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 Aim: Increases in the incidences of various infectious diseases have been reported after natural 
disasters such as earthquakes. This study was conducted to investigate whether the 
seroprevalence of hepatitis B and hepatitis C, which can be transmitted horizontally or 
through blood, increased after the Düzce earthquake due to unfavorable changes in 
environmental conditions, as well as injuries, and crowded living. 

Materials and Methods: Blood samples were obtained from a total of 2296 residents of rural 
Y lca in Düzce province.. After separating the serum, samples were evaluated for HBsAg and 
anti-HCV seropositivity using Equipar ELISA kits (üretici firma/ülke). 

Results: Of the 2296 people included, 64% were female (n = 1471) and 36% were male (n = 
825). The mean age of the patients was 49.7 (± 14:2) years. HBsAg positivity was detected in 42 
people (1.8%), and anti-HCV positivity was detected in eight people (0.3%). 

Conclusion: The results of this study showed that hepatitis B and hepatitis C seroprevalence 
rates were not higher than the average values for Turkey as anticipated. Y lca region 
sustained moderate earthquake damage, has low population mobility due to limited 
immigration to the region, and is a closed society, all factors which could explain the average 
seroprevalence rates.  
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Amaç: Deprem gibi do al afetler sonras nda çe itli enfeksiyon hastal klar n n görülme 
s kl nda art  bildirilmi tir. Bu çal ma, Düzce depreminden sonra çevre artlar ndaki olumsuz 
de i imle birlikte, yaralanmalar ve kalabal k ya am sonras nda kan yoluyla veya horizontal 
olarak bula abilen Hepatit B ve Hepatit C seroprevalans nda farkl l k olup olmad n n 
ara t r lmas  amac yla yap ld .  

Gereç ve Yöntem: Düzce ili Y lca k rsal nda ya ayan toplam 2296 ki inin kan örnekleri al nd . 
Serumlar  ayr ld ktan sonra örnekler HBsAg ve Anti HCV seropozitifli i aç s ndan Equipar ELISA 
kitleri (üretici firma/ülke) kullan larak çal ld .  

Bulgular: 2296 ki inin %64'ü kad n (n=1471), %36's  erkek (n=825) idi. Hastalar n ya  ortalamas  
49,7 (±14,2) olarak saptand . HBsAg pozitifli i 42 (%1,8) ki ide, antiHCV pozitifli i sekiz (%0,3)  
ki ide  tespit edildi  

Sonuç: Çal ma sonucunda elde edilen Hepatit B ve Hepatit C seroprevalans oranlar n n 
beklenilenin aksine Türkiye ortalamas  verilerinden daha yüksek olmad  bulundu. Bu 
durumun Y lca bölgesinin depremde orta derecede hasar almas , d ar dan göç almay p 
nüfus hareketlili inin az olmas , kendi içinde kapal  bir toplum olmas  gibi nedenlerden 
kaynaklanabilece i dü ünüldü.   
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Sudden natural disasters, such as 
earthquakes, tsunamis, floods, 
landslides, and tornados, have 
widespread effects on communities 
and are major public health 
problems, often causing injury and 
death. Increased incidences of 
infectious diseases have been 

identified in residents living in 
affected areas due to lack of hygiene 
and sanitation, crowded living 
conditions, and population 
movements (1). Vector-mediated 
infections, including viral and 
bacterial diarrhea, hepatitis A and E, 
pneumonia, malaria, and West Nile 
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encephalitis, may occur after an 
earthquake due to factors such as 
failure to provide clean water and 
nutrients, limited number of shelters, 
and cohabitation in crowded and 
enclosed places (2). Additionally, 
emergency surgical operations due to 
injuries and trauma or blood 
transfusions may play a role in the 
spread of blood-borne infections, 
such as hepatitis B and C (3). 

Viral hepatitis is a major health problem 
widely seen both globally and in our 
country, and may progress acutely or 
chronically. While hepatitis A and E 
are transmitted through the oral-fecal 
route, hepatitis B and C are 
transmitted parenterally, by sexual 
contact, and horizontally from 
person to person in crowded living 
conditions. Globally, an estimated 
two billion people have encountered 
hepatitis B virus (HBV), 400 million 
people are chronic hepatitis B 
carriers, and about 150-170 million 
people have been infected with 
hepatitis C virus (HCV) (4). Turkey is 
among the areas with medium 
endemicity rates for carriage of HBV. 
Several studies of different regions 
have reported HBsAg positivity rates 
between 1.3% and 13.8% and anti-
HCV positivity rates between 1% and 
2.4% (5, 6).  

Several published studies have reported 
an increase in infectious diseases after 
earthquakes in Turkey and other 
countries (2, 3, 7, 8). Although 
studies have examined the 
surveillance of hepatitis A and E 
transmitted in the acute stage via the 
oral-fecal route, no publications have 
investigated the long-term 
seroprevalence of parenterally 
transmitted hepatitis B and C (8). In 
this study, we investigated hepatitis B 
and hepatitis C seroprevalence rates 
in rural Y lca in Düzce province 10 
years after an earthquake in 1999 and 
compared the rates with the average 
rates for Turkey. 

MATERIALS AND METHODS  

The study was conducted in rural Y lca 
which experienced two major 
earthquakes in 1999, sustaining 
moderate damage to many buildings, 
but was not a highly preferred 
immigration destination due to its 
remote location. In June and July of 
2010, we visited the region and 
recruited 2296 adults who 
volunteered to participate in the 
study. Written consent was obtained 
from all participants. Venous blood 
samples from participants were 
collected in gel tubes and centrifuged 

at 3000 rpm for 5 minutes to separate 
the serum. Serum samples were 
stored at -20 C until used. The 
samples were examined with using 
the Equipar HBsAg single-stage test 
(Equipar Diagnostici, Saronno (Va), 
Italy) and the Equipar anti-HCV 
single-stage test (Equipar Diagnostici, 
Saronno (Va), Italy). Results were 
evaluated as positive or negative.      

RESULTS 

Of the 2296 participants, 64% were 
female (n = 1471) and 36% were 
male (n = 825). The mean age of the 
participants was 49.7 (± 14:21) years. 
Forty-two people (1.8%) were 
positive for HBsAg and eight (0.3%) 
were positive for HCV (Table 1). 
Both HBsAg and anti-HCV positivity 
were observed in one person. When 
analyzed by gender HBsAg positivity 
was detected in 1.2% of women and 
2.7% of men, while anti-HCV 
positivity was detected in 0.3% of 
women and 0.2% of men. The mean 
age of the HBsAg-positive patients 
was 44.2 years compared to 51.6 
years for the anti-HCV-positive 
patients.

Table 1: The results of hepatitis screening in the Y lca region  

 PPositivity (n) Positivity (%) Number of people screened (n) 

HBsAg 42 1.8% 2296 

Anti-HCV 8 0.3% 2296 

 
DISCUSSION 

Natural disasters are events that have 
serious health, social, and economic 
consequences. Disasters, such as 
earthquakes, tsunamis, floods, 
landslides, and tornados, result in 
changes to the resident population 
and the environment that lead to 
unhygienic and crowded living 
conditions and inadequate access to 
health facilities. These changes can 
facilitate the development and 
transmission of infectious diseases (1, 
2). Various studies have investigated 

emerging infectious diseases in areas 
affected by natural disasters and 
recommended implementing post-
disaster risk assessment, rapid 
planning in health care facilities and 
disease prevention measures in 
damaged areas (1, 2). Emergency 
surgeries and blood transfusions due 
to crushes, falls, and injuries during 
an earthquake have been reported as 
risk factors for blood-borne 
infectious diseases (3, 9). A study 
conducted in affected regions after 
the 2005 earthquake in Pakistan 
performed anti-HCV and anti-HIV 

screening after the earthquake and 11 
months later; an increase in anti-
HCV positivity was detected, 
although not statistically significant, 
but anti-HIV positivity was not 
observed (3).  

Hepatitis B virus is transmitted via 
transfusions of blood and blood 
products, sexual contact, and 
horizontally from person-to-person 
in crowded spaces. Hepatitis C is 
transmitted similarly to hepatitis B, 
although hepatitis C transmission 
occurs more often via the parenteral 
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route (5, 6). This study aimed to 
investigate HBsAg and anti-HCV 
positivity rates in rural Y lca ten 
years after the Düzce earthquake, as 
well as, the long-term effects of the 
earthquake and to compare the 
obtained data with average values in 
Turkey.       

Different results were obtained from 
hepatitis screenings conducted in 
various regions of Turkey. A 
screening of the general public 
conducted between 1976 and 1997 
reported a mean HBsAg positivity 
rate of 6.1% (range 3.5-14.3%). 
Another normal population screening 
conducted with 277,627 people 
between 2000 and 2005 reported a 
HBsAg positivity rate of 7.6% (10). A 
meta-analysis by Toy et al., which 
evaluated 339 studies conducted in 
Turkey between 1999 and 2009, 
reported the prevalence of chronic 
hepatitis B positivity as 4.57%. Toy et 
al. detected differences between age 
groups and regions in terms of 
hepatitis B positivity (11). 
Seroprevalence studies conducted in 
the eastern and southeastern regions 
of Turkey revealed the following 
hepatitis B positivity rates: 12.6% in 
Batman, 10% in Siirt, 12.9% in 
Sanliurfa, 9.1% in Erzurum, and 
5.1% in Hakkari. The high 
seroprevalence rates in these regions 
might be associated with 
overcrowding and rapid population 

growth, poor education, low socio-
economic conditions, and poor 
infrastructure (12-16). Contrary to 
expectation, studies conducted in the 
western region, which is more 
developed, have detected high 
HBsAg positivity rates in provinces 
with high immigration rates, such as 
Izmir and Denizli (7% and 10.6%, 
respectively) (17, 18). In our study, 
the detected HBsAg positivity rate in 
rural Y lca was low (1.8%) 
compared to rates across the country. 
In another study, HBsAg positivity 
rates in Düzce and its districts were 
as follows: center of Düzce, 4.3%; 
Akçakoca, 6.7%; Gölyaka, 6.2%; 
Gümü ova, 1.4%; and Kayna l , 6.8% 
(19). Some regions with high HBsAg 
positivity are destinations for tourists 
or immigrants, or contain 
populations with a history of working 
in other countries; this may explain 
the differences in HBsAg positivity 
between regions. The HBsAg 
positivity rate in rural Y lca was 
lower than the national average as 
well as the rates for other Düzce 
districts. The Y lca region sustained 
moderate earthquake damage, has a 
lower rate of trauma cases compared 
to other regions, experienced limited 
immigration to the region after the 
earthquake, and is a closed society, all 
factors which could explain the low 
HBsAg positivity rate. 

Blood transfusions that were not 
screened for hepatitis C, intravascular 
drug use, and use of medical 
instruments without appropriate 
sterilization are known risk factors 
for hepatitis C infection. The 
worldwide prevalence of hepatitis C 
is reported as 3%, studies conducted 
in various regions of Turkey with risk 
groups reported mean prevalence 
rates varying between 1% and 2.4% 
(6). Kaçmaz et al. conducted a study 
in Ankara in 2003 and reported an 
anti-HCV positivity rate of 0.5% (20). 
Aslan et al. reported slightly a higher 
anti-HCV positivity rate of 2.6% in 
Sanliurfa (21). In the present study, 
anti-HCV positivity in Y lca was 
detected as 0.3%, which is similar to 
the seroprevalence rates in Düzce 
province and in Turkey in general. 

In the aftermath of natural disasters, 
such as earthquakes, the incidence of 
infectious diseases are known to 
increase depending on various 
factors. Contrary to expectation, the 
HBsAg and anti-HCV positivity rates 
in rural Y lca ten years after the 
Düzce earthquake were not found to 
be higher than Turkey’s average in 
the present study. Y lca experienced 
moderate earthquake damage, has 
low population mobility as it is not 
an immigration destination, and is a 
closed society, all of which may 
explain the unexpectedly low 
positivity rates.  
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