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Abstract

Maternal mortality is a global-scaled health problem to indicate how good a health
system is in a region. Indonesia reached 305 per 100.000 live birth as per 2017.
That rate is still far from SDGs 2030 which suggests that every country has ac-
complished 70 per 100.000 livebirth. There are factor risks that caused maternal
mortality. Those factors can be divided into individual character-related factors,
socioeconomy-related factors, and healthcare-related factors. This study is an ana-
lytical study using cross-sectional design data from the DHS program 2017. Data
were analyzed using bivariate analysis and multivariate analysis to fiigure out which
variables that associate with maternal mortality. Preceding birth interval, succeed-
ing birth interval, and twin birth status are the three main factor risks that associate
with maternal mortality. It is recommended that Indonesian family needs to partici-
pate in family planning, including birth control in order to control the factor risks

of maternal mortality.

INTRODUCTION

Maternal mortality has become an impor-
tant indicator of to value of a health system. It
enacts maternal mortality to become a global
health system indicator to value reproductive
health to attain Sustainable Development Goals
2030 (SDGs 2030) specifically to reduce global
maternal mortality rate (MMR) to 70 deaths
per 100.000 livebirths and no country exceeded
twice the number (Bauserman, Thorsten, et al.,
2020). Maternal mortality is death that occurs du-
ring pregnancy, childbirth process, and postpar-
tum (Hoyert, 2021). The death referred to in the
mentioned definition is death caused by comp-
lications, psychological related problems, and
any other health problems and disorders during
pregnancy. Additionally, the International Classi-
fication of Disease has stated that maternal mor-
tality happens within 42 days after the end of the
gestational period regardless of the duration of

pregnancy (Hoyert, 2021; Tikkanen, 2020). Ma-
ternal mortality can be caused by a complication
that occurs during pregnancy, childbirth process,
and postpartum including intervention, laxity,
or insufficient care (Bauserman, Thorsten, et al.,
2020; Tikkanen, 2020).

Maternal mortality is still a global health
problem, both for High-Income Countries (HICs)
as well as Low and Middle-Income Countries
(LMICs). Globally, MMR decreased from 1990
to 2016. In 1990, MMR attained 385 deaths per
100.000 live births. It decreased by 44% to 216
deaths per 100.000 live births (Okonofua & Ba-
logun, 2021). In Indonesia, MMR reached 305
per 100.000 live births in 2021 (Kementerian Kes-
ehatan RI, 2023). According to the Ministry of
Health of the Republic of Indonesia, Indonesia
gained 6.856 maternal deaths in 2021. It showed
an escalation from 4.197 in 2019. This needs to
be apprehension for the government and the com-
munity to involve in controlling the risk factors of
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maternal mortality (Kementerian Pemberdayaan
Perempuan dan Perlindungan Anak RI, 2022).
Indonesian MMR is still elevated to be compared
with other SEA countries such as Filipina (114),
Vietnam (54), Malaysia (40), Brunei (23), and
Thailand (20) (Utomo et al., 2021).

Some factors caused maternal mortality.
Those factors can be classified into maternal-rela-
ted factors, socio-economical factors, and health
service factors. Maternal-related factors include
birth intervals, contraception usage, breastfeeding
duration, maternal age, and fertility preference.
(Aryanty et al., 2021; Ashraf et al., 2021; Bauser-
man, Nowak, et al., 2020). The result of previous
researches indicate too young or too old mothers,
too short or too long birth intervals, and high pa-
rity have contributed to maternal mortality (Bau-
serman, Thorsten, et al., 2020; Diana et al., 2020)
Guatemala, India (Nagpur and Belagavi. These
risk factors could lead to risky deliveries that can
be prevented by using contraception. Contra-
ception usage can prevent risky pregnancies and
reduce risky abortions caused by unwanted preg-
nancies (Aryanty et al., 2021).

Socio-economy factors underlie social ine-
qualities that lead to health disparity. Social ine-
qualities include spousal occupation that determi-
nes maternal prosperity to decrease the maternal
mortality rate (Crear-Perry et al., 2021; Saputri
et al., 2020). As the householder, the role of a
husband is to make the decision that could affect
the mother’s decision in accessing health facilities
(Saputri et al., 2020). Socio-economy factors that
cause maternal mortality can arise due to health
disparity where there are differences among the
community in the ability to access health facili-
ties (Hamal et al., 2020). Limitations in acces-
sing health facilities can risen the risk of delays
and mistreatment in seeking care in the early sta-
ge of pregnancy. Additionally, it can hinder the
process of building trust between the mother and
healthcare providers. This can lead to ignorance
of mothers about their medical condition hence it
can pose a risk of comorbid during the perinatal
period (Crear-Perry et al., 2021). Culture and
tradition influence the decision to choose a birth
attendant. There is a community that still have
hereditary beliefs in choosing traditional birth
attendant. With limited knowledge and training,
traditional birth attendants perform labor with
inadequate tools. Besides traditional birth atten-
dants, another risk factor that can still be found
is the choice of place of delivery. The reason
why mothers choose their own home as a place
of delivery is so that they can still do household
chores. It can cause a delay in seeking help if a

postpartum complication occurs (Takaeb, 2020).

The comparison of maternal mortality
caused by preventable risk factors with the ones
that are inescapable shows 3 to 5 deaths (Tikka-
nen, 2020). One of the preventable risk factors is
birth intervals. In Indonesia, short birth intervals
show a percentage of up to 15% (Ningrum et al.,
2022)the birth interval between two births is at le-
ast 33 months. This study is the first to discuss the
short birth interval (SBI. One of the inescapable
risk factors is twins birth. Mothers with twins’
birth escalate the risk of maternal mortality due
to the influence of other risk factors. (Bucher-ko-
enen et al., 2020; Chinn et al., 2020). According
to the result of previous research, there are risk
factors that associate with maternal mortality.
Nevertheless, there is yet concluded information
regarding risk factors associated with maternal
mortality. Previous studies have not involved va-
riables that are included as outlying determinants,
specifically birth intervals and twins’ birth. This
research aims to acknowledge variables that are
significantly associated with maternal mortality
in Indonesia, including birth intervals and twin
birth.

METHOD

The author uses a cross-sectional study de-
sign as it is more applicable to conducting analyti-
cal quantitative research utilizing secondary data
from the Demographic Health Survey program.
The research is conducted in Indonesia from
September 2022 to December 2022. The author
obtains the data from the official database of
the Demographic Health Survey program 2017
www.measuredhs.com. The author uses the data
from 2017 because it is the latest data from the
DHS program as its update is once 5 years. The
permission for data utilization is given after the
author explains the aim of the research. The aut-
hor uses an individual record (IR) and divides the
variables into independent and dependent ones.
The DHS is a regionally representative household
survey covering the data based on population,
health status, health facilities, maternal-related
condition, and socio-economy of women aged
15-49 years. Based on the available data set, there
are 11,884 women aged 15-49 years. The samp-
ling method used is stratified two-stage sampling.
The first stage was performed by sorting out the
number of census blocks using a systematic pro-
portional to size (PPS) with the size of the num-
ber of households registered as a result of the
SP2010 listing. Systematic stratification was con-
ducted according to urban and rural areas by sor-
ting the census blocks based on the Wealth Index
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category from the SP2010 results. The second
stage was performed by selecting 35 accustomed
households in each selected census block syste-
matically. After initiating the inclusion and exclu-
sion criteria, there are 10,875 women included in
the inclusion criteria. The author measured the
sample size based on the cross-sectional design
and 5,891 subjects were obtained. Of the 5,891
subjects, there were 395 maternal mortality and
5496 living mothers. Sampling was obtained by
random sampling. The process of sampling data
from the research population to the research sub-
ject can be seen in Figure 1.

The accessible population included in this
study are women aged 15-49 years. Regarding the
maternal death variable, the samples included in
the inclusion criteria are mothers who died du-
ring pregnancy, childbirth process, and postpar-
tum caused by obstetric or gynecologic-related
conditions. Exclusion criteria include mothers
who died not due to obstetricand gynecologic
causes. The dependent variable in this study is
maternal death status. Maternal status data is
classified into two, deceased mother and living
mother. To ensure that the maternal deaths con-
tained in the data are relevant to the definition
of maternal mortality according to the ICD-10,
the process of sorting out research subjects ac-
cording to the inclusion criteria was seen from
the mothers’ age of first-time sexual intercourse.
Data without this variable are not categorized as
maternal deaths. Independent variables in this
study are classified into two groups including
individual characteristics, socio-economy status,
pregnancy and childbirth-related conditions, and
individual-related conditions regarding decision-
making in handling labor. Individual characteris-
tic variables include the type of regency, marital
status, age at first marriage, and age at first time
sexual intercourse. Socio-economy status variab-
les include spousal occupancy. Pregnancy and
childbirth-related condition variables include
birth intervals, parity, parity in the last five years,
and contraception usage. The individual-related
condition regarding decision-making in handling
labor includes birth attendant, place of giving
birth, and duration of breastfeeding.

Univariate analysis is conducted to ackno-
wledge the description of the percentage of each
variable. Then, bivariate analysis is conducted
to perceive the association between each inde-
pendent variable as the risk factors for maternal
mortality. Furthermore, multivariate analysis
with logistic regression is conducted to perceive
which independent variables that show a signifi-
cant association with maternal mortality despite

the influence of other independent variables. The
limitation of this study is there are incomplete
data on certain variables such as maternal age
at first marriage, maternal age at first-time sexu-
al intercourse, parity, duration of breastfeeding,
birth attendant, place of delivery, and spousal
occupancy.

11,884 data from the DHS
program as research
population

I

10,875 data from the DHS
are included in the
inclusion criteria

5,891 data were cbtained as
sample size

I

[

305 maternal mortality 5,496 living mothers

Figure 1. Flowchart of research subject

RESULT AND DISCUSSION

The descriptive analysis is conducted to
analyze each variable. According to Table 1, of
all 5,891 subjects, there are 395 deceased mot-
hers included in maternal mortality (6.7%). Tab-
le 1 shows that mothers who live in rural areas
(37.9%) have less percentage than mothers who
live in urban areas. Most of the mothers included
in the research subjects are married (72%) and
had first-time sexual intercourse (54.7%) at risky
age. Mothers who are not married or are widow
has less percentage (7.6%) than married ones.
Regarding risk factors about mothers’ obstetrical
condition risk factors, there are still mothers who
expect pregnancy (37.6%), although the number
is not as many as those who are infertile. Risky
birth intervals, preceding (37.6%) or succeeding
(13.3%) has fewer percentage than recommended
birth intervals. Besides, high parity has a lower
percentage (28.5%) than recommended parity.
Mothers who give birth to twins (1.5%) has less
percentage than a single birth. Mothers who ne-
ver breastfeed (22.9%) have less percentage than
those who regularly breasfeed. In relation to the
maternal decision of seeking healthcare, mothers
with traditional birth attendant (57.7%) show more
percentage than the ones who choose skilled birth
attendant. Mothers who choose a place of delive-
ry other than a health facility (70.2%) have more
percentage than those who choose health facility.

The bivariate analysis is conducted to ack-
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Table 1. Univariate analysis result.

Variable n %
Mother’s status

Deceased 395 6.7

Alive 5496 93.3
Type of residence

Rural area 2334 37.9

Urban area 3657 62.1
Marriage status

Unmarried or divorced 447 7.6

Married and live with a spouse 5444 92.4
Mother’s age at first marriage

At risk age (<20 dan >35) 3735 72

At safe age (21-35) 1456 28
Mother’s age at first time sexual intercourse

At risk age (<20 dan >35) 3220 54.7

At safe age (21-35) 2664 45.3
Fertility preference

Still expecting pregnancy 2046 37.6

Infertile 3398 62.4
Preceding birth interval

Risky birth spacing (<36 and >59 months) 2046 37.6

Safe birth spacing (36-59 months) 3398 62.4
Succeeding birth interval

Risky birth spacing (<20 months) 755 21.9

Safe birth spacing (>20 months and last born) 2699 78.1
Parity

High parity (>5) 1672 28.5

Good parity (1-4) 4212 71.5
Parity in the last 5 years

High parity (>2) 721 12.2

Good parity (1-2) 5170 87.8
Giving birth to twins

Yes 51 1.47

No 3412 98.53
Birth attendants

Traditional birth attendant 1838 57.7

Skilled birth attendant 1346 42.3
Place of giving birth

Not in health facilities 2238 70.2

In health facility 950 29.8
Duration of breastfeeding

Never 692 22.9

Regularly 2336 77.1
Contraception usage

No 2780 47.1

Yes 3111 52.9
Spousal occupancy

No occupancy 2322 39.4

Have occupancy 3568 60.6
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nowledge the association between maternal mor-
tality and each independent variable. Based on
Table 2, there is an association between mater-
nal mortality with the type of residence. Mothers
who live in urban areas tend to have a 1.414 times
higher risk of maternal mortality than mothers
who live in rural areas (p < 0.001; PR 1.414; 95%
CI 1.337-1.763). It is in accordance with the re-
sult of a previous study that shows maternal mor-
tality in urban areas can occur because of urbani-
zation (Chen et al., 2021). Additionally, it could
happen because the Three Delays Model includes
delay in the decision to seek care, delay in reach-
ing care, and delay in receiving adequate health
care. Delays in the decision to seek care could oc-
cur because of economic status, education level,
and mother empowerment. Those affect mothers’
ability to seek information about maternal health
and utilize those to access maternal healthcare
services. The majority of mothers who experi-
ence a delay in seeking care come to healthcare
centers with an unwell medical condition such as
organ dysfunction (Indarti et al., 2021).

Maternal age at first marriage is correspon-
ding with the incidence of maternal mortality.
Mothers who marry at risky age have a tendency
to bear maternal mortality 1.882 higher than mot-
hers who marry at the suggested age (p < 0.001;
95% CI 1.417-2.449). Furthermore, there is an
association between maternal age at first-time se-
xual intercourse and maternal mortality. Mothers
who had sexual intercourse for the first time at
risky age tend to be 1.727 times higher than mot-
hers who had it at safe age (p < 0.001; 95% CI
1.391-2.143). Underage marriage and underage
sex lead to obstetric and gynecological problems,
sexually transmitted diseases, and mental health
disorders because they are too young to under-
stand the concept of safe sex (Salam & Aktar,
2020; Wibowo et al., 2021). Women who marry
early are inclined to have risky pregnancies and
deliveries. They do not complete antenatal care
(Cameron et al., 2022).

The preceding birth interval (PBI) is the
difference between the birth date of a child and
the birth date of a previous child in months. The
risky PBI is less than 36 months and more than 59
months, while the safe PBI is between 36 months
and 59 months. Mothers who have risky PBI have
a tendency to bear maternal mortality 1.734 ti-
mes higher than those who have safe PBI ( p <
0.001; 95% CI 1.335-2.252). The succeeding birth
interval is the difference between the birth date of
a child and the birth date of the following child
in months. The risky SBI is less than 20 months,
while the safe SBI is more than 20 months and last

born. Mothers who have risky SBI are inclined
to bear maternal mortality by 4.306 times higher
than those who have safe SBI (p < 0.001; 95% CI
3.423-4.418). The previous studies disclose that
perilous birth intervals can lead to complications
such as premature membrane rupture, abrupti-
on of the placentas, and placenta previa. More
studies have resulted that risky birth spacing can
cause obstetric and gynecological problems such
as pre-eclampsia, eclampsia, hemorrhage, and
fatal malposition (Bauserman, Nowak, et al.,
2020; Pimentel et al., 2020). A safe SBI can pre-
pare mothers to be more prepared because they
already have recovered from the previous delivery
(Pimentel et al., 2020).

Parity is the amount of times a woman
has given birth to a live birth in any gestation,
regardless of the viability of the child. It has an
association with maternal mortality. Mothers
with high parity tend to bear maternal mortality
1.845 times higher than those with good parity
(p < 0.001; 95% CI 1.497-2.273). Good parity is
2-3 children (Komariah & Nugroho, 2020). Furt-
hermore, mothers with high parity in the last five
years have a higher risk to bear maternal mortali-
ty 1.542 times higher than those with good parity
in the last five years (p < 0.005; 95% CI 1.173-
2.028). Mothers with high parity have a higher
risk to suffer from perilous pregnancies and ris-
ky deliveries due to cervical cancer and preterm
birth (Koullali et al., 2020; Tekalegn et al., 2022).
High parity could have resulted in cervical dama-
ge. The cervix is an important organ in maintai-
ning pregnancy so its damage can lead to preterm
birth (Koullali et al., 2020).

Moreover, mothers who choose traditional
birth attendant (TBA) have a tendency to bear
maternal mortality 2.274 times higher than mot-
hers who choose skilled birth attendant (SBA) (p
< 0.001; 95% CI 1.610-3.211). Mothers’ decisi-
on in choosing TBA can be affected by various
factors including socio-economy factors and geo-
graphical areas where they live (Nasution et al.,
2020). Furthermore, culture and tradition can in-
fluence mothers in choosing birth attendant. Pre-
vious studies have disclosed that birth attendants
trusted by a family based on ancestral beliefs use
traditional tools such as bamboo fiber to cut the
umbilical cord and guava leaves to clean the baby.
The behavior of people who avoid modern health
services arises because of the belief that it is pro-
hibited by their ancestors (Takaeb, 2020).

Additionally, the place of delivery is asso-
ciated with maternal mortality. Mothers who give
birth not in a health facility are inclined to bear
maternal mortality 2.187 times higher than those
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Table 2. Bivariate analysis result.

Maternal status

Variable Deceased Alive PR (CI 95%) p-value
n % n %
Type of residence
Rural area 274 69.4 3383 61.6
1.414 (1.337-1.763) 0.002
Urban area 121 30.6 2113 38.4
Marital status
Not married 52 13.2 395 7.2
) ) ) 1.958 (1.437-2.667) <0.001
Married and live with a spouse 343 86.8 5101 92.8
Maternal age at first marriage
At risky age (<20 and >35) 284 82.3 3451 71.2
1.882 (1.417-2.499) <0.001
At safe age (21-35) 61 17.7 1395 28.8
Maternal age at first-time sexual intercourse
At risky age (<20 and >35) 264 66.8 2956 53.9
1.727 (1.391-2.143) <0.001
At safe age (21-35) 131 332 2533 46.1
Fertility preference
Still expecting pregnanc 124 36.2 1922 37.7
-p spree Y 0.937 (0.746-1.176) 0.572
Infertil 219 63.8 3179 62.3
Preceding birth interval
Risky birth spacing (<36 and >59 months) 92 31.5 663 21
1.734 (1.335-2.252) <0.001
Safe birth spacing (36-59 months) 200 68.5 2499 79
Succeeding birth interval
Risky birth spacing (<20 months) 136 35.5 485 11.3
i i 4.306 (3.423-4.418 <0.001
Safe birth spacing (>20 months and last 247 645 3793 38.7 ( )
born)
Giving birth to twins
Giving birth to twins 9 3.1 42 1.3 0.18
o ) ) 2.360 (1.137-4.898) ’
Giving birth to single 284 96.9 3128 98.7
Parity
High parity (>5 163 41.3 1516 27.6
gh parity (>5) 1.845 (1.497-2.273) <0.001
Good parity (1-4) 232 58.7 3980 72.4
Parity in the last 5 years
High parity (>2) 68 17.2 653 119
1.542 (1.173-2.028) 0.002
Goog parity (1-2) 327 82.8 4843 99.1
Birth attendant
Traditional birth attendant 134 74.9 1704 56.7
2.274 (1.610-3.211) <0.001
Skilled birth attendant 45 25.1 1301 43.3
Place of delivery
Not in a health facility 149 83.2 2089 69.4
2.187 (1.466-3.262) <0.001
In a health facility 30 16.8 920 50.6
Duration of breastfeeding
Never 38 229 654 22.9
1.002 (0.691-1.445) 0.990
Regularly 128 77.1 2208 77.1
Contraception usage
No 233 59 2547 46.3
1.665 (1.353-2.049) <0.001
Yes 162 41 2949 53.7
Spousal occupancy status
Have no job 185 46.8 2137 389
. 1.384 (1.128-1.699) 0.002
Have job 210 53.2 3358 61.1
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Table 3. Multivariate analysis table

Variables B Wald  p-value aOR (CI 95%)
Preceding birth interval (<36 and >59 months) 0.636 7.749  0.005  1.888(1.209-2.950)
Succeeding birth interval (<20 months) 1.900 65.491 <0.001 6.684 (4.219-10.589)
Giving birth to twins 1.894 9.734 0.002 6.646(2.203-21.832)

who give birth in a health facility (p < 0.001; 95%
CI 1.466-3.262). Limitations in accessing health
facilities lead to delays and neglect in seeking care
in the early stage of pregnancy. It can cause ig-
norance among the mothers towards their own
health condition and risen the risk of comorbi-
dities during the perinatal period (Crear-Perry et
al., 2021). The reasons the mothers choose their
own home as a place of delivery is that they still
can do house chores (Takaeb, 2020).

Contraception usage is associated with
the incidence of maternal mortality. Mothers
who do not use contraception have a high risk
to bear maternal mortality 1.665 more than mot-
hers who use contraception (p < 0.001; 95% CI
1.353-2.049). Contraception usage influences
mothers’ parity. Mothers who do not use contra-
ception will most likely have high parity. It can
lead to perilous pregnancies and risky deliveries
(Aryanty et al., 2021; Koullali et al., 2020). The
application of contraception usage in a region is
proven to reduce maternal mortality rate (Utomo
et al., 2021). Additionally, spousal occupancy is
associated with maternal mortality. Mothers with
unemployed husbands are inclined to bear mater-
nal 1.384 times higher than mothers with emplo-
yed husbands (p < 0.005; 95% CI 1.128-1.699).
Previous study have discovered that employed
husbands have more knowledge and experience
in making the decision (Saputri et al., 2020).

Some variables that do not show a signi-
ficant association with maternal mortality are
fertility preference, twins’ birth, and duration of
breastfeeding. Educated mothers understand how
fertility preference and reproductive health affect
pregnancies and deliveries. Nevertheless, fertili-
ty preference requires agreement between both
parties so that mothers’ fertility preference alone
does not lead to maternal mortality (Ashraf et al.,
2021). Additionally, giving birth to twins does not
associate with maternal mortality because there
are other risk factors that have more influence
such as maternal age, stress, and socio-economy
status (Bucher-koenen et al., 2020). Breastfeeding
can decrease the risk of maternal mortality, but
there are other risk factors that give bigger im-
pacts (North et al., 2022).

Furthermore, multivariate analysis has re-
sulted that the variables that associate maternal

mortality after being influenced by other variab-
les are PBI, SBI, and giving birth to twins. Pre-
vious studies have resulted in that mothers with
too short or too long birth intervals have a higher
risk to bear maternal mortality than mothers with
good birth intervals (between 20 and 36 months)
(Bauserman, Nowak, et al., 2020). Mothers with
risky PBI are inclined to bear maternal morta-
lity 1.888 times higher than mothers with good
birth intervals (aOR 1.888; 95% CI 1.209-2.950).
Specifically, mothers with risky SBI (less than 20
months) have a 6.646 higher risk than mothers
with safe PBI (aOR 6.646; 95% CI 4.219-10.589).
Too short a birth interval lead to anemia, post-
partum hemorrhage, gestational diabetes, pre-ec-
lampsia, and eclampsia (Garg et al., 2021; Liu et
al., 2021). Moreover, mothers with too long birth
intervals may experience premature membrane
rupture, sepsis, and medical conditions requiring
mechanical ventilation (Lin et al., 2020; Liu et
al., 2021). In Indonesia, the percentage of perilo-
us birth spacing affects the percentage of mater-
nal and neonatal health (Ningrum et al., 2022).

Mothers who give birth to twins tend to
bear maternal mortality 6.684 times higher than
those who give birth to a single child (aOR 6.646;
95% CI 4,2019-10,589). The previous studies
disclose that neglected and mistreated mothers
who give birth to twin children have a higher
risk to bear maternal mortality two to four times
higher (Anwar et al., 2023). They are more vulne-
rable to maternal mortality due to heart or lung
disease. Additionally, stress risen the risk of ma-
ternal mortality in mothers who give birth to twin
children (Bucher-koenen et al., 2020). In Indone-
sia, risky twin pregnancies may be influenced by
socio-economy status. Apart from the risk of ma-
ternal mortality, neglected and mistreated twin
pregnancies may affect the health of the children
(Wulandari et al., 2022).

CONCLUSION

Based on the result of the research, variab-
les that are significantly associated with mater-
nal mortality are preceeding birth interval, suc-
ceeding birth interval, and twin children birth.
PBI and SBI are modifiable and preventable risk
factors. Thus needs to be apprehension for both
government and the community to be more con-
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cerned about controlling birth intervals. On the
other hand, twin children’s birth is an unmodi-
fiable factor risk. The risk of bearing maternal
mortality because of giving birth to twins can
be reduced by raising awareness and knowledge
among mothers and families about the sign and
symptoms of risky twin pregnancies and delive-
ries.

The author suggests that the intervention
that should be carried out is to increase public
awareness of the importance of safe birth inter-
vals. It can be done by joining a family planning
program. This intervention involves the mother
as the primary target, the spouse and family as
the secondary target, and the stakeholder as the
tertiary target. The public should increase awa-
reness about the signs and symptoms of risky
pregnancies and deliveries so that there is no de-
lay in seeking help and care. The efforts that can
be done to increase awareness are through edu-
cation by utilizing recognizable media in public
and educator or health cadre at the neighborhood
level. Furthermore, besides raising maternal kno-
wledge about risky signs and symptoms, the in-
tervention that can be done regarding the twin
birth risk factor is to strengthen health facilities in
every regency to ensure the adequation of health
facilities and healthcare providers.

ACKNOWLEDGEMENT
The author would like to thank the DHS
program for granting permission to use the data.

REFERENCES

Anwar, J., Torvaldsen, S., Morrell, S., & Taylor, R.
(2023). Maternal Mortality in a Rural District
of Pakistan and Contributing Factors. Maternal
and Child Health Journal, 0123456789. https://
doi.org/10.1007/510995-022-03570-8

Aryanty, R. 1., Romadlona, N. A., Besral, B., Pang-
gabean, E. D. P, Utomo, B., Makalew, R., &
Magnani, R. J. (2021). Contraceptive use and
maternal mortality in Indonesia: a community-
level ecological analysis. Reproductive Health,
18(1), 1-9. https://doi.org/10.1186/s12978-
020-01022-6

Ashraf, N., Field, E. M., Argys, L., Baland, J., Ben-
nett, D., Bourlés, R., Bursz-tyn, L., Doepke,
M., Fafchamps, M., Gentzkow, M., Kamenica,
E., Low, C., Lundberg, S., Rao, G., Tertilt, M.,
& Valente, C. (2021). Maternal Mortality Risk
and Spousal Differences in the Demand for
Children. National Bureau of Economic Research,
10, 1-45.  https://www.nber.org/papers/
w28220

Bauserman, M., Nowak, K., Nolen, T. L., Patterson,
J., Lokangaka, A., Tshefu, A., Patel, A. B., Hib-
berd, P. L., Garces, A. L., Figueroa, L., Krebs,

N. F,, Esamai, F.,, Liechty, E. A., Carlo, W. A,
Chomba, E., Mwenechanya, M., Goudar, S.
S., Ramadurg, U., Derman, R. J,, ... Bose, C.
(2020). The relationship between birth intervals
and adverse maternal and neonatal outcomes
in six low and lower-middle income countries.
Reproductive Health, 17(Suppl 2), 1-10. https://
doi.org/10.1186/512978-020-01008-4

Bauserman, M., Thorsten, V. R., Nolen, T. L., Patter-
son, J., Lokangaka, A., Tshefu, A., Patel, A.
B., Hibberd, P. L., Garces, A. L., Figueroa, L.,
Krebs, N. F., Esamai, F., Nyongesa, P., Liechty,
E. A., Carlo, W. A., Chomba, E., Goudar, S. S.,
Kavi, A., Derman, R. J, ... Jessani, S. (2020).
Maternal mortality in six low and lower- mid-
dle income countries from 2010 to 2018 : risk
factors and trends. Reproductive Health, 17(Suppl
3), 1-10. https://doi.org/10.1186/s12978-020-
00990-z

Bucher-koenen, T., Farbmacher, H., & Guber, R.
(2020). Double Trouble : The Burden of Child-
rearing and Working on Maternal Mortality.
Demography, 57(2), 559-576. https://doi.org/
https://doi.org/10.1007/s13524-020-00868-6

Cameron, L., Contreras Suarez, D., & Wieczkiewicz,
S. (2022). Child marriage: using the Indonesian
family life survey to examine the lives of wom-
en and men who married at an early age. In Re-
view of Economics of the Household. Springer US.
https://doi.org/10.1007/s11150-022-09616-8

Chen, L., Feng, P., Shaver, L., & Wang, Z. (2021).
Maternal mortality ratio in China from 1990
to 2019: trends, causes and correlations.
BMC Public Health, 21(1), 4-11. https://doi.
org/10.1186/s12889-021-11557-3

Chinn, J. J., Eisenberg, E., Dickerson, S. A., King, R.
B., Chakhtoura, N., Lim,I. A. L., Grantz, K. L.,
Lamar, C., & Bianchi, D. W. (2020). Maternal
mortality in the United States : research gaps ,
opportunities , and priorities. American Journal
of Obstetrics and Gynecology, 223(4), 486-492.e6.
https://doi.org/10.1016/j.ajog.2020.07.021

Crear-Perry, J., Correa-De-Araujo, R., Lewis Johnson,
T., Mclemore, M. R., Neilson, E., & Wallace,
M. (2021). Social and Structural Determinants
of Health Inequities in Maternal Health. Jour-
nal of Women’s Health, 30(2), 230-235. https://
doi.org/10.1089/jwh.2020.8882

Diana, S., Wahyuni, C. U., & Prasetyo, B. (2020).
Maternal complications and risk factors for
mortality. Journal of Public Health Research,
9(1842), 195-198. https://doi.org/10.4081/
jphr.2020.1842

Garg, B., Darney, B., Pilliod, R. A., & Caughey, A.
B. (2021). Long and short interpregnancy inter-
vals increase severe maternal morbidity. Ameri-
can Journal of Obstetrics and Gynecology, 225(3),
331.e1-331.e8. https://doi.org/10.1016/j.
ajog.2021.05.013

Hamal, M., Hamal, M., Hamal, M., Dieleman, M.,
Dieleman, M., De Brouwere, V., & De Cock
Buning, T. (2020). Social determinants of ma-

194



Putri Royan Diva et al. / Unnes Journal of Public Health 14 (2) (2025)

ternal health: A scoping review of factors influ-
encing maternal mortality and maternal health
service use in India. Public Health Reviews, 41(1),
1-24.  https://doi.org/10.1186/s40985-020-
00125-6

Hoyert, D. L. (2021). Maternal mortality rates in the
United States, 2020. National Center Health
Statistics, 3, 1. https://stacks.cdc.gov/view/
cdc/103855

Indarti, J., Solihin, A., Suastika, A. V, Wardhani, D.
P., Ramadhani, M. T., Afdi, Q. F., Syafitri,
S. M., Ikhsan, M., & Alda, K. (2021). Three-
Delay Model on Maternal Mortality Cases in
Tertiary Referral Hospital in Indonesia Tiga
Model Keterlambatan pada Kasus Kematian
Ibu di Rumah Sakit Tersier di Indonesia. EJour-
nal Kedokteran Indonesia, 9(2). https://doi.org/
https://doi.org/10.23886/¢jki.9.60.99

Komariah, S., & Nugroho, H. (2020). Hubungan Pen-
getahuan, Usia Dan Paritas Dengan Kejadian
Komplikasi Kehamilan Pada Ibu Hamil Tri-
mester Iii Di Rumah Sakit ITbu Dan Anak Aisy-
iyah Samarinda. KESMAS UWIGAMA: Jurnal
Kesehatan Masyarakat, 5(2), 83-93. https://doi.
org/10.24903/kujkm.v5i2.835

Koullali, B., Zijl, M. D. Van, Kazemier, B. M., Oudjjk,
M. A., Mol, B. W. J., Pajkrt, E., & Ravelli, A.
C. J. (2020). The association between parity
and spontaneous preterm birth : a population
based study. BMC Pregnancy and Childbirth,
20(233), 1-8. hittps://doi.org/https://doi.
org/10.1186/512884-020-02940-w (2020)

Lin, J, Liu, H., Wu, D. D,, Hu, H. T., Wang, H. H,,
Zhou, C. L., Liu, X. M., Chen, X. J., Sheng, J.
Z., & Huang, H. F. (2020). Long interpregnan-
cy interval and adverse perinatal outcomes: A
retrospective cohort study. Science China Life Sci-
ences, 63(6), 898-904. https://doi.org/10.1007/
s11427-018-9593-8

Liu, C., Snowden, J. M., Lyell, D. J., Wall-Wieler, E.,
Abrams, B., Kan, P, Stephansson, O., Lyndon,
A., & Carmichael, S. L. (2021). Interpregnancy
Interval and Subsequent Severe Maternal Mor-
bidity: A 16-Year Population-Based Study from
California. American Journal of Epidemiology,
190(6), 1034-1046. https://doi.org/10.1093/
aje/kwab020

Nasution, S. K., Mahendradhata, Y., & Trisnantoro, L.
(2020). Can a National Health Insurance Poli-
cy Increase Equity in the Utilization of Skilled
Birth Attendants in Indonesia? A Secondary
Analysis of the 2012 to 2016 National Socio-
Economic Survey of Indonesia. Asia-Pacific
Journal of Public Health, 32(1), 19-26. https://
doi.org/10.1177/1010539519892394

Ningrum, R. A., Fahmiyah, 1., Levi, A., & Syahputra,
M. A. (2022). Short birth intervals classification
for Indonesia ’ s women. Bulletin of Electrical
Engineering and Informatics, 11(3), 1535-1542.
https://doi.org/10.11591/eei.v11i3.3432

North, K., Gao, M., Allen, G., & Lee, A. C. (2022).
Breastfeeding in a Global Context: Epidemi-

ology, Impact, and Future Directions. Clini-
cal Therapeutics, 44(2), 228-244. https://doi.
org/10.1016/j.clinthera.2021.11.017

Okonofua, F., & Balogun, J. A. (2021). Contemporary
Obstetrics and Gynecology for Developing Coun-
tries (V. N. Okonofua, Friday; Balogun A.,
Joseph; Odunsi, Kunle; Chilaka (ed.)). Spring-
er Link. https://link.springer.com/chap-
ter/10.1007/978-3-030-75385-6_3

Pimentel, J., Ansari, U., Omer, K., Gidado, Y., Baba,
M. C., Andersson, N., & Cockcroft, A. (2020).
Factors associated with short birth interval
in low- and middle-income countries : a sys-
tematic review. BMC Pregnancy and Childbirth,
20(156), 1-17. https://doi.org/https://doi.
org/10.1186/512884-020-2852-z

Salam, S., & Aktar, B. (2020). Child Marriage in Rural
Bangladesh and Its Consequences on Repro-
ductive and Maternal Health: An Empirical
Study. European Journal of Medical and Health Sci-
ences, 2(4), 74-85. https://doi.org/10.34104/
€jmhs.020.074085

Saputri, N., Suwarsa, O., & Susiarno, H. (2020). Ju-
rnal Aisyah : Jurnal Ilmu Kesehatan Analysis
of Causes of Maternal Mortality in Sukabumi
West Java. Jurnal Ilmu Kesehatan, 5(1), 1-8.
https://doi.org/https://doi.org/10.30604/
jika.v5i1.209

Takaeb, A. E. L. (2020). Exploration of Socio-Cul-
tural Determinants of Maternal Mortality in
Indonesia. Proceedings of the 5th International
Conference on Tourism, Economics, Account-
ing, Management and Social Science (TEAMS
2020), 158(Teams), 482—-487. https://doi.
org/10.2991/aebmr.k.201212.067

Tekalegn, Y., Sahiledengle, B., Woldeyohannes, D., At-
law, D., Degno, S., Desta, F., Bekele, K., Aseffa,
T., Gezahegn, H., & Kene, C. (2022). High par-
ity is associated with increased risk of cervical
cancer : Systematic review and meta-analysis of
case — control studies. Women’s Health, 18, 1-11.
https://doi.org/10.1177/17455065221075904

Tikkanen, R. (2020). Maternal Mortality and Ma-
ternity Care in the United States Compared
to 10 Other Developed Countries. The Com-
monwealth, November, 1-17. https://doi.
org/10.26099/411v-9255

Utomo, B., Sucahya, P. K., Romadlona, N. A., Rob-
ertson, A. S., Aryanty, R. 1., & Magnani, R.
J. (2021). The impact of family planning on
maternal mortality in Indonesia: what future
contribution can be expected? Population Health
Metrics, 19(1), 1-13. https://doi.org/10.1186/
$12963-020-00245-w

Wibowo, H. R., Ratnaningsih, M., Goodwin, N. J.,
Ulum, D. F., & Minnick, E. (2021). One house-
hold, two worlds: Differences of perception
towards child marriage among adolescent chil-
dren and adults in Indonesia. The Lancet Region-
al Health - Western Pacific, 8, 100103. https://
doi.org/10.1016/j.lanwpc.2021.100103

Wulandari, F., Mahmudiono, T., Rifqi, M. A,

195



Putri Royan Diva et al. / Unnes Journal of Public Health 14 (2) (2025)

Helmyati, S., Dewi, M., & Yuniar, C. T. (2022).
Maternal Characteristics and Socio-Economic
Factors as Determinants of Low Birth Weight
in Indonesia: Analysis of 2017 Indonesian

196

Demographic and Health Survey (IDHS). In-
ternational Journal of Environmental Research and
Public Health, 19(21). https://doi.org/10.3390/
ijerph192113892



