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ABSTRACT

The maternal mortality rate (MMR) is one of the mimsportant health indicators showing the socio+emmic
development of countries. Several direct and iradifactors are involved in increasing or decreasMyIR. The
present study aimed at reviewing the causes of rmatenortality and avoidable factors in Khuzestaroyince
during 2009-2013. In this descriptive study, 70 ema&l mortality cases from March 2009 to March 20ih3
Khuzestan province were studied. Data were colteétem questionnaires and maternal mortality regigbn
system. The mean age of death was 29.88 + 6.46 ydar More than half of the mothers lived in urkaeas. In
71.4% of cases, the mothers had high-risk pregmsndihree main causes of maternal mortality weradrehage
in 22 cases (31.4%), heart disease in 9 patier?s9¢%) and unknown causes in 7 cases (10%). Sepentgnt of
maternal mortality occurred in the postpartum peridcamily’s delay in referral to health centers,laje in
referrals and treatment were respectively obseined8.6%, 42.9% and 65.7% of deaths. Accordinchtoresults,
hemorrhage was the main cause of maternal mortaltywadays, antibiotics, oxytocin and blood trasgin are
used to prevent the incidence of such cases. Dubetdhigh-risk pregnancy in the mothers, it is resegy to
perform accurate pre-pregnancy care and consultatdelay or even prevent high-risk pregnancies.
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INTRODUCTION

Maternal mortality rate (MMR) is the most importanticator showing the status of development ofoantry.
MMR is a function of several factors including edtion level, rural road network and access to diiste
emergencies, the cost of healthcare services decbtamunications network and household income [a+#] the
provision of healthcare services and delivery clization during pregnancy [3-5].

All deaths during pregnancy, delivery and within d2ys of delivery are defined as pregnancy-relatedths
regardless of gestational age [6-7]. Two underlyilagises associated with MMR include direct causes sis
hemorrhage, eclampsia, infections, hypertensionuaisafe abortion [6-7] and indirect causes suanaaria, HIV,
and anemia which intensify adverse effects of paegg [7]. Seventy five percent reduction in matemartality in
2015 compared to 1990 was discussed at the fiftleiiium Development Goals (MDGs) [9]. However,yoAb%
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decrease was observed unfortunately by 2013 comhpar2990 worldwide [7] and it seems impossiblethieve
this goal [10-12].

In recent years, maternal, fetal and neonatal riyrteates have been significantly decreased irhfilggome
countries. However, in countries with low to moderamcome, the above indexes have been slowly ivaa¢13-
14]. In these regions, maternal and neonatal nityrtates are respectively 100 and 20 times highan in high-
income countries. The reasons for this differemeenat clear, but factors such as lack of suitéddder and delivery
equipment, the large number of labors by untrajpeable and the lack of medical facilities and eSakdrugs can
be effective in this difference. It is estimatedttB0 million women give birth each year in plataking labor and
delivery equipment. Of this, 52 million women gib&th traditionally by a family member or an untrad person
[15]. Despite this fact that most of these causespaeventable, 800 mothers die every day due @grancy and
delivery-related factors [6].

There are many approaches and strategies to redatnal mortality rate. According to Paxton [1@daStarrs
[17], access to emergency obstetric care and dkidlbor agents are the main factors to decline MI@Rbrysch
[18] pointed out the role of specialized servicasréducing maternal mortality during delivery. Acdimg to

literature, mothers who live close to such fa@#tiare less at the risk of death as compared $e tfaw away from
medical facilities. According to Hansaet al. [19], the mortality rate of pregnant mothers wire &arthest from
hospitals is 4 times of those with shortest distatochealthcare centers and hospitals. Clark detnaged than the
use of standard protocols and checklists to copiatients has been effective in reducing materratatity in US

[18].

Despite several studies on maternal mortality &m land throughout the world, it is necessary talaonstudies on
maternal mortality in each province to identify tb@uses of mortality and associated factors togdesffective

educational and healthcare interventions. Accotgiripe present study was designed to investigatechuses of
maternal mortality and its influencing factors ihizestan province during 2009-2013.

MATERIALSAND METHODS

It was a descriptive study in which 70 maternal taddy cases from March 2009 to March 2013 in Klaiaa
province were studied. The maternal deaths hadrgatin urban, rural and nomadic areas.

Data collection

After reporting the death of mother, the academigearch team including experts from the health teeetment
deputy reviewed health and medical records andrsgts of the deceased's family to confirm thetdeftmother
according to the International Classification of&ases.

Data collection tool

Data recorded in the maternal mortality registrasystem and the national maternal mortality qoestire of the
Health and Treatment Deputy of Ahvaz Jundishapuwnéisity of Medical Sciences were used. The dattuie
age, residence, occupation and education levelpbauwf pregnancies, parity, and the number of &t the time
between births, method of delivery, delivery aggéce of birth, period of death, the cause of ldeatd factors
affecting maternal mortality.

Data analysis
The collected data were statistically analyzed wiith help of SPSSV22. The descriptive statistictunting the
mean and standard deviation, the percentage anterwhdata were calculated.

RESULTS

Demogr aphic data

Seventy cases of maternal deaths from 2009 to 2@18 investigated in Khuzestan province. Of 70 rmth3
were under 18 years (4.3%), 55 were 18-35 year$%Band 12 mothers were over 35 years (17.1%) eMuan
half of mothers lived in urban areas and the mgjaf them were housewives. Approximately, 80% aftiners
were under diploma in terms of education level (€db).
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Table 1: The demographic data of mothersdied in Khuzestan province during 2009-2013

Variable

Quantitative M ean Standard Deviation | Minimum | Maximum
Age 29.88 6.46 16 46
Qualitative Number Per centage
Residence
Urban areas 38 54.3
Rural areas 29 41.4
Nomadic 3 4.3
Occupation
Housewife 66 94.3
Employee 4 5.7
Education level
llliterate 9 12.9
Elementary and middle schools 46 65.7
Diploma 9 12.9
Academic 6 8.61

Fertility features

The average number of pregnancy and parity wast2.9% and 1.76 = 1.77, respectively. The internvetween
births was 2.38+ 2.43 years. 84.3% of mothers hadted pregnancy and more than 70% of mothers ligdrisk
pregnancy (Table 2).

Table 2: Fertility data of mothersdied in Khuzestan province during 2009-2013

Variable
Quantitative
Standard Deviation | Minimum Mean Maximum

Number of pregnancy 6.46 1 291 9
Parity 1.77 0 1.76 6
Number of abortion 0.67 0 0.40 2
Interval between births 2.43 0 2.38 10
Qualitative Per centage Number
Type of pregnancy
Wanted 84.3 59
Unwanted 114 8
Unknown 4.3 3
High risk pregnancy
Yes 71.4 50
No 28.6 20

Delivery Information of died mothers

Twenty four (46.2%) mothers had natural deliverg @8 (53.8%) mothers gave birth by caesarean. Tdjerity of
mothers (94.2%) gave birth in hospital. The delpvagent was a specialist in 38 cases (73.1%),adamidwives in
11 cases (21.2%) and untrained midwife in three<#s.8%).

The causes of maternal mortality and itsrelated factors
Three main causes of maternal mortality in Khuzeptavince during 2009-2013 include hemorrhagerthtisease
and unknown causes (Table 3).

Forty (60.6%) of mothers had not received healéhcservices during pregnancy or the healthcare veds n
appropriate for the gestational age. Sixty one4%). maternal deaths occurred in hospitals, 8 deathsome
(11.4%) and one on the way to hospital. Maternaitafioy occurred mainly in the postpartum period (Rothers
during pregnancy (28.6%), 1 mother during deliveengd 49 cases in postpartum (70%)).
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Table 3: The causes of maternal death in Khuzestan province during 2009-2013

Direct causes Number (%)
Hemorrhage 22 (31.4)
HELP syndrome 3(4.3)
Infection after delivery 3(4.3)
Gestational Diabetes 1(1.4)
I ndirect causes
Encephalitis 1(1.4)
Leukemia 1(1.4)
Heart disease 8 (11.4)
Influenza 1(1.4)
Brain tumor 1(1.4)
Cervical spinal cord tumor 1(1.4)
Breast cancer 1(1.4)
AIDS 1(1.4)
Hepatic insufficiency 1(1.4)
CCHF 1(1.4)
CVA 2 (2.9
TTP 2 (2.9
ARDS 4 (4.2)
ERDS 1(1.4)
Pulmonary embolism and heart disease 1(1.4
Unknown 7 (10

Factors affecting maternal mortality in pre-pregnameriod include poor quality of pre-pregnancy Itrezre
services, poor quality of family planning serviaxl improper use of contraceptive methods and titimation of
family planning services despite the need (62.5%1 2% and 18.75%, respectively). The most importactors
affect maternal mortality during pregnancy inclugegligence of doctors and other staff and delaproviding
required services (55.55%), failure to fully ancheiy prenatal care, wrong diagnosis and treatmgmidalth staff,
midwives and doctors (50.79%) and insensitivityrafthers and families to danger signs during pregnamnd the
lack of attention to the recommendations of hepdttsonnel (36.51%).

The factors affecting maternal mortality at thedif delivery include negligence of midwives antesthospital
staff in provision of the required services at tight time (54.28%) and wrong diagnosis and treatmisy

obstetricians and gynecologists (28.57%). The rfediors in the postpartum period include failuregptovide the
necessary healthcare services by doctors, midwavesther personnel, inappropriate and incorrectjigis and
treatment in the hospital and disregarding the ggmndition of the mother at the time of hospadmission and
delay in proper diagnosis and treatment (in 64.52% 38.71% of cases, respectively). Generally ydelt&reatment
(65.7%), delay in decisions by families (48.6%) dethyed referral (42.9%) were involved in matemattality.

DISCUSSION AND CONCLUSION

Seventy five percent reduction in maternal mogtalit 2015 compared to 1990 was discussed at thb fif
Millennium Development Goals (MDGSs) [9]. Howevere wnfortunately witnessed only 45% reduction in MR
1990 throughout the world [7] and it seems impdedit achieve this goal [10-12].

In the United Kingdom, maternal mortality causedhgmnorrhage was dramatically decreased after tHespread
use of oxytocin, antibiotics and blood transfusiadewever, hemorrhage is still the most importamtdr causing
maternal mortality [21]. Numerous studies confihistfact [22-29]. In this study, hemorrhage wasfttst cause of
maternal death in Khuzestan province during 200B32Mespite this fact that hemorrhage is preveatabl
unfortunately causes a constant trend of materoalatity for many years. Plans to reduce maternadtatity from

hemorrhage should include education about symptamt risk factors and sensitization of families, diyn
diagnosis and referral to health centers by hesti#iff and doctors, implementation of appropriaterdpeutic
interventions and providing feedbacks in an appad@rcycle.

Many diseases including sickle cell disease (SCibgsity, diabetes, hypertension and chronic kiddesgase
increase the risk of death during pregnancy. Irietes where these diseases are prevalent, theofigkaternal
mortality with indirect causes increases [9]. Iistktudy, heart disease is the most common causeatdrnal

mortality after hemorrhage which is consistent wille results of Mobasheri [26]. It is essential pimvide

appropriate national protocols and monitor theiplementation to prevent maternal mortality dueuohsdiseases.
Some studies have also stressed that maternal lityodae to embolism (air, amniotic fluid and bloetbt) and

adverse effects of anesthetic drugs mainly witheulythg etiology can be reduced by strengtheningltheare

systems.

153



Farkhondeh Jamshidi et al Int. J. Pharm. Res. Allied Sci., 2016, 5(3):150-156

In Khuzestan province, pre-pregnancy (prenatale ¢ers fortunately received special attention bythezenters,
especially in rural areas. High quality healthcaesvices and the first prenatal care can be effedt early
diagnosis of many underlying diseases as well ieduteaths due to indirect causes of maternal ritgrta

The majority of mothers had died in the postparpariod. The same result has been obtained in destadies [22,
23, 27, 29, 34-36]. Proper attention to the vitghs of patients in hospitals, delivery facilitiesd hospital stay as
well as informing mothers and families of the dangigns and high quality care in health centers mavent
postpartum maternal deaths.

The World Health Organization recommends caesadsivery only in 10-15% of cases [37]. Unnecessary
caesarean increases maternal and neonatal congikand the cost of health care. The maternal atiiyrtin
caesarean delivery is almost 5-4 times higher th@mmal vaginal delivery [38]. In our study, morethhalf of
mothers had caesarean delivery. This is consistghtthe results of Clark [19], Mobasheri [26] akthrdan [39].
Education in the field of caesarean complicatigmemotion of physiological birth and encouragentemarticipate

in childbirth preparation classes as well as avgjdinnecessary cesarean by specialists can bé\affecreducing
maternal mortality.

In the present study, more than half of the motima not received health care services during pmgnor the
number of cares was less than defined in the ratiprotocol of integrated maternal care as mendobg
Mobasheri [38]. The majority of mothers in thisdfthad a high-risk pregnancy which is consisterh e results
of Jamshidpour [40]. It is essential that healtbazgnters actively pursue mothers who do not atheadth centers
to receive required healthcare services.

According to Neviset al.[41], reduced overall fertility is an importanttar in reducing mortality rate worldwide.
Literatures indicate multiple pregnancy as a riaktdr for maternal mortality. Unfortunately, the joraty of
mothers (81.5%) had died in the first and secorebmancy. Accordingly, health authorities must desind
implement effective interventions in this regard.

According to Kassebauet al.[36], the highest and lowest rates of maternaltality were respectively observed in
the age groups above 30 years and 20-29 yearsitimdjaceduced maternal mortality in all age grodpsng 1990-
2013. Unfortunately, the majority of mothers in study were at a suitable age for childbearing3%8ears). This
is consistent with the results of Jamshidpour [30].

In this study, only about 9% of mothers had an aodd degree. According to Hogan, the educationllefe
mothers is strongly associated with mortality rg8sand increased education level is effectiveeiducing MMR.

CONCLUSION

1. According to the results, it seems that reereging of the public health system should be comsidle
Unfortunately, in the current health care systdme, quantity and quality are not considered alikevi®ving pre-
pregnancy documents and records of mothers, edlyettiase lived in urban areas showed that the ritgjof

mothers had not received pre-pregnancy (prenatad. ©espite the high risk pregnancy, the mothatsriot been
followed-up properly. Postpartum care should beedah appropriate times and intervals defined irionat

protocaols.

2. Priority should be given to training plans farabling healthcare service providers for timely awturate
decision-making in emergency situations and tinmefgrral of mothers as well as enabling healthgarsonnel for
correct diagnosis and prompt and adequate actisave mothers.

3. The protocols and guidelines for proper openasind constant monitoring of service delivery careffective in
reducing maternal mortality rate.
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