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Maternal Mortality in Denizli Region:
Three Years Evaluation

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Ma ter nal mor ta lity is de fi ned as de ath of a wo man whi le preg nant or wit -
hin 42 days of ter mi na ti on of preg nancy ir res pec ti ve of ges ta ti o nal age. It is clo sely re la ted to so ci -
o e co no mic pros pe rity of the co untry. Alt ho ugh ove rall ma ter nal mor ta lity ra ti o is 28.5 per 100.000
li ve births in Tur key, it shows gre at re gi o nal va ri a ti ons. In this study we ai med to analy ze ma ter -
nal mor ta lity ra ti o and ca u ses of de aths pros pec ti vely du ring thre e ye ar pe ri od in the dis trict of De -
niz li, Tur key. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Be gin ning from Ja nu ary 2006, ma ter nal de aths we re eva lu a ted
by a bo ard for med wit hin the di rec to ra te of he alth. In for ma ti on gat he red from pri mary ca re cen-
ters, re la ted hos pi tal and fa mi li es was eva lu a ted by the com mis si on and ca u ses of de ath we re re cor -
ded. De aths re la ted to preg nancy and obs tet ri cal ca u ses we re ac cep ted as di rect ma ter nal de aths. On
the ot her hand de aths that oc cur red du ring preg nancy or pu er pe ral pe ri od du e to pre vi o usly exis -
ting di se a ses or that de ve lo ped du ring preg nancy from non-obs tet ri cal ca u ses but ag gra va ted by
preg nancy we re clas si fi ed as in di rect ma ter nal de ath. Ma ter nal mor ta lity ra ti os we re cal cu la ted at
the end of 3 ye ars as the ra ti o of ma ter nal de aths to the to tal num ber of li ve births. RRee  ssuullttss:: Ma ter -
nal Mor ta lity ra ti o of De niz li re gi on was 22.8 per 100.000 li ve births. Thirty thre e per cent of pa ti -
ents we re lost be ca u se of post par tum he morr ha ge, 33.3% du e to am ni o tic flu id em bo lism, 22.2% du e
to pul mo nary em bo li and 11.1% di ed of comp li ca ti ons se con dary to hyper ten si on. The most fre qu -
ent ca u se for in di rect ma ter nal de aths was car di ac prob lems. CCoonncc  lluu  ssii  oonn::  Ma ter nal mor ta lity ra ti o
in De niz li re gi on is lo wer than the ave ra ge ra ti o of our co untry but it is still hig her than the ra ti o
of West Ana to li a. Post par tum he morr ha ge which re qu i res ra pid and ca re ful eva lu a ti on se ems to
ha ve an im pact on this dif fe ren ce. It may be pos sib le to dec re a se ma ter nal mor ta lity ra ti o with fur-
t her in cre a sing the qu a lity of pre na tal and post na tal ca re.

KKeeyy  WWoorrddss::  Ma ter nal mor ta lity; post par tum he morr ha ge; em bo lism, am ni o tic flu id 

ÖÖZZEETT  AAmmaaçç::  An ne ölü mü, ge be lik haf ta sın dan ba ğım sız ola rak ge be lik sı ra sın da ve do ğum dan son -
ra ki ilk 42 gün için de ki ölüm le ri ta nım la yan ve bir ül ke nin re fah dü ze yi ni gös te ren önem li bir pa -
ra met re dir. Ül ke miz de doğ ru dan an ne ölüm hı zı 100.000’de 28.5 ol mak la bir lik te böl ge sel fark-
lı lık lar gös ter mek te dir. Bu ça lış ma da De niz li ilinde üç yıl lık sü reç te ki ma ter nal mor ta li te ora nı ve
ne den le ri ni in ce le me yi ve dü zel ti ci fa li yet le ri be lir le me yi amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ocak
2006 tarihinden iti ba ren De niz li Sağ lık Mü dür lü ğü bün ye sin de an ne ölüm le ri ni in ce le me ko mis -
yo nu oluş tu rul du. Her an ne kay bı nı ta ki ben ko mis yo nu muz top lan dı. Olgu la rın sağ lık oca ğı ta kip
kart la rı, has ta ne ka yıt la rı in ce len di. İlgi li sağ lık per so ne li ve ai le ile gö rüş me ler ya pıl dı. Ölüm ne -
den le ri be lir len me ye ça lı şıl dı. Ge be lik ve ya lo hu sa lı ğa bağ lı olan ölüm ne den le ri doğ ru dan an ne
ölü mü ola rak; ge be lik sı ra sın da ge li şen ve ya da ha ön ce den var olan sağ lık prob le mi ne bağ lı ge be -
lik ve lo hu sa lık dö ne min de olu şan ölüm ler ise do lay lı an ne ölü mü ola rak sı nıf lan dı rıl dı.  Üç yı lın
so nun da ve ri ler de ğer len di ril di. He sap la ma lar doğ ru dan an ne ölüm le ri nin can lı do ğum sa yı sı na
oran lan ma sıy la ya pıl dı. BBuull  gguu  llaarr::  Doğ ru dan an ne ölüm ora nı 100.000’de 22.8 idi. Has ta la rın %33.3’ü
post par tum ka na ma dan, %33.3’ü am ni yon ma yi em bo li sin den, %22.2’si pul mo ner em bo li den,
%11.1’i hi per tan si yo na se kon der se bep ler den kay be dil miş ti. Do lay lı an ne ölüm le rin de en sık kar -
şı laş tı ğı mız ne den kar di yak prob lem ler di. SSoo  nnuuçç::  An ne ölüm ora  nı mız Tür ki ye or ta la ma sı nın al tın -
da ol mak la bir lik te, Ba tı Ana do lu or ta la ma sın dan yük sek tir. Özel lik le post par tum ka na ma lı
has ta lar da da ha dik kat li ve hız lı bir yak la şım şart tır. Pre na tal ta kip ve post na tal ba kım hiz met le ri -
nin ve ka li te si nin ar tı rıl ma sı ile ölüm hız la rı nı azalt mak müm kün ola cak tır.  

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ma ter nal mor ta li te; do ğum son ra sı ka na ma; em bo lizm, am ni yon ma yi  
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reg nancy re la ted comp li ca ti ons are im por -
tant ca u ses of ma ter nal mor bi dity and mor-
ta lity. Ac cor ding to In ter na ti o nal Sta tis ti cal

Clas si fi ca ti on of Di se a ses and Re la ted He alth Prob-
lems (ICD); ma ter nal de ath is de fi ned as the de ath
of a wo man whi le preg nant or wit hin 42 days af ter
the end of the preg nancy, ir res pec ti ve of du ra ti on
and si te of the preg nancy, from any ca u se re la ted to
or ag gra va ted by preg nancy or its ma na ge ment, but
not from ac ci den tal or in ci den tal ca u ses. Ma ter nal
mor ta lity ra ti o is cal cu la ted by num ber of ma ter -
nal de aths di vi ded by num ber of li ve births.1 Ma-
ter nal mor ta lity ra ti o can be clas si fi ed as di rect and
in di rect ma ter nal de aths. Di rect ma ter nal de aths
are the ones oc cur ring du e to con di ti ons and com-
p li ca ti ons re la ted to preg nancy and may oc cur in
an te na tal, in tra par tum or post par tum pe ri od.1 He -
morr ha ge, sep sis and ec lamp si a are the most fre qu -
ent ca u ses of di rect ma ter nal de aths.2 De aths
re sul ting from pre vi o usly exis ting di se a ses or that
de ve lo ped du ring preg nancy are clas si fi ed as in di -
rect ma ter nal mor ta lity.1 In Tur key, ma ter nal mor-
ta lity ra ti o was fo und to be 28.5 per 100 000 li ve
births in na ti o nal ma ter nal mor ta lity study, but it
shows gre at va ri a ti ons ac cor ding to re gi ons.3 In this
study, we ai med to analy ze the ma ter nal mor ta lity
ra ti o and ca u ses of de aths pros pec ti vely du ring
thre e ye ar pe ri od in the dis trict of De niz li, Tur key.

MA TE RI AL AND MET HODS
Be gin ning from Ja nu ary 2006, ma ter nal de aths we -
re eva lu a ted by a bo ard for med wit hin the di rec to -
ra te of he alth. The bo ard was for med by fo ur

spe ci a lists from the de part ments of obs tet rics and
gyne co logy, pe di at rics, anest he si a and re a ni ma ti on
and in ter nal me di ci ne in ad di ti on to a physi ci an
and a nur se from the de part ment of ma ter nal and
child he alth. In for ma ti on gat he red from pri mary
ca re cen ters, re la ted hos pi tal and fa mi li es was eva l-
u a ted by the com mis si on and the ca u se of de aths
was iden ti fi ed in con sen sus im me di a tely af ter the
event. All in for ma ti on was analy zed by the spe ci -
a lists, and the de aths we re clas si fi ed as di rect and
in di rect ma ter nal mor ta lity ac cor ding to ICD clas-
si fi ca ti on.2 De aths of wo men who li ved in De niz li
re gi on but ga ve birth in anot her city we re al so in-
c lu ded in the cal cu la ti on. In da ta analy sis, the fre-
qu en ci es and ra tes we re ta bu la ted. Ma ter nal
mor ta lity ra ti o was cal cu la ted as the ra ti o of num-
ber of ma ter nal de aths to the to tal num ber of li ve
100.000 li ve births. 

RE SULTS
Ove rall 14 ma ter nal de aths oc cur red in thre e ye ar
pe ri od (ma ter nal de aths per li ve births we re
4/13.194 in 2006, 7/13.502 in 2007 and 3/13.697 in
2008). The re we re ni ne di rect and fi ve in di rect ma-
ter nal de aths. The ma ter nal mor ta lity ra ti o was cal-
cu la ted as 22.3 /100.000 for 3 ye ar pe ri od. The
ca u ses of de aths we re ta bu la ted in Tab le 1. Fo ur pa-
ti ents di ed du e to post par tum he morr ha ge in thre -
e ye ars (33.3% of di rect ma ter nal de aths). One of
them ga ve birth at a dis trict hos pi tal and she di ed
du ring trans por ta ti on to a pro vin ce hos pi tal. The
se cond ca se had a very ra pid de te ri o ra ti on and had
di ed at the ope ra ti on ro om in an ho ur af ter de li -

Age (year) Time of death Cause of death Risk Factors

42 During pregnancy Pulmonary embolism Varicose veins, increased maternal age

38 Postpartum first 24 hours Amniotic fluid embolism

34 Postpartum first week Pulmonary embolism Fracture in ankle one months before delivery

33 Postpartum first 24 hours Postpartum atony

32 Postpartum first 24 hours Postpartum atony

31 Postpartum first 24 hours Amniotic fluid embolism

30 Postpartum first 24 hours Amniotic fluid embolism

30 Postpartum first 24 hours Postpartum hemorrhage due to thrombocytopenia Hypertension

29 Postpartum first 24 hours Postpartum atony

TABLE 1: Direct causes of maternal mortality.



very. In the third ca se, post par tum he morr ha ge was
de tec ted 4 ho urs af ter ca e sa ri an sec ti on and me di -
cal tre at ment and blo od trans fu si on we re ini ti a ted.
Du ring fol low-up pul mo nary ede ma was de ve lo -
ped du e to ex ces si ve flu id rep la ce ment and the pa-
ti ent was lost 11 ho urs af ter the birth. In the last
pa ti ent with post par tum he morr ha ge the re was
throm bocy to pe ni a du e to pre ec lamp si a. Birth had
oc cur red just af ter the ad mis si on in a pro vin ce 
hos pi tal in anot her city. Throm bocy to pe ni a and
hyper ten si on we re de tec ted but post par tum he m-
orr ha ge co uld not be con trol led and the pa ti ent di -
ed. Hen ce, this ca se was clas si fi ed as hyper ten si ve
di sor der of preg nancy. 

Ba sed on the cli ni cal fin dings, am ni o tic flu id
em bo lism was sus pec ted to be the ca u se of de ath in
thre e pa ti ents (33.3% of di rect ma ter nal de aths). In
one pa ti ent, ec ho car di og rap hic de mons tra ti on of
right ven tri cu lar di la ta ti on had sup por ted the di-
ag no sis. Ho we ver, the di ag no sis was not con fir med
by au topsy in the se pa ti ents. All of thre e pa ti ents
we re lost in one to two ho ur pe ri od af ter gi ving a
birth. 

Two ma ter nal de aths (22.2% of di rect ma ter -
nal de aths) we re at tri bu te to pul mo nary em bo lism;
one was 42-ye ar-old and had va ri co se ve ins, and
the ot her was 34-ye ar-old and had a his tory of bro-
ken ank le one month ago.   

The re we re 5 in di rect ma ter nal de aths wit hin
the sa me pe ri od; thre e pa ti ents di ed du e to car di ac
prob lems, and two du e to ce reb ro vas cu lar events
(Tab le 2). Two wo men had had a his tory of mit ral
val ve rep la ce ment. First ca se was 28-ye ar-old and
car di ac fa i lu re was de ve lo ped at 32 we eks of preg-
nancy and she di ed whi le hos pi ta li zed at the car di -
o logy unit du e to de com pen sa ted car di ac fa i lu re.

The se cond ca se was 24-ye ar-old, and car di ac fa i -
lu re de ve lo ped wit hin the first ho ur af ter de li very.
She was tre a ted and disc har ged from the hos pi tal
six days af ter gi ving a birth. On the thir te enth day
af ter birth she pre sen ted with dyspne a and di ed in
the emer gency ro om. The last pa ti ent was 36-ye -
ar-old with 35 we eks of preg nancy. Her fa mily had
cal led an am bu lan ce be ca u se of sud den chest pa in,
but she was asy sto lic when pa ra me dics ar ri ved. She
di ed des pi te car di ac re sus ci ta ti on. Ca u se of de ath
in this ca se was clas si fi ed as myo car di al in farc ti on. 

Two wo men had di ed du e to ce reb ro vas cu lar
events. The first one was 24-ye ar-old, and she was
ad mit ted to hos pi tal with the comp la ints of eme sis
and loss of cons ci o us ness six days af ter va gi nal de-
li very. Su ba rach no id he morr ha ge was de tec ted on
cra ni al com pu ted to mog raphy and the pa ti ent di ed
in in ten si ve ca re unit 4 days af ter ad mis si on. The
se cond one was ad mit ted to hos pi tal be ca u se of loss
of cons ci o us ness and ce reb ral ve no us throm bo sis
was iden ti fi ed. Preg nancy was de tec ted at the hos-
pi tal du ring cli ni cal work-up.

DIS CUS SI ON
Ma ter nal mor ta lity is an im por tant in di ca tor of
pros pe rity and qu a lity of he alth ser vi ces in a gi ven
co untry. The ma ter nal mor ta lity ra te was gre a ter
than 200/100.000 in 1995.3 Du e to in cre a sing qu a lity
of an te na tal ca re and the pro por ti on of wo men re-
ce i ving an te na tal ca re, ma ter nal mor ta lity ra te de-
c re a sed prog res si vely du ring last de ca de. Ma ter nal
mor ta lity ra ti o (MMR) in Tur key was fo und to be
28.5/100.000 ac cor ding to Na ti o nal Mor ta lity study,
and es ti ma ted to be 44/100.000 ac cor ding to World
He alth Or ga ni za ti on, Uni ted Na ti ons Chil dren
Fund (UNI CEF), Uni ted Na ti ons Po pu la ti on Fund
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Age (years) Time of death Cause of death Risk factors

36 35 weeks of pregnancy Myocardial infarction

30 6 weeks of pregnancy Cerebral vein thrombosis

28 32 weeks of pregnancy Cardiac failure Mitral valve replacement

24 Postpartum 13th day Cardiac failure, pulmonary embolism Mitral valve replacement

24 Postpartum 6th day Subarachnoid hemorrhage

TABLE 2: Indirect causes of maternal death.



(UNF PA) and World Bank.4,5 Na ti o nal Ma ter nal
Mor ta lity study was per for med in 16.139 sett le -
ments in 29 ci ti es eva lu a ting 54% of the po pu la ti on,
and the re sults we re ge ne ra li zed to who le co untry
(Rep ro duc ti ve age mor ta lity study, RA MOS).4 This
ap pro ach in vol ves iden ti fi ca ti on and in ves ti ga ti on
of ca u ses of de ath of rep ro duc ti ve age wo men by
using mul tip le so ur ce of da ta such as vi tal re gis tra -
ti ons, in ter vi ews of fa mily mem bers and he alth ca -
re pro vi ders, he alth fa ci lity and bu ri al re cords.
Ho we ver, pos sib le de fi ci en ci es of re gis tra ti on sys-
tem for births and de aths, prob lems in he alth fa ci -
lity re cords and de li ve ri es at ho me may dec re a se the
po wer of such stu di es. In the es ti ma ti on of WHO
gro up, the re por ted MMR by RA MOS study was ac-
cep ted as lo wer li mit of un cer ta inty whi le up per li -
mit of un cer ta inty was RA MOS es ti ma ti on
mul tip li ed by two. The mid po int of un cer ta in ti es
was ta ken as the po int of es ti ma te of MMR.5

De pen ding on the na ta lity ra ti o, an te na tal ca -
re fa ci li ti es and edu ca ti o nal sta tus, MMR shows
gre at re gi o nal va ri a ti on in Tur key. The ra te is re-
por ted to be 7.4/100.000 in West Ana to li a, whe re -
as it was 68.3/100.000 in East Black Se a and East
Ana to li a re i gon.4 Hig her ra ti os we re re por ted in
spe ci fic sett le ments. In a study con duc ted bet we -
en 1994 and 2005, Ko lu sa ri et al fo und MMR
of143.42/100.000 in Van dis trict.6 Con si de ring only
the wo men ad mit ted to Dic le Uni ver sity Hos pi tal,
Ya lin ka ya et al fo und MMR of 1.100/100.000 in 3
ye ar pe ri od in Di yar ba kir.7 Sin ce this is a re fe ren -
ce cen ter of that dis trict for comp li ca ted ca ses, the
study is far from ref lec ting the re al MMR of that
po pu la ti on.7 A si mi lar study was con duc ted bet we -
en 1998 and 2002 in Ha cet te pe Uni ver sity Hos pi tal
which is anot her re fe ren ce cen ter for the comp li -
ca ted ca ses and MMR was fo und to be 50/100.000.8 

In our study, 33.3% of wo men di ed be ca u se of
post par tum he morr ha ge, which ge ne rally ac co unts
for the 25% of di rect ma ter nal de aths.4 Our fin dings
con cur with a pre vi o us study by Ko lu sa ri et al who
de tec ted this ra ti o as 32.3% in Van re gi on.6 Sin ce our
mor ta lity ra ti o is lo wer than the me an ave ra ge ra ti o
of Tur key and post par tum he morr ha ge is con si de red
as a pre ven tab le ca u se of de ath to so me ex tent, we

be li e ve that this ra ti o co uld ha ve be en lo wer. Prompt
ma na ge ment of the he morr ha ge may be de la yed in
fa ci li ti es whe re the obs tet ri ci an in char ge was not in
at ten dan ce but on call. In our study, the oc cur ren ce
of one ca se in dis trict hos pi tal and two ca ses in hos-
pi tals with on call system may ha ve hin de red prompt
ma na ge ment. Ho we ver, on call system is re gu la ted
by law in the fa ci li ti es with ina de qu a te num ber of
obs tet ri ci ans. The sur ge on must ke ep in mind that
early eva lu a ti on and when ne ces sary, prompt de ci si -
on for hypo gas tric ar tery li ga ti on or hyste rec tomy
may be li fe sa ving in comp li ca ted ca ses. Af ter star t-
ing me di cal tre at ment, pa ti ent must be re e va lu a ted
re gu larly by a mul ti dis cip li nary te am, and for uns -
tab le pa ti ents de ci si on of sur gery must be ta ken be-
fo re the cri ti cal sta ge. As it was shown in Na ti o nal
ma ter nal mor ta lity study, in ter ven ti on ti me is cru ci -
al in post par tum he morr ha ge and one third of the 
de aths oc cur in first 12 ho urs of de li very.4 Hyper ten -
si on, lar ge for ges ta ti o nal age ba bi es, grand mul ti pa -
rity, mul tip le preg nan ci es may in cre a se the
li ke li ho od of post par tum he morr ha ge, the re fo re the -
se pa ti ents sho uld be di rec ted to de li ver in he alth
cen ters pro vi ding con ti nu o us obs tet ri cal ca re. Trans-
por ta ti on of pa ti ents in emer gency ca ses must be do -
ne un der op ti mum con di ti ons with ac com pan ying
he alth per son nel.  

De aths du e to hyper ten si ve di se a se of preg-
nancy ac co un ted for 11.1% of de aths in our se ri es
and this ra te is lo wer than the me an va lu e of Tur -
key (18.4%).4 Alt ho ugh our po pu la ti on si ze is mo -
de ra te, we think that ac ti ve in vol ve ment of
pri mary le vel he alth ca re cen ters is li kely to ha ve
hel ped early de tec ti on of hyper ten si ve di sor ders by
ro u ti ne an te na tal fol low-ups. 

Am ni o tic flu id em bo lism is not a fre qu ent si t-
u a ti on but if it hap pens, mor ta lity ra te is bet we en
61 to 86%.9,10 Am ni o tic flu id em bo lism usu ally de-
ve lops fol lo wing de li very but may oc cur in any ti -
me du ring preg nancy. It ca u ses anaph ylac tic
re ac ti on se con dary to clo su re of pul mo nary vas cu -
la tu re with am ni o tic flu id and fe tal cells.11 Ba sed
on the cli ni cal pre sen ta ti on, 33.3% of ma ter nal de -
aths was at tri bu ted to am ni o tic flu id em bo lism in
our study. This ra te is hig her than the ra tes of 2.3%
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in Uni ted King dom, 10% in USA and 30% in Sin-
ga po re.6,8 The hig her ra te may be partly at tri bu tab -
le to the fact that we iden ti fi ed the ca ses ba sed on
cli ni cal fin dings wit ho ut au topsy con fir ma ti on. 

Ba sed on the cli ni cal fin dings, 22.2% of ma ter-
nal de aths was at tri bu ted to pul mo nary em bo lism
in our se ri es. This di sor der was re por ted to be the
ma in ca u se of ma ter nal de ath in Uni ted King dom
and So uth Af ri ca.12 In cre a sed co a gu la bi lity and ve-
no us sta sis in preg nancy are pre dis po sing fac tors
for throm bo em bo lism.  Im mo bi li za ti on du e to ank -
le frac tu re in one ca se and va ri co se ve ins in the ot -
her one we re the known un derl ying risk fac tors in
our pa ti ents. 

Si mi lar to Ha cet te pe study, the ma in ca u se of
in di rect ma ter nal de ath in our po pu la ti on was car-
di ac prob lems.8 Two pa ti ents had prost he tic val ve
rep la ce ment. Sin ce preg nancy is a hyper co a gu lab -
le sta te, 3 to 14% of pa ti ents with prost he tic val ve
show risk of a throm bo em bo lic event des pi te op ti -
mal an ti co a gu la ti on.13 The se cond re a son for in di -
rect ma ter nal de ath was ce reb ro vas cu lar in ci dents
in this study. 26-34 per 100.000 preg nan ci es are
comp li ca ted by stro ke. 40% of ce reb ro vas cu lar in-
ci dents is se en du ring de li very, and 50% in post-
par tum pe ri od.14,15 Risk of stro ke in cre a ses over 35
ye ars, in the pre sen ce of va ri co se ve ins, ges ta ti o nal
hyper ten si on and post par tum in fec ti on.15

The re are a few li mi ta ti ons in our study. First,
ca u ses of ma ter nal de aths we re de ter mi ned ac cor -
ding to cli ni cal fin dings in our study. In so me si tu -
a ti ons such as pul mo nary em bo lism and am ni o tic
flu id em bo lism it is dif fi cult to de ter mi ne the ca u -
se of de ath so lely ba sed on the cli ni cal fin dings, and
con fir ma ti on by ima ging stu di es or au topsy is ne c-
es sary for ac cu ra te di ag no sis. The lack of au topsy

in for ma ti on and hen ce as su med ca u se of de ath is a
ma jor li mi ta ti on in the analy sis of de ath by ca u se.
Ho we ver, du e to acu te de te ri o ra ti on of pa ti ents im-
a ging stu di es can not be per for med in most ca ses.
Un less the re is a me di co le gal is su e, au topsy is ra -
rely per for med be ca u se le gal rep re sen ta ti ves of pa-
ti ents do not gi ve con sent du e to re ser va ti ons
stem ming from tra di ti o nal or re li gi o us be li ef. An-
ot her li mi ta ti on was that our study was con duc ted
in thre e ye ar pe ri od. The ca u ses and ra tes of 
ma ter nal mor ta lity will be sub ject to chan ge de-
pen ding on the ti me pe ri od ta ken in to the in ves ti -
ga ti on. 

In conc lu si on, ma ter nal mor ta lity is an im por -
tant in di ca tor of the qu a lity of he alth system. Ma-
ter nal mor ta lity ra ti o in De niz li was lo wer than the
me an va lu e of our co untry but it is still hig her than
that of West Ana to li a. Re la ti vely pre ven tab le ca u -
ses of de ath such as post par tum he morr ha ge had an
im pact on this in cre a sed ra te. Fol lo wing fu tu re di-
rec ti ons can be de du ced from our study to re du ce
the MMR: 1) an te na tal ca re system sho uld be im-
pro ved in or der to de tect high risk pa ti ents and plan
the ma na ge ment of preg nancy and de ter mi ne the
si te, mo de and ti ming of de li very; 2) ba sic fa ci li ti es
sho uld be op ti mi zed in dis trict and pri va te hos pi -
tals; 3) prompt de ci si on for hypo gas tric ar tery li ga -
ti on or hyste rec tomy may be li fe sa ving in
post par tum he morr ha ge; 4) mul ti dis cip li nary te am
ap pro ach is ne ces sary in the ma na ge ment of high
risk pa ti ents. We as su me that the les sons le ar ned
from our study wo uld im pro ve stan dards in he alth
ca re and dec re a se ma ter nal mor ta lity ra ti o.    

AAcckk  nnooww  lleedd  ggee  mmeennttss

We wo uld li ke to thank to De niz li Di rec to ra te of He -
alth per son nel for the ir help in per for ming this study.

1. World Health Organization. International Sta-
tistical Classification of Diseases and Related
Health Problems. Vol 1; Tabular list. Vol 2; In-
struction Manual. 10th Revision. Geneva:
WHO Press; 1992.

2. Gwyneth Lewis. Practical issues in imple-

menting the approaches. Beyond the Num-
bers: Reviewing Maternal Deaths and Com-
plications to Make Pregnancy Safer. Geneva:
WHO Press; 2004.

3. Akin A, Köseli A. Improvements in mother-
child health indicators in Turkey. Turk J Pedi-
atr 1997;39(2):227-38.

4. Turkyilmaz AS, Koc I, Schumacher R, Camp-
bell OM . The Turkey national maternal mor-
tality study. Eur J Contracept Reprod Health
Care 2009;14(1):75-82.

5. WHO, UNICEF, UNFPA and World Bank. Ma-
ternal Mortality in 2005. 1st ed. Geneva: WHO
Press; 2007.

REFERENCES



Aysun KARABULUT et al MATERNAL MORTALITY IN DENİZLİ REGION: THREE YEARS EVALUATION

Turkiye Klinikleri J Gynecol Obst 2010;20(1)34

6. Kolusari A, Zeteroglu S, Surucu R, Sengul M,
Sahin G, Kamaci M. [Causes and ratios of ma-
ternal mortality in Van region]. Turkiye Klinikleri
J Gynecol Obst 2008;18(2):93-7.

7. Yalinkaya A, Ozcan Y, Kaya Z, Savas Z,
Erdemoglu M. [Maternal mortality ratio in the
University hospital]. Perinatal Journal  2008;
16(1):9-13.

8. Bozkurt T, Özyüncü Ö, Ayhan A. Maternal
mortality rates at Hacettepe University Hos-
pital/Turkey. J Turkish-German Assoc 2006;
7(3):206-9.

9. Stafford I, Sheffield J. Amniotic fluid em-

bolism. Obstet Gynecol Clin North Am
2007;34(3):545-53.

10. Banksa A, Levy D. Life threatening compli-
cations of pregnancy: Key issues for Anes-
thetists. Curr Anaesth Crit Care 2006;17(3):
163-70.

11. Schoening AM. Amniotic fluid embolism: his-
torical perspectives and new possibilities. MCN
Am J Matern Child Nurs 2006;3(2):78-83.

12. Knight M; UKOSS. Antenatal pulmonary em-
bolism: risk factors, management and out-
comes. Br J Obstet Gynecol 2008;115(4):
453-61.

13. Varadarajan P, Isaeff D, Pai RG. Prosthetic
valve thrombosis presenting as an acute
embolic myocardial infarction in a pregnant
patient: issues on anticoagulation regimens
and thrombolytic therapy. Echocardiography
2006;23(9):774-9.

14. Jaigobin C, Silver FL. Stroke and preg-
nancy. Stroke 2000;31(12):2948-207.

15. James AH, Bushnell CD, Jamison 
MG, Myers ER. Incidence and risk factors
for  stroke  in pregnancy and the puer-
perium. Obstet Gynecol 2005;106(3):509-
16.


