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This study was conducted to determine the seroprevalence of hepatitis B virus 
(HBV) infection in the Turkish population in Northern Cyprus. The secondary 
aim of this study was to assess the impact of the universal infant hepatitis 
B vaccination program, which started in 1998. A total of 600 persons 1 to 
30 years old were selected for the study with cluster sampling. The information 
on sociodemographic characteristics was gathered for each participant and in 
585 of them, hepatitis B surface antigen (HBsAg), anti-hepatitis B surface 
antigen antibody (anti-HBs) and anticore antibody (anti-HBc) were tested. 
The overall prevalence of anti-HBc and HBsAg carriage was 13.2% and 
0.85%, respectively. Old age and low parental educational level were the 
major independent risk factors for HBV transmission. Seroprevalence of both 
anti-HBc and anti-HBs antibodies was similar in children 1-7 years of age. 
After 8 years of age, anti-HBc seroprevalence increased significantly with age, 
while anti-HBs prevalence decreased (p<0.001). Anti-HBc prevalence increased 
from 7.0% in children aged 1-7 years to 17.9% in persons aged 16-20 years. 
None of the children under 12 years of age were HBsAg-positive, while 1.9% 
of persons aged 16-20 years were HBsAg carriers. Anti-HBs seroprevalence 
exceeding 90% was found in the cohorts targeted by the routine hepatitis 
B vaccination program, whereas 36.4% of young adults aged 21-30 years 
were anti-HBs-positive. The study shows that universal infant hepatitis B 
immunization has a substantial impact on the immunity in children. However, 
prevalence of HBV infection is still high in adolescent and young adults in 
Northern Cyprus. Therefore, catch-up immunization for these groups will 
help to reduce hepatitis B transmission.
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Hepatitis B virus (HBV) infection continues to be 
an important public health problem warranting 
high priority efforts for prevention and control. 
According to the most recent World Health 
Organization (WHO) estimate, approximately 
30% of the world’s population, i.e. about 2 
billion people, have serological evidence of 
past or present HBV infection, and 360 million 
are chronically infected and at risk for HBV-
related liver disease.1 Approximately one-third 
of all cases of cirrhosis and half of all cases of 
hepatocellular carcinoma can be attributed to 
chronic HBV infection. HBV is estimated to be 
responsible for 600,000 deaths each year1,2.

The frequency and patterns of HBV transmission 
vary markedly in different parts of the world. 
Approximately 45% of the world’s population 
live in areas where the prevalence of chronic 
HBV infection is high (i.e., >8% of the 
population is HBsAg-positive); 43% live in 
areas of intermediate endemicity (i.e., 2% 
to 7% of the population is HBsAg-positive); 
and 12% live in areas of low endemicity (i.e., 
<2% of the population is HBsAg-positive)3. 
Turkey and Greece, which are two countries 
with a close relationship with Cyprus, have 
an intermediate level of HBV endemicity4,5. 
Cyprus is also considered to be an intermediate 



endemicity area6. However, the epidemiology 
of HBV infection in the Turkish population 
in Northern Cyprus is not known because a 
community-based study on this disease has not 
been conducted in the population. We therefore 
conducted this study to determine the prevalence 
of HBV infection in the 1- to 30-year-old Turkish of HBV infection in the 1- to 30-year-old Turkish of HBV
population in Northern Cyprus.
In 1992, WHO recommended the integration of 
hepatitis B vaccine into the national immunization 
programs of all countries by 19977. As of 2004, 
more than 150 (78%) of 192 WHO member 
states had adopted universal childhood hepatitis 
B vaccination policies8. In the majority of the 
countries, vaccination coverage exceeded 80% 
within a few years of implementation9 and the 
prevalence of HBV infection has been decreased 
dramatically10-14. For example, in Italy, the overall 
prevalence of chronic HBV infection declined by 
27.5%15. Northern Cyprus introduced a universal 
infant hepatitis B vaccination program in 1998. 
The vaccination schedule adopted at the time was 
for babies to get the first dose at 2-3 months, 
the second dose at 3-4 months and the third 
dose at 6-9 months. The secondary aim of this 
study was to assess the impact of the mass 
vaccination program in reducing the prevalence 
of HBV infection.

Material and Methods
A prospective seroepidemiologic study of HBV
infection was carried out in all provinces of 
Northern Cyprus in March 2006. The provinces 
were Lefkoşa, Gazimağusa, Girne, Güzelyurt and 
İskele. The study was approved by the Ethical 
Committee of Ege University Medical Faculty.
The study population included healthy subjects  healthy subjects  healthy
aged 1-30 years who were born in Cyprus. 
Subjects living in Northern Cyprus, but who 
had moved from Turkey were excluded from 
the study. The population of Turkish Cypriots
was estimated as approximately 148,000 in 
2003 by the United Nations and about 72,000 
(48%) of this population were between 1 and 
30 years of age.
The sampling method of 30 clusters recommended 
by the Expanded Programme on Immunization 
(EPI)/WHO for field studies16,17 was used for 
selecting subjects of a pre-determined number in 
the rural and urban areas. The selection procedure 
was carried out by creating a cumulative list 
of community populations and selecting a 
systematic sample from a random start.

A total of 600 subjects 1 to 30 years old were 
selected for the study. In accordance with the 
population of provinces, 180 subjects from 
Lefkoşa, 150 subjects each from Gazimağusa 
and Girne and 60 subjects each from Güzelyurt 
and İskele were included in the study. A 
starting household was selected in each 
community by locating the ward’s center, 
randomly selecting a house from a list of all 
houses falling along the line drawn from the 
ward center to the periphery in the chosen 
direction. The house was then examined to 
determine whether subjects of eligible age 
and sex lived there. Subsequently, the nearest 
household to the right was visited and the steps 
repeated until the desired number of persons 
was obtained. Only one individual from each 
family was selected in the study.

For each participant, a questionnaire was 
completed to provide information on socio-
demographic characteristics and hepatitis B 
vaccination status. The information was 
obtained from the parents of the children and 
from the adults themselves. Immunization 
status of the study subjects was verified with 
their vaccination records, if available.

After written informed consent was obtained, 
blood samples were taken from each participant 
for seroprevalence analyses. Sera were stored at -
20ºC until tested at the Microbiology Laboratory 
of Ege University Faculty of Medicine. In 
order to differentiate the various possible 
stages of past or present HBV infection, a test 
combination of the measurement of anti-HBc, 
anti-HBs and HBsAg was used in this study. 
Hepatitis B surface antigen (HBsAg), antibodies 
to hepatitis B surface antigen (anti-HBs) and 
antibody to hepatitis B core antigen (anti-HBc) 
were studied using a commercial ELISA method 
(RADIM S.p.a.; Rome, Italy).

Participants who were both anti-HBc- and anti-
HBs-positive were classified as having been 
hepatitis B-exposed and possessing immunity 
(natural hepatitis B infection). Participants 
who were anti-HBc- and HBsAg-positive were 
classified as hepatitis B carriers. Persons who 
tested anti-HBc-negative but anti-HBs-positive 
were classified as most probably vaccinated.

Statistical analyses were performed using SPSS 
for Windows version 13.0. The association 
between the sociodemographic variables 
and prevalence of hepatitis B markers was 
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evaluated. Testing for statistical significance 
for univariate analysis was performed by the 
χ2 test. A p value of <0.05 was considered 
as significant.

Multivariate analysis was performed using 
a logistic regression model containing the 
following independent variables: age, gender, 
region of residence, family income, education 
level and number of household members. 
The anti-HBc seroprevalence was fitted as the 
dependent variable in multiple regression to 
assess the influence of independent variables 
on anti-HBc seropositivity.

The number of persons in the household 
was categorized as “less than five persons” 
versus “five and more persons per household”. 
Parental educational level was defined on the 
basis of the highest educational level achieved 
and was classified as group 1 (<8 years) or 
group 2 (≥9 years). The highest level achieved 
by one of the parents was used for children 
younger than 16 years.

Results

A total of 585 blood samples were analyzed 
(15 samples were excluded due to inadequate 
sample size or hemolysis). In 13.2% of the 
serum samples, there was evidence of a 
previous HBV infection, and 0.85% were HBV 

Table I. Hepatitis B Markers in the Study 
Population (n=585)

Marker Number Percentage 95% CI

HBsAg+   5 0.85 0.28-1.98
Anti-HBs+/anti-HBc+  55 9.4 8.7-11.4
Anti-HBc+  17 2.9 2.1-3.2
Anti-HBs+ 322 55.0 50.1-59.9
CI: Confidence interval.
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Fig. 1. Seroprevalence of HBV markers in the Turkish population in Northern Cyprus by age groups. , Anti-HBs-
positive and anti-HBc-positive, natural infection; , HBsAg-positive, carriers; , anti-HBs-positive and anti-HBc-

negative, vaccinated; , anti-HBs-negative, susceptible.

carriers (Table I). Anti-HBs was positive in 
64.4% (n=377) of the serum samples. Of the 
377 anti-HBs-positive participants, 322 (55.0%) 
were anti-HBc-negative, indicating that their 
antibody status was probably due to hepatitis 
B vaccination.

Seroprevalence of hepatitis B markers by age 
group is shown in Fig. 1. Seroprevalence of both 
anti-HBc and anti-HBs antibodies were similar 
in children 1-7 years of age. After 8 years of age, 
anti-HBc seroprevalence increased significantly 
with age, while anti-HBs prevalence decreased 
(p<0.001). Anti-HBc prevalence increased from 
7.0% in children aged 1-7 years to 17.9% in 
persons aged 16-20 years (Fig. 1, Table II). 
None of the children under 12 years of age was 
HBsAg-positive, while 1.9% of persons in the 
16-20 years of age group were HBsAg-positive. 
Anti-HBs seroprevalence was 90.7% in children 
aged 1-7 years, whereas 36.4% of young adults 
aged 21-30 years were anti-HBs-positive.
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Table II. Prevalence of HBV Markers According to Sociodemographic Variables in the
Turkish Population in Cyprus (n=585)

Number Anti-HBc HBsAg Anti-HBs

Age groups
1-7
8-11
12-15
16-20
21-30
p

142
105
105
106
132

10 (7.0)*
 9 (8.6)
14 (13.3)
19 (17.9)
23 (17.4)

0.044

0 (0)
0 (0)

   1 (0.95)
    2 (1.9)
   2 (1.5)

ns**

  128 (90.7)
   88 (80.8)

  63 (60)
   50 (47.2)
   48 (36.4)

<0.001

Gender
Male
Female
p

275
310

36 (13.1)
41 (13.2)

ns

    2 (0.7)
3 (1)

ns

  192 (69.8)
  218 (70.3)

ns

Location
Urban
Rural
p

251
334

30 (12)
47 (14.1)

ns

  2 (0.8)
  3 (0.9)

ns

  176 (70.1)
  234 (70.1)

ns

Family size
 <5 people in house
 ≥5 people in house
 p

309
176

46 (11.8)
30 (17)

ns

4 (1)
   1 (0.6)

ns

  271 (69.5)
125 (71)

ns

Parental education level
 <8 years
 ≥9 years 117

230
20 (17.1)
15 (6.5)

0.002

    2 (1.7)
0 (0)
0.047

   90 (76.9)
  203 (88.3)

0.006
Occupation
 Students 250 28 (11.2)    2 (0.8)   222 (88.8)
 State employees  47 13 (27.7) 0 (0)    34 (72.3)
 Industrial workers  41  6 (14.6)    1 (2.4)    29 (70.7)
 Housewives  41  4 (9.8) 0 (0)    30 (73.2)
 Health-care worker  20  3 (15) 0 (0)  17 (85)
 Unemployed   8  4 (50)      1 (12.5)     5 (62.5)
 Farmers
 p

  5  2 (40)
0.003

 1 (20)
0.041

   3 (60)
<0.001

 * Numbers in parentheses, percent.
** Not significant.

The education level of parents was significantly 
correlated with HBV prevalence. Anti-HBc and 
HBsAg positivity rates were significantly higher 
in children of parents with low educational level 
(17.1% and 1.7%, respectively) compared to 
children of parents with higher educational level 
(6.5% and 0%, respectively) (Table II). Anti-
HBc seroprevalence was slightly higher in large 
families with five and more members (17.0%) 
than in small families with four or fewer members 
(11.8%), but the difference was not statistically 
significant. Gender did not affect the seropositivity 
rates. There was no difference in seropositivity 
rates between rural and urban areas.

Seroprevalence of anti-HBc was higher in 
unemployed persons (50%) and farmers (40%) 
than in housewives (9.8%) and students 

(11.2%). Seropositivity of HBsAg was also 
higher in unemployed persons (12.5%) and 
farmers (20%). Health care workers had an 
infection rate of 15% and a vaccination rate 
of 80%. No health care workers in the study 
group had HBsAg (Table II).
Multivariant analysis revealed age and low 
parental educational level as the only independent 
risk factors for anti-HBc antibody positivity 
(Table III).

Discussion

There have been only two serological studies 
in Cyprus prior to this study. The first was 
performed in the Greek population of Cyprus 
in 1988 among blood donors, soldiers and risk 
groups, and HBsAg positivity rates were found 
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as 0.77% in blood donors and 1.01% in soldiers. 
The prevalence of past infection was between 
11.1% and 13.6%18. This study reported that 
HBV infection should be considered as a major 
public health problem in Cyprus. The second 
study was performed in the Turkish population 
of Cyprus in 2006, and HBsAg positivity 
rates were found as 3.0% in blood donors 
and 2.7% in soldier candidates19. However, 
these studies were concentrated in selected 
population groups, like blood donors, army 
recruits, or high-risk groups, which are not 
representative of the general population. Thus, 
the present study is the first to be conducted 
with a systematic epidemiological approach on 
the prevalence of HBV infection in the Turkish 
population of Northern Cyprus.
In general, Cyprus is considered to be an 
intermediate endemic region6. At present, 
according to our findings, it seems that only 
13.2% of the Turkish population under age 30 
in Northern Cyprus was anti-HBc-positive. The 
proportion of HBsAg-positive persons in the 
population was 0.85%. Northern Cyprus thus 
complies with the criteria for a low endemic region 
(<2% HBV carriers and <20% HBV markers).
Hepatitis B virus prevalence in Northern 
Cyprus is markedly lower than reported from 
Turkey5,20-22. In a recent seroprevalence study, 
anti-HBc prevalence was found as 15.1% in the 

Table III. Odds Ratios (OR) for Associations Between Different Variables and
Anti-HBc Antibody Positivity

n Odds ratio 95% CI

Age
1-7
8-11
12-15
16-20
21-30

142
105
105
106
132

Reference
0.99
1.77
2.37
2.29

0.39-2.42
0.81-4.19
1.02-5.53*
1.01-5.20*

Gender
Male
Female

275
310

Reference
1.01 0.62-1.63

Location
Urban
Rural

251
334

Reference
1.21 0.73-1.97

Family size
<5 people in house
≥5 people in house

309

176
Reference

1.53  0.93-2.53

Parental education
<8 years
≥9 years

117
230

Reference
2.95 1.45-6.01*

* Statistically significant.
CI: Confidence interval.

sera of 2,157 subjects under the age of 30 in 
Turkey5. According to the study results reported 
by Kanra et al.5, HBsAg positivity was 5.4% in 
Turkey, whereas the positivity rate was found 
as only 0.85% in Northern Cyprus.

In Northern Cyprus, the universal hepatitis B 
infant immunization program was implemented 
in July 1998. We could not compare our results 
with prevaccination HBV infection rate, because 
prevaccination data are not available in Northern 
Cyprus. However, our study clearly shows the 
impact of the mass vaccination program started 
in 1998. In the 1-7 years of age group, anti-
HBc seroprevalence was 7% and none of the 
children was HBsAg-positive. After 8 years 
of age, anti-HBc seroprevalence increased 
significantly with age, while vaccination rate 
decreased (Fig. 1). Hepatitis B infection rate 
was especially prominent in persons in the 
16-20 years of age group, with a prevalence 
of 17.9%. Adolescents and young adults in 
the age group have an almost three-fold risk 
of HBV infection compared to the 1-7 years 
of age group (p<0.001), and 1.9% of them 
were HBsAg carriers. This population most 
likely came into contact with the infectious 
agent. On the other hand, the decrease in 
HBV prevalence in younger age groups was 
probably due to universal vaccination of all 
infants. The large majority of cohorts targeted 
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by the mass vaccination program possess 
protective antibody titers, while only 36% of 
young adults have protective antibody against 
hepatitis B. It is interesting to note that only 
19% of adolescent and young adults have been 
vaccinated. Therefore, a catch-up immunization 
program targeted at adolescents and young adults 
in Northern Cyprus would seem to be useful to 
decrease HBV infection rate in the future.
The higher prevalence of hepatitis B markers 
in males as compared to females was reported 
in some studies4,22,23. However, in this study, 
the prevalence of HBV infection was found not 
different between males and females. On the 
other hand, working in health care facilities 
was not found as a risk factor for transmission 
of hepatitis B. Some studies also support that 
there is no significant seropositivity difference 
between health care workers and the other 
professions4,21. These results may be due to the 
higher vaccination rate of health care workers.
In this study, 2.9% of all samples were found 
to be positive for anti-HBc alone. Because of 
inadequate sample volumes, anti-HBc-positive 
but HBsAg- and anti-HBs-negative samples were 
not evaluated further for anti-HBc IgM and 
anti-HBe positivity. These persons may have 
acute HBV infection in the window phase, “low 
level” chronic HBV infection, past infection with 
anti HBs loss, or false-positive test results. The 
presence of anti-HBc alone varies depending 
on the population tested. In a German survey, 
0.84% of the entire population was found to be 
positive for anti-HBc only. In another German 
study, however, this proportion was 19.2% in 
a high-risk group of convicts24.
The results of our study show that the universal 
infant hepatitis B immunization program, which 
started in 1998 in Northern Cyprus, has had 
a substantial impact on immunity in children. 
However, prevalence of HBV infection is still 
high in adolescent and young adults. Therefore, a 
catch-up immunization program for these groups 
in addition to routine infant immunization will 
decrease the HBV infection rate and will help 
to reduce hepatitis B transmission in Northern 
Cyprus.
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