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Backgroud: Hepatitis B virus (HBV) and Hepatitis C virus (HCV) are the main causes of liver related morbidity
and mortality.
Objective: To assess the epidemiologic features of HBV and HCV infections between 2004 and 2007 in
the Hamadan province, Iran.
Methods: In a cross-sectional study, epidemiologic and demographic characteristics of patients infected with
HBV or HCV, or both, during about four years were collected from health centers in the Hamadan province.
Results: Overall, there were 1533 infected patients (66.2% with HBV, 32.5% with HCV, and 1.3% with both).
Male patients comprised 74.4% of patients. In view of marital status, 71.3% were married, 27% single, and 1.7%
were widowed or divorced. The majority of patients (78.4%) inhabited urban areas while 21.6% inhabited rural
areas. Patients <4 years old had the lowest rate of infection (0.26%), while the highest incidence (13.11%) was
found in the 25–29-year-old age range. With respect to serologic markers, 61.4%, 33.7%, 4.4% and 0.3% of
patients were HBsAg+, HCVAb+, HBsAb+ and HBeAg+, respectively. Overall, the incidence of HBV was found
to be decreased from 2004 to 2007, while the incidence of HCV increased from 2004 to 2007.
Conclusion: The prevalence of HBV infection decreased during the period of study. This could be attributed to
the increasing public vaccination of neonates and people at high-risk, which began about 15 years ago. However,
it seems that an increasing incidence of high-risk behaviors including intravenous drug abuse with shared
syringes has led to an increased incidence of HCV infection.
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Hepatitis B virus (HBV) and hepatitis C virus
(HCV) are the main causes of liver related
morbidity and mortality. HBV- and HCV-associated
complications, mainly cirrhosis and hepatocellular
carcinoma (HCC), represent major public health
problems. Based on World Health Organization
(WHO) statistics, up to 3% of the world’s population
(170 million) are infected with HCV [1] and 3 to 4

million people are newly infected annually [2].
Hepatitis B is one of the most common infectious
diseases with about 400 million infected patients
worldwide, predominantly (75% to 80%) living in Asia
and Eastern Europe [3]. One of the highest detection
rates of cancers in the world is associated with HCC.
In the year 2000, more than 500,000 patients infected
with HCC were reported and this prevalence is rising
in many countries [4]. HCC is typically correlated
with HBV and HCV infections [5]. HBV causes an
estimated one million deaths annually. Infection with
HBV is the main risk factor for cirrhosis and HCC
[6]. Evidence is also emerging that HBsAg carriers
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have 25 to 37 times higher risk of developing HCC
compared with uninfected individuals [7]. It has been
reported that about 53% of HCC cases in the world
population involve HBV [4]. The occurrence of HBV
infection has been dramatically reduced following mass
public vaccination. Nevertheless, HCV infection still
remains a matter of concern [8] because of the lack
of an efficient vaccine. About 85% of HCV-infected
subjects develop chronic infection [9, 10]. HBV is
frequently transmitted by horizontal or via vertical
spread from an HBsAg+ mother [10]. However, the
most common HCV transmission route is parenterally
in adulthood by blood transfusion or intravenous drug
abuse [11]. Uncommonly the virus is also transmitted
through breast-feeding, transplacentally, or through
sexual intercourse [6, 7, 12].

A large number of hepatitis B carriers have been
reported in the Islamic Republic of Iran [13].
According to WHO classification in 2000 and 2001,
there are about 1.5 million people with HBV infection
in Iran. Of this population, 15% to 40% are thought to
be at the threat of spreading HCC infection and
consequent cirrhosis without intervention [13]. HCV
has also been detected in Iran, but at a lower rate.
Although the incidence of HBsAg in Iran’s population
has declined in the past two decades, there are limited
data on HCV. Moreover, the epidemiological pattern
of HBV and HCV infections in the Hamadan province
(northwest of Iran) are unknown. Therefore, the
present study aimed to organize the demographic data
regarding HBV and HCV infection and estimate a
more precise incidence of infection in the population
of Hamadan province between 2004 and 2007.

Methods
A retrospective cross-sectional study of HBV-

and HCV-positive blood donors who were referred
to the Blood Transfusion Organization and Diagnostic
Laboratories including governmental and private
hospitals in Hamadan city and seven other counties
between March 2004 and February 2008 was
conducted. Data from all positive patients were
recorded in questionnaires using EPI software. The
data were collected based on the routine surveillance
system, which has been managed by the ministry of
health in Iran and the patients recorded their own data.

Results
This study was performed using data from the

Hamadan province of Iran. Demographic data from
patients infected with HBV or HCV, or both, who
were referred to health centers from 2004 to 2007
were recorded. Overall, there were 1533 infected
patients, of whom 1015 (66.2%) were infected with
HBV, 499 (32.5%) with HCV, and 19 (1.3%) patients
were infected with both HBV and HCV. Of the 1533
infected patients, 1,141 (74.4%) were male. In view
of marital status, 1,093 patients (71.3%) were married
while 414 (27%) were single, 14 (0.9%) were widowed,
and 12 (0.8%) divorced as shown in Table 1. Up to
1,291 (78.4%) of patients inhabited urban areas, while
332 (21.6%) inhabited rural areas. The cumulative
incidence in urban areas was 122.45 per 100,000
people, while it was 45.1 per 100,000 among the rural
population. The average cumulative incidence in the
Hamadan province was 89.3 per 100,000 inhabitants
(Figure 1). This shows a higher risk of infection
with HBV and HCV in urban vs. rural inhabitants.
As shown in Table 1, 97.26% of patients were not
vaccinated. The lowest incidence of infection with
HBV/HCV (0.26%) was found in patients less than
four years old. By contrast, the highest incidence
(13.11%) was found among the 25 to 29-year-old
age group (Figure 2). Overall, the incidence of
HBV/HCV infection is less in older people. In view
of occupational status, 382 (24.91%) of patients were
employed in nongovernmental organizations (NGO)
and the rest were categorized in the following groups:
22.57% as housewives, 9% as labors, 8.34% as
farmers, 8.54% as unemployed, and 6.32% as drivers.
Other patients were school or university students
(6.1%), in the military (1.5%), teachers (1.2%),
children (0.4%), and health staff (0.26%) (Figure 3).
Figure 4 shows that the incidence of hepatitis B has
decreased from 2004 to 2007, while the rate of hepatitis
C increased during 2004 to 2007 from 117 to 139 cases.
The annual incidence of HBV and HCV infection in
the Hamadan province was found to be 14.7 and 7.25
cases per 100,000 population, respectively. The highest
rate of infection was from the city of Hamadan (136.1
per 100,000 population) while the lowest incidence was
found in Nahavand city (10.6 per 100,000 population).
HBsAg+ serology was found in 61.4% of patients,
HCVAb+ in 33.7%, HBsAb+ in 4.4%, and HBeAg+
in 0.3% of patients (Figure 5).
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Table 1. Some baseline characteristics of the study population

Characteristics Number (%)

Sex
Male 1,141 (74.4)
Female 392 (25.6)

Marital status
Married 1,093 (71.3)
Single 414 (27)
Widow 14 (0.9)
Divorced 12 (0.8)

Residence
Urban 1,291 (78.4)
Rural 332 (21.6)

Vaccination
Yes 2.74%
No 97.26%

Figure 1. Cumulative incidence of HBV and/or HCV infections in urban and rural areas between 2004 and 2007
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Figure 2. Distribution of HBV and HCV infections in different age groups between 2004 and 2007

Figure 3. Distribution of HBV and HCV infected patients in view of occupational status.
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Discussion
This research assesses in detail the distribution

of HBV and HCV infections as well as characteristics
of at-risk people in the Hamadan province of Iran
between 2004 and 2007. The frequency of the HBV
and HCV infections was approximately three times
higher in men. This higher risk of infection among
men could be attributed to the risky behaviors such as
intravenous drug abuse using shared syringes, which
is more prevalent among men. However, the number
of women referred to health centers may be less than
men. The high incidence of infection with HBV or

HCV, or both, among married patients may be the
result of the age range of this group of people, who
are usually categorized as adults and therefore usually
lack HBV vaccination. Moreover, it may imply the
role of sexual contact as an important transmission
route of HBV and HCV in this part of Iran. The
cumulative incidence of HBV and HCV infection in
urban inhabitants of the Hamadan province was
about three times higher than in rural inhabitants.
This is generally thought to be the result of a higher
prevalence of risk factors and the greater number of
urban inhabitants compared with rural inhabitants.

Figure 4. Annual frequency of new HBV and HCV infections in the Hamadan province during 2004 to 2007.

Figure 5. Serologic markers in HBV infected patients between 2004 and 2007
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As confirmed by the present findings, the highest
incidence of HBV infection is seen in unvaccinated
people. A previous study reported the protective
efficacy of hepatitis B vaccine as 82.3% or 86.2%
[14]. There are other publications that have reported
a seroconversion rate of more than 90% in adults [15,
16]. Thus, the reason for HBV infection in 2.74%
of vaccinated people may be the result of impaired
immunity in this group. Therefore, it seems that
monitoring the response to HBV vaccination is critical.
As mentioned above, individuals less than four years
of age had the lowest incidence of HBV/HCV
infection (0.26%), while the highest incidence was
observed among 25 to 29 years age group (13.11%).
This low incidence among individuals less than four
years old may be the result of the national mass
vaccination program that was started during 1993 in
Iran. Similar studies have also reported that the
prevalence of HBV infection decreases after mass
public vaccination, e.g. from about 3.5% in 1990s to
2.14% in 2000s [13].

Another finding to emerge from the current study
is the reduction of HBV infection incidence from 2004
to 2007. This again highlights the significant impact
of increasing public vaccination in neonates and high-
risk individuals. In addition to the national vaccination,
17, 18, and 19-year-olds, have been encouraged to
undergo free vaccination against HBV in the last few
years. By contrast with hepatitis B, the incidence of
hepatitis C infection was found to be mildly increased
(18.8%) during the period of study. The reason may
be the result of the lack of an efficient vaccine for
HCV and increased prevalence of risky behaviors
such as intravenous drug abuse and tattooing. A
number of previous studies have reported the
frequency of HBsAg+ cases in different provinces of
Iran as follows: Golestan (6.3%), Tehran (2.2%),
Eastern Azerbaijan (1.3%), Hamadan (2.3%), Isfahan
(1.3%), Kermanshah (1.3%), Hormozgan (2.4%), and
Khorasan (3.6%) [17]. In a similar study performed
in the Hamadan province in 1989, people were tested
for hepatitis B markers and risk factors. Of 4930
subjects studied, 3.49% were reported to be HBsAg+,
while 18.09% HBsAb+, and 5.13% were HBcAb+.
Among HBsAg+ subjects, 13.8% were also HBcAg+.
The lowest prevalence rates were seen in two groups;
children and young adults less than 19 years old and
in those over 60 years old. No difference between
men and women was observed [18]. The authors of
the mentioned study concluded that the horizontal

transmission of the disease seems to be the main form
of transmission in young adults and children [18]. In
another study, the characteristics of 104,236 blood
donors were recorded in the Hamadan during 1981 to
1993. The data obtained in this latter research indicated
that the overall HBsAg prevalence was 2.96%. Of
all the patients with cases of HBsAg+ infection, 164
were tested for both HBeAg and HBeAb. The results
showed that 11% of evaluated patients were HBeAg+,
but were HBeAb negative, 82.3% were HBeAb+, but
were HBeAg negative, and 6.7% were positive for
both markers [19].

Overall, the prevalence of HBV infection in Iran
is supposed to be 2.14% (95% CI: 1.92–2.35), being
2.55% (95% CI: 2.25–2.85) in males and 2.03%
(95% CI: 1.6–2.46%) in females [11]. Investigations
in neighboring countries have indicated the prevalence
of HBsAg among blood donors to be 9.8% in Yemen,
3.8% in Syria, 1.2%–1.7% in India, and 1.2% in Egypt
[20-23]. A research in Pakistan, showed that 2.56%
of people in the general population were HBsAg+.24

In Saudi Arabia—known as an endemic area for HBV
infection—indicated that the prevalence of HBsAg
in children has decreased from 6.7% in 1992 to 0.3%
in 1997 [25].

Overwhelmingly, data obtained in this research
supports the effectiveness of comprehensive attempts
which have been undertaken as standards of care
in the last 15 years for reducing the rate of HBV
infection. However, the sanitation authorities still have
to provide further effort and policies to control HBV
and in particular HCV infection in Hamadan province
in Iran.
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