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Abstract
Background. Every life aspect and group of the community

have changed during the COVID-19 pandemic, including the
group of pregnant, childbirth, and postpartum woman. COVID-19
Pandemic occurred in 2020-2021. Maternal mortality in East Java
Province was the highest in Indonesia during the pandemic.

Objective. This study analyzed the effect of spatial determi-
nants that consist of antenatal, childbirth, and post-partum care on

maternal mortality in East Java Province during the Pandemic.
Methods. This study used a crossectional method with the unit

of analysis in this study was all pregnant, childbirth and postpar-
tum women in 38 districts of East Java Province from 2020 until
2021. Data were analyzed with spatial regression by using
Geographically Weighted Regression Software.

Results. Maternal mortality in East Java had a spreading pat-
tern and negative value of the diff criterion, so we concluded that
there was a spatial influence. The variables of antenatal care,
accessibility of healthcare service, third postpartum visit, and com-
plication service had significant effects on maternal mortality in all
regions (P<0,05). There were four groups of districts that showed
a similarity of significant factors. This result showed that each
region’s diversity of the accessibility of health services affects
maternal mortality during the COVID-19 era. Antenatal services,
access to health facilities and complication services affected mater-
nal mortality in regions with high maternal mortality rate.

Conclusion. Every region has its spatial determinants of
maternal mortality. The top government should give authority to
local government to have programs to reduce maternal mortality
according to the condition in their region.

Introduction
Even though medical science and equipment have grown mod-

ern, the maternal mortality rate (MMR) in the world is still high
and it’s always a particular concern of health problems.1 The MMR
in Indonesia was 305 per 100,000 live births in 2015. Maternal
mortality in East Java Province in 2018 was the second highest in
Indonesia after West Java (91,84 per 100,000 births), the highest
cause of death being hypertension in pregnancy (31,15%). During
the pandemic, this number continued to increase to 234,7 per
100.000 births. Therefore, it is challenging to meet the target of
reducing maternal mortality in East Java Province.

The increased risk of infection must be prevented during the
COVID-19 pandemic. Postpartum mothers have an increased risk
of postpartum infection with poorly maintained perineal wounds,
where the entry of microorganisms that cause infection and necro-
sis tissue around the injured perineum is the most fertile medium
for the growth of microorganisms. Corbett et al. (2020) found that
83.1% of women experienced worry about their health since the
COVID-19 pandemic, while pregnant women experienced an
increase in worry of more than 50.7%.2 Other studies said they
worried about their health and the fetus they were carrying all the
time during pregnancy could cause postpartum depression.3 In
general, the physiological and mechanical changes in pregnancy
increase the susceptibility to infection, especially when the car-
diorespiratory system is infected, and promote the rapid progres-
sion to respiratory failure in pregnant women. The existence of
these psychological changes can affect pregnant women during
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treatment up to the postpartum period.4 The COVID-19 pandemic
had a massive impact on the health status of the community, espe-
cially the mother and child groups. Policies for handling COVID-
19, such as large-scale social restrictions, the adaptation of new
habits to the lockdown decision, had an effect on the accessibility
to health services, especially for mothers and children. This policy
added to the incidence of maternal mortality, which is actually still
very high in 2019. In addition, every region in Indonesia has indi-
vidual policies related to the culture and community habits. East
Java Province has regions in Java Island and Madura Island that
also have diversity in culture and ethnicity. Every region also has
its own regulation to prevent COVID-19 transmission. Therefore,
researchers wanted to analyze the effect of spatial determinants on
maternal mortality during the COVID-19 pandemic in East Java
Province.

Materials and Methods
This research used a crossectional method that measured

dependent and independent variables in the same time. The Health
Research Ethics Commission of Sekolah Tinggi Ilmu Kesehatan
Majapahit Mojokerto gave ethical approval for this research (No.
0016/KEPK-SM/2021). The data used in this study was secondary
data on the profile of the East Java Provincial Health Office for
2020-2021. There were 38 districts in East Java Province. The
independent variable was the Antenatal Care (ANC) Programme
(which consists of first and last ANC, vitamin A, Tetanus Toxoid
immunization, and Ferum coverage), childbirth program (that con-
sists of health worker assistant, health facilities accessibility), and
postpartum program (that consists of third postpartum visit and

complication service coverage). The dependent variable was
MMR. The first step in this research started by testing the distribu-
tion of the data. If the MMR did not follow the normal distribution,
then bootstrapping could be done and continued with other regres-
sion analyses that met certain distribution requirements, such as
linear regression if the data was not normally distributed, was not
multicollinear, met the assumption of linearity, and met the
assumption of homoscedasticity.5 If the data was normally dis-
tributed, then proceed with spatial regression analysis by using
GWR 4.0, so that the most significant parameters were obtained
and the fittest model was found to the data.5

Results
Normality test results for spatial determinants for maternal

mortality by using Kolmogorov Smirnov Test showed that MMR,
and all of the independent variables had a normal distribution. The
collinierity test using Varian Inflation Factor (VIF) showed that all
variables had VIF under 10, so we could conclude that all spatial
determinants of maternal mortality did not have multi-collinieri-
ties. So, all determinant variables met the requirements for spatial
regression. During the COVID-19 pandemic, the number of deaths
in East Java province reached 585 deaths with the highest number
occurring in Pasuruan City while the lowest incidence occurred in
Madiun City. From Figure 1, we know that there were 24 districts
that had very low MMR (40,14-102,13 per 100.000 live birth), and
only one district that had very high MMR (226,10-288,09 per
100.000 live birth). Almost regions in East Java Province have low
MMR. The geographical variability test of local coefficients in
Table 1 describes that every variable had spatial variation because
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Table 2. The results of the analysis on the spatial determinants of maternal mortality in East Java province during the COVID-19 pandemic.

No.                                   Variable                                          Estimate                          SE                                Z                                 P

1                                                   First ANC                                                          -0.066                                     0.024                                    -2.640                                    0.004
2                                                   Last ANC                                                           -0.031                                     0.013                                    -2.300                                    0.011
3                                     Health worker assistent                                              0.021                                     0.028                                    0.750                                     0.773
4                           Accessibility of healthcare facilities                                  -0.015                                     0.008                                    -1.960                                    0.025
5                                       Third postpartum visit                                               0.069                                     0.029                                    2.400                                     0.008
6                                            Vit A accesibility                                                    -0.014                                     0.008                                    -1.930                                    0.027
7                                            TT immunization                                                    0.001                                     0.008                                    0.060                                     0.524
8                                                         Fe                                                                  0.003                                     0.007                                    0.500                                     0.692
9                                       Complication services                                               0.007                                     0.003                                    2.360                                     0.009
ANC, antenatal care; TT, tetanus toxoid.

Table 1. Descriptive test result for spatial determinants of maternal mortality.

No.                      Variable                                           Max                                Min                                SD                      DIFF of criterion

1                                   First ANC                                                      105.90                                        86.60                                         4.05                                          -0.03
2                                   Last ANC                                                        99.30                                         78.50                                         5.06                                          -0.03
3                      Health worker asisstant                                         105.20                                        84.50                                         4.38                                          -0.29
4           Accessibility of healthcare facilities                              105.10                                        59.60                                         7.35                                          -0.03
5                       Third postpartum visit                                           105.70                                        83.00                                         4.71                                           0.29
6                             Vit A accesibility                                                104.10                                        55.90                                         9.33                                          -0.05
7                            TT immunization                                                471.40                                        11.50                                       75.86                                          0.01
8                                          Fe                                                              99.30                                         40.20                                       10.08                                         -0.01
9                       Complication services                                           135.10                                        74.20                                       15.89                                          0.08
10                         Maternal mortality                                                                                                                                                                                                    -0.14
ANC, antenatal care; TT, tetanus toxoid.
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there was a negative value in the diff of criterion, and we could call
them spatial determinants.

Table 2 shows that antenatal care, healthcare dan Vitamin A
accessibility could reduce maternal mortality, but complication
services could increase it. Accessibility and availability of family
planning services, reproductive health, and prenatal services were
decreasing in low and middle-income countries during the
COVID-19 pandemic.6,7 Government rules in the pandemic era
make many protocols to visit health care services, especially for
pregnant and postpartum women, children, elderly and many high-
risk communities. Besides that, to prevent the infection of COVID-
19, mothers and their families chose not to come to healthcare
facilities during the pandemic.

From Figure 1, it can be concluded that during the pandemic,
MMR in East Java Province was divided into four regions. All the
regions with high MMR showed that first and last antenatal care
coverage, accessibility of health service, and complication service
affected the increase in MMR. But the lower regions showed that
first and last antenatal care coverage and complication service
affected maternal mortality.

Discussion
Every region had different spatial determinants. There were

four groups of districts that showed a similarity of significant fac-
tors. Variables of the first and last ANC had a significant effect on
maternal mortality in every region of East Java Province during the
COVID-19 pandemic. First and last, ANC visit is the most influen-
tial factor in maternal mortality. Most regions in East Java experi-
ence that the problem of accessibility of health services and com-
plications services is a factor causing maternal death in addition to
the first and last ANC visits. 

Accessibility to health care services was one of the factors that
could increase maternal mortality.8–10 The location of the service
that was difficult to reach by the mothers, the type and quality of
services available and the accessibility of information could cause
the reduced visit of pregnant women to health services. Access to
healthcare facilities can be seen from several factors, such as the
location where mothers can obtain contraceptive services, antena-
tal check-ups, primary health services or referral health services
available in the community. ANC is a health service by profession-
al health personnel (obstetrics and gynecology specialists, general
practitioners, midwives and nurses) such as measuring weight and
blood pressure, checking uterine fundus height, immunization of
tetanus toxoid (TT) and giving iron tablets to pregnant women dur-
ing pregnancy.11,12 The gestation period is in accordance with the
existing ANC guidelines with an emphasis on promotive and pre-
ventive activities.13 The results of ANC can be seen from the cov-
erage of the first and last ANC services.14 In the early pandemic
era, many health facilities closed and limited their service because
of the limitation of personal protective equipment.15 In addition,
the death of health workers, including doctors, nurses and mid-
wives has increased the number of closed healthcare facilities.
Difficult access increased the number of maternal death.

The low coverage of the last visit of ANC showed that there
were still many pregnant women who did not continue until the 4th
visit in the 3rd-trimester pregnancy, so they didn’t get monitoring
by health workers. This condition could increase the possibility of
maternal mortality. ANC indicators consist of four types, including
first and last-semester antenatal visits, coverage of TT immuniza-
tion, and coverage of giving Fe tablets. One of the minimum stan-
dards of ANC is the provision of TT immunization. The purpose of
giving TT immunization is to provide passive protection to preg-

nant women against tetanus, this vaccination also helps avoid
tetanus for several weeks in their newborn babies.16 Research by
Oyerinde, Bauserman et al. showed that lack of ANC visits has a
risk of maternal mortality 1.8 times; mothers with antenatal quan-
tity are slightly more susceptible to death by 5,444 times.17
Meanwhile, Yego et al., for mothers without ANC visits, have a 4.1
times risk of maternal mortality.16 Research by Kumar and
Agrawal (2016) in their research found that delays in handling staff
were the cause of maternal mortality by 56.25 %.18

Antenatal services are carried out so that more intensive super-
vision can be carried out, treatment so that risk can be controlled,
and referrals for adequate action can be made.19,20 Services that are
carried out routinely are also an effort to carry out early detection
of risky pregnancies so that appropriate actions can be immediate-
ly taken to overcome and plan and improve these pregnancies.
Antenatal completeness consists of the number of antenatal visits
and the quality of ANC. ANC has a good influence on fetal growth
or duration of pregnancy, both with diagnosis and with regular
treatment of pregnancy complications.21 The first time a pregnant
woman performs ANC is a very important time, because various
risk factors can be identified as early as possible and can be imme-
diately reduced or eliminated. The technical policy of ANC in
every pregnancy can develop into problems or complications at
any time. That’s why pregnant women need monitoring during
their pregnancy.
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Figure 1. Maternal mortality in East Java province during
COVID-19 pandemic.

Figure 2. Factors that affected maternal mortality in East Java
province during COVID-19 pandemic.
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The overall management of pregnant women includes the fol-
lowing components: striving for a healthy pregnancy, conducting
early management and referral if necessary, preparing for a clean
and safe delivery, anticipatory planning and early preparation for
referral in case of complications. The quality of ANC is closely
related to the implementation of midwifery service standards, in
which service standards are useful and the application of norms
and levels of performance is needed to achieve the desired
results.22 The application of service standards will, at the same
time, protect the community because the assessment of the process
and the results of the assessment can be carried out on a clear basis.
Preeclampsia and eclampsia are complications of ongoing preg-
nancy.23–25 Therefore, ANC aims to prevent the development of
preeclampsia or at least be able to detect it early so that it can
reduce the incidence of pain. In the early stages of preeclampsia,
there are no symptoms that can be felt by the patient herself, so an
early diagnosis can only be made with ANC. If the expectant moth-
er makes weekly visits to the prenatal clinic during the last 4-6
weeks of her pregnancy, there is an opportunity to do a proteinuria
test, measure blood pressure and check for signs of edema.

After knowing the early diagnosis, it is necessary to treat it
immediately to prevent entry into eclampsia. In addition to the fac-
tors that have been recognized, whether or not the condition is bad
is also determined by whether or not ANC is good. Out of the 70%
of primigavidarum patients who suffer from preeclampsia, 90% of
them do not carry out ANC. ANC is a way to monitor and support
the health of normal pregnant women and detect complications.26
ANC services are important to ensure that the natural process of
pregnancy runs normally and remains so. Pregnancy can develop
into problems or complications at any time. It is now generally
accepted that every pregnancy carries risks for the mother.
Antenatal visits should be done at least 4 times during pregnancy,
once in the first trimester, once in the second trimester and twice
in the third trimester.

The postpartum period is a period of 6-8 weeks after delivery
when the reproductive organs are recovering to return to normal.27
However, in general, the reproductive organs will return to normal
within 3 months after delivery.28 Postpartum visits at least 3 times
with time distribution (at 6 hours after delivery up to 3 days, in the
2nd week after delivery, and the 6th week after giving birth.29
Postpartum complication has a significant correlation with mater-
nal death.22 Postpartum visit will be carried out at the same time as
the neonate’s visit at the posyandu. The postpartum period is a crit-
ical stage for a mother’s physical and mental health. Mothers
undergo many physical and mental changes during pregnancy and
also experience stress during childbirth. So the mother will feel so
depressed. This case is going more dangerous for a caesarean
mother. She felt so stressed when she had to take care of her baby
lonely. Cesarean and childbirth scars have a high risk of bacterial
infection if the treatment is not appropriate.30 The doctor always
recommends that mothers visit health care facilities until 6-8
weeks after giving birth. During the puerperium, health services
received by postpartum mothers include examination of general
conditions (blood pressure, pulse, respiration and temperature),
examination of lochia, and other vaginal discharge, breast exami-
nation, and advice on exclusive breastfeeding for 6 months, admin-
istration of 200,000 IU vitamin A capsules, 2 times (2x24 hours)
and post-partum family planning services.31 Proper care of postpar-
tum mothers will reduce the risk of abnormalities or even death in
postpartum mothers. Postpartum service coverage is one of the
health indicators.32,33 The third visit of the puerperium period is
very important to evaluate the process of removing lochea and the
return of the uterus to its normal size. The increased coverage of
postpartum services shows that health workers are increasingly

proactive in providing services to postpartum women in order to
minimize the risk of abnormalities and even death in postpartum
women. In the pandemic era, a postpartum visit was doing by mes-
sage in whats app. When the mother feels uncomfortable with her
condition during postpartum, she will send a message to the health
worker and the health worker will send a message back to her
about how to overcome the condition, and then the health worker
will visit the mother. But in low economic mother, who didn’t have
communication tools, chose not to report her condition. So if the
infection gets worse, she will die. Residents who lived in the adja-
cent area have almost the same pattern in the postpartum visit. This
is because of the similarity of character and culture that affected
human behavior.

Complications that arise during childbirth and postpartum
infection are a direct cause of maternal mortality. Complications
that occur before delivery, during and after delivery are mainly
bleeding, obstructed labor or prolonged labor and infection due to
trauma during childbirth.34 Many women experience a bleeding
episode in the first trimester of pregnancy. Blood that comes out is
usually fresh (bright red) or dark (blackish brown). Antepartum
hemorrhage is an obstetric emergency that can result in the death
of both mother and fetus in a short time. Type infections that result
in maternal death are HIV, SAR, COVID-19, DHF, Hepatitis B
Malaria dan TORCH (Toxoplasma, Other infection, Rubella,
Chlamydia and Herpes). Eclampsia is also a factor that could cause
maternal mortality. Mild eclampsia can easily turn into severe with
the onset of seizures. This situation is dangerous because it can
lead to maternal death. Dystocia and uterine rupture cause bleed-
ing, which has an impact on maternal mortality.

Conclusions
From the GWR, we know that every region in East Java

Province had specific determinants on maternal mortality rate dur-
ing the pandemic, but the variables of childbirth services by health
personnel and ANC had a significant effect on maternal mortality.
We conclude that first and last ANC coverage, accessibility of
healthcare facilities during labor, third postpartum visit, and com-
plication services as spatial determinant that have effect in every
region at East Java Province Indonesia. Region with high maternal
mortality rate have ANC and complication service as spatial deter-
minant that effected the maternal mortality, but region with lowest
maternal mortality rate have ANC, postpartum visit and the access
of complication service as spatial determinat of maternal mortality
during covid 19 pandemic in East Java Province. So even we are
in pandemic era, with new protocol and new habit, the government
should have different programs for reducing maternal mortality in
every region, because every region have the different determinants
according their region’s condition.
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