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Abstract. Background and aim: Hepatitis A virus (HAV) is a major cause of acute hepatitis globally, with 
higher burden in low- and middle-income countries. Iraq is considered hyperendemic, yet limited regional 
data are available, particularly from Zakho city. This study aimed to evaluate the seroprevalence of HAV 
and identify associated risk factors in the general population of Zakho. Methods: A cross-sectional study was 
conducted in Zakho from February 1 to March 1, 2025. A multistage random sampling approach was used 
to select 391 participants. Information was collected through structured self-administered questionnaires, 
and blood samples were tested for HAV IgG. Results: The average age of participants was 33.53 ±13.34 years; 
65% were male, and 93.9% lived in urban areas. The overall HAV seroprevalence was 34.5%, with the highest 
rates found in individuals aged 20–29. No significant associations were found concerning gender (p = 0.772), 
age (p = 0.095), or water source (p = 0.295). However, handwashing habits were significantly related to HAV 
status (p = 0.026). Conclusions: The lower HAV prevalence in Zakho compared to national statistics indicates 
improvements in sanitation and hygiene. Nevertheless, proper hand hygiene remains critical, underscoring 
the importance of targeted public health education.
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Introduction

Liver disease is most often caused by viral hepati-
tis, which is a global health concern (1). Viral hepatitis 
refers to the inflammation of the liver caused by viruses, 
which include 5 main types, Hepatitis A, B, C, D, and 
E (2). Infection with hepatitis viruses impacts low- and 
middle-income countries such as Iraq, a resource limited 
nation with many individuals remain unvaccinated due 

to absence of robust vaccination programs. Hepatitis A 
Virus (HAV) is a common disease, infecting 1.4 million 
people, annually (3). It is transmitted through feco-oral 
route by ingestion of contaminated water or food, par-
ticularly in low- and middle- income countries with in-
adequate sanitation and poor personal hygiene (2,4). The 
incubation period is typically 14-28 days, with symptoms 
including fever, loss of appetite, diarrhea, nausea, abdom-
inal discomfort, dark urine, and jaundice (2). The disease 
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ranges from mild to moderate among adults, children are 
usually asymptomatic. Although it does not cause chronic 
liver disease, it can cause acute liver failure and signifi-
cant morbidity particularly among older age (5). The 
treatment is mainly supportive however, the hepatitis A  
vaccine plays a key role in reducing the prevalence, with 
many countries reporting declines due to widespread im-
munization efforts (3). HBV and HCV have been stud-
ied thoroughly in Iraq (6-10), while other hepatitis types 
such as Hepatitis A remain less studied (11). Meanwhile 
Iraq is considered hyperendemic for hepatitis A, with a 
seroprevalence of 96.4% and a rising infection rate, as re-
ports show that HAV cases increased threefold between 
2009 and 2014 (11,12). HAV vaccine is not part of the 
expanded national vaccination program in Iraq and there 
are no protocols for the use of hepatitis A immunoglobu-
lin therapy. Recognizing the significance of hepatitis A 
and being less explored in the region, this research aimed 
to provide deeper insight into seroprevalence of HAV in-
fection and its risk factors in Zakho city, Kurdistan Re-
gion, Iraq.

Patients and Methods

Study design

A population-based study was conducted in 
Zakho City from February 1 to March 1, 2025. Zakho 
City is located in the Kurdistan Region in northern 
Iraq, near Turkish border, and has a population size 
of 400 000 inhabitants. The participants were selected 
using a multi-step sampling technique. Initially, we 
employed AI to randomly identify six districts within 
Zakho City. Subsequently, families were randomly 
chosen through a random number generator. To estab-
lish the sample size, we applied a population propor-
tion of p = 0. 5, as the actual value was unknown. This 
approach aimed to optimize the sample size. The pre-
liminary sample size was calculated at 384 participants 
using a formula intended for an infinite population.

Data collection

The data for this study was collected using a self-
administered questionnaire that was delivered to the 

house of participants by volunteer students. Data were 
obtained only from individuals older than 18 years of 
age. This questionnaire encompassed questions about 
demographic characteristics, including age, sex, loca-
tion, marital status, and employment situation. Later 
sections evaluated personal and family histories re-
lated to HAV infection, water supply sources, and hy-
giene practices, with a focus on handwashing habits. 
Respondents were also asked about gastrointestinal 
symptoms, such as stomach pain, nausea, vomiting, 
and related concerns. The survey featured both cat-
egorical and continuous data, including the number of 
people living in the home.

Blood samples

Blood samples were taken from 391 participants 
who agreed to participate in the study. Each individual 
had their blood drawn by laboratory personnel in the 
participants home with a needle and a 5-cc syringe to 
obtain 5 mL. The samples were spun in a centrifuge at 
1500 rpm for 3 minutes to separate the serum from the 
blood and were kept at –20°C until additional analysis.

Assessment of HAV IgG

Hepatitis A IgG antibodies were measured using 
the electrochemiluminescence immunoassay (ECLIA) 
method on the Cobas e411, a fully automated im-
munoassay analyzer (HITACHI, Roche Diagnostics, 
Tokyo, Japan), in accordance with the manufacturer’s 
instructions. Participants with a cutoff index (COI) 
greater than 1.0 were classified as non-reactive (nega-
tive for HAV-specific antibodies), whereas those with 
a COI of 1.0 or less were classified as reactive (positive 
for HAV-specific antibodies). Participants with posi-
tive results were informed.

Statistics

Data were organized, coded, and cleansed using 
Microsoft Excel Professional Plus 2024 before being 
transferred to IBM SPSS Statistics (Version 25) for a 
range of analyses. Descriptive statistics were utilized to 
compute values, percentages, means ± standard devia-
tion (SD). A t test was performed to investigate the 
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correlation with age and family number. Chi-square 
and Fisher’s exact tests were performed where appro-
priate, with a p-value of <0.05 considered statistically 
significant.

Ethics

The Scientific and Ethics Committee of the Col-
lege of Medicine at the University of Zakho approved 
the study protocol ( JAN2025/UOZEA46). Before 
including participants in the study, informed consent 
was obtained from each individual.

Results

Demographic characteristics of study participants

A total of 391 participants were included in the 
study with an average age of 33.53 (± 13.341). Ap-
proximately, two-thirds of the participants were male 
(254; 65%), and one-third were female (137; 35%). 
Participants were predominantly based inside the city 
(367; 93.9%), and 24 (6.1%) were based outside of 
the city. In this study, 232 (59.3%) participants were 
married. Participants families mostly consisted of 4 – 
6 members (182; 46.5%) followed by 7 – 9 members 
(116; 29.7%). Regarding hand washing, most of the 
participants only occasionally washed their hands (96; 
24.6%), followed by before eating (79; 20.2%), after 
toilet, before and after handling food (90; 23%), and 
after handling food (43; 11%). As for water source, 
most of the participants water source was tap water 
(192; 49.1%) and filtered water (108; 27.6%). Majority 
of the participants had no previous history of HAV 
infection (375; 95.9%), no family history of HAV in-
fection (360; 92.1%) and no history of jaundice (336; 
85.9%) (Table 1).

Seroprevalence and risk factors of hepatitis A

The seroprevalence of hepatitis A was 34.5%. 
The highest prevalence was observed among individu-
als aged 20–29, with subsequent lower rates noted in 
older age groups (Figure 1). Hepatitis A seropositiv-
ity was slightly higher among males (35%) and single 

Table 1. Participants characteristics

Characteristics Number (%)

Age (Mean/S. D) 33.53 (± 13.341)

Gender

Male 254 (65%)

Female 137 (35%)

Residency

Urban 367 (93.9%)

Rural 24 (6.1%)

Marital status 

No 159 (40.7%)

Yes 232 (59.3%)

Previously diagnosed with HAV

No 375 (95.9%)

Yes 16 (4.1%)

Family history of HAV

No 360 (92.1%)

Yes 31 (7.9%)

Number of family members

1 – 3 39 (10%)

4 - 6 182 (46.5%)

7 – 9 116 (29.7%)

10 and more 54 (13.8%)

Water source

Bottle 70 (17.9%)

Filter 108 (27.6%)

Tap 192 (49.1%)

Well 14 (3.6%)

Other & Multiple Sources 7 (1.8%)

Hand washing

After eating food 43 (11%)

After using toilet 40 (10.2%)

Before eating, after using the toilet 36 (9.2%)

Before and after eating, after toilet 90 (23%)

Before eating 79 (20.2%)

Never 1 (0.3%)

Occasionally 96 (24.6%)

Ever had jaundice

No 336 (85.9%)

Yes 54 (13.8%)

Hepatitis A IgG

Positive 135 (34.5%)

Negative 256 (65.5%)
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Figure 1. Seroprevalence of hepatitis A among age categories.

participants (36.5%) compared to females (33.6%) and 
married (33.2%) participants. Regarding water source, 
hepatitis A was highest among those who drank from 
wells (42.9%) and multiple resources (42.9%). Mean-
while those who washed their hands before handling 
food (48.1%) was the highest compared to their coun-
terparts. Many factors were analyzed for potential 
association with HAV infection with most factors 
showing no association such as age (T-test p value = 
0.095), gender (chi-square p value = 0.772), residency 
(chi-square p value = 0.752), marital status (chi-square 
p value = 0.502), history of HAV infection (chi-square 
p value = 0.145), water source (chi-square p value = 
0.295), and family member (T-test p value = 0.444). 
However, only hand washing showed a significant  
association with HAV infection (chi-square P value = 
0.026) indicating that poor or inconsistent handwash-
ing is significantly associated with increased HAV  
infection (Table 2).

Discussion

This cross-sectional study is the first to determine 
the seroprevalence of HAV in Zakho City, Iraq. The 
overall HAV seroprevalence in our study population 

was 34.5% compared to recent findings from a study 
conducted in 2022 in Duhok, a city northern Iraq 
(68.3%), in Kerbala, a city southern Iraq, (61.7%) and 
findings from a study conducted in 2011 in Iraq which 
reported 96.4% seroprevalence of HAV (12-14). The 
difference in the results among these studies might 
be related to the different dates / years at which the 
study was performed. As only inadequate measures for 
vaccination have been put in place in Iraq, the lower 
prevalence observed in Zakho compared to earlier 
reports of Iraq in 2011 is attributed to the improve-
ments in sanitation, access to clean water, and public 
health initiatives implemented in recent years. WASH 
(Water, Sanitation and Hygiene) initiatives are devel-
oped by the United Nations and other international 
organizations aimed at improving infrastructure, hy-
giene awareness, and healthcare support in the region 
to improve health outcomes. (15) However, a possible 
explanation for the lower prevalence as compared to 
Duhok could be because that Duhok is a major city 
being more crowded than Zakho. Additionally, being 
the major city, Duhok hosts more refugee from Syria 
and Mosul which was a war-torn city in Iraq. A study 
from Lebanon showed that the cities closer to war af-
fected areas showed a surge in HAV trend due to poot 
sanitation in refugee camps. (16) Our results were also 
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Table 2. Risk factors associated with hepatitis A

Variable
Negative 

HAV
Positive 

HAV
P 

Value

Gender

Male 165 (65%) 89 (35%)
0.772

Female 91 (66.4%) 46 (33.6%)

Residency

Rural 15 (62.5%) 9 (37.5%)
0.752

Urban 241 (65.7%) 126 (34.3%)

Marital Status

Single 101 (63.5%) 58 (36.5%)
0.502

Married 155 (66.8%) 77 (33.2%)

Family history HAV

No 232 (64.4%) 128 (35.6%)
0.145

Yes 24 (77.4%) 7 (22.6%)

Hand washing

After eating food 24 (55.8%) 19 (44.2%)

0.026

After using toilet 24 (60%) 16 (40%)

Before eating, after 
using toilet

29 (80.6%) 7 (19.4%)

Before and after 
eating, after toilet

65 (72.2%) 25 (27.8%)

Before eating 41 (51.9%) 38 (48.1%)

Occasionally 72 (70.5%) 30 (29.4%)

Never 1 0

Water source

Bottle 43 (61.4%) 27 (38.6%)

0.295

Filter 65 (60.2%) 43 (39.8%)

Tap 136 (70.8%) 56 (29.2%)

Well 8 (57.1%) 6 (42.9%)

Multiple 4 (57.1%) 3 (42.9%)

lower than those reported in neighbouring countries 
such as Iran (90.8%), and Turkey (87.3%) (17,18). 
Notably, our findings were comparable to a study 
conducted in Jordan (38.3%) (19). There is a public 
program dealing with infectious diseases where main 
duties are education and vaccination, however, HAV 
is not a major concern. A recent study investigated 
the clinical profile of HAV in the country and found 
that the most frequent symptoms in descending order 
to be: jaundice, abdominal pain, vomiting, fever, and 
anorexia (20). The highest prevalence was observed 

among individuals aged 20–29, with subsequent lower 
rates noted in older age groups. In contrast to previ-
ous studies, where they mostly noted a high prevalence 
of HAV among the elderly (12,13,17). One possible 
explanation for our findings is the increased exposure 
due to travel, or shared living conditions in dorms. 
After reaching 30 years of age, seroprevalence steadily 
declines, reaching its lowest point among individuals 
aged 70 and above. This unexpected drop among older 
adults may be due to smaller sample sizes or waning 
antibodies. It is been proven that the concentration 
of IgM and IgG antibodies reduce with aging as the 
result of immunosenescence but the exact effects has 
not been measured on Anti-HAV antibodies in el-
derly individuals (21). Notably, the 18–19 age group 
has relatively low seroprevalence, likely resulting from 
reduced natural exposure in recent years and insuffi-
cient vaccination coverage into the routine immunisa-
tion program. These findings indicate a transition from 
high to moderate HAV endemicity, as improved sani-
tation reduces early-life exposure. However, the ac-
cumulation of susceptible individuals among younger 
and middle-aged populations increases the likelihood 
of outbreaks, emphasizing the need for targeted vac-
cination strategies and the possible integration of 
HAV vaccines into routine immunization program. 
No significant association was found between gender 
and HAV infection in our study. This aligns with pre-
vious research reporting similar findings. This suggests 
that gender may not be a key factor of susceptibility 
(13,14,18,19). However, some studies have observed 
higher rates in males (12,17), and others in females 
(22). Our study observed no significant association 
with marital status to HAV. However, a study con-
ducted in Iran observed that married participants were 
significantly more at risk for HAV (18,23). Interest-
ingly, participants with a family history of HAV had 
a lower seroprevalence than those without a family 
history although the difference was not statistically 
significant. This may indicate greater awareness due 
to prior exposure and suggests a potential association 
that could be clarified in larger studies. Although un-
sanitized water is a known risk factor for hepatitis A, 
our study did not find a significant association. This 
may suggest that the participants in our study were in-
fected through other routes such as through traveling, 



Acta Biomed 2025; Vol. 96, N. 6: 17336 6

Ethic Approval: The Scientific and Ethics Committee of the Col-
lege of Medicine at the University of Zakho approved the study 
protocol ( JAN2025/UOZEA46). Before including participants 
in the study, written informed consent was obtained from each 
individual.

Conflict of Interest: Each author declares that he or she has no 
commercial associations (e.g. consultancies, stock ownership, equity 
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article.

Authors Contribution: NRH, IAN: Concept framework; AIM, 
MRA, DHM, NMRI, ZSMS: Methodology; HJA, SAI, DA: 
Analysis and interpretation of results; DA, MDA, PSA, AMS, SIY: 
Initial draft preparation; SSM, AHS, YSY, RSA, NMM: Manu-
script review and revision. All authors have reviewed and approved 
the final version of the manuscript.

Declaration on the Use of AI: We used ChatGPT to randomly 
identify six districts out of all districts within Zakho City in the 
methods section.

References

1.	Mohajan HK. Liver diseases: Epidemiology, prevention, and 
management strategy. J Innov Med Res. 2025;4(2):19–25.

2.	Kurra P, Sravani D, S D. Hepatitis-A: Review on cur-
rent and future scenario. J In Silico In Vitro Pharmacol. 
2018;3(1):e15. doi:10.21767/2469-6692.100015.

3.	World Health Organization. The global prevalence of hepa-
titis A virus infection and susceptibility: a systematic review. 
Geneva: World Health Organization; 2010.

4.	World Health Organization. Hepatitis A [Internet]. Geneva: 
World Health Organization; 2025 [cited 2025 Nov 6]. Avail-
able from: https://www.who.int/news-room/fact-sheets 
/detail/hepatitis-a.

5.	Itani T, Jacobsen KH, Nguyen T, Wiktor SZ. A new method 
for imputing country-level estimates of hepatitis A virus en-
demicity levels in the Eastern Mediterranean region. Vaccine. 
2014;32(46):6067–74. doi:10.1016/j.vaccine.2014.09.006.

6.	Hussein NR, Abozait HJ, Naqid IA, et al. Risk factors of 
hepatitis B virus infection in the Kurdistan region of Iraq: 
A cross-sectional study. Mediterr J Hematol Infect Dis. 
2025;17(1):e2025018.

7.	Hussein NR. Prevalence of HBV, HCV and HIV and anti-
HBs antibodies positivity in healthcare workers in depart-
ments of surgery in Duhok City, Kurdistan Region, Iraq. Int 
J Pure Appl Sci Technol. 2015;26(2):70–6.

8.	Hussein NR. Risk factors of hepatitis B virus infection 
among blood donors in Duhok City, Kurdistan Region, 
Iraq. Caspian J Intern Med. 2018;9(1):22–6.

unhygienic practices or food sanitation as our study 
noted that handwashing was a significant protective 
factor and those who washed their hands before food 
and after using the toilet were least infected with HAV. 
Proper hand washing is a well-known factor associated 
with hepatitis A. A meta-analysis observed that as the 
virus is able to survive 2 months on dry surfaces to 
several hours on individuals’ hands, infection can oc-
cur through direct contact with other individuals or 
by contacting contaminated objects highlighting the 
importance of proper hand washing (24). Educational 
campaigns should be implemented in high schools 
and universities, targeting individuals aged 20–29, as 
this group showed the highest prevalence in our study. 
The campaign should emphasize proper handwashing 
techniques and hygienic practices, given their critical 
role in preventing infection. This study has limitations. 
First, its cross-sectional design prevents assessment of 
causality between risk factors and HAV seropositivity. 
Second, the sample was limited to individuals resid-
ing in Zakho City, which may not fully represent the 
broader population of the Kurdistan Region or Iraq. 
Third, the study did not include participants under 18 
years of age, potentially omitting a key demographic in 
evaluating current transmission dynamics and vaccine 
coverage.

Conclusions

This study is the first to report the seroprevalence 
of hepatitis A virus in Zakho City and demonstrates 
a marked shift toward moderate endemicity, with an 
overall seroprevalence of 34.5%. The highest preva-
lence was found in the age group of 20–29, whereas 
the rates among both the elderly and youngest adults 
were surprisingly low. This suggests changing exposure 
patterns likely due to improved sanitation, enhanced 
hygiene practices, and reduced transmission during 
childhood. Although no significant correlation was 
identified between HAV infection and either gender 
or marital status, maintaining proper hand hygiene 
was acknowledged as a protective factor. The results 
of this study emphasize the changing epidemiology of 
HAV in the region and point to an increasing vulner-
ability among young adults.



Acta Biomed 2025; Vol. 96, N. 6: 17336 7

in Children’s Welfare Teaching Hospital and the need for 
hepatitis A vaccine programme setting. J Fac Med Baghdad. 
2025;67(1):10–8. doi:10.32007/jfacmedbaghdad2410.

21.	Buckley CE 3rd, Dorsey FC. The effect of aging on hu-
man serum immunoglobulin concentrations. J Immunol. 
1970;105(4):964–72. doi:10.4049/jimmunol.105.4.964.

22.	Karasahin EF, Karasahin O. Hepatitis A seropreva-
lence and demographic risk factors in the susceptible 
population: A cross-sectional study. Eur Rev Med Phar-
macol Sci. 2023;27(11):4936–41. doi:10.26355/eurrev 
_202306_32610.

23.	Merat S, Rezvan H, Nouraei M, et al. Seroprevalence 
and risk factors of hepatitis A virus infection in Iran: A 
population-based study. 2010 Mar;13(2):99–104. PMID: 
20187662.

24.	Cahyono YH, Azizah R, Martini S, Sulistyorini L. Risk factor 
analysis of the incidence of hepatitis A in Indonesia: A meta-
analysis. Poltekita J Ilmu Kesehat. 2023;17(3):1074–82.  
doi:10.33860/jik.v17i3.2614.

Correspondence:
Received: 8 July 2025
Accepted: 6 August 2025
Halder J Aboaziat, Assistant Lecturer
Department of Biomedical Sciences, College of Medicine, 
University of Zakho
Zakho International Road, Duhok (42001), Kurdistan  
Region-Iraq, P.O. Box12
E-mail: halder01jamal@gmail.com
ORCID: 0009-0003-8035-2443

Nawfal R Hussein, Professor
Department of Biomedical Sciences, College of Medicine, 
University of Zakho
Zakho International Road, Duhok (42001), Kurdistan  
Region-Iraq, P.O. Box12
E-mail: Nawfal.hussein@yahoo.com
ORCID: 0000-0002-7813-9198

9.	Hussein NR, Saleem ZSM. Successful treatment of hepatitis C  
virus genotype 4 in renal transplant recipients with direct-
acting antiviral agents. Am J Transplant. 2016;16(7):2237–8.

10.	Khalil AS, Hussein NR, Shamdeen MY. Impact of mater-
nal HBsAg carrier status on pregnancy outcomes in Duhok 
City, Iraq. Asian Pac J Trop Biomed. 2017;7(11):1010–3.

11.	Merzah MA, Mohammed AAAG, Hassan Al-Aaragi AN,  
Salim M. Epidemiology of viral hepatitis from 2007 to 
2016 in Karbala Governorate, Iraq. J Res Health Sci. 
2019;19(2):e00445.

12.	Abdullah I, Goreal A. Seroprevalence of anti-hepatitis A  
virus antibody in Iraq. East Mediterr Health J. 2022; 
28(11):829–34. doi:10.26719/emhj.22.087.

13.	Turky AM, Akram W, Al-Naaimi AS, Omer AR, Al-Rawi JR.  
Analysis of acute viral hepatitis (A and E) in Iraq. Glob 
Health Sci. 2011;3(1):70–6. doi:10.5539/gjhs.v3n1p70.

14.	Darwish LAA, Nasrallah HAA, Al Mousaw A. Hepatitis A  
in Kerbala: Eight-year epidemiological study, Karbala J. 
Med. 2018; 11(1):3873–83.

15.	United Nations. Our work on the Sustainable Development 
Goals in Iraq [Internet]. 2024 [cited 2025 Nov 6]. Available 
from: https://iraq.un.org/en/sdgs/.

16.	Bizri AR, Fares J, Musharrafieh U. Infectious diseases in the 
era of refugees: Hepatitis A outbreak in Lebanon. Avicenna 
J Med. 2018;8(4):147–52. doi:10.4103/ajm.AJM_130_18.

17.	Yilmaz A. Hepatitis A seroprevalence in Erzurum, Turkey. 
Ann Agric Environ Med. 2020;27(3):481–4. doi:10.26444 
/aaem/125394.

18.	Karimi A, Imani-Rastabi R, Moezzi M, Moradi M-T. 
Hepatitis A seroprevalence and associated risk factors: A 
community-based cross-sectional study in Shahrekord, 
Iran. Arch Clin Infect Dis. 2016;11(1):e32288. doi:10.5812 
/archcid.32288.

19.	Kareem N, Al-Salahat K, Bakri FG, Rayyan Y, Mahafzah A,  
Sallam M. Tracking the epidemiologic shifts in hepati-
tis A sero-prevalence using age stratification: A cross-
sectional study at Jordan University Hospital. Pathogens. 
2021;10(9):1081. doi:10.3390/pathogens10091081.

20.	Theajeal RF, Al Hadeethi BM, Jasim AZS, Abdullah BK. 
Hepatitis A profile: Epidemiological, clinical and outcomes 


