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SUMMARY

Background: In this study we aimed to assess the age specific prevalence of hepatitis A in population living in Borno-
va, lzmir /TURKEY and to identify risk factors for the hepatitis A infection.

Methods: This study population was composed of 1124 healthy subjects aged 1 to 65 years old. Subjects were
stratified into seven age groups. Antibodies to hepatitis A virus (HAV) were determined by enzyme immunoassay
test kits. For each subject a questionnaire inquiring about socioeconomic factors was completed.

Results: Prevalence of anti-HAV significantly increased with age showing two peaks in the groups of 7-10 ages and
19-24 ages. The seropositivity was 5.9%, 12.7%, 33%, 32.8%, 43.2%, 71.4%, 91.7% in the age groups 1-2, 3-6, 7-
10, 11-14, 15-18, 19-24, > 24. People living in rural area had a significantly higher prevalence of HAV infection than
people living in urban area. Socioeconomic factors significantly affected the prevalence of HAV infection. Higher
parents’ education, use of tap water and higher income were protective.

Conclusion: This study showed that HAV infection is moderately endemic in izmir. There is a significant difference in
the prevalence of HAV antibodies between people and different socioeconomic levels. Vaccination against hepatitis A
should be considered before primary school period because the infection shows a peak in this period.

OZET

Bu calisma ile jzmir ilinde hepatit A enfeksiyonunun farkli yas gruplarinda seroprevalansinin ve buna etki eden
sosyo-ekonomik faktdrlerin saptanmasi amaglanmistir.

Calismaya yaslar 1-65 yag arasinda degisen 1124 kisi alinmistir ve bu olgular yaslarina gére 7 gruba ayriimigtir.
Hepatit A antikorlari enzim immunoassay yontemi ile test edimigtir. Calisma grubundaki herkese sosyo-ekonomik
kosullar iceren bir anket uygulanmistir.

Anti-HAV prevalansi 7-10 ve 19-24 yaglarinda pik yapmakta idi. Yag gruplarina 6zgln prevalanslar 1-2 yag arasinda
% 5.9, 3-6 yas arsinda % 12.7, 7-10 yas arasinda % 33, 11-14 yas arsinda % 32.8, 15-18 yag arasinda % 43.2, 19-
24 yas arasinda % 71.4 ve 24 yas Ustiinde % 91.7 olarak bulunmustur.
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Kirsal alanda yagsayanlarda prevalans kentlerde yasayanlara gére daha yiiksek bulunmustur. Hepatit A enfeksiyonu
prevalansi ile sosyo-ekonomik faktérler arasinda anlaml olarak iliski saptanmistir. Aile egitiminin yiiksek olmasi ve
sosyo-ekonomik faktorlerin iyi olmasi hepatit A’ dan koruyucu faktérlerdir.

Sonug olarak, izmir ilinde hepatit A enfeksiyonu orta endemisite olarak tanimlanan diizeydedir bunda sosyo-
ekonomik faktérler dnemli rol oynamaktadir. Prevalansin okul ¢caginda arttigi g6z 6niinde bulunduruldugunda okula
baslamadan dnce agi yapiimasinin yararh olacagi dustunulmektedir.

INTRODUCTION

Hepatitis A virus (HAV) infection is one of the most
important public health problems all over the world.
Seroprevalence of HAV infection shows great
differences not only between different countries but also
between different regions in the same country. It is
inversely related to the level of socioeconomic status,
sanitation and personal hygiene. Recent studies show
that there has been a shift from high to medium
endemicity of HAV infection, concomitant with a shift in
the peak age of infection from childhood to adulthood in
developed and developing countries (1,2,3,4,5). Three
different endemicity patterns of HAV infection are
observed worldwide.

1. Areas of high endemicity: HAV infection rates are high
at young ages in these areas. Asymptomatic infection is
common because most people become seropositive at
an early age and outbreaks are rarely seen. The
countries having low life standards and poor hygienic
conditions show high endemicity for HAV infection.

2. Areas of intermediate endemicity: The peak rates of
infection occur in late childhood or adolescence.
Outbreaks are common. Symptomatic infection rate is
high during outbreaks in all age groups. Intermediate
endemicity pattern for HAV is seen in developing
countries which have a population from different
socioeconomic levels.

3. Areas of low endemicity. HAV infection rates are low
in all age groups. The peak of infection occurs in
adolescents and young adults. Outbreaks can be seen.
Most developed countries have a low endemicity pattern
for HAV infection (6,7,8).

Turkey shows many characteristics of developing
countries. Recently public health conditions have
improved and epidemiological pattern of infectious
diseases have changed. To determine the prevalence of
HAYV infection in different parts of Turkey several studies
have been conducted in the last 15 years (9-12). In the
early 1990s these studies revealed a high endemicity
rate in most areas (9,10,13). Recently a nation wide
study showed significant differences between the HAV
seroprevalence of different provinces of Turkey (14).

Izmir is the third crowded city of Turkey with a population
of 3 million and located in the western part. In the Bor-
nova area of Izmir about 500 000 inhabitants from
different socioeconomic levels live. This study was
carried out mainly in Bornova considering that the
population in Bornova can reflect the characteristics of
people living in izmir because of its heterogeneous
structure. This study has been conducted to reveal out
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the recent age-specific pattern of the prevalence of HAV
infection and to compare the proportion of susceptible
people from different socioeconomic groups in the city of
izmir /Turkey. This is the largest study on HAV
epidemiology conducted in this area to date.

MATERIAL AND METHODS

Study populations:The study population was composed
of 1124 apparently healthy subjects (571 males and 553
females) aged 1 to 65 years old.

In order to form the children and adolescent population
in the study 4 primary-secondary schools, 4 high schools
and 3 day care centers for children were selected. Adult
population was composed of the parents or teachers of
those children and volunteers who live in Bornova/lzmir.

The study group was stratified into the 7 groups
according to the age. Using a standard questionnaire of
19 questions information about socioeconomic status
and demographic data were collected from the parents
of children and from the adults themselves. The
questions included housing condition, residence area,
education and the profession of parents (for subjects
younger than 18 years old) and HAV vaccination status.
Among 1160 responders 36 subjects were vaccinated
against HAV. Those vaccinated children were excluded
from the study.

Sample collection: A team of 5 people consisting of 3
physicians and 2 nurses visited schools and
kindergartens to apply the questionnaire and to take
blood samples. After obtaining informed consent from
the parents of the children under 18 years old and from
adults themselves blood samples were drawn and stored
at —20 until tested.

Serological analysis and statistics: All sera were tested
for total anti-HAV wusing commercially available
immunoenzyme assay kits (Hepanostika, organon
Techniqua, Holland). Statistical analysis was performed
using SPSS WIN 10.0. Demographic and enviromental
characteristics were compared by use of chi-square test
for categorical variables and Student's t-test for
continous variables, to identify imbalances in possible
risk factors that might contribute to the differences in
prevalance. A p value of <0.05 was considered
statistically significant. Possible risk factors for hepatitis
A infection were examined by univariate logistic
regression analysis. Odds ratios (ORs) and 95%
confidence intervals (Cls) were estimated from the
regression coefficients. The study was approved by the
ethics committe of Ege University Faculty of Medicine.
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RESULTS

Prevalence of anti-HAV significantly increased with age
showing two peaks in the groups of 7-10 ages and 19-24
ages. The overall prevalence was found to be 38.9% in
the study group (Table 1). In the group of 928 subjects
younger than 18 years of age the prevalence was 29.1%
while it was 85.2% in the adult group.

Table 1. Age specific prevalence of anti-HAV

Age groups No. Positive/No Anti-HAV
(years) tested seroprevalence (%)
1-2 3/51 5.9
3-6 21/166 12.7
7-10 75/227 33.0
11-14 120/366 32.8
15-18 51/118 43.2
19-24 45/63 71.4
225 122/133 91.7
Total 437/687 38.9

Prevalence of hepatitis A infection in relation to
socioeconomic and demographic caracteristics of
subjects is given Table 2. Statistical analysis showed
that residence in rural area (OR, 1.5, 95% CI, 1.16-1.97),
living in a crowded house (OR, 1.3, 95% CI, 1.23-1.40),
consumption of non-hygienic water (OR. 4.19, 95% ClI,
2.92-6.02) low family income (OR. 4.74, 95% CI, 3.65-
6.15).19) are the risk factors for hepatitis A infection.
No sex difference was observed regarding whole group.

Education levels of the parents were asked of the
children and adolescents. Answers to this question
were obtained from 751 subjects for the mother and
693 children for the father. The prevalence decreased
significantly as the level of parents’ education
increased (p<0.05). Parents occupation significantly
affected the prevalence. It was significantly low among
children of officials and health care staff (Table3).

Table 2. Prevalence of HAV infection in relation to socioeconomic and demographic caracteristics of subjects

Characteristics n (%) HAV seroprevalance p* OR (9 5% Cl)**

Sex
Male 571 (50.8) 38.0 p>0.05 1.04 (0.92-1.17)
Female 553 (49.2) 39.8

Type of location
Urban 943 (83.9) 36.1 P=0.03 1.51 (1.16-1.97)
Rural 181 (16.1) 48.2

Family size
<4 300 (26.7) 144 P<0.001 1.31 (1.23-1.40)
24 824 (73.3) 36.9

Water supply
Tap water 980 (87.2) 37.8 P<0.001 4.19 (2.92-6.02)
No tap water 144 (12.8) 75.5

Family income
Low income 249 (22.2) 75.3 P<0.001 4.74 (3.65-6.15)
Moderate-high income 875(77.8) 28.6

* Chi square test

** Risk for hepatitis A infection
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Table 3. Anti-HAV seroprevalence of children and adolescent in relation to their parents education and occupation.

Mother (n=751)

Father (n=693)

n (%) HAV seroprevalance n (%) HAV seroprevalance
Education*
Uneducation 99 (13.2) 85.5 18 (2.6) 83.3
Primary School 366 (48.7) 48.1 227 (32.8) 59.0
Secondary School 251 (33.4) 115 190 (27.4) 21.6
High School 35 (4.7) 10.9 258 (37.2) 13.2
Occupation*
Housewife 470 (62.6) 43.4 61 (8.8) 86.0
Farmer 7 (1.0 56.3 8 (1.2 60.0
Worker 56 (7.5) 45.8 342 (49.3) 46.8
Official 184 (24.5) 13.2 260 (37.5) 21.1
Health care staff 34 (4.4) 6.9 22 (3.2 7.1
* p<0.05
DISCUSSION
This study revealed that HAV infection shows |eyealed about 90% of population were anti-HAV

intermediate endemicity pattern in the Bornova area of
izmir.

Three different endemicity patterns of HAV infection are
observed worldwide. Areas of high endemicity: HAV
infection rates are high at young ages in these areas.
Asymptomatic infection is common because most people
become seropositive at an early age and outbreaks are
rarely seen. The countries having low life standards and
poor hygienic conditions show high endemicity for HAV
infection. Areas of intermediate endemicity: The peak
rates of infection occur in late childhood or adolescence.
Outbreaks are common. Symptomatic infection rate is
high during outbreaks in all age groups. Intermediate
endemicity pattern for HAV is seen in developing
countries which have a population from different
socioeconomic levels. Areas of low endemicity. HAV
infection rates are low in all age groups. The peak of
infection occurs in adolescents and young adults.
Outbreaks can be seen. Most developed countries have
a low endemicity pattern for HAV infection (6,7,8).

According to the studies over the last 15 years India,
some African countries such as Kenya, Ethiopia still
have a high endemicity for HAV infection while most
Asian and South American countries have shown a shift
to intermediate endemicity (4, 15, 16, 17).

In India about 75% of children have become seropositive
against HAV by the age of 3 years and virtually all of
them by 10 years of age (15). The studies conducted in
South Asia and China in the late 1970s and early 1980s
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positive by age 10-15 years. In this area studies carried
after 1990 showed significant decrease in the
prevalence of hepatitis A in the same age group
(4,18,19,20). Shifting HAV epidemiology has also been
documented for Middle East countries such as Quatar,
Saudi Arabia, Jordan (21).

In the early 1990s the high prevalence of HAV infection
was observed in most areas of Turkey. In the study
conducted by Baki A et al. in 1991 in Trabzon city (in
northeastern Turkey) the prevalence of HAV infection
among children between the ages of 13-18 was found to
be 88.6% (10). In 1994 Tasyaran et al reported that the
prevalence of HAV was 68.3 % in 180 children aged 3 to
14 years and living in Erzurum city (in eastern Turkey)
(13). Aldeniz et al. reported that the prevalence of HAV
is 12.2% in children aged 2 to 4 years while it was 63.3%
in the age group of 10 to 15 years in the istanbul area in
1998 (9). In a study conducted in Izmir City in 1996 the
prevalence of HAV was reported to be 84%in the
adolescents between the age of 16-18 (22). Comparing
the results reported in our study, and the studies from
other parts of Turkey, in our area the recent prevalence
of HAV infection respectively low in young ages. There is
also significant shift towards the older ages in most
areas in Turkey.

In the study presented the rapid increase of the
prevalence was observed in the age groups of 7-10 and
19-20 years as it is shown in Table 1. The similar result
was also observed for izmir area in Kanra et al's study
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(14). Children in the age group 7-10 attend primary
school in Turkey and almost all Turkish men do their
obligatory military service at the age of 20. Therefore the
risk of contact with infections is higher at those ages.

The previous studies comparing the prevalence of HAV
infection in rural and urban areas revealed that there is
significantly higher prevalence of HAV infection in rural
areas (4,23,24). In Texas in children living in rural area
the prevalence of HAV infection was found to be twice
as high as that is found in children living in urban area
(25). In our study similar to the other studies reported the
higher prevalence of HAV infection was observed in
children living in rural area (Table 2)

Education levels and occupation of the parents
significantly affected the prevalence of HAV infection in
children investigated in this study. A study conducted in
Italy showed that as the education levels of parents
increased the prevalence of HAV infection decreased as
in our study (26).

In the study presented no additional occupational risk
was detected for children of health care staff.
Furthermore the lowest level of HAV prevalence was
detected in children of officials and health care staff. This
can be explained by better socioeconomically conditions
of these groups. Vranchx et al. obtained similar result
showing the lower prevalence of HAV infection among
the health care professionals than in the general
population in Belgium (27).

Living in crowded conditions is one of the most important
factors for HAV transmission (28,29,30). Ochnio et al
and Shotollini et al reported that as the number of people
or siblings living in the same house increases the risk of
acquiring HAV infection also increases (31,32). In our
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