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Introduction
Chronic hepatitis due to hepatitis B virus (HBV) and 
hepatitis C virus (HCV) infections is the most common 
cause of chronic liver disease. Risk for developing cirrhosis, 
hepatic insufficiency, and hepatocellular carcinoma 
(HCC) is higher in subjects infected by HBV than the 
normal population. It is estimated that 350 to 400 million 
people worldwide have chronic HBV infections (1,2). In 
Turkey, about 5% of people (3.5 to 4 million subjects) 
are estimated to be carriers of HBsAg and approximately 
10,000 to 15,000 subjects and 5000 subjects are estimated 
to die due to cirrhosis and its complications and HCC, 
respectively, resulting from chronic hepatitis B infection 
(3). HBV is frequently contracted in humans by parenteral 
contact with infected blood or body secretions, sexual 
intercourse, transmission from infected mothers to 
newborns, and other nonsexual close contact with infected 
subjects. Carriers of HBsAg with a healthy appearance, 
chronic patients, and individuals with acute infection play 
an important role in transmission (4).

It is estimated that more than 170 million people 
are infected by HCV worldwide (5). In Turkey, HCV 
seropositivity varies between 1% and 2.4% (6). Chronic 
hepatitis C infection leads to about 25% to 40% of 
chronic hepatic disease; 40% of patients requiring liver 
transplantation have chronic hepatitis infection (1). 
Intravenous drug abusers, people who received blood 
transfusions before 1990, dialysis patients, and children 
delivered by infected mothers constitute the main risk 
groups (6).

Knowing the HBV and HCV prevalence within a 
population is crucial and required for combating these 
infections. The aim of this study is to determine the rate 
of carriage of HBV and HCV and to create awareness of 
transmission of and protection from HBV and HCV in 
Düzce, Turkey.

2. Materials and methods
The present study was conducted in the Düzce city center 
and in town centers like Akçakoca, Gölyaka, Gümüşova, 
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and Kaynaşlı and their villages. A multistep method was 
used for sampling. In the first step, town population was 
divided into 2 areas: the town center (urban area) and the 
rural area. In the second step, sample size was determined 
by cluster-type exemplification method in town centers 
according to their populations (family heath care centers 
were accepted as a cluster). During the third step, subjects 
for sampling were determined by randomization. In total, 
1321 subjects (667 women, 654 men) were considered as 
the sampling group among 194,000 subjects who were 
≥18 years of age in Düzce. Sampling size was determined 
according to population percentage by considering sex 
and age range. Among the study group, 547 (41.4%) were 
from rural areas near Düzce and 794 (58.6%) were from 
urban areas. Subjects were classified in 5 groups according 
to age (18 to 29, 30 to 39, 40 to 49, 50 to 59, and 60 years 
of age or more) and 6 groups according to educational 
level (not literate, literate, graduated from primary school, 
graduated from secondary school, graduated from high 
school, and graduated from university). Classification 
of professional groups was as follows: farmer, industrial 
worker, housewife, state employee, security staff, artisan, 
healthcare professional, driver, retired, and other. 

An 8-mL blood sample was obtained in a vacuum tube 
with gel from the forearm of the subjects during visits 
to family healthcare centers. Samples were centrifuged 
at 3000 rpm for 5 min and serum was separated. Serum 
samples of subjects were analyzed on the same day at the 
Düzce University Faculty of Medicine Infectious Diseases 
Laboratory. HBsAg (Equipar Diagnostici, Saronno, Italy) 
was analyzed by membrane-based immunodiagnostics, 
and anti-HBs (Equipar Diagnostici) and anti-HCV 
(Equipar Diagnostici) were assessed by a chromatographic 
immunoassay one-step quick diagnostic test.

The study was approved by the Ethics Committee 
of the Düzce University School of Medicine. Informed 
consent was obtained from all subjects and a questionnaire 
was completed in a face-to-face interview. Demographics 
such as age, sex, marital status, residence area, and 
profession were determined by questionnaire. Education 
level, income level, and number of family members were 
recorded in order to determine socioeconomic level. 
In addition, certain risk factors for hepatitis virus were 
examined (i.e. dental care during the last year, blood 
transfusion, surgery, hospital admission, razor usage, 
usage of hematite at hair salons). In addition, subjects 
were asked about their circumcision method, history of 
hepatitis B vaccination, residency in Düzce during the 
1999 earthquake, lifestyle following the earthquake in 
prefabricated houses, and history of hepatitis B, hepatitis 
C, cirrhosis, and liver cancer in the immediate family or 
relatives or history of another person with hepatitis C also 
living in the same house.

In this study, all subjects giving blood samples and 
responding to the questionnaire were trained about virus 
transmission, how to protect against HBV and HCV 
infections, and the significant role of vaccinations in 
protection from HBV infection.

The obtained data were transferred to SPSS 10.0 for 
Windows. Mean values were calculated as arithmetical 
mean ± standard deviation. If necessary, the chi-square 
test and Fisher’s exact test were used in comparisons 
between groups. Results of analysis were evaluated at a 95% 
confidence interval. P < 0.05 was considered statistically 
significant.

3. Results
The study included 1321 people, 667 (50.5%) of whom 
were women and 654 (49.5%) of whom were men, with 
a mean age of 41.9 ± 15.7 years old (age range: 18–87). 
Among the included subjects, 547 (41.4%) were from rural 
areas and 774 (58.6%) were from urban areas. 

In Düzce, the carriage rate of HBsAg was 4.8% 
(64/1321). This was 4.3% (29/667) in women and 5.4% 
(35/654) in men (P = 0.396). HBsAg carriage according 
to age was significantly different between groups (P = 
0.005). Excluding the age groups with the highest and 
lowest carriage rates, the HBsAg carriage rate was not 
significantly different between groups; significance was 
due to the difference in age groups of 40 to 49 (8.4%) years 
and of 60 years or greater (1.0%) (P < 0.001). Distributions 
of HBsAg carriage according to age and sex are shown in 
Table 1. Positivity of HBsAg was 5.3% (29/547) in rural 
areas and 4.5% (35/774) in urban areas (P = 0.516). It was 
4.3% in the Düzce city center, 6.7% in Akçakoca, 6.2% in 
Gölyaka, 1.4% in Gümüşova, and 6.8% in Kaynaşlı. The 
lowest positivity of HBsAg was in Gümüşova, but statistical 
analysis showed no significant differences among these 
residential areas (P = 0.309). 

Positivity of HBsAg was 3.1% in subjects who were 
not literate, 6.3% in only literate subjects, 5.3% in subjects 
who graduated from primary school, 4.6% in subjects 
who graduated from secondary school, 5.0% in subjects 
who graduated from high school, and 3.3% in subjects 
who graduated from university (P = 0.854). It was 5.8% in 
subjects with a low socioeconomic level, 4.4% in subjects 
with a moderate socioeconomic level, and 2.3% in subjects 
with a high socioeconomic level. There was no statistically 
significant difference between groups (P = 0.211).  

HBsAg positivity was higher in subjects with dental 
intervention (P = 0.002) and also in subjects with a history 
of cohabitation with individuals with hepatitis B (P = 
0.036) (Table 2). It was 11.3% in men circumcised during 
a common circumcision ceremony, 5.0% in subjects 
circumcised at home, and 2.6% in subjects circumcised 
in a healthcare setting. Carriage rate was lower in subjects 
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Table 1. Distribution of HBsAg carriage according to age and sex.

Age group
Women Men Total

Number Percent Number Percent Number Percent

18 to 29 10/196 5.1 9/161 5.9 19/357 5.3

30 to 39 6/165 3.6 8/142 5.6 14/307 4.6

40 to 49 10/124 8.1 13/151 8.6 23/275 8.4

50 to 59 3/92 3.3 3/86 3.5 6/178 3.4

60 and older 0/90 0.0 2/114 1.8 2/204 1.0

Total 29/667 4.3 35/654 5.4 64/1321 4.8

Table 2. Distribution of HBsAg positivity according to risk factors.

Risk factors Number
HBsAg-positive HBsAg-negative

P
N      (%) N   (%)

Dental intervention within 
the last year

Yes 238 21      (8.8) 217 (91.2)
0.002No 1083 43      (4.0) 1040  (96.0)

Operation within the last year
Yes 131 4          (3.0) 127   (97)

0.4No 1290 6     (4.7) 1230  (95.3)

Hospital admission within the 
last year

Yes 192 5  (2.6) 187   (97.4)
0.118No 1129 59        (5.2) 1070 (94.8)

Blood transfusion within the 
last year

Yes 35 0         (0.0) 35      (100.0)
0.41No 1286 64       (4.9) 1222  (95.1)

Blood transfusion within the 
last 20 years

Yes 60 1      (1.7) 59       (98.3)
0.36No 1261 63      (5.0) 1198   (95.0)

Sharing a house with a subject 
with hepatitis B

Yes 52 6           (11.5) 46    (88.5)
0.036No 1269 58      (4.6) 1211  (95.4)

Presence of hepatitis B in partner
Yes 37 4      (10.8) 33    (89.2)

0.1No 1284 60    (4.7) 1224  (95.3)

Shared razor usage in men 
Yes 59 2         (3.4) 57  (96.6)

0.761No 595 33      (5.5) 562     (94.5)

Hematite usage in men at 
hair salon

Yes 204 13   (6.4) 191  (93.6)
0.435No 450 22 (4.9) 428   (95.1)

At least one injection
Yes 1212 56      (4.6) 1156 (95.4)

0.205No 109 8 (7.3) 101 (92.7)

Syringe injury with risk
Yes 19 1          (5.3) 18    (94.7)

0.613No 1302 63  (4.8) 1239 (95.2)

Family history of cirrhosis 
or liver cancer

Yes 104 9       (8.7) 95  (91.3)
0.059No 1217 55      (4.5) 1162   (95.5)
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circumcised in a healthcare setting; however, the difference 
was not statistically significant between groups (P = 0.309). 

In addition, carriage of HBsAg was evaluated in subjects 
living in Düzce during the earthquake and continuing to 
live in prefabricated houses following the earthquake. 
There was no significant difference between subjects living 
in Düzce during the earthquake and subjects who were not 
in Düzce (P = 0.309). Similarly, there was no significant 
difference between subjects living in prefabricated houses 
following the earthquake and those who had no history of 
living in these houses (P = 0.916). 

HBsAg positivity was evaluated by distribution 
according to professional groups and the rate was relatively 
higher in security staff (11.1%) and drivers (13.2%), but 
these differences were not statistically significant (P = 
0.151) (Table 3). 

The anti-HBs positivity rate was found to be 9.4% 
(124/1321) in the population analyzed for carriage of 
HBsAg (Table 4). This was due to hepatitis B vaccination 
in 17.7% (22/124) of the anti-HBs–positive subjects, while 
other cases were due to natural immunity resulting from 
past infections of hepatitis B.  

According to the results of this study, prevalence of 
anti-HCV was 0.7% (9/1321) in the region. Distribution 
of anti-HCV positivity according to age groups and 
residential areas are shown in Tables 5 and 6, respectively.

4. Discussion
Prevalence of HBV infection varies in different areas of the 
world. Therefore, world countries are classified in 3 groups. 
The first is highly endemic areas, where the population’s 
HBsAg positivity rate is higher than 8%. Many Asian 
countries (except Japan and India), the Amazon region, 

the Pacific islands, Australia, and New Zeeland are in 
this group. Moderately endemic areas are those where 
HBsAg positivity is between 2% and 7%. This includes 
North African countries, Middle Eastern countries, the 
Mediterranean region (including Turkey), East Europe, 
and Russia. The lowest endemic areas are those where 
the HBsAg positivity rate is less than 2%. This includes 
North America and North and West Europe (2). HBsAg 
carriage rates have been reported to vary from 2.7% to 
13.6% in different regions of Turkey (7–13). In the present 
study, it was found to be 4.8% in the Düzce region. This 
prevalence is consistent with prevalence rates determined 
for moderately endemic regions, which includes Turkey. 

It is well known that urban and rural areas should be 
collectively screened to find the real prevalence of HBsAg 
in the normal population (4). Dursun et al. found a higher 
prevalence of HBsAg positivity in rural areas (8.2%) than 
in urban areas (6.2%) (14). In Turkey, other studies did not 
show any significant difference between rural and urban 
areas in respect to carriage rate (12,15). In this study, 
HBsAg positivity was higher in rural areas (5.3%) than 
urban areas (4.5%), which was statistically insignificant (P 
= 0.516). 

Transmission of hepatitis virus is well recognized in 
dental clinics from patient to patient by direct contact with 
blood and body secretions or contaminated instruments 
(16). Khan et al. determined that dental procedures (tooth 
extraction, channel treatment, etc.) are major risk factors 
for HBV (17). In a study conducted by Sali et al., visits to 
dentists did not constitute a risk for hepatitis B; however, 
dental procedures done by individuals other than dentists 
increased HBV risk (18). Erden et al. determined that 
tooth extraction was a risk factor for HBsAg positivity 

Table 3. Distribution of HBsAg positivity according to profession.

Profession Total
HBsAg-positive HBsAg-negative

N (%) N     (%)

Farmer 61 2   (3.3) 59 (96.7)

Industrial worker 238 15  (6.3) 223 (93.7)

Housewife 549 27   (4.9) 522  (95.1)

State employee 108 4   (3.7) 104 (96.3)

Security 27 3 (11.1) 24 (89.9)

Artisan 78 2   (2.6) 76 (97.4)

Healthcare professional 46 1 (2.2) 45 (97.8)

Driver 38 5 (13.2) 33 (86.8)

Retired 107 3  (2.8) 104 (97.2)

Other 69 2  (2.8) 67 (97.2)
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Table 4. Distribution of anti-HBsAg positivity according to certain groups.

Groups
Anti-HBs–positive Anti-HBs–negative

N (%) N  (%) P

Sex                            
Female 667 78   (11.7) 589  (88.3)

0.004Male 654 46  (7.0) 608  (93.0)

Residential area
Rural 547 39   (7.1) 508 (92.9)

0.018Urban 774 85  (11.0) 689 (89.0)

Presence of hepatitis B 
in partner

Yes 37 4   (10.8) 33 (89.2)

0.772No 1284 120  (9.3) 1164 (90.7)

*Socioeconomic level       

Low 625 46  (7.4) 579 (92.6)

0.017
Moderate 568 59 (10.4) 509 (89.6)

High 128 19   (14.8) 109 (85.2)

Educational level 

Not literate 96 9  (9.4) 87 (90.6)

0.241

Only literate 64 3   (4.7) 61 (95.3)

Primary school 663 64  (9.7) 599 (90.3)

Secondary school 109 7  (6.4) 102  (93.6)

High school 238 20   (8.4) 218 (91.6)

University 151 21   (13.9) 130 (86.1)

Total 1321 124 (9.4) 1197 (90.6)

*: Significant difference among 3 groups of socioeconomic levels in respect to anti-HBs positivity was present between 
low and high socioeconomic levels (P = 0.006) and this was determined by comparison of paired groups. 

Table 5. Distribution of anti-HCV positivity according to age groups and sex.

Age group
Women Men Total

Number Percentage Number Percentage Number Percentage

18 to 29 2/196 1.0 1/161 0.6 3/357 0.8

30 to 39 2/165 1.2 0/142 0.0 2/307 0.6

40 to 49 1/124 0.8 0/151 0.0 1/275 0.4

50 to 59 0/92 0.0 1/86 1.2 1/178 0.5

60 and older 1/90 1.1 1/114 0.9 2/204 1.0

Total 6/667 0.9 3/654 0.5 9/1321 0.7
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(19). However, Aşan et al. found no statistical significance 
between dental procedures and HBsAg positivity (11). 
In the present study, HBsAg positivity in the group with 
dental treatment was significantly higher than carriage 
in subjects without dental treatment (4.0%) (P = 0.002). 
As hepatitis B may be transmitted by HBV-contaminated 
instruments during dental procedures, dentists and 
their staff should pay more attention to sterilization and 
disinfection.

HBV carriage among family members may be related to 
sharing the same house, if no other means of transmission 
are present (2). A study showed that close contact with 
an HBV-infected family member was an independent 
risk factor for HBV dissemination (18). Another study 
showed that sharing the house with a subject with a past 
HBV infection or HBV carriage significantly increased 
contamination risk (7). Our results are concordant with 
these data, showing a higher HBsAg positivity rate (11.5%) 
in subjects with history of sharing the same house with a 
subject with hepatitis B compared to the subjects without 
such a history (4.6%) (P = 0.036). Contact with blood and 

serous secretions or infected skin may occur for people 
sharing the house with HBV-infected subjects. Therefore, 
subjects sharing their house with a subject with hepatitis 
B should be screened, those with HBsAg positivity should 
be monitored, and those are not yet infected should be 
immunized by vaccine.

In a study conducted by Wang et al., HBsAg positivity 
was 2.6 times more frequent in subjects with family history 
of HCC (20). In this study, HBsAg positivity in subjects 
with a family history of cirrhosis or liver cancer was 
notably higher (8.7%) than HBsAg carriage rate in subjects 
without this risk factor (4.5%); however, the difference did 
not reach a statistically significant level (P = 0.059). Family 
members could be responsible for HBV transmission in 
these subjects with high risk of having HBV infection.

Hepatitis B may be transmitted during circumcision 
done by nonsterile instruments. In a study done by Otkun 
et al., commonly shared circumcision procedures may be 
an independent risk factor for hepatitis B transmission 
(23). According to our survey, although the difference 
between groups was not statistically significant (P = 

Table 6. Distribution of anti-HCV positivity according to residential area.

Residential area Anti-HCV–positive Anti-HCV–negative

N (%) N  (%)

Center
Rural (393) 1 (0.3) 392 (99.7)

Urban (481) 5  (1.0) 476 (99.0)   

Total (874) 6   (0.7) 868 (99.3) 

Akçakoca
Rural (29) 0 (0.0) 29  (100.0)

Urban (164) 1   (0.6) 163  (99.4)

Total (194) 1  (0.5) 193 (99.5)

Gölyaka
Rural (46) 0   (0.0) 46 (100.0)

Urban (50) 0  (0.0) 50     (100.0)

Total (96) 0  (0.0) 96 (100.0)

Gümüşova
Rural (38) 1  (2.6) 37      (97.4)

Urban (31) 0 (0.0) 31  (100.0)

Total (69) 1 (1.4) 68  (98.6)

Kaynaşlı
Rural (41) 0 (0.0) 41   (100.0)

Urban (47) 1     (2.1)   46   (97.9)

Total (88) 1  (1.1)   87 (89.9)

Total in general

Rural (547) 2   (0.4) 545  (99.6)

Urban (774) 7  (0.9) 767 (99.1)

Total (1321) 9   (0.7) 1312 (99.3)
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0.309), HBsAg carriage (11.3%) was relatively high for 
commonly shared procedures. Therefore, commonly 
shared procedures should be avoided and circumcision at 
healthcare institutions should be promoted. 

Transmission and dissemination of infectious diseases 
is high in regions impacted by earthquakes. Emergency 
surgery procedures and intensive blood transfusions 
following an earthquake may contribute to dissemination 
of infectious diseases transmitted via blood (24). In the 
present study, there was no significant difference between 
subjects living in Düzce during the earthquake in 1999 
and subjects who were not in Düzce, nor between subjects 
living in prefabricated houses following the earthquake 
and those who had no history of living in such houses. 

Security staff, hair dressers, and drivers were 
determined as high-risk professions in respect to HBsAg 
carriage (4,18). In this study, although there was no 
statistically significant difference between professional 
groups (P = 0.151), carriage rate was relatively higher 
in security staff (11.1%) and drivers (13.2%) (Table 3). 
Lifestyle and routine contact with different kinds of people 
may cause higher HBsAg carriage rates in these groups. 

Anti-HBs positivity may be due to either hepatitis B 
vaccination or natural immunity related to past infection 
(4). In Düzce, the anti-HBs positivity rate was 9.4%, and 
this was due to hepatitis B vaccination only in 17.7% of the 
anti-HBs–positive subjects. It is clear that, in this region, 

risk groups should be determined by large screening 
studies and sensitive subjects should be immunized by 
active immunization. 

HCV is a major public health problem and one of the 
leading causes of chronic liver diseases. In the United 
States, 1.8% of the population is HCV-seropositive (1). 
Prevalence of HCV is less than or equal to 0.5% in Austria, 
Scandinavia, and the Netherlands and greater than or 
equal to 3% in Italy, Bulgaria, Greece, and Romania (25). 
Prevalence of anti-HCV is 2.1% in Thailand and 1.6% in the 
Orissa region of India (26,27). Studies conducted in Turkey 
showed that prevalence of HCV was in the range of 0.5% 
to 3.9% (8–10,13,28–30). In our study, prevalence of anti-
HCV was found to be 0.7% in the Düzce region. This result 
is consistent with other studies’ results obtained in Turkey.

In conclusion, this is the first study to determine 
prevalence of HBsAg and anti-HCV in adults in Düzce 
including rural and urban areas. Overall results were 
consistent with the previous reports conducted in Turkey. 
Performing necessary screening, especially in risk 
groups, and determining subjects who are in contact with 
HBsAg carriers are important steps to prevent new cases. 
Common circumcisions should be stopped, inspections of 
dentist offices should be increased, and dental staff should 
be trained about sterilization. In addition, training courses 
for increasing the awareness of people regarding hepatitis 
B and C should be organized.
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