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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	 Atatürk	 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.

Giriş: Bu çalışmanın amacı, Türkiye’ nin doğusundaki 0-18 yaş 
grubu çocuklar arasındaki Hepatit A prevalansını etkileyen sosyo-
epidemiyolojik faktörler ve Hepatit A prevalansını saptamaktır

Gereç ve Yöntem: Çalışmadaki örenekler Ocak-Mayıs 2006 tarihleri 
arasında Atatürk Üniversitesi Tıp Fakültesi Pediatri Servisine sarılık 
dışında herhangi bir nedenle başvuran 0-18 yaş arası 226 çocuktan 
oluşmaktaydı. Bu çalışmada anti-HAV immunglobulin G (Ig G) varlığı 
ELISA yöntemi ile araştırıldı.  

Bulgular: 226 çocuğun HAV IgG seropozitifliği % 59.7 idi. HAV pre-
valansının yaşla birlikte arttığı saptandı, ancak cins ile ilgili değildi. 
HAV prevalansı kırsal bölgede yaşayan çocuklarda şehirmerkezin-
de veya şehirlerin çevresinde yaşayanlardan daha yüksek bulundu 
(P<0,001). Çocukların yanlızca ikisi Hepatit A aşısı ile aşılanmıştı. Aşı-
sız çocukların HAV IgG pozitifliği % 59.3 idi. HAV seroprevalansı sarı-
lık öyküsü olanlarda (% 84.6) olmayanlardan (% 58.2) daha yüksek 
idi. Sosyoekonomik durumda azalma ile birlikte HAV prevalansında 
artış gözlendi (P<0,001). 

Sonuç: Erzurum’ da HAV prevalansı belirgin olarak yüksek bulun-
du. Fakat hepatit A ya karşı aşılama son derece düşük idi. Sosyo-
demografik faktörler yaş, yerleşim yeri, ailenin sosyoekonomik düze-
yi HAV prevalansı ile ilişkili olarak saptandı.
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Introduction

epatitis	A	virus	 (HAV)	 infection	 is	endemic	worldwide,	
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	Atatürk	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	(CIs)	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%	CIs	[8].	

Results

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	

H

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	
children	is	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	Taşyaran	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.	

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	Diyarbakır	(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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