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Impact of Psychological and Social Determinants on Health

The World Health Organization de�nes the Social Determinants of Health (SDH) as "the conditions under which people are born, 

grow, work, live, and age, as well as the broader set of forces and systems in�uencing the conditions of daily life". Psychosocial 

variables and social determinants both have an important role in determining a person's health and well-being. The 

psychological, social, and cultural dimensions of these issues can have an impact on a person's behavior and health. Stress, 

education, poverty, social exclusion, discrimination, and violence are a few examples of these psychosocial determinants. 

These elements can be protective or, on the other hand, raise the risk of physical and mental illness and lower people's quality of 

life. Social determinants of health are a combination of social, economic, and physical factors. They play a role in determining 

the patterns of illness, disease, and health that are observed in a population. They establish the circumstances in which people 

are conceived, develop, live, work, and age. Health and medical care, economic security, social and communal context, local 

geography and built environment, and education are all examples of social determinants of health. The connection between 

individuals and their social and physical environments frequently worsens poor health outcomes. Low socioeconomic position, 

unemployment, strained family ties, and hazardous neighborhoods have been shown in studies to have a signi�cant negative 

impact on mental health. Additionally, those who suffer from severe psychological disorders are more probable to experience 

social segregation, poverty, food insecurity and housing uncertainty all of which can decrease quality of life and hamper 

rehabilitation. Pakistan experienced the largest gain among the SAARC nations between 2013 and 2018, increasing its 

happiness score by 26 points, and is expected to rank among the top 20 gainers globally in 2020 [2]. However, it lowers to 

4.934from 2018-2020 and is ranked 105 out of 149 happiest countries. There could be a number of causes for this downward 

tendency. The need of the hour is to pinpoint the causes of Pakistan's declining happiness level. These �ndings would help 

policymakers get rid of or manage the factors contributing to people's lower levels of happiness. It is improbable to understate 

the importance of social and psychological factors in determining health. Healthcare systems and politicians may create 

initiatives that successfully promote well-being, lessen health inequities, and enhance overall health outcomes by 

understanding and addressing these variables. A healthier and more equal society must be built via comprehensive strategies 

that incorporate socioeconomic inequities and mental health care. In order to promote a more inclusive and sustainable 

society, the international community is making great progress towards reaching many Sustainable Development Goals (SDGs). 

We are covering several SDGs described by United Nations which include: SDG 1, “No Poverty”; SDG 2, "Zero Hunger"; SDG 3, 

"Good Health and Well-being"; SDG 4, "Quality Education"; SDG 5, "Gender Equality"; SDG 8, "Decent Work and Economic Growth" 

and SDG 10, "Reduced Inequalities". The elimination of poverty, hunger, and inequality, as well as the promotion of sustainable 

economic growth, are the top priorities behind these objectives. By achieving these objectives, we can collectively work 

towards a more sustainable and equitable future in which no one is left behind.
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Original Article

Mandible being the most prominent bone of the facial 

skeleton is the most susceptible area of fracture and 

trauma) [1]. It makes up 79.7% of facial fractures and the 

frequency of mandibular fracture is 67% in Pakistan [2]. 

The major factors of mandibular fractures include sports 
 injuries, car accidents, �ghts etc. [3, 4]. A non-

compressive mini plate �xation is the standard treatment 

because of its low complication rate [5]. Inferior alveolar 

nerve & lingual nerve are the most injured branches of 

trigeminal nerve in mandibular fractures [6, 7]. The 

DOI: https://doi.org/10.54393/pjhs.v4i07.916
Tariq A et al.,

Frequency of Inferior Alveolar Nerve Damage After Open Reduction and Internal 
Fixation in Mandibular Fractures
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Surgical reduction and �xation of the fracture results in 

damage of inferior alveolar nerve leading to sensory 

disturbances in the lower lip and the chin area, infection 

disturbed occlusion, impaired wound healing [8, 9]. Inferior 

alveolar nerve injuries after open reduction and �xation in 

mandibular fractures is the focus of this study. Fractures 

positioned amongst the mandibular foramen and mental 

foramen causes neurosensory variations in inferior 

alveolar nerve which may be due to the injury or because of 
 open reduction and �xation [10, 11]. Inferior alveolar nerve 

Frequency of Inferior Alveolar Nerve Damage 

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

One of the most frequent injuries to the maxillofacial region is mandibular fracture. Numerous 

places experience fractures. The inferior alveolar nerve is often injured as a result of mandibular 

fractures. Objective: To ascertain how frequently patients in the oral and maxillofacial 

department of the Ayub Teaching Hospital in Abbottabad experienced inferior alveolar nerve 

injury following open reduction and �xation of a mandibular fracture. Methods: This was a 

Descriptive case series carried out at Oral and Maxillofacial Department, Ayub Teaching 

Hospital, Abbottabad after approval from the IRB of the institution and CPSP vide number 

(CPSP/REU/DSG-2018-010-2532). Using the formula to evaluate proportion with absolute 

precision and the following premises, the sample size was determined to be 96 using the WHO 

software for sample size computation in health studies: The expected percentage of inferior 

alveolar nerve injury following �xation in mandibular fracture is 45%, the con�dence level is 

95%, and the absolute precision is 10%. Results: The mean age of participants was 35.81±5.63 

years with range from 26 to 45 years. Most common age group was 36-40 years and 41-45 years 

(n=26, 27.08%) followed by 26-30 years (n=23, 23.96%). There were 70 (72.92%) males and 26 

(27.08%) females in the study. Majority (n=88; 91.67%) of the patients were given general 

anesthesia while the remaining (n=8; 8.33%) received local anesthesia. Perioperative inferior 

alveolar nerve injury was observed in 56 (58.33%) patients while permanent inferior alveolar 

nerve injury was diagnosed in 39 (40.63%) patients. Conclusions: Damage to inferior alveolar 

nerve is a frequent problem of open reduction and �xation of mandibular fracture. However, 

utmost care should be exercised to reduce its occurrence in patients with mandibular fracture. 
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M E T H O D S

injury is the common problem after surgical reduction and 

�xation of mandibular fracture [4]. It might be of 

temporary or permanent in nature affecting the normal 

routine [12-15]. The main causes of neurosensory changes 

postoperatively include handling of fracture segments, 

cutting of tissue, retraction of appliances and closeness of 
 fracture segments with the inferior alveolar nerve [16].The 

features that add to the nerve injury include site of the 

fracture, type of fracture, distance between the 

fragments, numbers of missing teeth and treatment used 
 for reduction [9]. Patients with inferior nerve injury 

complain of sensory damage that may manifest as pain, 

paraesthesia, dysesthesia, hypoesthesia, hyperaesthesia 

and anaesthesia. Affected drinking, eating, talking abilities 
 and lip biting are the major complains of the patients [1, 2].

The frequency of postoperative nerve damage is 0.6% to 

92.3% [1-3, 7, 8]. While the reported frequency of 

permanent inferior alveolar nerve damage is up to 45% [2]. 

The study's goal was to ascertain how frequently patients in 

the oral and maxillofacial department of the Ayub Teaching 

Hospital in Abbottabad experienced inferior alveolar nerve 

injury following open reduction and �xation of a mandibular 

fracture.

This was a Descriptive case series carried out at Oral and 

Maxillofacial Department, Ayub Teaching Hospital (ATH), 

Abbottabad after approval from the IRB of the institution 

and CPSP vide number (CPSP/REU/DSG-2018-010-2532). 

Using the formula to evaluate proportion with absolute 

precision and the following premises, the sample size was 

determined to be 96 using the WHO software for sample 

size computation in health studies: The expected 

percentage of inferior alveolar nerve injury following 

�xation in mandibular fracture is 45%, the con�dence level 

is 95%, and the absolute precision is 10%. Patients of both 

genders aged between 20-50 years and gone under open 

reduction were involved in the study while Patients 

reporting with pathological mandibular fracture and those 

who were not keen to partake were omitted from the study. 

Well-versed consensus was taken from the patients after 

ful�lling the inclusion criteria. Data was collected from the 

Oral and Maxillofacial Surgery, ATH with the help of 

structured questionnaire via interview. The surgery was 

performed by an oral and maxillofacial surgeon. General 

Anaesthesia was given, mucoperiosteal �ap was raised. 

Nerve was identi�ed. Fractured segments reduction and 

�xation was done as per requirement of the situation. After 

the completion of surgery the patients were followed after 

one week, one month and three months of duration. 

Statistical analysis was performed by using SPSS version 

26.0. Quantitative variables like age were described as 

mean ± standard deviation. Categorical variables like 

gender, type of anaesthesia, fragment manipulation, 

presence of preoperative inferior alveolar nerve injury, 

degree of fracture segment displacement, and type of 

�xation method were described as frequencies and 

percentages. Outcome variable was strati�ed by gender, 

age groups, fragment manipulation, type of anaesthesia, 

degree of fracture segment displacement and type of 

�xation method. Post strati�cation Chi square test was 

used at 5% level of signi�cance.

R E S U L T S

Table 1: Frequency of gender, type of anesthesia, fragment 

manipulation, fracture segment displacement, fracture �xation 

method

Variables N (%)

Gender

Type of Anesthesia

Fragment Manipulation

Fracture segment 
displacement

Fracture �xation 
method

Male

Female

General Anesthesia

Local Anesthesia

Done

Not Done

Present

Absent

Open Reduction & Fixation

Closed Reduction & Fixation

The mean age of participants was 35.81±5.63 years with 

range from 26 to 45 years. Most common age group was 36-

40 years and 41-45 years (n=26, 27.08%) followed by 26-30 

years (n=23, 23.96%). There were 70 (72.92%) males and 26 

(27.08%) females in the study. Majority (n=88; 91.67%) of the 

patients were given general anesthesia while the 

remaining (n=8; 8.33%) received local anesthesia. Fracture 

segment manipulation was required in 70 (72.92%) patients 

with fractured mandible while manipulation was not 

required in the remaining 26 patients. Open reduction and 

�xation were the mode of fracture �xation in majority 

(n=86; 89.58%), while closed reduction was required in 10 

(10.42%) patients (Table 1).

Categories

70 (72.92)

26 (27.08)

88 (91.67)

8 (8.33)

77 (80.21)

19 (19.79)

70 (72.92)

26 (27.08)

86 (89.58)

10 (10.42)

Perioperative inferior alveolar nerve injury was observed in 

56 (58.33%) patients while permanent inferior alveolar 

nerve injury was diagnosed in 39 (40.63%) patients (Table 

2). 

Table 2: Frequency of preoperative and post-surgical inferior 

alveolar nerve injury

Variables N (%)

Perioperative IAN Injury

Post-Surgical IAN injury

56 (58.33)

40 (41.67)

39 (40.63)

57 (59.38)

Present

Absent

Present

Absent

No statistical association was found between post-

surgical inferior alveolar nerve injury with gender (P=.838) 

and age (P=.286). The detailed statistics are shown in the 

DOI: https://doi.org/10.54393/pjhs.v4i07.916
Tariq A et al.,
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Table 3. 

The frequency of inferior alveolar nerve injury in study 

participants was 40.63%. A broad range of IAN injury has 

been reported in literature and it could be due to 

demographics of the study participants. In general, the 

occurrence of IAN injur y was 33.7% beforehand 

management and 53.8% after management, according to a 

study from Singapore. In this investigation, 123 mandibular 

sides (43 bilateral) from 80 patients were examined. The 

most common causes of injuries were assault (33.8%), falls 

(31.3%), car accidents (25.0%), and sports injuries (6.3%). 

All condylar fractures (13.0%) lacked NSD, and 49.6% of the 

fractures elaborate the posterior mandible, which bears 

the IAN. Open reduction and internal �xation (ORIF; 74.8%), 

closed reduction and �xation (22.0%), and no treatment 

(3.3%) were the available options for treatment [1]. In 

dissimilarity, the follow up period for our study was very 

short and therefore, we were unable to determine recovery 

of the neurosensory de�cit in our study population. In 

another investigation, the sharp/blunt differentiation 

method was used to assess the inferior alveolar nerve for 

neurological de�cit following damage. The progression of 

brain recovery was evaluated over the observation period. 

This study comprised 52 patients with mandibular 

fractures affecting the ramus, angle, and body. The 

likelihood of neural injury to the inferior alveolar nerve was 

42.3%; comminuted and displaced linear fractures were 

related with a higher risk of neural injury to the inferior 

alveolar nerve and a slower rate of recovery; and 91% of 

patients had their inferior alveolar nerve function return. 

Injuries to the inferior alveolar nerve are more common in 

cases of mandibular fractures affecting the ramus, angle, 

and body, as well as comminuted and displaced linear 
 fractures [17]. In dissimilarity; we did not determine the 

mode / type of trauma to mandible and did not determine its 

relationship with the outcome. In contrast a seven-year 

retrospective study from China reported that in patients 

with mandibular fracture, 38 fractures (13%) had a 

worsened neurosensory status after treatment in areas 

supplied by IAN or mental nerve (MN) [2]. 209 patients with 

293 fractures were examined in this study.  Among the 

lingula and the mental foramen, there were 120 fractures 

(41%), and there were 173 fractures (59%) distal to the 

mental foramen. 211 (7%) of the samples had an offset of 5 

mm or greater. A signi�cantly signi�cant risk (p 0.05) for 

postoperative deterioration of IAN/MN feeling was linked in 

a multivariate model to fracture displacement, operator 
 inexperience, and two plate �xations [18].In difference; our 

investigation did not �nd a statistically signi�cant 

correlation amongst fracture displacement and IAN 

damage. Subjects with unilateral mandibular fracture 

reported within a day after injury were monitored over the 

course of a year in a prospective cohort study that included 

sixty patients cared for mandibular fracture. 52 patients 

(86.7%) were found to have a post-traumatic neurosensory 

de�cit, albeit this number fell to 23.3% over the follow-up 

period. Angle fracture cases (33.3%) had abnormal 

p o s to p e r a t i ve  n e u r o s e n s o r y  r a t i n g s  t h a t  we r e 

substantially greater than body fracture cases (11.1%). 90% 

of body fracture cases had considerable recovery 

associated to 67% of mandibular angle fracture cases 

when non-recovered and recovered neurosensory scores 

were related by fracture location. Neurosensory recovery 

scores were statistically substantially higher in cases with 

less than 5mm fracture dislocation (90.6%) than in cases 

with more than 5mm fracture displacement (59.9%) [17]. In 

difference; the current study did not �nd any statistically 

signi�cant association amongst IAN injury and fracture 

displacement. We did not take into account the location of 

mandibular fracture and its association with the outcome 

in our study population. The probability of IAN injury was 

35% in a Lahore-based randomized controlled experiment 

D I S C U S S I O N

*Chi-square test

Similarly the difference for post-surgical inferior alveolar 

nerve injury among type of anesthesia (p=.851), fragment 

manipulation (p=.370), degree of fracture segment 

displacement (p=.793) and �xation method (p=.793) was not 

statistically signi�cant. The details are shown in Table 4.

Table 3: Frequency of inferior alveolar nerve injury strati�ed by 

gender and age group

Gender

Age Groups

Variables

0.838*

0.286
Male

Female

26-30

31-35

36-40

41-45

p-value
IAN Outcome

Yes No

N (%) N (%)

28 (40)

11 (42.3)

7 (30.4)

12 (57.1)

9 (34.6)

11 (42.3)

42 (60)

15 (57.7)

16 (69.6)

9 (42.9)

17 (65.4)

15 (57.7)

Table 4: Frequency of inferior alveolar nerve injury strati�ed type 

of anesthesia, fragment manipulation, degree of fracture 

segment displacement, �xation method

Type of 
anesthesia

Fragment 
manipulation

Degree of 
fracture segment 
displacement

Fixation Method

Variables

0.851

0.370

0.793

0.793

General

Local

Yes

No

Displaced

Un-displaced

Open

Closed

p-value*
IAN Outcome

Yes No

N (%) N (%)

36 (40.9)

3 (37.5)

33 (42.9)

6 (31.6)

29 (41.4)

10 (38.5)

36 (41.9)

3 (30.0)

52 (59.1)

5 (62.5)

44 (57.1)

13 (68.4)

41 (58.6)

16 (61.5)

50 (58.1)

7 (70)

*Chi-square test
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that examined the frequency of inferior alveolar nerve 

impairment following reduction of open and close 

mandibular fractures [19]. In 21 patients (35%) with NS 

de�cits or disturbances, 18 (60%) belonged to open 

reduction, while only three (10%) belonged to closed 

reduction. In the closed reduction cluster, there were 27 

patients (90%) without any NS de�cit, however in the open 

reduction cluster; twelve patients (40%) had an NS defect 

or disturbance. Researchers used the chi-square test to 

discover that patients in the closed reduction group had 

considerably smaller NS de�cit than those in the open 

reduction cluster, with a p-value of 0.000 (0.0001) [20]. 

Even though in our analysis fewer patients underwent 

closed reduction, there was no discernible difference 

between the two �xation strategies in terms of the 

frequency of IAN injury.

Damage to inferior alveolar nerve is a frequent problem of 

open reduction and �xation of mandibular fracture. Utmost 

care should be exercised to reduce its occurrence in 

patients with mandibular fracture.
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Original Article

The chronic in�ammatory condition of the airways known 

as asthma continues to be a major public health concern on 

a global scale. Episodes of wheezing, chest tightness, 

shortness of breath, and coughing are common symptoms 

of the condition, which is controlled by a complex 

interaction of hereditary, environmental, and lifestyle 

variables. Developing nations are particularly affected by 

the disease's rising prevalence, which places a heavy 

burden on healthcare systems and the lives of those who 

are a�icted despite advances in our understanding and 

treatment [1, 2]. Asthma prevalence and severity are 

in�uenced by a variety of variables that varies depending 
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on the region. Asthma occurrence has been linked to 

genetics, ethnicity, and the calibre of both indoor and 

outdoor surroundings. Given how much time individuals 

spend indoors and the possibility for exposure to a range of 

allergens and irritants, including dust mites, mildew, pet 

dander, and cigarette smoke, the indoor environment in 

particular has gained attention recently [3, 4]. Asthma 

prevalence has increased annually in China, where fast 

economic development has resulted in major changes to 

living conditions. These changes have had a considerable 

negative in�uence on children's physical health and placed 

a heavy �nancial strain on their families [1]. Due to its 

Factors Affecting Uncontrolled Asthma among Paediatric Population

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

The prevalence of paediatric asthma, a serious worldwide health issue, varies greatly across 

different geographical areas. Particularly striking contrasts have been found between 

Islamabad, Pakistan, and Urumqi, China, prompting a comparison of the underlying causes of 

uncontrolled asthma. Objective: To determine and evaluate the variables in�uencing 

uncontrolled asthma in children in the populations of Urumqi and Islamabad. Methods: A 

comparative cross-sectional study on children with uncontrolled asthma aged 3 to 18 years old 

was carried out in Urumqi, China, and Islamabad, Pakistan. Analysis of hospital data were used to 

evaluate the uncontrolled factors related to patient's demographics, medical history, factors 

related to asthma control and living conditions and the environment. Results: In both cities, the 

study found important causes of uncontrolled asthma. Poor inhaler technique, raised BMI, 

environmental triggers such pollen allergies, poorly ventilated homes, and treatment non-

compliance were also noted in both populations. In addition, the study indicated that 

uncontrolled asthma was present in 32% of paediatric patients in Urumqi and 56% of those in 

Islamabad for a variety of reasons. Conclusions: The results underscore the importance of 

context-speci�c interventions in managing paediatric asthma. Measures such as improving 

inhaler techniques, ensuring treatment compliance, healthy BMI and proper ventilation can 

signi�cantly improve asthma control in paediatric populations of both Urumqi and Islamabad.
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M E T H O D S

distinct physical and climatic features, Urumqi, the capital 

of the Xinjiang Uyghur Autonomous Region in northwest 

China, is a city of great signi�cance. However, recent 

epidemiological surveys of asthma in children in Urumqi 

have been scarce,  creating a knowledge gap in 

understanding the current situation and the risk factors 

contributing to the disease in this region. [5-8]. Children 

and adolescents are particularly prone to asthma attacks, 

w h i c h  c a n  c a u s e  t h e m  to  m i ss  s c h o o l ,  re q u i re 

hospitalization, and in severe cases, even lead to death. 

Despite advancements in asthma management, many 

pediatric patients continue to suffer from uncontrolled 

asthma. Good asthma control is the main management 

goal according to current asthma management guidelines, 

as this decreases the risk of asthma exacerbations and 

improves the quality of life. [9]. However, uncontrolled 

asthma is still highly prevalent (26% in Western Europe) 

despite the availability of effective asthma treatment [10]. 

Several factors of uncontrolled asthma in children have 

been previously described such as age, male gender, 

maternal education level, exposure to indoor smoking, pet 

ownership and high use of short-acting ß2-agonists, 

incorrect inhaler technique, poor adherence to asthma 

medication and the presence of co-existing diseases. Many 

children with asthma have co-existing atopic diseases – 

including food allergy, allergic rhinitis, and atopic 

dermatitis – or recurrent respiratory tract infections which 

makes asthma uncontrollable [11-13]. The results of this 

study would signi�cantly contribute in literature about 

asthma risk factors in developing countries, which has 

signi�cant implications for public health planning and 

policy development. This research was built on a previous 

study conducted in August 2019, which investigated the 

prevalence of childhood asthma and indoor environmental 

risk factors in Urumqi across six districts, encompassing 

8153 preschool children [14]. While in Islamabad the 

prevalence of childhood asthma is reported to be much 

higher than Urumqi i.e. 31.58% [8]. The current study has 

extended this research by comparing these �ndings with 

the situation in Islamabad, thus providing a broader 

perspective on the factors in�uencing asthma control in 

different geographical contexts.

Islamabad, Pakistan. For both sites, the data collection 
st stperiod ran from 1  July 2021, to 31  December, 2022. A 

st thcontrolled period from 1  January to 30  June of 2021 was 

also taken into account for comparison. The datasets from 

Urumqi and Islamabad each contained 874 cases, while the 

dataset from Urumqi had 738 cases. Both in Urumqi, China, 

and Islamabad, Pakistan, the data gathering procedure was 

conducted in accordance with the same guidelines to 

maintain uniformity. Information about children's health 

status was gathered using a thorough proforma, with an 

emphasis on asthma symptoms in particular. The proforma 

contained questions on demographic information, BMI, 

medical history, history and treatment of allergies, family 

history of asthma and allergy, the number of follow-ups in 

the last 6 months, the number of asthma attacks in the last 

6 months, the number of hospitalizations due to asthma in 

the last 12 months, the number of antibiotics used up to 12 

months and possible triggering factors for asthma 

participation, use of corticosteroids, inhaler technique, 

forced expiratory volume in 1 second (FEV1) at �rst 

diagnosis, treatment for asthma, treatment compliance 

and information on living conditions and the environment 

like ventilation in house, quality of indoor air, the number of 

rooms in the house, and the number of people living in one 

room. Statistical analyses were performed using the SPSS 

software. Descriptive statistics were used to summarize 

the characteristics of the study population. The 

association between potential risk factors and asthma 

control was evaluated using logistic regression models, 

adjusting for potential confounders. Differences in asthma 

control and associated risk factors between the two cities 

were analyzed using Chi-square tests for categorical 

variables and t-tests for continuous variables. Ethical 

approval for the study was obtained from the respective 

local research ethics committees in both countries. 

Con�dentiality of the participants' information was 

ensured throughout the study.

This comparative study was conducted in two cities, 

Urumqi, China, and Islamabad, Pakistan. The study aimed 

to investigate uncontrollable factors related to asthma 

among children aged 3-18 years in these cities.  This study 

utilized data collected from hospital record databases at 

two major healthcare institutions, namely the First 

A�liated Hospital of Xinjiang Medical University in Urumqi, 

China, and the Pakistan Institute of Medical Sciences in 

R E S U L T S

There were signi�cant variations between the data of two 

cities. Data from Urumqi had a higher percentage of boys 

compared to Islamabad with a higher prevalence of 

overweight children. Moreover, there were more children in 

Urumqi with history of allergies, family history of allergies 

and a higher proportion of children receiving treatment for 

allergies compared to Islamabad (Table 1). 
Table 1: Demographic variables

Variable URUMQI
N (%)

Islamabad
N (%)

3-7 years

7-12 years

12-18 years

230 (26.35%)

356 (40.74%)

288 (32.91%).

195 (26.47%)

289 (39.19%)

254 (34.43%)

Age Group
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Medical history of participants shown in table 2.
Table 2: Medical history

Boy

Girl

392 (44.85%)

482 (55.15%)

431 (58.40%)

307 (41.60%)

Gender

Mean ± SD 136.5 ± 12.3 138.2 ± 11.9

Height (cm)

Mean ± SD 31.4 ± 6.8 32.1 ± 6.5

Weight (KG)

Mean ± SD

Underweight

Normal weight

Overweight

Obesity

19.9 ± 3.7

104 (11.91%)

446 (51%)

290 (33.2%)

34 (3.89%)

17.3 ± 2.6

87 (11.79%)

470 (63.67%)

157 (21.29%)

24 (3.25%)

BMI

Mean ± SD 6.2 ± 2.1 6.4 ± 2.2

Age at The Time of Diagnosis

Mean ± SD 38.2 ± 1.9) 38.5 ± 1.8

Gestational Age of The Child

Yes

No

502 (57.44%)

372 (42.56%)

262 (35.50%)

476 (64.50%)

Family History of Asthma

Yes

No

663 (75.85%)

211 (24.15%)

173 (23.44%)

565 (76.56%)

Presence of Family Members with Asthma

Variable URUMQI
N (%)

Islamabad
N (%)

Yes

No

562 (64.30%)

312 (35.70%)

237 (32.11%)

501 (67.89%)

History of Allergies

Yes

No

566 (64.75%)

308 (35.25%)

277 (37.53%)

461 (62.47%)

Family History of Allergies

Yes

No

589 (67.36%)

285 (32.64%)

179 (24.25%)

559 (75.75%)

Treatment for Allergies

0

1

2

3 or more

81 (9.27%)

205 (23.48%)

341 (39.04%)

247 (28.21%)

73 (9.89%)

181 (24.53%)

283 (38.36%)

201 (27.22%)

Number of Follow-Ups in the Last 6 Months

0

1

2

3 or more

368 (42.10%)

179 (20.48%)

226 (25.89%)

101 (11.54%)

76 (10.29%)

193 (26.14%)

312 (42.30%)

157 (21.27%)

Number of Asthma Attacks in the Last 6 Months

0

1

2

3 or more

679 (77.75%)

134 (15.34%)

46 (5.27%)

15 (1.72%)

34 (4.61%)

583 (78.99%)

112 (15.18%)

9 (1.22%)

Number of Hospitalizations in the Last 12 Months Due to Asthma

Positive

Negative

612 (70.02%)

262 (29.98%)

295 (39.95%)

443 (60.05%)

Allergen Test Results

1

2

653 (74.71%)

221 (25.29%)

295 (39.95%)

262 (35.52%)

Allergen Test Results

3 or more 0 181 (24.53%)

Dust/air pollution is more commonly reported in Urumqi, 

while �ower/pollen is reported more frequently in 

Islamabad. Furthermore, there are variations in the use of 

corticosteroids for asthma treatment, with higher usage in 

Islamabad compared to Urumqi. Moreover, Islamabad has a 

higher percentage of non-ventilated houses and a slightly 

higher proportion of houses with poor indoor air quality 

compared to Urumqi which may contribute to poor asthma 

control. 70.66% of the participants in Urumqi had good 

ventilation in their houses in comparison to the Islamabad. 

Air quality was measured by the presence of withering, 

discolorations, unpleasant smells in and around the 

houses. Good air quality was labelled where there was no 

smell, satisfactory was labelled when there was presence 

of foul smell occasionally while moderate air quality means 

presence of smell sometimes (Table 4).
Table 4: Living conditions and the environment

Uncontrolled 
Asthma 32% 56%

Prevalence of Uncontrolled Asthma

Regarding factors related to asthma control, Urumqi and 

Islamabad exhibit differences in the reported triggering 

factors (Table 3).
Table 3: Factors Related to Asthma Control

Variable URUMQI
N (%)

Islamabad
N (%)

Tobacco Smoke

Dust/Air Pollution

Flower/Pollen

Strong Odor

Child Exercise

Child Sports

Cold Air / Cold Weather

Medicines

234 (26.79%)

417 (47.73%)

168 (19.23%)

112 (12.83%)

385 (44.09%)

279 (31.95%)

168 (19.23%)

197 (22.55%)

209 (28.35%)

149 (20.19%)

632 (85.64%)

95 (12.88%)

311 (42.16%)

235 (31.86%)

144 (19.52%)

168 (22.77%)

Possible Triggering Factors for Asthma Participation

Yes

No

563 (64.46%)

311 (35.54%)

613 (83.06%)

125 (16.94%)

Use of Corticosteroids

Adequate

Inadequate

591 (67.62%)

283 (32.38%)

45 (6.10%)

693 (93.90%)

Inhaler Technique

Mean ± SD 78.5 ± 12.4) 77.2 ± 11.8)

Age at The Time of Diagnosis

Yes

No

657 (75.23%)

217 (24.77%)

558 (75.74%)

179 (24.26%)

Treatment for Asthma

Good

Poor

721 (82.49%)

153 (17.51%)

268 (36.33%)

470 (63.67%)

Treatment Compliance

Variable URUMQI
N (%)

Islamabad
N (%)

Ventilated

Non-Ventilated

592 (70.66%)

246 (29.35%)

512 (58.64%)

362 (41.36%)

Ventilation in house
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The table depicts the key factors related to uncontrolled 

asthma. The chief factor for uncontrolled asthma in 

Islamabad was reported to be of poor inhaler techniques, 

followed by Flower/pollen allergies and non-compliance to 

treatment compared to Urumqi, which has the chief 

factors of High BMI (Table 5).
Table 5: Factors relating to uncontrolled asthma 

Good

Satisfactory

Moderate

Poor

Very Poor

Severe

195 (22.34%)

305 (34.91%)

237 (27.14%)

87 (9.97%)

38 (4.35%)

12 (1.37%)

162 (21.97%)

264 (35.80%)

199 (26.97%)

78 (10.57%)

29 (3.93%)

6 (0.81%)

Indoor Air Quality Index aimed to identify and assess these factors in relation to 

asthma in 2 different cities i.e. Urumqi and Islamabad, 

representative of 2 countries China and Pakistan, 

respectively. In Urumqi, poor inhaler techniques account 

for 32.38% of asthma cases, while in Islamabad, it is 

signi�cantly higher at 93.9% which was statistically 

signi�cant. Such high prevalence of improper use of 

inhalers in Islamabad, is strongly suggestive of need of 

inhaler technique education and training for asthma 

patients as reported by the study conducted by Almomani 

et al., in Jordan which yielded that only 13.4% of paediatric 

asthma patients were using inhalers appropriately [20]. 

Urumqi, high BMI contributes to 37.09% of uncontrolled 

asthma cases, but it is not statistically signi�cant. 

Similarly, in Islamabad, high BMI is not a signi�cant factor, 

accounting for 24.54% of asthma cases. While not 

signi�cant, it is important to consider weight management 

as a part of overall asthma management, as obesity can 

impact respiratory health. The prevalence of obesity has 

reached epidemic levels in many populations in recent 

years and has been identi�ed as a risk factor for asthma 

[21]. Furthermore, overweight and obese individuals tend 

to experience more severe asthma symptoms compared to 

those of normal weight [22].  High BMI among children is a 

modi�able risk factors which can be dealt with targeted 

interventions that improve asthma control and overall 

management. Non-compliance to treatment is a 

signi�cant factor in both Urumqi and Islamabad. In Urumqi, 

it accounted for 17.51% of asthma cases. While in 

Islamabad, the non-compliance was reported to be at 

63.67%. Low adherence is a signi�cant contributor of poor 

asthma control which may be addressed through patient 

education, support systems, and interventions to improve 

asthma management outcomes [23]. Pollen allergy is 

reported to be a major cause for both allergic asthma and 

uncontrolled asthma [24]. In our study, in Urumqi 19.23% of 

participants identi�ed �ower/pollen as a triggering factor 

for asthma, while in Islamabad, a signi�cantly higher 

percentage of 85.64% reported the same.  Apart from 

pollen, other triggering factors were also assessed in the 

study.  Other factors such as Tobacco smoke, strong odors, 

child exercise, child sports, cold air/cold weather, and 

medicines showed relatively similar prevalence rates 

between the two cities while dust/air pollution was 

reported as a triggering factor by a higher proportion of 

participants in Urumqi (47.73%) compared to Islamabad 

(20.19%), suggesting that air pollution may be more 

prevalent in Urumqi and could contribute to asthma 

exacerbations in that area. Dust/air pollution is reported to 

be a potent risk factor for respiratory problems [25]. These 

results highlight the need for targeted interventions to 

manage allergies and reduce exposure to allergens in both 

Factor URUMQI (32%) Islamabad (52%)

Poor Inhaler Techniques

High BMI

Non-Compliance to Treatment

Flower/Pollen Allergy

Poor Ventilation

32.38%

(Not Signi�cant)

37.09%

(Not Signi�cant)

17.51%

(p<0.001)

19.23%

(Not Signi�cant)

29.35%

(Not Signi�cant)

93.9%

(p<0.05)

24.54%

(Not Signi�cant)

63.67%

(p<0.005)

85.64%

(p<0.001)

41.36%

(Not Signi�cant)

1 - 3 rooms

4 - 6 rooms

7 or more rooms

642 (73.46%)

232 (26.54%)

0

476 (64.53%)

194 (26.25%)

68 (9.22%)

Number of Rooms in The House

1

2

3 or more

721 (82.49%)

153 (17.51%)

0

108 (14.64%)

420 (56.91%)

210 (28.45%)

Number of people living in one room

D I S C U S S I O N

Asthma is a chronic disease that affects a large number of 

children worldwide [15]. Although it can occur at any age, it 

is primarily considered a childhood condition, with children 

being more susceptible than adults [16]. This disease 

imposes a signi�cant burden on millions of children and 

their families, and its prevalence is on the rise [17]. While 

asthma cannot be cured, it can be managed effectively 

through adherence to a comprehensive medical 

management plan, including the treatment of coexisting 

conditions such as rhinitis, and by preventing exposure to 

environmental triggers [18]. Despite ongoing efforts, the 

exact reasons for the increasing prevalence of asthma 

remain unknown. Researchers have explored various 

factors, both genetic and environmental, in their quest to 

identify the risk factors associated with asthma. Some 

con�rmed risk factors include a family history of asthma, 

personal history of allergic rhinitis, exposure to passive 

smoking during childhood, and living in smaller houses with 

inadequate ventilation and sunlight [19]. The present study 
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cities. The comparison between Urumqi and Islamabad 

reveals some variations in housing conditions and indoor 

air quality. Among children with uncontrolled asthma, poor 

ventilation was found present in 41.36% in Islamabad as 

compared to 29.35% cases in Urumqi. The differences in 

housing characteristics can in�uence indoor air quality and 

potentially increaring the risk of uncontrolled asthma as 

reported by Majeed et al., [26]. These �ndings align with 

existing literature that details numerous risk factors for 

uncontrolled asthma and poor symptom control, including 

treatment adherence, environmental triggers, family 

history of asthma, and poor inhaler techniques. The high 

rates of uncontrolled asthma found in Urumqi and 

Islamabad are concerning. For example, in the United 

States, about 44% of children with current asthma had 

uncontrolled asthma from 2018 to 2020 [27]. The higher 

rates in Islamabad suggest a more signi�cant burden of 

disease in that city, more likely to be attributed to 

controllable factors like compliance issues and use of 

inhaler techniques. Adherence to asthma medication is a 

critical aspect of controlling the disease. However, 

medication non-adherence is a signi�cant concern, 

especially among urban minority patients. [28]. Several 

risk factors undermine medication adherence in children, 

including factors like male gender, non-Asian ethnic 

background, living in a larger household, older age at 

diagnosis, living in rural areas, and lower socio-economic 

status [29]. Both unintentional and intentional factors 

contribute to non-adherence, including lack of parental 

involvement, lack of access to appropriate medications, 

improper inhaler technique, child psychological distress, 

caregiver psychological distress, issues in family 

functioning, poor child and family understanding of asthma 

and asthma medications, and a lack of community support 

[30].
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C O N C L U S I O N S

In both cities, the study found important causes of 

uncontrolled asthma. Poor inhaler technique, raised BMI, 

environmental triggers such pollen allergies, poorly 

ventilated homes, and treatment non-compliance were 

also noted in both populations. In addition, the study 

indicated that uncontrolled asthma was present in 32% of 

paediatric patients in Urumqi and 56% of those in 

Islamabad for a variety of reasons. 
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Original Article

Overweight and obesity is a relatively common health-

related problem across the globe and it is persistently 

raising as a pandemic [1]. It has become a major risk factor 

for many non-communicable diseases such as cancer, 

hypertension, diabetes, musculoskeletal disorders, and 

cardiac diseases [2]. It is established that nearly 40% of the 

global adult population is overweight or obese [3]. It is 
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disclosed that nurses primarily female nurses who work in 
 night shift tend to be overweight or obese [4].In Kenya, the 

rate of overweight and obesity among healthcare workers 

was 35% and 28.4% [5]. It is established that overeating, 
 stress, anxiety, and inactivity can lead to obesity [6].

Obesity has been recognized as an emerging health issue in 
 both developing and developed countries [7].  World Health 
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Overweight and obesity have been identi�ed as considerable health risks worldwide. Objective: 

To identify the prevalence of overweight, and obesity and its association with demographic 
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M E T H O D S

Organization (WHO) predicted that non-communicable 

diseases will cause the greatest number of deaths in 

Southeast Asia and the Western Paci�c Region by the year 

2020 [8]. The prevalence of obesity was reported in 40.3% 

India [9].  In Bangladesh, 39% of participants were found 
thoverweight [10].  Pakistan is the 9  most obese nation in 

the world. Moreover, it is documented that around 26% of 

women in Pakistan suffer from the trouble of obesity while 

just 19% of the men are obese [11]. For a nurse, it is very 

necessary to maintain the quality and quantity of healthy 
  life to achieve life's main goal [12]. Therefore, this research 

was performed to de�ne the prevalence of obesity and its 

associated factors amongst nurses at Tertiary Care 

Hospitals, in Karachi.

This Cross-sectional analytical study was carried out at Dr. 

Ruth KM Pfau Civil Hospital Karachi (CHK) and Dow 

University Hospital (DUH) Karachi. The study was 

accomplished in six months of periods from March to 

August 2019. OpenEpi version 3.0 was used to calculate the 

sample size with the proportion formula. It was calculated 

by taking 26.4% of the prevalence of overweight and 

obesity [13], a 95% level of signi�cance, and a 5% margin of 

error. The calculated sample was 299 subjects of both 

genders. Subjects were approached by a non-probability 

convenience sampling method. Both gender male and 

female nurses, who were registered by Pakistan Nursing 

Council (PNC) and had one-year working experience were 

included in the study. Study protocols were approved by the 

Institutional Review Board of Dow University of Health 

Sciences, Karachi. Data were entered and analysed by 

using SPSS version 21.0. Quantitative variables like age, 

working experience, and BMI were presented with mean ± 

standard deviation. While, data of qualitative variables 

such as gender, marital status, religion, educational status, 

hospital, nature of the job, and shift duty were presented in 

frequency and percentages. Moreover, the Chi-square test 

was applied to determine an association between 

designation, gender, age, working experience, educational 

status, hospital, religion, marital status, duty shift, and 

nature of the job with the outcome variable. P-value ≤ 0.05 

was considered as signi�cant. Data Collection Tool: 

Adapted, validated tool was used for data collection. It was 

adapted from the previously published study conducted by 

Aryee et al., in Ghana [13]. The written permission of using 

the questionnaire was granted.

nurses or team leaders of the duty shift. Approximately half 

of the study nurses 149 (49.8%) were male. Almost half 154 

(51.5%) were unmarried. Three fourth 227 (75.9%) of the 

study subjects were Muslims. Two-thirds of 193 (64.9%) of 

the participants had an education or diploma in nursing. 

Out of 299 participants, 75 (25.1%) of them were overweight 

or obese. While 13 (4.3%) were underweight, and 211 

(70.6%), were normal weight. Mean age, working 

experience, and BMI were found 29.52 ± 8.568, 7.35 ± 6.177, 

and 23.30 ± 3.148 respectively of the study nurses.  
Table 1: Demographic information of the study participants

Demographic factor

Table 1 disclosed the socio-demographic characteristics 

of the study participants. In this study, there were 299 

nurses, and the majority 272 (91%) of the study participants 

were staff nurses. Whereas, only 27 (9%) were either head 

R E S U L T S

Figure 1 exhibited the BMI according to gender. The study 

N (%)

Staff Nurse

Head Nurse

Other

Designation

272(91)

21(7)

6(2)

Male

Female

Gender

149(49.8)

150(50.2)

Single

Married

Divorced

Marital Status

154(51.5)

144(48.2)

1(0.3)

Muslim

Christian

Hindu

Religion

227(75.9)

67(22.4)

5(1.7)

Diploma in Nursing

BS. Nursing

MS. Nursing

Education

193(64.5)

103(34.4)

3(1)

Morning

Evening

Night

Duty Shift

125(41.8)

108(36.1)

66(22.1)

CHK

DUH

Hospital

165(55.18)

134(44.82)

Single

Double

Duty with study

Job Nature

211(70.6)

13(4.3)

75(25.1)

Underweight

Normal

Overweight

Obese

*Age

*Working experience

*BMI

*Presented in form Mean ± SD; SD; Standard deviation

BMI

13(4.3)

211(70.6)

67(22.4)

8(2.7)

29.52±8.568

7.35±6.177

23.30±3.148
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�ndings unveiled the majority of 114 (38.13%) females had 

normal BMI while 97 (32.44%) male subjects had normal 

BMI. Furthermore, 3 (1%) males and 10 (3.34%) females were 

found underweight. With respect to overweight, 42 (14.05) 

and 25 (8.36%) were male and female respectively. As for as 

obesity concern, a rare number of females 1 (0.33%) were 

obese whereas 7 (2.34%) males were obese.

Questions N (%)

≤ 5 days

6 days

7 days

How many times do you come to work within a week?

14(4.7)

268(89.6)

17(5.70)

Yes

No

Do you normally sit at desk at work?

209(69.9)

90(30.1)

<36 hours

36 hours

> 36 hours

Average duty hours at work in a week

4(1.3)

236(78.9)

59(19.7)

Yes

No

Do you work other than scheduled duty hours?

80(26.8)

219(73.2)

Figure 1: BMI of Study Participant According to Gender

Table 2 revealed the job and lifestyle-related questions 

from study participants. This table highlighted that the 

majority of nurses were working 6 days and 36 hours of duty 

per day. It is also noti�ed that most (69.6%) nurses have 

time to sit during duty hours. One-third (63.5%) of the study 

subjects were also involved in some sort of activities like 

household etc along with duty. While only 77 (25.8%) were 

involved in the exercise. Mostly 122 (40.8%) nurses were 

using a motorbike as a conveyance for duty, whereas, a few 

20 (6.7%) were using the car. A huge number of the 

participants 254 (84.9%), 263 (88%), and 200 (66.9%) were 

taking fruits and snacks, always eating breakfast and using 

supper/dinner respectively.
Table 2:  Job and lifestyle characteristics of study participant 

Questions N (%)

Yes

No

Do you engage in other activities after work, like household, sports etc?

190(63.5)

109(36.5)

Yes

No

Do you hold any special position at work?

67(22.4)

232(77.4)

By foot

By cycle

By motorcycle

By car

Other

By what means do you come to work?

39(13)

36(12)

122(40.8)

20(6.7)

82(27.4)

Yes

No

Do you engage in any form of exercise?

77(25.8)

222(74.2)

Yes

No

Do you watch TV?

126(42.1)

173(57.9)

1

2

3

4

How many times do you eat in a day?

3(1)

62(20.8)

222(74.2)

12(4)

Yes

No

Do you normally take in fruits and snacks?

254(84.9)

45(15.1)

Yes

No

Do you always take breakfast?

263(88)

36(12)

Yes

No

Do you always take lunch?

274(91.6)

25(8.4)

Yes

No

Do you always take supper/dinner?

200(66.9)

99(33.1)

Yes

No

Do you normally skip meals?

114(38.1)

185(61.9)

Table 3 showed the association of underweight, normal 

weight, overweight, and obesity with demographic 

variables. Gender variable was found statistically 

signi�cant (p-value=0.003) with BMI. This table exhibits 

that male nurses are more overweight or obese as 

compared to female nurses. Moreover, the educational 

status of the participants was also found signi�cant (p-

value=0.002), diploma level nurses were found more obese 

as compared to a higher level of education. Overweight was 

also recorded as high in Dow University Hospital as 

compared to Civil Hospital; this variable is also statistically 

signi�cant with BMI. Another variable that indicated a 

signi�cant association with BMI was job nature (p-

DOI: https://doi.org/10.54393/pjhs.v4i07.907
Ali J et al.,

15
PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers

Overweight, Obesity and its Associated Factors

120

100

80

60

40

20

0

3
10

97

114

42

25

7
1

UNDERWEIGHT NORMAL WEIGHT OVERWEIGHT OBESE

Male Female



value=0.003). BMI recorded more than 25 in those nurses 

who were performing single jobs.  
Table 3: Association of BMI with demographic variables

Parameter

According to BMI

Staff Nurse

Head Nurse

Other

The study concluded the majority of nurses had normal BMI 

and a small number of study nurses were found obese. 

However, a quarter of nurses are recognized as overweight. 

Furthermore, a signi�cant association was established 

between BMI with gender, the nature of the job, and the 

education of nurses. 

Underweight Normal weight Overweight Obese Chi
p-

value

13

0

0

N N N N

Designation

192

14

5

59

7

1

3.538 0.739

20-30

31-40

≥41

8

2

3

Age (year)

108

44

59

30

19

18

3.102 0.796

4

1

3

8

0

0

Male

Female

3

10

Gender

97

114

42

25
13.949 0.003

7

1

Single

Married

Divorced

8

4

0

Marital Status

113

98

0

29

37

1

7.593 0.269

3

5

0

Muslim

Christian

Hindu 

10

3

0

Religion

157

51

3

53

13

1

8.572 0.199

7

0

1

Diploma in Nursing

BS. Nursing

MS. Nursing

12

1

0

Education

140

70

1

39

27

1

20.726 0.199

2

5

1

CHK

DUH

9

4

Hospital

126

85

28

39
10.596 0.014

2

6

Morning shift

Evening shift

Night shift

6

7

0

Shift

89

74

48

27

25

15

5.412 0.492

3

2

3

Single

Double

Duty with study

8

0

5

Job Nature

145

6

60

55

6

6

19.711 0.003

3

1

4 

Yes

No

Don't Know

3

9

1

Family member overweight

62

141

8

24

42

1

3.088 0.798

2

6

0

*p-value ≤ 0.05 was considered as signi�cant

D I S C U S S I O N

In the present study, the mean age of study participants 

was 29.52 ± 8.568 years. The study results are similar to a 

study performed in Pakistan by Badil et al., reported mean 

age of the study participant was 27.1 ± 7.412 years [14]. The 

�ndings of this study exhibited that more than two-thirds 

70.6% of nurses had normal BMI, 4.3% were underweight 

and 22.4% were overweight which is comparable with the 

study accomplished in Hong Kong by Wong et al., showed 

68% had normal BMI, 11.9% reported underweight and 

20.1% were overweight [15].  Moreover, the mean BMI of 

this study was 23.30 ± 3.148 kg/m2 which is consistent with 

a study carried out in Korea by Kim et al., revealed a 20.9 ± 

2.5 kg/m2 BMI among nurses [16]. In the present study, 

2.7% of nurses were obese. On the other hand, the 

prevalence of obesity was higher compared with nurses in 

the UK at 25.12% [17], Scotland at 29.4% [18], and South 

Africa at 51.6% [19]. A very small number of female nurses 1 

(0.33%) was found obese in this study. These �ndings are 

contradicted by a study conducted in Saudi Arabia that 

established a large number of female nurses 30.6% were 

obese [20]. Additionally, the study conducted in Pakistan, 

showed 13.8% of female nurses were obese [14]. In another 

study, the author observed 27% of female nurses were 

obese [21]. Current study �ndings showed a statistically 

signi�cant association between BMI with gender (p-value= 

0.003). This study's �nding is consistent with previous 

research [22]. In addition, the present study results 

revealed a signi�cant association between BMI with 

education (p-value= 0.002) and the nature of the job (p-

value =0.003). These study results are comparable with the 

study conducted in Peru, in which education and the nature 

of jobs had signi�cant associations [23]. On the other hand, 

dissimilar results were found in the study conducted in 

China which unveiled that obesity was signi�cantly 

associated with female gender, and fast-food intake [24]. 
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Original Article

Backache, is the most common musculoskeletal 

impairment in the general population worldwide [1, 2]. More 

than 85% of individuals experience backache one in their 

life time. Around 30-39% of this condition resolves within 

2-3 weeks and in remaining individuals it becomes a 

chronic morbidity [3, 4]. According to the global burden of 
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thdisease (GBD), this is placed at 6  rank among 290 

musculoskeletal conditions which results in greater 

socioeconomic burden [5]. Due to this the level of 

productivity and work-related activities of the sufferers 

are impacted the most which in turn affects the healthcare 

cost in billions of dollars annually [6]. Non-speci�c low 

Effectiveness of Muscle Energy Technique

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

Backache is the most common musculoskeletal impairment in general population worldwide. 

Objective: To evaluate the effectiveness of MET and manipulation in the management of non-

speci�c backache. Methods: After getting the REC approval from The Neurocounsel Clinic, 

Islamabad this study was initiated. Duration of study was 6 months from September 20, 2022 to 

March 19, 2023. Simple convenient sampling technique was done for data collection and total 30 

patients of both genders between age of 18-50 years old who had backache due to mechanical 

cause or had no comorbidity of any kind. Those patients who had a) Lumber disc disease, b) 

Spondylolisthesis, c) previous back surgery, d) cardiac disease, e) pain <3 on NPRS, f) Parkinson 

disease were excluded. Two equals (n=15 each) were formed named as group A (MET) and group B 

(Manipulation). 3 sessions/ week for 3 weeks were given to each group along with heating pad 

(10minutes). SPSS version-22 was used for data analysis. NP test was used for between groups 

analysis and level of signi�cance was kept p<0.05. Results: The mean age of patients in group A 

was 28.25 ± 5.53 whereas of group B it was 34.73 ± 10.66. Between groups analysis revealed that 

there was no signi�cant difference (p>0.05) between both groups. Conclusions: It was 

concluded from the result of current study that both MET and manipulation are equally effective 

in the pain reduction and QoL enhancement in NSLBP sufferers. 
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M E T H O D S

between age of 18-50 years old were included in this study 

who had backache due to mechanical cause or had no 

comorbidity of any kind. Following individuals were 

excluded from the study a) Lumber disc disease, b) 

Spondylolisthesis, c) previous back surgery, d) cardiac 

disease, e) pain <3 on NPRS, f) Parkinson disease. Two 

equal groups (n=15) were formed. Group A (interventional 

group) received muscle energy technique along with 10 

minutes of heating pad to low back area. In MET, PIR 

technique was employed at the rate of 6-10 stretches, each 

stretch was of 15 seconds following a 10 seconds relaxation 

2 times a day for 3 session per week for 3 weeks. Group B 

(Control group) was given lumber spine manipulation (HVLA 

thrust technique) 1x/day for 3 session per week with a total 3 

weeks of interventions along with 10 minutes of heating 

pad to lower back area. Total 9 sessions were incorporated 

in this study and results were evaluated on the basis of pain, 

quality of life and disability by use of following tools, a) 

NRPS, b) EQ-5D-5L (QoL). Evaluations were done at 

baseline and after end of study. SPSS version 22.0 was used 

for the statistical analysis of data. Normality of data were 

checked by use of Shapiro Wilk test. As our data were non-

normally distributed, we used non-parametric tests (Man-

Whitney U test) for between groups analysis. p<0.05 was 

kept as level of signi�cance in this study with CI=95%.

Total 30 patients were included in current study. Two equal 

groups of 15 patients in each group were formulated. The 

frequency of age between 18-30 years of patients in group 

A was 09(60.1%) whereas in group this frequency was 

06(40.2%). The frequency of participants in between age 

group of 31-40 & 41-50 years in group A was 04(26.6%) & 

02(13.3%) while in group B this frequency of participants 

was 03(19.6%) and 06(40.2%) respectively. From the 

perspective of gender distribution, it was found that there 

were 08(53.3%) of males and 07(46.7%) females in group A 

while such distribution in group B was found that the 

frequency of male participants was 06(39.7%) and of 

females it was 09(60.3%). Marital status distribution in 

current research showed that there were 05(33.3%) singles 

in group A while in group B 08(53.3%) patients were single 

and married patients in group A were 10(66.7%) whereas in 

group B there were 07(46.7%) (Table 1).
Table 1: Frequency distribution

back pain (NSLBP) arises due to many reasons such as 

muscular insu�ciency, muscular imbalance, faulty 

mechanics, postural impairment and inadequate supply of 

blood to muscles [7, 8]. There are many interventions in 

literature which are commonly employed to the treatment 

of this disease. First line management includes the 

pharmacological intervention in which muscle relaxants 

(tizanidine), NSAIDs (Ibuprofen), opioids, antidepressants 

and pregabalin are mainstream drugs which are used [9, 

10]. Non-pharmacological intervention includes the 

physical therapy and bed rest with lifestyle modi�cations. 

In physical therapy there are many methods which are used 

to treat the NSLBP such as manual therapy exercises 

(MET), manipulation, kinesio tape, braces, stretches and 

modalities. In modalities most frequently used are SWD, 

Microwave diathermy, Interferential currents, TENS, 

NMES, Ultrasound and low laser [11, 12]. One of the effective 

techniques invented by Fred Mitchell was the muscle 

energy technique which is used to reduce the muscle 

spasm (muscle relaxation) and increases the muscle 

elasticity as well as strength. This technique has two basic 

components, one is post isometric relaxation and post 

facilitation stretch. This technique is most commonly used 

intervention in physical therapy for the management of 

backache even patient can perform this exercise at home. 

Many studies have reported that MET is as e�cacious as 

manipulation of lumber spine to enhance the ROM, pain 

reduction and disability alleviation [13]. Manipulation is 

another technique which is used by many physiotherapists 

in the LBP management. Manipulation induces the 

relaxation of mobility restricted area by unlocking the facet 

joints of affected region of spine. As a result, relaxation and 

ROM gain occurs instantly. It has been reported in literature 

that manipulation has the same effects as of NSAIDs 

because it as neurophysiological effects [14]. As reported 

by Salman et al., in their study that MET and manipulation 

are effective in the management of non-speci�c neck pain, 

both of these techniques could be used for the 

management of non-speci�c backache as no such 

intervention in combination had been used in literature for 

this condition [15]. The purpose of this study was to 

evaluate the effectiveness of MET and manipulation in the 

pain management and quality of life enhancement in 

NSLBP individuals.

18-28

31-40

41-50

Variable Frequency (%)

09(60.1)

06(40.2)

04(26.6)

03(19.6)

02(13.3)

06(40.2)

Current RCT (Randomized control-trail) was initiated after 

getting approval from the ethical review committee of The 

Neurocounsel Clinic Islamabad. The duration of this study 
th thwas six months from 20  September 2022 to 19  March 

2023. Sample size was calculated by Epitool which came as 

30. Simple convenient sampling technique was done for 

recruitment of patients in current study. Both genders 

R E S U L T S

Groups

A

B

A

B

A

B

Age
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This study was conducted to evaluate the effectiveness of 

muscle energy technique and manipulation in the 

management of non-speci�c backache on the basis of pain 

and quality of life. Tools used for evaluation were NPRD and 

EQ-5D-5L. It was concluded from the results of this study 

that both MET and manipulation are equally effective for 

the management of non-speci�c backache sufferers.  

Dhinkara et al., conducted an RCT in which they compared 

muscle energy technique with conventional strengthening 

exercises. They formulated two groups same as of our 

study (n=15 each group). They gave 6 sessions of exercises 

and evaluated on the basis of Visual analog scale (VAS) and 

ODI (Oswestry disability index). Post intervention results 

depicted that MET is somewhat more effective in reducing 

pain and enhancing functional outcome in backache 

patients as compared to conventional exercises. Our 

results of our study are in coherence with this study that 

MET is an effective intervention in NSLBP management. 

[16]. Fahmy et al., conducted an RCT to compare the 

e�cacy of MET and MEE (McKenzie extension exercises) in 

the management of non-speci�c back pain. They recruited 

40 subjects in their study and divided them into two equal 

groups (n=20 each). Duration of study was of 3 weeks same 

as of current study and they gave total 12 sessions but, in 

our study, we gave 9 sessions in total. Their evaluation 

D I S C U S S I O N

Male

Female

08(53.3)

06(39.7)

07(46.7)

09(60.3)

A

B

A

B  

Gender

Single

Married

05(33.3)

08(53.3)

10(66.7)

07(46.7)

A

B

A

B

Marital Status

The mean age of patients in group A was 28.25 ± 5.53 

whereas of group B it was 34.73 ± 10.66. (Table 2).
Table 2: Descriptive Statistics

Age
28.25 ± 5.53

34.73 ± 10.66

Variable Mean ± SD

A

B

Groups

As our data were non-normally distributed which was 

demonstrated by Shapiro wilk test (p<0.05), so we 

performed Man Whitney U test (NPT) to analyze the 

difference between groups. The descriptive statistics 

were illustrated in the form of median and interquartile 

range (IQR). On the basis of numeric pain-rating Scale 

(NPRS), in group A median and IQR at baseline was 7(3) while 

in group B it was 6(2). After the 3 weeks of intervention both 

groups median and IQR values reduced to 2(1) in group A and 

3(2) in group B with U-value 110.50 at baseline and 107.50 

after 3 weeks of exercises. As, p-value was greater than 

0.05 post intervention which revealed that there was no 

signi�cant difference between both groups and both 

interventions were equally effective in the reduction of 

pain on NPRS in non-speci�c backache individuals (Table 

3).
Table 3: Comparison between groups in the basis of NPRS 

At baseline

After 3 weeks

7(3)

6(2)

2(1)

3(1)

Intervals

A

B

A

B

Groups MD (IQR) U p-value

110.50

107.50

0.93

0.82

When comparison was made on the basis of health-related 

quality of- life in NSLBP participants it was found that there 

were improvement in both groups as median and IQR score 

reduced in all parameter of EQ-5D-5L questionnaire except 

in overall score where increase in score meant there is an 

improvement so, overall health score median and IQR 

improved in this parameter. But when analysis was made 

Man Whitney U test revealed that there was no signi�cant 

difference between the both type of interventions because 

p>0.05. This showed that both interventions were found to 

be equally effective in the management of NSLBP 

sufferers. All median, interquartile ranges, U-values and p-

values are depicted in table 4.

Table 4: Comparison between groups on the basis of EQ-5D-5L 

(QoL) 

Pre intervention Mobility

Pre intervention Selfcare

Pre intervention Usual 
activities

Pre intervention Pain/
Discomfort

Pre intervention Anxiety/
Depression

Post intervention Overall 
Health status

Post intervention Mobility

Post intervention Selfcare

Post intervention Usual 
activities

Post intervention Pain/
Discomfort

Post intervention Anxiety/
Depression

Post intervention Overall 
Health status

4(2)

3(2)

4(2)

3(1)

5(3)

4(2)

4(3)

4(2)

3(2)

5(3)

20(15)

22(17)

2(1)

2(1)

2(0)

1(0.5)

1(1)

1(1)

2(1)

2(0)

1(0.5)

2(1)

85(18)

77(10)

EQ-5D-5L (QoL)

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

Groups MD (IQR) U p-value

90.00

101.0

84.00

105.0

103.5

74.00

83.50

68.50

101.50

92.50

99.20

85.00

0.36

0.65

0.25

0.77

0.71

0.10

0.23

0.06

0.65

0.41

0.59

0.26
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revealed that both interventions are equally effective in 

reduction of pain severity (VAS) and also function disability 

(ODI). Our results are positive supported by this study as 

well [17]. Ghasemi et al., conducted RCT to compare the 

effectiveness of MET, CST (cranio sacral therapy) and SMT 

(Standard manual therapy). Tools used for evaluation were 

VAS & ODI. They gave total 10 session to each group at the 

rate of 2x/week for 5 weeks. Their results revealed that all 

interventions were effective in pain & depression 

reduction, improving the functional disability and in 

enhancing the quality of life. Our results are in coherence 

with this study [18]. An RCT was carried out by Patel et al., to 

evaluate the effectiveness of MET and NTM (Neural tissue 

mobilization) in NSLBP sufferers. They included 20 

patients in their study and divided them into two equal 

group (n-=10 each). Duration of their study was 2 weeks and 

they gave total 5 sessions to each group. Evaluation was 

done by the use of VAS and ODI scale. Results of their study 

depicted that both interventions are effective in 

management of LBP pain and improvement of functional 

outcome and ROM of hamstrings. Our results are positively 

supported by this study [19]. Sturion et al., conducted a 

study to evaluate the e�cacy of MET and manipulation 

(HVLA) in the management of backache. They formed two 

groups (n=5 in each group). They gave 3 sessions at the rate 

of 1 session/week for three weeks. Their results 

demonstrated that both interventions are equally effective 

in the pain reduction (NPRS, MPQ) & disability reduction 

(RMDQ). Current study used the same intervention as of this 

study with more treatment sessions than aforementioned 

study. Our results are in coherence with this study [20]. 

Licciardone et al., conducted a narrative review to evaluate 

the e�cacy of osteopathic manipulation (HVLA) in the 

management of NSLBP. Result of their review depicted 

that spinal manipulation is an effective technique in pain & 

disability reduction in LBP sufferers. Our results are in 

coherence with this review [21].٫

It was concluded from the result of current study that both 

muscle energy technique and manipulation (HVLA) are 

equally effective in pain reduction and in improving the 

quality of life of NSLBP sufferers.
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Original Article

X-chromosomal short tandem repeats (X-STRs) are an 

ideal complement to autosomal markers, particularly in 

cases of complex kinship analysis. This is especially true in 

cases where paternity is in question and the child in dispute 

is a girl. X-STRs can accurately determine sisterhood 

without needing the father's DNA and identify female DNA 

in mixed stains [1-3]. Many X-STRs have been evaluated for 

forensic use, and several X-STRs multiplex systems have 

been developed that can co-amplify three [4], four [5-7], 

�ve [8-9], six [10], seven [11], ten [12], 12 markers [13], 13 

markers [14]. Multiplex with more markers has recently 
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been developed to obtain a high degree of discrimination 

[15]. The approach of multiplex analysis of STR markers has 

proved worthwhile to minimize labor, genetic material and 

analysis time for casework in DNA testing laboratories [16]. 

One of the most critical parameters for the multiplex PCR 

reaction is the designing of primers. Primer pairs must 

have similar annealing temperatures to be ampli�ed in a 

single reaction. Additionally, primers' interactions must be 

examined to avoid the primer-dimer formation that can be 

reduced by minimizing the excessive regions of 

complementarily between primers. The stringent initial 

13 X-STRs Multiplex PCR System

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

X-chromosomal short tandem repeats (X-STRs) markers complement autosomal STR 

identi�cation systems and valuable tools in complex kinship cases. Objective: To develop a 

multiplex PCR system that consists of 13 X-chromosome STR markers, including GATA172D05, 

DXS8378, DXS6801, DXS6793, DXS6810, DXS7132, GATA31E08, DXS9902, HPRTB, DXS6789, 

DXS7423, DXS8377, DXS981 and sex-determining locus Amelogenin. Methods: Primer 

sequences of all X-STR markers were acquired from the Genome databases, and the original 

sequences for HPRTB, DXS6789, DXS7423, DXS8377 and DXS981 were modi�ed to eliminate 

primer-dimer formation and optimize melting temperatures to increase annealing e�ciency. 

All primer pairs were labelled with �uorescent dyes to support ampli�cation in a multiplex PCR, 

and the cycling conditions for multiplex PCR were optimized. Alleles for each locus were bi-

directionally sequenced to determine the exact repeat size, and alleles generated in multiplex 

reactions were undistinguishable from alleles produced in a single marker PCR reaction. 
-8Results: The combined power of discrimination of 13 X-STRs was 2.96 x 10-13 and 2.58 x10  in 

females and males, respectively. Conclusions: In conclusion, we have developed a 14-plex PCR 

system that can potentially be used for parentage testing and forensic casework studies. 
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primer selection reduces the costly optimization process 

of multiplex PCR [17]. Here, we describe developing a 14-

plex PCR system with 13 X-chromosomal STR markers and 

sex-determining locus Amelogenin. Alleles for each locus 

were bi-directionally sequenced to determine the exact 

repeat size and repeat structure of the X-STRs. The 

estimated high combined power of discrimination for 13 X-

STRs included in the multiplex strongly advocate for its 

potential to be used for parentage testing and forensic 

casework studies.

M E T H O D S

Sequences of all primer-pairs, GATA172D05, DXS8378, 

DXS6801, DXS6793, DXS6810, DXS7132, GATA31E08, 

DXS9902, HPRTB, DXS6789, DXS7423, DXS8377 and DXS981 

w e r e  o b t a i n e d  f r o m  t h e  G e n o m e  D a t a b a s e 

(http://www.gdb.org). Primer sequences for GATA172D05, 

DXS8378, DXS6801,  DXS6793, DXS6810, DXS7132, 

GATA31E08 and DXS9902 were used without modi�cation. 

In contrast, primer sequences for HPRTB, DXS6789, 

DXS7423, DXS8377 and DXS981 were modi�ed to avoid 

primer dimer formation and have similar melting 

temperatures for all markers included in the multiplex. Taq 

polymerase adds an extra Adenosine nucleotide to the 3´ 

end of each PCR product, and this PCR product is termed 

“plus A”. In contrast, the PCR product without the additional 

adenosine is called “minus A” [18]. It has been shown that if 

the 5´-end of un-labelled primer is a guanosine nucleotide, 

it favors the plus A form of PCR product and reduces the 

split peaks that arise for two PCR products differing in 

length by one base pair [19]. GATA172D05, DXS6810, and 

DXS9902 sequences were modi�ed by adding guanine to 

the 5´ end of either forward or reverse primer sequences. 

The fragment size of all markers labelled with the same 

�uorescent dye in a multiplex reaction must be su�ciently 

apart to eliminate overlaps that may lead to ambiguities in 

assigning the alleles, especially with the discovery of new 

allele(s). The fragment size for each newly designed primer 

pair was determined in silico PCR as previously described 

[20]. A multiplex layout schematic of 13 X-STRs and 

Amelogenin was prepared (Figure 1). All primer pairs were 

examined for the possible interaction with Autodimer 

software to avoid primer dimer formation in multiplex PCR 

as described [21]. Ten cc blood samples were collected 

from healthy, unrelated individuals of Pakistani descent 

and genomic DNA was extracted from white blood cells 

using the phenol-chloroform method described previously 

[ 2 2 ] .  T h e  g e n o m i c  D N A s  w e r e  q u a n t i � e d 

spectrophotometrically, and the multiplex PCR was 

performed in a 20 µl volume containing 10 ng of genomic 

DNA, 75 mM Tris HCl, 20 mM (NH)  SO 2 mM MgCl , 6.25 µM 2 4, 2

Spermine Tetra-hydrochloride, 200 µM of each dNTP, and 1 

Figure 1:  Multiplex layout schematics and dye labelling for 13 X-

STRs and Amelogenin (14-plex PCR System)

The primer-pair sequences, their corresponding labelling 

dyes, fragment lengths and Tm values are shown in Table 1.
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unit of Taq DNA polymerase. Primer concentrations, 

magnesium concentrations and annealing temperature 

were optimized for proper ampli�cation. The optimized 

primer concentrations are shown in Table 1. The 

ampli�cation program consisted of pre-ampli�cation at 95 

°C for 5 min, followed by 28 cycles of denaturation at 94 °C 

for 1 min, annealing at 57 °C for 1 min and 30 sec, and 

extension at 65 °C for 2 min. To terminate the “minus A” 

ampli�cation sequence, a �nal extension for 60 min at 60 °C 

was added. DNA samples were genotyped in a 16-capillary 

ABI PRISM 3100 Genetic Analyzer (Applied Biosystems, 

Foster City, CA). The loading mixture was prepared by 

mixing 1 µl of the multiplex PCR product with 15µl de-ionized 

Formamide (Applied Biosystems) and 0.2 µl GeneScan 500 

LIZ size standard (Applied Biosystems). 9947 A DNA sample 

from Promega (Promega, Madison, WI) was used as a 

control [23]. GeneScan Analysis software 3.7 (Applied 

Biosystems) analyzed the resolved PCR products. Different 

alleles of all markers were sequenced on puri�ed 

fragments using male genomic DNA to determine the allele 

size and the repeat sequence. Puri�ed products were 

sequenced using the Big Dye Sequencing Kit from Applied 

Biosystems according to the manufacturer's instructions. 

The ampli�cation process consisted of a pre-denaturation 

step at 96°C for 1 min, followed by 35 cycles of denaturation 

at 96°C for 20 sec, annealing at 50°C for 15 sec, extension at 

60°C for 4 min and a �nal extension at 60 °C for 5 min. 

Sequencing products were separated on an ABI 3100 

Genetic Analyzer (Applied Biosystems) and were 

assembled with Seq Scape software (Applied Biosystems). 

Sensitivity studies of 14-plex were performed using serial 

dilutions (20 ng, 10 ng, 5 ng, 2.5 ng, 1.25 ng, 0.625 ng, 0.312 

ng) on female DNA samples to evaluate the minimum 

quantity required to obtain the complete DNA pro�le. The 

higher amount of template DNA (40-150 ng) was also tested 

for co-ampli�cation of markers in the multiplex to observe 

if there were any non-speci�c products. The Gene Scan 



Analysis threshold was set at  100 RFU (relative 

�uorescence units). The per cent stutter was calculated by 

dividing the peak height at the stutter position by the 

height of the true allele. We examined 432 DNA samples 

from �ve ethnic groups living in Pakistan and calculated the 

combined power of discrimination of all 13 markers [24]. 

We constructed an allelic ladder consisting of all variants 

identi�ed in the Pakistani population. PCR ampli�cation of 

all markers was performed in a single multiplex reaction, 

and the resulting peaks of alleles were balanced by mixing 

the markers in appropriate ratios. The ampli�cation 

protocol included pre-denaturation at 95°C for 5 min, 

followed by 35 cycles of denaturing at 94°C for 1 min, 

annealing at 57°C for 1 min, and extension at 72°C for 1 min. 

The �nal extension was performed at 72 °C for 30 min. This 
°mixture of all PCR products was concentrated at 30 C for 

about 30 min to obtain the locus-speci�c allelic ladder for 

all markers. This concentrated PCR product was diluted to 

a ratio of 1/100. PCR conditions were included using 1 ul of 

the diluted allelic mixture as a template to re-amplify all 

alleles. The process consisted of pre-denaturation at 96°C 

for 2 min, followed by 10 cycles of denaturing at 94°C for 1 

min, annealing at 57°C for 1 min, and extension at 70° C for 1 

min and 30 sec followed by 28 cycles of denaturing at 90°C 

for 1 min, annealing at 57°C for 1 min, and extension at 70°C 

for 1 min and 30 sec. The �nal extension was done at 60 °C 

for 30 min.
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F-cctcgtgatcatgtaagttgg

R-cagaaccaataggagatagatgg

F-caacctgccctttatcacc

R-ggcctttgtctccagtacc

F-aggggagaaggctagaatga

R-cagctgacagagcacagaga

F-tggagtctctgggtgaagag

R-caggagtatgggatcaccag

F-atctaccacttcatggcttacc

R-gtgtatttttgctccttcgttc

F-cagattcatggttctccttgtg

R-gaagtcaccaccatattgttcc

F-ccctgggctctgtaaagaata

R-cttgaggccaaccatcag

DXS6789

DXS7423

GATA31E08

DXS9902

DXS8377

DXS981

Amelogenin

NED

NED

NED

PET

PET

PET

PET

F

F

F

F

F

F

F

121-161

185-201

224-252

160-176

225-276

299-331

ChrX=119 ChrY=125

0.06

0.05

0.07

0.07

0.15

0.16

0.042

58.09

56.9

58

57.1

57.9

57.9

57.9

57.9

57.3

57.9

59.6

58.3

58.3

57.6

F-tagtggtgatggttgcacag

R-ataattgaaagcccggattc

F-gtctctatttccatctctgtctcc

R-ttctttctctcacccctgtct

F-cacaggaggtttgacctgtt

R-aactgagatggtgccactga

F-agtcatttcctctaacaagtctcc

R-tccagagagtcagaatcagtagg

F-acacacgtggtttagaccgt

R-ccagagctacgggaatatga

F-acagaaaaccttttgggacc

R-cccagccctgaatattatca

F-agcccattttcataataaatcc

R-aatcagtgctttctgtactattgg

GATA172D05

HPRTB

DXS8378

DXS6801

DXS6793

DXS6810

DXS7132

Marker

6-FAM

6-FAM

6-FAM

VIC

VIC

VIC

VIC

Primer labelled Dye Labeling Primer Sequences Fragment Length Multiplex PCR 
(Primer conc. µM)

Melting temperature 
(Tm) 0C

F

R

F

F

F

F

F

108-132

158-186

191-219

118-146

178-199

209-225

273-301

0.105

0.1

0.11

0.067

0.125

0.115

0.2

58.1

58

57.6

58

57.6

59.3

57.2

57.7

58

57.8

58

57.5

56.3

56.8

Table 1: Primer sequences, dye labels, fragment lengths, primer concentrations and physical characteristics of the 13 X-STR markers and 

sex-determining marker amelogenin

A multiplex PCR system was developed for paternity testing 

and complex kinship analyses with 13 X-STR markers and 

sex-determining locus amelogenin. The 14-plex PCR 

system included DXS7132, DXS6789, DXS9902, DXS8377, 

GATA172D05, DXS8378, DXS6810, DXS7423, GATA31E08, 

DXS981, DXS6793, HPRTB and DXS6801, and all of them 

were optimized to be ampli�ed in a single multiplex 

reaction. These 13 X-STR markers were selected based on 

their genetic localization, high polymorphism and span of 

the X-chromosome representing all the 4-linkage groups 

categorized previously by Szibor R. and his co-workers [3]. 

R E S U L T S



The markers used in this study were spaced su�ciently apart on the X chromosome to minimize linkage disequilibrium (LD). 

The analysis revealed no indication of LD between the 13 markers [24]. As a result, all markers investigated in this study have 

been identi�ed as independent markers suitable for use in forensic practice. An example of a 14-plex assay showing the 

female DNA pro�le is in Figure 2.
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Figure 2: The DNA pro�le of a female generated using a 14 plex X-STR multiplex system developed during the course of this 

study 

The formation of primer-dimer is a critical parameter, especially in multiplex ampli�cation. All primer pairs were analysed by 

Auto-dimer software to eliminate primer dimers, and any primer pairs that exhibited an alignment score of 8 or greater were 

redesigned to obtain optimal primer pairs. Similarly, melting temperatures (Tm) is also another critical parameter for optimal 

ampli�cation, and 5 X-STR markers HPRTB, DXS6789, DXS7423, DXS8377 and DXS981 were redesigned for Tm values in a 
osmall range (56.3-59.6 C). The primer (Tm) values and primer sequences are shown in Table 1. Finally, the primer annealing 

speci�city to the target region is an equally important parameter. All primer pairs were examined with BLAST algorithms. 

Only those primer pairs were selected that showed speci�c binding to target regions. Smaller products provide more 

advantages than their larger counterparts for optimizing the analysis of degraded DNA [25]. Therefore, the total length of the 

ampli�ed fragments in the multiplex was set at a maximum of 325 base pairs. We examined 432 DNA samples from �ve ethnic 

groups of the Pakistan population, and their pro�les in multiplex reactions were similar to pro�les obtained in PCR with single 

X-STR markers [24]. All markers' ampli�cation was balanced by empirically varying the number of primers. DXS6801, 

DXS6789 and DXS9902 of multiplex PCR system showed preferential ampli�cation due to their smaller product size, as 

reported previously [26]. Therefore, the concentration of primers of these three markers was reduced to approximately half 

to obtain balanced peaks in the DNA pro�le (Table 1). The markers labelled with NED dye (DXS7423, GATA31E08) also resulted 

in higher ampli�cation and thus, the primers were used in low concentration to obtain a balanced DNA pro�le, as shown in 

Table 1. We examined a range of template DNA concentrations in our 14-plex system and obtained optimized results with 1-2 

ng template DNA when used in 28 cycles of PCR. Ampli�cation with 1-2 ng template DNA produced >100 RFU threshold, as 

mentioned in previous studies for the Y-STR "megaplex" system [27], whereas low input of template DNA amounts (< 1 ng) 

resulted in more variable results and partial pro�les. Moreover, markers with considerable fragment lengths (DXS7132, 

DXS981) started dropping at a low amount of template DNA (< 1 ng), consistent with previous reports [28, 29]. On the other 

hand, nonspeci�c products were observed with a higher amount of template DNA (40-150 ng), particularly in the markers 

labelled with VIC and NED dyes, consistent with previous reports [27]. An allelic ladder is a laboratory-constructed model that 



Stutter for tetra-nucleotide repeat markers has been 

reported at approximately <10% of the central peak, and 

the amount of stutter observed for STR marker was 

inversely correlated with the length of the core repeat unit 

[33]. Therefore, the stutter is always higher with 

dinucleotide repeats but to a lesser extent with tri- and 

Table 2:  Alleles of all 13 X-STR markers combined to develop an 

Allelic ladder

6,8,9,10,11,12

9,11,12,13,14,15,16

8,9,10,11,12,13,14

8,9,10,11,12,13,14,15

9,10,11,12,13,14,15,16

16,17,18,19,20

11,12,13,14,15,16,17,18

14,15,16,17,18,19,20,21,22,23

13,14,15,16,17

6,7,8,9,10,11,12,13

9,10,11,12,13

39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56

10,12,13,14,15,16,17

GATA172D05

HPRTB

DXS8378

DXS6801

DXS6793

DXS6810

DXS7132

DXS6789

DXS7423

GATA31E08

DXS9902

DXS8377

DXS981

Locus Alleles included in allelic ladder

D I S C U S S I O N

Developing the 13 X-STR multiplex PCR system for paternity 

testing was a remarkable achievement in forensic 

genetics. Markers were selected based on their genetic 

localization, high polymorphism, and representation of all 

4-linkage groups on the X-chromosome. Successful 

ampli�cation of these markers in a single multiplex 

reaction further validated their suitability for paternity 

DOI: https://doi.org/10.54393/pjhs.v4i07.931
Tariq MA and Tahir MA

13 X-STRs Multiplex PCR System

28
PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers

contains the most frequent alleles for a particular short tandem repeat (STR) found in a human population [30]. It controls the 

size (migration) variations due to temperature �uctuations during electrophoresis [31]. We constructed an allelic ladder that 

includes all the common alleles of the 13 X-STRs identi�ed in the Pakistani population, except for some rare alleles, as 

recommended in the literature [31]. In male subjects, the PCR product was sequenced to determine the exact size of the 

allele and to repeat the sequence. Ladder alleles were placed between rare alleles of adjacent markers with no overlapping. A 

minimum difference of 8 base pairs between two adjacent markers was also maintained (Table 1). However, there was an 

exception of difference between rare alleles of marker HPRTB and DXS8378 (5-bp) in the 6-FAM dye channel, but it was 

according to the recommendation of IFSH [32]. Therefore, overlapping between the multiplex markers was only observed in 

some populations even after discovering three new alleles in marker DXS6793 and two in marker DXS981 (Table 2) [24]. The 

Allelic ladder consisted of 102 alleles for 13 X-STRs alleles, as shown in Figure 3 and listed in Table 2.

Figure 3: Allelic ladder with alleles from 13 X-STR markers. The development of the Allelic ladder is described in methods and materials.  

tetra-nucleotide repeat markers [34]. These results were 

further con�rmed in our analyses as the stutter peaks for 

DXS7132 and DXS981 were negligible (<10%) [13, 35]. In 

contrast, the stutter products with tri-nucleotide repeat 

marker DXS8377 were intensive (up to 27%), consistent 

with previous reports [4, 36]. Another tri repeat marker, 

DXS6793, also produced up to 13% of stutter product, which 

was higher than stutter product (up to 10%) for tetra repeat 

markers (DXS7132 and DXS981). However, typing the 

samples was easy due to stutter peaks at all the markers, 

including DXS8377. This parameter should be considered 

during the mixture analysis because it has been proven 

essential to distinguish between stutter and true alleles 

[37]. 



[42] for HPRTB. In contrast, Edwards and colleagues used 

the complementary strand resulting in an extra repeat 

motif AGAT [38], although it was according to the 

recommendation of ISFG [32]. Therefore, the AGAT repeat 

motif from the non-coding strand was used in allele calling 

in this study, which is very similar to Edwards et al., [38]. A 

simple repeat motif (AGAT) has been described previously 

for marker GATA31E08 [43], followed by the marker's allele 

designation during this study. However, recently a change 

in nomenclature at this particular locus has been proposed 

with the inclusion of “AGGG” in the repeat motif 

[(AGGG) (AGAT) ] [41]. Therefore, this nomenclature adds n m

t wo  ex t r a  r e p e a t s  to  t h e  p r ev i o u s l y  d e s c r i b e d 

nomenclature [43]. The alleles were designated according 

to the suggestion of Edelmann et al., for marker DXS7132 

and DXS8377 [40], Hering et al., for marker DXS6789 [44], 

Edelmann et al., for marker DXS9902 [39] and Edelman et 

al., DXS6801 [45]. The allele designation of DXS8378, 

DXS6810, DXS7423 and DXS981 was according to Shin et al., 

[43], whereas the allele designation of DXS6793 was 

according to Jia et al., [46]. All 13 X-STR primer pairs 

showed high discriminatory powers ranging from 0.758-

0.978 for females and 0.613-0.905 for males in our 

population [24]. The observed alleles, repeat size and motif 

structure of 13 X-STR markers are shown in Table 2. We 

examined DNA pro�les generated with genomic DNAs of 

432 individuals of Pakistani descent, and the combined 

power of discrimination of 13 X-STRs was determined to be 
-13 -82.96 x 10 and 2.58 x10  in females and males, respectively, 

which strongly advocates for their utility in complex kinship 

testing especially in de�ciency paternity testing, grand-

mother grand-daughter testing and analysis of mixed 

stains to identify the female DNA. Multiplex PCR-based STR 

analysis was the most effective technique for forensic DNA 

analysis. A recent study evaluated the e�cacy of indirect 

multiplex kits for direct ampli�cation of 103 saliva samples 

without pretreatment using thirteen non-direct multiplex 

kits, resulting in an 80% reduction in turnaround time. The 

developed protocol was cost-effective, time-e�cient, and 

did not compromise the quality of the DNA pro�le. All 

tested samples produced complete DNA pro�les matching 

the required quality parameters. That was the �rst report 

of direct DNA ampli�cation with non-direct multiplex STR 

kits without pretreatment [47].

C O N C L U S I O N S

In conclusion, we have developed and optimized a 13 X-STR 
-system with a combined power of discrimination 1-2.96 x 10

13 -8and 1-2.58 x10  in females and males, respectively, due to 

its signi�cant combined power of discrimination and 

sensitivity. This system can be e�ciently used in 

parentage testing and forensic casework. To our 
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testing and complex kinship analyses. Primer design was 

essential to maximize ampli�cation and minimize primer 

dimer formation. Autodimer software was used to analyses 

all primer and redesigned pairs with an alignment score of 8 

or greater. The melting temperature (Tm) was carefully 

considered to achieve optimal ampli�cation, and some 

primer pairs were redesigned to have Tm values in the 

smaller range. The speci�city of primer annealing was also 

evaluated using the BLAST algorithm to ensure speci�c 

binding. These considerations increase the e�ciency and 

reliability of multiplex PCR systems [25]. Quantitative 

optimization of  primer pairs  and template DNA 

concentration further improved the performance of the 

multiplex PCR system. Balancing the ampli�cation of 

markers was achieved by adjusting primer concentrations 

for some markers, considering their product size and 

ampli�cation characteristics. The optimal template DNA 

concentration was determined to be in the range of 1–2 ng. 

These improvements ensured consistent and reliable 

results for paternity testing. Designing and constructing an 

allelic ladder speci�c to the Pakistani population was 

another critical aspect of the multiplex PCR system. The 

allelic ladder is a size standard that allows accurate allele 

sizing and translocation variation during electrophoresis. 

The ladder was carefully constructed to include all 

common alleles of the 13 X-STR markers identi�ed in the 

population and some rare alleles [31]. The allelic ladder 

consisted of 102 alleles, providing a comprehensive 

reference for allele identi�cation in paternity testing. 

Stutter formation, a well-known phenomenon in STR 

analysis, was also investigated in the context of multiplex 

PCR systems. The extent of stutter formation was 

in�uenced by the length of the repeat unit of the markers, 

with tetranucleotide repeat markers exhibiting lower levels 

of stuttering than dinucleotide repeat markers. This 

excellent 13 X-STR multiplex PCR system offered a reliable 

and e�cient tool for complex paternity testing and kinship 

analyses. Careful selection of markers, primer design, 

quantitative optimization,  and consideration of 

perturbation formation contributed to the robustness and 

accuracy of the system. The International Society of 

Forensic Haemogenetics (ISFH) Commission guidelines 

were followed to assign the alleles of X-STR markers [32]. 

However, there are a few discrepancies in the reported 

nomenclature. In the case of GATA172D05, the repeat motif 

was �rst described as GATA [38] and later as the addition of 

an extra repeat of TAGA by Edelmann and colleagues [39, 

40]. The �anking region of the TAGA repeat motif has a 

TATA sequence that added one repeat in nomenclature 

[41]. This research study used the nomenclature Edelmann 

et al., 2002 concerning GATA172D05. The repeat motif 

(TCTA) of the coding strand was used by Hearne colleagues 
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knowledge, this was the �rst study that describes a 

combination of 13 X-STR markers in a single ampli�cation 

system. 

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

Conceptualization: MAT1

Methodology: MAT2

Formal analysis: MAT2

Writing-review and editing: MAT1, MAT2

All authors have read and agreed to the published version 

of the manuscript.

R E F E R E N C E

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest.

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

The authors received �nancial support for the research 

from CEMB, Indigenous PhD fellowship, HEC, Islamabad.

[1] Asamura H, Sakai H, Kobayashi K, Ota M, Fukushima 

H. MiniX-STR multiplex system population study in 

Japan and application to degraded DNA analysis. 

International Journal of Legal Medicine. 2006 May; 

120: 174-81. doi: .10.1007/s00414-005-0074-6

Pereira R, Pereira V, Gomes I, Tomas C, Morling N, 

Amorim A, et al. A method for the analysis of 32 X 

chromosome insertion deletion polymorphisms in a 

single PCR. International Journal of Legal Medicine. 

2012 Jan; 126: 97-105. doi: 10.1007/s00414-011-0593-

2.

Szibor R, Krawczak M, Hering S, Edelmann J, Kuhlisch 

E, Krause D. Use of X-linked markers for forensic 

purposes. International Journal of Legal Medicine. 

2003 Apr; 117: 67-74. doi: 10.1007/s00414-002-0352-

5.

Israr M, Shahid AA, Rahman Z, Zar MS, Shahzad MS, 

Husnain T, et al. Development and characterization of 

a new 12-plex ChrX miniSTR system. International 

Journal of Legal Medicine. 2014 Jul; 128: 595-8. doi: 

10.1007/s00414-014-1009-x.

Athanasiadou D, Stradmann-Bellinghausen B, 

Rittner C, Alt KW, Schneider PM. Development of a 

quadruplex PCR system for the genetic analysis of X-

chromosomal STR loci. International Congress 

Series 2003 Jan; 1239: 311-4. doi: 10.1016/S0531-

5131(02)00479-X.

Lee HY, Park MJ, Jeong CK, Lee SY, Yoo JE, Chung U, 

et al. Genetic characteristics and population study of 

4 X-chromosomal STRs in Koreans: evidence for a 

null allele at DXS9898. International Journal of Legal 

Medicine. 2004 Dec; 118: 355-60. doi: 10.1007/s00414-

004-0456-1.

[2]

[3]

[4]

[5]

[6]

https://doi.org/10.1186/s12889-022-14087-8
https://doi.org/10.1186/s12889-016-3963-3
https://doi.org/10.1016/j.ijnurstu.2010.01.001
https://doi.org/10.1016/j.ijnurstu.2010.01.001
https://doi.org/10.1186/1471-2458-13-1204
https://doi.org/10.1016/S0033-3506(94)80008-1
https://doi.org/10.1016/S0033-3506(94)80008-1
https://doi.org/10.1038/ijo.2015.140
https://doi.org/10.1155/2019/6509083
https://doi.org/10.1155/2019/6509083
https://doi.org/10.1186/s41983-019-0124-5
https://doi.org/10.1186/s41983-019-0124-5
https://doi.org/10.1155/2022/8074837
https://doi.org/10.1159/000525792
https://doi.org/10.1159/000525792
https://doi.org/10.1016/j.apnr.2012.10.001
https://doi.org/10.1016/j.apnr.2012.10.001
https://doi.org/10.1016/j.tem.2021.10.005
https://doi.org/10.1186/s12912-014-0038-6
https://doi.org/10.1186/s12912-014-0038-6
https://doi.org/10.1177/0972753120987465
https://doi.org/10.1177/0972753120987465


Schlenk J, Seidl S, Braunschweiger G, Betz P, Lederer 

T. Development of a 13-locus PCR multiplex system 

for paternity testing. International Journal of Legal 

Medicine. 2004 Feb; 118: 55-61. doi: 10.1007/s00414-

003-0420-5.

Schoske R, Vallone PM, Ruitberg CM, Butler JM. 

Multiplex PCR design strategy used for the 

simultaneous ampli�cation of 10 Y chromosome 

short tandem repeat (STR) loci. Analytical and 

Bioanalytical Chemistry. 2003 Feb; 375: 333-43. doi: 

10.1007/s00216-002-1683-2.

Magnuson VL, Ally DS, Nylund SJ, Karanjawala ZE, 

Rayman JB, Knapp JI, et al. Substrate nucleotide-

determined non-templated addition of adenine by 

Taq DNA polymerase: implications for PCR-based 

genotyping and cloning. Biotechniques. 1996 Oct; 

21(4): 700-9. doi: .10.2144/96214rr03

Valentini A, Miquel C, Taberlet P. DNA barcoding for 

honey biodiversity. Diversity. 2010 Apr 19; 2(4): 610-7. 

doi: .10.3390/d2040610

Schoske R. The design, optimization and testing of Y 

chromosome short tandem repeat megaplexes. 

American University; 2003.

21. Butler JM, Ruitberg CM, Vallone PM. Capillary 

electrophoresis as a tool for optimization of multiplex 

PCR reactions. Fresenius' Journal of Analytical 

Chemistry. 2001 Feb; 369: 200-5. doi: 10.1007/s0021 

60000641.

Wood EJ. Molecular cloning. A laboratory manual by T 

Maniatis, EF Fritsch and J Sambrook. pp 545. Cold 

Spring Harbor Laboratory, New York. 1982.

Szibor R, Edelmann J, Hering S, Plate I, Wittig H, 

Roewer L, et al. Cell line DNA typing in forensic 

genetics—the necessity of reliable standards. 

Forensic Science International. 2003 Dec; 138(1-3): 

37-43. doi: .10.1016/j.forsciint.2003.09.002

Tariq MA, Ullah O, Riazuddin SA, Riazuddin S. Allele 

frequency distribution of 13 X-chromosomal STR loci 

in Pakistani population. International Journal of 

Legal Medicine. 2008 Nov; 122: 525-8. doi: 10.1007/s 

00414-008-0263-1.

Grubwieser P, Mühlmann R, Parson W. New sensitive 

ampli�cation primers for the STR locus D2S1338 for 

degraded casework DNA. International Journal of 

Legal Medicine. 2003 Jun; 117: 185-8. doi: 10.1007/s 

00414-002-0359-y.

Walsh PS, Erlich HA, Higuchi R. Preferential PCR 

ampli�cation of alleles: mechanisms and solutions. 

Genome Research. 1992 May; 1(4): 241-50. doi: 

10.1101/gr.1.4.241.

Hanson EK, Ballantyne J. A highly discriminating 21 

locus Y-STR “megaplex” system designed to augment 

the minimal haplotype loci for forensic casework. 

Journal of Forensic Sciences. 2003 Dec; 49(1): 

JFS2003209. doi: .10.1520/JFS2003209

Bender K, Farfán MJ, Schneider PM. Preparation of 

degraded human DNA under controlled conditions. 

Forensic Science International. 2004 Jan; 139(2-3): 

135-40. doi: .10.1016/j.forsciint.2003.10.003

Schneider PM, Bender K, Mayr WR, Parson W, Hoste B, 

Decorte R, et al. STR analysis of arti�cially degraded 

DNA—results of a collaborative European exercise. 

Forensic Science International. 2004 Jan; 139(2-3): 

123-34. doi: .10.1016/j.forsciint.2003.10.002

Thymann M, Nellemann LJ, Masumba G, Irgens-Møller 

L, Morling N. Analysis of the locus D1S80 by ampli�ed 

fragment length polymorphism technique (AMP-

FLP). Frequency distribution in Danes. Intra and inter 

laboratory reproducibility of the technique. Forensic 

Science International. 1993 Jun; 60(1-2): 47-56. doi: 

10.1016/0379-0738(93)90091-N.

Butler JM. Forensic DNA typing: biology, technology, 
ndand genetics of STR markers.2  Edition. Elsevier; 

2005 Feb.

Bär W, Brinkmann B, Budowle B, Carracedo A, Gill P, 

Lincoln P, et al. DNA recommendations: further 

report of the DNA Commission of the ISFH regarding 

t h e  u s e  o f  s h o r t  t a n d e m  r e p e a t  sys t e m s . 

International Journal of Legal Medicine. 1997 Jul; 110: 

175-6. doi: .10.1007/s004140050061

Urquhart A, Oldroyd NJ, Kimpton CP, Gill P. Highly 

discriminating heptaplex short tandem repeat PCR 

system for forensic identi�cation. Biotechniques. 

1995 Jan; 18(1): 116-8.

Walsh PS, Fildes NJ, Reynolds R. Sequence analysis 

and characterization of stutter products at the 

tetranucleotide repeat locus vWA. Nucleic Acids 

Research. 1996 Jul; 24(14): 2807-12. doi: 10.1093/nar 

/24.14.2807.

Liu QL, Zhao H, Chen JD, Wang XG, Lu DJ, Quan L. 

Development and population study of the 12 X-STR 

loci multiplexes PCR systems. International Journal 

of Legal Medicine. 2012 Jul; 126: 665-70. doi: 

10.1007/s00414-012-0676-8.

Zarrabeitia MT, Amigo T, Sañudo C, de Pancorbo M, 

Riancho JA. Sequence structure and population data 

of two X-linked markers: DXS7423 and DXS8377. 

International Journal of Legal Medicine. 2002 Dec; 

116: 368-71. doi: .10.1007/s00414-002-0316-9

Daniels DL, Hall  AM, Ballantyne J. SWGDAM 

developmental validation of a 19-locus Y-STR system 

for forensic casework. Journal of Forensic Sciences. 

2004 Jul; 49(4): 668-83. doi: .10.1520/JFS2003134

Edwards A, Civitello A, Hammond HA, Caskey CT. DNA 

[27]

[28]

[30]

[31]

[32]

[33]

[34]

[35]

[37]

[29]

[38]

DOI: https://doi.org/10.54393/pjhs.v4i07.931
Tariq MA and Tahir MA

13 X-STRs Multiplex PCR System

31
PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[25]

[24]

[26]

https://doi.org/10.4102/sajp.v76i1.1420
https://doi.org/10.4102/sajp.v76i1.1420
http://www.gdb.org
https://doi.org/10.1007/s00414-005-0074-6
https://doi.org/10.1007/s00414-011-0593-2
https://doi.org/10.1007/s00414-002-0352-5
https://doi.org/10.1007/s00414-002-0352-5
https://doi.org/10.1007/s00414-014-1009-x
https://doi.org/10.1016/S0531-5131(02)00479-X
https://doi.org/10.1016/S0531-5131(02)00479-X
https://doi.org/10.1007/s00414-004-0456-1
https://doi.org/10.1007/s00414-004-0456-1
https://doi.org/10.1016/j.forsciint.2004.11.016
https://doi.org/10.1016/S0379-0738(02)00228-1
https://doi.org/10.1007/s00414-006-0115-9
https://doi.org/10.1016/j.forsciint.2005.05.013
https://doi.org/10.1007/s00414-006-0146-2
https://doi.org/10.1016/j.fsigen.2007.01.011
https://doi.org/10.1007/s00414-009-0414-z
https://doi.org/10.1007/s00414-009-0414-z
https://doi.org/10.1007/s00414-010-0467-z
https://doi.org/10.1007/s00414-003-0420-5
https://doi.org/10.1007/s00216-002-1683-2


typing and genetic mapping with trimeric and 

tetrameric tandem repeats. American Journal of 

Human Genetics. 1991 Oct; 49(4): 746.

Edelman J, Hering S, Michael M, Lessig R, Deischel D, 

Meier-Sundhausen G, et al. 16 X-chromosome STR 

loci frequency data from a German population. 

Forensic Science International. 2001 Dec; 124(2-3): 

215-8. doi: .10.1016/S0379-0738(01)00565-5

Edelmann J, Deichsel D, Hering S, Plate I, Szibor R. 

Sequence variation and allele nomenclature for the 

X-linked STRs DXS9895, DXS8378, DXS7132, 

DXS6800, DXS7133, GATA172D05, DXS7423 and 

DXS8377. Forensic Science International. 2002 Sep; 

129(2): 99-103. doi: .10.1016/S0379-0738(02)00230-X

Gomes I, Prinz M, Pereira R, Bieschke E, Mayr WR, 

Amorim A, et al. X-chromosome STR sequence 

variation, repeat structure, and nomenclature in 

humans and chimpanzees. International Journal of 

Legal  Medicine.  2009 Mar;  123:  143-9.  doi: 

10.1007/s00414-008-0303-x.

Hearne CM and Todd JA. Tetranucleotide repeat 

polymorphism at the HPRT locus. Nucleic Acids 

Research. 1991 Oct; 19(19): 5450. doi: 10.1093/nar/ 

19.19.5450.

Shin SH, Yu JS, Park SW, Min GS, Chung KW. Genetic 

analysis of 18 X-linked short tandem repeat markers 

in Korean population. Forensic Science International. 

2005 Jan; 147(1): 35-41. doi: 10.1016/j.forsciint. 

2004.04.012.

Hering S, Kuhlisch E, Szibor R. Development of the X-

l i n k e d  t e t r a m e r i c  m i c r o s a t e l l i t e  m a r k e r 

HumDXS6789 for forensic purposes. Forensic 

Science International. 2001 Jun; 119(1): 42-6. doi: 

10.1016/S0379-0738(00)00396-0.

Edelmann J and Szibor R. Validation of the X-linked 

STR DXS6801. Forensic Science International. 2005 

Mar; 148(2-3): 219-20. doi: 10.1016/j.forsciint. 

2004.04.069.

Jia Y, Zhou B, Liang WB, Lv ML, Zhang L. Two X-

Chromosome STR Loci DXS6 803 and XS6793 

Frequency Data in Chinese Population. Journal of 

Forensic Sciences. 2004 May; 49(4): JFS2003377. 

doi: .10.1520/JFS2003377

Shrivastava P, Jain T, Kumawat RK. Direct PCR 

ampli�cation from saliva sample using non-direct 

multiplex STR kits for forensic DNA typing. Scienti�c 

Reports. 2021 Mar; 11(1): 7112. doi: 10.1038/s41598-021-

86633-0.

DOI: https://doi.org/10.54393/pjhs.v4i07.931
Tariq MA and Tahir MA

13 X-STRs Multiplex PCR System

32
PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

https://doi.org/10.2144/96214rr03
https://doi.org/10.3390/d2040610
https://doi.org/10.1007/s002160000641
https://doi.org/10.1016/j.forsciint.2003.09.002
https://doi.org/10.1016/j.forsciint.2003.09.002
https://doi.org/10.1007/s00414-008-0263-1
https://doi.org/10.1007/s00414-008-0263-1
https://doi.org/10.1007/s00414-002-0359-y
https://doi.org/10.1101/gr.1.4.241
https://doi.org/10.1101/gr.1.4.241
https://doi.org/10.1520/JFS2003209
https://doi.org/10.1016/j.forsciint.2003.10.003
https://doi.org/10.1016/j.forsciint.2003.10.003














Original Article

The term adolescence is derived from the Latin word 

"Adolescere," which means "to grow up." Adolescence is a 

period of transition from childhood to adulthood. It is a vital 

phase with physical, sexual, and mental consequences [1, 

2]. Adolescents are de�ned by the as anyone aged 10 to 19 

[3, 4]. To ensure their development into healthy adults, this 

age group requires good nutrition, education, counselling, 

and guidance [5-7]. Menstruation is de�ned as the 

"periodic discharge of blood from the uterus occurring 

more or less at regular monthly intervals throughout the 
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active reproductive life of a female" [8, 9]. While menarche 

is a natural event in a girl's life, it also marks the start of 

physical and social development [10]. Even though regular 

menstruation is evidence of a female's excellent 

reproductive health, menstruation itself is misunderstood 

and adulterated in many societies [11]. Furthermore, in 

some societies, discussing menstruation and related 

issues is prohibited. As a result, a natural biological process 

that elevates women and girls becomes a source of 

embarrassment and annoyance. Such social taboos and 

Girls' Attitude towards Menstrual Hygiene

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

Menstruation has a higher impact on educational quality than other aspects of puberty because 

it combines a learning component with features in�uenced by the school environment and 

infrastructure. Objective: To analyze the females' attitudes toward menstrual hygiene among 

Nursing students at AIMC, J/H, Lahore. Methods: This descriptive cross-sectional study took 

place between July 1st to June 30, 2022. A total of 80 study populations were selected with a 

purposive sampling technique. The questionnaire of this study was adopted by Doctor Funmito 

Omolola Fehintola. Results: More than half of the participants (52.5%) knew about menstruation 

before menarche, while the majority of the study population (90.2% and 96.5%, respectively) 

has strong knowledge and practice about menstruation. While, the majority of participants' 

reactions to their menarche were uncomfortable (51.2%) and emotionally distressing (41.3%). 

The education of parents has a signi�cant impact on their children's conduct because they 

adapt to what they observe. Overall, more than two-thirds (76.8%) of the participants come from 

educated homes, which results in higher outcomes in our study �ndings. Conclusions: 

According to the study �ndings, the majority of the respondents practice good menstrual 

hygiene and have good knowledge about menstruation. Efforts must be made to ensure that 

teenagers are thoroughly educated on menstruation and the requirement of suitable hygiene 

practices at school and home.
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M E T H O D S

myths make postpubescent females more vulnerable to 

unsanitar y practices [12-14]. Moreover, pubertal 

development and sexual maturation are �nished during 

this time due to hormonal changes. First menstruation is 

the most signi�cant of all developmental milestones. 

Menarche is the critical point at which menstruation 

begins. Menstruation is a qualitative event that has a 

signi�cant impact on a woman's life [15, 16]. Good hygiene is 

essential for young women's health during menstruation. 

Today's healthy young women will be tomorrow's healthy 

mothers. Menstruation is a normal physiological process, 

and communities must be made aware of this fact. A girl in 

her reproductive age menstruates 3-5 days each month on 

average or more. [17, 18]. Furthermore, the uterine 

medullary is exposed during vaginal bleeding, bacteria 

from the vagina can enter the uterus body and fallopian 

tube, resulting in infection. Young girls are vulnerable for 

reproductive system infections due to a lack of health 

awareness, social immaturity, and physical status. A lack of 

accurate or su�cient menstrual cycle information in 

developing countries has resulted in negative outcomes 

such as unhealthy behavior, negative body image, 

susceptibility to reproductive tract infections and pelvic 

in�ammatory diseases, infertility, anxiety, and low self-

esteem. There is a risk of infection during vaginal bleeding 

because the uterine osseous is open and allows bacteria 

from the vagina to enter the uterus body and fallopian tube, 

resulting in infection. Because of their lack of health 

information, social immaturity, and physical status, young 

girls are a vulnerable group for reproductive system 

infections. In developing countries, a lack of accurate or 

su�cient information about the menstrual cycle has 

resulted in negative outcomes such as unhealthy Behavior, 

negative body image, susceptibility to reproductive tract 

infections (RTI) and pelvic in�ammatory diseases (PID), 

infertility, anxiety, and low self-esteem [17, 18].These 

consequences are worsening by physical, psychological 

changes and menstrual hygiene [18, 19]. The use of hygienic 

sanitary protection, for example, reduces the incidence of 

reproductive tract infections. Knowledge of menstruation 

and menstrual hygiene is essential for reproductive health. 

Menstrual behaviors are in�uenced by a variety of factors, 

the most important of which is household economic status 

[20]. Depending on the information they acquire, young 

girls can or cannot follow an appropriate menstrual period 

hygiene practice. The internet, media, relatives and 

friends, particularly mothers, can all play an important role 

in providing accurate information about menstruation. It 

has been estimated that about 50% of adolescent girls 

worldwide suffer from menstrual irregularities and their 

negative consequences. All  of this is due to the 

psychosocial stress and emotional changes that occur at 

that age [21, 22]. Menstrual hygiene is often poor because 

menstruation is considered a "culture of shame" for girls 

and women, resulting in a lack of support from their 

partners and families. Menstruation and related issues are 

surrounded by a culture of silence in less developed 

countries.  Menstruating girls' isolation, as well as 

restrictions imposed by their cultural values and beliefs, 

have reinforced a negative attitude towards this 

phenomenon. Even after menarche, adolescence is given 

very little information in such cultures. Young girls who 

have higher menstrual hygiene knowledge are less likely to 

have unsuitable health effects [23-25]. In the most 

extreme case, menstruation and menstrual hygiene remain 

mired in customs ethnic and social restrictions, myths, and 

misinformation, which result in girls being embarrassed, 

preventing them from seeking information, and even hiding 

their menstruation because they must be separated from 

the others during menstruation; demonstrating the 

importance of culture in menstruation [26, 27]. Onset of 

menstruation is one of the most important changes 

occurring during adolescence. Menstruation is a milestone 

event in a girl's life and the beginning of reproductive life. 

There are several cultural traditions, myths and 

misconceptions related to menstruation, which make 

them vulnerable to genital tract infections [28]. Lack of 

menstrual hygiene in adolescent girls can make them 

susceptible to various morbidities, for example, 

reproductive tract infection, urinary tract infection and 

their long-term consequences i.e., cervical cancer, 

infertility, and ectopic pregnancy [29]. The purpose of this 

cross-sectional descriptive study was to assess 

adolescent girls' attitudes, gaps in knowledge, beliefs, and 

hygienic practices regarding menstruation while they were 

being treated at a tertiary care teaching hospital for their 

various medical problems. Good hygiene is essential for 

young women's health during menstruation. Today's 

healthy young women will be tomorrow's healthy mothers. 

This study will be raised community awareness about 

menstrual hygiene practices. The study's �ndings can be 

used to improve hygiene practices in accordance with 

community standards. It can also be used to prevent and 

control  reproductive tract infections and other 

reproductive disorders caused by poor hygiene.

It was descriptive cross-sectional study by using purposive 

sampling method. This study was conducted between 1st, 

July 2021 to 30th June 2022.  The population of the study 

were the Nursing students at the College of Nursing, Allama 

Iqbal Medical College, Jinnah Hospital, Lahore. A purposive 

nonprobability sampling technique was utilized for in this 

study. This technique was used purposefully and 
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conveniently approaching the subjects. Data were 

collected by using a questionnaire. Inclusion Criteria: 

Nursing Students in College of Nursing, AIMC, J/H, Lahore. 

Exclusion Criteria: It includes students from other 

institutes, menopausal women, girls before menarche and 

mentally sick girls of same age group. Moreover, the 

students who were on medical leave and the participants 

who were unwilling to participate in the study.

The Sample size was selected using following formula:

Sample size n= [DEFF*Np (1-p)]/[(d²/Z²1-α/2*(N-1) + P*(1-P)]

Where   DEFF= Design Effect, N= Sample Size, P= 

Population size, Z= 1.96, CI= 5%

Sample size: 80

Data were collected by using a questionnaire equipped by 

Doctor Funmito Omolola Fehintola. It was mainly divided 

into four parts, demographic pro�le of the participants, 

Part II consisting of Questions on knowledge towards 

menstrual process, Part III Questions about Attitudes 

towards Menstruation and Part IV Questions Based on 

Practice during Menstruation. A standardized tool was 

used for data collection. It was accessible to all 

participants through an introductory conversation. The 

contributors were helped during questionnaire ful�llment 

too. The data were collected conveniently and co-

operatively. Written permission was obtained from the 

Principal of the Concern Organization. The study 

participants provided written consent outlining the 

purpose and bene�ts of the study. There was no request for 

personal information or contact with any of the 

participants. The participants' privacy and con�dentiality 

were respected. The information gathered was solely for 

research purposes. Any danger to the participant was 

avoided. Data were analyzed by using SPSS version 25.0. 

The demographic and other variables are presented in the 

form of Frequencies, Percentages, and Graphs. Bar char or 

pie chart were made. The quantitative variables were 

presented by mean, median, and standard deviation.

R E S U L T S

Table 2 shows the knowledge of respondents regarding 

menstruation. Overall, above two third (75.6%) of the study 

p o p u l a t i o n  h a ve  s a t i s fa c to r y  k n ow l e d g e  a b o u t 

menstruation as the study is conducted among medical 

students. Most of the participants (87.5%) know that 

menses is a normal physical process having considerable 

signi�cance in a woman's life. It is observed from data 

analysis that each cause of menstruation according to 

participants is concerning to this phenomenon to some 

extent but the most important one that observes in greater 

frequency is hormonal �uctuations (65%). More than half of 

the participants (52.5%) are already heard about 

menstruation prior to menarche as they belong to literate 

family. The main source of information is found to be 

mothers (75%), others may include friends, teacher etc. 

Overall, 90.2% of the respondents have good knowledge on 

menstruation but the only 9.8% have poor knowledge 

(Table 2). 

hygiene. Above half of the participants (52.5%) belong to 

Generic Nursing as they are readily available to provide data 

with co-operation and convenience. Parents' education 

plays vital role in their children behavior as they adapt what 

they observe. Overall, above two third (76.8%) of the 

participants belong to educated families. Majority (92.5%) 

of the participants are Muslims as the study conducted in 

an Islamic Country. Above three fourth of the participants 

are single in our study population (Table 1).  
Table 1: Demographic pro�le of the participants

This section contains the data in four parts. The �rst part 

includes demographic characteristics of population 

containing age groups, class, marital status, quali�cation, 

father's level of education, mother's level of education, and 

religion. The second part contains question assessing the 

knowledge of the participants regarding menstruation. 

The third part contains questions about attitudes of 

participants towards menstruation. The last part includes 

q u e s t i o n s  re l ate d  to  hyg i e n i c  p r a c t i ce s  d u r i n g 

menstruation. Table 1 shows the demographic pro�le of the 

participants. Nearly three fourth of the participants are 

lying in age group range from 18-25 years. This is because of 

selection of title i.e., girls' attitude towards menstrual 

Demographic pro�le of the 
participants Variables

Age
18-25 years

26-35 years

Above 35 years

Post RN

Generic Nursing

Diploma Nursing

Married

Single

Others

None

Primary

Secondary

Tertiary

None

Primary

Secondary

Tertiary

Post RN

Generic Nursing

Diploma Nursing

Muslim

Christian

Frequency (%)

59 (73.8)

17 (21.3)

4 (5)

20 (25)

42 (52.5)

18 (22.5)

17 (21.3)

63 (78.8)

0 (0)

4 (5)

15 (18.8)

43 (53.8)

18 (22.5)

17 (21.3)

16 (20)

38 (47.5)

9 (11.3)

20 (25.0)

42 (52.5)

18 (22.5)

74 (92.5)

6 (7.5)

Class

Marital status

Father's level of education

Mother's level of education

Quali�cation

Religion
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C O N C L U S I O N S

Table 2: Knowledge of respondents about menstruation

D I S C U S S I O N

This study �ndings revealed the majority of the 

South India, which found that females (72.3%) had higher 

awareness levels than males (29.6%). Menstrual hygiene 

practices were deemed acceptable [32]. The current 

study's �ndings differed from those of a previous study 

conducted in the Marh block of Jammu district among 

adolescent school girls in the Govt. Higher Secondary 

School, which revealed that only 49.24% of respondents 

were aware of menstruation before menarche. It could be 

due to the fact that the study divided understanding into 

good and poor [33] In the current study, the majority of 

participants (51.2%) were either uncomfortable or 

emotionally disturbed (41.3%). These �ndings were 

comparable to those of Tiwari's study in India [34]. Hygiene 

practices are important in con�rming the absence of 

disorders in girls. The use of materials repeatedly during 

menstruation increases the likelihood of infection due to 

improper cleaning and washing. The current study's 

�ndings show that the vast majority of participants (93.8%) 

use sanitary pads during menstruation. This was similar to 

the �ndings of a study conducted in rural settings among 

adolescent school girls in Jammu district These �ndings 

could be attributed to the high poverty level in this area, as a 

number of participants' parents or guardians were 

underemployed [35]. In this study, the majority of 

participants discarded used materials by wrapping them in 

plastic bags (61.3%) and paper (36.3%) and throwing them 

away (98.8%). These �ndings are similar to those of a study 

conducted in a tertiary care hospital in India on the 

knowledge, attitude, and socio-cultural beliefs of 

adolescent girls about menstruation [36]. This was in 

contrast to the �ndings that majority of their respondents 

burned and disposed of the absorbent materials used 

during menstruation and disposed of it in the same manner 

as solid waste. The practice of disposing of used material 

without wrapping during menstruation should be 

discouraged because it can create a breeding ground for 

insects and increasing the risk of various infections or 

illnesses [37]. Overall, the hygiene practices during 

menstruation among Nursing Students at the College of 

Nursing in Lahore are satisfactory, with the majority of 

respondents demonstrating good hygiene practices. This 

study's �ndings were similar to another study which 

revealed that all participants who were knowledgeable 

about menstruation and used menstrual hygiene products 

when necessary. In the current study, there was a positive 

relationship between parents' educational level and good 

knowledge of menstruation and its hygiene practices. 

When compared to uneducated mothers, educated 

mothers are more likely to discuss menstruation with their 

children in a friendly manner [38].

Menstruation is an important pubertal development in the 

life of a female. There are many misconceptions about this 

normal physiological process, such as a lack of knowledge 

about menstruation and poor hygienic practices during 

menstruation. The current study sheds light on the higher 

percentage of menstruation process awareness and 

reveals that mothers are the primary source of information 

for their female children prior to menarche. The current 

study's �ndings are similar to those of a study conducted to 

assess the knowledge, attitude, and practice of Secondary 

School girls [29], but they are contradictory to those of a 

study conducted in India among school-aged girls at the 

Urban Health Training Centre IGIMS, Patna [30]. The reason 

for the current studies' �ndings in the variable that exists in 

this study is the mother's level of education. The majority 

are tertiary educated (11.3%), secondary educated (47.5%), 

and primary educated (20%). The current study's �ndings 

are similar to those of a study conducted in Karachi, 

Pakistan [31]. Cultural considerations also in�uence the 

current study's �ndings. In the current study, more than 

half of the participants had satisfactory knowledge about 

menstruation and good hygienic practices, which was 

similar to a study conducted in Bengaluru Urban District, 

Variables Frequency (%)

Physiological process

Pathological process

Both

What is menstruation? 

70 (87.5)

3 (3.8)

7 (8.8)

Hormonal changes

It's a sign of virginity

Puri�cation of blood

Both a & b

Cause of menstruation

52 (65)

3 (3.8)

2 (2.5)

23 (28.7)

Uterus

Vaginal

Bladder

Abdomen

Sources of menstrual blood

69 (86.3)

9 (11.3)

2 (2.5)

0 (0)

21-35 days

>35 days

Normal cycle length

76 (95)

4 (5)

Yes

No

Ever heard about menstruation before menarche

42 (52.5)

38 (47.5)

Mother

Teacher

Friends

Books

 Media (TV, Radio)

Sources of information

60 (75)

3 (3.8)

17 (21.3)

0 (0)

0 (0)
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Original Article

The aging process frequently results in maladaptation in 

the organ systems and physiological functions, making the 

geriatric more prone to imbalances in electrolytes [1-3]. 

Contributing to these changes are eight physiologic 

changes, including decreased body water amount, 

glomerular �ltration rate, the urinary concentrating 

capacity, raised anti-diuretic hormone quantity, atrial 

natriuretic peptide level, declining aldosterone quantity, 

decreased thirst central nervous system sensitivity, and 

decreased free water clearances [4-6]. In addition, 
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diminished intrarenal prostaglandin production may 

impact elderly people's capacity to excrete water. 

Additionally, the elderly may be more sensitive to osmotic 

stimuli, contributing to hyponatremia. However, the 

majority of elderly individuals retain the ability to dilute 

their urine, and hyponatremia only arises in the context of 

rise in water intake and triggering factors [7-9]. In addition 

to a low-salt diet, elderly individuals with hypertension or 

heart failure can additionally decrease the amount of 

protein they consume, which may impair their water 

Frequency and Outcome of Hyponatremia
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M E T H O D S

excretion. Hyponatremia is periodic and varies with the 

seasons due to diminished renal function, increased 

sodium losses, decreased consumption of salt, and higher 

�uid intake. Among all the other electrolyte imbalances, 

hyponatremia is the commonest in the elderly, and even 

more so among those who are hospitalized [10]. 

Hyponatremia is when the amount of sodium in the blood is 

less than 135 mEq/L (135 mmol/L). It is thought that about 

7% of healthy older people have blood sodium levels of 135 

mEq per L or less. The prevalence among in-patients may 

only be higher [11]. Despite the high prevalence, there is 

little awareness regarding the serious implications and 

clinical consequences of hyponatremia. The clinical 

presentation of patients with hyponatremia varies from 

mild symptoms like lethargy (22.5%) to vomiting (314%) and 

neurological manifestations such as seizures and altered 

sensorium (10.4%) [12, 13]. Hyponatremia has been linked 

to bad things happening to older people. A study of 4,123 

elderly people found that 16% of those diagnosed with 

hyponatremia died in the hospital, while only 8% of 

individuals with the illness did [14]. The magnitude of this 

problem is immense and an end to it is nowhere in sight. 

With a greater proportion of population reaching the age of 

60 years and most living longer (due to advanced 

healthcare facilities), a greater number of individuals are 

likely to encounter hyponatremia and face its associated 

morbidity and mortality. There was a scarcity of recent 

published evidence pertaining to this important matter and 

research is therefore necessary to explore the matter in 

depth and assess the frequency and outcome of 

hyponatremia in the elderly so that we might understand 

the situation better. This research hopes to �ll this 

knowledge gap. Thus, the objective of the study was to 

determine the frequency and outcome of hyponatremia in 

elderly patients admitted at Liaquat University Hospital, 

Hyderabad.

The sample size for this descriptive case series was 

determined using the WHO formula and was 207 elderly in-

patients who were treated at the Department of Medicine 

at the Liaquat University of Medical and Health Sciences in 

Jamshoro between the months of August 2019 and 

February 2020 on individuals who were over 60 years, 

patients from both sexes, and a history of fatigue, vomiting, 

or convulsions were among the eligibility requirements for 

the study. The criteria for exclusion for the study were 

those who did not agree to take part in the trial, as well as 

patients who had pseudo-hyponatremia. The informed 

permission of each and every elderly in-patient was 

obtained prior to the recruitment process, and the non-

probability consecutive sampling method was utilized. A 

venous blood sample measuring 2 cc was drawn into a 

syringe with a capacity of 5 cc, and it was then delivered for 

analysis of the serum electrolyte (sodium) level. After doing 

an examination on the specimen, a senior pathologist who 

has more than �ve years of relevant work experience was 

given the responsibility of writing the �nal pathology 

report. Hyponatremia, a blood sodium level of below 135 

mEq/L, mild = 130-134 mmol/L, moderate = 125-129 mmol/L, 

and severe beneath 129 mmol/L, an elderly person as 60 to 

80 years while the recovered (improved) outcome as 

normalization of blood sodium level (above 135 mEq/L) 

within 7 days of hospitalization whereas the death outcome 

as demise of the individual (no sign of existence, both 

pupils �xed and dilated, no heartbeat or breathing, no blood 

pressure readings recorded). The information was 

gathered through the use of pre-structured surveys, which 

had questions concerning fundamental  biodata, 

sociodemographic particulars, and inferences drawn from 

history taking, clinical examination, and laboratory tests. 

The researcher was responsible for covering any and all 

costs associated with laboratory investigations that were 

pertinent to this study. During the course of the research 

project, strict con�dentiality was upheld, and informed 

consent was collected in languages that were either 

nationally or regionally prevalent (depending on the 

circumstances). All of the procedures were carried out in 

accordance with medical ethics. SPSS version-20.0 was 

used to do the analysis on all of the patients' data. When it 

came to qualitative data, we computed both the frequency 

and the percentage (%), but when it came to quantitative 

variables like age, we computed the mean and the standard 

deviation (SD). The strati�cation process was carried out 

while the post-strati�cation chi-square test was carried 

out on the variables that were categorical and a p-value of 

less than ≤0.05 was regarded as being signi�cant in 

statistical terms.

R E S U L T S

The average age of the group was 69.00 ± 5.00 while 61.8% 

of the group was made up of men and 38.2% was made up of 

women. The mean duration of hospitalization was 5 days 

(±3 SD). Hyponatremia was present among 59 (28.5%) of the 

inpatients (43 males and 16 females), out of which a majority 

(45) recovered. A majority (61.8%) of the sample comprised 

of males i.e., 128 patients, while females constituted a 

minority (38.2%) i.e., 79 patients. A greater proportion 

(nearly 3/4th) of the study participants hailed from urban 

areas (78.3%). Hyponatremia was present among a 

considerable proportion i.e., 28.5% of the patients. Among 

the patients with hyponatremia, the severity was 

categorized most commonly as moderate, followed by 

severe and lastly mild. Recovery (in 7 days) was achieved in 

less than a quarter of the sample. Adverse outcome 

(mortality) was noted in 18% of the patients. The severity of 
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hyponatremia increased with increasing age and more 

common among males. The results are presented in Table 

1-6.

D I S C U S S I O N
Table 1: Prevalence of hyponatremia V/S age

Up to 65 (n = 51)

66 – 70 (n = 79)

71 – 75 (n = 62)

76 – 80 (n = 15)

Total (207)

Age (Years) p-value

<0.05*

Hyponatremia is a common and serious entity among the 

elderly in-patients. In parallel with increased prevalence of 

people reaching the age of 60 years, the prevalence of 

hyponatremia is also believed to be increasing, worldwide. 

This descriptive study was performed to evaluate the 

frequency and outcome of hyponatremia among elderly 

patients [15]. Hyponatremia may affect people of all ages. 

However, published evidence states that the elderly 

individuals are most affected by the condition [16]. This 

research observes a similar trend. The average age of the 

people in the sample was 69.00 ± 5.00 years. Looking into 

the gender paradigm, it is revealed that there was a 

predisposition towards the male gender with 61.8% of the 

sample comprising of males while the remaining 38.2% 

being comprised of females. Literature review reveals that 

there is con�icting evidence on the matter with some 

suggesting that the condition is more common in females 

than in males, while others reporting that more elderly 

females are admitted for hospital care around the world [17, 

18]. Additionally, a greater proportion of the male patients 

were found to be suffering from hyponatremia than the 

female patients even when weighed against their individual 

frequencies, suggesting that males may be more at risk of 

developing hyponatremia than their female counterparts. 

Literature too reports synonymous �ndings [19]. In this 

research, 78.3% of the study participants belonged to 

urban areas, while the remaining 21.7% hailed from rural 

background. Several studies on the prevalence of 

individuals admitted for hospital care have demonstrated 

the importance of residence on the likelihood of needing 

hospital care [20, 21]. Our �ndings, backed by research, 

show that the incidence of hyponatremia rises with age and 

sex [22]. These results corroborate other published 

research linking hyponatremia to an elevated disease 

burden risk [23, 24]. Our study found people who had 

medical issues that require them to take drugs that have 

been linked to hyponatremia. Our �ndings corroborate 

previous research linking the use of thiazides, ACE 

inhibitors/ARBs, SSRIs, TCAs, carbamazepine, and 

lamotrigine to hyponatremia. This, though a unique 

approach is supported by the �ndings of studies that take a 

more in-depth approach [25, 26]. It had been di�cult to 

determine if hyponatremia is only a sign of illness 

progression or whether hyponatremia is actually 

detrimental to hospitalized patients, despite the fact that 

both hyponatremia and its implications have been linked to 

negative outcomes. Hyponatremia has been shown to be a 

Hyponatremia (n = 59)

Yes No

08 (15.7%)

18 (22.8%)

24 (38.7%)

09 (60%)

59 (28.5%)

43 (84.3)

61 (77.2%)

38 (61.3%)

06 (40%)

148 (71.5%)

Table 2: Severity of hyponatremia V/S age

Up to 65 (n = 08)

66 – 70 (n = 18)

71 – 75 (n = 24)

76 – 80 (n = 09)

Total (59)

Age (Years)
Severe

01 (12.5%)

05 (27.8%)

08 (33.3%)

06 (66.7%)

20 (33.9%)

Severity of Hyponatremia

Mild Moderate

04 (50%)

02 (6.1%)

04 (16.7%)

01 (11.1%)

11 (18.6%)

03 (37.5%)

11 (61.1%)

12 (50%)

02 (22.2%)

28 (47.5%)

Table 3: Prevalence of hyponatremia V/S gender

Male (n = 128)

Female (n = 79)

Gender p-value

> 0.05

Hyponatremia

Yes No

43 (33.6%)

16 (20.3%)

85 (66.4%)

63 (79.7%)

Table 4: Severity of hyponatremia V/S gender

Male (n = 43)

Female (n = 16)

Gender
Severe (n = 20)

Severity of Hyponatremia

Mild (n = 11) Moderate (n = 28)

08 (18.6%)

03 (18.7%)

21 (48.8%)

07 (43.8%)

14 (32.6%)

06 (37.5%)

Table 5: Outcome (recovery Vs mortality) among study population

Achieved

Not Achieved

Variables Frequency (%)

45 (76.30%)

14 (23.70%)

Recovery

Yes

No

11 (18.60%)

48 (81.40%)

Mortality

Table 6: Prevalence of hyponatremia V/S spectrum of 

comorbidity

Pulmonary Tuberculosis 
(n = 18)

Chronic Liver Disease
(n = 41)

Congestive Cardiac 
Failure (n = 13)

Acute Cerebrovascular 
Accident (n = 28)

Obstructive Airway 
Disease (n = 21)

Hypertension (n = 77)

Comorbidity p-value

< 0.05

> 0.05

> 0.05

< 0.05

< 0.05

> 0.05

Hyponatremia

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

02 (11.1%)

16 (88.9%)

15 (36.6%)

26 (63.4%)

07 (53.8%)

06 (46.2%)

03 (10.7%)

25 (89.3%)

02 (9.5%)

19 (90.5%)

17 (22%)

60 (78%)

Yes

No

Yes

No

14 (21.9%)

50 (78.1%)

09 (26.5)

25 (73.5%) 

Diabetes Mellitus (n = 64)

SIADH (n = 34)

> 0.05

> 0.05

DOI: https://doi.org/10.54393/pjhs.v4i07.921
Auroj H et al.,

Frequency and Outcome of Hyponatremia

48
PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers



proxy for root pathology instead of an independent harmful 

condition, according to recent evaluations of small 

inpatient populations with hyponatremia. Although we do 

not investigate the root causes of the undesirable results 

we observe, we do aim to �nd some sort of correlation in 

our study [27-29]. We also show that those with 

hyponatremia with no other known medical problems have 

a higher mortality rate than those with the same 

demographics with normonatremia. Hyponatremia has 

been associated with a signi�cantly higher likelihood of 

mortality in all participants, even after taking into account 

age, sex, comorbidities, and other factors which may affect 

death rates. This suggests that there is an adverse effect of 

a chronic hypotonic state above that of the underlying 

illness. Similar �ndings have been seen in other studies 

[30, 31]. Smaller studies conducted recently on older 

individuals in community settings have found similar links 

between hyponatremia and all-cause death. Our research 

is one of very few to show that hyponatremia is clinically 

signi�cant and increases the risk of death in a large in-

patient group of the elderly [32, 33]. Our �ndings add to the 

increasing amount of proof that mild hyponatremia is not 

benign, and they call attention to the need for more 

research into the association among chronic hyponatremia 

and adverse outcomes, as well as the possibility that 

increased monitoring for hyponatremia in ambulatory 

healthcare environment as well as therapy of these 

individuals may improve outcomes [34, 35]. The 

hyponatremia was observed as 11.1%, 24.7% and 51% in the 

study by Jastaniah et al., [36], Zhang et al., [37] and Jain et 

al., [26] whereas the mortality was observed as 11.7%, 

17.4% and 19% in the study by Zhang et al. [37], Ioannou et 

al., [38] and Shapiro et al., [39]. In the study by Dash et al., 

the most prevalent comorbidity was hypertension (63%), 

and the presence of multiple comorbidities was associated 

with hyponatremia (p=0.001) [40]. Even though the longer 

hospital stays (p=0.001) and a greater death rate was not 

possible to demonstrate (p=0.699). Using a public hospital 

provided us with many bene�ts, one of which was an 

extensive group that was generally representative of the 

population. However, our study was limited by time and only 

measured serum sodium once, so the results do not re�ect 

shifts in clinical practice. Because blood osmolality was 

not monitored, pseudo-hyponatremia and dilutional 

hyponatremia had to be detected by indirect means. The 

general prevalence of hyponatremia was reduced by 

excluding participants with pseudohyponatremia and 

dilutional hyponatremia from the subset of individuals with 

hyponatremia. However, this did not substantially alter the 

general statistics. 

C O N C L U S I O N S

reach the conclusion that hyponatremia affects a sizeable 

percentage of older persons and the condition may lead to 

adverse outcomes. 

It is possible, after giving the matter signi�cant thought, to 
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Original Article

The Nursing Process represents the quality of care which 

provided by nurses to the patients according to their needs. 

It consists of planning of nursing actions, performing those 

actions, recording them and evaluating patient's condition 

upon the bases of care delivery. The nursing profession 

requires a systematic high level of critical thinking with 

actions which is linked to nursing process; a tool for 

problem solving [1]. It is an important element both in 

professional nursing practice and nursing education 

curriculum [2]. Nursing process is a tool for systematic 

thinking which helps to assess and identify patients need, 
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help to select appropriate interventions and evaluate the 

situation either the same care action should keep 

continued or need some new action plane [3]. The nursing 

process has been used by nurses to provide quality care by 

systematizing their thoughts and actions and delegate 

them effective and e�ciently to the nursing team. It is a 

useful problem-solving method which identi�es the actual 

and potential needs of the patients. It is included both 

physical and mental health [4]. The patient's individual 

physiological, psychological, sociological, and spiritual 

requirements are the subject of the nursing assessment. A 

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

Nursing process increases patients' satisfaction and enhances the quality of care provided to 

patients according to their needs. Objective: To determine the level of knowledge of nurses 

regarding nursing process and barriers in its application. Methods: The current study used 

cross-sectional study design for this research project. A self-administered questionnaire to be 

used to record responses of 80 nurses working in three different teachings hospitals in 

Peshawar through convenient sampling technique. Frequencies and percentages mean and 

standard deviation were analyzed through SPSS-20.0 as descriptive statistics. The study was 

approved by institutional review board while informed consent was taken from each participant. 

Results: Eighty staff nurses (N=80) completed the survey, where female were in majority 

(72.5%) In knowledge section, 70% participants answered it as a �ve-step process which is 

correct. Of the total, 73.75% answered true by considering the assessment as the data 

collection part of the nursing process. Moreover, 68.75% participants have a satisfactory 

knowledge who answered correctly to consider the goals as a part of Planning. 82.50% replied 

they have access to equipment's for provision of nursing care while 17.50% has no access to 

equipment were the barriers in the implementation of nursing process. Conclusions: The study 

concluded that nursing process is a tool that are implemented for quality care, and most of the 

participants of the study have knowledge about the nursing process, while lack of facilities for 

smooth implementation of nursing process was barrier faced by the respondents. 
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M E T H O D S

patient's successful evaluation begins with this �rst step. 

This process necessitates the collection of both subjective 

and objective data. Using an age- or condition-appropriate 

pain scale, vital signs like temperature, respiratory rate, 

heart rate, blood pressure, and pain level are taken as part 

of the assessment. By allowing the formation of a nursing 

diagnosis, the assessment identi�es the patient's current 

and future care requirements. The nurse helps to prioritize 

interventions and care by recognizing both normal and 

abnormal patient physiology [5, 6]. The purpose of the 

initial nursing assessment is to determine the parameters 

of the assessment and the responsibilities necessary to 

p l a n  a n d  p rov i d e  t h e  p at i e n t  w i t h  a p p ro p r i ate, 

individualized care [7-9]. To provide care to patient the 

nurses are responsible for their care by assessment, 

investigation of problems, and to take required steps for 

the patient like other health professionals [10]. Therefore, 

nursing process needs both physical resources and 

m a te r i a l s  fo r  e a c h  o rg a n i z a t i o n  to  e n a b l e s  i t s 

implementation with the aim to enhance health outcome of 

the patients [11]. There is a need to integrate the nursing 

process into clinical care in every hospital, healthcare 

facility, and in the community at large. However, none of the 

procedures are actually carried out in a systematic manner 

because it is always thought to be di�cult and time-

consuming. The nursing process enables nurses to 

priorities the requirements of speci�c patients and treats 

them as such, rather than based on a medical diagnosis 

[12]. The nursing process always takes the perspective of 

the patient, guarantees high-quality, personalized care, 

and encourages patients to get involved at all stages of the 

procedure. Similar to doctors, nurses also bene�t from 

increased job satisfaction and professional advancement. 

The nursing process establishes the parameters of nursing 

practice and adds to the profession's autonomy [13, 14]. 

Every day, there is a growing need for high-quality nursing 

care. The nursing process, which is the most important tool 

for putting nursing knowledge into practice, will be the 

solution to this demand. The study was conducted with the 

aim to determine the level of knowledge of nurses 

regarding nursing process and barriers in its application.

The current study design was Cross-sectional, Descriptive, 

which was conducted three tertiary care hospitals of 

Peshawar (North-west general Hospital, Rehman medical 

institute, and Hayatabad medical complex). The study was 

conducted from June 2022 to August 2022. The study 

population was nurses working in these three Tertiary Care 

Hospitals of Peshawar, so considering all the nurses as 

population using 95% con�dence level, having 5% margin 

of error, and 80% prevalence the total sample size was 88, 

so due to incomplete data of the 8 respondents the sample 

size that was consider for statistical analysis was 80 using 

convenient sampling technique. Nurses who education is 

diploma and graduation and working on clinical site, 

supervisor and head nurse/team lead was the inclusion 

criteria, while nurses who work on director or manager post 

or having less than one-year experiences was excluded 

from the study.  To initiate the process of data collection, 

the study was approved by institutional review board, and 

then permission for data collection from all the three 

studies setting was granted. As a primary investigator I 

visited these hospitals in morning, evening and night shifts 

to have the data collected. For data collection a pre-test 

questionnaire was used that contain two parts: Part A 

Contains: Demographic variables included details about 

the Age, Gender, Education Level, Professional experience 

of participants. Part B Contains: It had 12 items with a 

different response option about the knowledge regarding 

the nursing process and perceived barriers faced by the 

nurses while applying the nursing process. Frequencies 

and percentages were calculated for categorical variables, 

while mean and standard deviation was calculated for 

continuous variables as descriptive statistics through 

SPSS-20. The study was approved by institutional review 

board, for each participant, proper information was given 

regarding the aim and objectives of the study and their 

informed consents were taken. Then the self-administered 

questionnaires were given to them for �lling. We made sure 

that their inputs are kept con�dential and anonymous. 

They were assured that their participation is voluntary and 

they could withdraw from the study anytime. 

R E S U L T S

In the present study the total number of students was n=80. 

The Table 1 shows that the number of female respondents 

was higher (72.5%) compare to male participant (27.5%). 

The majority of participants was single (60%), graduate 

(47.5%) in education,  diploma nurses (78.8%) in 

professional education, and private sector nurses (63.8%) 

among institutional status. The �rst question from the 

participant was asked that who the founder of the nursing 

process concept was. Majority of the participants (68.75%) 

answer that Florence nightingale, which was wrong. Only 

25% answer correctly that Lydia Hall was the founder who 

gave the concept of nursing process.

Table 1: Demographic Data of the Participants

Gender

Marital status

Education

Male

Female

Married

Single

Matric

Intermediate

Categories Frequency 
(%) n=80

22 (27.5%)

58 (72.5%)

32 (40%)

48 (60%)

20 (25%)

22 (27.5%)
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Another question was asked where the majority of the 

participant (75%) learn nursing process during their college 

training, followed by learn in clinical setup (17.5%), while 

(6.25%) answer that they learn in seminar and only 1.25% 

answered that they learn from other sources. As shown in 

Table 3, three items were asked to identify the knowledge 
stof the responded regarding the steps of nursing process. 1  

question was regarding that data collection belong to what 

step, majority of the nurses (73.75%) answer that it belongs 

to assessment. In next item it was asked that problem 

identi�cation belong to which step, majority of the nurses 

(45%) answer correctly. In last item it was asked about the 

step that contain short- and long-term goal, majority of the 

nurses answer correctly (68.75%). 

D I S C U S S I O N

Research by various scientists in nursing community has 

proved that the systematic approach of nursing process 

enhances clients' satisfaction and the quality of care 

provided. Indeed, nursing process ensures that every 

patient gets the best care through application of the best 

practices in an integrated way [15]. To implement nursing 

process in this holistic approach, one needs to understand 

the importance and introduction of this concept [4]. When 

asked about the de�nition and basic concept of nursing 

process, only 37.75% respondents in our study agreed that 

the systematic problem-solving method. Broad majority of 

the participants answered that it helps in patients care but 

didn't agree to the point that it is a systematic approach. 

They also got their answer wrong about the pioneer of 

nursing process. Only 25% of our study participants knew 

that it was Lydia Hall who introduced the concept of 

nursing process back in 1955. Although, the nursing 

profession is an established systematic high level of critical 

thinking; a tool for problem solving, many in our study 

participants don't utilize this process to improve their level 

of critical thinking [1]. According to 66.25% participants 

they were not applying nursing process due to several 

reasons. 15.00% were not applying due to no proper format, 

13.75% have time constraints, while 5.00% replied they 

have no supervision to documentation. If the nursing 

process is not properly considered and applied, patients 

may not get the quality care they need. Researchers have 

argued that the understanding and application is not only 

important to maximize patients bene�t, it is also important 

to improve the outcome of nursing education [2, 12]. 

Quality nursing care is provided by Nursing process is a tool 

for systematic thinking which helps to assess and identify 

patients need, help to select appropriate interventions and 

evaluate the situation either the same care action should 

keep continued or need some new action plane [3]., In the 

current study very few (6.25%) in our respondents have 

Table 2: Knowledge about Nursing Process

Intervention is an important part of nursing process?

Do you have any con�dence to apply nursing process?

Do you document when apply nursing intervention?

Do you access to equipment's required for nursing care?

Are you managing your time to apply all the steps of 
nursing process?

Does your institution support in applying nursing 
process?

Does the maximum number of patients affect the 
application of nursing process?

Question Yes

93.7%

90%

67.5%

82.5%

75%

78.7%

83.7%

Professional 
education

Institutional 
status

Nursing school

Working unit/
Wards

Current position

What is nursing 
process?

Graduation and above

4 years BSN

Diploma in nursing

Public sector

Private sector

Government nursing school

Private nursing school

Surgical

ICU/CCU/NICU

Medical

Supervisor

Head nurse / Team leader

Charge nurse

Critical thinking technique

Systematic problem-solving method

Help nurses to develop patient care

Others

38 (47.5%)

17 (21.2%)

63 (78.8%)

29 (36.2%)

51 (63.8%)

40 (50%)

40 (50%)

21 (26.2%)

22 (27.5%)

37 (46.2%)

6 (7.5%)

17 (21.2%)

57 (71.2%)

8 (10%)

30 (37.5%)

39 (48.8%)

3 (3.8%)

Table 2 demonstrates the knowledge of the participant 

regarding operationalize nursing process. 93.7% answer 

that intervention play important role in nursing process, 

90% were assured regarding the application of nursing 

process, 67.5% respond positively that we document as we 

implement nursing process, 82.5% answer that they utilize 

the equipment required for nursing process, 75% answered 

that they apply steps in a timely manner, 78.7% answered 

that their organization support nursing process, and 83.7% 

responded that Hugh number affect the implementation of 

nursing process.

No

6.3%

10%

32.5%

17.5%

25%

21.3%

16.3%

Table 3: Knowledge of nurses regarding the steps of nursing 

process

Data collection 
is considered 
in which step 
of nursing 
process?

Patient 
problem is 
identi�ed in 
which step of 
the nursing 
process?

Short term and 
long-term 
goals are the 
part of which 
step in nursing 
process?

Variable Intervention EvaluationAssessment Diagnosis Planning

73.75%

42.50%

15%

20%

45%

8.75%

0

0

68.75%

6.25%

5%

0

0

7.5%

7.5%
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nurses in another study [15]. Very economical resources 

like stationaries, linens and record maintenance 

arrangements can have a very signi�cant effect on 

provision of quality care, through affecting the smooth 

implementation of the nursing process [15]. Nurses who 

have su�cient knowledge regarding nursing process 

practice put more impact on the health of nurses compare 

to those nurses who have not satisfactory knowledge [21]. 

High number of patients affects the ability of nurses to 

apply nursing process. In our study, we came to conclusion 

that 83.75% participants had faced workload as barriers to 

implementation of nursing process. A similar trend is 

shown by another study which shows that the highest 

perceived barriers with regards to implementation of NP 

was work load, which was reported by 81.1% of the study 

participants [15]. 27.50% participants in our study replied 

that they are attending more than 20 patients per shift, 

while 17.50% reported; attending 10-20 patients per shift. 

This number understandably affects their capacity to fully 

follow implementing all the steps of NP. Similarly, our study 

participants also hinted towards lack of time and 

a d m i n i s t r a t i v e  d i � c u l t i e s  a s  r e a s o n  fo r  p o o r 

implementation of nursing process. Similar reports are 

made in another study, which showed that 68.2% nurses 

face lack of time as a barrier in implementation of NP while 

and 62.8% reported about administrative barriers when it 

comes to implementation of NP [15].

known about the six processes. Many (23.75%) had 

misconception as NP having four steps. Majority 

participants (70%) answered it as a �ve-step process which 

is satisfactory. It is encouraging that 75.00% participants 

were able to manage their time to follow steps of nursing 

process and 25.00% are unable to do. It is much better than 

a study done elsewhere which establishes the fact that 

knowledge about the nursing process and its performance 

varies from place to place. In a study it was stated that 

among 200 participants 90.5% reported that they have only 

heard about nursing process and 61% are unable to follow 

N.P. Response of our study participants with regards to 

carrying out the right steps of nursing process is much 

signi�cant than the study quoted here [4].  There could be 

many factors in�uencing nurses' adherence to the practice 

of nursing process. Personal interest and discipline as well 

as organizational environment have a role to play in the 

practice of nursing process [16]. A study conducted in 

Ethiopia reveals that 90% of the respondents had poor 

knowledge about nursing process [3], while a study in north 

Ethiopia report that 88.7% of the respondents were 

knowledgeable [17]. Other studies report that in Psychiatric 

hospital the most (92%) of the respondent's possessed 

good knowledge [18]. Another study illustrates that half of 

the nurses working in critical care didn't learn about nursing 

process before positing [19]. Our study shows that 78.75% 

participants replied that their organization supports them 

in application of nursing process which shows a positive 

result. 21.25% responded that organization has no 

contribution in application of nursing process. This trend in 

organizational support shows a similar trend in the practice 

of nursing process. Better knowledge leads to improved 

practices. A study reported that insu�cient knowledge 

affects 24.0% to fully carryout the nursing process. That 

study shows that learning of nursing process should 

continue from nursing colleges to entire professional 

journey i.e. on training and on-site learning of the nursing 

process [20]. This is not the case in our study participants. 

Majority of our study participants learnt nursing process 

from their training institute (75%) while 17% learnt from 

their clinical setups. Only 6.25% had learnt from 

seminar/workshop which is much less and can be improved 

through organization training sessions on site in forms of 

seminars and workshops for on job nurses. Also, if frequent 

exposures are not provided for onsite learning and 

continued on job training, professionals' attitude to nursing 

process declines with time [17]. Accessibility to equipment 

has very important role in provision of quality and 

standardized nursing care. Among our study participants 

82.50% replied they have access to equipment's for 

provision of nursing care while 17.50% has no access to 

equipment. Resource barriers were reported by 67.6% 
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C O N C L U S I O N S

Based on the �ndings, the study established that the 

majority of the nurse's knowledge regarding the founder of 

the nursing process was average. Regarding the steps of 

the nursing process, the knowledge was satisfactory, while 

the majority of the participants didn't know the number and 

sequence of steps involved in the nursing process. The 

study also concluded that departmental workload, lack of 

facilities, and required physical resources are barriers to 

the implementation of the nursing process.
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Original Article

Globally, there have been signi�cant pedagogical 

transformations utilized in the medical and the dental 

profession educational systems [1-4]. In order to foster an 

in-depth comprehension of the medical and dental 

sciences, integrated curricula have been employed at the 

educational institutions to bridge the gap between basic 

and clinical sciences. Along with the adjustment, problem-

based learning strategies have become more widely used, 

emphasizing the application of knowledge in real-world 

situations and fosters students' critical thinking skills [5]. 

U n d e r s t a n d i n g  t h e  c h a l l e n g e s  e x p e r i e n c e d  b y 

undergraduate students in different educational 
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environments is crucial for navigating the evolving 

research landscape effectively. This study focuses on 

speci�c challenges encountered by undergraduate 

students enrolled in medical and dental colleges in public 

and private sector in the Khyber Pakhtunkhwa Pakistan. 

The policymakers and medical education experts can 

employ the �ndings to establish tailored interventions and 

support systems to enhance the learning experience once 

they have an in-depth understanding of the distinctive 

challenges that students in multiple �elds encounter. 

There isn't a lot of research available concerning the 

challenges encountered by medical and dental students in 

Navigating the Research Landscape

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

Understanding the challenges experienced by undergraduate students in different educational 

environments is crucial for navigating the evolving research landscape effectively. Objective: 

To review the challenges faced by undergraduate students enrolled in public and private sector 

dental and medical colleges in Khyber Pakhtunkhwa, Pakistan's. Methods: The study used a 

cross-sectional design and a tailored questionnaire that was distributed to undergraduate 

students in both sectors to gather data. Time limits, knowledge and research abilities, the 

availability of mentoring and training, institutional support, and language di�culties were 

covered by the questionnaire. The chi-square test and descriptive statistics were used to 

analyse the data. Results: Key �ndings include research engagement is low, particularly in the 

private sector. Time restrictions are a signi�cant barrier that are particularly severe in the 

private sector. Signi�cant barriers include a lack of research abilities and information, as well as 

inadequate mentoring and training programs. Particularly in the public sector, there is a dearth 

of institutional support. Language obstacles are typically not very severe. The chi-square test 

con�rms a signi�cant difference in challenges between public and private sector students. 

Conclusions: Both public and private sectors have low levels of research engagement, with the 

private sector having a larger non-participation rate. Both students in the public and private 

sectors encounter signi�cant challenges, with private sector students identifying time 

restraints and a lack of information and research skills as the most signi�cant barriers. Lack of 

readily available mentorship and training programs, as well as institutional support, is a 

signi�cant barrier for students in both sectors.
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M E T H O D S

KP or the comparison between public and private 

institutions there. However, certain studies provide useful 

information. In a regional study (2021) conduced in Saudi 

Arabia on the challenges and obstacles experienced by 

medical and dental students, found that the majority of 

students displayed a favourable attitude toward and 

moderate behaviour of research.  This �nding further 

suggests that training and support services be organized 

to overcome the di�culties and barriers in conducting 

research [6]. Another study by Aziz et al.,  (2020) 

investigated the challenges faced by medical students in 

Pakistan, including factors such as examination stress, 

high workload, and family related problems, highlighted the 

need for better support systems and mentorship programs 

[7].  In the context of KP, a study conducted by Waheed et 

al., (2021) examined the challenges faced by undergraduate 

students in the province, published in The Professional 

Medical Journal, their research focused on factors such as 

knowledge, attitude, inadequate faculty support, and 

di�culty in conducting research because of inadequate 

capacities. These �ndings underscore the need for 

targeted interventions to address the challenges speci�c 

to undergraduate students in KP. It is crucial to compare 

the challenges faced by students at public and private 

colleges in the context of KP. Public institutions deal with a 

lack of resources, poor facilities, lack of competent and 

experienced staff, lack of opportunities for research, and 

inadequate interaction between staff and students [8-10]. 

On the other hand, private institutions may experience 

di�culties such as high tuition fees, �nancial constraints, 

and access to clinical training opportunities [11]. 

Pol icymakers and educators gained a  thorough 

understanding of the diverse experiences that students 

have at both private and public colleges through analysing 

these issues, allowing them to develop tailored plans of 

action to ful�l their needs. This study intends to add value 

to the existing body of knowledge by undertaking an in-

depth review of the di�culties faced by undergraduate 

medical and the dental students in KP. The policymakers, 

educators, and institutions can use the �ndings as a 

valuable resource for developing targeted measures that 

address the speci�c issues that students at both public and 

private universities experience, eventually enhancing 

undergraduate medical and dental education in KP, which 

aid in the development of a skilled and adaptable 

healthcare staff, boosting healthcare outcomes for the 

people of the province. 

Convenience sampling was used as the sample method 

since it was appropriate to including all easily accessible 

participants within the intended audience. All academic 

years' undergraduate students at KP's public and private 

sector colleges enrolled in medical and dental colleges 

were considered eligible for the study.  No particular 

requirements existed for exclusion. A customized 

questionnaire was developed to collect data regarding the 

challenges faced by undergraduate medical and dental 

students when conducting research. The questionnaire 

covered various aspects related to research and 

publication, including the availability of research 

resources, mentorship and guidance, time constraints, 

research skills, and publication barriers. A senior faculty 

member was selected from each of Khyber Pakhtunkhwa's 

public and private medical and dental colleges in order to 

ensure extensive engagement. The faculty members were 

included in a WhatsApp group that was used for 

communication during the research. The questionnaire 

was uploaded on Google Forms, and the faculty members 

were given access to it by way of a WhatsApp group. The 

questionnaire was distributed out to the undergraduate 

students by the faculty members. They either visited each 

class in every academic year in person or distributed the 

link to the survey through relevant WhatsApp groups for 

students. Before completing the survey, the respondents 

gave their informed consent, and their identities were kept 

con�dential. The intended use of the data was made very 

clear. To encourage participation, two reminders were sent 

to the students through the faculty members. The 

re m i n d e rs  e m p h a s i z e d  t h e  vo l u n t a r y  n at u re  of 

participation and the importance of their contribution to 

the study. It was made explicit that the information will be 

used for publication, group data presentations, and policy 

decisions aimed at enhancing the research environment in 

undergraduate medical and dental institutions. Descriptive 

statistics were used to summarize the responses. To 

analyse the signi�cance of differences in challenges 

between different groups, the Chi-square test employed.

In total, 58 men and 138 women participated in the study. 

The public sector had a very balanced gender distribution 

in terms of sector representation, with 43 males and 52 

females. With 15 males and 87 females participating in the 

study from the private sector, there was a substantial 

gender disparity. When assessing the gender distribution 

within the particular programs, there were 11 male and 28 

female students enrolled in the study from public sector 

Bachelor of Dental Surgery (BDS) programs. In the private 

sector, there are 15 males and 80 females enrolled in the 

study from the BDS program. Regarding Bachelor of 

Medicine, Bachelor of Surgery (MBBS), 32 males were 

The cross-sectional study was conducted from April to 

June 2023 to document the di�culties encountered by 

undergraduate students enrolled in the public and private 

sector colleges in Khyber Pakhtunkhwa, Pakistan. 
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enrolled in the study from the public sector, compared to 7 

females and 0 males from the private sector. The study 

found that 32% of students in the public sector engaged in 

research projects throughout their academic careers, as 

opposed to 68% of those who did not. 63% of our 

participants from the private sector had not participated in 

research activities, compared to 37% of them. Regarding 

the challenges that medical and dental students face when 

conducting research, the study revealed a number of 

signi�cant �ndings. Time constraints were found to hinder 

29% of medical and dental students in the public sector 

with major obstacles, 35% with moderate challenges, and 

36% with small challenges. In contrast, data from the 

private sector showed that more students (50%) viewed 

time restrictions as severe obstacles, 31% as moderate 

challenges, and 19% as minor challenges. A sizable portion 

of students from both sectors struggled with their lack of 

knowledge and research skills. 46% of respondents said it 

was a major hurdle in the public sector, 16% thought it was a 

moderate challenge, and 38% thought it was a minor 

challenge. Similar to how the public sector perceived it, 

47% of the private sector saw it as a signi�cant issue, 22% 

as a moderate challenge, and 31% as a minor challenge. The 

study also considered how readily available mentoring and 

training are, both of which are crucial for conducting 

research. In the lack of mentorship and training, 52% of 

students perceived a major problem, 33% a moderate 

problem, and 15% a minor obstacle in the public sector. In 

the private sector, 44% believed it was a minor obstacle 

and 6% thought it was signi�cant. Another signi�cant 

obstacle cited by students was the lack of institutional 

support for research efforts. 64% of respondents said it 

was a signi�cant obstacle in the public sector, 14% thought 

it was a moderate challenge, and 22% thought it was a 

minor challenge. It was considered as a signi�cant issue in 

the private sector by 42%, a moderate challenge by 25%, 

and a minor challenge by 12%.

Figure 1: Comparison of Challenges Faced by Researchers in 

Public and Private Sectors

Language barriers were discovered to be generally minor 

obstacles when it came to writing and publishing research 

papers. Only 10% of students thought it was a huge 

challenge in the public sector, 14% thought it was a 

moderate challenge, and 76% thought it was a small 

challenge. Similar to how the public sector felt, the private 

sector saw it as a small di�culty for 70%, a moderate 

challenge for 12%, and a major challenge for 18%. The data 

analysis was conducted using Microsoft Excel. The chi-

square test was conducted to compare challenges of 

public vs private sector undergraduate students, yielding a 

chi-square test statistic of 79.966. Given that the 

computed p-value was less than 0.001, the result was 

considered to be highly signi�cant. In conclusion, the chi-

square test results showed a signi�cant difference in the 

challenges faced by undergraduate students in institutions 

in the public and private sectors (p 0.001), indicating that 

there is a variation in the challenges faced by students 

between these two sectors.
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The study found that 32% of students in the public sector 

and 37% of students in the private sector had engaged in 

research projects throughout their academic careers. Low 

levels of student involvement in research, is a re�ection of 

the challenges involved in fostering a research culture in 

undergraduate medical and dental programs. The study 

found that 32% of students in the public sector engaged in 

research projects throughout their academic careers, as 

opposed to 68% of those who did not. In the private sector, 

63% of participants had not participated in research 

activities, compared to 37% who had. The low research 

engagement among students, particularly in the private 

sector, re�ects a signi�cant challenge in fostering a 

research culture in medical and dental undergraduate 

education. Study conducted by Nadeem (2018), found a 

similarly low level of research engagement among medical 

students in Pakistan and recommended measures be 

taken to promote research opportunities and enhance 

student awareness [12]. For both students in the public and 

private sectors, time constraints were identi�ed as an 

important obstacle. Only 29% of students in the public 

sector agreed, compared to 50% of students in the private 

sector who thought it was a signi�cant challenge. These 

results underline the need of �exible involvement in 

research on the part of undergraduate students, as well as 

the need for e�cient time-management strategies. Due to 

a research-focused academic environment, funding 

availability, experienced faculty, signi�cant research 

prospects, and the perceived competitive advantage of 

research experience, private sector students—who 

typically have a demanding academic schedule, lots of 
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work, and little time for �exible scheduling—have a greater 

propensity for conducting research [13]. These �ndings 

highlight the need for effective time management 

strategies and �exibility in research involvement for 

undergraduate students. Similar �ndings were observed 

and time constraints including other factors have been 

identi�ed as a major barrier to dental students' 

participation in research [14, 15]. The �ndings highlight the 

need for considering and incorporating set apart time for 

research activities into the curriculum to help students 

balance their research obligations with their academic 

responsibilities. Inadequate knowledge and research skills 

viewed as a signi�cant impediment by 46% of respondents 

in the public sector and 47% of respondents in the private 

sector. These �ndings emphasize the importance of 

including research mentoring and training programs in 

undergraduate curricula [16-18]. Regional studies have also 

emphasized the challenges that dental students face in 

developing their research abilities [12, 16, 18]. The study 

also found that students in both sectors struggled since 

mentoring and training programs were not readily 

available. In the public sector, students thought it to be an 

important concern (52%), whereas in the private sector, 

they thought it to be a minor problem (44%). The 

undergraduate institutions ought to consider about 

establishing mentorship programs, seminars on scienti�c 

writing, and innovative techniques to enhance students' 

abilities to conduct research and provide them with the 

resources to promote research culture [15]. Students from 

the public and private sectors concurred that the lack of 

institutional support was a signi�cant barrier. It was cited 

as a major problem by 42% of respondents in the private 

sector and a signi�cant barrier by 64% of respondents in 

the public sector. These results highlight the importance of 

institutional support for research initiatives at educational 

institutions.  Studies emphasise on how crucial 

institutional support and resources are for students who 

want to participate in research [12, 15, 19, 20]. Institutions 

should set aside funds to create specialized research 

divisions or departments that support research. 

Institutions should set aside funds to create specialized 

research divisions or departments that support research.
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C O N C L U S I O N S

The impact of time constraints is felt in both the public and 

private sectors, yet students within the private sector 

experience more pronounced challenges. Inadequate 

knowledge and research ski l ls  hinder students' 

engagement in research endeavours, limiting their 

participation. Both sectors struggle to provide accessible 

mentorship and training opportunities, with the public 

sector facing particularly notable obstacles in this regard. 

Institutional support for students is lacking in both sectors, 

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

Conceptualization: WQ, AN

Methodology: WQ, AN

Formal Analysis: WQ, AN

Writing-review and editing: WQ, AN 

All authors have read and agreed to the published version of

the manuscript.

The authors declare no con�ict of interest.

C o n  i c t s o f I n t e r e s t

The authors received no �nancial support for the research, 

authorship and/or publication of this article.

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

R E F R E N C E S
[1]

[2]

[3]

[4]

[5]

though it's perceived as a more signi�cant hindrance in the 

p u b l i c  s e c t o r .  R e s e a r c h  i n v o l v e m e n t  a m o n g 

undergraduate students remains modest in both sectors, 

with the private sector exhibiting a higher percentage of 

non-participation compared to the public sector.

[6]

[7]

DOI: https://doi.org/10.54393/pjhs.v4i07.930
Qamar W and Nisar A

Navigating the Research Landscape

PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers
66



Gul F, Mahboob U, Wajid G, Sherin A. Medical colleges' 

challenges and coping strategies in implementing 

accreditation standards in Pakistan. Pakistan 

Journal of Medical Sciences. 2022 Sep; 38(7): 1788. 

doi: 10.12669/pjms.38.7.6121.

Girma T, Asaminew T, Siebeck M, Fischer MR, Jacobs 

F, Desalegn S, et al. Establishing medical schools in 

limited resource settings. Ethiopian Journal of 

Health Sciences. 2016 May; 26(3): 277-84. doi: 

10.4314/ejhs.v26i3.10.

Faisal M, Stanton P, Muchiri M. Public healthcare in 

Pakistan: a people management solution? Asia 

Paci�c Journal of Human Resources. 2023 Apr; 61(2): 

462-82. doi: 10.1111/1744-7941.12360.

Johnstone DB. Cost sharing in higher education: 

Tuition, �nancial assistance, and accessibility in a 

comparative perspective. Sociologický časopis/ 

Czech Sociological Review. 2003 Jun; 39(3): 351-74. 

doi: 10.13060/00380288.2003.39.3.04.

Nadeem A. Incentivizing Undergraduate Medical 

Students-Gateway to Research Culture. Pakistan 

Armed Forces Medical Journal. 2018 Apr; 68(2): 183-4.

Neyt B, Omey E, Verhaest D, Baert S. Does student 

work really affect educational outcomes? A review of 

the literature. Journal of Economic Surveys. 2019 Jul; 

33(3): 896-921. doi: 10.1111/joes.12301.

Bakri NN, Mohamad AN, Masood M, Suryalis M. 

Academic's Perceptions of Barriers and Enablers to 

Oral Health Research. Social Sciences. 2019 Aug; 

9(13): 134-45. doi: 10.6007/�ARBSS/v9-i13/6249.

Aslam A, Khan DA, Hassan SH, Bashir H. Research 

challenges for postgraduate residents in Dentistry. 

Pakistan Oral & Dental Journal. 2016 Dec; 36(4): 1-1.

Kumar J, Memon A, Kumar A, Kumari R, Kumar B, 

Fareed S. Barriers experienced by medical students 

in conducting research at undergraduate level. 

Cureus. 2019 Apr; 11(4): 1-4. doi: 10.7759/cureus.4452.

Muborakshoeva M. Impediments to enhancing 

research within universities in developing context: 

the case of Pakistani universities. Journal of 

International and Comparative Education (JICE). 

2015 Apr; 4(1): 1-3. doi: 10.14425/00.76.05.

Assar A, Matar SG, Hasabo EA, Elsayed SM, Zaazouee 

MS, Hamdallah A, et al. Knowledge, attitudes, 

practices and perceived barriers towards research in 

undergraduate medical students of six Arab 

countries. BMC Medical Education. 2022 Dec; 22(1): 1-

1. doi: 10.1186/s12909-022-03121-3.

Baig SA, Hasan SA, Ahmed SM, Ejaz K, Aziz S, 

Dohadhwala NA. Reasons behind the increase in 

research activities among medical students of 

Karachi, Pakistan, a low-income country. Education 

for Health. 2013 May; 26(2): 117-21. doi: 10.4103/1357-

6283.120705.

Tuiloma S, Graham CR, Arias AM, Caicedo DM. 

Providing institutional support for academic 

engagement in online and blended learning 

programs. Education Sciences. 2022 Sep; 12(10): 641. 

doi: 10.3390/educsci12100641.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

DOI: https://doi.org/10.54393/pjhs.v4i07.930
Qamar W and Nisar A

Navigating the Research Landscape

PJHS VOL. 4 Issue. 7 July 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers
67
























	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87

