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Abstract

Background: Recently, epidemiological studies on hepatitis A virus (HAV) infection showed the seroprevalence has been changing
due to changes in lifestyle. To the best of our knowledge, there have been no published data on the seropositivity of HAV in Zahedan,
southeastern Iran.
Objectives: This study aimed to investigate the seroprevalence of HAV immunoglobulin G (IgG) antibody in Zahedan, southeastern
Iran, to provide the required information for better planning in preventive strategies.
Methods: In this cross-sectional study, using the available sampling method, a total of 250 serum samples (18 years and above) in
both the urban and rural areas of Zahedan were evaluated for anti-HAV IgG by enzyme-linked immunosorbent assay.
Results: Based on the results, it was observed that 228 out of 250 (91.2%) serum samples were positive for HAV IgG antibody. Male
gender, family size, parents’ education, mother’s occupation, and history of jaundice before the age of 12 years were associated with
positive HAV antibody (P < 0.001). The seroprevalence HAV rates were not statistically different between the residents of urban and
rural regions.
Conclusions: The seropositivity of HAV is high in both the urban and rural areas of Zahedan, Iran. Therefore, the HAV vaccination of
the general population is not necessary. It is recommended to monitor HAV seroprevalence in the general population to determine
high-risk groups, including anti-HAV seronegative individuals, for HAV vaccination in the residents of the southeast border.
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1. Background

Among the picornaviruses family, hepatitis A virus
(HAV) is a hepatotropic virus and is responsible for acute
liver injury, especially in endemic areas (1). The World
Health Organization (WHO) estimates that hepatitis A
causes acute liver injury approximately 1.5 million per year
worldwide (2), with an age-standardized mortality rate of
about 0.26 per 100,000 individuals in 2017 (3). The epi-
demiology of this disease has changed over the last two
decades in several developing countries (4, 5).

The HAV is transmitted almost exclusively through the
fecal-oral route, contaminated food or water, and direct
contact with an infectious individual are major routes of
HAV worldwide (6). The prevalence of HAV is high in low
socioeconomic regions, and poor hygiene and overcrowd-
ing are two main factors in these areas that resulted in the
high prevalence of infection (7). Usually, HAV infection oc-
curs in childhood, and lifelong immunity follows. With

the improvement of sanitation and hygiene, the age of in-
fection has shifted from childhood to adolescence or even
adulthood. The HAV infection, similar to many other viral
infections, when acquired in childhood, has a very benign
course than when acquired in adulthood (8). Therefore,
fulminant hepatic failure (deadly outcome) is extremely
rare in children; however, a much more grave course is ob-
served when the infection occurs at a later age (7).

Some studies showed that the prevalence of anti-HAV
antibodies (accounting for remote infection and protec-
tion) in the general population ranges from 15 to 100% in
various parts of the world (9-11). Therefore, vaccination
against HAV is not recommended in regions where pro-
tection is high (infection limited to children) and inverse
in communities where a significant percentage of adults
have no immunity; the increased morbidity and mortality
that occur with HAV infection justify vaccination (5). Im-
munization has been developed, and HAV infection could
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be prevented by vaccination, but has not yet been used
widely (12).

To the best of our knowledge, there are valuable data
on anti-HAV prevalence among the Iranian population; for
example, in a study performed by Merat et al., the sero-
prevalence of HAV in Hormozgan, Golestan, and Tehran
provinces, Iran, were 96, 99, and 85%, respectively (13). In
another Iranian study, Taghavi et al. reported that the anti-
HAV seroprevalence among the adult population in Fars
province was 88.2% (14). The results of previous seropreva-
lence investigations in different regions in Iran suggested
a hyperendemic pattern. Accordingly, routine vaccination
against HAV is not currently recommended in Iran (15).
During the last few decades, with improvement in sanita-
tion and public health in Iran, the percentage of suscep-
tible adults to HAV was probably increased (16). Such an
increased susceptibility might justify the routine vaccina-
tion of children (17).

Up to now, international reports have categorized Iran
as an intermediate endemic region for HAV. To date, recent
studies and reports have shown that the seroprevalence of
HAV in different provinces of Iran is decreasing, and now
Iran can be categorized as a low endemic region for HAV
infection (18, 19). The WHO also stated that each country
should collect the data on the seropositivity of HAV in the
general population to help policymakers in choosing ap-
propriate preventive strategies (20).

In Zahedan, Iran, located near the Pakistan and
Afghanistan borders, no data on the seroprevalence of
HAV have been collected yet. Given the endemicity and
high seroprevalence of HAV in Pakistan (9), numerous
movements of individuals, especially the border residents
across Iran-Pakistan borders, and an unusually large
number of refugees from Afghanistan, and consequent
health problems (21), this is important to investigate HAV
seroprevalence in the southeast area of Iran to provide the
required information for better planning in preventive
strategies appropriately and can help decide on vacci-
nation implementation policies timely, before raising
morbidity and mortality of Iranian individuals.

2. Objectives

This study was performed to evaluate the seropreva-
lence of HAV in Zahedan, southeastern Iran.

3. Methods

In the present descriptive cross-sectional study, the
data (n = 250) were collected from the general population
of 18 years and above seeking laboratory services to un-
dergo the necessary tests before marriage. The Research

Ethics Committee of Zahedan University of Medical Sci-
ences approved the study. Eligible participants are selected
by the availability sampling method. Written informed
consent was received from the participants, which con-
tained the well-explained process and objectives of the
study. All the participants with a minimum age of 18 years
were included when signing the informed consent. The
individuals with a medical history of immunological dis-
orders and immunosuppressive therapy were excluded. A
paper-based anonymous questionnaire was administered.
A trained research assistant, blind to study, interviewed
and collected the data. The questions were asked regard-
ing basic demographic characteristics, such as gender, age,
household size, place of residence (i.e., urban or rural), his-
tory of jaundice before the age of 12 years, employment,
and educational level of parents.

According to previous studies in Iran, the seropreva-
lence average of viral hepatitis A was 80% (13, 22). With the
consideration of this prevalence rate and based on Zα/2 =
1.96, P = 0.8, and d = 0.05, the sample size was calculated
at 245 participants, which in the present study was consid-
ered to be 250 participants. The sample size was measured
using the following formula for sample calculation:

Sample size =
Z2

α
2
× P (1− P )

d2

The serum samples were collected, allocated numbers,
and stored at -70°C until tested for total anti-HAV im-
munoglobulin G (IgG) in the Laboratory of Zahedan Blood
Transfusion Organization. Serum anti-HAV antibody was
evaluated by enzyme-linked immunosorbent assay (Di-
aPro Diagnostic Bioprobes Srl, Milano, Italy). The results
were reported as positive or negative. The positive cases
of anti-HAV IgG antibody were considered immune to HAV
through natural infection. On the other hand, negative
cases for anti-HAV antibodies should be considered suscep-
tible to HAV infection.

The results were analyzed using SPSS software (ver-
sion 18.0; SPSS Inc., Chicago, IL, USA). Descriptive statis-
tics (e.g., mean, percentage, standard deviation, and fre-
quency) were calculated. In addition, the association be-
tween variables was measured using the t-test, chi-square
test, and Fisher’s exact test. The significance level was set at
0.05.

4. Results

A total of 250 studied subjects (including 125 males
and 125 females) within the age range of 18 - 63 years were
enrolled in the study. Of the present sample, 228 partic-
ipants (91.2%) had IgG antibody against HAV, and 22 par-
ticipants (8.8%) were antibody negative. None of the sub-
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jects had a vaccination against HAV. The results of the chi-
square test showed significant differences in the distribu-
tion of total anti-HAV frequency in terms of gender, num-
ber of family members, history of jaundice before the age
of 12 years, parents’ education, and mother’s occupation.
Table 1 shows the detailed data of the seroprevalence of
HAV IgG antibody in the participants, according to gender,
number of family members, place of residence, and history
of jaundice. Table 2 shows the detailed data of the sero-
prevalence of anti-HAV IgG antibody according to the ed-
ucational level and occupation of parents. No association
was observed between the seropositivity of HAV with fa-
thers’ occupation and place of residence.

5. Discussion

The present study investigated the seroprevalence of
HAV among the Iranian general population in Zahedan,
southeastern Iran. There was an overall seroprevalence
of 91.2% in the present sample, which is in line with the
results of some similar studies. The hyperendemic pat-
tern was reported by earlier published investigations in
different provinces of Iran. A high prevalence rate of HAV
infection was reported in some cities and provinces of
Iran, such as 80.65% in Ahwaz (23), 79.2% in Hamedan (24),
85% in Tehran, 96% in Hormozgan, 99% in Golestan (13),
94.9% in Qazvin (25), 70% in Mashhad (26), 82% in Sari (27),
88.6% in Zabol (28), 90.8% in Shahrekord (15), and 89.5%
in Yazd (29); however, HAV seroprevalence in Fars (66.2%),
Esfahan (67.5%), Kermanshah (50.6%), and Zanjan (58.09%)
provinces, Iran, demonstrated a lower rate of infection (24,
30). Ghorbani et al. reported that immunity status against
HAV among Iranian military draftees in Tehran was 97.63%
in 2007 (31). Moreover, in 2016, Izadi et al. showed that
the seroprevalence of HAV antibodies in Iranian soldiers
in Tehran was 80.3% (22). By the selection of first-month
soldiers at military service, the aforementioned studies
showed the HAV prevalence of various provinces of Iran
based on the hometown of soldiers. The epidemiology of
this disease has changed over time in several areas.

In line with the results of some previous studies that
male subjects were observed to have a significantly higher
seroprevalence than female subjects, the current study
also observed a significantly higher seropositivity rate in
male participants. Regarding gender, various studies have
shown different results, reporting no significant differ-
ence (17, 32-34) or some female cases (24, 27, 35) and some
male cases more prone to HAV (19, 24). The inconsistent
findings of the aforementioned studies might be due to
the differences in methods and selected populations.

The individuals residing along the borders of Iran
had less access to the standard drinking water; individu-

als with a weak socioeconomic status and a member of
crowded families had the most probability of seropositiv-
ity of HBV (19). In terms of family size, the results of the
present study are consistent with the results of previous
studies, which indicated that a high family dimension re-
sults in more immunity in comparison to less populated
ones (19). The evidence has shown that overcrowding leads
to the transmission of infectious respiratory, skin, and in-
testinal diseases, hepatitis A (36, 37), and psychological
problems (38). Although the total fertility rates of Iranian
couples had dropped below-replacement fertility (39), Sis-
tan and Baluchistan had the highest birth rate result in
having crowded families (40). Despite the low socioeco-
nomic status, they want more children since the children
have to work to support the family.

During the past decades, numerous countries in Asia
have been enhanced in socioeconomic status associated
with urbanization, health education, lifestyle, and access
to improved food and water hygiene (41, 42). This pat-
tern might reduce the population’s immunity; therefore,
more individuals remained susceptible to HAV infection.
However, compared to that reported for previous studies,
less seroprevalence was observed, which might have been
caused by improvements in food and water hygiene (42).
It is observed that higher levels of education and employ-
ment would result in a better socioeconomic status and an
increase in quality of life and hygiene, leading to a lower
likelihood of exposure to HAV. However, the results of the
present study showed no significant difference between
the HAV seroprevalence rates related to the place of resi-
dence (i.e., urban and rural). One possible explanation is
the small sample size of the present study. It is similar
to the current findings reported from Fars (43), Hormoz-
gan (34), and Golestan (32) provinces and a report from
Babol (33) that showed the seroprevalence rates of HAV
were not statistically different between urban and rural
residents. The present study examined the seropositivity
of HAV in educational and employment status, and in line
with results of previous studies, uneducated and unem-
ployed parents had HAV seropositive children (15).

The present study had a limitation. Due to the diffi-
culty of sample finding as a result of specific sociocultural
problems in this province, it was required to use available
sampling of the general population referring to labora-
tory services to undergo the tests before marriage. Given
the prevalence of substance abuse, most individuals did
not agree to participate in the study and did not allow
for blood sampling. Therefore, it is suggested to perform
studies with larger sample sizes on subjects to determine
high-risk groups, such as health providers and medical stu-
dents who are at enhanced risk for HAV infection due to oc-
cupational exposure in health care settings in Sistan and
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Table 1. Comparison of Frequency Distribution of Total Anti-hepatitis A Virus Based on Gender, Number of Family Members, Place of Residence, and History of Jaundice a

Variables
Anti-HAV Antibody

P-Value
Negative Positive

Gender 0.007**

Male 5 (4) 120 (96)

Female 17 (13.6) 108 (86.4)

Number of family members (mean ± SD) 5.00 ± 1.90 6.32 ± 1.74 0.001***

Place of residence 0.073

Urban 21 (10) 188 (90)

Rural 1 (2.4) 40 (97.6)

History of jaundice before the age of 12 years < 0.001***

Yes 0 103 (45.2)

No 22 (100) 125 (54.8)

Abbreviations: HAV, hepatitis A virus; SD, standard deviation.
a Values are expressed as No. (%) unless otherwise indicated.

Table 2. Comparison of Frequency Distribution of Total Anti-hepatitis A Virus Based on Educational Level and Occupation of Parents

Variables
Anti-HAV Antibody

P-Value
Negative Positive

Father’s education < 0.001***

Uneducated 0 5 (2.1)

Preliminary 0 20 (8.8)

Diploma 2 (9.1) 103 (45.2)

Bachelor’s degree 15 (68.2) 88 (38.6)

Master’s degree and higher 5 (22.7) 12 (5.3)

Mother’s education < 0.001***

Uneducated 1 (4.5) 28 (12.3)

Preliminary 0 81 (35.6)

Diploma 8 (36.4) 86 (37.7)

Bachelor’s degree 11 (50) 32 (14)

Master’s degree and higher 2 (9.1) 1 (0.4)

Father’s occupation 0.622

Unemployed 0 3 (1.3)

Worker 0 8 (3.5)

Governmental 17 (77.3) 150 (65.8)

Self-employed 5 (22.3) 67 (29.4)

Mother’s occupation 0.026*

Household 0 3 (1.33)

Worker 11 (50) 57 (25)

Governmental 10 (45.5) 166 (72.8)

Self-employed 1 (4.5) 2 (0.87)

Abbreviation: HAV, hepatitis A virus.
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Baluchistan.

5.1. Conclusions

It can also be concluded that the seropositivity of HAV
is high in both the urban and rural areas of Zahedan, Iran.
Therefore, the HAV vaccination of the general population
is not necessary. It is recommended to monitor HAV sero-
prevalence in the general population to determine high-
risk groups, including anti-HAV seronegative individuals,
for HAV vaccination in the residents of the southeast bor-
der.
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