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Investigation of Hepatitis A, B and C Serology Among Civil
Defense Workers and Comparison with the Normal Population
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ABSTRACT

Objective: Civil defense workers function during natural disasters,
wars and disease outbreaks. They live in poor conditions during their
work and are often exposed to blood and body fluids. Hepatitis is still
an important health problem in our country with some occupational
groups being possibly at greater risk. We set out to investigate hepatitis
A, B and C serology among the civil defense workers and determine
whether they are at greater risk for hepatitis than the normal population.
Materials and Methods: In this study conducted in December 2012, we
investigated hepatitis A, B and C serology in 125 civil workers employed
by the Department of Disaster and Emergency Management in Ankara.
Serological tests were performed using direct chemiluminescence
sandwich immune test with ADVIA Centaur XP System Siemens
Healthcare Diagnostics (Tarrytown, NY.) The subjects were guestioned
about their hepatitis A and B vaccination history. Workers without
immunity against hepatitis A and B, according to serological test results,
were vaccinated .

Results: Of the civil defense workers, 93.6% were male and the mean
age was 36.6+7.8 (22-58) years. HBsAg positivity rate was 0.8% and
anti-HBs positivity rate was 49.6%. The rate of hepatitis B vaccination
history among anti-HBs-positive subjects was 95.2%. Anti hepatitis A
virus (anti-HAV) IgG positivity rate was 84% and none of them had a
history of vaccination. Anti hepatitis C virus (anti-HCV) positivity was not
determined to be present in any of the participants. Age was statistically
significantly correlated with anti-HBs and anti-HAV IgG positivity
(p=0.001, p=0.000, respectively). No relationship was detected
between age and natural immunity.

Conclusion: The rates for hepatitis A, B and C were similar with the
normal population according to age interval. When compared with
healthcare workers, the group had lower HBsAg positivity and hepatitis
B vaccination rate. Although the civil defense workers had contact with
blood and body fluids and had worked in poor conditions, they did not
have a higher hepatitis rate than the normal population. In spite of these
results, it seems advisable that they have hepatitis A and B vaccination
and personal protection equipment against the risk of exposure to blood
and body fluids.
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Amag: Sivil savunma uzmanlari; dogal felaketler, savaslar ve salginlar
sirasinda gorev yapmaktadirlar. Calismalari sirasinda sagliksiz kosullarda
yasamakta; sik sk kan ve vicut sivilar ile temas etmektedirler.
Hepatitler Ulkemizde halen énemli bir saglik sorunu olup bazi meslek
gruplari hepatitler agisindan risk altinda bulunmaktadir. Biz bu ¢alismada
sivil savunma uzmanlarinin hepatit A, B ve C serolojisini arastirmayi ve
hepatit acisindan topluma gore ylksek riskli bir grup olup olmadiklarini
belirlemeyi amacladik.

Gereg ve Yontemler: Aralk 2012'de yapilan bu calismada, Ankara’da,
Afet ve Acil Durum Yonetimi Baskanligi'nda calisan 125 sivil savunma
uzmaninin hepatit A, B ve C serolojisi arastirildi. Serolojik metot
olarak ADVIA Centaur direkt kemiliminometrik sandvi¢ immun testi
kullanildi. Uzmanlarin hepatit A ve B ile asilanma oykdleri sorgulandi.
Serolojik calisma sonucunda hepatit A ve B'ye karsi bagisikligi olmayan
calisanlarin asilanmasi saglandi.

Bulgular: Calisilan sivil savunma uzmanlarinin %93,6'si (117) erkek,
ortalama yas 36,6+7,8 (22-58) yil idi. HBsAg pozitifligi %0,8, anti-HBs
pozitifligi %49,6, anti-HBs pozitif olanlardan hepatit B'ye karsi asisi
Oyklsi olanlarin orani %95,2 idi. Anti hepatit A virls (anti-HAV) IgG
pozitifligi %84 idi ve highirinin hepatit A'ya karsl asilanma 6ykusU yoktu.
Hicbirinde anti hepatit C virls (anti-HCV) pozitifligi tespit edilmedi. Yas
ile anti-HBs ve anti-HAV IgG pozitifligi arasinda istatistiksel olarak anlamli
pozitif bir korelasyon tespit edildi (p degeri sirasiyla p=0,001, 0,000). Yas
ile dogal bagisiklik arasinda bir iliski saptanamadi.

Sonug: Sivil savunma uzmanlarinda hepatit A, B ve C oranlari toplumda
benzer yas grubunda gorllen oranlarla uyumlu olarak bulundu. Saglik
calisanlari ile karsilastiridiginda HBsAg pozitiflik orani ve hepatit B'ye
karsi asllanma oranlari daha distk olarak bulundu. Hepatit oranlari
toplumda rastlanan oranlara gore yiksek tespit edimese de sivil
savunma uzmanlarinin dogal felaketler, savaslar ve salginlar sirasinda
olumsuz kosullarda yasamalari, kan ve viicut sivilari ile temas risklerinin
bulunmasi nedeniyle hepatit A ve B'ye karsl asilanmalarinin ve viicut
sivilari ile temas riski olan durumlarda koruyucu ekipman kullanmalarinin
daha uygun oldugunu diisinmekteyiz.
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Introduction

Civil defense workers function during extraordinarily difficult
times such as natural disasters, wars and disease outbreaks to do
help and rescue in our country. They have to live and work in poor
condition as a matter of course during these times. Sometimes
they have to go outside the country to help people. They contact
many people in poor and non-hygienic conditions resulting in risk of
exposure to blood and body fluids.

Hepatitis is still an important health problem in our country.
Especially hepatitis A and B are still common among the population
(1,2). In the adult population, anti-HAV IgG positivity rate is between
72.4% and 100% (2). Hepatitis A is transmitted to humans via
the fecal-oral route in inappropriate sanitation conditions. This
is a common problem for populations of poor socio-economic
conditions.

Hepatitis B virus (HBV) is transmitted through exposure to
infective blood and body fluids. Individuals in some occupational
groups like healthcare workers and police officers have a higher
risk for hepatitis B than the normal population (1). Before
the national vaccination programs have been implemented
and awareness of protection methods has been increased,
healthcare workers had a higher hepatitis B rate than the
normal population (1). The rate of HBsAg positivity in healthcare
workers in the last decade was found to be similar to that in
the normal population (1). Civil defense workers might have
an increased occupational risk for hepatitis as a result of poor
working conditions which increase the risk of exposure to
blood and body fluids. There is not much research about the
epidemiology of hepatitis among civil defense workers.

In this study, we aimed to analyze hepatitis A, B and C status
of civil defense workers and to investigate whether they have a
higher occupational risk for hepatitis A, B and C compared to the
normal population.

Materials and Methods

This study was carried out in the clinics of infectious disease
and clinical microbiology at Yenimahalle Education and Research
Hospital in December 2012. A total 125 civil defense workers, who
were employed at the Department of Disaster and Emergency
Management, were included in the study. Demographical features
and the history of hepatitis A and B vaccination were recorded
on a special form. The workers were investigated for hepatitis A,
B and C serology. Serological tests were performed using direct
chemiluminescence sandwich immune test with ADVIA Centaur
XP System Siemens Healthcare Diagnostics (Tarrytown, NY) in the
microbiology laboratory at our hospital. After the serological tests,
the employees who did not have immunity against hepatitis A and
B were vaccinated.

Results

One hundred twenty five civil defense workers were included
in the study. The mean age of the subjects was 36.6+7.8 (22-
58) years, 93.6% was male. HBsAg positivity rate was 0.8%
and anti-HBs positivity rate was 49.6%. Of the anti-HBs-positive
workers, 95.2% reported having hepatitis B vaccine. The workers
with anti-HBs positivity without a history of vaccination were
accepted as having natural immunity against hepatitis B. Anti-HAV
lgG was positive in 84% of the workers. None of these had a
history of hepatitis A vaccination. Anti-HCV positivity was not
detected among the workers. There was a statistically significant
positive correlation between age and anti-HBs positivity (p=0.001,
correlation coefficient 0.295). A significant correlation was detected
also between age and anti-HAV IgG positivity (p=0.000, correlation
coefficient: 0.357). There was no significant correlation between
age and natural immunity to hepatitis B (p=0.09). The civil defense
workers without immunity received the vaccination, 17 of them
received hepatitis A vaccine and 63 of them received hepatitis B
vaccine.

Discussion

The prevalence of hepatitis A has been decreasing in our
country especially among the young population as a result of better
infrastructure and hygienic life (2). However, civil defense workers
sometimes work in negative conditions, such as natural disasters,
wars and disease outbreaks, in which sanitation and clean drinking
water may not be provided. As a result, they have a possible risk
for exposure to hepatitis A. We detected the anti-HAV IgG positivity
rate of 84%, among civil workers and this was similar to that in the
normal population which has been reported as 86% among those
older than 25 years living in Ankara (2). People working in waste
management industry and wastewater workers and recyclable
waste pickers as well as daycare providers and hospital workers
also have an occupational risk for hepatitis A (3,4,5,6,7,8). The civil
defense workers seemed to have no increased risk for hepatitis A
compared to the normal population. There is an increased risk for
hepatitis A among the occupational groups working in poor hygienic
conditions and the civil defense workers work in similar condition
(6,7). Our rate of hepatitis A is similar to normal population rates
but we think this occupational group should be accepted as a
group having an increased risk for hepatitis A and if they are not
immune, hepatitis A vaccine should be done because exposure to
hepatitis A in advanced age is associated with increased morbidity
and mortality rates (9).

HBsAg positivity rate among civil defense workers was
detected to be 0.8%; this result is compatible with the previous
studies reported from our country. According to data from the
Turkish Red Crescent Blood Center, this rate among blood donors

Tablo 1. Hepatitis serology test results of the civil aid workers

HBsAg n% Anti-HBs n% Natural immunity hepatitis B n% Anti-HAV IgG n% Anti-HCV n%

The civil aid workers (n) 125 1 (0.8%) 62 (49.6%) 6 (4.8%) 105 (84%) 0

Anti-HAV: Anti hepatitis A virus, Anti-HCV: Anti hepatitis C virus
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was 1.7% in 2008, 1.1% in 2010 and 0.6% in 2012 (1,10). HBsAg
positivity rate among healthcare workers in Ankara was 1.6% in
2011 which was higher than what we found among civil defense
workers (1). HBsAg positivity rate among civil defense workers
was found to be similar to that in the normal population. In
some research, the rate among soldiers, who have similar work
conditions with civil defense workers, was reported to be higher
than in the normal population (6.8%) (11). Tosun (1) reported that
HBsAg rate was between 1.3% and 13.6% and anti-HBs rate
was between 10.1% and 46.1% among the different segments
and geographical regions in our country according to the research
done in the last decade (12). The rates we found are close to the
lower limit of the range published before. In our study, the anti-
HBs positivity rate was 49.6%. This rate is lower than the rate
in healthcare workers which was 79.3% (1). Natural immunity
rate was 1.4 % in 2011 in healthcare workers in Ankara (1). Our
civil defense worker group had 4.8% natural immunity rate which
was higher than that in healthcare workers in Ankara although it
has been reported in different research to be between 2.1% and
7.5% among health workers in a different time and region (1).
In different research, the rate of natural immunity in the normal
population has been reported to be between 2.1% and 30.1% (1).
The civil defense worker group had a lower vaccination rate but
a higher natural immunity rate compared to healthcare workers.
This result demonstrates the importance of encouraging them to
get vaccinated against hepatitis B. There have been some studies
investigating the risk of occupational exposure to hepatitis among
firefighters and public safety workers (13,14,15,16). These groups
have working conditions similar to that of civil defense workers
and have similar risks. In a study by Averhoff et al., (13) of the 2910
public safety workers included in the study, 1% reported exposure
to needle stick injury, 2.8% to stab injuries caused by items
contaminated with blood and 0.9% reported mucous membrane
exposure to blood in the previous 6 months. Hepatitis B risk was
not determined to be higher in these groups than in the normal
population. However, employees reporting skin contact with blood
had been reported to have higher infection risk with hepatitis
B and C than employees not reporting any contact. Therefore,
hepatitis B vaccination was suggested for these groups. This result
might suggest that civil defense workers should use protection
equipment and get vaccinated against hepatitis B. (13,14). In our
research, we did not determine a history of injury with tools and
needle sticks. Further research investigating hepatitis serology
among civil defense workers with a history of contact might be
helpful in understanding the risk.

Anti-HCV positivity rate has been reported to be 0.5% in the
normal population in Turkey. People older than 50 years of age
were detected to have a higher hepatitis C rate than younger
individuals (17). In our study, anti-HCV antibody was not detected
among the civil defense workers. This may be due to the small
number of subjects evaluated in our study compared to the normal
population studies or due to studying with younger group. The
30-year cumulative risk for hepatitis C for firefighters was found to
be lower than 0.1% (16). It has been determined that there was
no increased occupational risk for acquiring hepatitis C among
firefighters (14,15). Healthcare workers also had no increased
hepatitis C rate which might be the result of increased awareness,

precautions and protection (17). It is important to remember
that contact without protection still might cause increased risk
of hepatitis C. There is no vaccine for hepatitis C and the main
protection method is protection equipment against the risk.

The relationship between age and anti-HAV IgG is a well-
known reality in our country. In the future, we might see more
adults without immunity which is an important consideration for
risk assessment. Anti-HBs relation to age depend on experience
and vaccination. There is no relationship between age and natural
immunity. There are other factors affecting hepatitis B infection
transmission like possible risky behavior or protection methods use
that we did not find out.

In our research, the civil defense workers had the similar HBsAg,
anti-HAV IgG and anti-HCV rates with the normal population at the
similar age interval. Hepatitis B vaccination rate among the civil
defense workers was lower than in healthcare workers and none
of them had hepatitis A vaccination. However, because they have
the risk of exposure to blood and body fluids and work sometimes
in conditions of poor sanitation, they should get vaccinated
against hepatitis A and B. They should be educated about hepatitis
infections and instructed to use personal protective equipment in
situations with risk of exposure to blood and body fluids through
skin and mucous membranes.
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