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Oral cancer isasilent threat, lurking in the shadows
of dental practices. With rising incidence rates,
understanding this disease has never been more
crucia [1]. As, future dentists, undergraduates hold
the power to make a significant impact through early
detection. However, diagnosing oral cancer is not
always straightforward. Many challenges lie ahead
for these young dental professionals asthey navigate
their education and training [2].

Oral biopsies are a crucia diagnostic tool in the
field of dentistry, allowing cliniciansto obtain tissue
samples for histological examination and the
identification of various oral pathologies. However,
performing these procedures effectively requires
specialized training and expertise. To address this
need, awell-structured and comprehensive training
program for undergraduate studentsis essentia [2,3].

Chairside learning, where students receive hands-
on training under the supervision of experienced
clinicians, has been recognized as a vital component
of modern dental education [4]. This approach alows
students to develop the necessary psychomotor,
communication, and cognitive skills required for
performing oral biopsies. [3,4] In addition, the use
of structured clinical operative tests has been shown
to be an effective method for ng the practical
abilities of dental students in tasks such as simple
exodontia[4].

*Corresponding Author:

Early detection of precancerous lesions and
conditionsis crucial in reducing the burden of cancer
and improving patient outcomes. Thisis particularly
relevant for oral cancer, where five-year survival
rates have not improved significantly over the past
decades, primarily due to delays in detection [2,5].
Addressing this challenge requires a multifaceted
approach, including the development of innovative
technol ogies and the strengthening of undergraduate
education in thiscritical area[3].

We as mentor should train our students to not to
overlook oral mucosa and other parts of oral cavity
while performing dental procedures. Another
promising avenue for improving early detection is
the application of deep learning-based approaches.
Deep learning, a subfield of artificial intelligence
(Al), leverages artificial neural networks with
multiple layers to analyze complex data patterns.
This technology is showing immense promise in
revolutionizing early detection of oral cancer, offering
a more accurate, efficient, and potentially less
invasive approach, such as the use of vision
transformersto assist cliniciansin the identification
of oral squamous cell carcinoma in clinical
photographs [5].
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MEDICAL STUDENTS KNOWLEDGE AND
SOCIETAL ATTITUDESTOWARDSAUTISM SPECTRUM DISORDER:
A CROSS-SECTIONAL STUDY
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ABSTRACT
Objectives. This study focuses on assessing autism knowledge and societal attitude among medical students
in Karachi, who represent the future of healthcare.

Methods: A cross-sectional study was conducted in July, 2022. The targeted population was Medical
students of Dow Medical College, Karachi. A survey was conducted to obtain information related to
demographics, ASD related information, ASD knowledge and societal attitude on ASD symptoms through
a questionnaire. Independent sample t-test was used to compare the mean ASD Knowledge and societal
attitude score with groups by using SPSS. Level of significance was set on 5% for this study.

Results: A total of 431students wereinvited to participate in this voluntary survey carried out to investigate
their knowledge and societal attitude regarding ASD. Among the participants, 68.7% (296) were female,
while 31.3% (135) were male. According to our results 425 out of 431 respondents were of the view that
both the general public and medical students should be provided with basic knowledge regarding the
symptoms and features of ASD. The study results revealed moderate to high awareness regarding autism
spectrum disorder (ASD) among participants, with 64.3% recognizing it as a devel opmental disorder (mean
=3.62 + 1.09). A majority correctly identified key characteristics, including poor social skills (73.3%),
resistance to routine changes (70.3%), and the importance of special education (72.4%). Mean societal
attitude score differed significantly (p < 0.001), with those who had an autistic family member 3.91+0.44
and also showed a significant difference (p = 0.005), with those who had attended ASD sessions, were
higher mean scores (4.01+0.43) than those who had not (3.83+0.49).

Conclusion: The findings of this study strongly support the need for mandatory training and awareness
programs on autism spectrum disorder (ASD) in medical collegesto improve the ability of future practitioners
to identify and manage ASD in clinical practice.

Keywords: Autism Spectrum Disorder, Knowledge, Societal attitude, Medical Students, Pakistan.
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INTRODUCTION

Autism Spectrum disorder (ASD) is a heterogeneous
complex multifactorial neurodevelopmental disorder
characterized by challenge in social communication
and interactions [1]. These patients also exhibit
repetitive or restrictive activities and behavioral
patterns such as following specific daily routine,
rigidity in behavior, repetitive movements and
atypical response to sensory stimuli [2]. Autism
Spectrum Disorder (ASD) is highly diversein its
presentation. This spectrum ranges from individuals
with significant developmental delays and
impairments to those with exceptional intellectual
or artistic talents, making it a highly individualized
disorder. The exact etiology of ASD remains unclear
but involves both genetic and environmental factors
[3-4]. Increased risk is associated with having a
sibling with ASD, older parental age, genetic
conditions such as Down syndrome or Fragile X
syndrome [5-6], and very low birth weight [7].

Epidemiologica studies have documented a steady
risein the prevalence of Autism Spectrum Disorder
(ASD) over the past 30 years[8]. Thisincrease could
be due to factors such as improved awareness, better
diagnostic tools, and broader diagnostic criteria.
However, the exact reasons for this trend remain a
topic of ongoing research. The estimated average
worldwide prevalence of ASD is 1% [9]. Though,
the reported preva ence of Autism Spectrum Disorder
(ASD) varies substantially, many studies have
reported higher ratesin certain populations or regions.
Some studies have reported autism prevalence rates
as high as 3.9% in parts of Asia, [10]. highlighting
regional differencesin diagnosis and awareness of
the condition. The Pakistan Autism Society estimates
that approximately 350,000 children in Pakistan are
affected by Autism Spectrum Disorder [11]. ASD
is a lifelong condition that typically becomes
noticeable in early childhood, often as early as 18
months or even sooner [12]. It presents with awide
range of symptoms that vary from person to person.
The severity and combination of these symptoms
can differ greatly among individuals[13]. At present,
thereisno known cure for Autism Spectrum Disorder
(ASD). However, research shows that early
therapeutic and behavioral interventions can lead to
better outcomes and an enhanced quality of life for
children with ASD [14]. Though, mgority of recent
guidedines specify that ASD can bereliably diagnosed
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in children at 18 months, while certain early signs
can be evident by 13-14 months [15]. However, the
actual average age at which ASD is diagnosed is
60.48 months; highlighting a significant delay in
the time it takes for children to access specialized
services for early intervention [16-17]. This gap
suggests a critical need for earlier identification and
streamlined pathways to diagnosis.

The major barrier to early screening, identification
and referral of ASD liesin the limited knowledge,
awareness, and speciaized training among healthcare
professionals [18-19]. ASD is diagnosed through
clinical observation and detailed family history, as
no definitive lab test exists [20-21]. Physicians must
carefully assess behavior and reported symptoms.
Over 80% of individuaswith ASD have co-occurring
conditions, including intellectua disabilities, epilepsy,
ADHD, anxiety, and physical health issues like
diabetes and cardiovascular disease [22-24].

It has been evidenced from researchesthat individuals
with autism spectrum disorder (ASD) have up to 10
time greater mortality rate compared to the general
population [25-26]. Many autistic individuals struggle
to acquire quality care due to physicians' limited
autism-specific training, low confidence, and time
constraints [27]. Various studies from the U.S,,
Palestine, and others report poor provider self-
efficacy and knowledge in managing ASD [28-29],
largely due to inadequate autism-focused curricula
in medical education. Child psychiatry, including
autism, remains a significantly underdevel oped and
overlooked areawithin Pakistan's healthcare system.
Limited resources and inadequate training hinder
physicians ability to accurately diagnose and manage
autism. The purpose of this specific study is to
examine the extent of autism knowledge and
awareness among the medical studentsin Karachi,
as medical students represent the future of our
healthcare system. Globally, healthcare providers
often lack the skills and knowledge to effectively
care for autistic children and adolescents, with over
half of primary care providers reporting no prior
autism-specific training [30]. There is a significant
gap in research addressing autism-specific challenges
within the Pakistan. The aim of this study focuses
on assessing autism knowledge and societal attitude
among medical students.

o—
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METHODOLOGY

This cross-sectional study, conducted in July 2022,
aimed to evaluate the knowledge and societal
attitudes of medical studentstoward Autism Spectrum
Disorder (ASD). Convenience sampling was utilized
by randomly distributing questionnaire forms among
students attending lectures across al five academic
years at Dow Medical College, a public sector
institution in Karachi that offered a five-year
undergraduate program in medicine. The sample
size was calculated by World Health Organization
(WHO) software Sample Size Determination in
Health Studies version 2.0, with estimation of
population mean formula: n = (Z2 x &?) / d2. Taking
95% confidence level, 0 is the standard deviation
(0.54) with 0.05 absol ute precision. The respondents
reported an aggregated mean and standard deviation
3.44+0.54 score for societal attitude toward ASD.
The calculated sample size was 449. Using a non-
probability, Purposive sampling method, 449 students
from the MBBS program were invited to take part
in the study from which 431 accepted to participate
in the study. Prior to beginning the research students
were guaranteed complete anonymity and written
informed consent was obtained from each participant.

Study Tool: A survey was conducted to obtain
information related to knowledge and societal attitude
on ASD. The survey tool was divided into three
sections. Part A gathered demographic and ASD
related details of participants. ASD related questions
covered areas such as whether they had attended
ASD-related courses, and had relatives with ASD
in Yes/No format.

Part B assessed participants knowledge of ASD
symptoms through a 20-item questionnaire designed
to measure their understanding and awareness of
ASD. The questionnaire was developed by modifying
and updating the survey created by Stone (1987)
and later adapted by other researchers [31]. while
part C focused on societal attitudes toward ASD,
using a 16-item questionnaire covering rights,
functionality, and presence of individualswith ASD,
developed by Flood et al. (2013), usedinaMaaysian
study by Low HM, in that study afive-point Likert
scale (ranging from Strong Disagree, Disagree,
Neither Disagree nor Agree, Agree, to Strongly
Agree) was used instead of 4 point, to assess societal
attitude among Malaysian students [30]. Part B
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comprised of 9 true statements (e.g. Are you aware
that autism is a developmental disorder?) and 11
false statements (e.g. Do you think autism is
completely curable). Part C including 3 positive
statements (e.g. People with ASD should have the
opportunity to go to college) and 13 negative
statements (e.g. People with ASD should not engage
in romantic relationships). The higher mean scores
consistently reflected higher knowledge toward
ASD. The scoring criteria remained the same for
societal attitudes towards ASD. These sections
employed a five-point Likert scale statements that
were false, the scoring was reversed (e.g., strongly
agree received a score of 1, and strongly disagree
received a score of 5) to accurately calculate
participants overall scores before dataanalysis. Data
was gathered through printed questionnaires, which
were non-randomly distributed among medical
students at Dow Medical College.

Data Analysis: Statistical analysis calculations were
performed using SPSS 25.0. The mean+ standard
deviation and frequencies with percentage were
reported for demographic and ASD related variables.
All the false and negative statements were reversing
coded prior to the analysis of the mean scores.
Knowledge and societal attitudes item-mean scores,
and frequencies (percentage) were calculated. First
check the normality of the overall knowledge and
societal attitude mean scores regarding ASD by
using Kolmogorov-Smirnov test. The independent
t-test was used to compare mean scores. A p-value
of less than 0.05 was considered as significant.

RESULTS

In this study, the mean knowledge and societal
attitude scores of Autism Spectrum Disorder (ASD)
were compared among medical students. A total of
449 participants were invited and response rate of
study participants was 95.99%. The participants
ages ranged from 19 to 23 years, with an average
age of 21.58+1.4. Among the participants,
296(68.7%) were female, while 135(31.3%) were
male. An overwhelming 398(92%) of participants
expressed that Autism Spectrum Disorder (ASD)
should be formally incorporated into the medical
training curriculum, also, there was high level of
agreement as 425(98%) were in favor of allowing
general public to attend educational sessions on
ASD, as summarized in Table 1.

- e
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Table 1: Demographic and Autism Spectrum Disorder (ASD) related infor mation of
study participants (n=431)

Characteristics Frequency (n)
Age (years) 21.58+1.40*
Gender

Male 135(31.3%)
Female 296(68.7%)
Year of study

First 72(16.7%)
Second 75(17.4%)
Third 88(20.4%)
Fourth 178(41.3%)
Fifth 18(4.20%)
Family member with autism

Yes 56(13.0%)
Gender of family member with autism

Female 12(2.8%)
Male 44(10.2%)
Not applicable 375(87.0%)
Have you attained any session about ASD

Yes 69(16.0%)
Should ASD be taught in medical programs?

Yes 398(92.3%)
Should general public be allowed to attend sessions on ASD?

Yes 425(98.6%)

*Meanz Std. Deviation

Table2 discussed the knowledge of participant
regarding ASD, across various statements, with
responses rated on afive-point Likert scale from
"Strongly Disagree" to "Strongly Agree. A majority
of participants 277(64.3%) agreed or strongly
agreed that autism is a developmental disorder,
with amean score 3.62 + 1.09, indicating moderate
to high awareness of this fact. However, notable
misconceptions were also identified, as 66.4%
believed that vaccines increase autism risk (mean
= 3.81 £ 1.02). There were mixed responses on the
existence of a cure and effectiveness of universal
interventions. While participants showed moderate
awareness concerning genetic links with 43.6%
agreeing, Nearly half of the participants
acknowledged that autism can be diagnosed as
early as 18 months of age (48.3%) and is more

o—— @

prevalent in males (45.7%).

A large majority 334(77.5%) recognized that
autism affects people from all races, ethnicities,
and socioeconomic backgrounds also a higher
awareness was also observed in participants
concerning core characteristics of autistic children,
with 73.3% recognizing poor social and
communication skills and 70.3% acknowledging
resistance to changes in routine. Majority
312(72.4%) agreed about the importance of special
education for these children. Mixed responses
were observed on statement regarding diagnosis
of ASD viablood and genetic test and on whether
autism can be fatal over time. Participant also
show mixed responses to whether one intervention
is effective for all individuals.
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Table 2: Knowledge Toward Autism Spectrum Disorder (ASD) Responses Distribution n (%) and
Mean + SD Scores

= e*;;‘f’&"i’:%dges[) SD D N A SA  [Meant SD
o1 23(53) | 51(11.8) | 80(186) | 190(44.1) | 87(20.2) | 3.62+1.09
Q2 1126) | 37(86) | 97(225) | 162(37.6) | 124(28.8) | 3.81+1.02
Q3 26(6.0) | 88(204) | 168(32.0) | 103(23.9) | 46(10.7) | 3.13+1.04
Q4 20(46) | 72(16.7) | 151(35.0) | 154(35.7) | 34(7.9) | 3.26+0.98
Q5 8(19) | 64148 | 151(35.0) | 164(38.1) | 44(10.2) | 3.40:0.92
Q6 921) | 48(111) | 177(411) | 152(35.3) | 45(10.4) | 3.41+0.89
Q7 40(9.3) | 154(35.7) | 149(346) | 62(144) | 26(6.0) | 2.72+1.01
Q8 16(37) | 641(4.8) | 97(225) | 188(436) | 66(15.3) | 3.52+1.03
Q9 1944) | 92(21.3) | 150(34.8) | 119(27.6) | 51(11.8) | 3.21+1.04
Q10 13(30) | 73(16.9) | 88(204) | 180(41.8) | 77(17.9) | 3.55+1.06
Q11 307) | 28(65) | 88(204) | 21449.7) | 98(22.7) | 3.87+0.86
QL2 58(135) | 170(39.4) | 123(285) | 62(144 | 1842 | 256:1.02
Q13 3(7) 20(6.7) | 831(93) | 231(536) | 85(19.7) | 3.85:0.83
Q14 2(5) 33(7.7) | 93(216) | 204(47.3) | 99(23.0) | 3.85:0.87
Q15 20(46) | 87(202) | 110(255) | 150(34.8) | 64(14.8) | 3.35+1.10
Q16 6(14) | 1944) | 72(16.7) | 201(46.6) | 133(30.9) | 4.01+0.88
Q17 38(88) | 91(2L1) | 149(346) | 119(27.6) | 34(7.9) | 3.05:1.07
Q18 20(6.7) | 90(209) | 137(3L8) | 127(295) | 48(1L1) | 3.17+1.09
Q19 51(11.8) | 132(30.6) | 135(313) | 88(204) | 25(58) | 2.78+1.08
Q20 14(32) | 46(10.7) | 147(341) | 169(39.2) | 55(12.8) | 3.48+0.95

QL. Areyou aware that autism is a developmental disorder? (T): Q2.Do you think vaccines are causing an increase in autism?
(F): Q3. Do you think autism is completely curable (F): Q4. Do autism runs in families (T): Q5. Can autism be diagnosed at
earlier developmental stages as early as 18 months? (T): Q6. Do you think autism is more frequently observed in males than
infemales? (T): Q7. Do you believe changing a child’s diet will lessen the severity of autism symptoms? (F): Q8. Do you think
that all children with autism show poor eye contact? (F): Q9. Do you believe that same interventional approach can work for
all children with autism? (F): Q10. Do you think children with autism can grow up to lead an independent life? (T): Q11. Do
you believe that all children with autism must receive special educational services? (T): Q12. Do you think that with if the
proper treatment is provided, most children with autism will eventually outgrow it? (F): Q13. Do you think that children with
autism have poor social and communication skills? (T): Q14. Do you believe children with autism exhibit resistance to changes
in daily routines? (T): Q15. Do you believe that unstable upbringing with lack of proper care is one of the causes of autism?
(F): Q16. Do you believe that autism can affect people from every race, ethnic group and socioeconomic background? (T): Q17.
Do you think autism can be diagnosed through blood and genetic testing? (F): Q18. Do you think autism can be fatal over time?
(F): Q19. Do you believe autistic children can see or hear things that do not exist? (F): Q20. Do you believe that majority of
children with autism have intelligence, average or above average? (F)

SD, strongly disagree; D, disagree; N, Neutral; A, agree; SA, strongly agree;

(F), were presented false statements; (T) were presented True statements
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Table 3 revealed the participants responses toward
the presence and rights of individuals with Autism
Spectrum Disorder (ASD). Most of the participants
374(86.8%) and 384(89%) expressed that they were
not afraid to be around someone with ASD and felt
comfortable with an individual with ASD in their
classrespectively. A significant portion of participants
415(96.3%) were neutral or supportive of an ASD
facility opening in their neighborhood, with amean
score 3.60 £ 0.69, While a substantial majority
324(75.2%) agreed that children with ASD should
be fully integrated into mainstream classes with a
mean score 4.02 + 0.85. Responses were more
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reserved, as only 44.6% agree or strongly agree to
show physical affection such as hugging towards
ASD individual. A large number of respondents
234(54.3%) agree to the statement that ASD
individual should go to college. A strong majority
364(84.5%) were agreed with theideathat individuas
with ASD should engage in romantic relationships
with a mean score 4.20 + 0.75, and 334(77.5%)
agreed they should marry individuals without ASD
with mean score 4.10 = 0.85. Among participants
332(77%), with amean score of 4.07 £ 0.87 agreed
that people with ASD can form relationships and
express affection.

Table 3: Societal Attitude Toward Autism Spectrum Disorder (ASD) Responses Distribution n (%)

and Mean + SD Scores

Societal Attitude SD D N A SA Mean+ SD
QL 2(0.5) 9(2.1) 46(10.7) | 184(42.7) | 190(44.1) | 4.28+0.77
Q2. 16(3.7) | 177(41.1) | 201(46.6) | 37(8.6) | 3.60+0.69
Q3.+ 10(2.3) 37(86) | 191(44.3) | 193(44.8) | 4.32+0.72
Q4. 38(8.8) | 57(132) | 144(33.4) | 180(41.8) | 12(2.8) | 3.16+0.99
Q5.* 4(0.9) 29(6.7) | 164(38.1) | 234(54.3) 4(0.9) 4.46+0.66
Q6. 4(0.9) 35(8.1) 89(20.6) | 150(34.8) | 153(35.5) | 3.96+0.98
Q7. 4(0.9) - 63(14.6) | 203(47.1) | 161(37.4) | 4.20+0.75
Q8. 1(0.2) 18(4.2) | 78(18.1) | 172(39.9) | 162(37.6) | 4.10+0.85
Qo. 26(6.0) 73(16.9) | 176(40.8) | 156(36.2) | 4.07+0.87

Q10.* 23(5.3) 84(19.5) | 186(43.2) | 138(32.0) | 4.02+0.85
Q11 15(35) | 62(14.4) | 111(25.8) | 160(37.1) | 83(19.3) | 3.54+1.06
Q12. 7(1.6) 75(17.4) | 102(23.7) | 145(33.6) | 102(23.7) | 3.60+1.07
Q13. 4(0.9) 49(11.4) | 120(27.8) | 167(38.7) | 91(21.1) | 3.68+0.96
Q14. 2(0.5) 47(10.9) | 111(25.8) | 142(32.9) | 129(29.9) | 3.81+1.00
Q15. 31(7.2) | 68(15.8) | 110(25.5) | 127(29.5) | 95(22.0) | 3.43+1.19
Q16. 21(4.9) 42(9.7) | 126(29.2) | 157(36.4) | 85(19.7) | 3.56+1.06

QL. Do you feel afraid to be around a person with ASD?: Q2. Would you feel comfortable living in a neighborhood where an
Autism Spectrum Disorder (ASD) facility is located?: Q3.* Do you feel comfortable having a person with ASD as your
classmate?. Q4. Do you feel comfortable to hug a person with ASD?: Q5.* Do you think individuals with ASD should go to
college?. Q6. Do you believe it is acceptable for individuals with Autism Spectrum Disorder (ASD) to have children?: Q7. Do
you believe it is acceptable for individual s with Autism Spectrum Disorder (ASD) to engage in romantic relationships?: Q8.
Do you believeit is acceptable for individuals with Autism Spectrum Disorder (ASD) to marry individuals without ASD?: Q9.
Do you believe individuals with Autism Spectrum Disorder (ASD) can form relationships and express affection?: Q10.* Should
children with Autism Spectrum Disorder (ASD) be fully integrated into mainstream classrooms?: Q11. Do you believe that
individuals with Autism Spectrum Disorder (ASD) are capable of living independently? Q12. Do you bdlieve autistic individuals
can understand other people's feelings?. Q13. Do you agree that a person with Autism Spectrum Disorder (ASD) is not a
financial burden to their family?: Q14. Do you agree that students with ASD attending mainstream regular classrooms are not
adistraction to students without ASD in that classroom?: Q15. Do you think individual with ASD is not an emotional burden
to his’her family?: Q16. Do you agree that people with Autism Spectrum Disorder (ASD) should not be institutionalized for
their safety and the safety of others?

SD, strongly disagree; D, disagree; N, Neutral; A, agree; SA, strongly agree;

*were presented positive statements
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The mean knowledge and societal attitude scores of
ASD did not significantly differ between male and
femal e participants. The t-tests yielded p-values of
(p=0.88 & p=0.33), respectively. Participants with
afamily member diagnosed with autism had dightly
higher mean knowledge scores (3.43 + 0.19)
compared to those without (3.37 £ 0.20); however,
this difference was not statistically significant (p =
0.080). In contrast, societal attitude scores showed
aggnificant difference (p < 0.001), with participants
who had a family member with autism reporting
higher mean scores (3.91 + 0.44).However, there
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wasn’t any significant difference observed in
knowledge or societal attitude mean score between
participants with male versus femae family members
with autism p-vaues (p=0.78 & p=0.85), respectively.
There was no significant difference were assessed
in knowledge scores noted based on attendance at
an educational session on ASD (p = 0.56). However,
societal attitude of ASD showed a significant
difference (p = 0.005), with those who had attended
ASD sessions scores were higher mean score
4.01+0.4 than those who had not mean score
3.83+0.49 (Table 4).

Table 4;: Comparing the M ean Knowledge and Societal Attitude Scor es Between Demographic and
Autism Spectrum Disorder (ASD) Related Factors

Autism Spectrum Disorder (ASD) Knowledge Societal Attitude
Demographic and ASD factors Meant SD | P-value | MeanzSD | P-value
Gender
Female 3.37+0.26 3.87+0.49

0.88 0.33
Mae 3.38+0.23 3.82+0.48
Family member with autism
No 3.37+0.26 3.51+0.62

0.08 <0.001
Yes 3.43+0.19 3.91+0.44
Gender of family member with autism (n=56)
Female 3.45+0.19 3.48+0.68

0.78 0.85
Mae 3.43+0.19 3.52+0.61
Have you attained any session about ASD
No 3.38+0.26 3.83+0.49

0.56 0.005
Yes 3.3610.24 4.01+0.43
Should ASD be taught in medical programs?
No 3.29+0.23 3.73+0.38

0.08 0.13
Yes 3.38£0.25 3.87+0.49

DISCUSSION or attending related sessions. Although students with

The present study assessed knowledge and societal
attitudes toward Autism Spectrum Disorder (ASD)
among medical students in Karachi, Pakistan.
Overall, the data suggest a moderate level of
knowledge that was not significantly influenced by
demographic factors such as gender or exposure-
related variables like knowing someone with ASD

a family member with autism exhibited slightly
higher knowledge scores, this difference was not
statistically significant.

Notably, many participants were unaware that
autism can be diagnosed as early as 18 months.
Knowledge of genetic links and the higher
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prevalence among males was moderate. However,
most students correctly identified key symptoms
such as limited eye contact, social and
communication difficulties, and resistance to
changes in routine. A significant proportion also
recognized the importance of special education
services for children with autism. These findings
suggest that while students possess functional
knowledge of behavioral traits and support needs,
there is a gap in understanding autism’s broader
cognitive and sensory dimensions. Curriculum
enhancements could help bridge this gap.

The findings of this study resonate with those from
other research conducted internationally and
regionally, highlighting both similarities and
distinctions in autism knowledge among medical
students. The results from study conducted in
Pakistan to eval uate the knowledge and awareness
of childhood autism among healthcare professionals
evidenced that among all respondents’ medical
students exhibited comprehensive knowledge
regarding male predominance, etiology, method of
diagnosis and available trestment options for autism
[32]. In another cross-sectional study among fourth
year medical students from public and private
medical universities of Karachi, researchers found
that mean knowledge score was 12.30+4.71 out of
25, indicating a moderate understanding of ASD
[33]. Similarly the study conducted in Mumbai
revealed insufficient knowledge among final-year
medical students, particularly regarding the age of
onset and certain diagnostic traits, such as staring
into space, lack of interest in surroundings, fixation
on routines, and atypical eating habits. Despite these
gaps, students in the Mumbai study demonstrated
awareness of key features like impaired language
development, poor eye contact, and challengesin
social interaction, which align with the strengths
observed in the current study. The overall score was
11.85 out of 19 in the Mumbai study, participants
in this research demonstrated basic awareness but
still showed room for improvement in understanding
more nuanced diagnostic features and early detection
[32]. The multicenter study among medical students
of Palestine [29] showed insufficient knowledge
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about autism, particularly concerning its symptoms,
diagnostic characteristics, and treatment options.
This was reflected in the students' low median
familiarity scores on the subject. This contrasts with
findings from the United States, where third-year
medical students demonstrated significantly higher
knowledge than the general population (p < 0.001)

Notably, the U.S. study compared the knowledge
levels of medical students with those of the general
population and found that medical students had
significantly higher knowledge across all surveyed
areas (p < 0.001). However, despite their stronger
knowledge base, the students displayed alow level
of confidence in applying thisknowledgein practice.
The higher than the general knowledge levels
observed in the current study, which might reflect
differences in curriculum emphasis, exposure to
ASD-related content, or cultural and regional
variations in autism awareness initiatives [32].

The knowledge levels observed in this study are
comparableto findings from other research conducted
among medical students at Qasim University in
Saudi Arabia reported that 55.5% of participants
demonstrated good knowledge regarding ASD and
most of them exhibited positive attitude which is
dlightly higher than the general knowledge levels
observed in the current study [33]. Physicians often
identify insufficient knowledge and a lack of
confidence as major barriers to providing effective
care for children with autism. Additionaly, studies
reveal gapsin medical training: U.S. medica students
report inadequate preparation in treating autistic
children, while their counterpartsin the UK express
low confidence in managing the care and referral
processes for both children and adults with ASD
[28-33].

A major challenge in addressing Autism Spectrum
Disorder (ASD) is the issue of delayed diagnosis.
Early identification and intervention are crucial, as
research cons stently showsthat intensive, evidence-
based early interventions can significantly improve
the communication and behavioral challengesfaced
by young children with ASD. Enhancing knowledge
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about autism can lead to earlier recognition and
timely interventions, ultimately improving outcomes
for children with ASD.

International research involving both medical doctors
and medical students highlights asignificant gap in
medical training related to autism spectrum disorder
(ASD), particularly in developing countries. These
studies underscore the need for more robust and
comprehensive ASD education within medical
curriculato equip future healthcare providers with
the necessary knowledge and skills. The findings
emphasi ze that while some foundational awareness
exists, the lack of specialized training in many
regions hampers the ability to address the
complexities of ASD diagnosis and management
effectively. Strengthening ASD-related education
globally is critical to bridging this gap, especially
in resource-constrained settings.

Limitations: The study only included medical
students from a specific ingtitution, which may limit
the generalizability of the findings. The results may
not reflect the knowledge or societal attitudes of
medical students in other regions of country. In
addition, the study relied on self-reported measures
to assess knowledge and perceptions of ASD, which
may introduce response bias. Students may
overestimate their knowledge or provide socially
desirable responses rather than an accurate reflection
of their true understanding. Furthermore, the study
focused on specific aspects of ASD knowledge and
societal attitudes, which may not encompass the full
range of information necessary for comprehensive
understanding, including interventions, support
systems, or specific cultural perspectives that are
key aspects of ASD.

CONCLUSION

The findings of this study strongly support the need
for mandatory training and awareness programs on
autism spectrum disorder (ASD) in medical college
to improve the ability of future practitioners to
identify and manage ASD in clinical practice. Such
initiatives are essential for ensuring early and
effective intervention. Furthermore, thereisaclear
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need to increase exposure to individuals with ASD
during medical training. Providing medical students
with more opportunitiesto interact with ASD patients
will not only deepen their understanding but also
boost their confidence in managing ASD cases.
These findings underscore the importance of
integrating ASD-related content and patient
interaction into medical curriculato better prepare
students for real-world clinical scenarios. The study
calls for further research and development of
strategies to enhance ASD education and practice.
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SERO PREVALENCE OF HIV, HCV, HBV AND SYPHILIS(VRDL) IN
TRANSGENDER MALE SEX WORKERS FROM RURAL, URBAN SINDH
AND PUNJAB, PAKISTAN

Muhammad Rizwan®’, K hurram Jah Siddique?, Muhammad Uzair®, Samiyah Tasleem®, K hursheed Hashmi®

ABSTRACT

Objectives: Sexually transmitted infections (STIs) are among the most important health concerns in sex
workers and the related key population because of the interaction of this community with general population
and their spouses, as this group acts as a bridge between themselves and the people they come in intimate
contact with. In Pakistan it can impact more profoundly because of lower literacy rate, poor persona and
sexual hygiene. The estimated literacy rate of 62.3% for Sindh, 66.25 (both urban and rural) necessitates
initiatives that focus public awareness programs research activities to further emphasize upon the magnitude
of the problem.

Methods: A prospective study was conducted by infection control and prevention society of Pakistan to
highlight the fact by evaluating the seroprevalence of HIV, HCV, HBV & VDRL in transgender, male sex
workers (TGMSW) from different regions of Sindh and Punjab.

Results: During an 11months period atotal of 1198 TGM SW were assessed for the presence of HIV, HBV,
HCV and VRDL from 13t January 2023 to 30t November 2023. Our find ngs with the limited data set
has revealed a total of 139 (31%) test subjects to be positive for HIV, 113 (25%) individuals were found
to be infected with HBV, 54 (12%) infected with HCV and 145 (32%) were found positive with VDRL.
In addition to single infections, the study also examined the occurrence of coinfections. Results showed
9 individuals with HBV and HCV, 10 with HIV and Syphilis, and 4 with each combination: HIV-HCV
and HIV-Syphilis. Only 1 case of HIV-HBV was observed.

Conclusion: The present study reports an overall incidence of HIV 31%, HBV 25%, HCV 12% and VDRL
32% which is suggestive of immediate need to further investigate these infections with large scale popul ation-
based study to reveal more accurate magnitude of the problem.

Keywords. Sexually Transmitted Infections (STIs), Human Immunodeficiency Virus (HIV), Hepatitis B
virus (HBV) & Hepatitis C virus (HCV), Syphilis, Transgender Male Sex Workers (TGMSW)
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INTRODUCTION

Sexually Transmitted Infections (STIs) are
infections that could occur from person to person
viadirect unprotected sexual contact or unhygienic
sex with infected persons via vaginal, anal, and
oral routes[1]. STIsare primarily spread by male,
female and transgender sex workers or people
who frequently have multiple partners. STIs
remain asignificant public health concern because
of the associated serious health consequences
such asinfertility [2], adverse pregnancy outcomes
[3], chances of various benign and malignant
neoplasms involving genitals/ pelvic organs and
there is always a higher risk of acquiring Human
Immunodeficiency Virus (HIV) along with other
bacterial and viral STIs in adult population all
around the world [4-6] the chances of acquiring
STlsincreases many fold in underdevel oped world
due to lack of access to awareness related to
personal hygiene and sexual health. Acquiring
sexual gratification by having intimate contact
with female and male sex workers or even
transgenders is a persistent phenomenon in many
parts of the world. In Pakistan sex before marriage
or having multiple partnersis usually considered
uncommon but over a period of time people have
become habituated. The lower literacy rate among
sex workers is contributing to the rising incidence
of STIs. The present study aimed to focus the
magnitude of the problem by estimating the
prevalence of the top four STIs namely HIV,
Hepatitis B virus (HBV), Hepatitis C virus (HCV)
and Syphilis [7]. Among these four STIs, Human
immunodeficiency virus HIV infection is of great
concern. At the end of 2023 approximately 39.9
million people were living with HIV. This
represents about 0.6% of adults aged 15 — 49
years worldwide. Among people living with HIV
(PL-HIV) 630,000 died of HIV [8] . Globally
syphilis remains a significant public health
concern. In 2022, an estimated 8 million adults
aged 15- 49 years acquired syphilis. Additionally,
syphilisin pregnancy, if untreated or inadequately
treated, leads to adverse pregnancy outcomesin
50- 80% of cases, including stillbirths and
neonatal deaths[9].

Bagai J. Health Sci.

Current data from 187 countries shows that viral
hepatitis is a major public health challenge of this
decade. An estimated 1.3 million people died from
chronic viral hepatitis B and hepatitis C in 2022
which amounts to 3500 death/day [10, 11]. It has
been recorded that almost 254 million are living
with hepatitis B and another 50 million are infected
as of 2022 worldwide. An alarming figureis of 6000
newly diagnosed cases every day worldwide [12].
Keeping in view these epidemiological figures,
infection control society conducted this study from
different cities of Sindh and Punjab provinces to
find out the exact prevalence of these STls.

METHODOLOGY

Ethical approval was obtained from Pakistan Medica
Research Organization. Inclusion criteria involve
male transgender sex workers, currently engaged in
sex work for more than six months and age 14 - 60
years. Exclusion criteriainvolve diagnosis of cases
of HIV, HBV, HCV, or Syphilis, persons taking
antibioticsin last two weeks and severe acute illness,
cognitive impairment. The study was conducted
from January 15t to 30" November 2023 usi ng
snowball technique. Total of 1198 Transgender Male
Sex Workers (TGMSW) were recruited and
investigated for the presence of HIV, HBV, HCV or
Syphilis. The whole blood sample was collected
aseptically using vacutainer in 5 cc gel tube and
centrifuged serum was separated and stored in 1.5
ml Cryogenic vials.

HI1V Detection: Determine™ HIV-1/2 AG/AB
combo was used for the detection of HIV 1/ 2
antigens that can identify four different antigen P17
p24 Gp120 and Gp41l while at the same time this
system detected antibodies against al four antigens.
Detection of HIV was based on athree-test strategy
described by World Health Organizations (WHO)
to avoid misdiagnosis of HIV asit has serious social
and psychological implications. According to the
three-test strategy, one must confirm using the three
tests shown in the chart above to report any new
HIV cases. To identify and report HIV infections,
only acompetent and trained staff person isallowed.

- - )
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HIV SERIAL RAPID TEST ALGORITHM Rapid Test 1
v ¥
Result: Test 1 + Ratale: NosE X
Report HIV Negative
Rapid Test 2
¥ ¥
Result: Test 2 + Result: Test 2 -
sty (T14,T21]
Presumptive HIV infection

! '

R T1 T2 af 4
Rapid Test 3 epeat :::5 after 1
i ]
Result: Test 3 + Result: Test 3 - Result: T14+: T2
L1124 034 K 124 Tad Label Inconclusive
Report HIV Positive Presumptive HIV infection
\ 4
) Repeat T1, T2 and T3 after 14 y
T1 should preferably be an days . s =
antigen antibody test Refer patient to Tertiary care facility

for confirmation on PCR or ELISA

Result: T1+; T2+; T3-
" Label Inconclusive

Figure: HIV Serial RAPID TestsAlgorithm

The three-test strategy was used as a criterion to report HIV infections and only confirmed case of HIV
were included in the present study. Hepatitis B Surface Antigen (HbsAg): Determine ™ HbsAg2 (Abbot)
was used for the detection of HbsAg as per instructions of the provider. Anti-Hepatitis C Virus Antibodies
(Anti-HCV): Acon Anti-HCV antibody detection cassette was used to detect antibodies against HCV.
VDRL detection: CTK biotech’s Syphilis Ab Combo was used for Treponema pallidum (Tp) antibodies.
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RESULTS

The observed frequency of STIsin different regions
of the selected localitiesis summarized in Table 1.
From atotal of 1198 screened 145 (32%) were
positive for VDRL. Mirpurkhas was found most
effected region of Sindh as 28 cases out of 110
belong to that region. Second most affected area
was Karachi with 22 positive cases out of 201
(15%) and while in Sangher the infectivity for
syphilis was observed to be 10% as 15 out of 62
subjects were infected. The cumulative incidence
HIV was 31% as 139 new cases out of 1198 were
identified. Mirpurkhas was once again found to
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take a lead in terms of infection as most HIV
infected area is Mirpurkhas as 30 subjects out of
110 (22%) tested positive for HIV, secondly 14%
positivity was from Karachi & Thar parker each
where out of 205-19 & 105-19 were HIV infected
respectively. While Tando Allah yar, Ghotki,
Sangher and Hyderabad each contributed 6% where
36-8, 43-9 ,62-9 and 59-9 individuals were positive
respectively. The total identified cases of HBV
were 113 out of 1196 (25%). The rate of infectivity
in descending order is as follows: Thar parker 21
out of 105(25%), Karachi 15 out of 201(13%),
Shirkarpur 14 out of 59(12%).

Table 1. Summary of STIsin Different Regions of the Selected L ocalities

SUMMARY
SrNo. City Total Cases HBsAg HIV Antibody HCV Ab VDRL
Positive | Negative | Positive | Negative| Positive | Negative | Positive] Negative
1 Badin 50 5 44 3 47 2 483 5] 44
2 Dadu 85 2 53 5 50 4 51 5 79
3 Ghotki 43 0 43 S 34 0 43 5 38
4 Hyderabad 59 5 54 9 50 1 58 7 52
5 Jaccobabad HE 0 ik st 0 0 ik i 0
5 Jamshoro 19 8] 139 4 15 8] 19 2 17
i Kamber 14 2 12 8] 14 2 12 2l 13
5 Kandhkeot 1, 0 1 1T 0 0 1 0 i
9 Karachi 201 15 186 P 182 5 196 22 179
10 kashmore 286 5 21 0 26 2 24 1 25
gl Khairpur 31 9 22 2 29 9 22 4 27
12 Larkana 20 2 15 0 20 2 15 0 20
13 Matari 26 3 23 1 25 0 26 1 25
14 Mirpur 3 0 ] 0 3 0 3 0 3
15 Mirpurkhas 110 7 103 30 50 3 107 28 52
18 N.Feroz 1) g £ 3 74 0 10 0 10
EET Okara it 0 1 o gl 0 it 8] i
15 Pakpattan 4 0 4 0 4 0 4 0 4
19 Rawalakot 1 0 1 0 1 0 1 0 1
20 SEA 26 3 23 2 24 0 26 3 23
21 Sanghar 62 2l 51 S 53 4 58 15 47
22 Sheikupura 31 0 3 il 30 0 2 0 Gl
23 Shikarpur 59 14 45 5 54 1 58 T 52
24  |Sukkur 39 5 34 0 39 0 39 7 32
25 T.Allah Yar 36 4 32 3 28 5 il 5 il
26 |T.MKhan 38 0 38 o 38 3] 35 2l 3
27 |Tharparkar 105 21 54 19 56 7 o8 it 94
28 |Thatta 28 2 26 1 27 0 28 2 26
29 |Umerkot 59 5 53 7 52 4 55 10 59
TOTAL 1198 113 1085 139 1059 54 1144 145 1053

The distribution of HCV was overall 12% among the test subjects. Khairpur had the highest rate of infection
whereas 09 subjects out 31 tested positive (29%) followed by Tando Allahyar 5 out of 36 (14%) Thar parker 3

out of 38(13%) (table 1).
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In addition to analyzing the prevalence of single
infections, the current study also identifies the co-
existence of all the four studied infectious agents
and following bar chart is representing the co-
infections (Figure 2). 10 cases of HIV were co-
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infected with syphilis. Furthermore, syphilis co-
infection with HCV was observed in atotal number
of 08 cases whereas each combination had a

breakdown of 04 cases.
» O

&

<A

\25.)

N

Figure 2: Co-existence of Infectious Agents

To establish the existence of significant positive or
negative association in the context of age-related
trends of infections, Chi-Square test was performed
using SPSS version 26. Three different age groups
were defined as 11-20,21-30 and 31-40. Significant

‘\\Q
positive association has been observed in both viral
hepatitis B and C according to the gatistics, signifying
that the number of infections increases with
advancing age whereas no relation has been observed
for HIV and Syphilis (table 2).

Table 2: Age-related Trends of I nfections

INFECTIONS HCV HIV VDRL HBV
Age Groups % Pos. % Pos. % Pos. % Pos.
1(11-20) 12.5%(11) | 11.4%(10) | 12.5% (11) | 19.3(17)
2(21-30) 3.1% (23) | 12%(88) | 12.1% (89) | 7.2(53)
3(30-40) 5.3% (20) | 10.9%(41) | 12.29%(46) | 11.4(43)
Total Count | 4.5% (54) | 11.9%(139) | 12.29%(146) | 9.4(113)
P Values 0.001 0.854 0.995 0.001

o——



Vol. 26, No.1, January - June, 2025

DISCUSSIONS

The incidence of STDs among TGMSW was
determined to be 32% Syphilis, 31% HIV, 25%
Hepatitis B, and 12% Hepatitis C throughout selected
areas of Sindh and Punjab. 1198 TGMSW were
included to determine the presence of forementioned
STls. Large scale studies are required to fully
disclose the actual incidence of STIswith reference
to the exact population of transgendersin these cities
asthe present study only reveal s data of the selected
participants gathered using snowball technique, but
anyhow computed statistics were sufficient to
demonstrate the scope of this health issue. The top
three affected regionsin terms of syphilisinfectivity
were Mirpurkhas (19% positive), Karachi (15%),
and Sangher (10%). However, arecent study that
examined 1120 participants from four mgjor Sindh
cities Karachi, Hyderabad, Sukkar, and Larkana
revealed that 96 (16.29%) of the 598 participants
had syphilis, and 40 (6.79%) of those cases had
syphilis coinfected with HIV.[13]. A similar study
involving five major areas of Sindh and Punjab
observed an incidence of Syphilis even more lower
(3.26%) in men who have sex with men (MSM) and
transgenders, 82 out of 2531 (3.2%) were found to
beinfected [ 14]. Additionally, adifferent small-scale
study that involved transgender sex workers
discovered that 77 out of 208 (37%) of the
participants had syphilis [15]. These discrepancies
in observations strongly imply that the precise facts
and statistics can only be revealed by alarge-scale
population-based study. It is possible to cure syphilis.
It might be one of the causes of the observational
fluctuations in the previously stated research.

According to the statistics of the study the
Mirpurkhas was the most HIV-affected area (22%),
Karachi and Thar parker were next with 14% each,
followed by Hyderabad, Ghotki, Sanger, and Tando
Allahyar, with 6% each respectively. As per
statistics of the 2020 Global AIDs monitoring
report, 7.1% of transgender male sex workers from
all over Pakistan had HIV infection, and a
noteworthy increase has been noted in the number
of HIV-related deaths [16]. With a small sample
size, the current study has found that there is a
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marked increased incidence of HIV in TGMSW
from Sindh alone. A related study by the Punjab
AIDS Control program focused on the prevalence
of HIV, HBV, HCV and Syphilis among
transgenders. It examined 1,562 transgenders and
found 280 infected with HIV, 288 HCV positive
cases, 600 cases of syphilisand 99 HBV infections.
Further, this study discovered that out of 280 HIV-
positive individuals 177 (63.2%) had co-infection
with syphilis, 87 (31%) co-infected with HCV, and
47 (16.8%) co-infected with HBV [17] Similar
research conducted in Rawal pindi, Pakistan, with
306 transsexual men revealed a notably elevated
prevalence of HIV1 as evidenced by PCR
validation, revealing that 21.6% (Confidence
Interval 0.17-0.26) of the participants were HIV
positive [18]. Furthermore, a more recent study
conducted on female sex workers (FSWs) from
rural and urban Sindh revealed, 121 out of 5660
(2.1%) FSWswho were newly infected HIV [19].
Comparably, a recent meta-analysis of 25 studies
from 11 different nations revealed that transgender
women showed an overall positivity rate of 0% to
49.6% while transgender men showed an overall
positivity rate of 0% to 8.3% [20]. Moreover, a
meta-analysis conducted in the United States,
combining information from eighty-eight studies
revealed, HIV infection prevalence among
transwomen and transmen were 14.1% and 3.2%,
respectively [21]. In the present study the hepatitis
B viral infection rates in the top three cities,
Tharparkar, Karachi and Shirkarpur was 19%, 13%,
and 12% respectively. The incidence of hepatitis
C vira infections was highest in Khairpur at 17%,
Tharparkar at 13%, while Karachi and Sanghar
each had 9%. A study conducted in Rawalpindi,
Pakistan, revealed an overall 25.5% incidence of
HCV 78 out of 306 TGSW, of them had HCV
while 83 % of the individual claimed they had safe
sexual activities [22].

RECOMMENDATIONS
The following measures are highly recommended.

1. Education and awareness. We should conduct
targeted awareness campaigns about sexually
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transmitted infections (ST1s) their transmission
and prevention methods. Promote safe sex
practices, including the consistent use of
condoms.

2. Accessto healthcare: Another approach isto
have access to healthcare. Accessible healthcare
facilities should be established, offering STI
testing, treatment and counselling. Free or
subsidized vaccinations for hepatitis B should
be provided.

3. Community engagement: Collaborationswith
local organizations and community |eaders can
reduce stigma and discrimination. Trained
healthcare providers can also offer non-
judgmental and inclusive care.

4. Behavioral interventions: Peer education
programs can be implemented to encourage
healthy behavior within these communities.
Harm reduction services for injectable drug users
(IDUs) is also a sensible approach.

5. Monitoring and research: Conduct regular
surveillance to trace infection rates and identify
high risk areas. Invest in research to understand
the unique challenges faced by these populations.

CONCLUSION

The purpose of this study was to evaluate the
seroprevalence of HIV, HCV, HBV, and VDRL
among TGMSW in different regions of Sindh,
Pakistan. A sizable proportion of tested TGMSW
were found infected with at least one as well as a
few tested positives for dual infections. To address
the spread of these infections amultifaceted approach
isessential.
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ABSTRACT:

Objectives. To assessthe relationship between sociodemographic factors and reproductive health indicators,
including place and mode of delivery, menstrual hygiene, and past contraceptive use among women
attending alocal hospital.

Methods: This cross-sectional study involved 200 women visiting a Jam Ghulam Qadir Government
Hospital, Hub. Data were collected on educational background, socio-economic status (SES), mode and
place of delivery, use of IUCD/surgery, menstrual hygiene practices (pad/cloth use), and hygiene status.

Results: Most participants were either uneducated (42.5%) or had primary to intermediate education (47%).
A magjority belonged to the poor class (55%). Normal vaginal delivery was reported in 75%, while 25%
had cesarean sections. Hospital deliveries were more common (62.5%) than home births (37.5%).
IUCD/surgical contraceptive history was reported in 32.5% of participants. Menstrual hygiene practices
showed 45% used cloths, while 55% used pads. Hygiene status was reported as satisfactory in 56% of
participants.

Conclusion: Themode of ddlivery significantly influences menstrua hygiene practices during the postpartum
period. Women who undergo cesarean sections often face greater challenges in maintaining optimal
menstrual hygiene due to restricted mobility, postoperative discomfort, and delayed initiation of self-care
practices. In contrast, women who deliver vaginally generally resume routine hygiene practices more
swiftly.
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INTRODUCTION

Women's hedlth, particularly reproductive health, is
a multifaceted domain influenced by a complex
interplay of sociodemographic factors, healthcare
access, and personal hygiene practices [1].
Understanding these interactions is crucial for
devising effective healthcare strategies and

*Corresponding Author:

interventions aimed at improving women's overall
well-being. Socioeconomic status, education, and
hygiene practices are key determinants that can
significantly impact reproductive health outcomes,
including the choice of delivery method, menstrual
hygiene management, and the utilization of
contraceptive methods [2]. Theintricate relationship
between these factors necessitates a comprehensive
examination to identify specific areas where targeted
interventions can yield the most significant positive
impact [3]. Menstrual hygiene management
encompasses the practices and products employed
by women and girls to maintain hygiene during
menstruation, including the use of menstrual
products, personal hygiene routines, and waste

Medical officer, Jam Ghulam Qadir Government Hospital, Hub. Email: jajoo3630@gmail.com.
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disposal methods|[4]. Accessto appropriate menstrual
hygiene products, such as sanitary pads, and clean
water and sanitation facilities are essential
components of effective menstrual hygiene
management. Globally, inadegquate menstrual hygiene
management poses significant health and
socioeconomic challenges, particularly in low-
resource settings, underscoring the importance of
addressing these disparities to promote women's
health and empowerment. Menstrual health and
hygiene are increasingly recognized as integral to
public health, driving research into the provision of
menstrual materials and interventions that supply
reusable and disposable options [5].

Recent studies have emphasi zed the role of integrated
community-based health programs in addressing
both maternal care and menstrual hygiene needs,
especidly in underprivileged regions. A 2023 Lancet
Commission report on women'’s health stresses the
need for including policies that go beyond biological
aspects and consider structural determinants,
including gender inequity, poverty, and education
[6]. Additionally, emerging research highlights the
mental health burden associated with poor menstrual
hygiene and inadequate childbirth care, suggesting
that addressing these issues holistically is critical
for sustainable improvements in women's health
outcomes [7].

METHODOLOGY

This was a cross-sectional, observational study
conducted at a Jam Ghulam Qadir Govt Hospital
Hub. A non-probability convenience sampling
technique was employed to recruit participants over
a January 2024-December 2024. Women were
approached in the hospital waiting area, informed
about the study, and those providing verbal consent
were included.

A total of 200 women of reproductive age (1549
years), attending the hospital for routine consultations
or minor complaints, were recruited for this study.
Inclusion criteria involved: women willing to
participate, having ahistory of at least one delivery,
and ability to understand and respond to a structured
guestionnaire

Women with severe illness, cognitive impairment,
or unwilling to provide consent were excluded from

Bagai J. Health Sci.

the study. A structured questionnaire was devel oped
by the research team based on literature review and
expert opinion. It was pilot tested on 20 participants
(not included in final analysis) to assess clarity and
comprehensiveness. The questionnaire was
administered viaface-to-face interviews conducted
in the local language. The data collection tool
included several sections. The sociodemographic
data section captured information on participants
age, educational status (categorized as uneducated,
primary, matric, intermediate, bachelor, or master),
and socioeconomic status (classified as poor, middle
class, or upper class). The obstetric and reproductive
history section included details on the mode of
delivery (normal vaginal delivery or cesarean
section), place of delivery (hospital or home), and
any past history of intrauterine contraceptive device
(IUCD) use or sterilization surgery. The menstrual
hygiene practi ces section assessed the type of material
used during menstruation (cloths or sanitary pads)
and general hygiene status, which was rated as
satisfactory or unsatisfactory based on participants
self-reported frequency of bathing, hand washing,
and genital hygiene. Lastly, the tool included other
parameters, such as sleep patterns or disturbances,
if such datawere available in the full dataset. Data
were compiled using Microsoft Excel and analyzed
using Statistical Package for the Social Sciences
(SPSS) version 23.0. Descriptive statistics, including
frequencies and percentages, were used to summarize
categorical variables such as educational status,
socioeconomic class, and hygiene practices. Results
were presented using tables and graphical figures
(e.g., bar charts, pie charts) to improve clarity and
interpretability.

RESULTS

A substantial proportion of the participants were
having non-formal education, accounting for 42.5%
of the total sample. Among those who had received
formal education, 14.5% had completed primary
school, 17.5% had studied up to the metric level,
and 15% had attained intermediate education. Higher
education levelswere less commonly observed, with
only 7.5% holding a bachelor’s degree and a mere
3% having completed a master’s degree. This
distribution indicates that a majority of the women
had limited formal education, which may affect their
awareness and utilization of health services. Interms
of socio-economic status, the data reveaed that more

- )



Vol. 26, No.1, January - June, 2025

than half of the women (55%) bel onged to the poor
class, reflecting limited financial means and
potentially restricted access to quality healthcare,
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hygiene facilities, and educational resources. The
middle class made up 35% of the participants, while
only 10% were classified as upper class (Table 1).

Table 1: Frequency of Education and Socio-Economic Status among the females visiting hospital

Characteristics Normal (200)
n %
Non-formal 85 42.5
Primary 29 145
Education Metric 35 175
Intermediate 30 15
Bachelor 15 7.5
Masters 06 3
Poor class 110 55
Socio-Economic Status | Middle class 70 35
Upper Class 20 10

The majority (75%) reported having undergone a
normal vaginal delivery, while the remaining 25%
had delivered via cesarean section. Regarding the
place of delivery, 62.5% of the women gave birth
inahospital setting, indicating relatively good access
to institutional healthcare services, whereas 37.5%
delivered at home, which may reflect traditional
practices or limited access to healthcare facilities.
When asked about their history of contraceptive

procedures such as intrauterine contraceptive device
(ITUCD) use or surgical sterilization, 32.5% of
participants responded affirmatively, while 67.5%
had no such history. This suggests amoderate uptake
of long-term contraceptive methods within the sample
population. Menstrual hygiene practices showed a
near-equa distribution, with 55% of women reporting
the use of sanitary pads and 45% using cloths during
menstruation (Table 2).

Table 2: Distribution of Obstetric, Contraceptive, and Menstrual Hygiene Parameter s among
Normal Participants

Parameters Normal (n=200)

n %

Mode of delivery Normal 150 75
C-Section 50 25
Place of delivery Hospital 125 62.5
Home 75 375
I ntrauterine contraceptive Yes 65 325
device (IUCD) /Surgery No 135 67.5
Pad/cloths usage Cloths 920 45
Pads 110 55

Hygiene Status Satisfactory 112 56
Unsatisfactory 88 44
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DISCUSSION

The findings of this study underscore the intricate
interplay between sociodemographic factors and
key reproductive health indicators among women
accessing care at a local hospital, revealing a
compelling narrative of disparities and unmet needs
[8]. The observed preponderance of participants
with limited formal education, with a significant
42.5% reporting no schooling and 47% attaining
only primary to intermediate levels, highlights a
critical barrier to accessing and comprehending
essential health information, which subsequently
impacts their reproductive health choices and
practices [9]. This is further compounded by the
economic vulnerabilitiesfaced by the mgority (55%)
of the study population, classified as belonging to
the poor socioeconomic stratum, which constrains
their access to quality healthcare services, nutritious
food, and adequate sanitation, all of which are
fundamental determinants of reproductive well-
being [10]. These socioeconomic disadvantages
create a cyclical pattern, where limited education
leads to fewer economic opportunities, which in
turn restricts access to healthcare and reinforces
poor reproductive health outcomes.

The predominance of normal vaginal deliveries
(75%) among the study participants aligns with
global trends, where vaginal delivery remains the
preferred mode dueto itslower risk profile and cost-
effectiveness. However, the 25% cesarean section
(C-section) rate observed exceeds the World Health
Organization's recommended threshold of 10-15%,
suggesting potential overuse or medical necessity
that warrants further investigation. Studies have
indicated that higher C-section rates are often
associated with urban settings, increased maternal
education, and better access to healthcare facilities.

Regarding the place of delivery, 62.5% of women
delivered in hospital settings, reflecting relatively
good accessto ingtitutional healthcare services. This
is congstent with findings from M ozambique, where
institutional deliveries were more common among
women with higher education levels and urban
residency. However, the 37.5% of home deliveries
highlight persistent barriers, such as cultural
preferences, financial constraints, or limited access
to healthcare facilities, especially in rural areas.
Similar challenges have been documented in
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Tanzania, where distance to hedlth facilitiesand lack
of transportation were significant factorsinfluencing
home deliveries [11].

The uptake of long-term contraceptive methods,
with 32.5% of participants reporting the use of
intrauterine contraceptive devices (IUCDs) or
undergoing surgical sterilization indicates moderate
utilization. Thisis comparable to findingsin various
low- and middle-income countries, where
contraceptive use is influenced by factors such as
education, socioeconomic status, and access to
healthcare services. Enhancing awareness and
accessibility of family planning services remains
crucia for improving reproductive health outcomes
[12].

Menstrual hygiene practices among participants
showed that 55% used sanitary pads, while 45%
relied on cloths during menstruation. This near-equal
distribution underscores ongoing challenges in
menstrua hygiene management (MHM), particularly
in resource-limited settings. A study conducted in
South-west Delhi found that good menstrual hygiene
practices were significantly associated with higher
education levels and socioeconomic status. Similarly,
research in rura Pakistan highlighted that inadequate
MHM practices were more preva ent among women
with lower education and income levels. These
findings emphasi ze the need for targeted interventions
to improve MHM, including education, affordable
sanitary products, and improved sanitation facilities
[13,14].

CONCLUSION

The mode of delivery significantly influences
menstrual hygiene practices during the postpartum
period. Women who undergo cesarean sections often
face greater challenges in maintaining optimal
menstrual hygiene due to restricted mobility,
postoperative discomfort, and delayed initiation of
self-care practices. In contrast, women who deliver
vaginally generally resume routine hygiene practices
more swiftly. These differences highlight the need
for tailored postpartum education and support,
particularly for women recovering from surgical
births, to ensure adequate menstrual hygiene
management and prevent associated health
complications.
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PREVALENCE AND PROTECTIVE FACTORSOF SUICIDAL IDEATIONAMONG
MEDICAL STUDENTSIN KARACHI: THE IMPACT OF RELIGIOUSBELIEFS
AND SOCIAL SUPPORT
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ABSTRACT

Objectives: Suicidal ideation, a precursor to suicide attempts, poses a significant risk to individuals,
particularly among medical students. Despite its importance, research on suicidal ideation among medical
studentsin developing countries, including Pakistan, remains limited. The aim of study isto find prevalence
and protective factors of suicidal ideation among medical studentsin Karachi.

Methods: Conducted between 2017 and 2018, this study surveyed undergraduate medical students from
three institutions in Karachi, Pakistan. Data were collected through a questionnaire, and analysis was
performed using Statistical Package for Social Sciences (SPSS) software. The study assessed the prevalence
of suicidal ideation and identified associated factors such as academic pressure, relationship issues, social
isolation, and financia difficulties. Additionally, the role of religion, family support, and friend networks
in mitigating suicidal ideation was examined.

Results: Among 522 undergraduate medical students surveyed, 161 (31.0%) reported experiencing suicidal
ideation. Factors contributing to suicidal ideation included academic burden, relationship issues, lack of
social engagement, adjustment difficulties, and financial constraints. However, religiosity emerged as a
protective factor, with religion serving as a significant deterrent against suicidal thoughts. Moreover, strong
familial and social support networks played a crucial rolein aleviating suicidal ideation among students.

Conclusion: This study identified study burden as a significant risk factor for suicidal ideation. Notably,
emotional support from family members and friends was found to be a predominant protective factor,
alleviating the suicidal thoughts. In contrast, religious beliefs did not exhibit a substantial impact on coping
with suicidal ideation.

Key words: Suicidal Ideation, Suicide, Medical students, Karachi.

Cite this article as: Hussain SMA, Sharif H, Jafri SKK, Aziz M, Nadeem A, Fatima SK, Nagvi SM,
Huda NU. Prevalence and protective factors of suicidal idegion among medical students in karachi: the
impact of religious beliefs and social support. Bagai J Health Sci. 2025; 26(1): 27 - 36

Date of Submission: May 19, 2025 worldwide every year, equating to one person every
Date of Acceptance: June 03, 2025 40 seconds. Moreover, suicide attempts far
Date of Online Publication: June 30, 2025 outnumber completed suicides, making it asignificant
DOI: https://doi.org/10.63735/baga.v26i1.27-36 issue across populations. Particularly alarming is

the prevalence of suicide among young people, with
it being the second leading cause of death among
15-29 year olds globally. Medical students,
undergoing rigorous training and facing intense
INTRODUCTION academic and personal pressures, are not immune
to the mental health challenges associated with
suicide risk. Constant stress, including academic
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workload, social isolation, clinical demands, and
competitive environments, contribute to heightened
vulnerability among this population. While many
students successfully navigate these challenges,
some may struggle to cope, increasing their risk of
depression and suicidal ideation. Moreover, studies
have indeed documented that stress levelsincrease
over the course of medical school, peaking either in
the second year [1] or when students enter the
medical wards as students encounter real-life patient
care and the associated responsibilities [2].

Research conducted in various countries sheds light
on the multifaceted nature of suicidal ideation among
medical students after facing significant mental
health challenges. Various factors contributing to
increased suicidal ideation among this population.
Substance abuse, including elevated rates of alcohol
and drug use, has been strongly linked to heightened
suicidal thoughts [3]. Furthermore, psychiatric
disorders such as depression and anxiety are
common, with a substantial number of students
experiencing these issues throughout their medical
education [4,5]. The chronic stress associated with
the rigorous demands of medicd training exacerbates
these menta health struggles, often leading to suicidal
ideation [3].

Cultural factors can also play a significant role in
either heightening or alleviating mental health risks
among medical students. In some regions, such as
the UAE, higher levels of religiosity are thought to
offer a protective effect against suicidal thoughts,
potentially due to the moral and communal support
structures provided by religious practices [6].
Similarly, strong social networks are essential, as
they provide emotional support and can buffer the
impact of stress and mental health challenges,
ultimately reducing suicidal ideation [7]. Together,
these intersecting factors of substance abuse, mental
health disorders, chronic stress, and cultural
influences underscore the complex landscape of
mental health among medical students.

Suicidal ideation is recognized as a significant risk
factor for suicide attempts and completions. While
it is the most prevalent of all suicidal behaviors,
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only aminority of individuals with suicidal ideation
engage in overt self-harm [8]. Understanding the
factors contributing to suicidal ideation among
medical studentsis crucial for developing targeted
interventions and support systemsto promote mental
health and well-being in this vulnerable popul ation.
Among medical students, suicidal ideation is often
precipitated by anxiety and stress related to the
competitiveness of medical education and feelings
of inadequacy. Additiona factorsinclude adjustment
problems, financial issues, unemployment, family
and relationship problems, and sexual abuse. The
rigorous academic demands on medical students,
which leave little time for relaxation or leisure,
further exacerbate their vulnerability.

More than 720,000 people die by suicide every year,
making it amaor global health concern. It is the
third leading cause of death among 15-29-year-olds,
with 73% of cases occurring in low- and middle-
income countries with a higher incidence in males
(10.5) compared to females (4.1). Medica students,
subjected to continuous stress due to academic
pressures, social life deprivation, clinical stress,
sleep deprivation, competition, and peer pressure,
are particularly at risk of depression and suicidal
ideation [9].

A study conducted on Pakistani students in 2014
found that 35.6% of 331 students had experienced
suicidal ideation in the past year, with 13.9% having
planned suicide and 4.8% having attempted it.
Substance abuse, parental neglect, and psychiatric
disorders are significant risk factors [10]. Research
in Poland highlighted the link between chronic stress,
anxiety, and suicidal thinking among medical
students, who coped using music, sports, and social
interactions [11]. In China, second-year medical
students exhibited higher suicidal ideation ratesthan
first-years, with socioeconomic background and
deep disorders being notable risk factors. Depression
strongly correlated with suicidal ideation, with 30%
of depressed students reporting such thoughts.
According to a study conducted in china, around
5.9 % of students have tried to commit a suicide
[12].
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In Serbia, previous suicide attempts and depression
correlated with GPA, age, relationship status, gender,
mental illness, and drug use [13]. A study in western
Nepal indicated that family-related issues were the
primary cause of suicidal ideation among 10% of
the study population [14]. Cultura factorsinfluenced
suicidal ideation rates in Turkish and Austrian
students, with higher lifetime ideation in Austrians
but more suicide attemptsin Turks[15]. Conversdly,
the prevalence of suicidal ideation among UAE
medical students was low, attributed to religiosity
and strong socia support. Lifetime suicida ideation
was reported by 17.5%, and attempts by 1.8% of
the 115 medical students studied [16].

Thisstudy aimsto determine the frequency of suicidal
ideation among Karachi medical students, examine
the impact of medical school admission on their
mental health, identify key risk factors, assess
available support systems, and explore attitudes
towards seeking professional help. This study aimed
to address the significant gap in research regarding
the prevalence of suicidal ideation among medical
studentsin Karachi, Pakistan. Further, to understand
the contributing risk factors and the protective factors
which help them to cope with such cases.

METHODOLOGY

This study employed a cross-sectional descriptive
design to determine the frequency of suicida ideation
among medical studentsin Karachi, targeting MBBS
students enrolled in three medical institutes: Jinnah
Medical and Dental College, Jinnah Sindh Medica
University, and Liaquat College of Medicine and
Dentistry, from January 1st, 2017, to October 31<t,
2017. It employs a non-probability convenience
sampling, including all MBBS students from the
mentioned institutes from first year to final year
who provided informed consent and were capable
of understanding and responding to the questionnaire.
The exclusion criteriacomprise students not currently
enrolled in MBBS program, those from other
disciplines, like Dentistry, Pharmacy, and Nursing,
students with cognitive or language impairment,
and individua who declined consent. Thisapproach
ensured a focused sample of MBBS students,
enabling the exploration of suicidal ideation and its
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correlates within this specific population. Data
analysis was performed using SPSS software version
21.0.

To estimate the sample size, a finite population
correction and a 95% confidence interval were
applied, resulting in an estimated sample size of 384
using OpenEpi. The researchers designed a
guestionnaire consisting of both open and close-
ended questions related to suicidal thoughts, risk
factors of suicidal ideation, and the extent of support
available to the students during their suicidal phases.
The researchers personally visited each medical
college/university to obtain research approval and
distribute the questionnaires, which included consent
forms, during lunch and tea breaks. In total, 151
students from JMDC, 246 from JSMU, and 125
from LCMD participated, with most participants
being 3rd and 4th-year students as others were on
semester breaks.

Our questionnaire incorporated items that inquired
about symptoms of anxiety, depression, and sadness,
which were based on established criteria for these
conditions. Students' responses to those questions
were used to estimate the prevalence of these
emotional states and their association with suicidal
ideation. Questionnaire used in present study was
designed to capture relevant aspects of these
conditions as they relate to suicidal thoughts. The
collected data were then entered and analyzed using
Statistical Package for Social Sciences (SPSS)
version 21.0, with descriptive analyses performed
and freguencies calculated. Ethical considerations
were strictly followed; permission was obtained
from all institutions before the study, and consent
was obtained from the students via a consent form
accompanying the questionnaire. The data collected
were used solely for research purposes, ensuring
privacy was maintained throughout the study.

RESULTS

In our study, 522 undergraduate medical students
from both government and private medical colleges
in Karachi were included. The socio-demographic
characteristics of the study sample are shown in
Table 1. The mgjority of participants were from
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Jinnah Sindh Medical University (47.1%), followed  (65.0%), with a predominance of females (76.1%)
by Jinnah Medical and Dental College (28.9%) over males(23.9%). Monthly family income varied,
and Liaquat College of Medicine and Dentistry  with 50.3% of students reporting an income of over
(23.9%). Most students were in their 4th year  Rs. 100,000.

Table 1: Sociodemographic Characteristics of Study Participants (n= 522)

Characteristics n %
Institute
JMDC 151(28.9)
JSMU 246 (47.1)
LCMD 125 (23.9)
Year
1% 3(0.6)
2 2 (0.4)
3¢ 137 (27.7)
4" 321 (65.0)
5 31(6.3)
Gender

Mae 113 (23.9)
Female | 360(76.1)

Monthly Family Income (Rs.)

<50,000 56 (12.6)
50,000-1,00,000 165 (37.1)
>1,00,000 224(50.3)

A significant portion of students, 392 (75.5%), reported experiencing feelings of sadness, depression, or
anxiety at various timesin their lives. To cope with these feelings, they adopted various strategies, which
are detailed in Figure 1.

Coping Strategies
Others | 690% |
Talk to someone -':'0.80%
Smoke/ take drugs - 0.60%
Pray | 1.50%
Hiten s manae | 1.50%
Get angry | : i : ~ 50.40% |
Pretend to be okay - 3_4:.90_%_ |
Ry Peotle | _ _ 30.10%
Sleep - _ [ 24.70% |
Cry Alone j  30.90%
0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Figure 1: Coping Strategies Used by Students
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Out of the total responses, 161 (31.0%) reported  anincreasein such thoughts since they first occurred.

having suicidal ideation at some point intheir life, The frequency of suicidal thoughts among
with 72 (44.7%) of these individuals experiencing  participantsisoutlined in Table 2.

Table 2: Frequency of Suicidal Thoughts Among Medical Students

Freqguency of suicidal thoughts among students n %
Once aYear 67 (13.8)
Once Month 36 (7.4)
Once a Week 18 (3.7)
Daily 5(1.0)

Of the 522 students, 67(13.8%) were those having  students, 84 (16.3%), reported an increasein suicidal
suicidal thoughts once ayear. Moreover, 72 (13.9%)  ideation after starting medical school, whereas it
acknowledged having suicidal ideation beforestarting  decreased for 33 (6.4%) and remained the same for
medical school, while 91 (17.6%) reported 42 (8.2%). The most common issues leading to an
experiencing suicidal ideation for thefirst timeafter  increasein suicidal ideation among the participants
beginning their medical studies. Additionally, more  areillustrated in Figure 2.

Risk Factors

Other reasons

Lack of zocial life

Adjustment /Adaptability Issues
Financial Issues

Relationship Issues

Study Burden
|

0.00% 2.00% 4.00% 6.00% 8.00% 10.00%0 12.00%0

Figure 2: Causes and Risk Factorsfor Suicidal Ideation

Out of the total 522 participants, 10.50%) reported  having tried only once. The number of times students
attempting suicide due to study burden with most  admitted to attempting suicide is shown in Fig.3.
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Number of Attempted Suicides

Twelve
Eleven
Ten
Nine
Eight
Seven
Six
Five
Four
Three
Two
One

4

=
2

6 8 10 12

B Number of Attempted Suicides

Figure 3: Number of Attempted Suicides

It was found that 350 (85%) students agreed that
the prohibition of suicide in their religion had
prevented them from attempting suicide. In contrast,
42 (9.2%) acknowledged a definitive chance of
suicide if it was not prohibited in their religion,

while 282 (61.6%) reported otherwise, with 134
(29.3%) being unsure. Overdl, 357 (72.3%) students
acknowledged having emotional support from
various sources, as described in Table 3, while 127
(25.7%) reported not having any such support.

Table 3: Sources of Emotional Support

Sour ce of support in times of need n %
Friends 195 (43.3)
Family 261 (59.3)
Self 7(1.6)
Prayers 9(2.0)
Others 17 (3.9)
No support 127 (25.7)

Table 3 shows the sources of emotional support for
medical studentsin times of need. The majority of
students rely on family and friends for support, with
asmaller proportion finding solace in self, prayers,

or other means. The attitudes towards seeking
professional help for suicidal thoughts and the
benefits of therapy or medications are shown in
Figure 4.
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= Students who considered seeking professional help for their suicidal ideation

= Students who consulted a psychologist/ psychiatrist/ counsellor

® Students who were prescribed medications or given therapy

Students who completed their therapy/ medications

= Students who improved with therapy/ medications

u Not Applicable

Figure 4: Attitudes Toward Seeking Professional Help

Figure 5 illustrates the various attitudes and actions
taken by students towards seeking professional help
for their suicidal ideation. The majority (65.30%)
of the students did not consider seeking professional
help, while smaller percentages took steps such as
consulting a psychologist or psychiatrist and
completing prescribed therapies.

DISCUSSION

In light of the high prevalence of psychological
distress and suicidal ideation among undergraduate
medical students, it is crucial to investigate the
underlying factors contributing to these issues. The
present study aimed to evaluate the prevalence and
factors associated with suicidal ideation among
undergraduate medical students in Karachi. Our
findings indicate a significant prevalence of
psychological distress, with 75.5% of students
reporting feelings of sadness, depression, or anxiety
at various times in their lives. These findings are
parallel with the study of Medical studentsinwhich
sdlf-reported mental distress experience was reported

among 116/224 (51.8%) undergraduate students at
the University of Dodomain Tanzania[17]. These
high levels of distress underscore the urgent need
for mental health support and interventions within
medical educational settings. Such importance of
incorporating psychological support programs and
mental health education in curriculais highlighted
in aprevious study [18].

A notable 31.0% of participants reported having
suicidal ideation at some point in their lives. This
finding is aligned with previous research suggesting
high rates of suicidal thoughts among medical
students globally due to the unique pressures they
face in the form of intense academic workloads,
leading to high levels of stress and burnout [19].
The transition into medical school appears to
exacerbate these thoughts for many students, with
17.6% experiencing suicidal ideation for the first
time after starting their studies and 16.3% reporting
an increase in such ideation since beginning their
medical education. Thesefindings are also supported
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by a study conducted in Bangladesh reports that
48% of medical students significantly experienced
moderate to severe mental distress, with 34%
experiencing anxiety and 28% reporting depressive
symptoms[20]. Another study supported this notion
by reporting the prevalence of depression at 48%,
anxiety at 54%, stress at 50%, and suicidal ideation
at 21% among undergraduate medical studentsin
India[21]. In such away, the frequency of suicidal
thoughts in present study varied with 13.8%
experiencing them annually, 7.4% monthly, 3.7%
weekly, and 1.0% daily. This variation highlights
the differing levels of severity and chronicity of
suicidal ideation among the student population. The
most common causes and risk factors for increased
suicidal ideation included academic pressure,
personal issues, and lack of support, which are
consistent with findings from similar studies.

Such problems become aggravated when
unconsidered as despite gaining knowledge about
psychiatric distress and how to treat it, depression
asanillnessisoften not regarded by medica students
that requires treatment [22]. Thus, in response to
these psychological challenges, various coping
strategies are observed to be adopted by students,
such as seeking support from friends (43.3%) and
family (59.3%), or relying on self-measures and
prayers. However, a significant proportion (25.7%)
reported not having any emotional support, which
could contribute to the persistence and exacerbation
of suicidal thoughts. Emotional support systems are
crucial in mitigating the impact of stress and
preventing the progression from ideation to attempts.

Despite the high prevalence of suicidal ideation,
only a small percentage of students sought
professional help. The majority (65.3%) did not
consider it, indicating potential barriers such as
stigma, lack of awareness, or availability of mental
health services. Those who did seek help reported
various outcomes, with some finding therapy and
medi cations beneficial. Enhancing the accessibility
and acceptability of mental hedth servicesin medica
schools could improve help-seeking behaviors and
outcomes. Moreover, the role of religion in
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preventing suicide was significant, with 85% of
students agreeing that religious prohibition deterred
them from attempting suicide. This finding
underscores the influence of cultural and religious
beliefs on mental health behaviors and highlights
the potential for religious counseling as part of a
comprehensive mental health strategy.

CONCLUSION

The study highlights the urgent need for
comprehensive mental health support for medical
students. Institutions should focus on reducing
academic pressure, providing emotional support,
and promoting professional mental health services
to address the high prevalence of suicidal ideation.
Integrating mental health education and support
systems into medical curricula could help mitigate
the risks and improve overall student well-being.
Further research is needed to explore the most
effective interventions and support mechanisms
tailored to the specific needs of medical studentsin
different cultural contexts.
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GROWTH STUNTING PREVENTION IN CHILDREN:
KNOWLEDGE AND PERCEPTION OF ORAL HEALTH PRACTITIONERSAT
BAQAI DENTAL COLLEGE; KARACHI
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ABSTRACT
Objectives. The study aimed to assess the knowledge and perceptions of oral health practitioners at Bagai
Dental College regarding growth stunting and its prevention.

Methods: This cross-sectional descriptive study was conducted at Bagai Medical University, involving
70 dentists with over two years of professional experience. Dentists who did not provide valid informed
consent were excluded. Data were collected using a questionnaire ng two dimensions: (1) knowledge
of nutrition, growth, development, and health behavior categorized as good (76-100%), sufficient (56—75%),
or poor (<56%); and (2) perceptions of growth stunting and its prevention—classified as positive or negative
based on the mean score. Data were analyzed using SPSS version 20.

Results: The analysisrevealed that 83.3% of participants demonstrated good knowledge of growth stunting
and its prevention, 13.9% had moderate knowledge, and 2.8% exhibited poor knowledge. Regarding
perception, 40.28% of participants had positive perceptions, while 59.72% had negative perceptions of
their rolein stunting prevention.

Conclusion: These findings highlight a strong foundational knowledge base among dentists but indicate
the need for improvement in enhancing their perceptions and confidence in addressing stunting prevention
in Pakistan.
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age globally [1]. According to the World Health
Organization (WHO), growth stunting also known
as nutritional stunting is a condition in which a
child's height-for-age is significantly below the
expected standard for their age and sex. Growth
stunting isamajor public health concernin Pakistan
and is closely linked to nutritional deficiencies and
oral health. Dentists, as key health professionals,
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INTRODUCTION

Growth stunting, characterized by impaired physica
and cognitive development, is a significant public
health issue affecting children under five years of
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have an essential role in addressing this issue. In
Pakistan, approximately 38% of children are stunted,
primarily due to prolonged nutritional deficiencies
during critical developmental periods[2]. This
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condition results in long-term consequences on
health, productivity, and economic potential, with
Sindh province in particular facing alarming stunting
rates, where nearly 50% of children are affected.
Similarly, in Indonesia, growth stunting remains a
major concern, with 30.8% of children lessthan five
years of age affected, surpassing the WHO threshold
of 20%. This high prevalence places Indonesia
among the top countries with a significant burden
of stunting, highlighting the urgent need for targeted
interventions[3]. The condition is closely linked to
mal nutrition, which not only affects physical growth
but also impairs cognitive development, ultimately
impacting children's productivity and intellectual
abilities.

One of the mgjor health concerns associated with
growth stunting is its effect on oral health.
Malnutrition can lead to denta problems, particularly
dental caries, which are common among stunted
children. Dental caries, a disease that begins with
demineralization of the dental tissue, can interfere
with achild’s nutritional intake, leading to digestive
issues and difficulty eating. Additionally, stunting
can reduce the salivary function that is crucial for
oral health, making children more susceptible to
cavities and other oral diseases. Moreover, oral
health problems can exacerbate growth deficiencies
by further limiting nutrient intake and impairing
digestion, creating a vicious cycle of poor growth
and health [4,5].

Thereis also asignificant correlation between the
oral health of mothers and children, influenced
by factors such as maternal education and
socioeconomic status. In Indonesia, the
relationship between growth stunting and oral
health issues further emphasizes the role of dentists
in addressing this public health challenge [6].
Despite the clear connection, dentists' involvement
in stunting prevention remains insufficient,
particularly in countries like Pakistan and
Indonesia. Dentists, as key healthcare providers,
are in a unique position to contribute to stunting
prevention by promoting oral health and providing
dietary guidance [7,8].
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Despite the recognized impact of oral health on
stunting, the role of dentists in stunting prevention
remains underutilized in many regions. Thereisa
lack of research on the knowledge and perceptions
of dentists regarding stunting prevention, which
hinders the development of effective interventions
[9,10]. Assessing the knowledge and perceptions of
dentistsis crucial to enhancing their contribution to
this public health issue. As frontline healthcare
providers, dentists have the potential to play apivotal
role in preventing growth stunting by addressing
oral health issues and promoting proper nutrition
[11]. Understanding dentists current knowledge and
perceptions will help design more effective strategies
for stunting prevention, particularly in areas with
high stunting rates. By incorporating oral health
education and dietary counseling into their practice,
dentists can contribute significantly to improving
children's overall health and growth outcomes.

This study aims to evaluate the knowledge and
perceptions of growth stunting prevention among
oral health practitioners at Bagai Dental College,
Karachi. By assessing the current awareness and
attitudes of dentists, this research will contribute to
designing targeted interventions that can enhance
stunting prevention efforts, ultimately improving
the quality of life for children affected by stunting.

METHODOLOGY

This descriptive study was approved by the Ethical
Review Board of Bagai Dental College and aimed
to assess the knowledge and perceptions of growth
stunting prevention among oral health practitioners.
A cross-sectional design was employed, conducted
over a three-month period at Bagai Medical
University. The primary data collection tool was a
structured questionnaire.

A total of 70 dentists were included in the study,
selected through convenience sampling. Participants
were required to have more than two years of
professional experiencein dentistry, and those who
did not provide valid informed consent were
excluded. The questionnaire used for data collection
consisted of two sections. Thefirst section assessed

o
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knowledge through multiple-choice questions,
covering topics such as the definition of growth
stunting, its causes, and preventive measures, with
afocuson itsrelationship to oral health. The second
section evaluated perceptions using statements on
a 5-point Likert scale, examining the dentists'
attitudes toward their role in stunting prevention.
The perception questions were categorized into
four dimensions: awareness, adoption,
implementation, and maintenance of stunting
prevention practices. The questionnaire consisted
of two parts. The first part focused on knowledge
related to nutrition, growth, and development, while
the second part evaluated the participants'
perceptions regarding stunting prevention. This
method allowed for a comprehensive evaluation
of both knowledge and perceptions of growth
stunting and its prevention.

Data were analyzed using statistical packages for
social sciences (SPSS) version 20. Descriptive
statistics were used to summarize the demographic
characteristics of the participants. Knowledge levels
were categorized into three groups: "good
knowledge' (76-100%), "sufficient knowledge" (56-
75%), and "poor knowledge" (<56%0). Perceptions
were classified as either positive or negative based
on whether the total score exceeded or fell below

Bagai J. Health Sci.

the mean score, respectively. Quantitative data were
expressed as mean £ SD, while qualitative datawere
reported as frequencies and percentages.

RESULTS

The study aimed to evaluate the knowledge and
perceptions of dentists in Pakistan regarding their
role in stunting prevention. A total of 72 participants
were surveyed, with data collected on demographics,
knowledge indicators, and perceptions (table 1).

The study gathered data from 72 participants, with
the average age being 34.76 years (ranging from 22
to 69). Participants were almost evenly split by
gender: 48.6% male (n = 35) and 51.4% female (n
= 37). Regarding qualifications, 56.9% (n = 41)
were genera dentists (GD) (Completed a Doctor of
Dental Surgery (DDS) or Doctor of Dental Medicine
(DMD) degree) while 43.1% (n = 31) were speciaist
dentists (SD) (Along with DDS or DDM, pursue
additiona formal education and training in aspecialty
area such as Orthodontics (braces and alignment),
Periodontics (gums and supporting structures),
Endodontics (root canals), Oral and Maxillofacial
Surgery etc. Most participants had been practicing
dentistry for 5 to 10 years (47.2%), while asmaller
fraction had less than 5 years (23.6%) or more than
10 years (29.2%) of experience.

Table 1: Participant Baseline Characteristics

Characteristic N %
Gender
Male 35(48.6)
Female 37(51.4)
Qualification
General Dentist (GD) 41(56.9)
Specialist Dentist (SD) 31(43.1)
Years of Practice
Lessthan 5years 17(23.6)
5to 10 years 34(47.2)
Morethan 10 years 21(29.2)
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The knowledge levels were assessed using eight
indicators, with responses classified as "Correct,"
"Wrong," or "Not certain.” Thetable 2 below outlines
the response distribution for each indicator. The
study assessed dentists' knowledge regarding
stunting, examining several indicators of
understanding labeled K1 through K8. The findings
showed arange of correct answers, with the highest
accuracy in understanding basic definitions and the
relationship with nutrition, and lower accuracy in
more specific topics like the influence of maternal
oral health on stunting. For K1, concerning the
general awareness and definition of stunting, 83.3%
responded correctly. K2, which measured knowledge
of the correlation between stunting and nutrition,
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had 79.2% correct responses. The impact of ora
health on stunting (K3) saw 66.7% correctness,
while awareness of the connection between maternal
oral health and stunting (K4) was lower, with 59.7%
correct. Indicators covering specific preventive and
risk factors (K5—K8) showed correct responses
ranging from 56.9% to 66.6%. These results suggest
that dentists are most knowledgeable about
foundational aspects of stunting but demonstrate
gaps in understanding specific risk factors and
maternal health impacts. The overal trend indicates
that basic definitions and general nutrition are well
understood, while more nuanced aspects, such as
the influence of maternal oral health, present
opportunities for targeted education.

Table 2: Assessment of Dentists Knowledge Regarding Stunting

Indicator Correct (%) | Wrong (%) [Not Certan (%)
Definition of stunting 60 (83.3%) 2 (2.8%) 10 (13.9%)
Correélation with nutrition 57 (79.2%) 5 (6.9%) 10 (13.9%)
Impact of oral health on stunting 48 (66.7%) 4 (5.6%) 20 (27.8%)
Maternal oral health's effect 43 (59.7%) 5 (6.9%) 24 (33.3%)
Preventive measures 44 (66.7%) 8 (11.1%) 20 (27.8%)
Risk factors 42 (58.3%) 5 (6.9%) 25 (34.7%)
Connection with child development 41 (56.9%) 8 (11.1%) 23 (31.9%)
Preventive strategies 48 (66.6%) 3 (4.2%) 21 (29.2%)

Perceptions of dentists regarding their role in
stunting prevention were also examined. Responses
were categorized by levels of agreement with key
statements related to stunting prevention can be
seen in table 3. It outlines the levels of agreement
for perceptions about the role of dentistsin stunting
prevention, indicating that while there is general
agreement on the importance of involvement,
significant portions of participants remain uncertain
about specific aspects, such as dietary education
and ANC.

Regarding the statement about the importance of
dentists' involvement in reducing stunting, 25% of
participants "totally agreed,” while 31.9% agreed,
and 22.2% were unsure. This highlights some

ambiguity about the dentist's role in stunting
prevention. For the perception that providing dietary
education is essential for preventing stunting, 20.8%
of participants "totally agreed," while 30.6% agreed;
however, 22.2% were unsure, suggesting that some
dentists may not fully recognize the connection
between nutrition and stunting prevention. Active
participation in antenatal care (ANC) received less
agreement, with only 19.4% "totally agreeing” and
25% uncertain about their role in this area.
Additionally, 31.9% "totally agreed" that stunting
inchildrenisrelated to maternal ora health behaviors,
but 13.9% were unsure. These findings point to
varying degrees of confidence and clarity regarding
dentists rolesin stunting prevention, particularly in
areas like antenatal care.

o
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Table 3: Perception of Dentists on Stunting Prevention

Bagai J. Health Sci.

Absolutely
Totally Enough Not Sure

Statement Agree (%) Agree (%) Agree (%) (%) Not((/)zg)]ree
Dentists' role in reducing stunting | g o5 005) | 23(31.9%) | 9(12.5%) | 16(22.2%) | 6(8.3%)
Need for active role in stuntin
prevention 9 | 16(22.2%) | 2027.8%) | 17(236%) | 12(16.7%) | 7(9.7%)
Contribution to antenatal care (ANC) | 14(19.4%) | 21(29.2%) | 12(16.7%) | 18(25.0%) | 7 (9.7%)
ghﬁtiﬁ%“‘:a“o” for oral health & | 150089 | 22(30.6%) | 11(15.3%) | 16(22.2%) | 8 (11.1%)
Healthy teeth and mouth behavior
or et stunting 29(40.3%) | 14(19.4%) | 16(22.2%) | 9(12.5%) | 4 (5.6%)
Stunting relatesto child’s oral health
through maternal behavior 23 (3L9%) | 18 (25.0%) | 17 (23.6%) | 10 (13.9%) | 4 (5.6%)
Prevention of early childhood caries
and stunting support each other | 27 (37.5%) | 13(18.1%) | 14 (19.4%) | 14(19.4%) | 4(5.6%)

Finally, dentists' views on preventive actions to
combat stunting were assessed, revealing supportive
attitudes toward providing nutritional advice and
promoting healthy eating habits. However, some
responses indicated uncertainty about the relevance
of these interventions as shown in table 4. For
instance, 41.7% "totally agreed" that providing
nutritional adviceiscrucial for stunting prevention
and 19.4% agreed, yet 12.5% were unsure.
Promoting healthy food was similarly viewed
positively, with 40.3% "totally agreeing” and 22.2%

agreeing, though 11.1% expressed uncertainty.
Support for promoting clean and healthy lifestyles
as a preventive measure received similar levels of
agreement, with 36.1% "totally agreeing" and
29.2% agreeing. It suggest that while dentists are
generally supportive of preventive actions against
stunting, there remains variability in confidence
and understanding about specific strategies,
underscoring the potential benefit of further
education and training focused on the dentist'srole
in preventive care related to stunting.

Table 4: Preventive Actions to Combat Stunting

Statement A;Pégl(l% ) Agree (%) A%pg:g)po) No(to/gjre ﬁlt())?(jé:;);tr%g
SPtL%‘t’iir?é”p% cutritional advice for | 35 41 706) | 14 (19.4%) | 13(181%) | 9(125%) | 6(8:3%)
{?gggg Jromotion of ngeg'rtg,gﬁgﬂ 29 (40.3%) | 16 (22.2%) | 15(20.8%) | 8(11.1%) | 4 (5.6%)
Swunting %reeéjvfﬁ;il?]pestt’% 2dopting a | 6 (36.196) | 21 (202%) | 9 (12.5%) | 12 (16.7%) | 4 (5.6%)
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DISCUSSION

Growth stunting, characterized by impaired growth
and development, remains a pressing public health
challenge globally. Thefindings of this study provide
insight into the knowledge and perceptions of oral
health practitioners regarding growth stunting and
its prevention, particularly in the context of its
implications for oral health and overall child
development. The discussion centers on the
implications of the results, comparisons with existing
literature, and recommendations for integrating oral
health into stunting prevention strategies.

The study revealed that a majority of dentists
exhibited good knowledge of growth stunting and
its prevention, with 76—-100% scoring within the
"good knowledge" category [13]. This aligns with
global trends indicating that healthcare professionals
areincreasingly aware of stunting as amultifaceted
issue affecting child health. However, knowledge
gaps were observed in specific areas, such as the
correlation between materna oral health and growth
stunting, where correct responses were notably lower
[14]. These findings resonate with previous studies,
such as Nugraha et al., which highlighted limited
awareness among health workers about the impact
of maternal oral health on fetal and child
development. The observed gaps underscore the
need for targeted educational interventions. Stunting
isinfluenced by maternal health during pregnancy,
including oral health status. Poor oral health,
particularly periodontitis, has been associated with
adverse pregnancy outcomes, such as preeclampsia
and low birth weight, both of which are precursors
to stunting. Addressing these knowledge gaps could
empower dentiststo play a proactive rolein prenatal
care and maternal health counseling [15,16].

Perception analysis indicated a positive inclination
among dentists toward their role in stunting
prevention, with most participants recognizing the
importance of oral health in addressing nutritional
deficiencies. However, uncertainty was evident in
areas such as dietary counseling and contributions
to antenatal care. This aligns with findings from
studiesin Egypt, where health workers demonstrated
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good knowledge but less confidence in their roles
in integrated health strategies. The relatively lower
confidence in participating in antenatal care may
reflect alack of interdisciplinary collaboration and
insufficient training in non-dental health aspects

[17].

The study reinforces the critical interplay between
oral health and stunting. Dental caries, enamel
hypoplasia, and salivary dysfunction commonly
seen in malnourished children compromise nutritional
intake, exacerbating stunting. Similarly, stunting-
related nutritional deficienciesimpair oral health,
creating a cyclical relationship. These findings
emphasize the need for dentists to incorporate
nutritional assessments into routine oral health
evaluations, particularly for children in high-risk
populations [18].

Dentists, as key frontline healthcare professionals,
play an essential role in public health, particularly
inthe prevention of childhood stunting. Their position
allows them to contribute significantly to early
detection and intervention efforts. One critical area
is dietary counseling, where dentists can provide
mothers and children with vital guidance on nutrition
and oral hygiene addressing both immediate dietary
issues and long-term nutritional deficiencies.
Additionally, integrating dental care with primary
healthcare services enhances the overall impact of
stunting prevention. Collaboration between dentists,
pediatricians, nutritionists, and other health
professionals helps develop and implement
comprehensive strategies tailored to the needs of
vulnerable populations. Community outreach is
another avenue where dentists can make a substantial
impact. Public health campaigns that highlight the
connection between oral health and stunting can
raise awareness and promote preventive behaviors
within communities at risk. The Government of
Indonesia’s policy under Permenkes RI no. 39 of
2016 is acommendable example, where dentists are
actively involved in stunting prevention through
early screening and intervention during the crucial
first 1,000 days of a child’s life. This integrated
approach offers avaluable model that can be adapted
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and implemented in Pakistan and other countries
facing similar public health challenges [19].
To ensure the impact of this study reaches beyond
academic circles, it is essential to disseminate the
findings to both the oral health community and
public health policymakers. This can be achieved
through workshops, seminars, and continued
professional education programs for dental
practitioners. Additionally, presenting the results to
hedlth authorities and policymakers can hel p advocate
for theinclusion of oral health in national nutrition
and child health policies. Collaborations with
professional dental associations, health ministries,
and public health organizations will be critical to
trandating these insights into practical, community-
level interventions that support child growth and
development [20].

The findings of this study suggest a need for
continuous professional development programs to
address identified knowledge gaps. Workshops and
training sessions focused on maternal and child oral
health, as well as interdisciplinary collaboration,
could enhance the capacity of dentists to contribute
to stunting prevention. Further research is needed
to explore the impact of these interventions on
stunting rates and child health outcomes.
Additionally, expanding the scope of research to
include diverse geographical regions and healthcare
settings could provide a more comprehensive
understanding of dentists rolesin stunting prevention.

Limitations

While this study provides valuable insights, its
findings are limited by the relatively small sample
size and geographical scope. Future studies should
aimto include alarger and more diverse population
to enhance generalizability. Moreover, qualitative
research exploring the perspectives of dentists could
provide deeper insights into the barriers and
facilitators to their involvement in stunting
prevention.

CONCLUSION
Dentists show strong knowledge of basic stunting
concepts and nutrition links, but have notable gaps
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in understanding specific risk factors and the impact
of maternal ora health. By bridging knowledge gaps
and enhancing interdisciplinary collaboration, dentists
can significantly contribute to reducing stunting
prevalence and improving child health outcomes.
Continued efforts to integrate oral health into public
health frameworks will be essential in combating
this complex and multifaceted issue.
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SAMPLE SIZE CALCULATION FOR EPIDEMIOLOGICAL STUDIES
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ABSTRACT

Any research project's design needs to incorporate a definition of the sample size required to conduct the
investigation. The number of patients needed to achieve the desired study goal is estimated by this sample
size. For this purpose, we do sampling to achieve the desire result of research in term of time and money.
This article explains how to determine the sample size in the types of studies that are most frequently
observed in health research and how to estimate it using the many statistical programs that are included
in the commonly utilized sample size calculation software. To ensure reliable and valid result determining
an appropriate sample sizeis crucial. The formulafor calculating sample size varies depending on whether
you are estimating a mean or a proportion (percentage). It also depends on whether the population isfinite
or infinite. Similarly, commonly used statistical programs such as G* Power, R software, PASS, and OpenEpi
are frequently mentioned.
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INTRODUCTION

To conduct epidemiological study, determining the
appropriate sample size is crucial step. To ensure
that study is adequately powered to detect meaningful
result and associ ation between variables[1-3]. Along
with an appropriate and comprehensive experimenta
design, the hypothesis of the study must be validated
through a cons stent rel ationship between the number
of observations made, their potential repetitions,
their representative, and the overall quality of the
evidence. This quantity of observations or samples
isknown asthe sample size (SS) and likewise denoted
with the letter n [4]. A set of mathematical formulas

*Corresponding Address:

that have been created to ensure accuracy in
predicting population parameters or to produce
meaningful results in studies that compare multiple
treatment plans or groups are applied in the SS
calculation.

Establishing the SS prior to the study's
implementation is crucial since it ensures that a
sufficient number of patients will be recruited. If
this is not done, there is a risk of collecting
insufficient data, leading to imprecise results and a
failure to detect significant differences that may
actually exist. On the other hand, collecting excessive
data can result in unnecessary tests, wasting time
and resources. Accurate calculation of sample size
requires relevant background information, which
can be obtained from previous research articles,
books, or pilot studies. Pilot studies mean small-
scale investigation conducted in the same settings
as the global or larger study, but with a restricted
10% of actual sample size. Pilot studies help identify
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potential implementation issues during the study.
They also provide preliminary datathat can be used
to determine the final sample size. Certain studies
have trouble finding the required number of
participants; these studies typically involve rare
diseases, such idiopathic solar urticaria, for which
there aren't many cases. Even in these situations,
though, it is still wise to ascertain the SS, making
an effort to conduct the study across different
situation, with each situation contributing a specific
number of instances. In cases when such research
is not feasible, the number of subjects who can be
recruited for the research study is taken into account
when making decisions on SS; nevertheless, this
entails a significant inconvenience in terms of
decreased precision [5-7].

It is not uncommon for studies to define two
main aims and several supplementary objectives.
Theoretically, each primary objective should be
associated with a distinct sample size (SS)
calculation. Selecting a smaller sample size
reduces statistical power. ldeally, the primary
objectives requiring the largest sample sizes
should be prioritized. Otherwise, those main
objectives with insufficient sample sizes may
ultimately be downgraded to secondary or
exploratory aims [8-10].

The size of the origin population affects the SSto
some extent. To determine the required sample size
for the research study, wetypically begin by assuming
that subject participated in study involve populations
of unknown or infinite size. We may need to sample
populations of limited size, or N, in some
investigations. This is especially important in
descriptive surveys, where the population size must
be considered when calculating the sample size. In
practice, sample size formulas that include the
population size (N) tend to converge with those that
do not when N islarge. Most researchers consider
apopulation to befiniteif it consists of fewer than
100,000 individuals.

Therefore, it is typical for the investigator to
determine the number of observations based on the
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time available for conducting the study, the available
financial and human resources, and other factors.

ESSENTIAL CONSIDERATION FOR
CALCULATING OF SAMPLE SIZE
When estimating sample size, researchers must first
consider several key factors, as these determine
which formulais appropriate. The main components
include the following; [10,11]

1. The Study type involved: observational,
descriptive, experimental, animal and in-vitro.
In descriptive studies with finite populations,
researchers need to know the population size,
N.

2. We are prepared to accept errors of type | (8)
and type Il (8). With the following exclusions,
weuse & 0.05and 4= 0.10 or 0.20 as standard
values in case of uncertainty, For descriptive
research, the precision (width or amplitude of
the confidence interval) and the & error, or
estimation confidence interval, are all that are
needed. On the other hand, in experimental or
observational studies, both & and & errors are
required to calculate sample size.

3. Theresponse indicates the variables that need
to be monitored along with their degree of
measurement (that is, whether they are means
or proportions (%) or quantitative or qualitative).

4. The smallest variation to be detected between
the treatment groups or between the null
hypothesis and the alternative hypothesis.
Depending on the study at hand, thiswill vary.
The more participants we need to include in the
study, the smaller the difference we hopeto find.
This difference ought to be both reasonable and
clinically relevant. The amplitude of the
confidence interval determined during the
estimate process in descriptive research indicates
the difference.

5. When analyzing quantitative variables, one must
take into account their variability, which is
expressed in terms of variance or standard
deviation (SD). The number of participants
needed is significantly less when there is less
variability than when the variability related to
the trait under analysisis high. Pilot studies or
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sources in the literature can provide the
variability.

6. The hypothesis test's skewness, or laterality,
determines whether it hastwo or onetails. One-
tailed tests frequently call for asmaller sample
size than two-tailed tests, however the first kind
should only be taken into consideration if the
test's direction is clear

7. Losses reported for follow-up or patient
localization. The sample calculation should
account for these losses.

8. Thevariety of groupsthat requireto be contrasted
and the contrasts that should be drawn between
them when comparing multiple groups, the
formulas used to calculate SS need to specify
how many groups were taken into account during
the investigation. If thisisn't done, there's a
chance that ? mistake will spread and beyond
the 5% original threshold [11,12]

Sample Size Calculation

For calculating sample size, different formula
required according to objective to research, we can
distinguish them accordingly as descriptive studies,
experimental studies, in-vitro, animal studies.

Descriptive Studies

Studies that aim to determine demographic
parameters typically mean and proportions or
percentages are referred to as descriptive studies.
There isadiscernible difference between the studies
that have finite populations and those that have
infinite populations [12].

Finite Population:

Estimation of a proportion is, percentage or
prevalence should calculate through the following
formula.

tt«pxq«N

n= (N-1)xe2+t2xpxq

Where, n = sample size to be calculated; N = the
population's size that the sampleis taken from; p =
estimated proportion of the population with the
characterigtic of interest q =1 - p (thisrepresent the
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proportion without the characteristics); e = accepted
margin of error (usualy between 5 and 10%). (This
error is one-half of the width of the confidence
interval calculated for the parameter, or equivalently
2*eis the width or amplitude of the interval. It is
expressed as a percentage); t2 = value of the normal
curve associated to the confidence level. For a
confidence of 90%, the value is 1.64 ,95%, this
value is 1.96; and for a confidence of 99% it is
found to be 2.57 (for two-tailed testing).

Mean Estimation:

Theformulafor calculating mean estimation isgiven
below, in situation we find out the different in mean
formula for calculating sample size (n) when
sampling from a finite population. This specific
formulais often referred to as Yamane's Formula
for Sample Size for Finite Populations where s
population variance.

. tf*sz*N
B (N—=1)xe?+ t? xs?

The above mentioned situation can be calculated in
all available software of sample size calculation, G-
Power, open epi, PASS and Rpackages by inserting
the result from previous studies.

Infinite Population

The size of the population has no bearing in the case
of infinite populations, and the sample size equations
can be reduced to provide the following expressions.
Calculation for a proportion:

t2xpx
,_t*p=q
92

Calculation for amean variable
2 xs?
el
Observational and Experimental Studies:
Sample sizes are calculated when comparing two
proportions and two means in experimental or

observational research. These computations are not
affected by the population size N.

n=

- "



Vol. 26, No.1, January - June, 2025

In-case of two proportions:

In case of comparison of two proportions, for
example the percentage of improvement after the
vaccine of two different clusters of patients, the
formula to estimate the sample size would be

P 2
(tu* V2xp*xq+ts* /Py *q; +p2+qz)
(P1 — P2)

n=

Where, n would be number of patient required per
group,

p. = proportion in thefirst cluster group. This often
comes from prior research, pilot studies, or clinical
assumptions.

p. = proportion in second cluster group, a should be
between 10 and 20%.

In — case of comparison of two means
In case— of comparison of two mean, the SSformula
would be,

2 %52 % (t, + t;,-)z

n= —gr—
(X1 = X2)

In essence, this formula helps you determine the
minimum number of participants needed in each of
two independent groups to detect a specified
difference between their means, with agiven level
of confidence (4) and a desired probability of
detecting that difference (power, 173), assuming a
common variance (s2) across the groups.

In case of more than two groups, proportion Chi-
sguare formula would be applied , furthermore for
more than two mean ANOVA formula would be
applied for comparing mean of more than two groups,
both calculation only availablein G-Power software,
other software is unable to provide the per group
sample size to require the study efficiency.

Sample size for animal studies:

For animal studies resource equation method would
be applied based on crude method of law of
diminishing return. It isemployed in Stuationswhere
it isimpossible to estimate the effect size, when
many endpoints are measured, when sophisticated
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statistical procedures are used for analysis, or when
it isimpossible to estimate the standard deviation
in the absence of prior findings. This approach can
also be applied in certain exploratory investigations
when the researcher's main goal is to identify any
degree of variation across groups rather than to
verify a hypothesis [13-15].

According to the above mention law a value “E”
should be calculated for the sample size of animal
studies, which is the degree of freedom of analysis
of variance (ANOVA). The value of E must fall
within the range of 10 and 20. If E islessthan 10,
then having more animaswill increase thelikelihood
of getting more meaningful results; but, if Eismore
than 20, then it won't increase the likelihood. This
method can be applied to any animal experiment,
regardless of whether it is ANOVA-based. Any
sample size that keeps E between 10 and 20 should
be considered adequate. The following formula can
be used to compute E:

E= Total number of animals — Total number of
groups.

Thisisan easy method but cannot be compared with
the power analysis method. Therefore, it is
recommended to apply proper formula.

We would like to recommend that researchers
include a statement in their publication that explains
how they calculated and justified the sample size.

CONCLUSION

Calculation of appropriate sample size and power
analysis have awaysamajor issue in epidemiol ogical
studies and analysis. This article provides the proper
guideline for the calculation of sample size during
planning and designing the study. Other, more
difficult to use software programsl4, like MBESS
(for social and behavioral sciences) or pwr
(calculation of power), can aso be used to determine
sample size. In any event, we can always compute
any sample size in research by either specifying a
special function, as we have seen in some
circumstances, or by just applying the formula
straight from the instructions line.
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