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Age-specific seroprevalence of hepatitis A in Sari, 
northern Islamic Republic of Iran
S. Alian,1 A. Ajami,2 R. Ghasemian 1 and D. Yadegarinia 3

ABSTRACT The declining incidence of hepatitis A virus (HAV) infection in the Islamic Republic of Iran may 
be reducing the population’s natural immunity. This was the first systemized, population-based survey of the 
seroprevalence of HAV antibodies in urban and rural inhabitants of Sari, Mazandaran province. Serum from 
1034 individuals aged 1–25 years in 2007 were tested for anti-HAV IgG antibody using a commercial enzyme 
immunoassay kit. The overall seroprevalence was 38.9%. The lowest prevalence (5.2%) was among the younger 
age group (1–5 years) from urban areas and the highest prevalence (82.0%) in the older age group (15–25 years) 
from rural areas. Seropositivity was significantly higher at higher age, among females and in rural areas. Sari is no 
longer classified as an area of high endemicity, and immunization against HAV may be needed in our population 
in the future.
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الانتشار السيرولوجي للالتهاب الكبدي »أ« بحسب العمر، في ساري في شمالي جمهورية إيران الإسلامية
شهريار عاليان، أبو القاسم أعجمي، رويا قاسميان، داوود يادگاري نيا

الخلاصة: إن تراجع وقوعات العدوى بفيروس التهاب الكبدي »أ« في جمهورية إيران الإسلامية قد يقلل المناعة الطبيعية لدى السكان. وهذا هو 
المسح المنهجي الأول المرتكِز على السكان لدراسة الانتشار السيرولوجي لأضداد فيروس الالتهاب الكبدي »أ« بين سكان المناطق الحضرية والريفية 
في ساري في مقاطعة مازاندران. وقد فُحصت الأمصال المأخوذة من 1034 شخصاً تتراوح أعمارهم بين سنة واحدة وخمس وعشرين سنة في عام 2007 
ي الغلوبولين المناعي G المضاد لفيروس الكبد A باستخدام العتيدة المتوافرة تجارياً للمقايسة المناعية للإنزيم. وبلغ إجمالي الانتشار السيرولوجي  لتحرِّ
38.9%. ووقعت أقل درجة من الانتشار )5.2%( بين الأطفال في أفْتَى الفئات العمرية )1-5 سنوات( في المناطق الحضرية، وأعلى درجة من الانتشار 

يُعْتَدُّ بها في العمر الأكبر، وبين  )82.0%( في الفئات التي هي أكبر عمراً )15-25 سنة( في المناطق الريفية. وكان الانتشار السيرولوجي أكبر بدرجة 
ة حاجة إلى تمنيع السكان ضد الالتهاب  مَّ َـ ث ن فيها المرض، بل قد تكون  تَعُد ساري تصنَّف على أنها منطقة يتوطَّ الريفية. ولم  المناطق  الفتيات، وفي 

الكبدي »أ« في المستقبل.

Séroprévalence de l’hépatite A en fonction de l’âge à Sari (nord de la République islamique d’Iran)

RÉSUMÉ La baisse de l’incidence de l’infection par le virus de l’hépatite A en République islamique d’Iran 
pourrait être en train d’affaiblir l’immunité naturelle de la population. Il s’agit de la première enquête systématique 
en population sur la séroprévalence des anticorps du virus de l’hépatite A chez les habitants des zones urbaines 
et rurales de Sari, dans la province de Mazandaran. Un échantillon de sérum prélevé chez 1034 personnes âgées 
d’un an à 25 ans en 2007 a été analysé à la recherche d’anticorps IgG du virus de l’hépatite A à l’aide d’une trousse 
commerciale pour épreuve immuno-enzymatique. La séroprévalence globale était de 38,9 %. La prévalence 
la plus faible (5,2 %) a été observée dans la tranche d’âge la plus jeune (1 à 5 ans) dans les zones urbaines et 
la prévalence la plus élevée (82,0 %) dans la tranche d’âge la plus âgée (15 à 25 ans) dans les zones rurales. La 
séropositivité était significativement plus élevée à un âge plus avancé, chez les femmes et dans les zones rurales. 
Sari n’est plus classée comme une zone à forte endémicité, et la vaccination contre le virus de l’hépatite A 
pourrait s’avérer nécessaire dans notre population à l’avenir.
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Introduction

Hepatitis A virus (HAV) is an epidemio-
logically important virus, responsible for 
about 1.4 million new infections world-
wide each year. Most HAV infections 
occur through fecal–oral transmission, 
either by direct contact with an infected 
person or by ingestion of contaminated 
food or water [1]. Low socioeconomic 
status, high density housing and inad-
equate water treatment contribute to a 
pattern of high endemicity in develop-
ing countries in which more than 90% 
of the population has acquired natural 
immunity before the age of 10 years 
often from an asymptomatic infection.

The epidemiological pattern of HAV 
infection is currently changing in many 
developing countries, where improved 
sanitary conditions, urbanization and 
hygiene practices have reduced the in-
cidence of infection [2]. This decrease 
in the infection rate has a paradoxical 
effect. As socioeconomic conditions 
improve, individuals become infected at 
a later age when the disease is more se-
vere. HAV infection in children is often 
asymptomatic, whereas most infected 
adults present with jaundice and other 
potentially severe symptoms. Thus, 
HAV morbidity may increase as the 
incidence of infection decreases [3].

Because infection with HAV gen-
erally confers lifelong immunity to all 
strains of HAV, age-specific seropreva-
lence rates are indicators of the level 
of susceptibility to severe disease in a 
population. The epidemiology of HAV 
in any sub-group of the Iranian popula-
tion is not properly known due to the 
lack of seroprevalence studies. HAV is 
an endemic infection in our country, so 
there has been no need for prevention 
until recent years. However, reports of 
a growing number of cases of fulminant 
hepatitis A in our region during recent 
years are prompting a debate over 
whether or not the Islamic Republic of 
Iran is experiencing an epidemiology 
shift in HAV infection.

This study in 2007 examined the 
seroprevalence of hepatitis A in Sari 
city and surroundings. The aims of this 
study were to determine the age-specific 
seroprevalence of HAV in a young 
population (between 1 and 25 years) 
in urban and rural areas. It was hoped 
that the results would provide useful 
epidemiological information on which 
to plan HAV prevention efforts.

Methods

Study design and population
This was a descriptive study of HAV 
seroprevalence in individuals aged be-
tween 1 and 25 years from Sari during 
May and September 2007.

Sari is the capital of Mazandaran 
province located on the south side of the 
Caspian sea in the north of the Islamic 
Republic of Iran. Sari city consists of 
administrative, commercial, industrial 
and residential areas, with large areas 
of agricultural land that are mostly rice 
fields.

Multistage random sampling was 
used. According to previous data [4] 
with 80% estimated seroprevalence at 
95% confidence level, the calculated 
sample size was 1034 people. Accord-
ing to the population distribution we 
took 60% of samples from the town and 
40% from the rural areas of Sari. After 
division of Sari city into 4 geographi-
cal regions, we selected 2 health care 
centres in each region. In the next step 
we choose our samples randomly from 
family files in each health centres (78 
cases in each part). For sample recruit-
ment we invited the selected people 
to health centres and for children we 
used schools and kindergarten in every 
region. In the rural areas we choose 6 vil-
lages randomly in the north, south and 
east of Sari. In every selected village we 
choose our samples randomly (based 
on random number tables) from rural 
health centres.

Informed, written consent was 
obtained from the participants or the 

parents of children. The study was 
approved by the ethics committee of 
Mazandaran University of Medical Sci-
ences.

Data collection
A total of 1034 blood samples (620 
and 414 from urban and rural areas re-
spectively), were collected during May 
to September 2007 from people aged 
between 1 and 25 years. Serum sam-
ples were tested for IgG antibodies to 
HAV using a qualitative enzyme immu-
noassay kit (anti-HAV IgG EIA, Dia.Pro 
Diagnostic Bioprobes srl). Results were 
read on a multimode plate reader and 
were compared with the optical densi-
ties of positive and negative controls.

Epidemiological data were collect-
ed from questionnaires and included 
general information about the target 
population (age, sex, type of residence 
and water supply).

Statistical analysis
All data were statistically assessed by the 
chi-squared and Fisher exact test, using 
SPSS software, version 10. P < 0.05 was 
accepted as the level of significance.

Results

Study population
Anti-HAV antibody status was studied 
in all 1034 subjects enrolled. There were 
192 subjects aged 1–5 years, 330 aged 
5–15 years and 512 aged 15–25 years 
(Table 1). Of the 1034 serum samples 
analysed for the anti-HAV (IgG) anti-
body, 620 samples were from urban and 
414 from rural areas in Sari.

The overall prevalence of anti-HAV 
antibody was 38.9% (402/1034). Ta-
ble 1 shows the age-specific prevalence 
of anti-HAV antibodies (IgG) in the 
population studied. Only 13.8% of sub-
jects under 15 years old had immunity 
against HAV. The lowest prevalence 
(5.2%) was in the younger age group 
(1–5 years) from the urban area and 
the highest prevalence (82.0%) in the 
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older age group (15–25 years) from the 
rural area. Anti-HAV seropositivity in-
creased significantly with increasing age, 
independent of area of residence (OR = 
1.89, 95% CI: 1.07–3.30 for age group 
5–15 years and OR = 17.5, 95% CI: 
10.4–29.4 for age group 15–25 years) 
(P < 0.001) (Table 2).

The overall rate of anti-HAV serop-
ositivity was significantly higher in the 
samples from rural than urban areas 
(52.4% versus 29.8%) (P < 0.018) (Ta-
ble 2) (OR = 1.39, 95% CI: 1.06–1.83). 
The same pattern of urban/rural differ-
ences was found in each age group (data 
not shown).

Overall, there was a significant dif-
ference in the probability of being anti-
HAV seropositive between females and 
males (46.0% versus 29.6%) (OR = 2.02, 
95% CI: 1.50–2.60) (P = 0.16) (Table 
2). This difference was not significant 
in urban areas [35.9% (147/410) in fe-
males versus 28.6% (60/210) in males] 
(P = 0.072) but was significant in rural ar-
eas [73.5% (194/264) in females versus 
15.3% (23/150) in males] (P < 0.0001).

Discussion

Epidemiological data on HAV infection 
are limited in the Islamic Republic of 
Iran and this was the first systematized 
population-based survey of immunity 

to HAV infections by age (1–25 years) 
in urban and rural inhabitants in Sari/
Mazandaran. The overall prevalence of 
anti-HAV in those aged under 25 years 
in Sari was 38.9%.

Only 13.8% of the inhabitants under 
15 years old had immunity against hepa-
titis A. The seroprevalence of anti-HAV 
in individuals younger than 25 years in 
2007 was 38.9%, which is considerably 
lower than that of a corresponding study 
in 1997 in this city (90.6% in those aged 
> 5 years old) [4]. This finding implies 
that hepatitis A is no longer hyperen-
demic in Sari. This has led to a shift in 
hepatitis A patients in Sari towards older 
age groups, in which clinical illness is 
likely to be more frequent and severe 
[3,5,6].

A seroprevalence study in 2005 in 
Zabol (a city in the south-east of the Is-
lamic Republic of Iran) revealed a 100% 
seropositive rate in people aged 15–19 
years old [7]. This means that Zabol 
is a hyperendemic region of hepatitis 
A. Other studies carried out in Shiraz 
and Tehran (the 2 largest cities in the 
country), where the seroprevalence 
of HAV in 1997 was 33%–37% in the 
age group < 5 years and 68%–76% in 
age group 10–14 years, confirm our 
results [8]. Results of a recent study 
in Tehran in 2004 found a lower rate 
of HAV seroprevalence (22.5% in the 
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Table 2 Seroprevalence of antibodies and known risk factors for hepatitis A virus 
(HAV) in people aged 1–25 years old in Sari, Islamic Republic of Iran, 2007 

Variable HAV positive P-value

No. % OR (95% CI)

Age (years)

1–5 (n = 192) 18 8.9 1

0.0015–15 (n = 330) 54 15.8 1.89 (1.07–3.30)

15–25 (n = 512) 330 64.3 17.50 (10.4–29.4)

Location

Urban (n = 620) 185 29.8 1.39 (1.06–1.83)
0.018

Rural (n = 414) 217 52.4 1

Sex

Male (n = 452) 134 29.6 2.02 (1.50–2.60)
0.001

Female (n = 582) 268 46.0 1

OR = odds ratio; CI = confidence interval.
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age group 10–15 years) [9]. Results of 
a seroprevalence study among Iranian 
soldiers in 2006 revealed that 97.6% of 
subjects had anti-HAV antibody [10]. 
The authors believed that there was 
no need for preventive methods in the 
military setting at that time.

It seems therefore that hepatitis A 
is still endemic in many parts of our 
country. The seroprevalence rate is de-
pendent on different factors such as 
individual and social health standards 
and environmental factor and vaccine 
schedules.

Many recent reports indicate a glo-
bal change in seroepidemiological pat-
terns of HAV infection [11–14]. The 
seronegativity of HAV among children 
aged 4–14 years in Jeddah, Saudi Ara-
bia in 2004 was 70.5% [11]. In Delhi 
in India, the seroprevalence in people 
younger than 35 years old was similar 
to that of the more developed Euro-
pean countries [12]. In Thailand, the 
prevalence of anti-HAV was 1.95% in 
Bangkok and 12.7% in other provinces 
in people younger than 25 years [13]. 
In Japan the prevalence of anti-HAV 
in 2003 was 12.2% and it was rarely 
detected in those aged 0–44 years [14]. 
In many Western European countries 
[15], following improvements of the 
standard of living in the industrialized 
world, age-specific HAV seroprevalence 
in the general population has decreased 
steadily and the risk of acquiring HAV 
infection is high for travellers to high 
HAV endemic areas in developing 
countries. Typically, improved sanita-
tion facilities are provided in metropoli-
tan regions first; thus, exposure to HAV 
remains more common in rural regions 
and small cities where it principally af-
fects the youngest inhabitants. This 
study in the north of our country where 
the people have a high socioeconomic 
level suggested that Sari, like most large 
cities in the Islamic Republic of Iran, 
is moving toward an intermediate epi-
demic state for HAV.

The seroprevalence of HAV in our 
study was lowest in the first decade of 
life and the highest in the age group over 
15 years old. The present study showed 
that rural regions had the highest se-
roprevalence of HAV infection, with 
an estimated rate of 47.1% compared 
with 33.8% in urban areas. These results 
suggest that, as shown in other studies, 
exposure to HAV in Sari was probably 
earlier in rural areas than in urban areas 
[16–18].

Regarding sociodemographic vari-
ables, our findings are consistent with 
several previous studies showing a clear 
inverse correlation between exposure 
to HAV and socioeconomic level [19–
21]. It is well known that HAV infec-
tion is strongly correlated with poverty 
and inadequate sanitation. Increasing 
household income, education, water 
quality and quantity, sanitation and 
hygiene lead to decreased HAV preva-
lence. Indeed, the prevalence of HAV 
infection could even be used as an index 
of the level of development in a given 
country.

HAV is a health problem in coun-
tries where the seroepidemiology is 
changing from hyperendemicity to in-
termediate endemicity [22,23]. In these 
cases there are different patterns, with 
pockets of low prevalence; studies have 
found a decline of anti-HAV prevalence 
among urban children, which leads 
to a risk of outbreaks of HAV infec-
tion among this population [21–23]. 
The infection is predicted to shift to 
adulthood with more severe clinical 
manifestations in the future. Then it is 
important to determine the pattern of 
HAV infection in each community in 
order to optimize vaccination strategies 
by identifying high-risk populations for 
vaccination.

This study showed that HAV 
infection had intermediate endemic-
ity in Sari. So we have a large group 
of susceptible people who are at risk 
for acquisition of acute infection. In 

recent years there have been several 
case reports of fulminant hepatitis in 
18–25-year-olds in our area and also 
several reports of acute HAV infection 
outbreak among families. In our sam-
ple 47.5% of 15–25-year-olds in urban 
areas had HAV susceptibility, which 
means that preventive methods such as 
anti-HAV Ig or HAV vaccination need 
to be considered.

The existence of some hyperendem-
ic areas in our country such as in Zabol 
[7] suggests that there is a great need to 
establish a preventive strategy against 
hepatitis A in our area, especially for 
travellers to endemic areas. Similar sero-
prevalence studies need be conducted 
to detect shifts in HAV endemicity in 
Islamic Republic of Iran in order to plan 
vaccination strategies.

Conclusion

In conclusion, the decreasing HAV 
seroconversion observed in our study 
suggests Sari is no longer classified 
among areas of high endemicity. Inhab-
itants appear to have acquired a lifelong 
immunity as a result of natural infection 
during childhood. These findings sup-
port the implementation of vaccination 
in high-risk groups. The surveillance 
of the epidemiological trend of HAV 
infection will contribute to the defini-
tion of endemicity in Islamic Republic 
of Iran for implementing preventive 
measures and for controlling the dis-
ease.
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