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ABSTRACT Turkey is an intermediate endemic area for hepatitis B virus infection. The study investi-
gated the hepatitis B exposure risk and prevalence of hepatitis B infection in a group of workers of no 
known occupational exposure. The prevalence of seropositivity for hepatitis B surface antigen (HBsAg), 
hepatitis B surface antibody (anti-HBs) and hepatitis B core antibody (anti-HBc) were 6.6%, 29.9%, and 
50.6% respectively. Hepatitis B infection rates were also high in the families of HBsAg-positive workers; 
73.7% of family members were positive for HBsAg, anti-HBs or anti-HBc. Risk factors included ever 
having an injection by an unqualified practitioner (14.6%) and ever having unprotected extramarital 
intercourse (62.5%).
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Prévalence de l’hépatite B chez des travailleurs présentant un faible risque d’exposition à 
l’hépatite B en Turquie
RÉSUMÉ La Turquie est une zone d’endémie intermédiaire pour l’infection par le virus de l’hépatite B. 
Cette étude avait pour but d’examiner le risque d’exposition à l’hépatite B et la prévalence de l’infection 
par le virus de l’hépatite B dans un groupe de travailleurs sans exposition professionnelle connue. La 
prévalence de la séropositivité pour l’antigène de surface du virus de l’hépatite B (Ag HBs), pour les 
anticorps dirigés contre l’antigène de surface du virus de l’hépatite B (anti-HBs) et pour les anticorps 
dirigés contre l’antigène central du virus de l’hépatite B (anti-HBc) s’élevait à 6,6 %, 29,9 % et 50,6 % 
respectivement. Les taux d’infection par le virus de l’hépatite B étaient également élevés dans les 
familles de travailleurs antigène HBs positif ; 73,7 % des membres de la famille étaient positifs pour 
l’antigène HBs, les anticorps anti-HBs ou les anticorps anti-HBc. Les facteurs de risque comprenaient le 
fait d’avoir déjà reçu une injection par un praticien non qualifié (14,6 %) et d’avoir déjà eu des rapports 
extraconjugaux non protégés (62,5 %).
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Introduction

More than 350 million people in the world 
are currently estimated to be chronically 
infected with the hepatitis B virus (HBV), 
and 2 billion people have serological mark-
ers indicating present or previous infection 
with the virus [1]. HBV causes a number 
of liver diseases, ranging from acute and 
chronic hepatitis, cirrhosis to primary liver 
cancer. HBV is the most clearly identified 
cause of cancer after tobacco smoking [2]. 

The main modes of HBV transmission 
are perinatal, horizontal, parenteral and 
sexual, and the relative rates of these vary 
throughout the world [1,2]. Parenteral and 
sexual transmission predominates in in-
dustrialized countries, whereas horizontal 
and perinatal transmission predominates in 
developing countries [1]. Horizontal trans-
mission of HBV, particularly among young 
children, occurs predominantly in countries 
of the Eastern Mediterranean Region, Af-
rica, India and Turkey [1,3–5]. It is claimed 
that horizontal transmission usually occurs 
via inapparent percutaneous routes, through 
cuts and lesions [1,2]. 

HBV is generally associated with poor 
socioeconomic conditions. The regions of 
the world can be classified into areas of 
high, intermediate and low HBV endemic-
ity. The Eastern Mediterranean Region 
has high and intermediate endemic areas 
[2,6,7]. As an intermediate endemic area, 
20%–55% of Turkey’s population has sero-
logical evidence of past or current exposure 
to HBV infection, and the prevalence of 
hepatitis B surface antigen (HBsAg), the 
indicator of acute HBV infection, ranges 
between 2% and 10% [8–10]. The preva-
lence of HBsAg positivity in various risk 
groups ranges between 4% and 10% and 
the prevalence of hepatitis B core antibody 
(anti-HBc) positivity (indicating current or 

previous exposure to HBV infection) ranges 
between 26.2% and 68.8% [9]. HBV in 
Turkey is not only a problem for high-risk 
individuals, but may also be an important 
health risk for all members of society. 

In this study in Ankara, Turkey, the 
prevalence of HBV infection and markers 
of previous exposure were investigated 
in a group of workers at low-risk of HBV 
exposure.

Methods

A cross-sectional study investigated HBV 
infection in a group of low-risk workers 
with no known professional HBV exposure. 
Risk of exposure to HBV was evaluated by 
a questionnaire and the serological mark-
ers of HBV infection or exposure were 
measured. The study was conducted among 
staff of the Provincial Directorate of Rural 
Services, Ankara, which provides public 
services to villages. These public services 
include protection and improvement of the 
soil and water and preparation and imple-
mentation of programmes and projects for 
rural areas. The institution includes an oc-
cupational health office, where a full-time 
occupational physician works. 

A total of 655 workers were employed 
by the Provincial Directorate of Rural Serv-
ices in the study year (1996). Of workers 
contacted for the study, 604 (92.2%) were 
reached, and agreed to participate (581 
were males). The occupational physician at 
the Provincial Directorate of Rural Services 
completed a standardized questionnaire for 
each worker during a face-to-face interview 
and collected information on the socio-
demographic characteristics of the worker 
and exposure to risk factors for HBV in-
fection. The questionnaire included 63 
questions on the worker’s background char-
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acteristics, the worker’s exposure to risks of 
HBV infection and knowledge level about 
HBV infection. The exposure risks were: 
having had an injection, medical operation 
or blood test, using a barber, having sexual 
partners before or after marriage and if so 
whether condoms were used or not. Data on 
HBV-related knowledge are not presented 
in this paper.

Blood samples were obtained from 
study participants and family members after 
obtaining individuals’ informed consent 
verbally. Each of them was aware of the 
aim of the study and what the blood samples 
were tested for. Additionally, written ap-
proval for the study was obtained from the 
Provincial Directorate of Rural Services. 
Blood sampling was supervised by the lead 
author, who was the occupational physician 
in charge at the time of study, and samples 
were transferred to the laboratory in a stand-
ardized manner. HBsAg, hepatitis B surface 
antibody (anti-HBs) and anti-HBc titres 
were measured by enzyme-linked immuno-
sorbent assay (ELISA) at the Department of 
Clinical Microbiology of Ankara Training 
Hospital, which is responsible for provid-
ing health services to all workers. If the 
worker was positive for HBsAg, he/she was 
tested for hepatitis Be antigen (HBeAg), 
hepatitis Be antibody (HBeAb), hepatitis 
B immunoglobulin M antibody (HBcIgM) 
and hepatitis B immunoglobulin G antibody 
(HBcIgG). Similarly, when the worker was 
positive for HBsAg, blood samples were 
taken from his/her family members and 
tested for markers of hepatitis B exposure 
(HBsAg, anti-HBs, anti-HBc).

Following the interviews, a standardized 
face-to-face health education session was 
provided to each worker and his/her rela-
tives (preferably with all individuals com-
ing from the same family as a group) about 
HBV infection, risk factors and prevention 

methods. Also, a conference and two semi-
nars on the same topic were conducted for 
all the workers together. A similar educa-
tion was provided for family members of 
HbsAg-positive workers. As part of the 
study, all HbsAg-positive workers and fam-
ily members of HBsAg-positive workers 
were vaccinated against HBV infection.

Statistical analyses included frequency 
tables, chi-squared tests for testing the sig-
nificance of difference between proportions 
and multivariate analysis. Multivariate lo-
gistic regression analysis was conducted 
to study the association between exposure 
to HBV (i.e. past or ongoing HBV infec-
tion versus no exposure) and various risk 
factors. All analyses were conducted using 
Epi-Info, version 5.0, and SPSS, version 9.0 
statistical software packages. 

Results

Background characteristics
The age of workers ranged between 21 and 
51 years; the mean (standard deviation) age 
was 41.1 (5.9) years. Almost all of them 
were males (96.2%). More than half of 
the workers (64.1%) had finished primary 
school, and only 3.5% had a college educa-
tion. Almost all the workers (95.9%) were 
married with an average of 2.8 children.

Serological tests 
The serological tests could be complet-
ed for 571 participants. Overall 49.2% of 
study participants (281/571) had never 
been exposed to HBV infections (Figure 1). 
Of the remainder who had been exposed, 
6.6% (38/571) of workers were HBsAg-
positive and anti-HBc-positive, indicating 
late acute or chronic HBV infection. Two 
(2) individuals had chronic HBV infection, 
and were contagious. One (1) worker was 
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anti-HBs-positive who had been vaccinated 
for HBV infection. Both anti-HBs antibod-
ies and anti-HBc antibodies were detected in 
29.8% (170/571) of workers, while 14.2% 
(81/571) were positive for anti-HBc anti-
bodies only, indicating they were healthy 
individuals with previous HBV infection. 
Thus 289/571 (50.6%) workers had current 
infection or exposure to HBV infection. 

Of the 38 workers who were positive 
for HBsAg, 28 (73.7%) had at least one 
family member who was seropositive for 
HBV infection (i.e. HBsAg+, anti-HBs+ or 
anti-HBc+). The wife only was seropositive 
for 14 (36.8%), the wife and at least one 
child for 6 (15.8%), at least one child for 
4 (10.5%), the wife and at least one family 
member for 2 (5.3%) and the wife, child and 

HBsAg+ and 
anti-HBc+ 

38 workers 

Anti-HBs+

1 worker 
(vaccinated) 

Anti-HBs+ and 
anti-HBc+ 

170 workers 

Anti-HBc+ 

81 workers 

Family
members

(n = 140) in 28 
infected
families

HBeAg+  38 workers
HBeAb+  27 workers 
HBcIgM+  0 
HBcIgG+  34 workers

HBsAg+  

13 people 

Anti-HBs+

22 people 

Anti-HBc+

39 people 

Total tested

571 workers 

Never exposed

281 workers 

HBeAg+  2 people 
HBeAb+  5 people 
HBcIgM+  0 
HBcIgG+  11 people

Figure 1 Serological test results of 571 workers at the Provincial Directorate of Rural Services, 
Ankara, and their family members
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at least one family member for 2 (5.3%). 
Table 1 shows the serological finding for 
the family member of HBsAg-positive 
workers. Among family members of the 38 
HBsAg-positive workers, 15.7%, 27.9%, 
and 9.3% were positive for anti-HBs, anti-
HBc, and HBsAg respectively. As expected, 
HBV seropositivity was more prevalent 
among wives of the infected workers than 
their children, parents and other family 
members. 

Risk behaviour
The interviews showed that although the 
study participants were not in any special 

risk group for HBV infection, 598/604 
(99.0%) had been exposed to at least one 
HBV infection risk factor for hepatitis B 
infection in their lifetime (Table 2). Almost 
all workers had had at least one injection in 
their lifetime. The places they had chosen 
for injection varied: some people, particu-
larly the older ones, had been injected by 
an inexperienced person at home or by an 
unlicensed pharmacist (14.6%) (Table 3).

A major risk-taking behaviour for hepa-
titis B transmission is unsafe sex: out of 581 
male workers responding, 27.0% reported 
ever having extramarital sexual intercourse 

Table 1 Serological tests results of family members of the 38 
workers positive for hepatitis B surface antigen  

Parameter Positive Negative Not tested
  No. % No. % No. %

Wives (n = 36)       
 Anti-HBs 12 33.3 24 66.7 0 0.0
 Anti-HBc 20 55.6 13 36.1 3 8.3
 HBsAg 2 5.6 34 94.4 0 0.0

Children (n = 98)      
 Anti-HBs 8 8.2 81 82.6 9 9.2
 Anti-HBc 15 15.3 68 69.4 15 15.3
 HbsAg 6 6.1 85 86.7 7 7.1

Parents (n = 4)      
 Anti-HBs 0 0.0 3 75.0 1 25.0
 Anti-HBc 1 25.0 0 0.0 3 75.0
 HBsAg 2 50.0 1 25.0 1 25.0

Other family 
members (n = 14)      
 Anti-HBs 2 14.3 6 42.9 6 42.9
 Anti-HBc 3 21.4 2 14.3 9 64.3
 HBsAg 3 21.4 7 50.0 4 28.6

Total (n = 140)      
 Anti-HBs 22 15.7 114 81.4 16 11.4
 Anti-HBc 39 27.9 83 59.3 30 21.4
 HBsAg 13 9.3 127 90.7 12 85.7
n = number of respondents to the question.
HBsAg = hepatitis B surface antigen.
Anti-HBs = hepatitis B surface antibody.
Anti-HBc = hepatitis B core antibody.
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before marriage and 36.5% currently had 
extramarital intercourse (Table 4). The 
great majority of those who had had inter-
course prior to marriage (148/157; 94.3%) 
and of those currently having extramarital 
intercourse (190/212; 89.6%) reported that 
they never used a condom. Thus a total of 
62.5% had ever had unprotected extramari-
tal intercourse.

Logistic regression analysis 
The effect of individual risk factors on 
seropositivity (i.e. HBsAg+, anti-HBs+ or 
anti-HBc+) was evaluated in multiple lo-
gistic regression analysis. In modelling the 
following were included as potential risk 
factors: age group (age above average, i.e. 
42+ years versus < 42 years), shaving (yes 
versus no), haircut at the barber (yes versus 
no), using razor blade for hair trimming 
(yes versus no), having any surgical opera-
tion (yes versus no), ever had extramarital 
sexual intercourse (yes versus no). Using 
backward elimination (at α = 0.05), age was 
the only statistically significant risk factor 
for HBV seropositivity (P = 0.002) and risk 
was higher in older workers. The effect of 
condom use on HBV seropositivity could 
not be evaluated alone because condom use 
was only asked to individuals who had ever 
had extramarital sexual intercourse.

Discussion 

In this study of professionals with no known 
HBV infection risk, the prevalence of sero-
positivity for HBsAg and anti-HBc anti-
body was 6.6% and anti-HBs and/or anti-
HBc seropositivity were detected in 44.0% 
of the workers respectively. These rates 
are higher than the reported prevalence of 
HBV infection in populations of industrial-
ized countries [1,6], but similar to figures 

Table 2 Risk factors for hepatitis B infection 
among the workers  

Risk factor No. %
  (n = 604)

Ever had injection at:  
 Outpatient clinic 244 40.4
 Health centre 192 31.8
 Hospital 115 19.0
 Home (by paramedic) 90 14.9
 Occupational health care 
 centre 58 9.6
 Pharmacy 52 8.6
 Home (by unqualified 
 injectionist)  36 6.0
 Total 598 99.0

Ever had dental operation 571 94.5

Ever had blood test 548 90.7

Ever shaved beard at public 
 barbera 392 67.5

Ever had unprotected 
 extramarital sexual 
 intercoursea 363 62.5

Ever had medical operation 347 57.5

Ever had treatment at hospital 311 51.5
n = number of respondents to the question; an = 581 
(men only).

Table 3 Extramarital intercourse and condom 
usage among the male workers  

Extramarital sexual  No. %
intercourse (n = 581)

Never 212 36.5

Yes, prior to marriage 157 27.0
 Always used condom 4 0.7
 Sometimes used condom 5 0.9
 Never used condom  148 25.5

Yes, currently 212 36.5
 Always use condom 2 0.3
 Sometimes use condom 20 3.4
 Never use condom  190 32.7
n = number of respondents to the question.
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in different Middle Eastern countries [7], 
consistent with the fact that Turkey is lo-
cated in a semi-endemic region regarding 
the prevalence of hepatitis B infection. 
Previous research in Turkey has suggested 
that HBsAg-seropositivity among high-risk 
individuals, including health personnel, 
haemodialysis patients and sex workers, 
ranges between 3.5% and 54.0%, whereas 
the HBsAg-seropositivity is between 4.8% 
and 17.4% among low-risk individuals 
[8–10]. Total seropositivity (i.e. HBsAg+ 
or anti-HBs+ or anti-HBc+) rates obtained 
from previous studies on the Turkish popu-
lation ranged between 26.2% and 68.8%, 
indicating that up to two-thirds of the popu-
lation is currently or previously infected 
with HBV [8]. The frequency of any ex-
posure to HBV was found to be 50.6% in 
the study population, indicating that about 
1 in 2 individuals had been infected with 
hepatitis virus at some point in their lives. 
The findings indicate that hepatitis B virus 
is not a problem of high-risk groups only, 
but that all members of society are at-risk 
for HBV infection. 

Almost all the study participants re-
ported exposure to at least one HBV infec-
tion risk factor and the most commonly 
reported risk factor was having an injection, 
often outside hospitals or doctors’ clinics; 
14.6% of the study participants reported 
having had at least one injection at home by 
an experienced person or by an unlicensed 
pharmacist. Unqualified injectionists obtain 
their injection skills through a “master–
apprentice relation” and it is not known to 
what extent they are knowledgeable about 
blood-transmitted diseases and the need 
for precautions against them. Injection by 
experienced/unlicensed people was com-
mon practice in Turkey before the 1980s 
when health centres were not established 
throughout the country, and disposable 

syringes and needles were not in use. After 
the national vaccine campaign in 1985, use 
of disposable injection kits gained wide 
acceptance all over the country. Given the 
current health education activities about 
the risk factors for bloodborne diseases and 
related preventive measures, the younger 
generation is expected to be less at-risk of 
infection due to contaminated injections.

The high rate of HBV infection among 
the study participants could be due to the 
high rate of extra-marital sexual relation-
ships (among nearly one-third of the men), 
and non-use of condoms in about 90% of 
those having extramarital intercourse. Con-
dom use is not a common behaviour among 
men in Turkey, even in situations where 
their sexual partners are expected to have 
high probability of hepatitis B infection. 
Unsafe sex in extramarital relations is likely 
to increase the transmission of hepatitis B 
infection and could, at least partially, ex-
plain the high rates of hepatitis B infection 
in the study population.

In this study, occurrence of HBV in-
fection was also investigated for family 
members of HBsAg positive workers. In 
73.7% of HBsAg positive workers, at least 
one family member was also seropositive 
for HBV infection (i.e. HBsAg+, anti-
HBs+ or anti-HBc+). This figure is higher 
than HBV infection rates among wives 
and family members of blood donors and 
health personnel, which has been reported 
as 33%–71% [3]. Kuru et al. evaluated 
the HBV titres in husbands and other fam-
ily members of Turkish pregnant women: 
59.1% of family members showed serologi-
cal evidence of previous or ongoing HBV 
infection, and 27.1% of family members 
were positive for HBsAg. Kuru et al. also 
reported high rates of HBV infection among 
wives, children, and other family members 
of workers who were positive for hepatitis 



756 La Revue de Santé de la Méditerranée orientale, Vol. 12, No 6, 2006

المجلة الصحية لشرق المتوسط، منظمة الصحة العالمية، المجلد الثاني عشر، العدد ٦،  ٢٠٠٦ 

B antigen [4]. Studies conducted in the 
Eastern Mediterranean Region have shown 
evidence of horizontal transmission within 
families [5,7]. Horizontal transmission of 
HBV infection was also discussed in some 
studies conducted to explain the prevalence 
of hepatitis B among children [11,12] and 
among the members an American football 
team [13]. 

The likelihood of hepatitis B infection 
in a low-risk group was examined in this 
study. It was observed that the HBV expo-
sure risk among low-risk workers and their 
family members was higher than expected 
and these rates were not significantly differ-
ent than that expected for high-risk groups. 
This indicates that hepatitis B virus infection 
is a public health problem for all individuals 
in society, regardless of their professional 
risks or personal risk-taking behaviours. 
Recently, HBV infection has been included 
in the list of priority health concerns of the 
Turkish Ministry of Health. Risk factors for 
HBV infection, routes of transmission and 
potential preventive measures have been 
included in health education programmes 
and supported by the mass media. Hepatitis 
B vaccine has been included in the routine 
infant immunization scheme in Turkey since 
1997. Risk groups such as health personnel 
and security forces are tested periodically 
and are vaccinated. However, given the 
high seropositivity rates of HBV infection, 
education about bloodborne infections and 

vaccination of high-risk groups/infants will 
not be adequate alone to control the HBV 
infection. Nor it is practical to advocate 
universal HBV screening or vaccination of 
all susceptible people. However, patients 
admitted to hospitals for any reason could 
be tested for HBV and if they are found to 
be positive, examinations could be extended 
to their family members. Screening of preg-
nant women for HBV infection should be 
routinely conducted during prenatal care in 
hospitals. 

It is recommended that greater aware-
ness is needed in society about the ways of 
transmission of hepatitis B infection and 
preventive measures should be improved. 
The risks of horizontal transmission of 
hepatitis B should be emphasized in the 
health education programmes in Turkey 
and countries of the Eastern Mediterranean 
Region. An increase in awareness of the 
population of the risks of HBV infection 
and of potential preventive measures will 
definitely improve the control of HBV 
infection nationwide and will eventually 
decrease the associated health care costs.
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