
aternal death refers to death during pregnancy or within 42 days
after termination of pregnancy, regardless of the duration and site
of the pregnancy, from non-incidental reasons which are aggra-

vated by the state or duration of pregnancy.1 According to the Health Sta-
tistics Yearbook (2014), the maternal mortality rate is 15.9 in 100,000 in
Turkey and 9 in 100,000 in the western Anatolian region. According to the
World Health Statistics, the annual maternal mortality in Turkey has de-
clined by 20% between 1990 and 2013, a testament to the healthcare infra-
structure of this country.2

Most maternal deaths are preventable and the statistics of maternal
mortality are one of the indicators of socio-economic development of any
country. The health system of a country is responsible for investigating the
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Discussion on Provincial Evaluation Results of
Maternal Mortality in Terms of Preventability:

Commission Decision Differences in Konya

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  The objective  of this study was to investigate the risk factors of maternal
mortality in Konya province, as well as the preventability of deaths in cases where the central and
local commissions differed in their decisions. MMaatteerriiaall  aanndd  MMeetthhooddss:: Maternal mortality between
2009 and 2014 in the Konya province was screened for the cases, where the central and local Ma-
ternal Mortality Investigation Commissions gave different decisions. These differences pertain to
whether the deaths were  ‘preventable’ or ‘not-preventable’, differences in the first, second and
third delay models, and indirect, direct and incidental deaths. The data were evaluated electron-
ically along with a descriptive statistical analysis, differences in the decisions and compliance in
the mortality rates were evaluated. RReessuullttss::  The median age of the deceased mothers was 28 (21–
44) years and 83.3% of the mothers had at least one mortality risk factor. While the overall ma-
ternal mortality rate was 36.7% within the first 48 h after birth, the rates were highest within the
first 48 h after birth (26.7%) and between the 1st and 42nd day after birth (26.7%) in indiffer-
ently assessed cases. The cause in 30% of all deaths and 33.3% of deaths with differential assess-
ments was postpartum hemorrhage, as per the results of central Maternal Mortality Investigation
Commissions. The decisions of the central and local commissions differed in terms of preventa-
bility, delay models or death classification in 50% of the deaths. Taken together, the compliance
between central and local decisions was not precise in investigating maternal mortality. CCoonncclluu--
ssiioonn::  The first 48 h after birth and the postpartum period are particularly critical. The causes of
death, particularly postpartum hemorrhage, should be thoroughly investigated. We recommend
periodic re-evaluations of cases where different decisions were made, in order to lower the rate of
preventable maternal mortality. 

KKeeyywwoorrddss::  Maternal mortality; preventability; Konya
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factors affecting maternal deaths and their pre-
ventability, and make new regulations on the basis
of the findings. According to the National Maternal
Mortality Study, 61.6% of maternal deaths have
one or more preventable factors.3 In order to lower
the rate of preventable maternal deaths, therefore,
the underlying causes of changes in maternal mor-
tality around the world have to be identified, and
in the light of the current research, future predic-
tions and course of action can be determined.4-8

Maternal deaths are assessed by both the local com-
mission and the central commissions established in
the Ministry of Health under the Maternal Mortal-
ity Tracking and Evaluation Program in our coun-
try.9,10

The aim of this study was to determine the risk
factors of maternal deaths, and investigate the com-
pliance between the evaluations of the central
(Turkish Public Health Agency Maternal Mortal-
ity Review Commission) and local (Konya Mater-
nal Mortality Review Commission) commissions
regarding the preventability of these deaths in
Konya. The preventability factors were assessed in
terms of local functioning, medical methods, and
health policy with the aim of supporting the efforts
of the next Maternal Mortality Review Commis-
sion studies, and indirectly increasing the compli-
ance between the commissions. 

MATERIAL AND METHODS

This study carried in the form of file scanning, out
in the province of Konya between February-May
2015. Konya is an important metropolitan city of
Central Anatolia and has a high density of hospi-
tals. Data were obtained from the maternal mor-
tality records at the Konya Public Health
Directorate Child, Adolescent and Women Health
Branch Directorate. The Konya Public Health Di-
rectorate and the local ethics committee granted
permission for the study. Data of the demographic
characteristics, mortality risk factors, late detec-
tion, number of prenatal follow-ups (healthy preg-
nancy follow-up consists of 4 follow-ups), type of
delivery, time of death and reasons were collected
for each subject.11

The focus of our study was on those maternal
deaths that occurred between 2009–2014 in which
the decisions of the Central and Local Maternal
Mortality Review Commission were different.
After obtaining the data enumerated above, the
Maternal Mortality files were reviewed for the sec-
ond time, and information on the purpose of the
scanning was re-evaluated by the researchers. The
decisions of the two commissions regarding pre-
ventability, delay models, and death classification
were assessed. The first, second and third delay
models are defined as delays in deciding to receive
health care, reaching the organization, and receiv-
ing appropriate treatment respectively.12-15 Death
classification includes direct and indirect maternal
mortality. Direct mortality refers to deaths result-
ing from obstetrical complications during preg-
nancy, childbirth and postnatal period, medical
interventions or negligence, or a combination of
any of the above. Indirect maternal mortality refers
to deaths due to an illness or disease that occurred
before or during pregnancy and are thus a physio-
logical effect of pregnancy, and not due to obstet-
rical influence.16 Taken together, differences in the
decisions of the local and central commissions were
compared for preventable and not preventable,
first, second and third delay models, and direct and
indirect incidental deaths. Statistical analysis was
performed with the SPSS program (IBM SPSS Sta-
tistics, Sürüm 21.0 Armonk, NY: IBM Corp.).
Cohen’s Kappa statistic was used to evaluate the
compliance between central and local decisions,
and descriptive statistics of other parameters.17,18

RESULTS

The median age of the 30 mothers who had died
was 28 (21-44) year and 16 (53,3%) year were pri-
mary school graduates (Table 1). The median num-
ber of pregnancies was 3 (1-6) and that of live
births was 2 (0-4). There was at least one known
mortality risk factor in 25 cases (83.3%), and 17
(56.7%) harbored multiple risk factors. The most
common risk factors were frequent pregnancies
with more than 2-year intervals (n=9, 30%) and
chronic diseases (n=7, 23%) (Table 2). According
to the guidelines of the Ministry of Health prena-
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tal care protocol, regardless of the risk factors, 21
(70%) had first-trimester monitoring as per the ges-
tational week, and 16 (64%) with at least one risk
factor had more than four follow-ups. One (3.3%)
deceased mother did not want to receive health
care for follow-up, and 3 (10%) pregnancies were
detected late after the 14th week. Considering all
steps and follow-ups, 27 (90%) of all deceased
mothers and 22 (88%) of those 25 who had a risk
factor had at least four follow-ups, and the mean
follow-up was 8 (2–19) for both groups. Fifteen
(65.2%) and 8 (34.8%) of 23 (76.7%) babies were
delivered by cesarean section and vaginal route re-
spectively. Twenty (66.7%) deaths occurred during
the postpartum period, while 2 (6.7%) died at
home. Eleven (36.7%) maternal deaths occurred
within the first 48 h after delivery (Figure 1). The
reason for 9 (30%) deaths was postpartum hemor-
rhage.

In terms of preventability, delay models and
death classification, the compliance between the
central and local decisions was lower (kappa=-
0009, p=0.961) in the evaluation of maternal
deaths. Central and local review committees dif-
fered in decision-making in terms of preventabil-
ity, delay models or death classification in 15 (50%)
maternal deaths (Table 3), of which 5 (33.3%) cases
had been diagnosed with a chronic disease, and 3
(20%) pregnancies were detected later than the de-
tection week stated in the prenatal care protocol.
Twelve (80%) of those pregnancies concluded with
birth, of which 7 (58.3%) occurred via C-section
and one ended in abortion. Of the 12 births, 6
(46.1%) occurred in the state hospital, 3 in medical
faculties (23.1%), 2 in a training-research hospital
(15.4%) and one in a private hospital (15.4%). Of
the 15 deaths, 12 (80%) occurred in the medical
faculties and the training-research hospitals. The
highest number of deaths occurred within the first
48 h after delivery (n=4, 26.7%) and between 7–42
days after delivery (n=4, 26.7%) (Figure 1). Post-
partum hemorrhage was the cause of 5 (33.3%) of
these deaths. Inadequate management of postoper-
ative hemorrhage, follow-up problems with the
ones experiencing chronic diseases, and inadequate
postnatal care at primary care follow-up and hos-
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Variable n (%)

Age under 35 years of age 24 (80.0)

Aged 35 and above 6 (20.0)

Education status Illiterate 4 (13.3)

Primary school graduate 16 (53.3)

Secondary school graduate 6 (20.0)

Graduated from high school and above 4 (3.3)

Residence City Center 12 (40.0)

Town 18 (60.0)

Number of pregnancy 1 pregnancy 8 (26.7)

2 pregnancies 4 (13.3)

3 pregnancies 11 (36.7)

4 and above pregnancies 7 (23.3)

Number of living children 1–2 children 18 (60.0)

3 children and above 8 (26.7)

None 4 (13.3)

Number of live birth None 4 (13.3)

1–2 live births 18 (60.0)

3 live births and above 8 (26.7)

Number of stillbirths None 19 (63.3)

1–2 stillbirths 11 (36.7)

Number of miscarriage None 21 (70.0)

1 miscarriage 6 (20.0)

2 miscarriages and above 3 (10.0)

TABLE 1: Demographic and clinical characteristics of 
all maternal deaths (n=30).

Risk Factors* n (%)

More frequent pregnancy than two years 9 (30.0)

Chronic disease presence (Chronic hepatitis B, hepatitis C carriage, 7 ( 23.3)

thalassemia carriage, Takayasu's arthritis, Goiter, CVS, ARF)

≥4 pregnancy 6 (20.0)

>Aged 35 pregnancy 6 (20.0)

The first-degree relationship between spouses 4 (13.3)

Rh incompatibility 3 (10.0)

Short stature, skeletal deformities

3 (10.0)

Hypertension 2 (6.6)

Stillbirth, premature birth, LBW infants 3 (10.0)

Old section, placenta previa 5 (16.6)

Pregnancy without follow up 1 (3.3)

TABLE 2: Risk factors in pregnancies of 
evaluated mothers.

*There are mothers with more than one risk factors
LBW: Low birth weight; CVS: Cardiovascular system; ARF: Acute rheumatic fever.



pitals were the most significant causes
of death. 

IInn  tteerrmmss  ooff  pprreevveennttaabbiilliittyy  ddeeccii--
ssiioonn:: The Central Review Commission
assigned 9 (60%) and Local Review
Commission assigned 8 (53.3%) deaths
out of the 15 as preventable. Four
(26.7%) of the cases were autopsied.
In 7 (46.6%) deaths, the decisions as
to whether or not they were prevent-
able were different between the two
commissions. While 3 cases were as-
sessed as preventable and not-pre-
ventable by the local and central
commissions, respectively, the other 4
had the opposite assessment (Table 3). 

Two of the cases assessed as not-
preventable by the local commission
and preventable by the central com-
mission were due to postpartum hem-
orrhage, one was due to pulmonary
embolism, and one was diagnosed dif-
ferentially by the two commissions.
One of the postpartum hemorrhage
cases was assessed as not-preventable
by the local commission on account of
the conditions of the venue, while the
central commission assessed it as pre-
ventable with the third delay. In the
other postpartum hemorrhage case,
the local commission ruled complica-
tions of pneumothorax and intracra-
nial incidences as the causes of death,
while the central commission attrib-
uted the death as the third delay due
to lack of transfusion. The central
commission assigned the pulmonary
embolism death to the first delay due
to non-compliance of the patient and
her relatives to the recommendations
of the institution. The cause of death
in one case was diagnosed as DIC (dis-
seminated intravascular coagulation)
after HELLP (hemolysis, elevated liver
enzyme levels, and low platelet levels)
syndrome and preeclampsia by the
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local commission, and due to pneumonia and sep-
sis by the central commission. In addition, the local
commission considered the death to be direct while
the central commission cited indirect maternal
death. However, although the local commission as-
sessed this death as not preventable they also ac-
knowledged the first delay since the mother
refused to come for pregnancy follow-ups. 

Three deaths were assessed as preventable by
the local commission and not-preventable by the
central commission. Two of them were due to post-
partum hemorrhage and one was due to venous
thrombosis and neurofibromatosis. The local com-
mission considered the postpartum hemorrhage
cases as manageable and preventable by contem-
porary treatments and patient compliance. In the
case of cortical venous thrombosis and neurofibro-
matosis, considering the fact that the patient was
pregnant independently of other diseases, the local
commission recommended carrying out all diag-
nostic and treatment procedures by the gynecology
department. The maternal death that was assessed
by both commissions as preventable with a third
delay was transferred to judicial authorities, where
an expert reported that ‘there was no delay in in-
tervening in the case’ since death was due to am-
niotic fluid embolism.

IInn  tteerrmmss  ooff  ddeellaayy  mmooddeellss:: Six (40%) of the 15
maternal deaths assessed differentially by the two
commissions had differences in terms of delay
models, despite the same decision made by both
commissions in terms of preventability (Table 3).
In two cases, the local commission did not add any
delay models but the central commission decided
first delay since the mothers did not terminate
pregnancy despite being informed of the risks due
to chronic diseases. The local commission assessed
three cases as first and third delay (local commis-
sion cited delay also for the hospital as they did not
strictly follow-up on the chronic illness), while the
central commission assessed one death as only first
delay and two deaths as only third delay. Both
commissions assessed one case that was due to post-
partum hemorrhage and another that was due to
rupture while waiting for C-section as the third
delay. The local commission also gave the first
delay to the mother in both cases for being late to
prenatal care. In one case with infective endo-
carditis, related sepsis and DIC that was assessed as
not-preventable by both commissions, the fact that
the mother was not compliant with the treatment
of chronic illness and did not follow up with the
authorities prompted the local commission to re-
port the death as not-preventable in terms of the

FIGURE 1: Periods in which maternal deaths occurred (all maternal deaths and decision differences of central/local commissions) (%).
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site but with the first delay as conception was not
avoided. 

IInn  tteerrmmss  ooff  ddeeaatthh  ccllaassssiiffiiccaattiioonn:: Three cases
were classified differentially by the two commis-
sions. For two of those, the local commission clas-
sified one as direct and the other one as incidental,
while the central commission classified both as in-
direct (Table 3). The death assessed as direct by the
local commission occurred on the 33rd day after
abortion as a result of toxic shock syndrome after
septic abortion/ARDS (acute respiratory distress
syndrome)/multiple organ failure, but the central
commission classified it as indirect maternal death
due to pneumonia/sepsis/ARDS. Another death
was assessed as incidental due to intracerebral
hemorrhage after cesarean delivery by the local
commission, and as indirect maternal mortality due
to intracranial hemorrhage, sepsis and SIRS (sys-
temic inflammatory response syndrome) by the
central commission. The third death was assessed
as direct maternal death due to DIC after HELLP
syndrome and preeclampsia by the local commis-
sion, and as indirect death due to pneumonia and
sepsis by the central commission. 

DISCUSSION

Between 2009 and 2014, the maternal mortality
rate declined from 18.4/100,000 to 15.8/100,000 in
Turkey, and from 22.2/100,000 to 11.3/100,000 in
Central Anatolia. As part of the Maternal Mortal-
ity Monitoring and Evaluation Program which has
been carried out since 2007, maternal mortality is
investigated by the Public Health Institution of
Turkey and Department of Women and Reproduc-
tive Health in 81 cities of Turkey and the local
commissions of those cities.9,10 The lack of a similar
study in the literature on commission differences
in maternal deaths may be due to differences in the
maternal mortality assessment system in countries.
However, there are studies indicating that an in-
crease in records of maternal mortality rates has
been observed in some developed countries as the
International Classification of Diseases (ICD) 10
coding has begun to be used.7,19,20 We evaluated
maternal deaths that occurred between 2009 and
2014 in Konya, that were assessed differentially by

the Local Maternal Mortality Review Commission
and the Public Health Institution Maternal Mor-
tality Review Commissions of Turkey. The focus of
the study was to determine that factors which can
prevent maternal deaths and offer recommenda-
tions to health workers on that basis.

According to the central commission, 9 of the
30 deaths were due to postpartum hemorrhage, 5
due to embolism, 3 due to sepsis, 2 due to hyper-
tension and 11 were attributed variously to
epilepsy, viral hepatitis, intracerebral hemorrhage
due to an aneurysm, and tachyarrhythmia. Half of
the mothers who died were primary school gradu-
ates, and the majority were residents of the pe-
ripheral districts. The median age of our cohort was
similar to that in the study of Biri and his col-
leagues on maternal deaths in Ankara between
1997–2000, which reported a median age of 30
years (19-44).21 One-fifth of the deceased mothers
in our study were older than 35 years, and were
thus at a higher risk of adverse pregnancies.22,23 Ac-
cording to the Turkish National Maternal Mortal-
ity Study, the maternal mortality rate is
46.2/100,000 between 35-39 years, and increases to
99.6/100,000 between 40-44 years of age.3 Higher
education levels can lead to advanced maternal age
as women are focused on their careers. It may be
therefore beneficial to educate the general public
regarding the risk associated with pregnancy over
the age of thirty-five, and the importance of regu-
lar pregnancy monitoring in any age group. 

In our study, most of the deceased mothers
harbored one or more risk factors for maternal
mortality during their pregnancy, and two-thirds
had more than one risk factor. The leading risk fac-
tors for maternal mortality are frequent pregnan-
cies with at least 2-year intervals, pregnancies
followed by chronic illness, more than 4 previous
pregnancies, and age over 35 years. In our study,
one-fourth of the mothers who died between 2009
and 2014, and one-third of the deaths that were as-
sessed differentially had a diagnosed chronic dis-
ease. It is noteworthy that the percentage of
chronic illness in the ones with decision difference
was higher than in all maternal deaths. Only one
of the deceased mothers did not want to receive
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health care for follow-up. According to the Turk-
ish Demographic and Health Survey 2013 data,
2.7% of the pregnant women do not receive pre-
natal care.24 The high rate of risky pregnancies in
the deceased mothers, and the presence of woman
who refuse health care services strongly suggest the
need for different methods to raise awareness about
the importance of pregnancy follow-ups. An im-
portant finding of this study was that the percent-
age of the deceased mothers was higher than that of
the live newborns. This has a negative long-term
social impact due to motherless children and bro-
ken families. Therefore, social assessment of ma-
ternal deaths is also important. 

When data from the primary, secondary, and
tertiary care institutions were analyzed together,
the rate of having a pregnancy follow-up suitable
for the gestational week was found to be high. The
average follow-up per pregnant woman in Turkey
was 3.6 in 2009 and 4.3 in 2013.25 When risk factors
for maternal mortality are taken into consideration,
more frequent follow-ups are recommended, along
with treatment in some cases. One notable point is
that in all of the late detected maternal deaths, ac-
cording to the detection week indicated in the pre-
natal care protocol, the decisions of the central and
local commissions regarding the deaths were dif-
ferent. 

Another highly significant point is that in half
of the deaths due to C-section (and 2/3rd of the all
deceased mothers had C-section), the decisions of
the two commissions were different. According to
the TDHS, the rate of C-sections were 37% in 2008
and 48% in 2013.24,26 According to the Public
Health Institution of Turkey, the percentage of ce-
sarean births in all births was 42.7% in 2009 and
50.4% in 2013.25 Although we cannot make a sig-
nificant association between C-section and mater-
nal mortality in this study, the high rate of
C-section in the deceased mothers is noteworthy.
Studies indicate an increase in cesarean deliveries
in recent times, and a lot of attention has therefore
been focused on the possible causes of this increase
and its effects on maternal deaths.27-29 Since C-sec-
tions were overrepresented in our study, we rec-
ommend that the type of delivery be emphasized

in follow-ups of a healthy pregnancy as well. The
studies should be conducted to determine whether
C-sections are correlated with higher maternal
mortality and if yes, steps should be enforced to re-
duce cesarean deliveries.

Two-thirds of all maternal deaths and half of
the deaths which were assessed differentially by
the local and central commissions occurred during
the postpartum period, with no significant differ-
ences seen in the time of deaths. In the 1992–1993
National Maternal Mortality study in Egypt, ma-
ternal mortality was found to be 35.5% during the
postnatal period, 39.2% at birth, and 25.7% during
pregnancy.30 More than half of the deaths that were
assessed differently occurring in state hospitals,
mostly in medical faculties and training-research
hospitals. Different sites of childbirth and mater-
nal death indicates that the mother was referred to
another institute or physician. The Ministry of
Health Postpartum Care management guidelines
identify the referral criteria and The Ministry of
Health Emergency Obstetric Care Management
Guidelines identify possible cases requiring referral
during follow-up in emergency situations.31,32 The
Local Emergency Health Services Coordination
Commission decides how the referrals will be made
and to which health institutions.

The percentage of maternal deaths due to post-
partum hemorrhage that received different assess-
ments was similar to the overall percentage of
deaths due to postpartum hemorrhage. Hemor-
rhage, pulmonary embolism, infections, hyperten-
sive diseases, cardiomyopathy, cardiovascular
diseases, and noncardiovascular medical conditions
contributed to 10-13% of maternal mortality be-
tween 1998 and 2005 in the United States.20 In our
study, hemorrhage was a significant cause of ma-
ternal mortality. Despite the guidelines and stan-
dardized protocols for postoperative hemorrhage
management of the Ministry of Health Postpartum
Hemorrhage Management, it is surprising that the
local and central commissions made different de-
cisions regarding the percentage of maternal
deaths. Apart from the level of training and skill of
the investigating team, differences in decisions re-
garding postpartum hemorrhagic maternal deaths
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can also be due to the different site evaluations.
Therefore, it is necessary for practitioners to peri-
odically revise the standard protocols pertaining to
postoperative hemorrhage management.

Non-compliance between the decisions of
local and central commissions, in terms of pre-
ventability, delay models, and classification were
seen in half of the maternal deaths. In 50% of these
deaths, the disagreement was regarding preventa-
bility. Furthermore, even when both commissions
made the same decision in terms of preventability,
differences arose regarding the delay models. Fi-
nally, in three maternal deaths, both commissions
differed in terms of death classification (direct, in-
direct or incidental). In a study by Biri et al.21, the
cause of death was not detected in 18 of 58 cases of
maternal mortality. This suggests shortcomings in
not only the diagnosis but also in the implementa-
tion of the Maternal Death Prevention Program. In
a study by Esen Melez et al., the autopsy results for
pregnancy-related maternal deaths between 2003
and 2009 were evaluated to determine the under-
lying causes.33 However, we studied the cases
recorded as a part of the Maternal Death Preven-
tion Program, which were affected by different
evaluations of the local and central commissions.
The difference in the evaluation criteria of the two
commissions may suggest different interpretations
of the respective members due to different profes-
sional experiences. In addition, the local commis-
sion is usually better informed about the provincial
conditions.

Some specific reasons for different decisions are
the inability to obtain detailed medical histories of
individual patients during the follow-up due to the
high patient population, subjective assessment of
postpartum vaginal bleeding that may delay man-
agement of postoperative bleeding, imparity be-
tween crisis management and postoperative
hemorrhage protocols, unnecessary referrals that
can potentially lead to delays in follow up, and pos-
sible lack of skills and/or confidence in the use of
guidelines by the field doctors. These concerns are
significant since births are more common in state
hospitals and maternal deaths are more common in
medical faculties and training-research hospitals. 

Regular evaluations and studies and further
training are needed to address the above limitations
and to help reduce the number of preventable ma-
ternal deaths. We also recommend conducting sim-
ulated training of risky pregnancies for gynecology
and obstetrics students, as well as in midwifery and
nursing undergraduate training. Training the ac-
tively practicing doctors can also increase their
knowledge, skills, and self-confidence in such cases.
To prevent unnecessary delays, effective communi-
cation between the healthcare professionals should
be implemented. An ‘emergency obstetric care list’
including the name and contact information of doc-
tors and the work plan of the central teams can pro-
vide on-site support to these institutions instead of
referring to another hospital. 

In conclusion, the central and local commission
members should regularly re-examine the cases that
were assessed differently, in order to reach a con-
sensus and identify the problem to help reduce fu-
ture incidences of preventable maternal mortality.
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