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ORIGINAL ARTICLE

Prevalence of Hepatitis B Infection among
Schoolchildren in Southeast Turkey

Aim: Hepatitis B virus (HBV) infection is a worldwide health problem. The objectives of this study were to
determine the impact of the Expanded Programme on Immunization (EPI) on the prevalence of HBsAg carrier
rate and immunity developed against HBV infection among schoolchildren in southeast Turkey. 

Materials and Methods: The study population consisted of 147,200 healthy schoolchildren between 6 to 17
years of age living in the Mardin area. A total of 802 children were randomly selected by systematic sampling
method. Hepatitis B surface antigen (HBsAg), antibody to HBsAg (anti-HBs), and antibody to hepatitis B core
antigen (anti-HBc) were analyzed in blood samples by enzyme-linked immunosorbent assay (ELISA General
Biological Corp., Taiwan). 

Results: This study involved 420 (52.4%) male and 382 female (47.6%) schoolchildren with a mean age of
10.4 ± 2.3 years. The overall anti-HBs, anti-HBc, and HBsAg were positive in 724 (90.2%), 56 (7%), and
22 (2.7%) children, respectively. The overall HBV seroprevalence rate was 2.7% . 

Conclusions: The introduction of the national EPI has successfully decreased the HBV seropositivity possibly
by preventing perinatal and horizontal HBV transmission among schoolchildren in southeast Turkey. 
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Türkiye’nin Güneydoğu Bölgesi Okul Çocuklarında Hepatit B Enfeksiyon
Prevalansı

Amaç: Hepatit B enfeksiyonu (HBV) dünya genelinde bir sağlık problemidir. Bu çalışmanın amacı Türkiye’nin
güneydoğu bölgesinde, okul çocuklarında HBV taşıyıcı sıklığı ve HBV enfeksiyona karşı bağışıklık yanıtın
gelişmesinde genişletilmiş aşı programının etkisini saptamaktır.

Yöntem ve Gereç: Çalışma popülasyonu Mardin bölgesinde yaşayan 6-17 yaş arası sağlıklı 147.200 okul
çocuğunu içerir. Toplam 802 çocuk, rabdomize olarak sistematik örnekleme yöntemi ile seçildi. Alınan kan
örneklerinde Hepatit B yüzey antijeni (HBsAg), HBsAg antikoru (Anti-HBs), hepatit B kor antijen antikoru
(Anti-HBc), ELISA (General Biological Corp., Taiwan) yöntemi ile çalışıldı.

Bulgular: Bu çalışma, yaş ortalamaları 10,4 ± 2,3 yıl olan 420’si erkek (% 52,4) ve 382’si kız (% 47,6)
çocuğundan oluşmaktadır. Çocukların toplamda anti-HBs, anti-HBc ve HBsAg pozitifliği sırasıyla, 724 (%
90,2), 56 (% 7) ve 22 (% 2,7) idi. HBV seroprevalansı toplamda % 2,7 bulundu.

Sonuç: Genişletilmiş ulusal aşı programının başlamasıyla, Türkiye’nin güneydoğusunda okul çocuklarında
perinatal ve horizontal geçişli HBV seropozitifliği başarılı bir şekilde azalmıştır.
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Introduction

The prevalence of hepatitis B virus (HBV) infection is high and constitutes a serious
public health problem. There are approximately 350 million carriers of HBV in the world
(1). The prevalence of HBV infection and the predominant mode of transmission vary
greatly depending on the geographical region and epidemiologic factors (1-3). 

Infections acquired in childhood are responsible for the majority of chronic HBV
cases, with its related complications including cirrhosis and hepatocellular carcinoma
(HCC). Prevention of childhood HBV infection has a large impact on the prevalence of
chronic HBV infection and its sequelae (2,4). Immunization remains the most effective
way to control HBV infection (5,6). 
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The World Health Organization (WHO), declared HBV
immunization as an urgent requirement and
recommended that every country should adopt this
preventive strategy by the year 1997 (7). In accordance
with recommendations made by the WHO, 152 countries
had introduced the HBV vaccine into their Expanded
Programme on Immunization (EPI) by November 2005
(8). Turkey has added HBV vaccine to its routine
childhood immunization program and has provided it to
all children since 1997.

Until 10 years ago, it was thought that most people
are infected early in life, and the prevalence of hepatitis B
surface antigen (HBsAg) carriage was 8%-10% in
southeast Turkey (9). There are no data on the changing
seroepidemiology of HBV infection in healthy
schoolchildren living in urban areas of southeast Turkey
from the initiation of routine HBV vaccination. Therefore,
we aimed in this study to show possible changes in the
prevalence of childhood HBV infection between the pre-
and postvaccination periods. This is a prospective,
community based, cross-sectional seroprevalence study.
The objectives were to determine the impact of EPI on
the HBsAg carrier rate and immunity developed against
HBV infection among schoolchildren in southeast Turkey.
We also aimed to investigate the correlations between
epidemiological data and variables affecting serology
results.

Materials and Methods 

This was a cross-sectional type epidemiological study
carried out in the central district of Mardin in southeast
Turkey, with a population of 108,300; the population is
835,000 when the surrounding areas are added.
According to the latest statistics, there are 605 schools
and a total of 147,200 students. The numbers of primary
schools and students who were between 6 and 17 years
old were acquired from Mardin City National Education
Directorship. The schools and students to be included in
the study were designated. Age and gender of students
were taken into account for the selection of students. A
total of 802 subjects belonging to different
socioeconomic classes were randomly included in the
study based on the systematic sampling method. 

Informed consent was obtained from the children’s
parents. A questionnaire regarding gender, age, the

number of siblings, and parental occupation, education,
and income was filled in by the children’s parents. A
history of some risk factors for HBV infection such as
blood transfusion, injection, circumcision, dental therapy
procedures, surgical operation, hospitalization, and
vaccination against HBV infection was also recorded. 

Venous blood samples were obtained from children,
serum was separated, and serum specimens were stored
at -80 °C before performing the laboratory procedures.
Samples were tested for HBsAg, antibody to HBsAg (anti-
HBs), and antibody to hepatitis B core antigen (anti-HBc)
using a commercially available enzyme-linked
immunosorbent assay (ELISA; General Biological Corp.,
Taiwan), which is highly sensitive and specific. A positive
test result of at least 1 of these 3 parameters was
considered seropositive. 

A person was considered infected with HBV (including
past and current infection) if HBsAg was positive (an
initially HBsAg reactive sample was retested using the
same ELISA and only the repeatedly reactive sample was
considered positive for HBsAg) and anti-HBs negative, or
HBsAg negative and anti-HBs positive (>10 mIU/ml) with
no past history of vaccination. A person was considered
as having immunity to HBV if anti-HBs >10 mIU/ml; a
natural acquired immunity to HBV was defined as having
anti-HBs titers >10 mIU/ml with no past history of HBV
vaccination. 

Statistical analysis

Chi-square test was used for the analyses of
categorical variables, independent t test was used for
analyses of numeric variables, and one-way ANOVA was
used for analyzing multiple groups. Statistical analyses
were carried out using SPSS 10.0 for Windows. A P value
of <0.05 was considered significant.

Results

This study included 420 (52.4%) male and 382
female (47.6%) (a total of 802) students. Their mean
age was 10.4 ± 2.3 years. The overall anti-HBs, anti-HBc,
and HBsAg were positive in 724 (90.2%), 56 (7%), and
22 (2.7%) children, respectively (Table 1). When
hepatitis B seropositivity was analyzed according to age
and sex, it was found that they did not affect the
seropositivity (Tables 1 and 2). The overall HBV
seroprevalence rate was 2.7%. 



Girls and boys were equally affected. HBV
seroprevalence was higher in children with a low socio-
economic status although this difference was not
statistically significant. Of the 802 children, 721 (90%)
had one or more risk factors. No statistical difference was
found between subjects with risk factors and those
without.

When the educational status of parents was taken into
account most of the mothers were non-educated (n =
315, 39.2%) (P < 0.0001) in contrast to the fathers,
most of whom were highly educated (n = 264, 32.9%)
(P < 0.0001), respectively. The mean number of persons
and rooms in the house were 6.5 ± 2.1 and 3.1 ± 1.1,
respectively. Most of the mothers were housewives (n =
777, 96.8%) (P < 0.0001), and the most common job of
the fathers was government official (n=300, 37.4%) (P
< 0.0001). The unemployment rate was extremely high
(n = 111, 13.8%). The educational status of the parents

and the number of siblings did not affect the rate of total
seroprevalence or HBsAg seroprevalence.

Discussion

The majority of chronic HBV carriers are in
hyperendemic areas and generally acquired their
infections from HBsAg carrier mothers perinatally or in
early childhood. HBV is especially dangerous for infants,
since 90% of infants become chronic hepatitis B carriers
(10,11). 

Immunization remains the most effective way to
control hepatitis B disease. HBV vaccine has been available
since 1982 and is given simultaneously with other
universally administrated vaccines at birth and after that
and remains highly immunogenic. Globally, the prevalence
of the HBsAg carrier state has changed rapidly since the
availability of HBV vaccine and implementation of mass
immunization in infants (12,13). 

Turkey represents a bridge between Europe and Asia
and as it is a country with special demographic and
socioeconomic features, not only geographically but also
in terms of epidemiology, disease behavior, and ethnical
differences, it deserves special attention. Of the
neighboring or nearby countries in the Middle East, Iran,
Kuwait, and the Kingdom of Saudi Arabia have reached
over 80% of the population with the hepatitis B
vaccination. Thus they have shifted to low endemicity
regions with HBsAg carrier rates of below 2% (14-16).
Cyprus, Iraq, Georgia, and the United Arab Emirates are
in the intermediate endemicity area with 2-5% rates
(14,17,18). These countries with their EPI reached 68-
90% of the population. In previous studies, the
prevalence of HBV infection was found to be changing
from region to region in Turkey and decreased from east
to west from 10% to 4% with an average rate of 6% of
the total population (9,19-22). A nationwide EPI for
neonates has been implemented in Turkey since 1997.
One of the most important results of HBV vaccination is
the dramatic reduction in the HBsAg carrier rate among
Turkish schoolchildren born after the introduction of the
national EPI. However, in the present study we found a
clear decline in the HBV seroprevalence rate in eastern
Turkey compared with previous research performed in
the same region. 

It is known that similar successful examples occurred
in the other parts of the world following mass
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Table 1. Distribution of HBV seropositivity according to age.

Age (Year) Anti-HBs Ab Anti-HBc Ab HBsAg
n (%) n (%) n (%)

6 5 (0.6) - -

7 73(9.2) 9(1.1) 3 (0.3)

8 108(13.4) 5(0.7) -

9 84(10.5) 4(0.5) 2 (0.2)

10 94(11.7) 5(0.7) 1(0.1)

11 98(12.2) 10(1.1) 4(0.5)

12 90(11.2) 8(1) 5(0.7)

13 104(13) 7(0.9) 5(0.7)

14 55(6.8) 7(0.9) 2(0.2)

15 11(1.4) 1(0.1) -

16 1(0.1) - -

17 1(0.1) - -

Total 724 (90.2) 56(7) 22(2.7)

P >0.05 >0.05 >0.05

Table 2. Distribution of HBV seropositivity according to sex.

HBV Seropositivity Male Female P

Anti-HBs Ab n (%) 377(47) 347(43.2) >0.05

Anti-HBc Ab n (%) 33 (4.1) 23(2.9) >0.05

HBsAg n (%) 11(1.4) 11(1.4) >0.05
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vaccinations. A study conducted by Tsen et al. (13,23) in
Taiwan showed that the prevalence of HBsAg in children
under 5 years of age decreased from 9.3% in 1984 to
about 2% in 1989 after implementation of a nationwide
HBV immunization program of newborns in 1984. A
significant decrease in hepatitis B core antibody (anti-
HBc) among children vaccinated with HBV vaccine
indicates that immunization of newborns not only
protects vaccinated children but also decreases horizontal
transmission. Chen et al. (24) reviewed the
seroepidemiology of HBV infection in children 10 years
after the mass vaccination of newborns in Taiwan and
reported a reduction in overall HBsAg carrier rate from
9.8% in 1984 to 1.3% in 1999 and an overall decline in
anti-HBc rate from 24% in 1984 to 4.0% in 1994. 

Previous studies in our region showed 10% of
HBSAg positivity and after 10 years of mass HBV
vaccination now we found 2.7% seropositivity in the
same area. The southeast region of Turkey now can be
labeled a low endemicity area according to the results of
the present study (9,25).

Although the overall HBsAg seroprevalence rate
decreased in our study, our observation of a gradual
increase in seroprevalence with age is in fact an indication
of horizontal transmission of HBV, usually seen in
countries with intermediate endemicity (2). Most of the
seroepidemiological studies from Turkey have shown that
horizontal transmission was one of the major modes of
transmission (9,19,21,22,26,27). Although the exact
mechanism is not clear, horizontal transmission is
thought to be due to the transfer of HBV by close contact.
It is known that most infections are prevalent in rural

regions due to poor, crowded conditions, in which large
families live in small houses with many children sleeping
together and sharing utensils and belongings. The other
probable reason for the decrease in seroprevalence is an
improvement in sanitary conditions over the last 10
years. HBsAg positive children in our region also were
from large families living in unsuitable conditions.

HBV vaccine is very safe, with a low frequency of
adverse effects; it has no cross-interference with BCG,
poliovirus, or DTP vaccines. Globally, the prevalence of
the HBsAg carrier state has been changing rapidly since
the availability of HBV vaccine and implementation of the
mass immunization of infants (13,28). Furthermore, in
Turkey, the first dose of HBV vaccine is currently given in
the hospital soon after birth with the aim of preventing
mother-to-infant HBV transmission. The second dose is
given during postnatal follow-up care in the
second month, and the third dose is given either in the
hospital or at a rural health center at 9 months of age.
In Turkey the first children that received HBV vaccine
under the EPI are now 10 years old. A 6-year primary
school education is compulsory for all children aged from
7 to 15 years in this country, and the collection of data
from primary schools is, therefore, fairly representative
of Turkish schoolchildren’s status to HBV infection after
the implementation of EPI.

In conclusion, the introduction of the national EPI has
successfully decreased the HBV seropositivity possibly by
preventing perinatal and horizontal HBV transmission
among schoolchildren in southeast Turkey. The HBsAg
carrier rate has been reduced from 8%-10% to 2.7% by
the implementation of the national EPI in the last decade. 

References

1. Kane MA. Global status of hepatitis B immunization. Lancet 1996;
348: 696.

2. Global distribution of Hepatitis B. Introduction of hepatitis B
vaccine into childhood immunization: World Health Organization,
Geneva, Switzerland 2001. Available from: URL:
http: / /www.who. int /vacc ines-documents /DocsPDF01/
www613.pdf

3. Margolis HS, Alter MJ, Hadler SC. Hepatitis B: Evolving
epidemiology and implications for control. Semin Liver Dis 1991;
11: 84-92.

4. Beasley RP, Hwang LY, Lin CC, Chien CS. Hepatocellular
carcinoma and hepatitis B virus. A prospective study of 22 707
men in Taiwan. Lancet 1981; 21: 1129-33.

5. Yu AS, Cheung RC, Keeffe EB. Hepatitis B Vaccine Clin Liver Dis
2004; 8: 283-300.

6. Chang MH. Decreasing incidence of hepatocellular carcinoma
among children following universal hepatitis B immunization.
Liver Int 2003; 23: 309-14.

7. Expanded program on immunization. Global Advisory Group—
Part II. Weekly Epidemiological Record 1991; 66: 9-12.

8. World Health Organization. WHO Vaccine Preventable Diseases
Monitoring System: 2006 Global Summary. Geneva, Switzerland,
2006. Available from: URL: http://www.who.int/vaccines-
documents/GlobalSummary/GlobalSummary.pdf



April 2009Hepatitis B Seroprevalence among SchoolchildrenNo: 2Vol: 39

293

9. Doganci L, Haznedaroglu T. Prevalence of hepatitis A, B and C in
Turkey. Eur J Clin Microbiol Infect Dis 1992; 11: 661-2.

10. Beasley RP, Hwang LY. Postnatal infectivity of hepatitis B surface
antigen-carrier mothers. J Infect Dis 1983; 147: 185-90.

11. Stevens CE, Neurath RA, Beasley RP, Szmuness W. HBeAg and
anti-HBe detection by radioimmunoassay: Correlation with
vertical transmission of hepatitis B in Taiwan. J Med Virol 1979;
3: 237-41.

12. Namgyal P. Impact of hepatitis B immunization, Europe and
worldwide. J Hepatol 2003; 39: 77-82.

13. Poovorawan Y, Theamboonlers A, Vimolket T, Sinlaparatsamee S,
Chaiear K, Siraprapasiri T et al. Impact of hepatitis B
immunisation as part of the EPI. Vaccine 2000; 22: 943-9.

14. Andre F. Hepatitis B epidemiology in Asia, the Middle East and
Africa. Vaccine 2000; 18: 20-2. 

15. Ghavanini AA, Sabri MR. Hepatitis B surface antigen and anti-
hepatitis C antibodies among blood donors in the Islamic Republic
of Iran. East Mediterr Health J 2000; 6: 1114-16.

16. Ayoola AE, Tobaigy MS, Gadour MO, Ahmad BS, Hazma MK,
Ageel AM. The decline of hepatitis B viral infection in South-
Western Saudi Arabia. Saudi Med J 2003; 24: 991-5. 

17. Papaevangelou G, Roumeliotou A, Chatziminas M,
Kotsianopoulou M, Ioannou P, Trichopoulou E et al.
Epidemiological characteristics of hepatitis B virus infection in
Cyprus. Eur J Epidemiol 1988; 4: 150-3.

18. Butsashvili M, Tsertsvadze T, McNutt LA, Kamkamidze G,
Gvetadze R, Badridze N. Prevalence of hepatitis B, hepatitis C,
syphilis and HIV in Georgian blood donors. Eur J Epidemiol 2001;
17: 693-5.

19. Kanra T, Pirnar A. Hepatitis Bs-antigen among blood donors in
Ankara. Turk J Pediatr 1979; 21: 1-3.

20. Erden S, Buyukozturk S, Calangu S, Yilmaz G, Palanduz S, Badur
S. A study of serological markers of hepatitis B and C viruses in
Istanbul, Turkey. Med Princ Pract 2003; 12: 184-8

21. Ariogul S, Akalin E, Kanra T. HBsAg among Turkish blood donors.
Infection 1987; 15: 456.

22. Aydın F, Çubukçu K, Yetişkul S, Yazıcı Y, Kaklikkaya N.
Retrospective evaluation of HBsAg, anti-HCV, anti-HIV and
syphilis reagin antibody seropositivity in blood donors at the
Trabzon Farabi Hospital. Mikrobiyol Bul 2002; 36: 85-90.

23. Tsen YJ, Chang MH, Hsu HY, Lee CY, Sung JL, Chen DS.
Seroprevalence of hepatitis B virus infection in children in Taipei,
1989: five years after a mass hepatitis B vaccination program. J
Med Virol 1991; 34: 96-9.

24. Chen HL, Chang MH, Ni YH, Hsu HY, Lee PI, Lee CY et al.
Seroepidemiology of hepatitis B virus infection in children: Ten
years of mass vaccination in Taiwan. JAMA 1996; 276: 906-8.

25. Karna G, Tezcan S, Badur S, Turkish National Study Team.
Hepatitis B and Measles seroprevalence among Turkish Children.
Turk J Pediatr 2005; 47: 105-10.

26. Doganci T, Uysal G, Kir T, Bakirtas A, Kuyucu N, Doganci L.
Horizontal transmission of hepatitis B virus in children with
chronic hepatitis B. World J Gastroenterol 2005; 21:  418-20.

27. Erol S, Ozkurt Z, Ertek M, Tasyaran MA. Intrafamilial
transmission of hepatitis B virus in the eastern Anatolian region of
Turkey. Eur J Gastroenterol Hepatol. 2003; 15: 345-9.

28. Koff RS. Vaccines and hepatitis B. Clin Liver Dis 1999; 3: 417-28.


