldwide medical
impression of the disease is concerning since medical
records indicate 50 million annual cases. Sepsis became
responsible for 11 million fatalities in 2020 thus
representing 19.7% of total global fatalities [4]. Sepsis
prevalence remains poorly documented in Pakistan though

its high rates of infectious diseases indicate a large impact
which is made worse by the scarcity of both diagnostic
tools and advanced critical care resources. Sepsis
prevalence shows differences based on three key
elements: socio-economic status as well as healthcare
system structure and underlying health conditions
incidence [5]. Research evidence indicates that bacterial
infections lead to sepsis rates between 14.7% in Pakistan
[6]. Theintensive care unit(ICU)admission prevalence rate
of sepsis patients reached 35% according to research
conducted at a Karachi tertiary care hospital [7]. The
physiological response of sepsis originates from
unregulated immunity and metabolic disruptions that
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modify blood glucose metabolism and create elevated
serum lactate. Lactate dehydrogenase (LDH) functions as
an enzyme to transform both lactate and pyruvate into one
another thereby being essential for metabolic
reprogramming. Tissue hypoxia frequently emerges during
septic shock to increase LDH enzymatic activity that leads
to enhanced lactate production and subsequent damage
throughout affected organs [8, 9]. The levels of LDH in
blood establish connections to severe sepsis and
unsatisfactory results in patients. The tools used most
commonly for sepsis risk assessment such as Sequential
Organ Failure Assessment (SOFA) score and Systemic
Inflammatory Response Syndrome (SIRS) criteria assess
clinical variables as their primary elements. These tools
may not fully account for metabolic abnormalities. Recent
evidence suggests that integrating biomarkers like LDH
into prognostic models could enhance the accuracy of
sepsis severity assessments[10, 11]. This research targets
the present understanding deficit about LDH prognostic
value for severe sepsis patients across Pakistan.
Researchers have emphasized the particular biomarker in
this study because it demonstrates both metabolic
dysfunction characteristics and shows direct relationships
to ICU patient disease severity and treatment results. This
research subject was chosen because Pakistan requires
region-relevantinformation and economical biomarkers to
improve sepsis treatment management. Sepsis patients
benefit from LDH as a reliable diagnostic marker since this
tool enables a simple assessment of patient outcomes
even when limited diagnostic options exist. This research
investigationincreases worldwide understanding of sepsis
biomarkers while at the same time, addressing essential
research gaps leading to better outcomes in low and
middle-income countries(LMICs).

This study aims to investigate the relationship between
sepsis seriousness and LDH measurements for evidence-
based routine clinical practice that would enhance
resource-limited patient risk assessment and healthcare
management.

METHODS

This retrospective study was carried out at the ICU of
Shahida Islam Medical Complex, Lodhran, Pakistan, from
October 2023 to April 2024. Approval from the ethical
committee of the institution was obtained(Letter number:
SIMC/H.R./7337/23). Non-probability, consecutive
sampling techniques were used for sample selection. Data
were extracted for 119 patients from electronic medical
records, the record of 22 patients didn't fit the inclusion
criteria. The data analyzed patients of both genders, aged
between 18 and 75 years, and who were admitted to the ICU
with sepsis. All included patients were diagnosed with
sepsis during their ICU stay with complete medical records

DOI: https://doi.org/10.54383/pjhs.v6i2.1930

available for data extraction. Patients with incomplete
medical records who died within 24 hours of ICU admission,
pregnant, immunocompromised (including but not limited
to human immunodeficiency virus (HIV)/acquired
immunodeficiency syndrome (AIDS), malignancy, receiving
immunosuppressive therapy) and patients with chronic
liver disease were excluded from the study. The SOFA score
and APACHE Il score were calculated for all patients. Acute
physiology and chronic health evaluation (APACHE) Il
scores (0-71 inclusive) determined sepsis severity risk
because they used 12 physiological variables from first ICU
admission day measurements (temperature, MAP, heart
rate, respiratory rate, Pa02 with A-agradientif Fi02>0.5or
Pa02 if Fi02 <0.5, pH, sodium, potassium, creatinine,
hematocrit, white blood cell count, Glasgow coma score
(GCS)) along with age and chronic healthcare conditions.
Daily SOFA scores (range 0-24, higher scores indicating
higher mortality risk) assessed dysfunction across six
systemsincluding respiration(Pa02/Fi02: >400=0, <400=1,
<300 with ventilation=2, <200 with ventilation=3, <100 with
ventilation=4), coagulation (platelets: >2150=0, <150=1,
<100=2, <50=3, <20=4), liver(bilirubin: <1.2=0, 1.2-1.9=1, 2.0-
5.9=2, 6.0-11.9=3, >12.0=4), cardiovascular (Mean arterial
pressure (MAP)/vasopressors: MAP >70=0, MAP <70=1,
Dopamine <5 or dobutamine=2, Dopamine >5 or
epinephrine/norepinephrine <0.1=3, Dopamine >15 or
epinephrine/norepinephrine >0.1=4), CNS (GCS: 15=0, 13-
14=1, 10-12=2, 6-9=3, <6=4), and renal (creatinine/urine:
<1.2=0,1.2-1.9=1, 2.0-3.4=2, 3.5-4.9 or <500 mL/24h=3, >5.0
or <200 mL/24h=4). The study subjects were analyzed
concerning LDH <230 U/L (n=41) and LDH >230 U/L (n=55)
[12]. Survivors and non-survivors were compared
concerning their characteristics for this study. Organ
dysfunction and the treatment regimens that were
employed in the treatment within the ICU were assessed.
All the required information was recorded on a specifically
predesigned proforma.Data analysis was done using IBM-
SPSS Statistics, version 26.0. The quantitative variables
like gender, infection area, and history of comorbidities
were expressed in the form of frequency and percentage.
For the qualitative data, such as age, SOFA score, APACHE
Il score, and biochemical assessments, means and
standard deviations were computed. Comparisons of the
groups were made using an independent t-test and a chi-
square test with p-values less than 0.05, signifying the
importance of the differences observed. To further
evaluate LDH about its predictive validity for 21-day
mortality, Coxregression wasapplied.
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RESULTS

The records of 96 patients as per inclusion and exclusion
criteria were considered for this study. There were 61
(63.5%) patients who were male. The overall mean age was
54.2 +12.6 years. There were 55 (57.3%) patients who had
LDH levels > 230 U/L. Male and female contributions for
patients with LDH levels < 230 U/L were 26 (63.4%)and 15
(36.6%), respectively. The mean age of the patients with
LDH<230U/Lwasrecordedasb4.1+13.1years, and for those
who had LDH 2230 U/L, it was 54.4 £ 11.9 years. LDH 2230
Table1: Characteristics of Patient Based on LDH Levels(n=96)

Parameters

LDH <230 U/L (n=41)

DOI: https://doi.org/10.54383/pjhs.v6i2.1930

U/L was found to have a significant association with
findings that included significantly higher CRP (p=0.0001)
and LDH levels (p=0.0001) in patients with LDH >230 U/L
compared to LDH <230 U/L. A significant association high
SOFA score (p=0.002), and APACHE-II score (p=0.001) was
found with LDH =230 U/L. Infection areas or comorbidities
were not found to have any significantassociation with LDH
levels (p>0.05). Most of the abnormal biochemical data
revealed a statistically significant association with raised

LDHlevels(p<0.05)andthe detailsare shownin Table 1.

LDH Levels

LDH 2 230 U/L (n=55)

Total (n=96)

Gender Male 26(63.4%) 35(63.6%) 0.982*
Female 15(36.6%) 20(36.4%)

Age in Years (mean + SD) 54.1+13.1 54.4+11.9 0.532¢

SOFA Score (mean = SD) 10.04 +1.52 11.25+2.07 0.002¢

APACHE Il score (mean+SD) 18.90 +5.14 23.01+5.99 0.001¢

WBC (x10°/mm’) 14.86 £ 6.28 16.6 + 6.98 0.211¢

CRP(mg/L) 42.01+18.99 56.99 + 23.01 0.001¢

D-dimer(mg/L) 1.31+£0.81 1.51+1.14 0.341¢

i i Serum albumin (g/dL) 29.99+4.60 30.01+5.01 0.984¢

B"’(f:g;‘]'f_fas'gfta Serum creatinine (mg/dL) 419+1.08 4.79+1.30 0.018¢

Pa-0,/Fi-0,(mmHg) 339.72 £74.02 304.03 +76.99 0.025¢

B-type natriuretic peptide (pg/ml) 424.09 + 432.14 410.09 + 351.98 9% 0.025¢

Serum lactate (mmol/L) 2.41+£1.29 3.19+1.79 0.020

Interleukin-1b (pg/mL) 91.81+18.01 105.01+20.97 0.002¢

Lung 17(41.5%) 20(36.5%) 0.612*

) Abdomen 13(31.7%) 19(34.5%) 0.770*

Imzarcet;on Urinary Tract 2(4.9%) 6(10.9%) 0.290*

Circulation 7(17.1%) 8(14.5%) 0.736*

Cranial Cavity 2(4.9%) 2(3.6%) 0.763*

Hypertension 7(9.8%) 9(13.9%) 0.926*

Arrhythmia 4(5.6%) 4(6.2%) 0.663*

Comorbidities Diabetes 8(11.2%) 9(13.9%) 0.689*

Cerebral Infarction 13(18.3%) 17(26.3%) 0.933*

COPD 6(8.4%) 5(7.7%) 0.399*

*Chi-Square Test, ®#Independent t-test
The analysis showed survival in 65 patients (67.7%) with 31 patients (32.3%) experiencing mortality during the study period.
ANOVA tests confirmed the APACHE Il score (p<0.001), SOFA score (p<0.001), LDH and CRP levels (p<0.001), Pa-02/Fi-02
measurements (p<0.001) as well as serum creatinine and interleukin-1 b (p<0.001) values between survivors and non-
survivors,asinTable 2.

Table 2: Characteristics of Patient Based on LDH Levels(n=96) Serum Lactate (mmol/L) | 2.04 £ 0.81 431151 <0.00T*
O — S:I'::isvse)d Notzﬁzg\]f)ived el LDH (U/L) 199.95+107.08 | 330.41+114.53 | <0.007*
Age (Years) 61.9+13.0 62.9+ 13.1 0.699* Serum Creatinine (mg/dL)| 4.02+1.24 5.29+1.03 <0.001*
SOFAScore 5782140 2591131 <0007 Interleukin—]b.(pg/mL) 93.21+18.01 | 112.95+21.00 | <0.007*
APACHE llScore | 18.97¢5.77 | 2602359 | <0.007 oo o |#19.09 41805 | 3947833951 | 0.772°
WBC (x10°/mm’) 15.42 +6.66 16.91+7.01 0.316* “Independent t-test
C-Reactive Protein(mg/L)| 51.89+24.24 | 45.78+21.94 | <0.001* . . . .
D-Dimer (mg/L) 1292109 1412107 015 Strong associations of the biochemical levels, which
Pa-0/F-0,(mmHg) | 341.21280.80 | 2901426634 | <0.001" included LDH levels (HR=1.008, p=0.010), lactate levels
Serum Albumin(g/dL) | 29.81% 4.89 30012502 | 0853 (HR=1.498, p=0.002), and creatinine levels (HR=1.483,
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p=0.005) were seen with mortality. The univariate Cox
regressionanalysis for 21-day mortality concerningage and
biochemical evaluationsisexpressedin Table 3.
Table 3: Univariate Analysis for 21-day Mortality (n=31)

Parameters Hazard Ratio Cc:::::s:fe p-value
Age 1.001 0.980-1.019 0.878
LDH 1.006 1.000-1.005 0.010
White Blood Cells 1.000 0.950-1.040 0.941
C-Reactive Protein 0.016 0.969-1.002 0.002
Interleukin-1b 1.003 0.990-1.020 0.761
Serum Lactate 1.498 1.290-1.800 0.002
Serum Albumin 1.030 0.959-1.200 0.439
Serum Creatinine 1.483 1.130-1.920 0.005
Pa-02/Fi-02 1.001 0.986-1.001 0.083
B-Type Natriuretic Peptide 0.989 0.996-1.002 0.399
D-Dimer Score 1.001 0.969-1.002 0.980

An increased incidence of ARDS (p=0.041), AKI (p=0.040),
and septic shock (p=0.013) in patients with LDH >230 U/L
compared to LDH <230 U/L was observed. A large
proportion of patients with LDH =230 U/L received
ventilation (p=0.050), CRRT (p=0.039), and vasopressors
(p=0.007) in contrast to those with LDH <230 U/L. The
prevalence of organ dysfunctions, which included acute
respiratory distress syndrome (ARDS), Acute kidney injury
(AKI), acute heart failure (AHF), acute lung injury (ALI),
coagulopathy, and septic shock, along with the treatments
offered like ventilation, Continuous renal replacement
therapy (CRRT), and vasopressors, about LDH, is
demonstratedin Table 4.

Table 4: Prevalence of Organ Dysfunction and Treatment of LDH
(n=96)

LDH <230

LDH <230

FLC T U/L(n=41)  U/L(n=85) P~value
ARDS 6(5.9%) 16(29.1%) 0.041
AKI 11(26.8%) 25(45.5%) | 0.040
Organ AHF 2(4.8%) 4(7.3%) 1.021
Dysfunction AL 2(4.8%) 3(5.5%) 1.010
Coagulopathy 8(19.5%) 7(12.7%) 0.998
Septic Shock | 13(31.7%) 30(54.5%) 0.013
Ventilation 4(9.8%) 13(23.6%) 0.050
Tre;fgent CRRT 1(29.3%) | 21(38.2%) | 0.039
Vasopressor 11(29.3%) 30(54.5%) 0.007

LDH has a hazard ratio of 1.006 and 95% Confidence
Interval=1.000-1.005, Serum Lactate (1.498, 1.297-1.800)
and Serum Creatinine (1.483, 1.166-1.902). Multivariate Cox
Regressionfor21Day Mortalityare shownin Tableb.
Table 5: Multivariate Cox Regression for 21Day Mortality

Parameters Hazard Ratio 95% Confidence Interval p-value
LDH 1.006 1.000-1.005 0.009
CRP 0.016 0.969-1.002 0.002
Serum Lactate 1.498 1.297-1.800 0.001
Serum Creatinine 1.483 1.166-1.902 0.003

DOI: https://doi.org/10.54383/pjhs.v6i2.1930

DISCUSSION

The study demonstrates that patients who have an LDH
level 2230 U/L show higher values for both APACHE Il and
SOFA scores than those with lower LDH levels. The blood
tests CRP, creatinine and lactate showed clear differences
in patients who had higher LDH levels. Medical research by
Zhang et al., showed that higher levels of LDH in septic
patients increased their chances of dying. In their study
OR=1.83, 95% ClI (1.68-1.98), p<0.001. The research data
matches our results because LDH levels showed a strong
connection to death with a p<0.001value[13, 14]. Research
indicates more mortal patients had higher lactate levels
and thismatchesfindings from Shetty etal., and Algebaly et
al., earlier study. Research shows septic patients who have
more advanced blood lactate levels face a greater risk of
dying. A blood test showing lactate levels above 4 mmol/L
proves agreater chance of dying. They found higherlactate
levels led to higher mortality rates and our data back these
results [15, 16]. A study by Algebaly confirmed that higher
levels of LDH match worse sepsis cases which validates our
present study findings[16]. The researchlinks more severe
sepsis disease with higher blood creatinine values in
patients. The study connects with research published by
Jaurila et al., which showed creatinine levels above
baseline increase the risk of poor outcomes in septic
patients[17]. The results of a study done by Flannery et al.,
also report similar findings [18]. Higher chances of death
and severe health problems are directly associated with
higher LDH measures and worsen patient results. The
results show LDH serves as a useful sepsis monitoring tool
and past research from Deng et al., Jeon et al., and
Mohammad et al., confirms these findings [19-21]. In
addition to sepsis, LDH shows important changesin severe
pneumonia and strokes [22, 23]. The diagnostic
significance of LDH in septic assessments drives its
important role in choosing the best care approaches for
these patients.

CONCLUSIONS

It was concluded that the LDH levels that increase above
average levelsappeared linked to serious sepsis symptoms
and raised the chances of dying. The current research
demonstrates that LDH measurements offer helpful
medical insights to help doctors evaluate septic patients
andtailortheirtreatmentoptions.
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Anomalous placental morphology is associated with obstetric complications. To date,
published datais not available regarding placental weights from Pakistan. The aim of the study
was to obtain a reference value for placental weights in the Pakistani population and examined
the predictors of birth weight to placental weight ratio an indicator of placental efficiency.
Objective: To assess the predictors for placental weight and birth weight ratios in singleton
pregnancies delivered at a tertiary care hospital in Pakistan. Methods: Data were collected
prospectively for the study cohort at a tertiary care hospital unit in Islamabad, Pakistan.
Placental and birth weight obtained and documented immediately post-delivery. Information
about maternal factors was obtained from medical records. A linear regression model was
employed to predict the effects of various risk factors on BW:PW. Results: Fetal weight varied
from 2 to 4.5 kgwithamean of 3.016 + 0.445 kg whereas mean placental weight was 0.667 kg(SD
=0.175). Fetal placental weight ratio (FPWR) existed in the range of 2.54 to 7.91(mean = 4.732 +
1.082). Anemia, p < 0.001 and pregnancy-induced hypertension p=0.001, can influence the
weight of the placenta. Conclusion: The average placental weight reference values obtained
represented the diverse multi-ethnic population residing in Islamabad, Pakistan. The
correlation between placental weight and the birth weight to placental weight ratio offered
valuable insights into how the placenta adapted to the various challenges posed by the various
stagesof pregnancy.

INTRODUCTION

maternal and fetal health. Placental abnormalities can

The placenta experiences dynamic morphological
transformations during the course of gestation as
influenced by a multitude of factors. These changes are
essential for the placenta to effectively adapt to the ever-
evolving conditions it encounters within the maternal-fetal
environment. The intricate nature of its function
necessitates a high degree of specialization to meet the
demands placed upon it. Ensuring the proper growth and
operation of the placenta is crucial for the successful
progression of a pregnancy characterized by optimal

cause miscarriages in early pregnancy as well as other
pregnancy-related complications in later gestation [1].
Five days following fertilization, placenta formation begins
withthe trophoblastic layer co-existing with the embryonic
layer. Syncytiotrophoblast invades the endometrium,
leading to the generation of primary villi. Rapid
enlargement of the villous tree leads to the formation of
secondary followed by tertiary villi, hence placental
formation is mostly complete by the end of first trimester
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[2]. Disruptions anywhere during this process alter the
placental morphology making the basis of several
pregnancies related complications, for instance, early-
onset preeclampsia has been shown to be associated with
disordered villous development i.e., distal villous
hypoplasia along with placental undergrowth (lower
placental weight) [3]. It can be hypothesized that
subnormal placental weight might be indicative of ongoing
pathology. chronic hypertension and preeclampsia were
also associated with low placental weight whereas
diabetes, anemia, chorioamnionitis, chorangioma,
circumvallate placenta, and marginal cord insertion are
risk factors of higher weight of placenta [4]. Since
placental weight correlates with the birth weight, birth
weight to placental weight ratio (BW:PW) can serve as a
more useful tool predicting aberrance in placental weight
[5]. A large population based study illustrated a strong
positive correlation between placental weight and birth
weight as well as a consistent increase in placental weight
until 41st week of pregnancy [6]. Placental weight and the
BW:PW are frequently reduced in cases of fetal growth
restriction (FGR)which may be a sign that the placenta has
not been able to adapt its nutrient transfer capability
according to its size [7]. Previous study demonstrated
higher risk of cardiovascular morbidity later in life in
neonates with lower BW:PW and relatively larger placentas
[8]. Several studies showed maternal body mass index
gestational age, lower socioeconomic status, maternal
anemia, gestational diabetes, and smoking to be
significantly associated with BW:PW. Pre-eclampsia, risk
of induced labour, preterm delivery, low birth weight, and
stillbirth were all significantly (p<0.001) related to lower
placental weight[9-12]. Onthe other hand, higher placental
weight significantly (p<0.001) correlated to an increased
risk of caesarean section, post-term delivery, and large for
gestational age birth. Apart from these pathological
factors discussed above, BW:PW is also influenced by the
genderof the baby. Richardson et al., observed that BW:PW
was lower in females which indicates reduced placental
efficiency, similarly lower oxygen saturation of umbilical
artery was seen, representing reduced systemic
oxygenation [13]. Fetal oxygenation is thought to play the
basic role behind altered morphogenesis of placenta.
Hence the factors that influence fetal oxygenation bring
changes in weight of placenta. For example, higher the
maternal age, lesser the vascular compliance, and greater
is the placental weight [14]. Risk of Small for Gestational
Age (SGA) fetus correlated well with the lower placental
weight and as placental weight crosses 50th centile, SGA
risk becomes negligible [15]. Gestational Diabetes Mellitus
(GDM), which produced a state of fetal hypoxia, is
associated withlargerplacentasand lower BW:PW[16].

The aim of the study was to obtain a reference value for
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placental weightsinthe Pakistanipopulationand examined
the predictors of birth weight to placental weight ratio
(BW:PW), an indicator of placental efficiency. To date,
published data is not available regarding placental weights
from Pakistan. It can be used as reference for population
specific weight of placenta to measure pregnancy
outcomeand predictlifelonghealth of fetus.

METHODS

This prospective cohort study was conducted in Maternity
Child Center Islamabad, a tertiary care maternity unit from
December 2021 to November 2022. Sample size was
calculated taking the population size of 1200 (100 patients
delivered per month in the study settings) and confidence
limit of 5% in Epi calculator and turned out to be 339 for a
confidence level of 97%. Weights of 363 freshly delivered
untrimmed placentas, as well as the fetal weight, were
determined using electronic balance in the labor room and
operatingrooms of the study settingimmediately after the
delivery and recorded in the form of a hand-written
document. All patients with singleton pregnancies
delivering either vaginally or by Cesarean section were
included. Multiple pregnancies, extremely preterm delivery
at less than 24 weeks' gestation, and pregnancies with
known fetal anomalies were excluded from the study. Fetal
anomalies can impact placental development and fetal
growth in ways that are not representative of the general
population. These cases were excluded to avoid potential
confoundingfactorsandensure the study's focus on typical
pregnancy outcomes. For diagnosis of pregnancy and labor
related complications e.g., preeclampsia, GDM, preterm
labor, polyhydramnios, oligohydramnios, obstetric
cholestasis, pre-labor rupture of membranes, intrauterine
growth restriction (IUGR), postpartum hemorrhage (PPH)
etc.,RCOG and NICE quidelines definitions of the
respective complications were used. Maternal anemia was
defined as hemoglobin concentration of less than 9g/dL in
maternal blood sampled during labor. At least 3 antenatal
visits were the prerequisites for 'appropriate antenatal
care'.Sample size calculated from the Epi calculator was
339 taking sampling population of 1200, at 97% confidence
interval and design effect of 1. Data were collected using
consecutive sampling technique. Data were stored and
analyzed in statistical package for social sciences (SPSS)
version 26.0. Descriptive statistics were used to represent
baseline characteristics of the study population.
Continuous numerical data was expressed in mean *
standard deviation form whereas categorical data as
percentage and frequencies.Multivariate regression
analysis predicted the effects of various risk factors on
weight of placenta as well as BW:PW. Pearson correlation
was used to determine individual correlation of maternal
weight and gestational age with placental weight. The
ethical approval was taken from IRB (Ref No,
FGPC.1/12/2021/Ethical Committee).
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RESULTS

Mean age of the participants was 28.09 + 4.902 (range = 18-
41 years). Most of the patients had parity of 2 or 3
(cumulative percentage of 71.1%). Gestational age at which
patients presented were between 33" to 42 weeks (mean=
38°°). Mean maternal BMI was 26.21 + 4.71kg/m’.
Frequenciesofvariousrisk factorsare giveninthetable 1.
Table1: Frequencies of Risk Factors
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correlation of gestational age and placental weight (Table
2).

Table 2: Correlation of Gender, Placental Weight, FPWR and Fetal
Weight

Gender N Placental Weight FPWR Fetal Weight
Mean £ SD Mean £ SD Mean £ SD
Male 177 0.70+0.19 4.68+1.13 3.11£0.42
Female | 167 0.65+0.15 4.75+1.01 2.97+0.43

Risk Factors Fre?;e)ncy Risk Factors  Frequency (%)
Anemia 82(22.6%) Preeclampsia 4(1.1%)
Rh-negative 19(5.2%) History of LSCS 21(5.8%)
Pre-PROM 8(2.2%) IUD 2(0.6%)
Lack of regular o o
ANC 3(0.8%) GDM 13(3.6%)
i i o Obstetric o
Oligohydramnios 2(0.6%) cholestasis 3(0.8%)
Polyhydramnios 5(1.4%) Preterm labor 21(5.8%)
PIH 15(4.1%) PROM 4(1.1%)
PPH 4(1.1%) IUD 2(0.6%)
MSL 6(1.7%) IUGR 2(0.6%)
Hydrocephalus 1(0.3%) DM type Il 1(0.3%)
Breech 5(1.7%) | Antithrombotics | (g 39,)
CPD 2(0.6%) Shoulder dystocia 1(0.3%)
Post-dated 60(16.5%) Malpresentation 1(0.3%)
Cord prolapse 2(0.6%) - -

Pre-PROM (Preterm Prelabor Rupture of Membranes); ANC
(Antenatal Care); LSCS (Lower Segment Cesarean Section); IUD
(Intrauterine Death); GDM (Gestational Diabetes Mellitus); PIH
(Pregnancy-Induced Hypertension); PROM (Prelabor Rupture of
Membranes); PPH (Postpartum Hemorrhage); MSL (Meconium-
Stained Liquor); IUGR (Intrauterine Growth Restriction); CPD
(Cephalopelvic Disproportion)

Out of 344 newborns, 177 were male and 167 were females.
Females have generally less birth weights and their

placentawerealsolighterthanmales(Figure1).
5
4.5
4
35
3
2.5
2
1.5
1
0.5

0
Fetal weight Placental FPWR  Fetal weight Placental FPWR
weight weight

Male Female

Figure 1: Comparison of Male and Female Placental Metrics

Fetal weight varied from 2 to 4.5 kg with a mean of 3.016 +
0.445 kilograms whereas mean placental weight was 0.667
kg (SD = 0.175). Fetal placental weight ratio (FPWR)
calculated from proportion of weight in kilograms of fetus
to placenta, existed in the range of 2.54 to 7.91 (mean =
4.732 +1.082). Pearson 'r' of 0.209 showed weak positive
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Increasing gestational age showed an increasing trend of
placental weight but fetal placental weight ratio (FPWR)
remained greatly unchanged with advancing gestational
age(Figure2).

125 gl
1.00 el
75 el

50 el

Placental weight

&g 38 ang 2
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Figure 2: Correlation of Gestational Age Versus Placental Weight
Fetal Placental Weight Ratio

Women with lowest BMI16.40 kg/m2 delivered a 3.3 kg baby
with fetoplacental weight ratio of 6.23g while Women with
highest BMI 42.4 kg/m2 delivered a 3.6 kg baby with
fetoplacental weight ratio of 5.29g (table 3). Maternal BMI
exhibited a positive correlation with both birth weight and
placental weight (p = 0.04 and 0.11 respectively). Placental
weight was found positively correlated with
oligohydramnios, PPH, obstetric cholestasis, and post-
dated pregnancy and it had a negative correlation with
PPROM, GDM and IUGR (p =0.13, p= 0.47, p=0.25). It
suggested that PPROM itself may not directly influence
these specific outcomes in the studied population.
However, values were statistically insignificant with a
mean placental weight of 674.90 + 173.93g. The average
ratio of birth weight to placental weight was 4.72 + 1.07 g.
There was no significant correlation between GDM and
placental weight or birth weight ratios, it could suggest
that GDM's impact on fetal growth might not be directly
reflected in these ratios. hile IUGR affects birth weight, its
impact on placental development or the ratio of placental
to fetalweightisnot straightforward(Table 3).

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 103




Predictors of Placental Weight and Birth Weight Ratios

Khalid L et al.,

Table 3: Association of Birth Weight, Placental Weight And
Maternal BMI

Variables BMI Maternal Age Fetal Weight P:;:g:‘ttal
Mean 26.214 28.07 3.043 0.674
Median 26.000 28.00 3.000 0.630
Standard Deviation| 4.717 4.858 0.430 0.173
Minimum 16.40 19 2.0 0.28
Maximum 42.40 41 4.5 1.31

Table 4 cross-tabulated these variables to show the
distribution of participants across different age and BMI
groups, as well as their FPWR, and presents data on
maternal age, Body Mass Index (BMI), and Fetoplacental
Weight Ratio (FPWR) for a total of 344 participants. The
majority of participants were in the 26-30 years'age group
(139 participants), followed by 21-25 years (97 participants).
Most participants fall in the 25.1-29 BMI group (105
participants), followed by the 18-23 BMI group (85
participants). The most participants have an FPWR of 4.1-5
(126 participants), followed by 5.1-6 (103 participants).
Multivariate regression analysis was preceded by
confirmation of homoscedasticity of data. Multivariate
analysis predicted the higher placental weight in
association with maternal anemia (standardized
coefficient=0.234, Cl=0.055-0.140, p <0.001) while lower
placental weights with pregnancy-induced hypertension
[standardized coefficient=-0.180, Cl =(-0.250)-(-0.065), p
=0.001). In multiple regression analysis using FPWR as the
dependent variable, maternal anemia presented to be the
sole highly significant predictor of placental weight
[standardized coefficient=-0.277, CI=(-0.986)-(-0.448), p
< 0.001], whereas PIH revealed no significance in
predictability of placental weight(p=0.13).

Table 4: Maternal Age, BMland FPWR Cross-Tabulation

Variables EA ) BMI Groups
(Years)  «18.1 18-23 23-25 25.1-29
<21 3| 4 | 3 3 4 | 17
21-25 1 | 25 | 19 | 3 |17 97
Ma;zr;a' 26-30 5 | 36 | 21 39 | 38 | 139
31-35 o | 7 | 7 6 |22 | 62
>35 1 6 12 29
3 1 | 5 0 10
314 0 | 24 | B3 | 22 |22 @&
f,ite?gr']atcRea”ttii' 415 7 | 32 | 19 | 36 |32 126
5.1-6 1 | 22 | 21 | 36 | 23103
>6 1| 2 1 m | 9| 24
Total 10 | 85 | 56 | 105 | 88 | 344

DISCUSSION

Placental weights in this study exhibited a strong
correlation with a limited number of risk factors, notably
maternal anemia and pregnancy-induced hypertension.
Amongthe 14 patientsincludedinthisresearch, there were
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cases of diabetes present, with 13 individuals diagnosed
with gestational diabetes (6DM) and one with diabetes
mellitus type 2. Analysis revealed that the average
placental weights of diabetic patients compared to non-
diabetic patients did not show a statistically significant
variance, registering at 0.63 and 0.67 respectively (p =
0.443) within the study environment. These findings are
compatible with the previous study reported that birth
weight, birth weight/placental weight ratio (BPW) were
higher in the diabetic group whereas placental weight and
volume did not differ significantly in the two groups
[17].These results can be projected to the study as the
majority of the diabetics who participated had good
glycemic controlindicated by them in-hospital blood sugar
monitoring. Maternal anemia, as operationalized within the
parameters of the research, was characterized by a
maternal hemoglobin level falling below 10 g/dL over the
course of a trimester during pregnancy. The prevalence of
anemiawithin the populationunder study stood at22.6%, a
finding that demonstrated a strong correlation with
increased placental sizes when subjected to multivariate
analysis. This observation aligns closely with the
conclusions drawn in the investigation conducted by
Godfrey and colleagues, thus reinforcing the consistency
and reliability of study's results [18]. Several large-scale
studies have shown a clear negative correlation between
maternal hemoglobin levels and placental size. IDA and
maternal nutrition may influence placental weight at birth
[19]. However, patients with B-thalassemia minor and
erythroblastosis had smaller placentas as well, indicating
the possibility of placental insufficiencies arising in such
cases. A large Japanese birth cohort study has also
revealed that mean placental weight and placental weight
to birth weight ratio was higher among smokers compared
to non-smoking women[6]. This, again, can be an adaptive
response of the placenta to meet the increased oxygen
demand in a hypoxic in utero environment. Chronic fetal
hypoxia caused by diminished placental blood flow results
in a transformation of placental structure. Emerging
indicators of placental performance, such as sFLIT1: PIGF
(representing antiangiogenic soluble FMS-like tyrosine
kinase-1and placental growth factor), are presently being
investigated. The examination of these markers, in
addition to reduced ACGV (abdominal circumference
growth velocity), can potentially function as prognostic
tools for fetal growth restriction. The assessment of these
parameters may aid in the early detection and
management of FGR, thereby improving clinical outcomes
for both the mother and the developing fetus [20].
Parameters investigated in placental morphometry
through the use of ultrasonography and MRI studies
consist of placental diameter, placental volume, placental
quotient (which is the volume of the placenta divided by
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gestational age), and the placental thickness/volume ratio
(PT/PV). A case-control research endeavor delving into the
correlation between placental weight and surface area
with fetal growth restriction found that a reduction of 10
unitsin placental weight and surface arearesultedina21%
increase (OR =1.21, 95% Cl, 1.08-1.44) and a 19% increase
(OR = 1.19, 95% ClI, 1.06-1.41) in the likelihood of FGR
occurrence, respectively. This study underscores the
significance of examining various morphometric
parameters of the placenta and their impact on fetal
growth and development, providing valuable insights into
the intricate relationship between placental
characteristics and adverse pregnancy outcomes such as
fetal growth restriction [21]. In this study, increasing
gestational age showed an increasing trend of placental
weight but fetal placental weight ratio (FPWR) remained
greatly unchanged with advancing gestational age
whereas Richardson et al. revealed birth/placental weight
ratio values increased with progressing gestational age
[22]. Placental histopathology in cases with higher FPWR
thananticipated in given gestational age revealed maternal
vascular stromal lesions and villitis of unknown etiology.
Another study conducted by Adeniran et al. showed that
placental weight and birth weight increases with
gestationalage while placental to birth weight ratio(PBWR)
increased till 36th week, declined from 37th to 42nd week
with arise from 43rd week[23]. This study demonstrateda
positive correlation between maternal BMI and both
placental weight and birth weight. Similar findings were
observed by Sathasivum et al., Placental weight was
positively correlated with birth weight and maternal BMI,
but not with newborn sex [24]. However, unexpectedly in
the study, mother withlowest BMli.e.16.40 kg/m2 delivered
a 3.3 kg baby with fetoplacental weight ratio of 6.23g. Two
cases of intrauterine fetal deaths were reported in the
study where mean gestational age happened to be less
thanthose with healthy pregnancies(38.913 versus 36.7; p=
0.039) but no relationship could be established between
IUFD and FPWR or placental weight. However,previous
study indicated that higher placental weight relative to
birth weight was associated with an increased risk of
neonatal death in preterm infants (aOR, 1.94; 95% Cl, 1.40-
2.70). For infants born at term, placental weight was not
associated with neonatal death. Higher placental weight
relative to birth weight was associated with an increased
risk of neonatal mortality in term infants with congenital
malformations (aOR, 1.82; 95% Cl, 1.37-2.41)[25]. An
economic history review in Barcelona concluded that even
if placentaundergoes adaptive mechanisms to make up for
the given conditions, it does less in neutralizing the effect
of pathology behind it which explains why both higher and
lower placental weights are associated with adverse early
neonatal as well as later life outcomes despite the fact that
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they underwent adaptive morphological changes [26]. A
retrospective crossectional study analysis of placental
histopathological features and autopsies obtained from
intrauterine fetal deaths revealed pathological
characteristics in histopathology of 27% of placentas and
usually existed with smaller placental sizes [27]. All
parameters under study i.e. placental weight (PW), fetal
weight (FW), and PW/FW were lower in pregnancies
complicated by FGR owing to preeclampsia(PE) compared
to FGRwithout PE or PE without FGR. Placental growth was
slower in cases of oligohydramnios. PE in this analysis
caused a significant decrease in placental weight.
Similarly, the study found pregnancy-induced
hypertension to significantly reduce placental weight and
as aresult decreases PW:BW[28]. In a prospective cohort
study conducted at atertiary care hospital, 430 untrimmed
placentas from singleton pregnancies were collected and
weighed. This study provided the values of placental
weights in centiles at the given gestational ages in the
population of Ireland. Although overall placental weight
increases with gestational age, proportionately increasing
birth weight causes BW:PW ratio to increase as well.
Centile distribution presented in this study can be used to
categorize placental weights and assess themaccordingly.
Another study conducted in Nepal shows that the ratio of
placental weight to birth weight was 1:6.6 for 158 deliveries
and calculated percentiles for birth weights in various
placental weight groups [29]. The study is limited to a
specific population from a tertiary care hospital in
Pakistan, which may not be representative of broader or
different populations. Further research is needed to
validate the findings across diverse demographic and
geographic settings. Expanding the research to include
diverse populations from different regions and healthcare
settings would enhance the generalizability of the findings.
It is imperative for future investigators to ought to center
on the examination of antenatal placental morphometry,
delving deeper into this aspect to uncover valuable
insights. Moreover, delve into the correlation between
umbilical and uterine artery Doppler assessments and the
BW/PW ratio, shedding light on potential associations. By
pursuing these avenues of investigation, a more
comprehensive understanding of the intricate dynamics at
play in placental development and function can be
achieved, leadingtoadvancementsin the field of maternal-
fetal health. It is crucial for researchers to consider these
recommendations to enhance the depth and breadth of
knowledgeinthiscritical areaof study.
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CONCLUSIONS

Current study has revealed the average weight of placenta
in Pakistani population and the result of adaptive changes
in placenta in response to maternal medical conditions in
pregnancy. The positive association between maternal
anemia and higher placental weight suggests that anemia
management during pregnancy is crucial. The negative
associationbetween pregnancy-induced hypertensionand
lower placental weights highlights the importance of
closely monitoring and managing hypertension during
pregnancy. The study's insights into the fetoplacental
weight ratio(FPWR) caninform clinical practices related to
assessing placental efficiency. Researchers were
encouraged to conduct further studies pertaining to
anatomical and functional modification in placenta in
relationto complications of pregnancy
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Intravenous anesthesia is a multifaceted condition characterized by hypnosis, forgetfulness,
suppression of the stress reaction to stimuli, and the establishment of a tranquil surgical
environment. Objective: To determine the prevalence of total intravenous anesthesia (TIVA)
among patients in a tertiary care hospital. Methods: The research was a descriptive cross-
sectional study. Total intravenous anesthesia was performed on 217 male and female patients
aged 18-60 year. The patient's history in the first two post-operative days revealed
intraoperative consciousness. Data were gathered, from 17th June, to November 30th, 2022.
Statistical analysis was performed using SPSS version 23.0. Results: The study found that the
prevalence of awareness during total intravenous anesthesia (TIVA) was 15.7%, with a higher
occurrence in patients with metabolic equivalent test scores <4 (45.4%, p < 0.001) and those
with a previous history of awareness (80.0%, p < 0.001). Gender (16.4% in males vs. 14.1% in
females, p = 0.654), age (15.2% in <45 vs. 16.0% in >45 years, p = 0.865), BMI(17.2% in <23.0 vs.
13.9% in >23.0 kg/m?, p = 0.494), diabetes (13.3% in diabetics vs. 16.6% in non-diabetics, p =
0.558), alcoholism (25.0% in alcoholics vs. 15.1% in non-alcoholics, p = 0.360), and ejection
fraction (20.0% in <40% vs. 14.7% in >40%, p = 0.403) did not show statistically significant
associations with awareness prevalence. Conclusions: Metabolic equivalent scoresand a prior
history of awareness were significant predictors of intraoperative awareness during TIVA,
highlightingtheimportance of tailored preoperative evaluations.

INTRODUCTION

A form of general anesthesia known as Total Intravenous
Anesthesia (TIVA) is one that only uses intravenous
anesthetics [1, 2]. Traditionally, volatile agent-based
anesthesia has predominated in general anesthetic
treatment. Since the discovery of propofol in the 1970s,
there has been a heightened interest in intravenous
anesthesia [3]. TIVA can be provided using numerous
techniques, including as intermittent bolus dose, manual
syringe-type infusion pumps, and Target-Controlled
Infusion (TCI) devices. Propofol, an intravenous anesthetic
produced from alkylphenol, is the most efficacious
medication for Total Intravenous Anesthesia(TIVA)[4]. Dr.
Oliver Wendell Holmes reintroduced anesthesia, a
reversible condition of insanity created for surgical and

medicinal purposes, from the old Greek word [5]. General
anesthesia uses breathed gases and intravenous
medications to induce amnesia, trance, and
immobilization. Benzodiazepines, opioids, and
neuromuscular blockers are also used for anxiolysis,
analgesia, and surgical accuracy. General anesthetics are
unigue in their capacity to produce unconsciousness, a key
aim for surgical patient comfort and safety [6, 7]. Both
volatile anesthesia and TIVA aid in preventing
intraoperative consciousness, but volatile anesthesia
provides superior control by continuously delivering
agents into the airways. To maintain the proper depth of
anesthesia, however, TIVA necessitates precise dosage
changes. While BIS monitoring is not required for every

PJHS VOL. 6 Issue. 02 Feb 2025 Copyngm ©2025. PUHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 108




Awareness in Total Intravenous Anesthesia

TariqM et al.,

patient, it is advised in high-risk situations, such as those
undergoing complicated procedures or having a history of
awareness. To lower the danger of awareness, a BIS value
of less than 60 is often recommended[3]. Propofol(1.5-4.5
mg/kg/hr) is the primary agent, often used in combination
with the opioid analgesic remifentanil (0.5-1 mcg/kg/hr),
delivered at titrated doses and specified flow rates
according on patient and procedural requirements [8].
Sevoflurane anesthesia is associated with common
postoperative problems. As many as 80% of children
undergoing surgeries with sevoflurane may have
developing delirium [9]. Intraoperative awareness
unintended consciousness under anesthesia is a serious
psychological and medical issue. Rare, occurringin 1in 750
general anesthetics, it is generally connected to
neuromuscular blockade and poor dosage. Such
occurrences emphasize the need for patient-specific
anesthetic monitoring and dosage titration[10, 11]. Manage
and Avoid Accidental Awareness (AWR), one of the rarest
consequences of general anesthesia, whether with CIIA or
TIVA. The patient self-reports this AWR after surgery due to
poor anesthetic depth [12]. Depth of Anesthesia (DOA)
monitoring or Conscious state monitoring with Cerebral
Function Monitoring or Bi-spectral Index (BIS) can be used
to monitor such incidence intraoperatively and advise
therapy. A postoperative interview or questionnaire can
measure forgetfulness, analgesia, and awareness at the
time of surgery. That might happen 24-72 hours after
surgery [13]. TIVA use may not increase despite advances.
Lack of faith initsadministration, insufficient training, and
inaccessibility of key equipment, intraoperative awareness
problems, and perceived greater cost are some factors[ 14,
15]. TIVA requires a longer duration to achieve adequate
anesthetic levels compared to volatile agent-based
anesthesia. The familiarity with volatile agent-based
anesthetic may be a contributing factor to the reluctance
of most anesthetists to utilize TIVA [16]. Intraoperative
consciousness is rare but stressful, causing patients
mental anguish and anesthesiologists professional,
personal, and financial consequences. Total Intravenous
Anesthesia (TIVA) awareness is important despite
anesthetic advances reducing its frequency. Data on TIVA
training and practices among Pakistani anesthetists were
not discovered despite a thorough search of published
literature utilizing databases including PubMed, Google
Scholar, and regional medical publications. The Hayatabad
Medical Complex, a tertiary care teaching hospital, was
chosen for this study because of its large patient volume,
sophisticated anesthetic facilities, and skilled
anesthetistswith TIVAadministration experience.

The study concentrated on the modern comprehension of
the pharmacological and molecular principles of general
anesthetics, highlighting their mechanisms of action,
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clinical classification, and implications for anesthetic
treatment at the Department of Anesthesiology,
Hayatabad medical complex-MT|Peshawar.

METHODS

This descriptive cross-sectional was conducted in the
operating theaters of Hayatabad medical complex-MTI
Peshawar from 17th June to November 30, 2022. A total of
217 participants were included, determined using the WHO
Sample Size Calculator, with a 17.5% incidence rate of
consciousness under complete intravenous anesthetic, a
95% confidence interval, and a 5% margin of error [17].
Non-probability sequential sampling was employed. The
study received ethical approval from the Hospital's Ethical
Committee (Ref no. 748/HEC/BandPSC/2022) and the REU
Department of CPSP Karachi. Written informed consent
was obtained from all participants. Routine monitoring,
including noninvasive blood pressure, electrocardiography
(lead Il), pulse oximetry, and end-tidal carbon dioxide
monitoring, was established. Anesthesia induction was
performed using propofol(1-2 mg/kg) with suxamethonium
(100 mg) for rapid sequence induction, alongside pyrolate
(0.2 mg), fentanyl (2 pg/kg) or nalbuphine (0.1-0.25 mg/kg),
and ondansetron (4 mg) for antiemetic effects. Target-
Controlled Infusion (TCI) with propofol (50-200 pg/kg/min)
was used for maintenance, supplemented with muscle
relaxants (rocuronium or cisatracurium) and incremental
doses of fentanyl. BIS monitoring was utilized in high-risk
surgical patients, including individuals with hypotension,
elevated propofol demands, excessive BMI, decreased
functional capacity, or at the patient's desire. Midazolam
(2.5-5 mg) was used to reduce intraoperative
consciousness when propofol dosages surpassed 6 pug/Kg.
Ventilation was modified to sustain end-tidal CO, levels
between 35 and 45 mmHg, while keeping airway pressures
under 30 cm H,0. The postoperative evaluation was
performed within two days to test for intraoperative
inadvertent awareness using structured interviews and
standardized questionnaires. Data were evaluated utilizing
SPSSversion 23.0. Numerical data, including age, BMI, and
operation time, were presented as means and standard
deviations. Stratification was conducted to evaluate the
correlation with intraoperative consciousness, followed by
chi-square testing, with a significant threshold of P < 0.05.
Resultsweredisplayedingraphicalandtabular form.

RESULTS

A total 217 individuals were included in the study with an
average participant age of 50 to 60 years and a standard
deviation of 7.55 years, indicated a highly uniform age
distribution. The mean weight was 75.14 + 5.87 kg, and the
average height was 172.89 + 6.49 cm, indicated that the
participants possess an average height relative to the
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general population. The computed Body Mass Index (BMI)
was 25.20 + 2.30 kg/m?, categorized the average
participant as overweight based on established BMI
categoriesasshownintablel.

Table 1: Mean of Patients According to Age, Weight, Height and
BMI of Individual

Demographics and Baseline Characteristics Mean +S.D

Age (Years) 50.60 + 7.548
Weight (Kg) 75.14 £5.874
Height(cm) 172.89 + 6.493
BMI(Kg/m2) 25.20+2.299

The study included 217 individuals, with 67.3% reporting as
male and 32.7% as female. The age distribution was about
comparable, with 48.4% of those aged 45 years or younger
and 51.6% aged over 45 years. Concerning BMI, 53.4%
exhibited a BMI <23.0 kg/m?, whilst 46.6% shown a BMI
>23.0 kg/mZ. Diabetes history was documented in 27.6% of
patients, whereas 72.4% were non-diabetic. Only 5.5% of
individuals indicated a history of alcoholism, whereas the
majority(94.5%)remained abstinent. Cardiac assessments
revealed that 18.4% of participants had an ejection fraction
<40%, while 81.6% had an ejection fraction >40%. The
metabolic equivalent test showed that 10.1% scored <4,
whereas 89.9% scored >4. Regarding intraoperative
awareness, 4.6% had a history of awareness, and 15.7%
experienced awareness during anesthesia in the study,
while 84.3% reportednosuch eventshowninthe table 2.

Table 2: Demographic and Clinical Characteristics of Study
Participants(n=217)

S. No. Variables Category Frequency (%)
Male 146(67.3%)
01 Gender
Female 71(32.7%)
<45 Years 105(48.4%)
02 Age
>45 Years 112(51.6%)
) <23.0 16(53.4%)
03 BMI(Kg/m®)
>23.0 101(46.6%)
) Yes 60(27.6%)
04 Diabetes
No 175(72.4%)
. Yes 12(5.5%)
05 Alcoholism
No 205(94.5%)
06 Ejection Fraction <40 40(18.4%)
>40 167(81.6%)
< 22(10.1%
07 [Metabolic Equivalent Test =4 (10.1%)
pA 195(89.9%)
08 History of Awareness Yes 10(4.6%)
No 207(95.4%)
Yes 34(15.7%)
09 Awareness
No 183(84.3%)

The awarenessrates for both males and females(16.4% and
14.1% reported being aware), and the p-value of 0.654
shows thatthere was no significant difference betweenthe
sexes. Awareness was reported by 15.2% of patients aged
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<45yearsand16.0% of those aged >45 years, with a p-value
of 0.865, indicating no significant age-related variations in
awareness. Concerning BMI, 17.2% of patients with a BMI
<23.0 kg/m? and 13.9% of patients with a BM| >23.0 kg/m?
expressed awareness, with a p-value of 0.494 signifying no
significant correlation between BMI and awareness. The
history of diabetes shown no significant correlation, with
13.3% of diabetic patients and 16.6% of non-diabetic
patients being aware, as indicated by a p-value of 0.558. In
cases of alcoholism, awareness was noted in 25.0% of
individuals with a history of alcoholism, in contrast to 15.1%
among those without such a history; nonetheless, the p-
value of 0.360 indicates an absence of a meaningful
correlation. Ejection fraction levels exhibited comparable
tendencies, with 20.0% of patients with an ejection
fraction <40% experiencing consciousness, in contrast to
14.7% with an ejection fraction >40%, and a p-value of
0.403 signifying no significant difference. Nonetheless, a
prior history of consciousness shown a robust correlation,
with 80.0% of patients with such a history reporting
awareness, in contrast to just 12.6% of those without,
yielding a p-value of <0.001, signifying statistical
significance. Finally, metabolic equivalent tests
demonstrated a notable correlation with consciousness,
as 45.4% of those with a MET <4 reported awareness, in
contrast to just 12.3% of those with MET >4, yielding a p-
value of <0.001as showninthetable 3.

Table 3: Stratification of Awareness across Demographic and
Clinical Variables in Patients Undergoing Total Intravenous
Anesthesia

Awareness
Total p-
Variables  Category _ Yes No Frequency
Frequency Frequency (%) Value
(%) (%)
. Male 24(16.4%) |122(83.6%)| 146 (100.0%)
Patient Gender 0.654

Female | 10(14.1%) | 61(85.9%) | 71(100.0%)

<45 16(15.2%) | 89(84.8%)|105(100.0%)
Age (Years) 0.865
>45 18(16.0%) | 94(84.0%)| 112(100.0%)

) <23.0 [20(17.2%) [ 96(82.8%)| 116(100.0%)
BMI (kg/m’) 0.494
>23.0 |14(13.9%) | 87(86.1%) | 101(100.0%)

. Yes 08(13.3%) [ 52(86.7%) | 60(100.0%)
Diabetes 0.558
No 26(16.6%) [131(83.4%)|157(100.0%)

Yes |03(25.0%)[09(75.0%)| 12(100.0%)

Alcoholism 0.360
No 31(15.1%) |174(84.9%)[205(100.0%)
Ejection <40% [08(20.0%)|32(80.0%)| 40(100.0%) 0.403
Fraction >40% | 26(14.7%) | 151(85.3%)| 177(100.0%) |
Previous History| _Yes |08(80.0%)|02(20.0%)| 10(100.0%) 0,001
of Awareness No |[26(12.6%) [181(87.4%)[207(100.0%)|
Metabolic <4 10(45.4%) | 12(54.6%) | 22(100.0%)

<0.001

Equivalent Tests| 54 24(12.3%) | 171(87.7%) | 195 (100.0%)

DISCUSSION

This study's findings offer significant insights into the
variables affecting intraoperative consciousness,
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emphasizing numerous demographic and clinical features
that may contribute toitsincidence. The frequency of Total
Intravenous Anesthesia(TIVA)in the study group was quite
low, with only 15.7% of patients experiencing
consciousness duringthe operation[18]. Anotherresearch
indicated that 1.8% of individuals had consciousness under
anesthesia with postoperative recall. Patients exhibiting
potential consciousness will also be incorporated into the
analysis, elevating the incidence of awareness under
anesthesia to 0.78% [19-21]. Notably, despite the little
prevalence of TIVA utilization, a significant majority of
participants (88.9%) expressed a desire for increased
application of TIVA, while 99.3% regarded it as a crucial
competency to acquire. Comparable results were
reiterated by Arevalo et al., in 2016 [22]. Other domains in
which TIVA was perceived as superior than volatile
anesthesia encompassed: environmental pollution
(89.5%), diminished Postoperative Nausea and Vomiting
(PONV)(86.9%), and decreased emerging delirium (75.2%).
This suggested that the theoretical understanding of the
indications and advantages of TIVA is adequate in the
department[2, 23]. All patients were anesthetized with the
Sleep-Awake-Sleep method (SAS). Dexmedetomidine was
primarily utilized for conscious sedation. The Bispectral
Index monitor (BIS) was employed to assess sedation
depth, maintaining levels between 70 and 85 during the
sedative period. All patients had effective intraoperative
neurological monitoring, stimulation, and electrode
implantation. The total duration of anesthesia exhibited
considerable variation among the participants. The
maximum duration was 600 minutes. None of the patients
experienced any intraoperative incidents associated with
anesthetic treatment [24]. According to the study, TIVA
made patients more conscious of the hospital during their
procedure (95% Cl: 1.8-3.4, p < 0.001) is compared parallel
findings by Yu H and Wu D showed that patients serviced by
ClIA had lower awareness rates than those who got TIVA
[25]. Compared to the 8.8% rate reported in the
Priyadharsini et al., in 2023 studied that the patient group's
overall rate of patient consciousness during surgery was
15.7% (95% Cl: 12.1%-19.3%) [26]. The direct expenses of
TIVA are typically regarded as superior to those of volatile
agent-based anesthesia (27). Although the department
operates under budget constraints in a poor nation, only
56.9% of participants in the research identified cost as a
barrier [28]. Likewise, several further research indicated
that cost was perceived as a minor impediment to usage
relative to other considerations[29]. The rationale for this
may be that the perceived advantages of TIVA, including
decreased PONV and enhanced patient satisfaction,
warrant its application despite the increased expenses
[30]. This confirms that the study's findings may be
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applicable to daily life. Administering an amnestic drug
before to surgery and closely monitoring stress reactions
indicative of a lighter anesthetic level is essential for
avoiding alertness. This study has some limitations. The
awareness interview was conducted only once. Owing to
logistical constraints, it was unable to follow up on patient's
post-hospital release. Research indicates that doing
numerous interviews at different time intervals enhances
the detection rate of awareness. Certain individuals can
recall consciousness soon post-surgery, but others may
notrecognizeituntilmonth's after.

CONCLUSIONS

The study's findings showed that the frequency of
intraoperative consciousness when utilizing TIVA is
determined by certain hazards related to patient profiles.
According to research, people with restricted physical
ability or prior consciousness experiences need special
attention when receiving expert anesthetic treatment.
Although TIVA does not allow for direct anesthetic depth
monitoring, individual medication dosage strategies in
conjunction with depth-of-anesthesia monitoring
techniques should lessen the likelihood that patients may
become conscious throughout the treatment. Future
studies should concentrate on this subject in order to
determine long-term impacts and the most effective TIVA
treatmentsthatimprove patient safety.
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Dental erosion and caries are common oral health problems with serious consequences. Due to
the increased intake of acidic foods and beverages, dental erosion is becoming more widely
acknowledged as a serious oral health concern. Objectives: To assess the anti-oxidant (green
tea extract, vitamin C, and vitamin E) efficaciousness in reducing dental caries and erosion. To
look for changesinthe scores forthe DMFT(Decayed, Missing, and Filled teeth)and BEWE (Basic
Erosive Wear Examination). Methods: A quasi-experimental study with groups (using green tea
extract, vitamin C, and vitamin E, respectively) were formed from the 120 participants. BEWE,
DMFT, and baseline demographics were noted. Salivary samples were examined for oxidative
stressmarkersand antioxidantlevels, and patientsreceiving certaintreatments were assessed
for changesin scores. A paired t-test was used to assess significance statistically. Results: All
therapy groups showed significant declines in BEWE. DMFT scores slightly increased in all
therapy groups as compared to the control group. The DMFT for Group A (vitamin C)increased
from4.2+1.3t04.3£1.1,GroupBfrom4.0+£1.4t04.0+1.2,and Group C from4.1£1.2t0 4.2 1.0, all
with p-values of <0.001. The treatment groups saw almost similar BEWE scores as compared to
the control group. Conclusion: It was concluded that antioxidants are helpful in the prevention
of dental cariesand erosion.

INTRODUCTION

Globally both dental caries and erosion are serious
problems that lead to significant health issues. Multiple
factors are thought to play a role in dental caries such as
loss of tooth enamel by acids that are produced upon
fermentation of carbohydrates by bacteria present in the
mouth and leading to cavities if left untreated [1].
Conversely, dental erosion refers to the gradual loss of
tooth structure brought on by the chemical breakdown of
non-bacterial acids, such as those found in food or gastric
reflux. If treatment is not received for either problem,
serious side effects such as infection, discomfort, and
tooth loss may occur[2, 3]. Dental cariesis one of the most
common chronic illnesses in the world; according to WHO
estimates, 2.3 billion adults and 530 million children will at

some point in their lives suffer from it [4]. Due to the
increased intake of acidic foods and beverages, dental
erosion is becoming more widely acknowledged as a
serious oral health concern, while being less prevalent.
Young adults and kids are the group most frequently
afflicted [5]. Caries can lead to feelings of worthlessness,
impair nutritional status, cause an enormous financial
strain because of the considerable cost of therapy, and
disrupt interpersonal social interactions [6]. Investigators
have beentryingtofigure out how oxidative stress-induced
damage causes dental problems such as dental caries and
eroding [7]. These dental issues are aggravated as a
consequence of oxidative damage, which is an imbalance
between the synthesis and eradication of reactive oxygen
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species (ROS)[8, 9]. The damage caused by free radicals
can be addressed through a class of molecules that
includes enzymatic antioxidants such as catalase and
superoxide dismutase and non-enzymatic antioxidants
such as vitamins and flavonoids [10]. Several studies have
looked into the significance of antioxidants that serve in
halting dental caries and erosion. They are important in
maintaining the health of dental tissues. Amongthe effects
are the prevention of cell membrane damage by vitamin E
and the creation of collagen by vitamin C. Gum and
periodontal ligament health are preserved partially by
theseactions[11,12]. The constituents presentingreentea
include catechin which also leads to improving dental
health by reducing cariogenic bacteria [13]. Although the
exact processes behind these advantages are currently
undetermined numerous in vitro and animal studies have
studied the use of antioxidants in the avoidance of dental
decay and erosion. High-quality clinical trials are still
required to investigate the safety and efficacy of
antioxidants[14,15].

This study aims to see the efficacy of antioxidants Vitamin
C,VitaminEand green teaextractagainst dental cariesand
erosion.

METHODS

This quasi-experimental study was conducted over 12
months from June 2023 to May 2024. Participants were
recruited from dental clinics and college campuses.
Ethical approval was obtained from the Institutional
Review Board (IRB) of the Shahida Islam Medical Complex,
Lodhran IRB no: SIMC/ET.C./10006/23. A total of 120
participants aged 18-35 years were enrolled in the study.
Inclusion criteria included having all-natural teeth intact
and good general health. The included participants were
prescribed vitamin C(ascorbic acid) mouthwash, vitamin E
(alpha-tocopherol) gel, green tea extract rinse or placebo
mouthwash randomly for at least six months. Exclusion
criteria were smoking, systemic diseases affecting dental
health, and the use of medications influencing salivary
flow. Participants were assigned into four groups
depending upon the prescribed treatment, each receiving
a different antioxidant treatment: Group A: Vitamin C
(ascorbic acid) mouthwash twice a day for 1 minute, Group
B: Vitamin E (alpha-tocopherol) gel twice a day, Group C:
Green tea extractrinse twice a day for 1minute and Control
Group: Placebo mouthwash (with alcohol). After ethical
approval and obtaining informed consent from each
participant, baseline dental examinations were conducted,
including assessments of dental caries and erosion using
standardized indices of Decayed, Missing, and Filled Teeth
(DMFT)and Basic Erosive Wear Examination(BEWE). Saliva
samples were collected to measure antioxidant levels and
oxidative stress markers. Since they were not part of the

DOI: https://doi.org/10.54393/pjhs.v6i2.2199

objectives, therefore they were not reported in the results.
Participants were instructed to use their assigned
treatment twice daily after brushing their teeth for six
months. Follow-up assessments were conducted at three
and six months, with final evaluations at the end of the
study period. i.e. six months. Patients were given a
checklist from day 1to 6 months for filling the use of their
designated treatment regimen. The checklist was
reviewed on follow-up. For calculation of DFMT scores,
each decayed, missing or filling of each tooth was given a
score of 1. BEWE score determined the level of tooth wear
andtear. The criteria for the BEWE score are as follows: No
erosive tooth wear (ETW): O scores; Initial loss of surface
texture: 1score; Distinct defect; hard tissue loss involving
<50% of the surface area: 2 scores; Hard tissue loss
involving 250% of the surface area: 3 scores. They are
summed to obtain a cumulative score which is as follows:
No ETW: 0 to 2; Low ETW: 3-8; Medium ETW: 9-13; High
ETW: > 14. Primary outcomes included changes in DMFT
and BEWE scores. Data were analyzed using SPSS version
23.0, with significance set at p<0.05 after applying paired t-
testatbaselineand 6 monthsafter treatment.

RESULTS

A total of 120 participants were divided equally into four
groups: Group A, Group B, Group C, and a control group,
each comprising 30 individuals. The mean age of
participantsin Group Awas 25.3 years+4.2,in Group Bwas
24.8 years * 3.9, in Group C was 25.1years = 4 and in the
control group was 24.7 years + 4.0. The gender distribution
was relatively balanced across all groups, with Group A
consisting of 14 male and 16 female, Group B comprising 13
male and 17female, Group Cincluding 15 male and 15 female,
and the control group having 14 male and 16 female. The
baseline demographics of the participants included in the
studyare presentedintable .

Table 1: Baseline Demographics of Participants Included in the
Study(n=120)

Groups Mean Age (Years £ SD) Gender
Male Female
Group A(n=30) 26.3+4.2 14 16
Group B(n=30) 24.8+3.9 13 17
Group C(n=30) 25.1+4.1 15 15
Control Group (n=30) 24.7+4.0 14 16

The BEWE scores at baseline were similar across the
groups, with GroupAat7.1£1.9, GroupBat7.0+1.8, Group C
at 7.2 £ 1.7, and the control group at 7.3 + 1.8. After six
months, BEWE scores stabilization were observed in the
treatment groups: Group A scores were 7.2 + 1.5, Group B
scores were 7.2 + 1.4, and Group C scores were 7.3 + 1.6, all
with insignificant p-values of 0.66, 0.08 and 0.32
respectively. In contrast, the control group showed a
significant change from 7.3 £ 1.8 to 7.7 + 1.6 with a p<0.001.
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Due to the anti-oxidant effects of the prescribed regimens
such as vitamin C promoting collagen synthesis, aiding
repair of enamel and dentin, vitamin E protecting oral
tissues from oxidative damage by preserving integrity,
coupled with green tea's anti-inflammatory properties,
possibly behind the reasons why BEWE scores were found
to be stable. The changes in BEWE and DMFT scores from
baselinetosixmonthsforeachgroupareshownintable 2.
Table 2: Changes in BEWE and DMFT Scores at Baseline vs 6
Months(n=120)

BEWE BEWE DMFT DMFT

Groups (Baseline) (6 Months) V:I:Je (Baseline) (6 Months) VapI:Je

Mean*SD Mean+SD Mean+*SD Mean+SD

Group A
(n=30)
Group B
(n=30)
Group C
(n=30)
Control

Group 7.3+1.8 7.7+1.6 |[<0.001 4.3+1.3 51+1.2 0.07
(n=30)

The DMFT scores exhibited a slight increase in the treatment
groups over the six months while in Group B remained the same.
Group A DMFT score slightly increased from 4.2 + 1.3 to 4.3 £ 1.1,
Group B score remained the same from 4.0 £ 1.4 to 4.0 + 1.0 and
Group Cincreased from 4.1+ 1.2 to 4.2 1.0, all with p<0.001. The
control group showed a greater increase as compared to
treatment groups from 4.3 + 1.3 to 5.1 + 1.2, which was not
statistically significant witha p-value of 0.07.

DISCUSSION

Theresults of thisresearch show that antioxidants such as
vitamin C, E and green tea extract substantially prevented
dental cariesandimproved dental erosionin comparisonto
aplacebo mouthwash. The study furtherdemonstrated the
potential role of these anti-oxidants in maintaining oral
health. The role of anti-oxidants in reducing oxidative
stress through neutralization of free radicals was
highlighted. The findings are in line with other research
which underscores the protective anti-oxidant effect in
dental erosions and caries [16]. Anti-oxidants have been
shown to reduce oxidative stress through inhibition of
cariogenic oral bacterial growth and enhance dental health
[17]. Research demonstrated anti-oxidants' anti-microbial
properties, especially in inhibition of cariogenic bacteria
[18]. Anotherstudy reported catechismin greenteato have
strong anti-bacterial activity, especially towards S.
mutants, which is known to be the primary pathogen
involved in the occurrence of dental caries [19]. This is by
this study where erosive scores were improved and dental
caries were prevented. Likewise, a study showed inhibition
of oral bacterial growth and reduction in plaque formation
was observed after treatment with vitamin C [20]. This
significantly reduced caries formation. similar to this study

7.1£1.9 72+15 [ 0.66 | 4.2+13 4.3+1.1 [<0.001

70+1.8 7.2+1.4 [ 0.08 | 4.0+14 4.0+1.2 |<0.001

7.2£1.7 7.3£16 | 0.32 | 4.1x1.2 4.2+1.0 [<0.001
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where BEWE scores were almost the same in treatment
groups indicating erosion repair and constant DMFT score
in the Vitamin C treatment group. For instance, studies
have shown that vitamin E, a potent lipid-soluble
antioxidant, can protect cell membranes from oxidative
damage and reduce inflammationin gingival tissues. Thisis
in line with the findings of a study that reported vitamin E
supplementation decreased oxidative stress in patients
with periodontal disease [21]. The stabilization of BEWE
scores in Group B, which used a vitamin E gel, further
confirms the efficacy of alpha-tocopherol in protecting
dental tissues from erosion. When multiple antioxidants
are combined, they exhibit synergism, which may boost
their protective value. A study by Sardari showed vitamin C
and E together revealed higher protection than if used
independently, and BEWE scores decreased substantially.
This indicates that combined use is better at providing
advantages, though our study did not specifically assess
combination strategies [22]. Based on the latest studies,
there may be considerable therapeutic advantages arising
from substantial reductions in tooth cavities and erosion.
Mouthwashes, gels, and rinses that include antioxidants
should be part of your daily oral hygiene routine. By
lowering oxidative damage and suppressing the
development of toxic cariogenic bacteria, they can provide
enhanced defence [23]. Mouthwashes containing vitamin
C can have beneficial effects for those who have illnesses
or other eating habits that reduce salivation and create dry
mouth [24]. Vitamin E gels may be useful for a few
additional health conditions including gastroesophageal
reflux disease (GERD), which exposes the teeth to acidic
environmentsreqularly[25]. Antioxidant-rich food and oral
hygiene items should be promoted to the public
considering that they can contribute to lowering the
prevalence of dental caries and erosion. The public should
get awareness about the beneficial effects of these items
and initiatives should be undertaken in various public
meetings, and talks about different products that contain
antioxidants should be included. Green tea, fruits, and
vegetables should be utilized because of their high
antioxidant content.

CONCLUSIONS

It was concluded that by the consumption of oral
medications and changesin diet, this study has shown how
antioxidants are helpful in the prevention of dental caries
and erosion. The results of this study offer a better
evaluation of the many physiological and anatomical
causes behind tooth caries. The results of the study might
be useful to medical professionals, who can employ oral
care products and antioxidants to prevent dental
problems. Additional research is required to expand on
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these findings and examine the broader implications for
dental practice and public health policy.

Authors Contribution

Conceptualization: SA

Methodology: SUH

Formalanalysis: GP

Writingreview and editing: RS, GP, SLA, AZ

Allauthorshavereadandagreedtothe published version of
the manuscript

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1] Pitts NB, Zero DT, Marsh PD, Ekstrand K, Weintraub
JA, Ramos-Gomez F et al. Nature reviews Disease
primers. 2017 May; 3(1): 1-6. doi: 10.1038/nrdp.2017.
30.

[2] Yanushevich 00, Maev IV, Krikheli NI, Andreev DN,
Lyamina SV, Sokolov FS et al. Prevalence and risk of
dental erosion in patients with gastroesophageal
reflux disease: a meta-analysis. Dentistry journal.
2022 Jul; 10(7):126.doi: 10.3390/dj10070126.

[3] Tulek A, Mulic A, Runningen M, Lillemo J, Utheim TP,
Khan Q et al. Genetic aspects of dental erosive wear
and dental caries. International journal of dentistry.
2021;2021(1): 5566733. doi: 10.1155/2021/5566733.

[4] AchmadH, ArmedinaRN, Timokhina T, Goncharov VV,
Sitanaya R, Riyanti E. Literature review: Problems of
dental and oral health primary school children. Indian
Journal of Forensic Medicine & Toxicology. 2021;
15(2). doi: 10.37506/ijfmt.v15i2.15019.

[5] Kanzow P, Wegehaupt FJ, Attin T, Wiegand A.
Etiology and pathogenesis of dental erosion.
Quintessenceinternational. 2016 Apr; 47(4).

[6] Konradsson K, Lingstrém PE, Emilson CG,
Johannsen G, Ramberg P, Johannsen A. Stabilized
stannous fluoride dentifrice in relation to dental
caries, dental erosion and dentin hypersensitivity: A
systematic review. American Journal of Dentistry.
2020 Apr; 33(2): 95-105.

[7] de Sousa Né YG, Lima WF, Mendes PF, Baia-da-Silva
DC, Bittencourt LO, Nascimento PC et al. Dental
caries and salivary oxidative stress: global scientific
research landscape. Antioxidants. 2023 Jan; 12(2):
330.doi: 10.3390/antiox12020330.

[8] Subramanian AK, Narayan V, Navaneethan R.
Oxidative Stress and Oral Diseases. Role of Oxidative

(18]

DOI: https://doi.org/10.54393/pjhs.v6i2.2199

StressinPathophysiology of Diseases. 2020:1-2.
Loveren CV. Oral and dental health: prevention of
dental caries, erosion, gingivitis and periodontitis.
2020Jun.doi: 10.1007/978-981-15-1568-2_1.

de Souza-Rodrigues RD, Pereira WW, Lima RR.
Antioxidants in QOral Cavity Disorders. In Drug
Discovery and Design Using Natural Products. Cham:
Springer Nature Switzerland. 2023 Aug: 453-463.
doi:10.1007/978-3-031-35205-8_16.

Gossweiler AG and Martinez-Mier EA. Vitamins and
oral health. The Impact of Nutrition and Diet on Oral
Health. 2020;28:59-67. doi: 10.1159/000455372.

de Qliveira AA, Xavier AL, da Silva TT, Debortolli AL,
Ferdin AC, Boteon AP et al. Acquired pellicle
engineering with the association of cystatin and
vitamin E against enamel erosion. Journal of
Dentistry. 2023 Nov; 138: 104680. doi: 10.1016/j.jdent.
2023.104680.

Li Y, Jiang X, Hao J, Zhang Y, Huang R. Tea
polyphenols: application in the control of oral
microorganism infectious diseases. Archives of Oral
Biology. 2019 Jun; 102: 74-82. doi: 10.1016/j.archoral
bi0.2019.03.027.

Hendi SS, Goodarzi MT, Moghimbeigi A, Ahmadi-
Motamayel F. Evaluation of the status of salivary
antioxidants in dental caries. Infectious Disorders-
Drug Targets (Formerly Current Drug Targets-
Infectious Disorders). 2020 Dec; 20(6): 816-21. doi:
10.2174/1871526519666191031100432.

de Sousa Né YG, Frazao DR, Bittencourt LO,
Fagundes NC, Maranon-Vasquez G, Crespo-Lopez
ME, Maia LC et al. Are dental caries associated with
oxidative stressinsalivain childrenand adolescents?
a systematic review. Metabolites. 2022 Sep; 12(9):
858.doi; 10.3390/metabo12090858.
Pytko-Polonczyk J, Stawarz-daneczek M, Kryczyk-
Poprawa A, Muszynska B. Antioxidant-rich natural
raw materials in the prevention and treatment of
selected oral cavity and periodontal diseases.
Antioxidants. 2021 Nov; 10(11): 1848. doi: 10.3390/
antiox10111848.

Lugo-FloresMA, Quintero-Cabello KP, Palafox-Rivera
P, Silva-Espinoza BA, Cruz-Valenzuela MR, Ortega-
Ramirez LA et al. Plant-derived substances with the
antibacterial, antioxidant, and flavoring potential to
formulate oral health care products. Biomedicines.
2021 Nov; 9(11): 1669. doi: 10.3390/biomedicines91116
69.

Chen X, Daliri EB, Kim N, Kim JR, Yoo D, Oh DH.
Microbial etiology and prevention of dental caries:
exploiting natural products to inhibit cariogenic
biofilms. Pathogens. 2020 Jul; 9(7): 569. doi:

PJHS VOL. 6 Issue. 02 Feb 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
[ This work is licensed under a Creative Commons Attribution 4.0 International License. ]17




Ahmed S et al.,

[23]

[25]

PJHS VOL. 6 Issue. 02 Feb 2025

Antioxidants in Preventing Dental Caries and Erosion

10.3390/pathogens9070569.

Chatterjee S, Damle SG, lyer N. Astudy ongeneticand
mutans streptococcal transmissibility of dental
caries. Journal of Oral and Maxillofacial Pathology.
2022 Oct; 26(4): 604. doi: 10.4103/jomfp.jomfp_201_
22.

Hegde MN, Kumari S, Hegde ND, Shetty SS. Relation
between salivary and serum vitamin C levels and
dental caries experience in adults-a biochemical
study. Journal of Health and Allied Sciences Nitte
University. 2013 Dec; 3(04): 030-3. doi: 10.1055/s-
0040-1703698.

Blaner WS, Shmarakov 10, Traber MG. Vitamin A and
vitamin E: will the real antioxidant please stand up?
Annual review of nutrition. 20210ct; 41(1): 105-31. doi:
10.1146/annurev-nutr-082018-124228.

Sardari F, Khalili P, Rezvaninejad R, Rezvaninejad R,
Eslami A. Dietary Vitamins and DMFT index in
Rafsanjan adults, a Cross-sectional Study on
Rafsanjan Adults Cohort Data. 2023 May. doi:
10.21203/rs.3.rs-2833239/v1.

Wortzman Mand Nelson DB. Acomprehensive topical
antioxidant inhibits oxidative stress induced by blue
light exposure and cigarette smoke in human skin
tissue. Journal of Cosmetic Dermatology. 2021 Apr;
20(4):1160-5. doi: 10.1111/jocd.13991.

Cagetti MG, Wolf TG, Tennert C, Camoni N, Lingstrom
P, Campus G. The role of vitamins in oral health. A
systematic review and meta-analysis. International
journal of environmental research and public health.
2020 Feb; 17(3): 938.doi: 10.3390/ijerph17030938.
Jiang Q, Im S, Wagner JG, Hernandez ML, Peden DB.
Gamma-tocopherol, a major form of vitamin E in
diets: Insights into antioxidant and anti-
inflammatory effects, mechanisms, and roles in
disease management. Free Radical Biology and
Medicine. 2022 Jan; 178: 347-59.

DOI: https://doi.org/10.54393/pjhs.v6i2.2199

Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 1]8




Skin Changes and Their Management After Bariatric Surgery
DOI: hhttps://doi.org/10.54393/pjhs.v6i2.2715
(LAHORE)

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

ISSN (E): 2790-9352, (P): 2790-9344 Qg‘
Volume 6, Issue 02 (February 2025) B

Ahmad Metal.,

PAKISTAN JOURNAL OF HEALTH SCIENCES

Original Article OPEN aACCEss
A

Prevalence of Skin Changes and Their Management After Bariatric Surgery:
Prospective Study at International Metabolic and Bariatric Center

Mushtaq Ahmad', Maria Alamgir', Wagar Ahmad", Mah Noor Dad Khan' and Abdul Haseeb Sahibzada'

'International Metabolic and Bariatric Center, Afridi Medical Complex, Peshawar, Pakistan

ARTICLE INFO ABSTRACT

Numerous skin disorders, including ulcerated necrobiosis lipoidica diabeticorum, hidradenitis
suppurativa, intertrigo, and psoriasis, have shown improvement post-bariatric surgery. On the
other hand, there have been reports of the occurrence of unfavourable skin disorders, most of
whicharerelated to nutritional deficiencies, such as those of iron, folicacid, vitamins, and trace
elements. Objectives: To determine the prevalence of skin changes and diseases following
bariatric surgery at our centre and their management strategies. Methods: This longitudinal
study was carried out from April 2021 to March 2023. Patients were eligible for inclusion if they
were aged 18 yearsorolder, and had undergone one of the following bariatric procedures: sleeve
gastrectomy, Roux-en-Y gastric bypass, or mini gastric bypass. Baseline clinical and
demographic information was documented, At frequent follow-up intervals postoperative data
were collected to record any new onset or changes in skin problems. Results: A total of 1656
patients who had undergone bariatric surgery were included. During the 12-month follow-up
period, 1292 (78%) of patients experienced skin changes. Excess skin was the most prevalent
type of skin alteration, affecting 1026 (62%) of patients, especially in the arms 745 (45%) and
abdomen 1159(70%). Conclusions: It was concluded that significant dermatological challenges
are faced by patients post bariatric surgery and a holistic and multidisciplinary approach should
be incorporated in managing these issues. By addressing both aesthetic and functional
concerns, healthcare providers can enhance patients'overall satisfaction and quality of life.
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INTRODUCTION

The most effective and widely used treatment for morbid
obesity is bariatric surgery, which significantly improves
several comorbid ilinesses linked to obesity [1]. The
literature on the side effects of bariatric surgery is
extensive. Among the often reported ones are nutritional
deficiencies, haemorrhage, infections, stomach leaks, ,
gastrointestinal leaks, strictures, and wound hematomas
[2]. The effects of obesity on the skin are well-known. It is
linked to changes in the composition and structure of
collagen,increasedtransepidermal waterloss, ariseinskin
infections, and inadequate wound healing. In addition, the
majority of obese patients experience hirsutism, acne, and
occasionallyandrogenetic alopeciaasaresult ofincreased
androgen production brought on by elevated insulin levels
[3]. Furthermore, there are advantages and disadvantages

to bariatric surgery for the skin. Numerous skin disorders,
including ulcerated necrobiosis lipoidica diabeticorum,
hidradenitis suppurativa, intertrigo, and psoriasis[4], have
shown improvement. On the other hand, there have been
reports of the occurrence of unfavourable skin disorders,
most of which are related to nutritional deficiencies, such
asthoseofiron, folicacid, vitamins, and trace elements[5].
Moreover, severe weight reduction also causes skin laxity
[6]. Due to the significant amount of superfluous skin, the
majority of the patients are likely to exhibit adverse
consequences after undergoing bariatric surgery and
experiencing significant weight loss [7]. Due to the extra
skin and tissue after weight loss, fungal infections,
dermatitis, pruritus, excessive sweating, and hygiene
problems are common post-bariatric surgery [8].
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Furthermore, anomaliesin the extracellular matrixand skin
of post-bariatric patientsare common compared tonormal
skin tissue, the extracellular matrix in the patients' cases s
loose. The tissue collected from striae and normal-
appearing skin showed signs of elastin deterioration,
collagen resorption, inflammation, and scarring [9].
Different skin conditions post-bariatric surgery also
include Bowel-associated dermatosis-arthritis syndrome
(BADAS), psoriasis, nutritional deficiency dermatoses and
alopecia [10]. Prevention and management of these skin
abnormalities are of paramount importance and need a
multidisciplinary approach. An important factor in post-
bariatric patients' care is nutrition. To identify any
nutritional deficits, a thorough nutritional study should be
carried out during the preoperative tests, and a suitable
intervention should be planned. Additionally, patients
undergoing significant weight reduction and body
contouring should consider the possibility of "induced
malnutrition," which can impact surgical recovery, scar
quality, and the likelihood of complications[11]. All patients
must have a clinical investigation for indications of
nutritionalinadequaciesto preventand/or manage the skin
conditions associated with bariatric surgery[12]. Although
alterations in the post-bariatric skin are acquiring
attention worldwide, there is relatively little evidence from
Pakistan regarding these changes and treatment. The
different kinds and extents of skin issues following weight
loss surgery may also vary with each region's special
genetic susceptibility to these changes along with dietary
and healthcare accessibility patterns., Most of the current
research focuses on Western populations, which leaves a
question of how well the results can be applied to patients
in Pakistan.

This study aims to assess current management practices
in a Pakistani tertiary care bariatric hospital and provide
region-specific statistics on the prevalence of skin
alterations.

METHODS

This longitudinal study was carried out at the International
Metabolic and Bariatric Centerin Peshawar, from April 2021
toMarch2023. The Institutional Review Board(IRB)granted
ethical approval (reference no 103/DME/AMC), and each
subject provided informed consent. A total of 1656 patients
who underwent bariatric surgery at the centre were
included in the study utilizing non-probability convenience
sampling calculated through open epi software. Patients
were eligible for inclusion if they were aged 18 years or
older, had undergone one of the following bariatric
procedures: sleeve gastrectomy, Roux-en-Y gastric
bypass, or mini gastric bypass, and were willing to
participate in follow-up assessments for a minimum of 12
months post-surgery. Exclusion criteria included patients
with pre-existing dermatological conditions, previous
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bariatric surgery, or any history of significant
comorbidities that could affect skin integrity. Patient
medical records, in-person physical examinations, and
patient-reported results were all used to gather data.
Baseline clinical and demographic information was
documented, including age, sex, BMI, kind of bariatric
surgery, and skin condition before surgery. Data were
collected throughout the follow-up period of one year,
postoperative data were collected to record any new onset
or changes in skin problems, such as the appearance of
striae, rashes, infections, or excess skin. At every follow-up
visit, skilled medical personnel conducted physical
examinations. The existence and severity of skin changes
which were divided into groups including excess skin,
striae distensae, intertriginous dermatitis, and surgical
scars were evaluated using standardized methods. With
the consent of the patient, photos were taken utilizing a
standard setup to guarantee consistency and record any
evident skin modifications. Patients presenting with skin
changes were offered a variety of management options
based on the severity and type of changes observed.
Treatment modalities included topical applications, oral
medications, lifestyle modifications, and, in some cases,
referral for plastic or reconstructive surgery. The choice of
treatment was determined collaboratively by the attending
bariatric surgeon, a dermatologist, and the patient. All
treatments and patient adherence were documented. The
frequency of various skin alterations following bariatric
surgery and the efficacy of the management techniques
used were the main end measures. A validated patient
satisfaction survey was used to measure the secondary
outcomes, which included patient satisfaction with the
appearance and functional results of their skin following
surgery. Data analysis was performed using statistical
software SPSS version 26. Descriptive statistics were used
to summarize the demographic and clinical characteristics
of the study population. The prevalence of skin changes
was calculated as a proportion of the total number of
patients. Comparative analyses were conducted to
evaluate differences in the occurrence of skin changes
based on variables such as age, sex, BMI, and type of
surgery. The effectiveness of different management
strategies was assessed using appropriate statistical
tests, with a p-value of <0.05 considered statistically
significant.

RESULTS

In all, 1656 patients who had undergone bariatric surgery at
the International Metabolic and Bariatric Center between
April 2021 and March 2023 were included in this study. 530
(32%)ofthe patientswere female and 1126(68 % ) were male,
with a mean age of 42 years (range: 18-65 years). The
majority of patients 775 (47%) had mini gastric bypass
followed by sleeve gastrectomy 529 (32%) and 352 (21%)
Roux-en-Y gastric bypass (RYGB). The mean preoperative
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BMI was 42 kg/m? (range: 35-38 kg/m?). At 12 months
postoperatively, the average percentage of excess weight
losswas65%(Table1).

Table 1: Demographic and Clinical Characteristics

Characteristics Values

Total Patients 1656
Mean Age (Years) 42
Gender Distribution
Female 530(32%)
Male 1126 (968%)
Bariatric Procedures
Mini Gastric Bypass 775(47%)
Sleeve Gastrectomy 529(32%)
RYGB 352(21%)
BMI
Mean Preoperative BMI 42 kg/m?
Percentage of Weight Loss 85%

During the 12-month follow-up period, 1292 (78%) of
patients experienced skin changes. Excessive skinwas the
most prevalent type of skin alteration, affecting 1026 (62%)
of patients, especially in the arms 745 (45%) and abdomen
1159 (70%). In 662 (40%) of cases, there were striae
distensae, and in 464 (28%) of cases, intertriginous
dermatitis was observed, mostly in regions where skin
folds were present. 911(55%) of patients had surgical scars,
which were a common postoperative observation.
However, at one year, the majority of scars werereportedto
be small and well-healed. Alopecia was reported in
596(36%) of the patients. A total of 47% of patients
suffering from psoriasis pre-surgery reported
improvementsintheir symptoms(Table 2).

Table 2: Prevalence and Types of Skin Changes

Types of Skin Change n(%)
Excess Skin 1026 (62%)
Striae Distensae 662 (40%)
Intertriginous Dermatitis 484 (28%)
Surgical Scars 911(55%)
Alopecia 596(36%)

794(48%) of the patients who presented with alterationsin
their skin were treated non-surgically using topical lotions
and lifestyle changes. In 662(40%) instances, topical
therapies were utilized, mostly for the management of
striae and intertriginous dermatitis. These treatments
included moisturizers and anti-inflammatory creams. 199
(12%) of patients received prescriptions for oral drugs,
primarily for the management of infections in cases of
dermatitis. A referral for plastic or reconstructive surgery
was necessary for 323 (25%) of the patients, and in 129
(10%) of those situations, operations like abdominoplasty
were carried out. 1408 (85%) of patients reported regular
topical application use and compliance with lifestyle
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modifications, indicating a high level of patient adherence
to the prescribed therapy. Most patients said they were
happy with how their treatments had worked out.
According to the Body-Q questionnaire, 1159 (72%) of
patients were happy with how their skin looked and worked
aftersurgery, whereas 497(28%)were not, mostly because
of residual extraskinorthe presence of scars(Table 3).
Table 3: Management of Skin Changesand Patient Satisfaction

Treatment Modality n(%)
Topical Applications 662 (40%)
Oral Medications 199(12%)
Plastic/Reconstructive Surgery 129(10%)
Patient Satisfaction 159(72%)
Dissatisfied 497(28%)

A comparative analysis showed that individuals with a
higher preoperative BMI had a considerably greater
prevalence of extraskin(p=0.01), whereasyounger patients
had a higher prevalence of striae distensae (p=0.03). The
severity of skin problems was successfully reduced by non-
surgical treatments, especially topical applications; after
six months of treatment, 994 (60%) of patients reported
improvement (p=0.04). A large percentage of patients 1411
(85%) expressed satisfaction with the results of surgical
procedures forextraskin(p=0.01)(Table 4).

Table4: Associationamong Different Variables

P I Statistical
Findings Subgroups rev?O/e |)1ce Significance
Az (p-value)
Higher
Prevalence of ExCess | prooperative | 1026(62%) |  p=0.01
Skin by BMI BMI
Prevalence of Striae Younger o -
Distensae by Age Patients 662 940%) p=0.03
Effectiveness of Non- | Improvement o _
Surgical Treatments | After 6 Months 994(60%) p=0.04
Satisfaction with Post-Surgery o -
Surgical Interventions | Satisfaction 1411(85%) p=0.01

DISCUSSION

This study investigated the prevalence and types of skin
changes in patients following bariatric surgery at the
International Metabolic and Bariatric Center, along with
various management strategies and their effectiveness.
Literature has reported that skin changes after bariatric
surgery are mainly due to rapid weight loss, which can
exceed the skin's ability to retract, resulting in loose or
sagging skin, especially on the abdomen, arms, and thighs.
Nutritional deficiencies in protein, vitamin C, and zinc,
common post-surgery, further weaken skin structure and
delay healing, contributing to stretch marks and
dermatitis. These factors highlight the need for ongoing
skinand nutrition management to support patientrecovery
and satisfaction [13]. Our findings reveal that 78% of
patients experienced skin-related issues within 12 months
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post-surgery, with excess skin (62%), striae distensae
(40%), and intertriginous dermatitis (28%), alopecia 298
(18%) being the most common. Additionally, 55% reported
postoperative scars, underscoring the impact of rapid
weight loss on skin health and patient satisfaction. The
findings of our study are consistent with another study
which highlights the high prevalence of excess skin,
particularly in areas like the arms and abdomen, following
rapid weight loss. This excess skin, more common in
patients with higher preoperative BMIs(p=0.01), can create
functional issues in hygiene and cause discomfort. The
study also reported that patients achieving at least 50%
excess body weight loss (EBWL) showed improved skin
conditions, with a reduced prevalence of acanthosis
nigricans, keratosis pilaris (aOR=0.21, p=0.02), and pebble
fingers (aOR=0.09, p=0.04). However, a higher incidence of
alopecia was noted, suggesting post-surgical nutritional
challenges[6]. The findings of our study showed that striae
distensae 662 (40%) and intertriginous dermatitis 464
(28%) were also common post-surgery, with a higher
prevalence of striae in younger patients (p=0.03). These
findings are from a study which reported the increased
prevalence of acquired perforating dermatosis [14].
Another study supported our findings and showed an even
greater prevalence of striain 30(97%) of the patients along
with acanthosis nigricans in 29 (93%) patients [15].
Alopecia was reported in 536(36%) of the patients in our
study. The literature has reported the rates of alopecia
post-bariatric surgery as between 12 to 93%. Reports of
telogen effluvium linked to iron and zinc nutritional
deficiencies typically start six months following surgery
[16]. These skin issues can impact patients' quality of life,
emphasizing the need for regular dermatological
monitoring after bariatric surgery. In comparison Razvigor
at, el. Showed that Striae distensae (stretch marks) and
intertriginous dermatitis are prevalent concerns in obese
patients, exacerbated by rapid weight fluctuations and the
unique skin physiology associated with obesity. Striae arise
due to the mechanical stretching of the dermal layer,
leading to collagen disruption and subsequent scar tissue
formation, commonly seen in areas like the abdomen,
thighs, and arms. Intertriginous dermatitis, frequently
observed in skin fold areas (e.g., underarms and groin),
results from friction, moisture accumulation, and poor
ventilation, which create an environment conducive to
bacterial or fungal growth. These skin conditions, typicalin
the post-bariatric population, significantly impact the
patient's quality of life, emphasizing the necessity for
dermatological monitoring and preventive care in weight
management programs [17]. Different pre-existing skin
conditions have shown improvements following bariatric
surgery including Hidradenitis suppurativa and Psoriasis.
The results of a retrospective analysis showed that 35
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patients with HS symptoms underwent bariatric surgery
out of which 24 patients (69%) showed improvements, 7
patients (20%) showed no change, and 4 individuals (11%)
saw their HS symptoms increase [18]. Similarly in another
retrospective survey, following bariatric surgery, 62% of
respondents reported improvements in their psoriasis,
26% reported no change, and 12% reported deterioration
[19]. However, in our study, the data of only psoriasis
patients pre-surgery was collected according to which
47% of the patients showed improvements post bariatric
surgery. We found that management strategies for skin
changes including non-surgical treatments like topical
applications and lifestyle adjustments, benefited many
patients. For severe excess skin, surgical interventions,
such as abdominoplasty, were performed in 129 (10%) of
cases, with 85% of these patients reporting satisfaction
(p=0.01). These findings suggest that non-surgical options
suit milder cases, while surgical intervention is vital for
more severe skin issues [20]. Another study which
examined the strategiesfor bariatric patients experiencing
skin-related changes showed that multidisciplinary
approaches are an essential part of management. Their
findings showed that approximately 30% of patients
benefited from dietary adjustments and targeted
supplementation, with significant improvement in vitamin
levels over six months (p=0.05). For cases with severe skin
complications, surgical interventions, such as
abdominoplasty and other reconstructive procedures,
were undertaken for20% of patientsas comparedto10% in
our study, resulting in an 80% satisfaction rate reported
postoperatively (p=0.02). These findings highlight that
while non-surgical measures can adequately support mild
cases, surgical options are often critical for managing
more extensive skin-related challenges in post-bariatric
surgery patients [21]. Another study was findings of the
high prevalence of excess skin following bariatric surgery
and its associated impacts. Findings indicated that in
comparison to the reference group (1.5 + 3.5), excessive
skin scores were significantly higher for obese adults(10.5
+8.5)and even higher for adults and adolescents(12.3 + 8.1
versus 14.4 + 7.7) following obesity surgery [22]. Another
study reported that redundant skin following significant
weight lossisacommon occurrence affectingup to 96% of
patientswho undergo bariatric surgery[23].

CONCLUSIONS

It was concluded that significant dermatological
challenges are faced by patients post bariatric surgery and
a holistic and multidisciplinary approach should be
incorporatedin managing theseissues. By addressing both
aesthetic and functional concerns, healthcare providers
can enhance patients' overall satisfaction and quality of
life. Further research is encouraged to explore long-term
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outcomes and to develop optimized treatment plans that
cater to the specific dermatological needs of post-
bariatric patients.
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Maxillofacial injuries, frequently caused by accidents or violence, often result in mandibular
fractures. Treatment options include open and closed reduction, the latter utilising
maxillomandibular fixation. Although maxillomandibular fixation is a cost-effective method, it
may restrict normal dietary intake, leading to weight loss and potential malnutrition that can
negatively impact recovery. Objective: To assess weight changes in mandibular fracture
patients following maxillomandibular fixation. Methods: A comparative cross-sectional study
was conducted at the Pakistan Institute of Medical Sciences from November 2023 to April 2024,
enrolling 75 adult patients (ages 18-50) undergoing maxillomandibular fixation for mandibular
fractures. Weight measurements were recorded preoperatively and at one and four weeks
postoperatively. Statistical analysis was performed using SPSS Version 27.0. Results: The
mean age of participants was 26.4 years, with 92% being male. The average preoperative weight
was 63.08 kg, decreasing significantly to 58.57 kg after one week and 57.57 kg after four weeks
(p<0.001). This weight loss was attributed to dietary restrictions and discomfort from jaw
immobilisation. Conclusions: It was concluded that this study reveals significant weight loss
post-maxillomandibular fixation, indicating a need for targeted nutritional support during
recovery. These findings emphasize the importance of developing effective intraoperative and
postoperative care protocols to meet nutritional needs, potentially enhancing recovery
outcomes and quality of life for patients. Future research should explore the long-term effects
of weightchangesandinterventions to mitigate weightlossduringrecovery.

INTRODUCTION

Maxillofacial injuries are commonly caused by car
accidents, falls, physical assaults, and sports activities[1].
Mandible fractures are prevalent in maxillofacial injuries
and are typically treated in two ways. The first possibility is
openreduction, inwhichintraoral or extraoralincisions are
used, allowing visualisation, reduction, and fixation of the
fractured segments with screws, plates, and wires. The
other optionisa closed reduction using maxillomandibular
fixation (MMF) that immobilises the fractured segments by
securingthe upperandlower jaws adjacent to each otherto
promote healing [2]. This closed reduction technique
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limits normal food intake, particularly solid and semisolid
foods, often resulting in weight loss and malnutrition,
which in turn can affect recovery[3, 4]. Despite the risk of
malunion, non-union, malnutrition, and periodontal
inflammation, MMF is widely used. The duration of MMF
varies based on the type and location of the fracture, the
patient's age and health, and other factors, but generally
lasts 3 to 6 weeks [5]. Many studies show a direct link
between nutrition and the body's healing process,
suggesting that MMF could affect recovery. MMF has the
advantages of being inexpensive and non-technique
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sensitive. However, MMF is not without risk, and its effect
on nutrition intake emphasizes the need for appropriate
care and monitoring during treatment[6, 7]. Accordingtoa
study conducted by Kayani et al., they enrolled 30 patients
with a mean age of 36.67 + 9.743 years. Out of these
patients, 90% were male and 10% were female. The
participants had a pre-operative weight of 80.57 + 9.995
kilograms, and by the fourth week after the surgery, their
weight decreased to 76.47 + 10.244 kilograms.The study
found that patients experienced a weight loss of 6
kilograms by the end of the first week after the surgery, and
thisweightloss was maintainedat 5 kilograms by the fourth
week. The authors concluded that significant weight loss
was observed among all patientsin the first week following
operation[8].Inastudy conducted by Yazadanietal., atotal
of sixty patients were enrolled. Their initial weights ranged
from 49 to 98 kilograms, with an average weight of 69.45 +
1.6 kilograms before undergoing inter-maxillary fixation
(IMF). After 4 weeks, the mean weight showed adecrease of
approximately 2.64 kilograms, reaching around 66.81+ 1.4
kilograms (p=0.025). The study also observed the highest
weight loss of 5 kilograms in one patient. The study
suggests that while severe and acute malnutrition was not
observed among patients, IMF did lead to mild to moderate
malnutrition in some cases [9]. In the study conducted by
Lone et al., 300 patients were selected, out of which only 6
experienced mild malnutrition. 68.87 = 11.250 kilograms
was recorded as the average weight of participants
preoperatively, which decreased to 65.25+11.286 in the bth
week following surgery.The results of this study were found
to be statistically significant(p<0.001)[6].

This study aims to assess the weight changes in patients
with mandibular fractures following maxillomandibular
fixation. Through examining the rate of weight reduction,
this study provided valuable insights that could enhance
patient care and deepen our comprehension of MMF's
influence ongeneral health.

METHODS

A comparative cross-sectional study was carried out in the
Department of Oral and Maxillofacial Surgery at the
Pakistan Institute of Medical Sciences in Islamabad
between November 2023 and April 2024. Ethical Approval
was given by the ethical review board of Shaheed Zulfigar
Ali Bhutto Medical University, Islamabad (no. F. 1-
1/2015/ERB/SZABMU/1065). Using the WHO sample size
calculator and assuming a postoperative mean weight of
66.8 +11.4), a 95% confidence level, and an absolute
precision of 0.35[ 9], the sample size was determined to be
75 participants. Using a non-probability purposive
sampling technique, the study enabled researchers to
choose volunteers who fudelfilled particular requirements
pertinent to the study's goals. Participants were chosen
according to present inclusion criteria, which included
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being between the ages of 18 and 50 years, irrespective of
gender, presenting with a history of maxillofacial trauma
with isolated mandibular fracture and receiving
maxillomandibular fixation (MMF) without concurrent open
reduction and internal fixation. These patients reported a
history of maxillofacial trauma further classified based on
etiology of traumasuch asa history of falls fromaminimum
height of 6 to 7 feet, Road Traffic accidents, Physical
Assault and sports injuries. Patients with poly-trauma,
diabetes, cardiovascular or renal diseases, chronic
obstructive pulmonary disease (COPD), altered
consciousness from head injuries, pregnant women, and
those with bi-maxillary or complex facial fractures were
among the exclusion criteria created to guarantee the
study's safety and applicability. Informed written consent
was obtained fromall participants. Demographic datawere
meticulously recorded, including participants' names,
ages, genders, causes of trauma, and the duration of MMF
before treatment. Participants were categorizedinto three
distinct age groups to facilitate analysis of age-related
effects. Group A included participants aged 18-28, Group B
included those aged 29-39, and Group C included
participants aged 40-50. Eligible patients underwent a
standardized four-week maxilla-mandibular fixation using
stainless steel wires. To address dietary constraints
brought on by the surgical process, participants were given
a liquid diet supplemented with nutritional supplements
during this time. Weight measurements were meticulously
taken at three-time points: immediately before surgery,
one week postoperatively, and at the end of the four-week
fixation. Upon completion of the four weeks, the MMF was
removed from all participants. Data were systematically
entered and analyzed using SPSS Version 27.0.
Frequencies and percentages were used to represent
categorical factors, such as gender and trauma cause. The
averages and standard deviations of numerical variables,
including age and preoperative and postoperative weights,
were displayed. A paired sample t-test was used to
compare preoperative and postoperative weights, and the
data were further stratified by age, gender, and trauma
origin to enable a more in-depth examination of the
findings. Additionally, differences within particular
subgroups were examined using post-stratified paired t-
tests. A p-value of less than 0.05 was deemed statistically
significant, indicating meaningful differences in weight
changes throughout the study. This thorough
methodological approach was designed to ensure the
reliability and validity of the findings.

RESULTS

Results indicates a mean age of 26.40 £ 9.262, with a male
predominance, making up 92% of the cohort. Most
participants belonged to the younger age range, as 64%
were in Group A. The demographic characteristics of the
participantsare summarizedin Table1.
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Table1:Demographic Details of the Study Population

Variables Frequency (%)
Gender
Male 69(92.0%)
Female 6(8.0%)
Age of Participants
Group A 48(64.0%)
Group B 18(24.0%)
Group C 9(12.0%)
Etiology of Trauma
RTA 59(78.7%)
Fall 10(13.3%)
Physical Assault 5(8.7%)
Sport Injury 1(1.3%)
Total 75(100%)

The mean preoperative weight of the patients was
recorded as 63.0833 +14.88503. Notably, the mean weights
observed at subsequent intervals were 58.5707 + 14.34538)
after the first week post-surgery and 57.5687 + 14.18959
after the fourth week, showing a gradual weight decline
following the procedure. Weight measurements at various
intervalsare presentedin Table 2.

Table 2: Descriptive Statistics of Participant Demographics and
Weight Measurements

Variables Par:liz.i:afnts Minimum Maximum Mean*SD

Age of Participants 75 18 50 zg.';'gzi
Weight -Preoperative 75 38.70 110.00 ﬁi%%%%;
nggsr;f)ggfattxyj;k 75 3600 | 200 | 935707
T | w0 | e | S

The paired sample t-tests significant interaction between
genders, with male showing greater weight loss across all
time points compared to female. The results highlight a
consistent trend of postoperative weight reduction,
particularly in male participants. The weight changes of
participants (preoperatively, one week postoperatively,
and four weeks postoperatively) stratified by male and
femaleare presentedin Table 3.

Table 3: Postoperative Weight Changes After Stratification with
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Pair 2-Weight of the

Participants-Weight of the 5.31667 +

3.36477 0.012

Patient's Fourth Postoperatively

Gender
Gender of the Participant Mean + SD p-value
Pair 1-Weight of the
Participants-Weight of the "fg;'g%i 0.000
Mal Patient First Postoperatively :
ale
Pair 2-Weight of the
Participants-Weight of the 53'511155891 0.000
Patient's Fourth Postoperatively :
Pair 1- Weight of the
Female Participants of the Patient 42'226465775 0.006
First Postoperatively )

Furthermore, the study highlights the statistically
significant differences in mean weight changes, with p-
values of 0.000 for both the preoperative to the first week
and preoperative to fourth-week comparisons and 0.002
for the first week to the fourth-week comparison. This
table also explores the weight change across different age
groups, with significant p-values mostly at 0.000. Notably,
the first-week-to-fourth-week comparison was not
statistically significant in Group A (p=0.054) and Group C
(p=0.159). This analysis highlights the varied impact of age
onpostoperative weight changes, asshowninTable 4.
Table 4: Postoperative Weight Changes After Stratification by
Age Group

p-

Mean +SD VAT

Variables

Preoperative Weight-Postoperative Weight
After First Week

Preoperative Weight-Postoperative Weight
After Fourth Week

Postoperative Weight After First Week-
Postoperative Weight After Fourth Week

Age Group A

4.51267+£2.07583| O

5.51467 + 3.136 0

1.0020+£2.691 | 0.002

Preoperative Weight-Postoperative
Weight After First Week

Preoperative Weight-Postoperative
Weight After Fourth Week

Postoperative Weight After First Week-
Postoperative Weight After Fourth Week

Age Group B

Preoperative Weight-Postoperative
Weight After First Week

Preoperative Weight-Postoperative
Weight after Fourth Week

Postoperative Weight After First Wee-
Postoperative Weight After Fourth Week

Age Group C
Preoperative Weight-Postoperative
Weight After First Week
Preoperative Weight-Postoperative
Weight After Fourth Week

Postoperative Weight After First Week-
Postoperative Weight After Fourth Week

3.98437+2.106 0

4.71875 +2.964 0

0.73438 +2.575 | 0.054

5.68889 +1.819 0

7.18333 +3.264 0

1.49444 +2.997 | 0.049

4.97778 £1.316 0

6.42222 +2.387 0

1.44444 £2.787 | 0.159

Analysis shows the mean weight changes of patients after
four weeks postoperatively, stratified by the etiology of
trauma, with a total of 75 patients. The Chi-Square test
results indicate no significant differences in weight
changesamongthe differenttraumagroups, withap-value
0f0.292,asshownin Tableb.

Table 5: Fourth Week Postoperative Weight Changes After
Stratificationby Etiology of Trauma

Etiology of Trauma No of Patients Maximum p-value
RTA(59) 59 57.86 +13.69
0.292
Fall(10) 10 51.60 +11.89
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Assault 5 66.44 +22.32
Sport Injury 1 56.00+1.0
Total 75 57.5687 +14.19

DISCUSSION

The classic technique of immobilizing the jaws for the
treatment of maxillofacial fractures is called
maxillomandibular fixation (MMF). For minimally displaced
fractures, MMF is an alternate option that may be able to
avoid open surgery and its associated problems, even
though open reduction and internal fixation (ORIF) offer an
early recovery. In terms of lower treatment expenses,
shorter hospital stays, and avoiding the postoperative
complications of open surgery, it produces better results.’
Important insights into demographic traits, weight
variance, and the overall impact of MMF on recovery were
uncovered by analyzing the data gathered from 75
participants. In our study, most patients undergoing
maxillomandibular fixation (MMF)were young adults, with a
mean age of 25.4 years, consistent with the findings of
Derebasinlioglu et al., who reported that road traffic
accidents, interpersonal violence, and sports-related
injuries are common causes of maxillofacial traumain this
age group [10]. Additionally, 92% of the patients in our
study were male, confirming the male predominance
observed in the literature by Khan et al., Kanala et al., and
Bicsak et al., which highlights a higher incidence of facial
fracturesinmencompared towomen[11-13]. Thisis further
stratified with gender through a paired sample t-test,
which demonstrated a statistically significant relationship
between gender, and weight changes. Due to the higher
percentage of male patients with a small number of female
patients, these statistics cannot be applied to the general
population.It also emphasizes the importance of
implementing targeted prevention strategies for high-risk
groups, particularly young male [14]. The mean weight of
the participants decreased from preoperative
measurements (63.0833 kg) to the first week
postoperatively (58.5707 kg), and this trend continued to
the fourth week (57.5687 kg). This substantial weight loss
can be caused by several factors related to MMF: likely
restrictive diet intake, pain, and difficulty eating due to jaw
immobilization.The p-values for the comparison of
preoperative weight to the weight taken at the first and
fourth weeks postoperatively were statistically significant
at 0.000 and for the first week to the fourth week at 0.002.
This suggests that weight loss is a direct result of this
intervention rather than an incidental finding. Similar
resultswerereportedbyHomaidetal., Inabaetal., andPillai
et al., [15-17]. Moreover, it is important to study the
relationship between age and weight variation, because
younger participants may respond to the surgery
differently metabolically than the older population. Weight
loss not only affects physical health but also has potential
implicationsfor psychological well-beingandrecovery. The
fact that weight loss may result in diminished strength,
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decreased energy, and a longer recovery period highlights
the significance of controlling nutrition following surgery
[18, 19]. In our study, the analysis of weight changes
following maxillomandibular fixation (MMF) revealed non-
significant postoperative weight loss, with a mean weight
of 57.86 kg for patients with road trafficaccidentsand 51.60
kg for those who experienced falls, yielding a p-value of
0.292. This finding is consistent with recent research by
Zaidietal., whichreported anaverage weightloss of 2.57kg
after MMF with a significant p-value, emphasizing the
impact of surgical intervention on patient weight and the
necessity for nutritional management during recovery to
mitigate potential complications [20]. The results of this
study demonstrate the need to provide patients
undergoing MMF with thorough postoperative care that
includes counselling and nutritional support [21].
Healthcare professionals must put systems in place to
guarantee patients obtain enough nutrition during their
recuperation, given the possibility of weight loss. High-
calorie, easily digested foods and additional nutritional
drinks that aid in weight maintenance may fall under this
category [22, 23]. By showing a significant decrease in
mean weight following maxillomandibular stabilization in
individuals with maxillofacial fractures, this study
accomplishes its objective.The results emphasize the
need for more studies to develop efficient postoperative
care guidelines that address these patients' dietary needs,
thereby enhancing their quality of life and recovery results.
Future research should examine potential strategies to
lessentheimpact of weight loss during recovery after MMF,
aswellasthelong-termimpacts of weightalterations.

CONCLUSIONS

It was concluded that the significant weight loss that
patients with maxillofacial fractures have following
maxillomandibular fixation (MMF) is highlighted in this
study,underscoring the critical need for targeted
nutritional support after surgery.The findings highlight
how crucial it is that medical professionals put plans in
place to satisfy these patients' nutritional needs to aid in
their rehabilitation and enhance their quality of life.The
long-term impacts of weight fluctuations should be
investigated further, as should possible countermeasures.
Putting a high priority on comprehensive postoperative
carewilleventuallyimprove results for patients having MMF
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Iron deficiency anemia(IDA)during pregnancy is a widespread disease associated with adverse
effects on both the mother and fetus. Objectives: To determine the effectiveness of
intravenous ferric carboxymaltose (FCM) versus iron sucrose (IS) for improving hematological
parameters in pregnancy-related iron deficiency anemia. Methods: This Quais experimental
study was conducted over six months from January 2024 to June 2024 at Rai Medical College
Sargodha. A total number of participants was n=120 pregnant IDA women (Hb<10.5 g/dL),
gestationalage(GA)16to 34 weeks), were seenand randomly assigned to either group A orgroup
B.Ironsucrose was given as 200 mgintravenously in 200 ml of normal saline over 15-20 minutes
on alternate days, with amaximum dose of 1000 mg per week. Ferric Carboxymaltose was given
inasingle dose, diluted in normal saline over 15-20 minutes, with a maximum of 1000 mg per day
or per week. Assessment of Serum Ferritin and Hemoglobin levels at Baseline, 4th Weeks, and
8th Weeks Post-treatment, and adverse events. Results: There was a significant difference in
mean Hb values between Group Tand Group 2 in 4th week (p<0.05). Serum ferritin also improved
significantly in the FCM group. When comparing FCM with IS, FCM was safer, with fewer adverse
events. Patients in the FCM group also had higher rates of satisfaction and adherence and had
fewer missed doses. Conclusions: It was concluded that FCM has quickly restorediron levelsin
pregnant women, significantly increasing Hb and ferritin levels over the 8th week with minor
side effects.

INTRODUCTION

According to estimates fromthe World Health Organization
(WHO), almost two billion individuals, or 25% of the global
population are anemic with around half of them havingiron
deficiency anemia (IDA). Additionally, there is at least one
patient with iron deficiency who does not have anemia for
every IDA patient. Thus, iron deficiency with or without
anemia affects over two billion people worldwide, the
majority of whom live in nations with limited resources. Iron
deficiency anemia(lDA)during pregnancyisacritical public
health problem. Intravenous (IV) iron therapies, including

ferric carboxymaltose(FCM)andiron sucrose(lS), are often
used by pregnant women with IDA[1, 2]. Both mothers and
their children may experience negative health
consequences from anemia and IDA, including infections,
early membrane rupture, fetal development restriction,
fetal hypoxia, early birth, low birth weight, and fetal death.
Maternal anemiais responsible for 18% of perinatal deaths,
19% of preterm deliveries, and 12% of low birth weights in
low- and middle-income nations [3]. In general, IV iron
therapy is preferred, after some wide practice showing its
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better repletion of iron stores quicker and more efficiently
in cases of severe anemia or low response to oral therapy
[4]. Intravenousirontherapy has anotable benefit over oral
iron supplements for treating moderate-to-severe iron
deficiency anemia (IDA), most importantly when prompt
iron level correction is needed or when oral therapy has
failed because of gastrointestinal (Gl) side effects, non-
compliance, or mal-absorption issues [5, 6]. Intravenous
iron bypasses the digestive system, because of which
rendered effective and direct, increasing the rate of
hemoglobin restoration and the rate of iron storage
restoration [5]. Among the various IV iron formulations
available, iron sucrose(IS)and ferric carboxymaltose (FCM)
are the most widely studied. FCM allows to administer
substantially larger doses via a single infusion to decrease
the follow-up visits and improve patient and convenience
[7, 8]. It is also associated with a lower risk of adverse
infusion-related events[9]. In contrast, IS is administered
in smaller doses over multiple sessions, and it often takes
5-10 infusions to achieve the same total FCM dose [10].
While FCM and IS are both effective treatments for IDA, the
choice is often dependent on patient preference, clinical
circumstances and elements of the healthcare system[8,
11]. Ferric carboxymaltose and iron sucrose differ in
pharmacokinetics, effect on patient adherence and dosing
schedule, suggesting that both treatments could be
compared. As indicated earlier that IS requires multiple
small doses within several sessions, which has medical
adherence implications, FCM allows high, single-session,
rapid administration with the convenience advantages of
shortening treatment duration. Limited studies are
conducted in Pakistan regarding the alleviation of anemia
among pregnant women using FCM and IS in dose-
dependent manner.

This study aims to determine the effectiveness of
intravenous ferric carboxymaltose (FCM) versus iron
sucrose (IS) for improving hematological parameters in
pregnancy-relatedirondeficiencyanemiainhospitals.

METHODS

This Quasi experimental study was conducted over six
months from January 2024 to June 2024 at Rai Medical
College Sargodha. The study was approved by the
Institutional Review Board number (RMCS/ERC/26/23),
ensuring adherence to ethical standards. Informed
consent was obtained from all participants before their
involvement in the research. Inclusion criteria were
pregnantwomenwith(IDA)and Hb <10.5 g/dl, aged between
16 and 34 weeks of gestation were included in the study.
Exclusion criteria included hypersensitivity to IV iron,
causes of anemia other than IDA, and renal or hepatic
impairment. The sample size formula was calculated by
expected mean improvement in hB in ferric
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carboxymaltosell.6 + 0.77 g/dl and iron sucrose 10.60 +
0.87g/dl) by taking 80% power of test and 95% confidence
interval as 22 which is too small to perform god statistical
test with good efficiency so we increase sample size upto
120(60 in each group)[12]. The sample size was calculated
based on 80% power and at a significance level of 5% to
detect a significant difference in hemoglobin(Hb) between
the two groups, targeting 60 participants per group [13].
Participants were equally distributed in two groups, using
block randomization. Iron sucrose was given as 200 mg
intravenously in 200 ml of normal saline over 15-20 minutes
on alternate days, with a maximum dose of 1000 mg per
week. Ferric Carboxymaltose was given in a single dose,
diluted in normal saline over 15-20 minutes, with a
maximum of 1000 mg per day or per week. All patients were
monitored foradverse reactionsduringand for1-hour post-
infusion in the ward. Patients were discharged from the
ward after completion of the regimen, and each of them
was followed up in the 4th week and 8th week after
completion, to assess the increase in peripheral
hemoglobin, serum ferritin and smear. Data were analyzed
by SPSS version 22.0 and involved both descriptive and
comparative analyses. Paired samples t-test for
comparison of pre-treatment with post-treatment values
(4th and 8th week) within each group (FCM and IS).
Independent samples t-test for comparison between FCM
and IS groups at 8th week post-treatment. The chi-square
test was applied for the comparison of categorical data
(side effects) between groups. A p-value<0.05 was
considered statistically significant.

RESULTS

Inour study, the number of subjectsinthe study was 120(60
per group, FCM and IS). Demography including age,
gestational age, BMI, parity and gravidity was similar
between groups (p>0.05 for all). There was no significant
difference in spans or means between pregnancies. For
continuous variables presented as mean = SD including
age, gestationalage, andinter-pregnancy interval, we used
the independent t-test. For ordinal variables presented as
medians with interquartile ranges which include parity and
gravidity, the Mann-Whitney U test was applied.
Categorical variables, including pre-treatment anemia
type, iron supplementation use, and inter-pregnancy
interval categories, were analyzed using the chi-square
test. Additionally, Fisher's exact test was used when the
expected frequencies in any cell were less than five (Table
1).
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Table 3: Comparison of Peripheral Blood Smear Pre vs Post-
Treatment (4th Week and 8th Week) Between FCM and IS Groups
ShownasCountand % Age

FCM Count
(% Age)

IS Count p-
(% Age) Value

Anemia Type

Time Point

Pre-Treatment 21(35.0%) | 22(36.7%) | 0.771
Microcytic Post-Treatment | 4415 79/) | 13(21.7%) | 0.671
Hypo-chromic 5 Mt? Week)
ost-Treatment o o
(8th Week) 5(8.3%) 7(1.7%) |0.770

24(40.0%)| 23(38.3%) | 0.221
35(58.3%) | 32(63.3%) | 0.221

Pre-Treatment
Post-Treatment

Normocytic

) (4th Week)
Normochromic Post-Treatment
(8th Week) 45(75.0%) | 42(70.0%) | 0.667
Pre-Treatment 15(25.0%) | 15(25.0%) | 0.687
Normocytic Post-Treatment | 1595 09) | 15(25.0%) | 0.687
Hypo-chromic 5 (l;t?Wetek) n
ost-Treatmen o °
(8th Week) 10(16.7%) | 11(18.3%) | 0.117

Characteristics FCM Group (n=60) IS Group (n=60) p-Value
Age (Years)Mean + SD 28.5+4.8 29.3+5.1 0.45
Gestational Age
(Weeks) Mean + SD 26.2+3.6 25.8+3.4 0.62
Parity Median=2 (IQR: 1-3) |[Median=2 (IQR: 1-3)| 0.73
Gravidity Median=3 (I0R: 2-4)|Median=3(IQR: 2-4)| 0.68
Pre-treatment Anemia Type (% Age )
Microcytic o o
Hypochromic 35% 36% 0.55
Normocytic o o
Normochromic 40% 587% 0.55
Normocytic o o
Hypochromic 25% 26% 0.55
Inter-Pregnancy Interval (Years)
<1Year 20(33.3%) 25(41.7%) 0.42
1-2 Years 25(41.7%) 22(36.7%) 0.42
>2 Years 15(25.0%) 13(21.6%) 0.42
Mean +SD 1.8+£0.9 1.7+0.8 0.56

The study compared changes in blood levels between
Ferric Carboxymaltose (FCM) and Iron Sucrose (IS) from
before treatment to the 4th and 8th weeks. In the FCM
group, hemoglobin, serum ferritin, and iron levels, all
increased significantly, with hemoglobin rising from 9.2 to
11.9 g/dL and ferritin from 20 to 85ng/mL by the 8th week. In
thelSgroup, theimprovementsintheselevels were smaller
and not statistically significant. This shows that FCM works
better than IS for improving iron levels and related blood
markers(Table2).

Table 2: Comparison of Hematological Changes Pre-Treatment
(4th Week And 8th Week) Between FCM and IS Groups. p-value is
Calculated UsinganIndependent T-Test

There were no significant differences in the incidences of
Glissues, headache, dizziness, local pain, allergy, or fatigue
between both groups based on FCM versus other IS groups
by using Chi-square tests, p>0.005. P-values are calculated
using Chi-square tests(Table 4).

Table 4: Adverse EffectinFCMvs IS Groups

Adverse Effect (melz-;(rir;1 SD) (mealnst SD) Value
Gastrointestinal Issues 25% 30% 0.541
Headache 15% 12% 0.617
Dizziness 18% 20% 0.792
Injection Site Pain 10% 8% 0.752
Allergic Reactions 5% 3% 0.651
Fatigue 20% 18% 0.812

Earameters Time Point (megggsn) (mealns: SD) Value
Pre-Treatment| 9.2+1.1 9.3+1.2

Hemoglobin (g/dL) 4th Week 1.2+1.0 1M.1+1.0 [<0.001
8th Week 1.9+1.0 N.3+1.1
" Pre-Treatment| 20.0+6.5 18.0+£5.9

Ser(i”; /E?[;'“" 4thWeek | 80.0+8.3 | 70.0+7.2 |<0.001
8th Week 85.0+8.0 75.0+7.5
Pre-Treatment 30+8 28+9

Iron (pg/dL) 4th Week 90+12 8811 <0.001
8th Week 95+ 11 92+10

The percentage of microcytic hypo-chromic, normocytic
normochromic and normocytic hypo-chromic cells
throughout the various time points was not different
between the two treatments. p-value is Calculated Using
the Chi-Square Test(Table 3).
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Adverse effects of gastrointestinal issues, headache,
dizziness, local pain, allergy, or fatigue between both
groups based on FCM versus other IS group were analyzed
(Figurel).

Adverse effects

35% 30%
P 20% 20%
o o {3
20% 15% 18% 18%
15% 12% 10%
9 8%
“ 1 1 M
0%
> .
& & & < & &
& & & o & ®
é‘s R R 4}3-
Gb < Q"‘
«» »

B FCM Group (n = 60) IS Group (n = 60)

Figure 1: Bar Graph Represent the Comparison of Adverse Effects
BetweenFCMand IS Groups

DISCUSSION

I[ron supplements are commonly given for iron deficiency
anemia, particularly during pregnancy because it is
associated with low birth weight, preterm birth, and
maternal morbidity [14]. Several studies have been
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conducted which have used FSM to treat iron deficiency
and evaluated the efficacy of FCM during pregnancy. One
such study has shown that FSM was safe and effective
within 6 weeks of pregnancy, based on the Hb, RBC and
serum ferritin levels [15]. Another study has evaluated the
effectiveness and Safety of FCM in comparison to IS for
treating iron deficiency anemia during pregnancy. They
have found that FCM helped better in replenishing iron
among pregnant womenin comparisontoIS[16]. One study
reported that in FCM treated group, hemoglobin level was
9.87+0.77inironsucrose group it was 9.39+0.72(p=0.001),
3 week post treatment, Whereas hemoglobin level in the
FCM group was 11.51+ 0.76 and in iron sucrose group it was
10.78 + 0.61 (p=0.001), 6 week post treatment, which
suggested that change in hemoglobin level was higher
among patients of FCM compared to Iron sucrose group
[17]. The results of the current study revealed that in the
FCM group, overall (from baseline to 8th week) increase in
hematologicalwassignificant9.2+1.1to 11.9+ 1.0 along with
serum ferritin rising from 20 + 6.5 ng/mL to 85+ 8.0 ng/mL
andserumironlevelsfrom30+8pug/dL to 95 +11ug/dL while
the IS group showed less pronounced increases,
hemoglobin levels 9.3 + 1.2 g/dL to 11.3 + 1.1 g/dL, ferritin
levelsrisingfrom18+5.9ng/mLto75+7.5ng/mLand serum
ironlevelfrom28+9ug/dL to 92 +10 ug/dL Hence this study
advocates the high efficacy of FCM over IS (with p
value<0.001 for all the three iron deficiency markers) in
replenishing iron stores and thus treating iron deficiency.
One study has reported 2.9 + 0.2 g/dl Increase in Hb in the
treated group versus 1.4 g/dl in IS treated group during 4
weeks, with a significant p-value of 0.004. They have also
reported an increase of 63.1 ng/mL ferritin in the treated
group versus 26.1in the IS-treated group, with a significant
p-value of 0.001[18], which is more pronounced than our
study. Although, in the reported study, change has been
seenin both groups, however, FCM group has shown more
robust changes [18]. Such results are in line with others
that have demonstrated a higher effect of FCM compared
to IS on the immediate increase of Hb and ferritin.
Bharadwaj et al., suggested that FCM turns out to be better
than IS due to a higherrise of hemoglobin and ferritin levels
with lesser side effects [19]. Another study reports a
randomized controlled trial for pregnancy-related DA,
comparing a single IV infusion of 1000mg of FCM over 15
minutes, a single IV infusion of 1000mg of IPM, over 2 hours
and 325mgq daily oral ferrous sulphate until delivery. They
have found that usage of IV FCM during pregnancy was safe
and showed better efficacy than IV IPM or oral iron [20].
This indeed correlates well with our data showing the
superior effect of FCM on serum ferritin levels. In our study,
we did not see any significant difference between the two
groups regarding microcytic hypochromic, normocytic
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normochromicand normocytic hypochromic cells checked
at the 4th and 8th week after implantation. These findings
imply that both treatment modalities have a comparable
impact on peripheral blood smear, even though there
appeared to be greater improvements in iron status with
FCM. Additionally, we did not find significant adverse
effects in both groups, which indicates that FCM and IS
have not caused any harm to the treatment groups.
Moreover, the existing data coming from observational
studies[18,7]aswellasinrandomized controlled trials[10],
suggests that intravenous iron carboxymaltose
administration in pregnancy is likely to be safe and
effective. IS has been proven but requires multiple doses
while FCM is advantageous as higher doses can be given in
a single sitting which reduces hospital visits. To optimize
both maternal and fetal outcomes, comparative
effectiveness, Safety, andadherence studies are needed.

CONCLUSIONS

It was concluded that FCM was an effective treatment for
pregnant women suffering from iron-deficient anemia.
While therapeutic effects were comparable for both FCM
and IS, FCM achieved much faster serum ferritin increases,
even improving it up to the normal range, though
hematological parametersimproved withbothFCMand|S.
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Nutritional management is a critical component in the treatment of acute pancreatitis, yet its
integration into clinical practice among surgical residents remains suboptimal. Objectives: To
evaluate the knowledge, attitude, and practice of general surgery residents regarding
nutritional management in a tertiary care hospital. Methods: A descriptive, cross-sectional
study was conducted among 106 general surgery residents at the District Headquarters
Teaching Hospital, Narowal. Residents with a minimum of sixmonths of clinical experience who
provided informed consent were included. Data were collected using a structured, validated
questionnaire comprising three sections: knowledge (multiple-choice questions assessing
evidence-based nutritional practices), attitude (Likert scale responses on perceptions and
confidence in nutritional management), and practice (self-reported adherence to guidelines
and barriers faced). Descriptive statistics summarized participant characteristics, while
inferential analysis assessed correlations, with p<0.05 considered statistically significant.
Results: The mean knowledge, attitude, and practice scores were 72.3% + 12.4%, 80.7% +
10.2%, and 68.5% +15.3%, respectively. While most residents acknowledged the importance of
early enteral nutrition (84.9%), only 36.8% adhered to evidence-based guidelines in practice.
Significant barriers included resource limitations (64.2%) and inadequate training (52.8%). A
positive correlation was observed between knowledge and attitude scores (r=0.48, p<0.01).
Conclusions: It was concluded that this study highlights discrepancies between knowledge,
attitude, and practice in the nutritional management of acute pancreatitis. Despite healthcare
providers demonstrating positive attitudes, adherence to evidence-based guidelines remain
suboptimal due to resource limitations and insufficient training. Implementing targeted
education and structured training programs can enhance compliance with best practices and
improve patient outcomes.

INTRODUCTION

Common in the digestive system, acute pancreatitis (AP)
can present itself in many different ways, from a minor
ailment self-limiting to major issues fatal to the individual
[1]. AP is still a main source of disease and death even if its
occurrence varies greatly worldwide; this is particularly
true in tertiary care environments where severe cases are
transferred. AP management has evolved greatly, and
nutritional treatment has grown in significance in
improving patient conditions [2, 3]. Controlling the
inflammatory response, reducing the risk of infection, and
accelerating the healing process generally depends on
starting the proper dietary assistance early on [4]. AP
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patients' diet was traditionally largely controlled by bowel
rest and complete parenteral nutrition (TPN). New studies,
meantime, point to early enteral nutrition (EN) as a
preferable choice. Better outcomes including fewer
infections, shorter hospital stays, and lower death rates
depend on EN [5]. This generally helps to maintain the
stomach intact and stops the movement of germs.
Following the best dietary recommendations is still
challenging evenwith these advances, particularly in cases
with limited resources or when healthcare professionals
are ignorant of the most recent evidence-based
recommendations[6, 7]. In the treatment of patients with
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AP, surgical fellows—especially those nearing the end of
their training are rather crucial. The way patients are cared
for depends much on what first-line caregivers know, feel,
and do (KAP) regarding nutritional management [8]. In
tertiary care facilities, where severe AP is more common, it
is quite crucial to ensure that staff members follow
effective dietary guidelines and are well-informed. Studies
have revealed, however, that healthcare professionals vary
in practice and produce less-than-ideal results depending
on whether they follow these criteria or not [9, 10]. Not
much is known about the knowledge, attitudes, and
behaviours of surgical residents in Pakistan, even though
thereisincreasingevidence that dietary controlinfluences
AP. Most research done thus far has concentrated on
clinical results or patient-handling techniques. Few have
examined the level of knowledge and readiness of the
caregivers personally. Finding solutions and means of
improving training and exercise depends on closing this
disparity.

This study aims to ascertain the knowledge, opinions, and
practices of general surgery trainees in a tertiary care
hospital about nutritional management of acute
pancreatitis. The findings will provide us with knowledge
about present practices, highlight areas where education
is required, and enable us to develop particular strategies
toenhancetreatmentforacute pancreatitis.

METHODS

This cross-sectional study examined general surgery
residents at the District Headquarters (DHQ) Teaching
Hospital Narowal, to assess the knowledge, attitude, and
practices regarding properly managing their acute
pancreatitis. FromJanuary 16 to March 21, 2024, there were
three months of study effort. Participating in the study
were all DHQ hospital general surgery residents. These
residents were selected as the target group since they
have advanced field experience caring for patients with
acute pancreatitis and a lot of experience overall. The
sample size was calculated using the formula for single
proportions, assuming an estimated proportion (p) of 0.5,
asn=7".p.(1-p)/ d>Where: Z is the standard normal variate
corresponding to a 95% confidence level (1.96), p is the
estimated proportion of residents with adequate
knowledge of nutritional management (0.5) and d is the
margin of error, set at 10% (0.1). To account for potential
non-response, the sample size was increased by 10%,
resulting in a final sample size of 106 residents. A
convenience sampling technique was used to include all
eligible residents available during the study period. General
surgery residents both male and female aged 25 to 35 years
actively involved in patient care at DHQ Teaching Hospital,
Narowal, during the study period were included. Residents
who were on leave, unavailable for participation, or outside
the specified age range were excluded. Using a
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standardized questionnaire already tested[10], withan eye
on three primary categories, information was gathered. To
follow evidence-based standards, the knowledge
component examined how well residentsrecognized when,
what kind, and how to provide nutritional support to
individuals with acute pancreatitis. Participants in the
attitude piece were asked what they believed to be the
value of nutritional management and how confident they
were in their abilities to manage these types of situations.
Finally, the practice domain gathered data on individuals'
stated degree of adherence to clinical nutritional
management guidelines. Participants received the
guestionnaire in person, and their responses were
gathered anonymously to respect their privacy and inspire
honesty. The acquired data were examined using version
26 of the Statistical Package for the Social Sciences
(SPSS). Descriptive statistics was applied to compile the
findings. There were found frequencies and percentages
for binary variables. Means and standard deviations
emerged for continuous variables. By aggregating the
significant questionsin every area, one may determine the
knowledge, attitude, and practice scores. Those who
obtained more than 75% in an area were judged to have
"adequate" knowledge, a "positive" attitude, or "good"
behaviour. Comparisons between residents with adequate
and inadequate scores were made using the chi-square
test for categorical variables and an independent t-test for
continuous variables. Participation in the study was
voluntary, and informed consent was obtained from all
participants. The questionnaire was anonymized, and no
identifyinginformation was collected to ensure participant
confidentiality.

RESULTS

A total of 106 general surgery residents participated in the
study, achieving aresponse rate of 100%. The mean age of
the participants was 29.4 + 2.1 years. Of these, 73
participants(68.9%)were male, and 33(31.1%)were female.
The mean residency experience was 3.8 + 0.5 years.
Additionally, 21 participants (19.8%) had attended
workshops or seminars on nutritional management within
the pastyearasshowninTablel.

Table1: Demographic Characteristics of Study Participants

Characteristics Frequency (%)
Total Participants 106
Age (Years)Mean + SD 29.4+2.1
Gender

Male 73(68.9%)

Female 33(31.1%)

Residency Experience (Years)Mean + SD 3.8+0.5

Attended Nutritional Workshops 21(19.8%)

The mean knowledge score among the participants was
72.3% + 12.4%. A total of 49 residents (46.2%) were
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categorized as having adequate knowledge, scoring above
75%. Among the domains assessed, 90 participants
(84.9%) correctly identified the benefits of early enteral
nutrition in reducing complications of acute pancreatitis,
and 83 (78.3%) recognized the risks associated with
parenteral nutrition. However, only 42 participants(39.6%)
correctly estimated daily caloric needs and 34 (32.1%)
identified protein requirements accurately. Residents who
had attended workshops demonstrated significantly
higher knowledge scores than those who had not (p<0.01)
(Figure1).

Use of Immune-Enhancing
Formulas

Timing of Nutrition Initiation

Protein Requirements

m Correct Responses (%)
Caloric Requirements

Risks of Parenteral Nutrition

Benefits of Early Enteral
Nutrition

(I) SIO 100

Figure 1: Knowledge Scores by Domains

The mean attitude score was 80.7% + 10.2%. Out of the
participants, 71 (67%) demonstrated a positive attitude
toward nutritional management. A total of 94 participants
(88.7%)agreed that early nutritional intervention improves
patient outcomes, while 81(76.4%) expressed confidence
in discussing nutritional strategies with colleagues.
However, only 44 participants (41.5%) felt confident in
independently managing nutritional therapy for severe
cases. Residents with higher knowledge scores were more
likely to exhibit positive attitudes(p<0.05)(Table 2).
Table 2: Attitude Responses by Domains

Attitude Statements A(gc;:;e Ne(g/:;al Dis(e‘!’/:;;'ee
Early Nutrit(i)(l)ﬂclgnnqreosves Patient 88.7% 75% 38%
Confidence mSIE“lllgfengs:isng Nutritional 76.4% 15.1% 8.5%

Confidence in Independently
Managing Nutrition

Importance of Nutritional Education
in Residency

41.5% 34.0% 24.5%

82.1% Nn.3% 6.6%

The mean practice score was 68.5% + 15.3%. Only 39
residents(36.8%)adhered to evidence-based guidelinesin
practice. A total of 60 participants (56.6%) reported
recommending enteral nutrition as the first-line therapy
frequently, whereas 33 (31.1%) occasionally relied on
parenteral nutrition due to logistical challenges.
Furthermore, 68 participants (64.2%) identified resource
limitations as a major barrier, while 56 (52.8%) cited
insufficient training as another significant obstacle (Table
3).
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Table 3: Practice Scoresby Domains

Practice Parameters Fret(;;,e)ntly Occa(soi/:a)nally Nt?l:l(y% )
Use of Enteral Nutrition 56.6% 31.1% 12.3%
Reliancl\tlau(zpigg;enteral 311% 42.5% 2B.4%
Use OfGElYiic(jjglri]:gs_Based 36.8% 4152 217%

(Lack E?gtleesr(;surces) 84.2% - 35.8%

(Inadec?jargee%sraining) 52.8% - 47.2%

Correlation analysis revealed a significant positive
correlation between knowledge and attitude scores
(r=0.48, p<0.01). A moderate correlation was observed
between attitude and practice scores (r=0.39, p<0.05),
while the correlation between knowledge and practice
scoreswasweak(r=0.26, p=0.08)(Table 4).

Table 4: Correlation between Knowledge, Attitude, and Practice
Scores

Variables Correlated CE:;;iiliaetr:(t)?r) Slgm:lpc)ance
Knowledge and Attitude 0.48 <0.01

Attitude and Practice 0.39 <0.05
Knowledge and Practice 0.26 0.08

DISCUSSION

This study assessed the knowledge, attitude, and practice
of general surgery residents regarding the nutritional
management of acute pancreatitis. The findings revealed
adequate knowledge and positive attitudes among the
participants, but significant gaps in the practical
application of evidence-based guidelines. While the
majority recognized the importance of early enteral
nutrition, fewer participants were confident in estimating
caloric and protein requirements or independently
managing nutritional therapy, highlighting areas requiring
improvement. Residents who had attended workshops
demonstrated significantly better knowledge and
attitudes, emphasizing the role of targeted educational
interventions. Despite positive attitudes, less than 40% of
theresidentsadheredto evidence-based guidelines, citing
resource limitations and insufficient training as primary
barriers. The weak correlation between knowledge and
practice further underscores the disconnection between
theoretical understanding and cli