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Background/aims: This study was conducted as a seroprevalence study on hepatitis C virus infection in a small city located in southern Anatolia, to estimate the prevalence of hepatitis C virus and to explore the potential risk factors for hepatitis C virus infection at this population level. Material and Methods: A total of 1427 (685 male (48%), 742 female) subjects agreed to participate
in the study. Risk factors were examined using a questionnaire. All blood samples were tested using third-generation anti-hepatitis
C virus enzyme-linked immunosorbent assays. Results: The overall anti-hepatitis C virus prevalence was 3.1% (44/1427). There
was a steady rise in the prevalence of anti-hepatitis C virus positivity with age; the anti-hepatitis C virus prevalence was slightly
higher in men (3.6%) than women (2.6%). The prevalence of anti-hepatitis C virus positivity was significantly higher in primary
school graduates (3.4%) (odds ratio [OR]: 4.1, 95% confidence interval [CI]: 1.5-11.6, p=0.0001) and in illiterate subjects (5.0%) (OR:
2.7, 95% CI: 1.1-7.4, p=0.021) compared to secondary-plus graduates. Anti-hepatitis C virus positivity was higher (3.7%) in married subjects (OR: 8.7, 95% CI: 1.2-63.7, p=0.003) compared to single subjects (0.0%). Having dental procedure, delivery at home, provocative abortion, working abroad, hypertension, and diabetes mellitus were factors found to increase the anti-hepatitis C virus positivity significantly. Conclusions: In the region of the current study, the anti-hepatitis C virus seroprevalence was higher compared to the whole country. Illiteracy, previous dental procedures, and working abroad in neighboring countries seem to be factors that
relate to this high ratio.
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Antakya yöresinde yüksek anti-HCV seroprevalans› ve risk faktörleri
Amaç: Bu çal›ﬂma güney Anadolu’nun bir s›n›r ﬂehrinde anti-hepatit C virus seroprevalans›n› saptamak, ikincil olarak da bu popülasyondaki potansiyel risk faktörlerini belirlemek amac›yla yap›lm›ﬂt›r. Gereç ve Yöntem: Çal›ﬂmaya 685 erkek, 742 kad›n toplam 1427 birey al›nd›. Risk faktörleri bir anket formu ile sorguland›. Tüm kan örnekleri anti-hepatit C virus için 3. jenerasyon enzyme-linked immunosorbent assays yöntemi ile analiz edildi. Bulgular: Toplam anti-hepatit C virus prevalans› 3.1% (44/1427)
saptand›. Erkeklerde anti-hepatit C virus pozitifli¤i (3.6%) kad›nlara göre daha fazla (2.6%) idi ve prevalans yaﬂla birlikte artmaktayd›. Anti-hepatit C virus prevalans› ilkokul mezunlar› (3.4%) (OR: 4.1, 95% CI: 1.5-11.6, p= 0.0001) ve e¤itimsizlerde (5.0%)
(OR:2.7, 95% CI: 1.1-7.4, p=0.021) ortaokul ve üstü e¤itimlilere göre anlaml› ölçüde daha yüksekti. Anti-hepatit C virus pozitifli¤i
evlilerde (3.7%) bekarlara (0.0%) göre daha fazla idi (OR:8.7, 95% CI: 1.2-63.7, p=0.003). Diﬂ müdahalesi, evde do¤um, provakatif
düﬂük, yurt d›ﬂ›nda çal›ﬂma, hipertansiyon, diabetes mellitus öyküsüne sahip olmak artm›ﬂ anti-hepatit C virus pozitifli¤i için anlaml› bulundu. Sonuç: Çal›ﬂman›n yap›ld›¤› bölgede anti-hepatit C virus seroprevalans› ülke geneli ile karﬂ›laﬂt›r›ld›¤›nda daha
yüksekti. E¤itimsiz, öncesinde diﬂ müdahalesi ve komﬂu ülkelerde çal›ﬂm›ﬂ olmak bu yüksek oranda etkili faktörler olarak gözükmektedir.
Anahtar kelimeler: Seroprevalans, hepatit C virus, risk faktörleri

INTRODUCTION
Hepatitis C virus (HCV) is a positive strand RNA
virus, which is related to the flavivirus family.
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Choo and his colleagues (1) first characterized
HCV in 1989. HCV was the most common cause of
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post-transfusion hepatitis before the screening of
all blood donors for HCV (2). According to the
World Health Organization (WHO) estimates, approximately 3% of the world population, or about
170 million people, may be infected with HCV
(3,4). In the United States (US), antibodies to
HCV are encountered in 0.1%-1.8% of the general
population. However, in different regions of the
world, the incidence of HCV infection both in the
general population and blood donors may be much
higher (5). In the general population, the prevalence of HCV in Turkey varies between 0% and
3.9% (6). HCV infections lead to acute hepatitis in
20% of cases and chronic hepatitis in 50% of cases,
20% of whom develop cirrhosis (7). There is also a
strong relationship between HCV and hepatocellular carcinoma (8). The parenteral route is the
most efficient route of HCV transmission and has
been well studied and documented; however,
many individuals with HCV infection report no
blood or blood product contact, needle sharing,
dental or surgery procedure, or other known risk
factors (9). Therefore, a number of other routes of
transmission, such as sexual or household exposure to an infected contact, are postulated but not
widely accepted, since conflicting data have emerged regarding the presence of HCV in body fluids
other than blood. However, some authors have found total absence of the virus in sperm, saliva, vaginal secretions, and other body fluids (10,11).
We conducted a seroepidemiological study on HCV
infection in a small city located in southern Anatolia, firstly, to estimate the prevalence of HCV, and
secondly, to explore the potential risk factors for
HCV infection at this population level.
MATERIALS AND METHODS
Antakya is a small border city in southern Anatolia. This city is quite unique in the country in that
many people living in the region have relatives
and strong sociocultural and commercial relations
with the neighboring countries. This city has
96,143 residents aged 20 years or older. A total of
1427 (685 male, 742 female) subjects were included in this study. These subjects were chosen from
the registry of primary care health centers of three different town centers and their villages in the
Antakya district and the city center. All families
living in the city, towns or villages had been registered by these health centers using a basic form
called the Household Health Registry Form
(HHRF). Volunteers who accepted to participate
in the study and gave their written informed con-

sent were enrolled. Ten ml of blood was drawn
from each volunteer. Blood drawn from the volunteers was centrifuged at 3500 round per minute
(min) for 5 min. The blood sample was deep-frozen
at -70°C. The sample was then defrosted, mixed
and centrifuged at 10,000 g relative centrifugal
force (RCF) for 10 min.
Anti-HCV antibody was analyzed twice by a thirdgeneration microparticle enzyme immunoassay
(MEIA) containing HCV antigens from the viral
core and from areas of the nonstructural NS3,
NS4 and NS5 regions (Abbott Laboratories, Abbott Park, IL, USA).
The study protocol was reviewed and approved by
the health administrator and also by the governor
of Antakya. The protocol was approved by the human research ethics committee of the university.
A structured interview was conducted by two trained interviewers to collect information about sociodemographic data, age, education (illiterate, primary school graduate, and secondary school graduate-plus), marital status, a previous history of
drug injection ever, hepatitis ever, transfusion
ever, previous surgical procedure, previous dental
procedure, alcohol consumption, sexual risk factors, and pregnancy and delivery status (spontaneous delivery, section or abortus).
Statistical Analyses
A sample size was calculated with an expected parameter estimate based on a previous study performed in this region (12). Assuming a 3.9% ratio
of HCV with a ±1% error, the minimum sample size thus required was approximately 1440 in the
study group within a 95% confidence and 80% power. The sample size was calculated with Epi-Info. The categorical variables between the groups
were analyzed by using the chi-square test or Fisher's exact test. Odds Ratio (OR) and 95% Confidence Interval (CI) were calculated. A p value
<0.05 was considered as significant. Statistical
analyses were performed using the Statistical
Package for the Social Sciences (SPSS) v 18.0. Results were presented as n (%) and mean±SD.
RESULTS
The overall anti-HCV prevalence was 3.1%
(44/1427). The sample mean age was 39.6±13.3 years (50.9±8.9 for anti-HCV (+) group and
39.2±13.4 for anti-HCV (-) group). Demographic
characteristics of the population are shown in
Table 1. The age range of the study population
was 20-75 years, with 50.7% aged 20-39 years,
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41.8% aged 40-59 years, and 7.5% aged over 60 years. Of the whole patient population, 83.8% were
married, 22.4% were illiterate, 45.2% were graTable 1. Demographic features of the study group
Variable name

Number

Percentage

Sex
Male

685

48

Female

742

52

<30

372

26.1

30-39

351

24.6

40-49

321

22.5

50-59

276

19.3

≥60

107

7.5

Illiterate

319

22.4

Primary

646

45.2

Secondary plus

462

32.4

Urban

418

29.3

Rural

1009

70.7

Married

1197

83.9

Single

230

16.1

1427

100

Age

Education

Birth Place

Marital Status

Total

duated from primary school, and 32.4% were graduated from secondary school or higher.
Distribution of the population in the Antakya region and the frequencies of HCV positivity in the
study sample by sex and age groups are shown in
Table 2. There was a steady rise in the prevalence
of anti-HCV positivity with age.
Risk factors associated with HCV seropositivity
are shown in Table 3. The anti-HCV prevalence
was slightly higher in men (3.6%) than women
(2.6%). The prevalence of anti-HCV positivity was
significantly higher in subjects who were primary
school graduates (3.4%) (OR: 4.1, 95% CI: 1.5-11.6,
p=0.0001) and in subjects who were illiterate
(5.0%) (OR: 2.7, 95% CI: 1.1-7.4, p=0.021) compared to subjects who were secondary school graduates-plus. The prevalence was 3.7% in married subjects (OR: 8.7, 95% CI: 1.2-63.7, p=0.003) compared to single subjects (0%). Having dental procedure, delivery at home, provocative abortion, partner
living abroad, hypertension, and diabetes mellitus
were all found to increase the anti-HCV positivity
significantly. However, multivariate analysis showed that none of the variables found to be statistically significant in univariate analysis was an independent risk factor for HCV positivity.

Table 2. Demographic features of the population and relation of anti-HCV positivity in study sample by sex and
age groups in Antakya region
Sex

Age groups

Population
n

Sample
n

HCV (+)
n

HCV (+)
%
0

Male
<30

21807

172

0

30-39

11762

163

0

0

40-49

8224

149

9

6.0

50-59

4330

148

10

6.8

≥60

4462

53

6

11.3

Total

50585

685

25

3.6

Female
<30

18498

200

0

0

30-39

10412

188

5

2.7

40-49

8121

172

5

2.9

50-59

4156

128

7

5.5

≥60

4371

54

2

3.7

Total

45558

742

19

2.6

Total

576

<30

40305

372

0

0

30-39

22174

351

5

1.4

40-49

16345

321

14

4.4

50-59

8486

276

17

6.2

≥60

8833

107

8

7.5

Total

96143

1427

44

3.1
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Table 3. Univariate analysis of risk factors for anti-HCV positivity
HCV

Sex
Male
Female
Birth place
Urban
Rural
Education
Illiterate
Primary (5 years)
Secondary-plus
Surgery
Yes
No
Dental procedure
No
Yes
Hospitalization
No
Yes
Marital Status
Married
Single
Pregnancy
Absent
1-2
3+
Delivery
Hospital
In-house or hospital
In-house
Abortion
Absent
Spontaneous
Provocative
Section
No
Yes
Working Abroad
No
Yes
Partner Living Abroad
No
Yes
Hypertension
No
Yes
Diabetes Mellitus
No
Yes
Alcohol
Non-user
User
Smoking
No
Yes

Positive
n (%)

Negative
n

OR (95% CI), p

25 (3.6)
19 (2.6)

660
723

1.4 (0.8-2.6) 0.234

8 (1.9)
36 (3.6)

410
973

0.5 (0.2-1.1) 0.100

16 (5.0)
22 (3.4)
6 (1.3)

303
624
456

4.1 (1.5-11.6) 0.0001
2.7 (1.1-7.4) 0.021
Ref.

19 (2.3)
25 (4.2)

818
565

1.9 (1.1-3.5) 0.034

0 (0.0)
44 (3.8)

276
1107

10.9 (1.5-80.6) 0.001

19 (2.9)
25 (3.2)

626
757

1.1 (0.6-1.9) 0.785

44 (3.7)
0 (0.0)

1153
230

8.7 (1.2-63.7) 0.003

1 (0.7)
5 (1.6)
13 (4.4)

139
300
284

Ref.
2.3 (0.3-52.5) 0.737
6.3 (0.9-130.5) 0.084

4 (1.6)
6 (3.2)
8 (5.1)

251
183
150

Ref.
2.1 (0.6-7.4) 0.259
3.5 (1.1-7.4) 0.032

7 (1.8)
6 (2.3)
6 (7.2)

394
252
77

Ref.
1.3 (0.4-4.5) 0.876
4.7 (1.3-14.9) 0.014

17 (2.6)
2 (2.0)

627
96

0.8 (0.2-3.3) 0.725

25 (2.3)
19 (5.8)

1073
310

2.6 (1.4-4.8) 0.001

7 (1.7)
12 (5.7)

395
197

3.4 (1.3-8.8) 0.007

29 (2.3)
15 (9.0)

1232
151

4.2 (2.2-8.0) 0.0001

36 (2.7)
8 (8.8)

1300
83

3.4 (1.6-7.7) 0.001

41 (3.2)
3 (1.8)

1227
156

0.5 (0.2-1.7) 0.295

37 (3.4)
7 (2.1)

1058
325

0.6 (0.3-1.3) 0.241
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DISCUSSION
These data show that HCV infection is highly prevalent in this area of southern Anatolia. Healthy
individuals have an extremely variable HCV infection prevalence rate worldwide (13,14). While
most countries have prevalence rates from 1%-2%,
several countries have relatively high prevalence
rates, including Egypt (15%), Pakistan (4.7%) and
Saudi Arabia (5.6%) (15). Anti-HCV seroprevalence of narrow groups in different parts of Turkey
was shown to range between 0% and 3.9% (6). This
ratio was found to be 1% in the TURKHEP study
that was executed in the whole country (16). Total
HCV seroprevalence was determined as 3.1% in
the province in which we worked. This ratio was
higher than the overall country rate. The citizens
of the province generally worked or visited neighboring countries such as Syria, Saudi Arabia and
Egypt, where these people had kinship, together
with historical and sociocultural relations. In Syria, there are no published data on HCV seroprevalence in the general population, but a positivity of
60.5% for intravenous drug users, 3% for health
workers, and 6% for hemodialysis workers was reported (17,18). There are also no sufficient data on
general HCV prevalence in Saudi Arabia, but high
values like 5.8% were reported (19). Egypt perhaps has one of the highest HCV prevalences at
approximately 15%. Prevalence increased with
age, with the highest value being 39.4% between
55-59 years (20). Higher anti-HCV positivity in
subjects who had visited a neighboring country
than in those who had not (5.8% vs. 2.3%) was probably due to the high anti-HCV positivity in these
countries.
The rate of acquiring HCV from the community is
15x100000 per person per year in the US and the
route of transmission can be determined in only
60% (21). Among some potential exposures, nonparenteral drug use, sexually transmitted diseases, and low socioeconomic level can be considered
(22,23). Twenty-eight percent of HCV- positive individuals were reported to have low socioeconomic
level (23). In fact, in our study, 81% of subjects
with anti-HCV positivity had rural origin and 36%
of them were illiterate.
In our study, HCV infection increased with age, as
supported by previous studies (24,25). This rate
reached 6.2% in subjects between 50-59 years of
age and 7.5% in subjects older than 60 years of
age. This finding may reflect the improvement in
health care and sanitation with improved socioe-
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conomic level. Recently, the quality of health services has improved and novel therapeutic drugs
have been accessible. Until a few previous decades, antibiotics and analgesics were administered
to patients mostly through the parenteral route.
During such therapies, non-disposable injectors
were often used. Use of non-disposable injection
equipment may increase the rate of HCV infections (26,27). In fact, all 44 subjects who were antiHCV-positive in our study had a history of a dental procedure. In the Antakya region, dental therapies have been performed generally by dental
technicians and not by medical dentists. Considering the common use of non-disposable injectors
and poor sterilization conditions in previous decades, dental procedures might have played a crucial role in transmission of the disease. Similarly, in
the current study population, 18 anti-HCV-positive women out of 19 had a history of childbearing,
which may support a parenteral transmission. However, the age of the subject also increased as the
number of deliveries increased in the population
group. Additionally, 43.1% of anti-HCV- positive
subjects had a history of a surgical intervention.
The low rate of transmission in surgical interventions over dental procedures might be explained
by the better sterilization conditions in hospitals.
The prevalence of anti-HCV was higher in men.
This might be a result of the men working abroad.
All the anti-HCV-positive individuals in our study
were married. Prevalence of anti-HCV positivity
was also higher in patients with diabetes and
hypertension. The probable explanation for higher
prevalences in these groups is that these patients
may require health care more frequently and that
some patients with diabetes need everyday subcutaneous injection of insulin.
The prevalence of anti-HCV among the sexual and
household contacts of chronic hepatitis C patients
ranged from 0% to 27% (5,28). By using third-generation enzyme-linked immunosorbent assay
(ELISA) and polymerase chain reaction (PCR)
techniques, they found the incidence of anti-HCV
to be 7.3% (15.6% spouses, 3.2% in other relatives)
(29). Guadagnino et al. (30) showed that spouses
who had been married to the index cases longer
than 20 years had a 7.5-fold risk of HCV seropositivity as compared with those married less than 20
years. Therefore, household transmission may
contribute to anti-HCV-positive cases. Having no
anti-HCV-positive individual in the population
under 30 years of age can be explained both by the
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improved health conditions and improved precautionary measures.
Recently, some Italian researchers have shown
that HCV infection presented a geographic pattern in northern Italy, and they started to investigate a nontraditional route of transmission like biologic vectors (31). Since HCV was considered a
flavivirus (32), in the past, some biologic vectors
might have been implicated in HCV transmission.
The Antakya region was quite rich for mosquito
reservoir previously. The contribution of this vector in the elderly and in rural areas for anti-HCV

positivity can be questioned. However, there is not
enough evidence to support the hypothesis of the
potency of mosquitoes for HCV transmission
(33,34).
As a result, in the region of the current study, the
anti-HCV seroprevalence was higher when compared to the whole country. Higher rates of antiHCV positivity seem to be influenced by low education status, previous dental procedures, working
in the neighboring countries with very high rates
of anti-HCV positivity, and chronic medical conditions such as diabetes and hypertension.
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