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SUMMARY 
The prospective study, which was made from Jan 1st 2009. till Dec 31st 2010. in the Clinic for Infectious Diseases within Clinical 

Hospital Mostar has been implemented in the areas of three southwestern cantons of the Federation of Bosnia and Herzegovina. 
We wanted to define the seroprevalence of the researched area using seroepidemiological testing of different groups of the 

population, based on the distribution by sex, age, education, residence and watersupply. 
The aim of this research was to prove the hypothesis that the decrease of seroprevalency of Hepatitis A has been directly related 

to the improvement of socio-economic conditions of life that at the end brought the decrease of the total prevalence in patients in 
younger age groups. 

The total of 420 examinees from the reasserted sample were analysed and they were classify into age groups. The first group was 
for the children up to 10 years. Then the group 11-20 follows and etc up to the last group, that complies examinees older than 60. In 
this way we have got seven groups of 60 examinees, from which the half of them was urban, and the other half was rural inhabitants. 
In every group analysed the half of examinees were females and the other half were males. 

The results we acquired with this research did not show any statistically relevant differences of seroprevalence of Hepatitits A 
between the urban and rural areas, between the sexes, nor between the populations which used different wattersupply objects. 

A statistically relevant difference was found between populations of different levels of education, but the most important 
difference was found between seroprevalency in different age groups. 

Seroprevalence in younger age groups was substantially low and increased in groups rising with age. Comparing this data to 
results from other similair researches from developed and undeveloped countries we concluded that the researched area, by the level 
of seroprevalency of Hepatitis A belongs to the category of developed countries. 

Key words: hepatitis A – seroprevalency - South-west Herzegovina 

*  *  *  *  *  

INTRODUCTION 

Hepatitis A is an acute liver infection caused by the 
virus hepatitis A (HAV). It is epidemic, while in some 
regions it is present as an endemic infection. 

According to the World Health Organization (WHO) 
assessment, about 1.5 million people worldwide are 
infected with HAV per year, out of which only a small 
number is registered. Because of bad hygienic condi-
tions, hepatitis A occurs more often in poorer countries 
and according to WHO data, endemic regions of this 
disease are South America, Greenland, Africa, the 
Middle East, South Asia and the Mediterranean.(Center 
for Diseases control and Prevention 1995). 

There is no accurate epidemiological data for Bosnia 
and Herzegovina (B&H), but endemic centers of hepatitis 
A are known to exist. These are Bosanska Krajina, 
especially regions around Bužim, Kladuša and Bihać. 

HAV is widespread worldwide and its only reservoir 
is a human being. It is transmitted primarily by the 
fecal-oral route (food or water contaminated with feces 
of patients or healed virus carriers). 

Hepatitis A is an illness of childhood in developing 
countries, associated with bad socio-economic and 

hygienic conditions (Vukobrat-Bijedić 2008). In deve-
loped countries, the disease is more likely to affect 
adults. The prevalence in developed countries is almost 
as same in the city as in the countryside, because of 
similar hygienic conditions. Seroprevalence ceases with 
improvement of hygienic conditions. The general preva-
lence grows from the north to the south of Europe, and 
similar has been noticed in the United States of America 
(USA) (Morris 2002). 

The exposure of the population to HAV in endemic 
regions is universal, so seroprevalence can be best 
estimated in children up to the age of five. 

In transmission of HAV and maintaining the epi-
demic process the basic role has a contact and fecal-oral 
route of transmission, especially in overpopulated areas. 
The contact route of transmission is conditioned with 
the presence of fresh fecal contamination on finger 
pads. If this is the only way of transmission, epidemio-
logical characteristics of the disease are: predominant 
involvement in children, seasonal dynamics, depen-
dence of the intensity of seroprevalence on the 
sanitation status of the environment, hygienic habits of 
the population as well as the size of the groups in close 
contact (Vukobrat-Bijedić 2008, Lupi 2006). 
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The contact route of transfer is remarkably relieved 
in categories which don't wash hands due to: lack of 
water (lack of water, natural disasters, wars), impossi-
bility of reasoning (homes for mentally retarded people) 
or lack of habits (people from rural or non urbanized 
settlements, nomads etc.). Risk groups include people 
who live in undeveloped countries and are subject to 
poor socio-economic standards and low hygienic habits 
(Lupi 2006, Palmović 2006). 

HAV causes only an acute liver disease. It is 
clinically manifested from an asymptomatic infection up 
to a fulminant form of the disease.  

The disease can be split into four stages (Vukobrat-
Bijedić 2008, Lupi 2006, Palmović 2006, Beckers 2008, 
Vucelić & Hrstić 2003): Incubation lasts from 10 to 50 
days. The prodromal state is characterized with fatigue, 
general weakness, exhaustion, fever, loss of appetite, 
nausea and vomiting. Patients may experience epigastria 
pain, general algia syndrome and diarrhea. Rashes are a 
rare to occur. At the end of this stage the urine is of a 
darker color, while the stool is lighter, acholic. The icteric 
stage occurs one to two weeks after the start of the 
prodromal stage. Jaundice of the skin, mucosa and sclera 
appear. Clinical analysis determines abdominal ad right 
hypochondriac pain. The liver itself is enlarged and 
painful. 

The most significant laboratory findings are increa-
sed values of aminotransferase, alkali phosphatase and 
serum bilirubin. Increased values of aminotransferase 
show necroinflammatory activity in the liver. Alanin 
aminotransferase (ALT) and aspartate aminotransferase 
(AST) are also increased. 

Serological findings are used in diagnosing hepatitis 
A, i.e. the determination of antibodies by using modern, 
more reliable serological tests: Radioimmuno assay 
(RIA), ELISA (Enzyme linkened immunosorbent assay), 
titers of specific antibodies can be determined,from 
which IgM fraction speaks for the fresh infection, and 
the IgG for the earlier infection of HAV (Abdool Karim 
1993). 

Treating hepatitis A is symptomatic, rest, especially 
in the icteric phase of the disease, hepatitis diet (food 
with small amounts of fat and spices and a lot of 
carbohydrates), while in severe clinical cases infusions 
of hypertonic laevulose (Vukobrat-Bijedić 2008, Lupi 
2006, Palmović 2006). 

Preventive measures in stopping hepatitis A are 
complex and imply taking hygenic-profilactic measures 
and measures of immunoprophylaxis. Primary direc-
tions in prevention of this disease need to be directed in 
leading routes of transfer, like fecal-oral infections: crea-
ting habits and a possibility of washing hands, securing 
enough of clean water for drinking and a hygienic 
disposal of waste (Beckers 2008, Vucelić 2003). 

Passengers through the endemic regions need to 
drink only originally packed water and drinks without 

ice cubes. It is also good to avoid unpeeled fruits and 
fresh vegetables. 

The virus can survive in fresh water for 12 weeks, 
while it can survive for a long time in waste waters, 
land, sea water and other various samples of the envi-
ronment which highlights the importance of fecal conta-
mination of the environment for its transfer (Ropac 
2003). Otherwise inactivity of the virus is achieved by 
cooking for at least 30 minutes in boiling temperature, 
(UV) rays, formalin solution and chlorination of water. 

Immunoprophylaxis is achieved by passive and acti-
ve immunization (CDC 1999, Kluge T 1969). Passive 
immunization implies giving a preparation of immuno-
globulin, mostly of the IgG class. Vaccines represent the 
active part of immunization, which contains an inactive 
HAV antigen, which causes proliferation of specific T 
lymphocytes, among which are the clones with memory. 
Because of this the immunity after vaccination is of 
long lasting. Except proliferation of specific lympho-
cytes after vaccination, specific antibodies and produc-
tions of gama globulin are created. 

Seroprevalence of hepatitis A differs in different 
parts of the world. In developed countries it is signi-
ficantly smaller in childhood and increases with aging 
(Morris 2002, Ropac 2003). 

In undeveloped countries we find high prevalence 
already with young children, which is connected to 
hygienic conditions in tested areas (Lupi 2006, CDC 
1999). 

In recent years many papers of seroprevalence have 
been published in certain parts of the world (Saha 2009, 
Sac 2009, Al-Aziz 2008, Raharimanga 2008, Samuels 
2005, Yassin 2001, Antaki & Kebbewar 2000, Tanaka 
2000, Abdool Karim & Coutsoudis 1993, Gentile 2009, 
Kiyohara 2007, Antunes 2004, Junquera 2004, Denis 
2003, Cunha 2001, Amin 2001, Termorshuizen 2000, 
Beran 1999), but we have not had available information 
for Bosnia and Herzegovina. 

The goal of this paper was to determine seropreva-
lence of hepatitis A in three cantons in south west FBH, 
by using seroepidemiological tests, more specifically 
assessment of IgG antibodies on HAV. 

 

MATERIALS AND METHODS 
Examinees 

The examined sample of this paper is the population 
of three south-western cantons of FBIH: Herzegovina-
Neretva Canton (HNC), Herzeg-Bosnia Canton (HBC) 
and West-Herzegovina Canton (WHC), i.e. population 
which get their secondary and tertiary health care at 
University Clinical Hospital of Mostar . At the 
beginning of the research we had planned on taking in 
the examined sample, along with HBC and WHC, only 
the population of the western part of Mostar and the 
western part of HNC, as they actually medically 
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gravitating to Clinical Hospital Mostar(CH). During the 
research however we found that a large part of the 
population which gets their health care in the Regional 
Medical Centerl "Dr. Safet Mujić" Mostar (RMC 
Mostar), actually gets treatment in CH Mostar due to the 
need of a higher level of medical protection. That is 
why we added the people who live in the eastern part of 
Mostar, along with the population of the municipalities 
of Konjic and Jablanica to the examined sample. 

The population data in the research are taken from 
The Register of population of RBH from 1991 and the 
data from statistical yearbooks of BH. The total number 
of residents on the researched area was 476.170 (Pilav 
2000-2007, Đurđević 2000-2006, Gelo 1995). There 
were 420 residents analyzed in the researched area. 
Those were members of both genders and various age 
groups, categorized in seven regular age groups. 

The researched sample was followed for two years 
starting Jan 1st, 2009. until Dec 31st, 2010. The 
examinees are categorized in this paper according to 
their gender, region and place of residency, age groups, 
education, water supply objects and seroprevalence on 
hepatitis A. 

In the researched area live in total 235.134(49.4%) 
men and 241.043 (50.6%) women. Most of the 
population lives in HNC 268.928 (56.5%), while WHC 
had a population of only 88.992 (18.7%). 

The researched sample was also divided in exami-
nees living in an urban or rural area. 

The urban area had a population of 168.835 (34.4%). 
The rural part of the researched was inhabited by 
312.342 (65.6%) of residents. Most of the urban popu-
lation came from HNC (70.1%). The same canton was 
inhabited by the most residents from the rural areas 
(49.3%). 

In the researched area the largest number of resi-
dents was in the groups aged 21-30 and over 60 , each 
16.1%. The least amount of residents was registered in 
the age group of 41-50 years (10.5%). 

Out of the researched sample we analyzed 420 
examinees, which we also distributed in seven groups as 
mentioned above. The first group was made of children 
up to 10 years old, then the age group of 11-20 years 
and so on until the last group, which includes residents 
older than 60. In total we also followed every age group 
in both urban and rural areas. That is how we compared 
findings from same age groups which live in different 
environments and under different conditions. 

These were randomly picked patients which were 
hospitalized in the Clinic for infective diseases of CH 
Mostar, which didn't have a registered appearance of viral 
hepatitis in their medical history, nor have ever treated 
themselves from any liver disease. We tested 60 exami-
nees from each age group, half of which were urban 
citizens, while half were rural citizens. In every analyzed 
group half of the examinees were women, half men. 

Comparing the findings of seroprevalence in the 
urban and rural population and in different age groups 
and genders, we analyzed the dynamics of seropreva-
lence and calculated trends in each researched groups. 
That is how we were able to compare every age group 
with other age groups inside urban and rural popula-
tions. Based on this data we described the biggest 
changes of seroprevalence and linked them to existing 
knowledge. 

 

Procedures 
The research was done cross sectional and 

comparatively, based on comparing results from 
different age groups and subgroups. We created a 
questionnaire with questions for every examinee (age, 
sex, place of residency, vocation, earlier illness from 
viral hepatitis or any liver illnesses). The examinees 
which had any data of having hepatitis or any liver 
diseases in the past were not included in this research. 
We also examined sources of the water supply in the 
research area to find out what kind of water our 
examinees consummate. 

From every patient at the Clinic for infective disea-
ses of CH Mostar we took, with their consent, 7,5 ml of 
blood for serological testing. Before testing the blood 
we centrifuged and singled out the serum. We tested the 
serum for antibodies anti HAV IgG with the micro-
particle-hemiluminescent technique (MEIA) on the 
Abbot aparatus AXYSM. The serological processing was 
done at the Department for transfusion of CH Mostar. 

 

Statistics data processing 
The findings of the serological processing were 

analyzed as absolute numbers and percentages, with 
which the prevalence of seropositive examinees in every 
age group is highlighted. Based on the prevalence, the 
risk factors were calculated related to seropositive 
examinees, using the odds ratio or relative risk. The T-
test was used to analyze numeric data, while the hi 
square test was used for categorical data. We used the 
regressive coefficient and analysis of variables to 
analyze trends, under the hypothesis of model linearity. 
The CRT, classification and regression tree was used. In 
the last step of the analyses logistic regression was used, 
to determine predictors of serostatus positivity in a 
multivariable model. Analysis was conducted using the 
SPSS program version 13,0 with the level of statistic 
relevancy set to P<0.05 (Babuš 1997, Puvačić & 
Puvačić 2004, Štambuk-Giljanović 1998, Anonimno 
2010, Golubović 2006). 

 

RESULTS 

This research included 420 examinees in total, 
which were tested on anti HAV IgG. With sequences of 
methodological accesses, all of the examinees were split 
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in seven groups each with 60 examinees, 30 from rural 
areas and 30 from urban areas. This way a balanced 
sample was created which reflected a wide span of the 
population, based on which later analyses were conduc-
ted. The average age of the entire sample was 45.9 20.9 
years, without highlighted differences in the ratio of age 
and sex (t=0.73, P=0.464) or their rural or urban origins 
(t=0.58, P=0.563). In the sample there were 210 men and 
210 women which, with their place of residence were 
mostly from the Mostar area (43.6%),with accessible 
water supply (71.9%) and from the HNŽ area (67.6%). 

From this table you can see that in the urban area 
38.1% of the examinees were positive to HAV IgG 
antibodies, while in the rural area the number of 
positives was somewhat bigger (43.3%) and among 
them no major statistical change was noticed (P=0.321 ; 
RR 0.805 ; 95% CL 0.54-1.118). 

In relation to the gender of the examinees, 80 
(38.1%) of the tested women were positive to anti HAV 
IgG antibodies, while 91 (43.3%) of the male examinees 

were positive. So there is no major statistical differences 
between the genders regarding the seroprevalence of 
hepatitis A (P=0.321; RR:1.243; 95%CL:0.841-1.835). 

A large number of examinees consummated water 
from the waterworks (301-71.7%). Only 20 (4.8%) of 
examinees used well water. Between examinees who 
used water from different water supply objects there is 
no major statistical difference regarding the presence of 
anti HAV IgG (P=0.119-0.963; RR: 0.499-1.215;95% 
CL 0.201-6.459). 

In analyzing the examinees according to their educa-
tion the total number of examinees isn't 420, but 240, 
because in this case we only used age groups of exami-
nees we could determine the stage of education, age 
groups of 0-20 and over 60 were not taken into considera-
tion. Results showed that prevalence of HAV IgG antibo-
dies was higher in lower educated (79.6%), than higher 
educated (20.4%) examinees and a major statistical diffe-
rence was recorded (P=0.001; RR:0.293; 95%CL 0.141-
0.606). 

 
Table 1. Distribution of examinees by serological status based on area of residence, sex, water supply and education 
 Serological status of examinees (anti HAV) P RR 95%CI 
 IgG + IgG -    
Area   0.321 0.805 0.545-1.189 
Urban 80 (38.1) 130 (61.9)    
Rural 91 (43.3) 119 (56.7)    
Sex   0.321 1.243 0.841-1.835 
Men 91 (43.3) 119 (56.7)    
Women 80 (38.1) 130 (61.9)    
Sources of water supply      
Waterworks 114 (37.9) 187 (62.1)    
Cistern 41 (48.2) 44 (51.8)    
Well 11 (55.0) 9 (45.0)    
Spring water 5 (35.7) 9 (64.3)    

Waterworks/cistern  0.131 0.669 0.413-1.085 
Waterworks/well  0.119 0.499 0.201-1.241 

Waterworks/spring water  0.925 0.813 0.275-2.403 
Cistern/well  0.925 0.813 0.275-0.403 

Cistern/spring water  0.732 0.745 0.281-1.981 
Well/spring water  0.963 1.215 0.411-6.459 

Education   0.293 0.001 0.141-0.606 
High 11 (10.4) 38 (77.6)    
Low 95 (89.6) 96 (50.3)    

 
Table 2. Presentation of the frequency of the positive anti HAV IgG findings by age groups, according to basic 
demographic indicators 
 Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 β (P) 
Sex         
Male 2 (6.67) 1 (3.33) 2 (6.67) 10 (33.33) 16 (53.55) 30 (100.00) 30 (100.00) 0.94 (0.002) 
Female 0 (0) 2 (6.67) 1 (3.33) 6 (20.0) 13 (43.33) 28 (93.33) 30 (100.00) 0.93 (0.002) 
Sex difference* 0.246 0.381 0.381 0.191 0.303 0.246 -  
Urbanization 
Countryside 2 (6.67) 2 (6.67) 1 (3.33) 9 (30.00) 17 (56.67) 30 (100.00) 30 (100.00) 0.93 (0.002) 
City 0 (93.33) 1 (3.33) 2 (6.67) 7 (23.33) 12 (40.00) 28 (93.33) 30 (100.00) 0.94 (0.002) 
Origin* 0.246 0.381 0.381 0.195 0.151 0.246 -  
Total: 2 (3.33) 3 (5.00) 3 (5.00) 16 (26.67) 29 (48.33) 58 (96.67) 60 (100.00) 0.94 (0.002) 

ß - standardized regressive coefficient;*using Fishers exact test 
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Distribution by age groups revealed an interesting 
pattern of an increase in positive findings in older age 
groups (Table 2). Analysis of the trend showed sta-
tistically significant results and a very highlighted 
ascending trend of frequency of positive findings of anti 
HAV IgG for every specific group in serial analysis. 

Using classification trees pointed to a highlighted 
predictive value of age as a main indicator of the 
serostatus. When age was excluded out of the model as 
a predictive value, the model gave no other results, 
which goes in favor to the relevancy of age and the 
small contribution of other variables in defining the 
serostatus. 

 
DISCUSSION 

Results of this research showed that the total sero-
prevalence of hepatitis A in the researched area is 
40.71% and that its different in specific age groups. 
Seroprevalence in the 0-10 age group was 3.3%; in the 
11-20 and 21-30 years it was 5%; in the group of 31-40 
it was 26.7%; in the group of 41-50 years it was 48.3%; 
in the group of 51-60 years it was 96.7%, while all the 
examinees older than 60 were positive to anti HAV IgG 
100%. 

In undeveloped countries, as mentioned above, sero-
prevalence on HAV IgG antibodies is significantly 
higher than those in developed countries and it is cha-
racteristic that it is already exceptionally high in chil-
dren of young ages. 

Unlike mentioned researches in undeveloped coun-
tries, in developed countries of the world, as in coun-
tries which tend to be among the developed, completely 
different results were obtained. Seroprevalence is 
significantly higher in older age groups. 

Taking into consideration all the above, the results 
of this research leads us to the conclusion that our 
researched area by seroprevalence of hepatitis A falls 
under the category of developed countries. We found an 
exceptionally low rate of seroprevalence in younger age 
groups-in the first three age groups (0-30 years) the rate 
of seroprevalence is 3-5%,which is exceptionally low. 
With the aging of the population a significant increase 
of the rate of seroprevalence is noted, like it is noted in 
other researched areas in the world (20-28). 

Unlike us, countries with low development, espe-
cially those from Asia, Africa and Latin America have a 
significantly large rate of seroprevalence in the earliest 
years of childhood, which tells us children meet with the 
hepatitis A virus very early, which is then connected to 
the sanitation of the environment (Saha 2009, Sac 2009, 
Al-Aziz & Award 2008, Raharimanga  2008, Samuels 
2005, Yassin 2001, Antaki & Kebbewar 2000, Tanaka 
2000, Abdool Karim & Coutsoudis 1993). 

It is known that the water supply is one of the 
biggest problems in undeveloped countries and as the 

route of transfer of hepatitis A is the fecal-oral one, it is 
very easy to for the virus to get into contact with the 
population. 

The found high rate of seroprevalence in the 
researched area, as in other countries in the adult, 
especially in the third life span , in regards to younger 
age groups, tells us of a significant improvement and 
betterment of life conditions and environment sanitation 
in the last few decades. 

Regarding living areas, we also have not found any 
major statistical differences (p=0,321), according to 
which we understand that the rural area, with the help of 
the economic and political migration of residents in 
areas with a high standard have gotten a satisfactory 
material standard and received new positive hygienic 
habits which they in turn used in their homeland. 

Comparing seropositive findings in the higher and 
lower educated examinees, given results indicate higher 
seroprevalence in the group with lower education, in 
regards to the examinees with a higher education and 
that between these groups exists a statistically 
significant difference (P=0.001; RR 0.293; 95CL 0.41-
0.606). 

Considering this situation in our researched area we 
have reached a conclusion that the situation in the last 
few decades has significantly changed for the better 
regarding our socio-economic and sanitary situation and 
the increase and usage of the knowledge from the 
preventive medical protection (Štambuk-Giljanović 
1998, Anonimno 2010, Golubović 2006). 

In the rural areas sanitary facilities are not outside 
the homes any longer, water supply objects have been 
considerably improved and hygiene has been generally 
brought to a higher level (Štambuk-Giljanović 1998). 

Likewise the quality of sanitary inspections has 
considerably increased which in their work use positive 
legal acts, which has in turn had an outcome of no large 
epidemics of hepatitis A and other fecal-oral infections 
in the last few decades (Anonimno 2010, Golubović 
2006, Anonimno 2010, Anonimno 2006, Zakon o 
inspekcijama 2005). 

In our country vaccination of hepatitis A does not 
come into the group of mandatory vaccination. As this 
study only refers to our researched area, without a 
broader analysis of the other parts of the country we 
cannot make a conclusion about a need for hepatitis A 
vaccination. Except researches on other parts of the 
country, considering the economic situation of the 
country, a broader research of the cost benefit of 
vaccination should be created. With regards to defective 
data and the complex economic situation in the country, 
for now it looks like that vaccinations are advisable, 
according to the recommendations of the CDC (CDC 
1999), of risk groups, especially people who are 
traveling to countries with a high seroprevalence of 
hepatitis A homosexuals and intravenous addicts, 
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people with chronic liver diseases and the people who 
work in specific work places (firemen, military, police 
and medical personnel). 

Improving measures of primary infectious disease 
prevention needs to be primarily insisted and constantly 
worked on, focusing on changing and improving hygie-
nic habits, which would then create real assumptions for 
a later decrease of seroprevalence and maybe eradica-
tion of hepatitis A. 

 
CONCLUSION 

In the researched area there were no statistically 
major differences in the seroprevalence between 
genders, examinees who used different water supply 
objects, likewise between urban and rural population. A 
major statistical difference is noticed in examinees of 
higher and lower education. An increase of frequency in 
seropositive findings in older age groups has been noted 
and from a very low rate of seroprevalence to as high as 
100% in older age groups and that the age of examinees 
has shown as a main predictor value in defining the 
serostatus. That is similar to seroprevalence in 
developed countries, within which was found a very low 
rate of seroprevalence in younger age groups. That kind 
of low rate tells us of hygienic habits of examinees in 
researched areas. For now there is no need in the 
researched area to include vaccination against hepatitis 
A in a mandatory calendar. To get a realistic picture of 
seroprevalence of this disease in BH, a similar research 
should be done in other parts of the country. 
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