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Abstract  

Background: As the prevalence of hepatitis B continues to rise in Pakistan, our study focused on 

educational institutions in the state of Azad Kashmir due to the complete absence of data on this 

scenario concerning college populations. We aimed to assess the prevalence of hepatitis B and identify 

associated risk factors among the population of postgraduate colleges in Muzaffarabad city, situated 

in Pakistan-administered Kashmir.  

Methods: In this cross-sectional study, rapid immuno-chromatographic tests and real-time 

quantitative PCR methods were used to identify hepatitis B infection, while serum ALT levels were 

tested to assess their diagnostic associations with the infection level. The evaluation of risk factors 

was conducted through interviews using a questionnaire, and the obtained data were subjected to 

statistical analysis. 

Results: The study revealed 1.3% of participants positive for HBsAg, 0.6% tested positive for HBV, 

and 0.1% tested positive for HBeAg. Male participants were found to be more likely to test positive 

for HBsAg (odds ratio of 4.026, p=0.0074), and participants aged 30 years and above exhibited a 

higher prevalence (p<0.0001) for hepatitis B. The average ALT level in the HBsAg positive 
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participants was significantly higher (p<0.0001). A significant association between HBsAg positivity 

and various factors including married status (p=0.0005), doing jobs (p=0.0004), getting cuts at hair 

salons or parlours (p<0.0001), hospitalization history (p<0.0001), blood transfusion (p<0.0001), and 

residence in hostels (p=0.0015) was observed. Only 0.4% participants were vaccinated against 

hepatitis B virus.  

Conclusions: Our study revealed a significant prevalence of hepatitis B among postgraduate colleges 

in Muzaffarabad city, emphasizing the need for targeted awareness and prevention efforts. Identifying 

key risk factors such as blood transfusion, hospitalization, and residence in hostels underscores the 

importance of tailored initiatives. Considering the low vaccination rate, comprehensive actions, 

including routine screening, prioritized vaccination campaigns, and the implementation of multi-

marker-based testing, are essential to mitigate the impact of hepatitis B.  

 

Keywords: Hepatitis B; hepatitis B prevalence; risk factors of HBV; hepatitis B among college 

population; hepatitis B in Azad Kashmir; hepatitis B in Pakistan; hepatitis B in students; epidemiology 

of hepatitis B  

 

1. Introduction  

The HBV infection is a significant worldwide health issue that causes severe morbidity and mortality 

[1]. Globally in 2019, 296 million individuals had chronic hepatitis B infection with the increase of 

1.5 million new infections yearly [2]. Men who engage in sexual activity with other males, intra-

venous drug users, children born to infected mothers, haemodialysis patients, healthcare 

professionals, and household contacts with HBV-chronic patients are high-risk categories for HBV 

infection [3]. Pakistan and Egypt bear 80% of the global hepatitis B burden. In Pakistan, it is estimated 

that there are approximately 7-9 million individuals carrying the hepatitis B virus (HBV), resulting in 

a carrier prevalence ranging from 3-5% [4]. However, in the year 2021, a study reported that 25.2% 

of total population had contracted hepatitis B in District Bannu, Khyber Pakhtunkhwa, Pakistan [5].  

Whereas the Punjab province, along with the interior of Sindh, and regions affected by war, 

experienced the highest infection rates in 2020 [6]. During 2019, the general prevalence of hepatitis 

B in Punjab was found 8.4%. Among the various districts, Muzaffargarh exhibited the highest 

seroprevalence of hepatitis B at 26%, while the Rajanpur district followed closely behind with a 

seroprevalence of 20.3% [7]. The HBV prevalence in Pakistan has a rapid increase despite the 

initiative of a government program for its control and prevention [8]. One important hurdle to 

managing and preventing disease spread is illiteracy or ignorance regarding risk factors and modes of 

transmission of HBV [9]. Hepatitis B transmission in different areas of Pakistan was commonly 

associated with several risk factors, including but not limited to blood transfusion, needle accidents, 

barber shop shaving, dental extractions, body piercing, injection drug abuse, unsafe surgical 

procedures, and seeking treatment from unqualified practitioners [10].  

A lack of detailed research on hepatitis B among students and staff in educational institutions in 

Pakistan makes it difficult to determine the actual prevalence and risk factors. Further studies are 

needed to address this gap, although multiple studies on the topic are being conducted globally. In 

2021 among Ethiopian medical students, hepatitis B virus surface antigen seroprevalence was 11.5%. 

After multivariate analysis, poor understanding of universal precaution guidelines, a history of needle 

stick injury, and having never been vaccinated for HBV were revealed to be significantly linked with 

hepatitis B positivity [11]. Similarly among Nigerian students, the HBsAg seroprevalence was 

31.5%, males (43%) having a higher rate than females (27%), with no statistically significant variation 

across age groups [12]. While in Saudi Arabia, 0.41% HBsAg prevalence was reported among 

Majmaah University students and the prevalence was higher in males contrary to females [13]. 

Though in University of Lome, Togo, the HBsAg prevalence was 4.6% but it was also higher (5.8%) 

in males than females (3.1%). Male gender and a sexual relationship were found the significant risk 

factors [14]. HBV infection was found in 6.7% of medical students in Ghana. Torn gloves (43.0%) 

and splashes of blood (28.0%) were the risk factors. HBV vaccination rate among students was 43.3% 

[15]. Research studies on viral infectious diseases among educational institutes are exceptionally rare 
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in the state of Azad Kashmir, Pakistan. Moreover, there is a complete absence of data on this scenario 

concerning college populations. In this study, we examined the prevalence of hepatitis B and 

associated risk factors among the populations of postgraduate colleges, including both male and 

female colleges, located in Muzaffarabad city, Azad Kashmir, Pakistan. 

 

2. Methodology 

2.1. Population size and data collection   

The research was conducted to determine the prevalence of hepatitis B and identify the related risk 

factors among the populations of postgraduate colleges, encompassing both male and female 

participants, in Muzaffarabad city of Pakistan-administered Kashmir. The study also aimed to 

disburse awareness about the viral hepatitis B infection and its preventions. In April 2018, the Raosoft 

calculation tool was used to ascertain an appropriate sample size for the study, drawing from the 2017 

census data for the Muzaffarabad city in Azad Jammu and Kashmir (AJ&K). According to the census, 

the human population of the Muzaffarabad city was reported to be 149,913. With a confidence interval 

(CI) set at 95% and a 5.0% error margin, the assumed response distribution was established at 50%. 

Subsequent analysis using the Raosoft tool indicated that, based on these parameters, a minimum 

sample size of 384 was recommended for the study. A comprehensive survey was conducted, 

involving interviews with a total of 1,359 participants aged 20 years and above. During these 

interviews, participants provided valuable data regarding their demographics, medical history, and the 

risk factors. 

 

2.2. Sample collection and hepatitis B serological markers  

Each individual contributed a blood sample of five millilitres. Following the collection, the blood 

samples were processed for centrifugation, leading to the separation of serums. These serums were 

subsequently stored at -20 degrees Celsius until needed for further use. Hepatitis B surface antigen 

(HBsAg) was tested using immuno-chromatographic test (ICT) devices, following manufacturer 

instructions (Bio-line Diagnostics, India) and the DNAzol method was used to extract hepatitis B 

virus (HBV) DNA from positive samples. PCR amplification was done twice on extracted samples as 

reported by Rauf et al [16]. The PCR conditions involved initial denaturation at 94oC for 5 minutes, 

followed by 30 cycles with annealing at 53oC for 40 seconds and extension at 72oC for 30 seconds, 

concluding with a final extension step lasting five minutes. 

In the initial round of PCR, the following primers were employed: 

Forward: “5'-CATCCTGCTGCTATGCCTCATCT-3'” 

Reverse: “5'-CGAACCACTGAACAAATGGCACT-3'” 

The primers employed in the second round of nested PCR were as follows: 

Forward: “5'-GGTATGTTGCCCGTTTGTCCTCT-3'” 

Reverse: “5'-GGCACTAGTAAACTGAGCCA-3'” 

Hepatitis B envelope antigens (HBeAg) was detected using ICT devices (SD BIOLINE, Abbott 

Laboratories Karachi, Pakistan) to identify high blood infectivity and active replication of HBV 

among HBV DNA positive participants. The participants' serum alanine transaminase or alanine 

aminotransferase (ALT) levels were also measured using the Randox Laboratories Clinical Chemistry 

Reagents ALT kit with the Merck Microlab-300 analyzer.  

 

2.3. Risk factor assessment and awareness disbursement 

Prior to sampling, participants were interviewed through self-administered questionnaire regarding 

the basic demographic information and the data about risk factors. Awareness seminars about hepatitis 

B during the campaign were arranged in various settings of the colleges. These sessions aimed to 

inform and educate participants about the virus, its transmission, and preventive measures, 

contributing to an enhanced understanding of the prevalence and associated risk factors. 
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2.4.  Statistical evaluation 

The data were analyzed using GraphPad Prism Version 7.0 for statistical approaches. Various 

statistical tests like Chi-square test, T-test, and Fisher’s exact test were performed to analyze the data 

regarding general prevalence, diagnostic associations, and the risk factors.  

 

2.5. Hospital-based survey regarding hepatitis B testing procedures  

To suggest a workable control policy, a survey was conducted among hospitals of the Muzaffarabad, 

Azad Kashmir Pakistan. This was based on assessing the methods commonly used for hepatitis B 

screening before blood transfusion and hospitalization.  

 

3.  Results 

3.1. Prevalence of HBV infection in the study population 

The study investigated the prevalence of HBsAg, HBV, and HBeAg among the 1359 participants. 

1.3% of participants tested positive for HBsAg, 0.6% tested positive for HBV, and 0.1% tested 

positive for HBeAg. Table 1 shows the gender-based prevalence of hepatitis B in the present study. 

Among the 632 male participants, 14 (2.21%) were HBsAg positive, 6 (0.95%) were HBV positive, 

and 1 (0.16%) was HBeAg positive. In contrast, among the 727 female participants, 4 (0.55%) were 

HBsAg positive, 2 (0.28%) were HBV positive, and none were positive for HBeAg. These results 

underscore the gender-specific variations in the prevalence of hepatitis B related markers, highlighting 

the importance of considering gender in understanding the epidemiology of Hepatitis B.  

 

Table 1. Gender-based prevalence of HBV, HBsAg and HBeAg. 

Gender  (N=1359) HBsAg Positive (N=18) HBV Positive (N=8) HBeAg Positive (N=1) 

Male (N=632) 14 06 01 

Female  (N=727) 04 02 0 

 

3.2. Characteristics of the participants and their correlation with HBsAg 

Table 2 demonstrates the correlation between participant demographics and the prevalence of HBsAg 

in a cross sectional study of 1359 individuals. Among males (46.5% of the participants), 2.21% tested 

positive for HBsAg, exhibiting a significant association with a Chi-square value of 7.171 and a p-

value of 0.0074. In contrast, females (53.5% of participants) had a lower prevalence of 0.55%. 

Vaccinated individuals (0.4% of participants) showed no positive cases (0%), with a statistically 

significant protective association (Chi-square = 0.08089, p = 0.7761). Participants aged 30 years and 

below (90.4% of participants) had a prevalence of 0.65%, while those above 30 years (9.6% of 

participants) exhibited a higher prevalence of 7.63% (Chi-square = 44.15, p < 0.0001). Students 

(88.2% of participants) showed a prevalence of 0.91%, with a significant association, while 

employees (11.8% of participants) had a higher prevalence of 4.34% (Chi-square = 12.77, p = 0.0004). 

Married individuals (12.2% of participants) showed a prevalence of 4.21%, significantly associated 

with a Chi-square value of 12.10 and a p-value of 0.0005, while those not married (87.8% of 

participants) exhibited a lower prevalence of 0.92%. High school-educated participants (11.8% of 

participants) had a prevalence of 4.34%, and graduates (88.2% of participants) exhibited a lower 

prevalence of 0.91%, both statistically significant (Chi-square = 12.77, p = 0.0004).   

  

Table 2. Correlation between participant characteristics and the prevalence of HBsAg. 
Demographic 

Characters  

(N=1359) 

Number of 

Participants  

(N); (%)  

HBsAg 

Positive 

Participants   

 

Association with HBsAg 

Prevalence (p< 0.05 and 95% 

CI) 

Fisher’s Exact Test 

(p<0.05 and 95% CI) 

Chi-

square 

Odds 

ratio 

P-value  Relative 

Risk 

Sensitivity Specificity P-value 

 

Gender 

 Male 632 (46.5) 14 (2.21%) 7.171 4.095 0.0074 4.026 0.7778 0.5391 0.0084 

Female 727 (53.5) 04 (0.55%) 
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3.3. Hepatitis B in different districts  

In the present study, the HBsAg prevalence varies across the 10 districts of Azad Kashmir, Pakistan. 

The lowest prevalence of hepatitis B was in districts Poonch (0%), Haveli (0%), Sudhnoti (0%), 

Bhimber (0%), and Mirpur (0%). While the highest prevalence of hepatitis B was in district Bagh 

(9.5%), as shown in Table 3. 

 

Table 3. District-wise hepatitis-B infection prevalence. 
Name of Districts Participants; % HBsAg positive; % HBV positive; % 

Muzaffarabad 1010 (74.3) 7 (0.69) 3 (42.8) 

Bagh 21 (1.5) 2 (9.5) 1 (50) 

Jhelum Valley 39 (2.8) 2 (5.1) 0 

Neelum Valley 59 (4.3) 4 (6.7) 2 (50) 

Poonch 17 (1.2) -  - 

Haveli 10 (0.7) - - 

Sudhnoti 03 (0.22) - - 

Kotli 189 (13.9) 3 (1.6) 2 (66.7) 

Bhimber 06 (0.4) - - 

Mirpur 03 (0.2) - - 

  

3.4. Evaluation of serum ALT level   

The average ALT level in the HBsAg-positive group was significantly higher (p<0.0001). For 

comparison of mean ALT levels of the groups an unpaired t-test (two-tailed) was used, and results 

showed a significant difference with a t-test value of 36.40 (p<0.0001). The variances of the groups 

were also found to be significantly different (p<0.0001) indicating that individuals with HBsAg 

positivity have higher ALT levels compared to those who were HBsAg negative as shown in Figure 

1. 

 

Vaccination Status 

 Vaccinated 06 (0.4) 0 (0%) 0.08089 5.553 0.7761 0.0000 0.0000 0.9955 1.0000 

Non 

Vaccinated 

1353 (99.6) 18 (100%) 

 

Age 

 30 years 

and below 

1228 (90.4) 08 (0.65%)  

44.15 

 

0.07934 

 

<0.0001 

 

0.08534 

 

0.4444 

 

0.09023 

 

<0.0001 

Above 30 

years 

131 (9.6) 10 (7.63%) 

 

Job Status 

 Student  1198 (88.2) 11 (0.91%) 12.77 0.2039 0.0004 0.2112 0.6111 0.1148 0.0029 

Employee  161 (11.8) 07 (4.34%) 

 

Marital Status 

 Married 166 (12.2) 07 (4.21%) 12.10 4.731 0.0005 4.573 0.3889 0.8814 0.0035 

Not 

Married 

1193 (87.8) 11 (0.92%) 

 

Education Level 

 High 

School 

161 (11.8) 07 (4.34%) 12.77 4.905 0.0004 4.735 0.3889 0.8852 0.0029 

Graduate 1198 (88.2) 11 (0.91%) 
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Figure 1. ALT level of the participants. The ALT levels of the HBsAg positive participants were 

high. The t-test (two tailed; p<0.0001) and the F-test (p<0.0001) were significant for the 

comparative analysis. 

 

3.5. Viral load of the HBV positive participants and its relation with HBeAg prevalence  

The results of a real-time quantitative PCR analysis in the study showed that of the HBV-positive 

participants, 7 had a below 10,000 IU/mL viral-load, whereas, 1 had a higher viral load. A Chi-square 

test found a significant correlation between viral load and HBeAg (P=0.0047, 95% CI), but the small 

sample size led to non-significant Fisher's exact values (P=0.1250, 95% CI) as shown in Table 4.  

 

Table 4. Load of HBV DNA and the correlation with HBeAg prevalence 

Viral Load Included 

Participants 

(N=8) 

HBeAg 

Positive 

HBeAg 

Negative 

Chi-square 

vs 

Fisher’s Exact test 

<10,000 IU/mL 7 0 7  

P=0.0047; P=0.1250 >10,000 IU/mL 1 1 0 

 

3.6. Frequency of hepatitis B and age-wise distribution of the participants  

The age-wise data of 1359 participants was examined, finding a coefficient of variation (28.05%), 

standard deviation (6.878), and mean age (24.52 years). The results indicated that the 20-29 years age 

group had the lowest prevalence of HBsAg (0.66%) and the 40-49 years age group had the highest 

(9.1%). The highest prevalence of HBV (5%) was also found in the 40-49 years age groups. The 

details of the analysis are shown in Table 5.  

 

Table 5. Age base statistics from the study 
Age 

groups 

Participants 

count 

Standard 

deviation 

Median

-age 

Mean age ± 

Standard Error 

HBsAg 

positive 

participants 

HBV positive 

participants  

20-29 1208  2.999 21.00 22.54±0.08629 8 (0.66%) 3 (0.24%) 

30-39 80  3.055 34.00 33.69±0.3415 5 (6.25%) 0 (0%) 

40-49 44  3.161 43.50 43.68±0.4765 4 (9.1%) 4 (5.0%) 

50 and 

above 

27  3.512 54.00 54.52±0.6759 1 (3.7%) 1 (3.7%) 

Total 1359 6.878 22.00 24.52±0.1866 18 (1.32%) 8 (44.4%) 
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3.7. Assessment of the risk factors regarding hepatitis B among the participants  

The association of HBsAg positivity with risk factors such as previous viral hepatitis infection 

(P=0.0062), sharp cuts from barbers/beauticians (P<0.0001), blood transfusion (P<0.0001), and 

hospitalization history (P<0.0001) was found significant in the study (Table 6). Participants with these 

risk factors had a higher probability of being HBsAg positive, as per the Odds ratio and relative risk 

values. However, no significant association of hepatitis B prevalence was found with jaundice 

(P=0.8126) and the surgery history (P=0.5882). Moreover, the results of age based risk factor 

assessment are shown in Table 7.  

 

Table 6. Risk factors and their correlation with HBsAg 
Assessed Risk 

Factors   

No. of 

Participants 

Response 

Options 

Response 

of HBsAg 

positive 

Response 

of HBsAg 

negative 

Chi-square (Two tailed) test with P<0.05 and 95% CI 

Odds 

ratio 

Relative 

Risk 

Sensitivity Specificity  P-value 

Previous viral 

hepatitis 

infection 

55 Yes 3 15 4.958 4.298 0.05455 0.9885 0.0062 

No 52 1289 

Jaundice 60 Yes 1 17 1.278 1.263 0.01667 0.9869 0.8126 

No 59 1282 

Sharp cut from 

barber or 

beautician   

17 Yes 4 13 29.19 22.55 0.2222 0.9903 <0.0001 

No 14 1328 

Blood 

Transfusion 

13 

 

Yes 5 8 64.09 

 

39.82 

 

0.2778 

 

0.9940 

 

<0.0001 

 No 13 1333 

Hospitalisation 

history  

32 Yes 11 21 98.78 65.17 0.6111 0.9843 <0.0001 

No 7 1320 

Any surgery  105 Yes 2 103 1.502 1.493 0.1111 0.9232 0.5882 

No 16 1238 

 

Table 7. This table shows the Age-based risk factors assessment among the participants of the study 
Age Groups 

(Years) 

 

No. of 

Participants 

Risk Factors; % 

Previous 

viral 

hepatitis 

infection 

Jaundice Sharp cut 

from 

barber or 

beautician 

Blood 

Transfusion 

Hospitalisation 

history 

Any 

surgery 

20-29 1208  49(4.0%) 52(4.3%) 17(1.4%) 6(0.49%) 10(0.82%) 70(5.8%) 

30-39 80  3(3.7%) 2(2.5%) 0(0%) 4(5.0%) 10(12.5%) 10(12.5%) 

40-49 44  1(2.2%) 5(11.4%) 0(0%) 3(6.8%) 10(22.7%) 15(34.0%) 

50 and Above 27  2(7.4%) 1(3.7%) 0(0%) 0(0%) 2(7.4%) 10(37%) 

 

3.8. Association of HBsAg with the residence of the participants 

The current study found a significant association between HBsAg prevalence and residence of the 

participants. Two groups were formed: those living in hostels with roommates (447 participants) and 

those living with family members at home (894 participants). The HBsAg prevalence among hostel 

dwellers was 2.9% and among those living at home was 0.55%. Chi-square and Fisher's exact tests 

showed a significant correlation between HBsAg prevalence and residence of the participants 

(P=0.0005; O.R=5.200) as shown in Table 8.  
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Table 8. The table shows the information about participants’ residence in the study area and the 

hepatitis B prevalence 
Residence  

or  

Accommodation 

HBsAg  

Positive 

HBsAg  

Negative 

Correlation at P<0.05 with 95% CI 

Chi-square (two tailed) 

Test  

Fisher’s-Exact Test 

O.R. P-Value O.R. P-Value 

Hostel (N=460) 13 447  

5.200 

 

0.0005 

 

5.200 

 

0.0015 Home (N=899) 5 894 

 

3.9. Awareness dissemination regarding hepatitis B 

During the campaign, awareness lectures were conducted for the students and staff (teaching and non-

teaching) of post graduate colleges. Banners about hepatitis B virus and its prevention were displayed 

for the whole month around the buildings and the class rooms. Awareness brochures were distributed 

among the participants so that they can carry the written material to their homes and hostels. Oral 

questioning was done before and after the lectures about knowledge of viral hepatitis B among 

participants. Teachers were sensitized to arrange quizzes for the students about common infectious 

diseases in the community.  

 

3.10. Hospital-based survey regarding hepatitis B testing procedures 

We also sought to determine the methods used to screen the hepatitis B before blood transfusion and 

hospitalization. It was found that among all blood banks and hospitals in the state of AJ and K, the 

only mechanism used for the initial diagnosis of hepatitis B was HBsAg testing. If the blood tested 

negative for HBsAg, the transfusion was allowed, but it was prohibited if the blood tested positive for 

HBsAg. There was a lack of awareness about the importance of testing for anti-HBc and anti-HBs, 

and these markers were never used. Awareness sessions were conducted among blood bank and 

hospital staff regarding the occult hepatitis B infection and to educate them about the importance of 

multi-marker-based testing before blood transfusion. The authorities from the Hepatitis Control 

Program in AJ&K were also sensitized about the importance of implementing multi-marker-based 

testing for hepatitis B as part of the hepatitis control policy in the state.  

 

4. Discussion  

HBsAg seroprevalence was 11.5% among Ethiopian medical students and it was found associated 

with the poor understanding of universal precaution guidelines, a history of needle stick injury, and 

having never been vaccinated [11]. Similarly in University of Lome, Togo, the HBsAg prevalence 

was 4.6%, while male gender and a sex were found the significant risk factors [14]. In Ghana, the 

HBV infection was found in 6.7% among medical students. The risk variables were torn gloves 

(43.0%) and blood splashes (28.0%), whereas 43.3% of the participants were confirmed to have 

already vaccinated against HBV. [15]. In contrary, the present study reveals 1.3% HBsAg prevalence 

among the college participants including 77.7% males and 22.3% females. The vaccination status was 

very low (0.44%) as compared the assessments in Ghana [15]. However, the common key risk factor 

responsible for the spread of hepatitis B was the blood transfusion.  

1.81% HBsAg prevalence was among the general population of Morocco. Age, gender, dental 

treatment, sex, and surgery were the significant risk factors [17]. In Mexico, USA, the HBsAg 

prevalence was 0.8% among the participants from general population and it was found associated 

with tattooing and multiple sex partners [18]. According to a meta-analysis, China has a 6.89% 

prevalence of HBV between 2013 and 2017. Adult males from rural area s showed a greater frequency 

of HBV infection. [19]. In another study from Russia reported 1.2% HBsAg prevalence associated 

with age 30–34 years, more than 2 sex partners, and lack of vaccination [20]. While in a population-

based survey from India, 1.4% HBsAg prevalence was reported and found associated with the male 

gender, older age, and rural livelihood [21]. In a national prevalence review from Pakistan, the HBsAg 

was 1.98%. The highest prevalence of HBV was found among healthcare professionals, following 

individuals with a history of IDPs. Interior Sindh and Punjab were the most afflicted areas in Pakistan 
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[6]. Conversely among the population of education institutes, it was found that the male gender 

(P=0.0074), age (P<0.0001), job status (P=0.0004), education level (P=0.0004), marital status 

(P=0.0005), previous viral hepatitis infection (P=0.0062; OR: 4.958), sharp cut from barber or 

beautician (P<0.0001; OR: 29.19), blood transfusion (P<0.0001; OR: 64.09), hospitalisation history 

(P<0.0001; OR: 98.78), high ALT level (P<0.0001), and accommodation in hostels (P=0.0005) were 

significantly associated with the 1.3% HBsAg prevalence in Muzaffarabad, Azad Kashmir, Pakistan.  

1.3% prevalence of hepatitis B in our study is low as compared to the reported prevalence in 

Ethiopian medical students [11], university students Togo [14], medical students of Ghana [15], 

general population of Morocco [17], general population of China [19], population-based survey in 

Indian [21], and national prevalence review in Pakistan [6]. Whereas, the current prevalence is higher 

from the reported prevalence in general population of Mexico, USA [18] and population based cross-

sectional study of Russia [20]. 

In the current study, the highest prevalence of HBsAg (9.5%) was among the participants of 

district Bagh followed by district Neelum Valley (6.7%), district Jhelum Valley (5.1%), district Kotli 

(1.6%), and district Muzaffarabad (0.69%). Whereas, in district Mardan KPK, the prevalence of 

hepatitis B was 13.00% [22], and 8.09% was in district Sargodha, Punjab [23].  

For present study analysis, 4 groups of the participants were made, aged between 20 to 60 

years. The age group 40 to 49 years of age was found with highest prevalence of both HBsAg (9.1%) 

and HBV (5.0%) among all other age groups. After this, 6.25% HBsAg and 0% HBV prevalence was 

found in 30-39 years of age group. Following this, there was 3.7% prevalence of each HBsAg and 

HBV was found among the participants of 50 and above year’s age group. The lowest prevalence of 

HBsAg (0.66%) and the second lowest prevalence of HBV (0.24%) was among the participants of 20 

to 29 years age group. Conversely, the lowest prevalence was found in the age-group of 01-20 years, 

representing only 10% of cases. The age-group of 21-40 years demonstrated a moderate prevalence 

of 13.33% in the district of Bannu, KPK, Pakistan. [5]. However, in China, the highest prevalence of 

HBV was found in ages 60-69 (9.3%). Risk factors for those between 15 to 59 years were male gender, 

surgery, a positive HBsAg family member, and lack of vaccination. A previous history of blood 

transfusions was a risk factor for those over 59 [24]. The current study found the highest percentages 

of previous viral hepatitis infection history (7.4%) and history of surgery (37%) among participants 

50 and above, while participants 40-49 had the highest percentages of jaundice (11.4%), blood 

transfusion (6.8%), and hospitalisation history (22.7%). Sharp cuts from barbers or beauticians were 

only found among participants 20-29, accounting for 1.4% of that age group.  

In current study, we observed viral load below 10,000 IU/mL in 7 participants, denoting a low 

level of risk. Conversely, it was exceeding 10,000 IU/mL in one participant, suggesting a higher level 

of risk. A correlation between HBeAg and viral load was not found to be significant. However, in 

China, a high viral load was found in 31.9% of cases, but not related to HBeAg prevalence [25]. In 

Russia, a study reported that low viral load was typically correlated with low HBsAg levels, but some 

patients with high viral load also exhibited elevated HBsAg levels [26].  

Pido and Kagimu [27] after conducting a study at Makerere University, reported that more 

than 90% of medical students surveyed had not received hepatitis B vaccination and 11.0% of the 

participants were found positive for HBsAg. Whereas in the present study, 1.3% were HBsAg positive 

and only 0.44% were completely vaccinated including 16.7% males and 83.3% females. All the 

vaccinated participants were unmarried, 33.3% were home accommodated and 66.7% were hostel 

living. 

 

Conclusions and recommendations  

Our study revealed a significant prevalence of hepatitis B among postgraduate colleges in 

Muzaffarabad city, emphasizing the need for targeted awareness and prevention efforts. Identifying 

key risk factors such as blood transfusion, hospitalization, and residence in hostels underscores the 

importance of tailored initiatives. Considering the low vaccination rate, comprehensive actions, 

including routine screening, prioritized vaccination campaigns, and the implementation of multi-

marker-based testing, are essential to mitigate the impact of hepatitis B.  
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