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Abstract

Objective: The aim of this study was to determine the prevalence
rate of hepatitis A virus (HAV) and the socio-epidemiological factors
affecting HAV among children aged 0-18 years in Eastern Turkey.

Materials and Methods: The study sample consisted of 226 chil-
dren aged 0-18 years who were registered at the Pediatrics Depart-
ment of Atatlirk University Medical Faculty for any reason except
jaundice between January and May 2002. The presence of anti-HAV
immunoglobulin G (IgG) in the children was determined by ELISA.

Results: The percentage of HAV IgG seropositivity among the 226
children was 59.7%. We detected an increase of HAV prevalence
with age. The prevalence of HAV did not differ significantly in rela-
tion to gender. HAV prevalence was higher in children of rural areas
than in children of urban and suburban areas (P<0.001). Only two
of the 226 children had received the HAV vaccine. The percentage
of HAV IgG seropositivity of unvaccinated children was 59.3%. HAV
seroprevalence was higher in subjects who had a history of jaundice
(84.6%) than in those who did not (58.2%). An increase in HAV
prevalence was observed with a decrease in socio-economic status
(P<0.001).

Conclusion: HAV prevalence was markedly high, but HAV vaccina-
tion of children was very low in Erzurum. The socio-demographic

factors of age, settlement area, and socio-economic status of family
were significantly associated with HAV prevalence.
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Ozet

Giris: Bu calismanin amaci, Tdrkiye’ nin dogusundaki 0-18 yas
grubu cocuklar arasindaki Hepatit A prevalansini etkileyen sosyo-
epidemiyolojik faktérler ve Hepatit A prevalansini saptamaktir

Gereg ve Yéntem: Calismadaki Srenekler Ocak-Mayis 2006 tarihleri
arasinda Atatirk Universitesi Tip Fakiltesi Pediatri Servisine sarilik
disinda herhangi bir nedenle basvuran 0-18 yas arasi 226 ¢cocuktan
olusmaktaydi. Bu calismada anti-HAV immunglobulin G (Ig G) varhgi
ELISA yéntemi ile arastirildl.

Bulgular: 226 cocugun HAV IgG seropozitifligi % 59.7 idi. HAV pre-
valansinin yasla birlikte arttigi saptandi, ancak cins ile ilgili degild.
HAV prevalansi kirsal bdlgede yasayan cocuklarda sehirmerkezin-
de veya sehirlerin cevresinde yasayanlardan daha yiksek bulundu
(P<0,001). Cocuklarin yanlzca ikisi Hepatit A asisi ile asilanmisti. Asi-
siz cocuklarin HAV IgG pozitifligi % 59.3 idi. HAV seroprevalansi sari-
lik Sykdisi olanlarda (% 84.6) olmayanlardan (% 58.2) daha yuksek
idi. Sosyoekonomik durumda azalma ile birlikte HAV prevalansinda
artis gézlendi (P<0,001).

Sonug: Erzurum’ da HAV prevalansi belirgin olarak yiksek bulun-
du. Fakat hepatit A ya karsi asilama son derece duistik idi. Sosyo-

demografik faktdrler yas, yerlesim yeri, ailenin sosyoekonomik dtize-
yi HAV prevalansi ile iliskili olarak saptandl.

Anahtar Kelimeler: Hepatit A, Cocuk, Seroepidemioloji
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Results

Introduction

epatitis A virus (HAV) infection is endemic worldwide,
m but epidemics also occur. The number of infections is

influenced by the degree of sanitation; in areas with
extreme crowding and poor sanitation, the entire adult popula-
tion will be seropositive. The clinical consequences of infection
are age related. In young children the disease is largely asympto-
matic. In older children, 40-50% develop jaundice, and this pro-
portion rises to 70-80% in adults [1,2].

HAV is a classic enterically transmitted disease whose preva-
lence worldwide is closely tied to the level of economic devel-
opment. In developing countries, subclinical, anicteric, asympto-
matic children are the main source of the disease. In developed
countries the prevalence of the disease in children and young
adults is low because of the high level of sanitary conditions
[3,4]. The estimated 73% of subjects in Turkey who are HAV
positive are those who travel to hyperendemic regions or people
who live together in places such as schools, armies, hospitals or
institutions [5].

The aim of this study was to determine the prevalence rate
of detectable antibodies against HAV among children aged 0-18
years and to detect the socio-epidemiological factors affecting
its prevalence in Erzurum, a cosmopolitan city in Eastern Turkey.

Materials and Methods

The study sample consisted of 226 children aged 0-18 years
who were registered at the Pediatrics Department of Atattirk Uni-
versity Medical Faculty for any reason except jaundice between
January and May 2002. A composite index was used to deter-
mine the socio-economic levels of the families [6]. According to
these levels, the families were classified into three groups: high,
moderate and low socio-economic levels. A questionnaire about
several socio-demographic characteristics of the subjects was
used to obtain data on HAV epidemiology. Socio-demographic
characteristics including age, gender, settlement area, family
size, the presence of a toilet and running water inside the house,
educational levels of parents and socio-economic status were
obtained from all parents of the children, and a pediatrician ex-
amined the subjects. Following the interviews and with parental
approval, blood samples were taken from subjects who needed
blood tests for their current complaints. IgG antibodies against
HAV were measured using Dode-Behring micro-ELISA kits [7].

Percentages of subjects who were seropositive in terms of
IgG antibodies against HAV were tabulated with their 95% con-
fidence intervals (Cls) according to age, gender, settlement area,
family size, educational levels of parents, socio-economic status,
whether there was a toilet and running water inside the house,
previous jaundice history and HAV vaccination. The association
between the socio-demographic variables and the prevalence of
IgG antibodies against HAV was analyzed by calculation of the
odds ratio (OR) and the corresponding 95% Cls [8].
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A total of 226 children aged 0-18 years participated in the
study. The prevalence rate of the children with respect to age
is shown in Figure 1. HAV prevalence with respect to different
variables, such as age, gender, settlement area, family size, toilet,
running water, parents’ education, socio-economic status, HAV
vaccine and jaundice is shown in Table 1.

The overall HAV seroprevalence rate among these subjects
was 59.7%. Of subjects included in the study, 51.3% were male
and 48.7% were female. There was no difference between male
(60.3%) and female (59.0%) subjects in terms of HAV IgG sero-
positivity. Among the 226 children, only two had received the
HAV vaccine. The HAV IgG positivity percentage of unvaccinated
children was 59.3%.

Discussion

HAV infection is the most common from of hepatitis in the
pediatric age group in underdeveloped and developing countries
and sometimes has a fulminating course. It is endemic in Turkey
and one of the major health problems of the country. The con-
sumption of contaminated food or water is implicated in its trans-
mission. No carrier state is known, and transmission is person-to-
person during the preicteric stage of the disease. The household
attack rate is approximately 10 to 20%. Epidemics occur when
there is fecal contamination of water or food [9].

In developing countries with inadequate hygiene and sanita-
tion, HAV infection is endemic and most children are infected in
the first years of life. In developed countries, infection early in
life is uncommon and serologic evidence of infection gradually
increases with age. Overall incidence rates have been decreasing
as socio-economic conditions improve. There are approximately
30,000 reported cases of HAV infection in the United States of
America each year, but this figure is believed to be an underesti-
mate of its true incidence as many of the infections are subclinical.
Approximately 80,000 cases and 134,000 infections occurred in
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Fig. 1 — The prevalence rate of HAV in the children with respect to age.
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1994, according to Centers for Disease Control (CDC) estimates.
About 10% of these cases occur in daycare centers that care for
children who are not toilet trained. Rates vary among racial/eth-
nic and geographic groups, probably because of socio-economic
differences and the degree of crowding in living conditions. The
incidence of HAV infection in Americans who travel to endemic
areas is not known [10]. The ratio of anicteric to clinical cases in
childrenis 12:1, whereas this ratio in adults is reversed and is 1:3.

Studies of HAV seroprevalence are rare in Turkey. In one
study, seroprevalence was determined to be 67.1% in 549 chil-
dren and adults in Istanbul. The HAV positivity in different age
groups in this study was: 0-5 years (39.7%), 6-15 years (58%)
and >25 years (75.6%) [11]. In children under 15 years of age
in Kayseri (another big city in the middle of Anatolia), HAV posi-
tivity was 87.5%. In adults and youths older than 16 years, it
was 97.1% [12]. In Erzurum, the HAV positivity in different age
groups was: 3-6 years (33.3%), 7-10 years (78.6%) and 11-14
years (73.5%) in 1994 [13]. In our study, HAV prevalence was
59.7% in the 0-18 year age group. The high HAV seroprevalence
in subjects <1 year of age (71.4%) was attributed to the presence
of maternal antibodies. The fact that the seroprevalence rate de-
creased to 35.3% in the 1-2 year age group despite contact with
HAV suggests that the high level of HAV seroprevalence in chil-
dren under one year of age is caused by maternal antibodies. In
Turkey, there have been three studies investigating the age of the
disappearance of maternal antibodies [14-18]. According to the
results of these studies, the age of disappearance of maternal
antibodies is approximately 12 months. Chadha et al. [19] de-
termined that the minimum value of anti-HAV IgG positivity was
detected at 11.7 months of life.

In our study, HAV prevalence increased with age, with sub-
jects above 8 years showing a very high HAV prevalence of 75.9-
76.5%. In developing countries, most of the children exposed
to HAV are under the age of 10 years. In related studies, it was
shown that the age of being in contact with HAV infection is
less than 3 years in India and 5 years in Pakistan [18,19]. In a
study performed in another Eastern city of Turkey, it was deter-
mined that positivity was 72.5% at 6 years of age and 100% at
>14 years [20]. HAV positivity in the 7-10-year age group was
78.6% in the study of Tagyaran et al. [13] in Erzurum in 1994.
The similarity of our results to those of these previous studies
indicates that nothing has changed in terms of hygienic and en-
vironmental conditions in our city. The HAV-IgG positivity in the
6-15 year age group was 58% in the study performed in Istanbul.
HAV prevalence was markedly higher in Eastern Turkey than in
Western Turkey. The difference in HAV prevalence between the
western and eastern regions of Turkey can be attributed to the
difference in socio-economic levels rather than a geographical
difference. HAV seroprevalence showed no gender difference in
our study. Similar results were observed between the studies of
Turkey and foreign countries [13-15]. Socio-demographic factors
such as settlement area, family size, education levels of parents,
and socio-economic status of family were significantly related to
HAV prevalence [13,16-22]. In our study, subjects living in rural
areas showed higher HAV prevalence (82.1%) than subjects liv-
ing in suburban (62.8%) and urban (18.2%) areas. An increase
in HAV prevalence was observed with an increase in family size.
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Table 1. HAV seroprevalence by several -aphic characteristics

HAV-IgG (+) OR (95% Cl) 95% CI P
n %
Age
<1 16 51.6 1.30 (1.11-1.53) 27.1-76.1 0.042
1-3 24 48.0 28.0-68.0
4-6 24 51.1 31.1-71.1
7.9 21 67.7 47.7-87.7
21 70.0 50.0-89.6
1:.;_1: 22 81.5 65.3-97.7
16-18 7 70.0 36.1-100.0
Gender
Male 70 60.3 1.05(0.62-1.79) 48.8-71.8 0.848
Female 85 59.0 47.0-71.0
S area
Urban 12 18.2 1.08 (0.58-2.02)  0.00-40.0 0.000
Suburban 27 62.8 44.6-81.0
Rural 96 82.1 81.8-82.4
Family size
<5 46 41.5 0.86 (0.33-2.24)  27.3-55.7 0.000
=5 89 77.3 68.6-86.0
Mother’s education
University 6 231 1.42(1.02-1.99)  0.00-56.8 0.000
High school 7 21.2 0.00-57.0
Secondary school 4 26.7 0.00-70.1
Primary school 55 671 54.7-79.5
Literate 28 87.5 75.3-99.7
No literacy 35 921 83.2-100
Father’s education
University 21 31.8 1.78 (1.17-2.71) 11.9-51.7 0.000
High school 24 46.2 26.3-66.1
Secondary school 15 714 48.5-94.3
Primary school 50 877 78.6-96.8
Literate 13 76.5 53.5-99.5
No literacy 12 923 77.2-100
Socio-economic status
High 10 40.0 1.01(0.63-1.61) 9.6-70.4 0.000
Middle 12 32.4 5.9-58.9
Bad 31 60.8 43.6-78.0
Worst 82 726 63.0-82.3
Toilet
Indoor 9 12.3 4.73 (0.49-45.72) 0.00-33.8 0.000
Outdoor 126 82.4 75.8-89.0
Tap water
Yes 9 14.8 0.42 (0.05-3.94)  0.00-38.0 0.000
No 126 79.4 72.3-86.5
Juandice
No 124 58.2 7.32 (1.43-37.56) 49.5-66.9 0.039
Yes 1" 846 62.3-100
HAV vaccine
Yes 2 100.0 0.01 (0.00-1.01) - 0.218
No 133 59.3 51.0-67.6

Contact with HAV seemed more likely in large families, which
is not surprising if we accept that the higher number of family
members is inversely correlated to the welfare level and socio-
cultural development of the family. Decreasing levels of parent
education are related to an increase in HAV prevalence. Subjects
in a lower socio-economic class showed higher HAV prevalence
than those in a higher socio-economic class. In a study by Szmu-
ness et al. [23] in New York City, the level of HAV antibodies was
shown to be higher by two- or three-fold in subjects with lower
socio-economic status than in those with a higher level of welfare
and living conditions. In a comparison study of provinces [14],
seropositivity was significantly lower in Adana (56.7%), which
has a high level of wealth, and Edirne (60.7%), which has a high
level of education and socio-economic development, than in the
poor provinces of Diyarbakir (91.9%). Seropositivity was gener-
ally lower in subjects living in houses with tap water and indoor
toilets than in those without these facilities, suggesting that un-
planned development without adequate sanitary infrastructures
may be a risk factor for the disease [15]. Our study showed that
the percentage of seropositivity was significantly high in popula-
tions living in houses without tap water and indoor toilets. The
percentages of HAV IgG seropositivity in children who were living
in houses with no indoor toilet or tap water were 82.4% and
79.4%, respectively.

Among subjects without a previous history of jaundice,
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58.2% were positive for anti-HAV antibodies. This can be attribut-
ed to the infection being subclinical. HAV prevalence was higher
in subjects with histories of jaundice than in subjects without.
Our results are comparable to those in the literature [15,24]. In
this study only two children ages 4 and 5 years were HAV vac-
cinated. Anti-HAV IgG positivity was detected in 133 (59.3%) of
224 subjects who were not vaccinated.

The results of our study showed that HAV seropreva-
lence is markedly high in children older than 8 years in Erzu-
rum. Socio-demographic factors such as age, settlement area,
family size, education levels of parents, socio-economic status of
family, whether the houses have indoor toilets and tap water and

previous jaundice history were significantly associated with HAV
prevalence. Unfortunately, the HAV vaccination rate of children
is very low in Erzurum. Our results show that HAV is moderately
endemic in Turkey, although seroprevalence differs from one re-
gion to another.

HAV vaccination is recommended in areas with high ende-
micity in some developed countries. The routine immunization
schedule in the U.S. includes HAV vaccination [25]. When we
consider that our region is endemic for HAV infection and that
transmission of the disease occurs particularly in crowded envi-
ronments with close contact, we recommend a routine vaccina-
tion program against HAV for all children of preschool age.
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