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ABSTRACT

Introduction: To identify determinants of maternal death, which
consisted of close determinants (obstetric complications),
intermediary determinants (maternal age, parity, gestational
distance, nutritional status, three of delays), and remote determi-
nants (education, employment, and income) in Boyolali district.

Materials and methods: This was an observational analysis
with case—control study with 21 cases and 42 controls with
simple random sampling technique. Data analysis was done
with univariate, bivariate with chi-square test, and multivariate
with multiple logistic regression.

Results: Results showed a significant association between
pregnancy complications (p<0.001), maternal complications
(p<0.001), puerperal complications (p<0.001), maternal age
(p = 0.011), and gestational range (p = 0.035). There was no
significant correlation between parity (p = 0858), nutritional status
(p = 0.593), delay in decision-making (p = 0.848), and delay of
place of reference (p = 0.530) to maternal deaths. There was no
significant correlation between parity (p = 0.858), maternal edu-
cation (p = 0.363), maternal employment (p = 0.814), and family
income (p = 0.373) to maternal deaths. The probability of a mater-
nal death by having the above-mentioned risk factor is 85.5%.

Conclusion: Pregnancy complication, labor complication, and
parturition complication are related to an increase of maternal
deaths, while maternal age and range of pregnancy are only
slightly related to maternal deaths.

Clinical significance: We hope that this study may improve
awareness and service of health practitioners toward pregnant
mothers so that we can reduce the number of maternal deaths
in Indonesia.
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INTRODUCTION

Maternal death rate is one of many indicators of nation’s
health, especially when related to mother and child’s
health, including women in pregnancy, labor, and par-
turition.! Everyday in the world, around 830 women
die due to complications during pregnancy or labor. In
2015, around 303,000 women died during pregnancy and
after labor.? Globally, maternal death rate decreases only
2.3% per year from 1990 since 2015, except for several
countries whose rate is above 5.5% between 2000 and
2010. Almost 99% maternal deaths happen in developing
countries, with more than half happening in Sub-Saharan
Africa and almost a third occurs in South Asia.? Indonesia
ranks fourth in the list of highest maternal death rate
in the Association of Southeast Asian Nation countries.
Despite having a decrease in maternal death rate from
442 per 100,000 live births in 1990 to 126 per 100,000 live
births in 2015, Indonesia still has not reached the target
of Sustainable Development Goals of 102 per 100,000
live births by 2030.* Data from the Health Department
of Central Java show that in 2014, there were 711 cases
of maternal death or 126.55 per 100,000 live births, while
in 2015, this number decreased significantly to 619 cases
or 111.16 per 100,000 live births. Boyolali district, as part
of Central Java, has quite a high number of maternal
deaths, with 14 people died in 2014 and 21 died in 2015.
This indicates that the maternal death rate in Boyolali has
increased significantly compared with previous year.”
Maternal deaths are usually related to low socioeco-
nomic status and low health services facility, such as low
prenatal and obstetrics services. Mothers usually do not
have access to qualified health centers, especially in emer-
gency settings, due to latency in knowing the danger signs
and decision-making, late in reaching health facility, and
delay in receiving services at health facilities. Maternal
deaths are also related to the mother’s own condition, and
four “too” which are too old during pregnancy (more than
35 years), too many offspring (more than 4), parity range
less than 2 years and too young during pregnancy (less
than 20 years).” There are three factors that affect maternal
death. The closest factor, being a proximate determinant,
is the pregnancy itself and complications that occur
during pregnancy, labor, or parturition. Intermediate
determinants include care services, reproductive health
behavior, and women’s health and nutrition status. Third
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factor is the contextual determinant, which is the furthest
distance from maternal health outcomes, but still have
influence on the outcomes. This determinant includes
implementation of policies, infrastructures, especially
in rural areas, and women’s socioeconomic status.® This
study aims to identify the determinants that may have
affected maternal deaths in Boyolali district, since there
is an increase in maternal death from 2014 to 2015.

MATERIALS AND METHODS

This is an analytical observational study, with case—control
design. The study was done in Boyolali district, and data
of maternal deaths from the period 2015 to 2016 were
taken from the Health Department of Boyolali district,
while the control data were taken from local health centers
in Boyolali district. There were 63 samples, consisting
of 21 cases and 42 controls, in which the controls were
chosen by simple random sampling. We wanted to iden-
tify any pregnancy, labor, and parturition complications,
the mother’s age, range of each pregnancy, parity, delay
in decision-making, delay of reference due to transporta-
tion problem, delay in care by health facility, the mother’s
nutritional status during pregnancy, mother’s education
and occupation, and family income. These were asked
using a questionnaire that was validated with secondary
data taken from medical records. All respondents were
asked to fill an inform consent, ensuring anonymity and
confidentiality. Data analysis was done gradually, first by
univariate analysis to describe maternal deaths based on
risk factors between case and control groups. Then data
were analyzed using bivariate analysis, to see the effect

all study participants signed an informed consent form
before answering the questionnaire.

RESULTS

There were 21 cases of maternal deaths spread across 16
primary care centers in Boyolali district in 2015. There is
1 center with 3 maternal deaths, 3 centers with 2 maternal
deaths, and 12 centers with 1 maternal death each. Control
samples were taken from primary care centers that have
maternal deaths, making a total of 63 samples.

Based on data from the health department of Boyolali
district and from interviews with the case respondents,
we found that the most common cause of maternal deaths
is due to severe preeclampsia (75%), followed by diseases
that worsened the mother’s conditions, such as infections
during pregnancy, heart disease, tuberculosis, meningitis,
and breast cancer 5% each respectively (Table 1). Most
maternal deaths occur during parturition (52%), then
during labor and pregnancy at 24% each respectively.

Upon analysis of factors related to obstetric compli-
cations, pregnancy complication occurs in 18 (85.7%) of
cases, with OR of 25.50 and p <0.001, which is a significant
factor for maternal death. Labor complications occur in
14 (66.7%) cases and 10 times more likely to experience
maternal deaths compared with control [OR = 10.00;
95% confidence interval (CI): 2.96-33.78] and parturition
complication in 11 (52.4%) cases respectively (OR = 2.1;
95% CI: 1.34-3.29) (Table 2). Mothers of the age 20 to 34

Table 1: Cause of maternal deaths in Boyolali district

K . . X . Cause of maternal death Amount Percent
of delay in decision-making, primary care services, and ~p = om " o T
secondary care services against maternal death, using chi-  gevere preeclampsia 16 75
square, and to find out the odds ratio (OR). Multivariate  Infections during pregnancy 1 5
analysis using logistic regression was done to fine the  Death due fo indirect obstetric cause
most fit and parsimony model that can describe the effect (during labor)
i . Heart disease 1 5
of above variables toward maternal deaths. Variables Tuberculosis 1 5
are considered significant when p <0.05. This study was  Meningitis 1 5
approved by Dr. Moewardi General Hospital Health  Breast cancer 1 5
Research Ethics Committee (552/VI/HREC/2017) and _Total 21 100
Table 2: Factors related to obstetrics complications in Boyolali district
Case (n=21) Control (n = 42)
n Percent n Percent OR 95% CI p-value
Pregnancy complication
Present 18 85.7 8 19 25.50 6.0-108 <0.0012
Not present 3 14.3 34 81
Labor complication
Present 14 66.7 7 16.7 10.00 2.96-33.78 <0.0012
Not present 7 33.3 35 83.3
Parturition complication
Present 11 52.4 - - 2.10 1.34-3.29 <0.0012
Not present 10 47.6 42 100

aSignificant; p<0.05
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Table 3: Reproductive factors in Boyolali district

Case (n=21) Control (n = 42)
n Percent n Percent OR 95% CI p-value
Maternal age
<20 years or >34 years 19 22 52.4 0.21 0.06-0.74 0.012
20-34 years 17 81 20 47.6
Parity
<1 time 11 52.4 23 54.8 0.91 0.32-2.60 0.858
>1 times 10 47.6 19 45.2
Duration between pregnancy
<2 years 14.3 17 40.5 0.24 0.06-0.96 0.035°2
=2 years 18 85.7 25 59.5
Nutritional status
BMI <18.5/BMI >25.0 11 52.4 19 452 1.13 0.47-3.81 0.593
BMI 18.5-25.0 10 47.6 23 54.8
&Significant; p<0.05
Table 4: Socioeconomic factor related to maternal death in Boyolali district
Case (n=21) Control (n = 42)
n Percent n Percent OR 95% CI p-value

Education
Uneducated—high school 18 85.7 39 92.9 0.46 0.08-2.51 0.363
University 3 14.3 3 71
Occupation
Working 4 19 7 16.7 1.17 0.30-4.58 0.814
Not working 17 81 35 83.3
Income
Salary <average 12 571 19 45.2 1.61 0.56-4.64 0.373
Salary>average 9 42.9 23 54.8

aSignificant; p<0.05

years (81%) are considered at risk for maternal deaths;
however, bivariate analysis shows that the chance of
mothers at the age of 20 to 34 years having maternal
death is only 0.21, even though statistically significant
(p 0.011). Parity also did not have any effect on maternal
deaths (OR 0.91; p>0.05) (Table 3). Delay in receiving
service at health centers, which is more than 30 minutes
is 1,105 times more likely to experience maternal death
(OR: 1,105; 95% CI: 0.96-1.27) and statistically, there is a
significant effect between delay in receiving service with
maternal death (p = 0.042 <0.05).

The proportion of socioeconomic status between case
group and control group is almost the same, and bivari-
ate analysis shows that education was not a risk factor
for maternal death (OR 0.46; 95% CI: 0.085-2.514), and
statistically, there is no correlation between education
and maternal death (p = 0.363>0.05). Bivariate analysis of
mother’s occupation shows that having an occupation is
1,176 more risky to experience maternal death (OR 1,176;
95%CI 0.30-4.58), although there was statistically no
significant correlation between occupation and maternal
death (p = 0.814>0.05). Having an income lower than the
nationally appointed income is not statistically associated
with maternal death, (p = 0.373>0.05); however it does

Table 5: Double regression logistic on independent variables

Variables B OR Cl95% p-value R?
Pregnancy 3.41 30.53 1.92-483.38 0.015% 0.855
complication

Labor complication 2.26 9.66 0.53-174.18 0.124
Parturition 38.86 7.59 - 0.997
complication

Maternal age -21.15 0 - 0.997
Duration between -2.97 0.05 0.00-1.06 0.055
pregnancy

Delay in receiving 20.45 7.62 - 0.999
services

aSignificant; p<0.05

increase the risk around 1,614 times more likely to cause
maternal death (Table 4).

Multivariate analysis using regression logistic on all
independent variables shows that there is only one inde-
pendent variable that is statistically significant, which is
pregnancy complication. Having pregnancy complication
30,530 times more likely results in maternal death (OR =
30,530, p = 0.015; CI 95% = 1.928-483.381) (Table 5).

DISCUSSION

This study shows that having a pregnancy complication
increases the risk of maternal death by 25.5 times. This
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is in accordance with the study of Handriani and Mela-
niani,” Muthoharoh et al,® and Aeni® who stated that
pregnancy complication increases the risk of maternal
death by 147 times, 4.2 times, and 12 times respectively.
The most common pregnancy complication in this study
is preeclampsia. If not treated, preeclampsia may cause
the mother to lose consciousness that results from heart
failure, kidney failure, or brain hemorrhage leading to
maternal death.'”

Bivariate analysis of this study shows that mothers
with labor complications are 10 times at risk to experi-
ence maternal death. This is in accordance with the study
done by Muthoharoh et al® and Aeni,” which shows that
having labor complication increases the risk of maternal
death by 9.94 times and 4.2 times respectively. Cavasoz-
Rehg et al'! stated that a mother’s young age is related
to parturition infection. Age less than 19 years is related
to an increased risk of mild preeclampsia (60% increased
risk in 15-19 years). Meanwhile, older age (35-39 years)
is related to an increase in hypertension by 30% and
almost 80% for mother whose age is 40 years. However,
this study did not find any correlation between maternal
age and maternal death.

In this study, labor complication, especially postpar-
tum hemorrhage, contributes to 25% of maternal death.
Prolonged labor, which lasts for more than 18 hours, can
endanger a mother’s life, because there is an increased
risk in postpartum hemorrhage, especially if the long
labor is caused by head-pelvis disproportion, which leads
to an increased risk of uterine rupture, hence resulting in
maternal and infant’s death.'

Infection is also a part of labor complication in this
study. Long labor may cause an infection of birth canal,
resulting in sepsis. Pregnant and peripartum women are
intrinsically vulnerable due to a different maternal immune
response that was previously arranged to protect the fetus,
resulting in a decrease in immune mediated T-cells, which
is important in immunity toward pathogens."?

This study did not find any correlation between parity
and maternal death, which is similar to a study done by
Muthoharoh et al.® However, Kozuki et al'* mentioned
in his study that parity and maternal age may increase
prematurity and death. This study also did not find any
correlation between range of pregnancies and maternal
death. This is different from the statement of the National
Health Department that says that the range of pregnancies
less than 2 years can increase the risk of maternal death,
because it is a risk factor for postpartum hemorrhage.
The suggested range of pregnancy is at least 2 years,
to ensure that a woman’s body recovers from the extra
energy needed during pregnancy and lactation.'®

Nutritional status in this study has no effect on mater-
nal death, similar to a study done by Muthoharoh et al.?

A pregnant woman generally needs folic acid, energy,
proteins, iron, calcium, and vitamin D supplementations,
especially in groups with high risk of sexually transmit-
ted diseases and in countries with long winter seasons.®
Wrong dietary intake may cause nutritional imbalance,
such as anemia and low weight gain in the pregnant
mothers and impaired fetal growth.!”

Delay in decision-making may be caused by several
factors, such as tradition or belief in decision-making in
families, inability to pay for the costs, delay in referring
because family does not understand the danger signs of
labor, delay of medical personnel in doing prevention,
or identifying complication as early as possible, and
medical personnel unable to advocate patient and the
family regarding the importance of referring to save
the mother’s and child’s lives.'® Statistical analysis in
this study did not show any correlation between delay
in decision-making, nor in reaching referral place with
maternal death. However, there is correlation between
delay in receiving health care and maternal death, with
an increased risk of 1,105 times more likely to cause
maternal death. Largely, this delay in receiving health
care is caused by ineffective hospital administration
system, unavailability of skilled health personnel,
unavailable or unqualified facilities and infrastructures,
patient arriving in hospital in “unsalvageable” condition,
and not enough information in society regarding the
facilities’ capabilities in handling maternal and neonatal
emergencies.'®

Education is not associated with maternal death
in this study, which corresponds to studies done by
Muthoharoh et al® and Aeni’; however, this is in con-
trast to a study by Bauserman et al,'” which states that
uneducated person and a person with primary educa-
tion has 3.2 and 3.4 times respectively more risk to
experience maternal death. Education may indirectly
relate to an increase in social status and mother’s posi-
tion in society, as well as an improvement in decision-
making. Meanwhile, mothers with low education may
have less understanding regarding the emergencies in
pregnancy and labor.

CONCLUSION

This study concludes that pregnancy complication, labor
complication, and parturition complication are related to
an increase of maternal deaths, while maternal age and
range of pregnancy is only slightly related to maternal
deaths. Due to the complexity of factors affecting maternal
death, some variables chosen in this study may not fully
illustrate the problems. With this study, we hope that
Indonesia’s health department can improve antenatal
care services and education toward expectant mothers
so as to minimize maternal deaths.
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CLINICAL SIGNIFICANCE

To create awareness in health professionals regarding
obstetrics, labor, and parturition complications that may
occur in pregnant women, so as to reduce the number of
maternal deaths. We hope that this study can be used to
improve health services for pregnant women, especially
those living in rural and remote areas, also increasing
awareness of early detection of any complication that
may occur during antenatal care, during labor, or during
parturition.
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