
e�ta�nus�is�an�acu�te�and�fa�tal�di�se�a�se,�which�is�ca�u�sed�by�the�exo�to�xin
of�Clos�tri�di�um�te�ta�ni.�Spo�res�of�C.�te�ta�ni are�usu�ally�fo�und�in�so�il�and
in�the�in�tes�ti�nal�system�of�both�ani�mals�and�hu�mans.1 Alt�ho�ugh�te�-
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Tetanus�Seroprevalence�Among�Women
15-49�Years�Old,�in�Mersin,�Turkey

ABS�TRACT�Ob�jec�ti�ve:�This�cross-sec�ti�o�nal�study,�per�for�med�in�2005�ai�med�to�in�ves�ti�ga�te�the�se�-
rop�re�va�len�ce�of�te�ta�nus�among�wo�men�aged�15-49�ye�ars.�Ma�te�ri�al�and�Met�hods:�Six�hun�dred�wo�-
men�rec�ru�i�ted�from�17�pri�mary�he�alt�hca�re�cen�ters�we�re�inc�lu�ded�in�the�study.�ELI�SA�met�hod�was
used�for�se�ro�lo�gi�cal�tes�ting.�Wo�men�with�IgG�ti�ters�of�0.01�IU/mL�or�hig�her�we�re�con�si�de�red�se�ro�-
po�si�ti�ve.�Des�crip�ti�ve�sta�tis�ti�cal�analy�ses�we�re�ma�de�to�sum�ma�ri�ze�the�da�ta.�Pe�ar�son’s�chi-squ�a�re,
analy�sis�for�li�ne�ar�trend�in�pro�por�ti�ons�and�li�ne�ar-by-li�ne�ar�as�so�ci�a�ti�on�tests�we�re�used�to�com�pa�-
re�the�va�ri�ab�les.�Bi�nary�lo�gis�tic�reg�res�si�on�analy�ses�using�the�for�ward�LR�met�hod�and�clas�si�fi�ca�ti�on
tre�e�analy�sis�we�re�per�for�med�to�exa�mi�ne�the�as�so�ci�a�ti�on�bet�we�en�te�ta�nus�se�rop�re�va�len�ce�and�the
so�ci�o�de�mog�rap�hic�va�ri�ab�les�of�wo�men.�Re�sults:�Of�the�wo�men�inc�lu�ded�in�the�study,�72.3%�we�re
se�ro�po�si�ti�ve�for�te�ta�nus.�In�only�1.5%�of�se�ro�po�si�ti�ve�wo�men,�te�ta�nus�to�xo�id�(TT)�IgG�le�vels�we�re
0.1�IU/mL�or�hig�her.�Se�ro�po�si�ti�vity�for�TT�dec�re�a�sed�with�ad�van�cing�age�and�over�ti�me�sin�ce�the
last�do�se�of�TT.�Wo�men�with�a�his�tory�of�TT�bo�os�ter�du�ring�the�last�10�ye�ars�had�hig�her�se�ro�po�si�-
ti�vity�ra�tes.�Clas�si�fi�ca�ti�on�tre�e�analy�ses�re�ve�a�led�that�the�most�sig�ni�fi�cant�va�ri�ab�le�in�de�ter�mi�ning
se�ro�po�si�ti�vity�among�wo�men�was�the�pe�ri�od�elap�sed�sin�ce�the�last�do�se�of�the�TT�bo�os�ter.�Conc�lu�-
si�on:We�sug�gest�that�wo�men�sho�uld�be�qu�es�ti�o�ned�not�only�for�the�ti�me�of�pri�mary�vac�ci�na�ti�on�but
al�so�the�pe�ri�od�elap�sed�sin�ce�the�last�do�se.�
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ÖZET�Amaç:�Ke�sit�sel�tip�te�plan�la�nan�ve�2005�yı�lın�da�ya�pı�lan�bu�ça�lış�ma�ile�15-49�yaş�ara�sı�ka�dın�-
la�rın�te�ta�noz�se�rop�re�ve�lan�sı�nın�araş�tı�rıl�ma�sı�amaç�lan�dı.�Ge�reç�ve�Yön�temLer:�Ça�lış�ma�ya�17�sağ�lık
oca�ğı�böl�ge�sin�den�15-49�yaş�gru�bun�da�yer�alan�600�ka�dın�ka�tıl�dı.�Se�ro�lo�jik�test�ler�ELI�SA�yön�te�mi
ile�ya�pıl�dı.�Te�ta�noz�IgG�tit�re�si�0.01�IU/mL�ve�üze�rin�de�olan�ka�dın�lar�se�ro�po�zi�tif�ola�rak�ka�bul�edil�-
di.�Ve�ri�le�rin�özet�len�me�sin�de�ta�nımLa�yı�cı�is�ta�tis�tik�ler�kul�la�nıl�dı.�De�ğiş�ken�le�rin�kar�şı�laş�tı�rıl�ma�sın�da
“pe�ar�son�chi-squ�a�re,�analy�sis�for�li�ne�er�trend�in�pro�por�ti�ons�ve�li�ne�ar-by-li�ne�ar�as�so�ci�a�ti�on”�test�le�ri
kul�la�nıl�dı.�Te�ta�noz�se�rop�re�ve�lan�sı�ile�ka�dın�la�rın�sos�yo-de�mog�ra�fik�özel�lik�le�ri�ara�sın�da�ki�iliş�ki�“bi�-
nary�lo�gis�tic�reg�res�si�on�ve�clas�si�fi�ca�ti�on�tre�e�analy�sis”�test�le�ri�ile�de�ğer�len�di�ril�di.�Bul�gu�lar: Ça�lış�-
ma�ya�ka�tı�lan�ka�dın�la�rın�%72.3’ün�de�te�ta�noz�se�ro�po�zi�tif�li�ği�tes�pit�edil�di.�Se�ro�po�zi�tif�ka�dın�la�rın
sa�de�ce�%1.5’in�de�te�ta�noz�tok�so�id�(TT)�IgG�dü�ze�yi�0.1�IU/mL�ve�üze�rin�dey�di.�TT�se�ro�po�zi�tif�li�ği�yaş
ar�tı�şı�ve�son�doz�TT’den�son�ra�ge�çen�sü�re�art�tık�ça�azal�mak�tay�dı.�Son�doz�TT’den�son�ra�ge�çen�sü�re
0-10�yı1�ara�sın�da�olan�ka�dın�lar�da�se�ro�po�zi�tif�lik�ora�nı�da�ha�yük�sek�ti.�Ka�dın�la�rın�se�ro�po�zi�tif�olup�ol�-
ma�dık�la�rı�nı�ayır�ma�da�en�et�ki�li�de�ğiş�ke�nin�“TT�’in�son�do�zun�dan�son�ra�ge�çen�sü�re�”�ol�du�ğu�“clas�si�fi�-
ca�ti�on�tre�e”�ana�li�zi�ile�sap�tan�dı.�So�nuç:Ka�dın�la�rın�aşı�öy�kü�sü�sor�gu�la�nır�ken�pri�mer�aşı�ya�nı�sı�ra�son
doz�dan�son�ra�ge�çen�sü�re�nin�de�mut�la�ka�so�rul�ma�sı�nı�öne�ri�yo�ruz.�
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ta�nus�is�a�100%�pre�ven�tab�le�di�se�a�se�with�vac�ci�na�-
ti�on,�it�is�still�the�se�cond�most�com�mon�ca�u�se�of�de�-
ath�du�e�to�a�di�se�a�se�pre�ven�tab�le�by�vac�ci�na�ti�on.1

Up�to�60-90%�of�te�ta�nus�ca�ses�among�new�borns�are
fa�tal.2 Ne�o�na�tal�te�ta�nus�(NT)�can�re�sult�form�dis-
sec�ti�on�of�the�um�bi�li�cal�cord�un�der�asep�tic�con�di�-
ti�ons� or� inap�prop�ri�a�te� ca�re� of� the� um�bi�li�cal
wo�und.2 Chil�dren�sur�vi�ving�this�di�se�a�se�will�ha�ve
sig�ni�fi�cant�bra�in�da�ma�ge.3

Sin�ce�fer�ti�le�wo�men�are�vac�ci�na�ted�with�TT
and�the�la�bor�ser�vi�ces�im�pro�ved�NT�in�ci�den�ce�de-
c�re�a�sed�worl�dwi�de,�es�pe�ci�ally�in�de�ve�lo�ping�co�un�-
tri�es�in�the�past�de�ca�de.�The�num�ber�of�chil�dren
dying�du�e�to�NT�thro�ug�ho�ut�the�world�is�es�ti�ma�-
ted�as 200.000.4 Alt�ho�ugh�the�World�He�alth�Or�ga�-
ni�za�ti�on� (WHO) star�ted� a� prog�ram� in� 1989� to
eli�mi�na�te�NT,�NT�is�still�en�de�mic�in�90�co�un�tri�es
with�the�ma�jo�rity�of�ca�ses�oc�cur�ring�in�tro�pi�cal�Asi�-
an�and�Af�ri�can�co�un�tri�es.5,6

TT�vac�ci�na�ti�on�was�ini�ti�a�ted�in�1968�in�our�co�-
untry�and�in�1980�an�ex�ten�ded�im�mu�ni�za�ti�on�pro-
g�ram�was�imp�le�men�ted.7,8�The�Ma�ter�nal�Ne�o�na�tal
Te�ta�nus�Eli�mi�na�ti�on�Prog�ram�star�ted�in�our�co�un-
try�in�1984�ai�ming�to�dec�re�a�se�the�NT�in�ci�den�ce
be�low�1�per 1000� li�ve�births in all� re�gi�ons�un�til
2007.�At�the�end�of�2005,�32�ca�ses�we�re�re�por�ted
and�the in�ci�den�ce�was�cal�cu�la�ted�as�0.02�per 1000
li�ve�births.9

Sin�ce�2003,�the�adult�diph�the�ri�a-te�ta�nus�to�xo�-
id�(Td)�vac�ci�na�ti�on�sche�me�has�be�en�used�for�preg-
nant�wo�men.�Ac�cor�ding�to�this�sche�me,�preg�nant
wo�men�with�no�his�tory�of�pre�vi�o�us�vac�ci�na�ti�on�re-
ce�i�ve�two�do�ses�of�Td,�which�are�ad�mi�nis�te�red�one
month�apart�af�ter�the�4th month�of�preg�nancy.�The
third�do�se�is�ad�mi�nis�te�red�at�le�ast�6�months�af�ter
the�se�cond�and�the�fo�urth�do�se,�at�le�ast�one�ye�ar�af�-
ter�the�third.�A�fifth�do�se�is�al�so�ad�mi�nis�te�red�one
ye�ar�af�ter�the�4th do�se.8� In�Tur�key,�the�me�an�num-
ber�of�pre�na�tal�ca�re�vi�sits is�2.4�du�ring�preg�nancy
and�47%�of��wo�men�re�ce�i�ve�two�or�mo�re�Td�vac�ci�-
ne�do�ses.9,10 In�ad�di�ti�on,�16.4%�of�all�de�li�ve�ri�es�are
per�for�med�at�ho�me�and�this�ra�te�in�cre�a�ses�up�to
49%�in�so�me�re�gi�ons�of�the�co�untry.9,10

In�Tur�key,�NT� is� still�a ma�jor�pub�lic�he�alth
prob�lem.�De�ter�mi�ning�the�sta�tus�of�te�ta�nus�im�mu�-

ni�za�ti�on�of�fer�ti�le�wo�men�and�per�for�ming�ad�di�ti�o�-
nal�vac�ci�na�ti�on�as�re�qu�i�red�are�among�the�ma�jor
pre�ven�ti�ve�me�a�su�res.�In�or�der�to�in�ves�ti�ga�te�the�le�-
vel�of�te�ta�nus�im�mu�nity�in�our�re�gi�on,�we�per�for�-
med� a� mul�ti�pur�po�se� study� tit�led� ‘Te�ta�nus� and
Ru�bel�la�se�rop�re�va�len�ce�among�wo�men�aged�bet�-
we�en�15�and�49’.�The�study�was�sup�por�ted�by�the
Re�se�arch�Fo�un�da�ti�on�of�Mer�sin�Uni�ver�sity�and�was
con�duc�ted�in�2005.�A�sub-analy�sis�of�this�pro�ject
was�pub�lis�hed�in�the�Vac�ci�ne in�2007�as�‘Ru�bel�la
se�rop�re�va�len�ce�in�wo�men�in�the�rep�ro�duc�ti�ve�pe�ri�-
od,�Mer�sin,�Tur�key’.11 The�pre�sent�study�eva�lu�a�ted
te�ta�nus�se�rop�re�va�len�ce�among�wo�men�aged�15-�49
ye�ars.��

MA�TE�RI�AlS�AND�MET�HoDS

Mer�sin�is�a�pro�vin�ce�in�so�ut�hern�Tur�key�that�li�es
on�the�Me�di�ter�ra�ne�an�co�ast.�The�lo�cal�et�hi�cal�com-
mit�te�e�and�ot�her�of�fi�ci�al�ins�ti�tu�ti�ons�ap�pro�ved�the
study�pro�to�col.�This�pro�ject�was�car�ri�ed�out�ac�cor�-
ding�to�the�Hel�sin�ki�dec�la�ra�ti�on�prin�cip�le.�

The�to�tal�num�ber�of�wo�men�aged�15-49�ye�ars
who�li�ved�in�cen�tral�Mer�sin�and�sur�ro�un�ding�vil�la�-
ges�was�230.352.�EPI�6�IN�FO�prog�ram�was�used�to
cal�cu�la�te�the�mi�ni�mum�samp�le�si�ze.�Con�si�de�ring
the�te�ta�nus�se�rop�re�va�len�ce�60%,�the�worst�ac�cep�-
tab�le�±4�and�the�95%�con�fi�den�ce in�ter�val�(CI)�the
mi�ni�mum�samp�le� si�ze�was�cal�cu�la�ted�as�575.12-19

Ho�we�ver�in�or�der�to�ac�hi�e�ve�a�mo�re�sig�ni�fi�cant�re-
sult,�an�in�cre�a�sing�samp�le�si�ze�was�plan�ned�and�650
sub�jects�we�re�inc�lu�ded�in�the�study.

The�re�gi�on�whe�re�the�study�was�con�duc�ted in-
c�lu�des�52�pri�mary�he�alth�ca�re�cen�ters,�26�of�which
we�re�lo�ca�ted�in�vil�la�ges.�One�third�of�the�pri�mary
he�alth�ca�re�cen�ters�(6�out�of�17�cen�ters�in�vil�la�ges)
we�re�inc�lu�ded�in�the�study.�Pri�mary�he�alth�ca�re
cen�ters�we�re�stra�ti�fi�ed�in�to�ur�ban�and�ru�ral�cen�ters
and�we�re se�lec�ted�by�syste�ma�tic�samp�ling.

Con�si�de�ring�the�ra�ti�os�in�the�po�pu�la�ti�on,�the
fi�nal�samp�le�si�ze�was�es�ti�ma�ted�to�inc�lu�de�550�wo�-
men�from�ur�ban�and�100�from�ru�ral�pri�mary�he�alth
ca�re�cen�ters.�The�num�ber�of�sub�jects�to�be�samp�led
from�each�cen�ter�was�de�ter�mi�ned�ac�cor�ding�to�the
ra�ti�o�of�15-49�ye�ar-old�wo�men re�gis�te�red�in�that
cen�ter�and�syste�ma�tic�samp�ling�was�used.
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A�da�ta� form�and�an� in�for�med�con�sent� form
we�re�pre�pa�red�in�or�der�to�col�lect�and�re�cord�da�ta.
The�fol�lo�wing�we�re�qu�es�ti�o�ned�in�the�da�ta�form:
re�si�den�ce,�age,�edu�ca�ti�o�nal�sta�tus,�ma�ri�tal�sta�tus,
preg�nancy�sta�tus,�ver�bal�his�tory�of�te�ta�nus�vac�ci�-
na�ti�on,�to�tal�monthly�in�co�me�of�the�fa�mily,�and
sta�tus�of�ci�ga�ret�te�and�al�co�hol�con�sump�ti�on�and�the
sta�tus�of�mig�ra�ti�on�to�Mer�sin.�The�in�for�med�con-
sent� form� inc�lu�ded� in�for�ma�ti�on�on� te�ta�nus,�NT,
me�a�su�res�of�pro�tec�ti�on�and�the�se�lec�ti�on�cri�te�ri�a�of
the�study.

The�study�te�am�vi�si�ted�the�se�lec�ted�pri�mary
he�alth�ca�re�cen�ters.�Wo�men�to�be�en�rol�led�in�the
study�we�re� se�lec�ted� by� the syste�ma�tic� samp�ling
met�hod�using�the�ho�u�se�hold�po�pu�la�ti�on�re�cor�ding
slips�(the�stan�dard�re�cor�ding�form�that�inc�lu�des�the
so�ci�o-de�mog�rap�hic�da�ta�abo�ut�pe�op�le�who�li�ve�in
the�are�a�co�ve�red�by�the�pri�mary�he�alth�ca�re�cen-
ters).�Among�the�650�wo�men�who�we�re�inc�lu�ded
in�the�study�gro�up,�609�we�re�ava�i�lab�le�by�con�tact
and�they�we�re�as�ked�to�vi�sit�the�ins�ti�tu�ti�on.�The
wo�men�who�vi�si�ted�the�ins�ti�tu�ti�on�we�re�in�for�med
abo�ut�the�study�and�we�re�as�ked�to�re�ad�and�sign�the
in�for�med�con�sent�form.�The�da�ta�form�was�fil�led
out�by�a�fa�ce-to-fa�ce�in�ter�vi�ew�with�609�wo�men
who�ac�cep�ted�to�par�ti�ci�pa�te�in�the�study�af�ter�sig�-
ning� the� in�for�med� con�sent� form.� Fol�lo�wing� the
comp�le�ti�on�of�the�qu�es�ti�ons�in�the�da�ta�form,�5–7
cm3 of�ve�no�us�blo�od�was�drawn�from�each�wo�man.
Two�wo�men�we�re�exc�lu�ded�from�the�study�be�ca�u�-
se�ve�no�us�ac�cess�was�not�pos�sib�le.�Sin�ce�te�ta�nus�IgG
enz�yme-lin�ked�im�mu�no�sor�bent�as�say�(ELI�SA)�kit
enab�led�analy�sis�of�600�blo�od�samp�les,�an�ad�di�ti�o�-
nal se�ven�wo�men�we�re�ran�domly�exc�lu�ded�from
the�study.�Blo�od�samp�les�we�re�trans�por�ted�to�the
mic�ro�bi�o�logy� la�bo�ra�tory�on� the� sa�me�day�un�der
cold�cha�in�con�di�ti�ons;�se�ra�we�re�ex�trac�ted�and�kept
at-20°C�un�til�the�day�the�tests�we�re�per�for�med.�

All�se�ro�lo�gi�cal�stu�di�es�we�re�per�for�med�at�the
Mic�ro�bi�o�logy� La�bo�ra�tory� of� Mer�sin� Uni�ver�sity
Scho�ol�of�Me�di�ci�ne.�Genz�yme�Vi�ro�tech�Te�ta�nus
IgG�ELI�SA�kit�(Ger�many,�Rüs�sels�he�im,�pro�duct�no:
EC�124.00,�lot�no�172-01T)�was�used for�the�ELI�SA
test.�A�to�tal�of�600�pa�ti�ents�we�re�inc�lu�ded�in�the
study.�The�cut-off�va�lu�e�was�ac�cep�ted 0.68.�For�va�l-
u�es�abo�ve�the�cut-off�va�lu�e,�the�me�an�do�se�ra�ti�os

ac�qu�i�red�from�the�system,�in�IU/mL�(in�ter�na�ti�o�nal
unit/mL),�we�re�de�ter�mi�ned and�wo�men�with�a�te�-
ta�nus�IgG�ti�ter�of�0.01�IU/mL�and�abo�ve�we�re�con-
si�de�red�se�ro�po�si�ti�ve.�1,20

Te�ta�nus�an�ti�to�xin�le�vels�we�re�clas�si�fi�ed�ac�cor�-
ding� to� the� ge�ne�rally� adop�ted� pro�tec�ti�ve� le�vels,
<0.01�IU/mL�no�pro�tec�ti�on,�0.01-0.1�IU/mL�we�ak
pro�tec�ti�on,�and�≥0.1�IU/mL�full�pro�tec�ti�on.21,22 The
re�sults�of�the�se�ro�lo�gic�tests�we�re�re�por�ted�to�the
par�ti�ci�pants.�Wo�men�who�we�re�sus�cep�tib�le�to�te�ta�-
nus�(se�ro�ne�ga�ti�ve�wo�men)�we�re�ad�vi�sed�to�ha�ve�TT
vac�ci�ne.

Sta�tis�ti�cal�Analy�sis

Des�crip�ti�ve�sta�tis�ti�cal�analy�ses�we�re�ma�de�to�sum-
ma�ri�ze�the�da�ta.�The�Pe�ar�son’s�Chi-squ�a�re�test�(χ2P),
analy�sis�for�li�ne�ar�trend�in�pro�por�ti�ons�(χ2trend)�and
li�ne�ar-by-li�ne�ar�as�so�ci�a�ti�on�tests�(χ2LA)�we�re�used�to
com�pa�re� the� va�ri�ab�les.� Bi�nary� lo�gis�tic� reg�res�si�on
(BLR)�analy�ses�using�the�for�ward�LR�met�hod�and
clas�si�fi�ca�ti�on�tre�e�analy�sis�we�re�per�for�med�to�exa�-
mi�ne�the�as�so�ci�a�ti�on�bet�we�en�te�ta�nus�se�rop�re�va�len�-
ce�and�the�so�ci�o�de�mog�rap�hic�va�ri�ab�les�of�wo�men.

RE�SUlTS

The�me�an�age�of�the�par�ti�ci�pants�was�30.7�±�9.3�ye�-
ars.�Of�the�wo�men,�566�(94.3%)�we�re�li�te�ra�te,�446
(74.3%)�we�re�mar�ri�ed,�432�(72%)�we�re�ho�u�se�wi�ves
and�520�(86.7%)�we�re�li�ving�in�ur�ban�are�as�(Tab�le
1).�Of�the�wo�men,�459�we�re�mar�ri�ed�or�wi�do�wed
(76.5%)�and�the�me�an�gra�vi�dity�among�this�gro�up
was�2.4�±�1.6,�whi�le�the�me�an�pa�rity�was�2.1�±�1.5,
and�the�me�an�num�ber�of�li�ving�chil�dren�was�2.0�±
1.4.�

Ove�rall,�72.3%�we�re�im�mu�ne�to�te�ta�nus�and
27.7%�we�re�not.�Only�9�(1.5%)�of�the�im�mu�ne�wo�-
men�had� strong� im�mu�nity� (TT� IgG≥0.1� IU/mL),
whi�le�425�(70.8%)�sho�wed�a�we�ak�im�mu�nity�pro-
fi�le�for�te�ta�nus�(TT�IgG�=�0.01-0.1).�

Whi�le�the�im�mu�nity�ra�te�in�the�15-19�ye�ars
age�gro�up�was�87.9%�it�dec�re�a�sed�to�35.5%�in�the
40-49�age�gro�up.�The�re�was�a�ne�ga�ti�ve�li�ne�ar�re�la�-
ti�on�bet�we�en�the�age�gro�up�and�the�im�mu�nity�ra�te
(p<�0.001).�Im�mu�nity�ra�tes�we�re�41.2%�and�80.9%
for�li�te�ra�te�wo�men�and�tho�se�who�had�comp�le�ted�8
ye�ars�of�pri�mary�edu�ca�ti�on,�res�pec�ti�vely. The�re�was
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a�po�si�ti�ve�li�ne�ar�re�la�ti�ons�hip�bet�we�en�TT�im�mu�-
nity�ra�te�and�the�le�vel�of�edu�ca�ti�on�(p<�0.001,�Tab�-
le�1).�

The�me�an�num�ber�of�te�ta�nus�vac�ci�na�ti�on�do�-
ses�among�the�study�po�pu�la�ti�on�was�5.6�(ran�ging
from�0�to�14);�75%�had�4�or�mo�re�vac�ci�na�ti�ons.�This
ra�ti�o�was�89%�for�the�15-19�ye�ars�age�gro�up,�51.1%
for�the�40-49�ye�ars�age�gro�up,�41.2%�for�the�il�li�te�-
ra�te�gro�up,�and�86.6%�for�tho�se�who�had�comp�le�-
ted�8�ye�ars�of�pri�mary�edu�ca�ti�on.�Of�wo�men�who
had�a�his�tory�of fo�ur�or�mo�re�TT�vac�ci�na�ti�ons,�the
se�ro�po�si�ti�vity�ra�te�was�81.3%,�whi�le�this�ra�ti�o�was
50.8%�for�wo�men�who�had�1-3�TT�vac�ci�na�ti�ons
and�11.5%�for�tho�se�who�had�re�ce�i�ved�no�vac�ci�na�-
ti�on.�Se�ro�po�si�ti�vity�sho�wed�a�li�ne�ar�in�cre�a�se�with
the�num�ber�of�vac�ci�nes�re�ce�i�ved�(p<�0.001,�Tab�le
2).�Whi�le�se�ro�po�si�ti�vity�in�cre�a�sed�du�ring�the�first�4
vac�ci�ne�ad�mi�nis�tra�ti�ons,�it�slo�wed�down�af�ter�ad�di-
ti�o�nal�vac�ci�na�ti�ons�(Tab�le�2).�

The�me�di�an�ti�me�af�ter�the� last�TT�vac�ci�ne
was�5�ye�ars�(ran�ging�from�0�to�47).�The�se�ro�po�si�-
ti�vity�ra�te�was�95.1%�for�wo�men�who�re�ce�i�ved
an�ad�di�ti�o�nal�vac�ci�ne�0-11�months�af�ter�the�ir�last
do�se.�This�ra�ti�o�was�81.1%�for�tho�se�who�re�ce�i�-
ved�an�ad�di�ti�o�nal�do�se�5�ye�ars�af�ter�the�last�do�se,
and�43.1%�for�the�ones�that�re�ce�i�ved�the�do�se af�-
ter�10�ye�ars.�Se�ro�po�si�ti�vity�sho�wed a�li�ne�ar�dec�-
re�a�se� with� in�cre�a�sing� ti�me� af�ter� the� last� TT
vac�ci�ne�(p<�0.05,�Tab�le�2).�Fi�gu�re�1�de�mons�tra�tes
the� chan�ges� in� se�ro�po�si�ti�vity� ra�tes� in� re�la�ti�on
with�the�ti�me�af�ter�the�last�vac�ci�na�ti�on�in�in�di�vi�-
du�als�who�re�ce�i�ved�1-3�do�ses,�4-6�do�ses,�and�mo�-
re�than�6�do�ses�of�TT�vac�ci�ne,�res�pec�ti�vely.�In�all
thre�e��gro�ups,��se�ro�po�si�ti�vity��dec�re�a�sed��whi�le
the�ti�me�af�ter�the�last�do�se�of�TT�vac�ci�ne�in�cre�a�-
sed.�

The�fac�tors�that�af�fect�te�ta�nus�se�ro�po�si�ti�vity
we�re�eva�lu�a�ted�by�BLR�analy�sis,�which�sho�wed
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Variables Total Seropositivity Test value df p value

n % n %

Age

15-19�years 91 15.2 80 87.9 χ2lA=�98.2 1 <�0.001

20-29�years 197 32.8 173 87.8

30-39�years 179 29.8 134 74.9

40-49�years 133 22.2 47 35.3

Educational�status

Illiterate 34 5.7 14 41.2 χ2lA=�34.5 1 <�0.001

literate 25 4.2 12 48.0

Primary�School� 258 43.0 179 69.4

Secondary�School�and�above 283 47.2 229 80.9

Family�income

<Minimum�wage 262 43.7 187 71.4 χ2P=�0.2� 1 >�0.05

≥Minimum�wage 338 56.3 247 73.1

Employment

Housewife 432 72.0 302 69.9 χ2P=�16.9 2 <�0.001

Employed���� 83 13.8 55 66.3

Student 85 14.2 77 90.6

Marital�status

Married 446 74.3 310 69.5 χ2P=�6.9 1 <�0.05

other 154 25.7 124 80.5

Migration�status

Migrated 299 49.8 213 71.2 χ2P=�0.4 1 >�0.05

original�resident� 301 50.2 221 73.4

Residence

Urban 520 86.7 380 73.1 χ2P=�1.1 1 >�0.05

Rural 80 13.3 54 67.5

TABLE 1: Demographic�features�of�women�and�tetanus�seropositivity.



that�se�ro�po�si�ti�vity�dec�re�a�sed�0.87�fold�(95%�CI
0.84-0.91)�and�0.94�fold�(%95�CI�0.91-0.96) with
the�in�cre�a�se�in�ti�me�af�ter�the�last�TT�vac�ci�ne�ad-
mi�nis�tra�ti�on�and�with�in�cre�a�sing�age,�res�pec�ti�-
vely� (Tab�le� 3).� This con�firms� the� dec�re�a�se� in
se�ro�po�si�ti�vity�with�in�cre�a�sing�ti�me�af�ter�the�last
TT�vac�ci�na�ti�on�(Fi�gu�re�1).�

Fac�tors� af�fec�ting� te�ta�nus� se�ro�po�si�ti�vity� al�so
un�der�went�eva�lu�a�ti�on�with�the�clas�si�fi�ca�ti�on�tre�e
analy�sis.�Ac�cor�ding�to�this�analy�sis,�the�most�ef-
fec�ti�ve�va�ri�ab�le�in�de�ter�mi�ning�im�mu�ne�and�non-
im�mu�ne�wo�men�was�the�ti�me�elap�sed�af�ter�the�last
TT�vac�ci�na�ti�on.�Se�ro�po�si�ti�vity�was�hig�her�in�sub-
jects�who�re�ce�i�ved�the�ir�last�do�se�wit�hin�the�last
0-10�ye�ars.�For�sub�jects�who�se�last�vac�ci�ne�do�se
was�ad�mi�nis�te�red mo�re�than�10�ye�ars�ago,�the�de-
ter�mi�ning�fac�tor�was�the�in�di�vi�du�al’s�age.�Se�ro�po�-
si�ti�vity�was�hig�her�among�wo�men�who�we�re�33.5
ye�ars�old�or�yo�un�ger.�On�the�ot�her�hand,�in�wo�-
men�ol�der�than�33.5�ye�ars,�the�num�ber�of�do�ses
was� the� de�ter�mi�ning� fac�tor.� Se�ro�ne�ga�ti�vity�was
hig�her�among�wo�men�who�re�ce�i�ved�4�or�less�TT

do�ses.�For�tho�se�who�had�mo�re�than�4�do�ses,�gra-
vi�dity�was�the�de�ter�mi�ning�fac�tor;�when�gra�vi�da
was� 2.5� or� less,� se�ro�ne�ga�ti�vity� was� hig�her� and
when�gra�vi�da�was�mo�re� than�2.5,� se�ro�po�si�ti�vity
was�hig�her�(Fi�gu�re�2).�

DIS�CUS�SI�oN
Whi�le�se�ro�po�si�ti�vity�ra�tes�to�te�ta�nus�vary�bet�we�en
28.6%�and�99.4�%�in�va�ri�o�us�co�un�tri�es,�the�ra�tes�are
35-76.6%�in�Tur�key (Tab�le�4).12,13,15,16,18,19,22-24 Te�ta�-
nus�se�ro�po�si�ti�vity�ra�tes�in�this�study�are si�mi�lar�to
the�re�sults�of�pre�vi�o�us�re�ports�from�our�co�untry
(ex�cept for�the�re�sults�of�Kal�yon�cu�et�al).12 Ho�we�-
ver,�our�ra�ti�os�are�hig�her�than�tho�se�re�por�ted�from
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Seropositivity Seronegativity

n % n % Odds Ratio Test value df p

Number�of�TT�doses

0 3 11.5 23 88.5 1.00

1 5 23.8 16 76.2 2.40

2 30 52.6 27 47.4 8.52

3 28 60.9 18 39.1 11.93 χ2trend=�81.05 1 <�0.001

4 52 80.0 13 20.0 30.67

5 54 83.1 11 16.9 37.64

6 68 76.4 21 23.6 24.83

7 76 80.9 18 19.1 32.37

8≤ 118 86.1 19 13.9 47.61

The�time�elapsed�after�the�last�dose�of�TT�(years)

0 58 95.1 3 4.9 1.00

1 61 95.3 3 4.7 1.05

2 38 92.7 3 7.3 0.66

3 49 86.0 8 14.0 0.32

4 37 90.2 4 9.8 0.48 χ2trend=�113.85 1 <�0.001

5 30 81.1 7 18.9 0.22

6 28 93.3 2 6.7 0.72

7 34 75.6 11 24.4 0.16

8 16 72.7 6 27.3 0.14

9 13 59.1 9 40.9 0.07

10≤ 67 43.5 87 56.5 0.04

TABLE 2: Changes�in�seropositivity�according�to�the�number�of�TT�doses�and�the�time�elapsed�after�the�last�dose�of�TT.

Variables Exp (β) 95%  CI p value

(Odds ratio) Lower Upper

The�time�elapsed�after�the�last�dose�of�TT 0.87 0.84 0.91 <�0.001

Age 0.94 0.91 0.96 <�0.001

TABLE 3: Evaluation�of�risk�factors�that�affect�tetanus
seropositivity�with�BlR�analyses.
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Ni�ger�and�Pe�ru�and�lo�wer�than�tho�se�re�por�ted�from
Eng�land�and�Hol�land.15,19,22,23 The�se�dif�fe�ren�ces�may
be�at�tri�bu�ted�to�dif�fe�rent�vac�ci�na�ti�on�sche�mes.�Al-
t�ho�ugh�the�se�ro�po�si�ti�vity�ra�tes�de�ter�mi�ned�in�this
study�se�e�med�to�be�hig�her�than�tho�se�re�por�ted�in
ot�her�stu�di�es,�the�im�mu�nity�le�vels�in�our�study�we�-

re�re�la�ti�vely�lo�wer�and�this�fin�ding�sug�gests�the�ne�-
ed�for�an�ad�di�ti�o�nal�bo�os�ter�do�se�of�TT�for�wo�men
in�our�re�gi�on.�

Stu�di�es� from�our� co�untry�and�ot�hers� re�port
that�te�ta�nus�im�mu�nity�dec�re�a�ses�with�in�cre�a�sing
age.12,15,16,22,25 Ka�ra�bay,�Tun�cer�Er�tem�and�Öz�türk
re�por�ted� te�ta�nus� im�mu�nity� ra�tes� for in�di�vi�du�als
aged�40,�50�and�60�ye�ars�and�ol�der�as�25.3%,�20.2%
and�15.7%,�res�pec�ti�vely.26-28 Our�study�al�so�sup-
ports�this�fin�ding�with�the�de�mons�tra�ti�on�of�dec�-
re�a�sed�te�ta�nus�se�ro�po�si�ti�vity�with�in�cre�a�sing�age.
This�re�sult�may�be�re�la�ted�to�the�ab�sen�ce�of�TT�vac-
ci�na�ti�on�in�the�ad�van�ced�age�gro�up�or�du�e�to�lack�of
ad�di�ti�o�nal�bo�os�ter�do�ses.�

Our�study�re�ve�a�led�that�in�cre�a�sed�edu�ca�ti�o�nal
le�vel�led�to�in�cre�a�sed�im�mu�nity.�This�re�sult�is�al�so
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FIGURE 2: Evaluation�of�factors�that�affect�tetanus�seropositivity�with�classification�tree�analysis.�
ID:�Number�of�node.
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con�cor�dant�with�the�re�sults�re�por�ted�by�Ka�la�ça�et
al.13 This�can�be�at�tri�bu�ted�to�the in�cre�a�sed�abi�lity
of�edu�ca�ted�wo�men�to se�ek�he�alth�ca�re�and�to mo�-
re�syste�ma�tic�vac�ci�na�ti�on�of�yo�un�ger�pe�op�le�in�the
re�cent�ye�ars�ac�cor�ding�to�the�na�ti�o�nal�vac�ci�na�ti�on
sche�me.��

Ka�la�ça�et�al�and�Ko�e�ing�et�al�re�por�ted�in�cre�a�-
sed�im�mu�nity�with�in�cre�a�sing�num�ber�of�TT�do�ses
and�Kur�tog�lu�et�al�and�Öz�türk�et�al�re�por�ted�dec�-
re�a�sing�im�mu�nity�with�in�cre�a�sing�ti�me�af�ter�the
last�TT�vac�ci�na�ti�on.13,25,28,29 Our�study�al�so�de�mons�-
tra�ted�a�strong�re�la�ti�ons�hip�bet�we�en�se�ro�po�si�ti�vity
and�the�num�ber�of�TT�do�ses�as�well�as�the�ti�me�pas�-
sed�af�ter�the�last�do�se�of�TT.�In�di�vi�du�als�who�re�ce�-
i�ved�vac�ci�na�ti�on�wit�hin�the�pre�vi�o�us�10�or�mo�re
ye�ars�de�mons�tra�ted�sig�ni�fi�cantly�dec�re�a�sed�se�ro�po�-
si�ti�vity.�In�ad�di�ti�on,�no sig�ni�fi�cant�chan�ges�we�re
de�tec�ted in�te�ta�nus�se�ro�po�si�ti�vity�in�ca�ses�who�re-
ce�i�ved�4�or�mo�re�do�ses�of�TT�and�the�ti�me�af�ter�the
last�do�se�had�a�sig�ni�fi�cantly�gre�a�ter�ef�fect�on�se�ro�-
po�si�ti�vity.�This�was�an�ex�pec�ted�re�sult,�sin�ce�it�ta�-
kes�3-4�TT�vac�ci�nes�and�an�ad�di�ti�o�nal�do�se�10�ye�ars
af�ter�the�last�do�se�to�es�tab�lish�and�ma�in�ta�in�an�ef-
fec�ti�ve�im�mu�nity�aga�inst�te�ta�nus.1

Clas�si�fi�ca�ti�on�tre�e�analy�sis�al�so�de�mons�tra�ted
that the�ti�me�af�ter�the�last�do�se�was�the�most�sig�ni�-
fi�cant�fac�tor�in�im�mu�nity.�Wo�men�who�we�re�ol�der
than�33.5�ye�ars�and�who�had�the�ir�last�do�se�mo�re
than�10�ye�ars�ago,�de�mons�tra�ted�dec�re�a�sed�im�mu�-
nity.�Re�ports�of�Oka�da�et�al.�and�Ata�bey�et�al.�al�so
sup�port�the�se�fin�dings.30,31

CoNC�lU�SI�oN
Con�se�qu�ently,�our�study�de�mons�tra�ted�that�alt�ho�-
ugh�72.3%�of�the�par�ti�ci�pants�we�re�im�mu�ne�aga�inst
te�ta�nus,�an�ad�di�ti�o�nal�bo�os�ter�of�TT�was�re�qu�i�red�for
al�most�all�wo�men�in�or�der�to�ma�in�ta�in�ade�qu�a�te�im-
mu�nity.�It�is�ob�vi�o�us�for�our�co�untry,�whe�re�high-
risk�preg�nan�ci�es�are�still�an�im�por�tant�prob�lem,�that
im�mu�nity�ra�ti�os�sho�uld�be�in�cre�a�sed.�For�this�pur�po�-
se:�I)�all�preg�nant�wo�men�sho�uld�be�re�ac�hed�by�he�-
alth� pro�fes�si�o�nals,� II)� all� the�se� preg�nant� wo�men
sho�uld�re�ce�i�ve�qu�a�li�fi�ed�pre�na�tal�ca�re�inc�lu�ding�te�-
ta�nus�im�mu�ni�za�ti�on,�II�I)�de�li�ve�ri�es�sho�uld�be�per-
for�med�un�der�ap�prop�ri�a�te,�he�althy�con�di�ti�ons,�IV)
an�ad�di�ti�o�nal�bo�os�ter�do�se�of�TT�sho�uld�be�ad�mi�nis�-
te�red�every�10�ye�ars�fol�lo�wing�the�last�do�se,�V)�se�ro�-
ne�ga�ti�ve�wo�men� sho�uld�be�de�ter�mi�ned� and� they
sho�uld�re�ce�i�ve�pri�mary�vac�ci�na�ti�on.

Va�ri�ab�les� ac�qu�i�red� af�ter� clas�si�fi�ca�ti�on� tre�e
analy�sis,�i.e.�the�ti�me�af�ter�the�last�TT�do�se,�age�of
the�wo�man,�num�ber�of�TT�vac�ci�nes�and�the�num-
ber�of�gra�vi�di�ti�es�of�the�wo�man�sho�uld�be�con�si�de�-
red�whi�le�eva�lu�a�ting�se�ro�ne�ga�ti�ve�wo�men.
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Author Country/Province Study Group TT Seropositivity (%)

Maple�PAC�et�al22 England 15-49�years 90+

De�Melker�HE�et�al15 Netherlands 15-49�years 72.4-99.4

Vernacchio�l�et�al19 Peru Pregnants 61.2

okafor�Go�et�al23 Nigeria Pregnants� 28.6

Kalyoncu�et�al12 Turkey/Eskişehir 20-49�years 76.6

Ergönül�et�al16 /Ankara 18�years�above 66.7

Kalaça�et�al13 /İstanbul Women�after�childbirth 64.8

Sagsöz�et�al17 /Kırıkkale Pregnants� 64.6

Bozkurt�et�al18 /Van Pregnants� 53

Akyol�et�al24 /Konya Women�after�childbirth� 35

TABLE 4: Similar�studies�conducted�in�Turkey�and�other�countries.
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