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INTRODUCTION

The World Health Organization (WHO) report stated
that there were 810 maternal deaths every day in 2017
due to childbirth, most of which occurred in low- and
middle-low-income countries [1]. Maternal mortality in
Indonesia in 2017 ranks 3rd highest in Southeast Asia,
with 117 maternal deaths per 100.000 live births [1].

In 2017 the public health development index of
Banjarnegara was ranked the second lowest out of 35
regencies/cities in Central Java Province (0.4927). In
2018 the index was the lowest in Central Java Province.
The district maternal mortality rate during the
2017-2019 period was still fluctuating, in 2017 137.66
per 100,000 live birth, decreased to 58.8 per 100,000
live birth, and increased again in 2019 to 139.83 per

100,000 live birth [2].
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Abstract

Purpose: Maternal mortality in Indonesia in 2017 was 3rd highest in Southeast
Asia. The Banjarnegara District in 2018 was ranked with the third highest
maternal mortality rate in Central Java Province. In previous years, the most
common cause of maternal death in the district was bleeding, but in 2021 the
biggest cause was COVID-19. This study aims to examine cases of maternal
mortality by analyzing maternal characteristics, causes, and health service
coverage from 2019 to 2021. Methods: The design of this study is a descriptive
epidemiological study of maternal death cases in Banjarnegara in 2019-2021
using secondary data from the district health office. In-depth interviews with
health workers in the public health center and the district health office. Results:
Maternal death cases in 2019-2021 were 81 cases. COVID-19 will be the leading
cause of maternal death during the COVID-19 pandemic in 2021, accounting for
60%. Conclusion: Preeclampsia was the leading cause of maternal death before
the COVID-19 pandemic, while COVID-19 infection emerged as the primary
cause in 2021. Strategic measures are needed to increase access to
well-coordinated health services to reduce maternal deaths related to
COVID-19 and the other effects of the pandemic.
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The coverage of K4 visits ranges from 85 - 88%. K4
coverage has not yet reached the national target of 90%
and is the lowest K4 coverage in Central Java Province
[3]. The coverage of birth attendance by health workers
reaches 98% however, Banjarnegara District ranks
third in Central Java Province with the highest number
of maternal deaths [4]. Health workers' detection of the
risk of pregnant women is an average of 23%, while by
the community, it is 13% [2]. The high coverage of K1
and birth attendance by health workers quantitatively,
but the number of maternal deaths is still high, and not
all health centers in Banjarnegara district provide
optimally integrated ANC services and the low risk of
early detection of pregnant women and the postpartum
period by health workers. In addition, the percentage
of pregnant and maternity women who received
services according to standards was still below the
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target, namely 88.6% and 98.1% [5].

The COVID-19 pandemic, which began at the end of
2019 until now, has added to the challenges in reducing
maternal death. Indonesia reported its first COVID-19
infection in early 2020. Several studies reported cases
of maternal death due to COVID-19 infection [6,7].
Necessary up-to-date information on cases of maternal
death during the COVID-19 pandemic as a reference in
making a regional policy.

The assistance program for pregnant women with
the One mother one cadre approach is an initiative and
innovative program developed by one of the health
centers in the district. This concept has been quite
successful in being implemented in the district [8].

Although many countries have reported maternal
deaths during the COVID-19 pandemic, information on
maternal mortality rates in Indonesia before and
during the pandemic remains limited. This research
aims to provide up-to-date information on cases of
maternal death before and during the COVID-19
pandemic in Indonesia. Several previous studies have
only described cases of maternal death, this study will
explore the causes of maternal death before and during
the covid 19 pandemic, the location of maternal death,
and the maternal period which is vulnerable to
maternal death. This study examines cases of maternal
death by analyzing the mother's characteristics, causes,
and coverage of health services. The research results
are expected to become recommendations and
overcome the problem of maternal mortality in the
district during the COVID-19 pandemic.

METHODS

This study is a descriptive epidemiological study of
maternal death cases in Banjarnegara District before
and during the COVID-19 pandemic in 2019-2021. Of the
35 Public Health Centers, 21 Public Health Centers
reported cases of maternal death that were included in
this study. The population in this study were all
mothers who were reported to have died during
pregnancy, childbirth, and the postpartum period,
which were not due to accidents in Banjarnegara
District based on their identity cards (KTP) 81 cases of
maternal deaths occurred before and during COVID-19
pandemic.

Data collection was carried out through secondary
data from the District Health Office and Public Health
Centers that reported cases of maternal death. In
addition, data collection was carried out through
in-depth interviews with health center staff, especially
midwives and the District Health Office. Data collection
was carried out from February to December 2021. The
data taken is retrospective data from 2019 -2021. The

variables in this study were maternal characteristics,
including age, parity, education, frequency of ANC, the
medical cause of death, COVID-19 infection( based on a
positive result on an antigen or PCR test), period of
maternal death, and place of death.

Other variables, which are indirect causes such as
geographical, sociocultural, and economic factors, are
obtained from the results of interviews. Our research
has received ethical approval from the health research
ethic-committee of the Indonesian Ministry of Health
Research and Development Agency No: LB.02.01/2/
KE.281/2021.

RESULTS

Cases of maternal mortality in Banjarnegara District
are spread over several sub-district health centers.
Figure 1 shows the distribution of maternal death cases
in Banjarnegara District for 2019-2021 based on health
center catchment areas. Maternal deaths occur in the
western and southern regions of the district. Over a
period of 3 years, 21 public health centers reported
cases of maternal deaths, and three public health
centers reported cases of more than two maternal
deaths. During the COVID-19 pandemic, 16 public
health centers reported maternal death due to
COVID-19 infection. The Public health center that
reported the most cases of maternal death due to
COVID-19 was the Rakit 1 Public Health Center, with 3

cases reported.
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Figure 1. The distribution of maternal death cases in
Banjarnegara District for 2019-2021 based on the
area of the health center.

Table 1 shows maternal deaths in the last three
years were dominated by the ages of 20-34 years,
However, there were still maternal deaths at a young
age (under 20 years). Maternal education was
dominated by secondary education. Based on parity,
most maternal deaths were multiparas. Pregnant
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women with maternal mortality have a frequency of
complete ANC. During the COVID-19 pandemic, the
most common cause of maternal death was COVID-19
infection. Before the COVID-19 pandemic, preeclampsia
was the most common cause of maternal death. In the
last three years, the most maternal deaths based on the
maternal period were during the postpartum, and
during the covid 19 pandemic, the most maternal death
occurred during pregnancy. Most deaths occurred in

emerged as the leading cause of maternal mortality.
Maternal deaths caused by COVID-19 infection have
started to be reported since 2020 and peaked in July -
August 2021. Maternal death during the COVID-19
pandemic has doubled from before the COVID-19
pandemic.

Table 2. Causes of maternal death in Banjarnegara
District before and during the COVID-19 pandemic

the hospital either before or during the COVID-19 Year
pandemic. Before During
Pandemic Pandemic
. . . Causes Total
Table 1. Characteristics of mothers in maternal
death in Banjarnegara District in 2019-2021 (n=81) 2019 2020 2021
Variable %
Maternal age Igen;F)rrhagel 5 2 3 10
<20 Years 2,5 D?ge;:;’ascu a 2 3 1 6
20-34 Years 69,1 .
Hypertensmp/ 7 4 0 11
>35 Years 284 Pre Eclampsia
Maternal education Infection 1 1 0 2
Elementary School 27,2 COVID-19 2 24 26
Junior High School 38,3 Other 7 7 12 26
Senior High School and College 34,6 Total 22 19 40 81
Parity
Primipara 12,3 Table 3 shows that most maternal deaths in
Multipara 87,7 Banjarnegara District in the last three years were other
Frequency of ANC causes such as cancer, lupus, and other diseases accom-
Complete (>4 times) 93,8 panying pregnancy and COVID-19 infection. Most
Never/ Incomplete (<4 times) 6,2 maternal deaths due to COVID-19 infection occur
Causes of maternal death during pregnancy. Most maternal death due to other
Hemorrhage 12,3 causes occurs during the postpartum period.
Hypertension/ Pre Eclampsia 13,6
Cardiovascular Disease 74 Table 3. Causes of maternal death based on the
Infection 2,5 maternal period in Banjarnegara District in
Oth 32,1 -
er . Maternal Period
Maternal period Preg Intra Post
Causes 3
Prenatal 40,7 nancy  partum partum
Intrapartum 4.9 Hemorrhage 0 2 8
Postpartum 54,3 Cardiovascular 3 0 3
Place of maternal death disease
Hospital 86,4 Hypertension/ 3 1 7
Public Health Center/Clinic/Midwife Pre-eclampsia
Independent Practice 6,2 Infection 0 0 2
Not a health facility 7,4 COVID-19 18 0 8
Total 100 Other 9 1 16
Source: Banjarnegara Health Office secondary data Total 33 4 44

Table 2 shows maternal death cases in Banjarnegara
in the last three years. Maternal death is increasing
yearly, especially in 2021, dominated by the main cause
of COVID-19 infection. Preeclampsia was previously the
most common cause of maternal death, but during the
COVID-19 pandemic (2020-2021), COVID-19 infection

Table 4 shows that most of the maternal deaths
occurred in the hospital. Most maternal deaths in
hospitals were due to other causes, such as cancer,
lupus, diabetes, and other comorbidities, and the
second most common cause was due to COVID-19
infection.
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Access to health services is quite easy for the
community to reach. The number of health service
facilities is 4 General Hospitals, where 2 are
Comprehensive Obstetrics and Neonatal Services
Hospitals; 35 Public Health Centers, where 13 Public
Health Centers have Comprehensive Obstetrics and
Neonatal Services; 39 auxiliary community health
service centers, 1578 integrated service post, 1 Regional
Health Laboratory, 66 pharmacies dan 17 Clinics.

Table 4. Causes of death based on places of maternal
death, Banjarnegara District in 2019-2021

Place of maternal death

Public health
Causes center/clinic/
Hospital midwife N(f)t hﬂe.?lth
independent aciity
practice
Hemorrhage 9 1 0
Sgrdlovascular 3 1 9
1Sease
Pre-eclampsia 7 2 2
Infection 1 0 1
COVID-19 24 1 1
Other 26 0 0
Total 70 5 6

Related factors of maternal death are not only due
to medical causes but also other indirect factors such as
economic and socio-cultural factors. There are still
delays in deciding to seek care at health facilities.
Decision-making is more dominant in the husband, the
head of the family. This condition is exacerbated by
people who don't believe in COVID-19 and are afraid to
visit health facilities.

Lack of public knowledge of the impact of COVID-19,
especially on pregnant women, can harm the fetus and
themselves. Other factors, such as culture and
traditions within the family, still play a role in the
postpartum care process. Postpartum mothers can only
consume white rice without added animal proteins and
limit water consumption because it is thought to slow
wound healing. This condition can reduce the
condition of postpartum women who need enough
nutrition to restore the body's condition and help with
breastfeeding. Other socio-cultural factors were
contrary to family planning services, so mothers were
found to be at high risk and having birth intervals <2
years and more than five children. Several pregnant
women refuse to be vaccinated.

DISCUSSION

According to the World Health Organization (WHO),
maternal death is the death of a woman that occurs
during pregnancy, childbirth, or 42 days after delivery

[1]. Cases of maternal mortality in Banjarnegara are
still high in the last three years (2019-2021), with 81
cases reported. This study provides the latest
information regarding the causes of maternal deaths
amid the COVID-19 pandemic. In line with the WHO
report, the maternal mortality rate in several
developing countries is still high, including Indonesia.

The cause of the high maternal mortality rate is
inadequate facilities and infrastructure, uneven
distribution of human resources in maternal services,
inappropriate competencies, lack of interprofessional
collaboration in health service facilities, lack of patient
safety quality standards in the referral system, and
unequal access based on local geographical conditions
[9,4]. Pregnant, maternity, and postpartum women are
at-risk groups that require special attention related to
maternal health services. Maternal deaths can be
prevented when detecting risk factors earlier [9].

Cases of maternal mortality in Banjarnegara District
are dominated by women of reproductive age (20-34
years), namely 69.1%. Baharuddin's research at 11
hospitals in Indonesia also reported that 64% of
maternal deaths occurred between the ages of 21 and
35 [10]. Several studies also show the same result that
most maternal deaths occur at reproductive age
[11,12,13]. Even though they are in a healthy
reproductive period, maternal death can occur due to
complications during childbirth related to other
causative factors such as medical history and other
medical factors. Research in China also illustrates the
same results, namely the highest number of cases of
maternal death aged 20-29 between 1990-2017, but the
highest maternal mortality rate was at the age of 40-49
years [14]. Although the prevalence of maternal deaths
occurs at the age of 20-34, a significant risk factor for
maternal death is age <20. Maternal deaths in hospitals
were strongly related to age groups, especially those at
high risk <20 years [15]. Therefore prevention of early
pregnancy or at the age of <20 years is necessary to
prepare for a safe pregnancy.

Cases of maternal death were dominated by junior
high school. The results of previous research explained
that the more educated a person is, the higher the
chance of identifying danger signs in pregnancy. It is
estimated that 4.9 times more highly educated women
are more likely to know and detect early danger signs
in their pregnancy [16].

Most cases of maternal death were in multiparas. A
previous study showed a relationship between parity
and maternal mortality [17]. Primiparas and multi-
paras increase the risk of childbirth. Primiparas are
associated with unpreparedness and physiological
immaturity of the reproductive organs. Multiparas are
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associated with the emergence of complications of
pregnancy and childbirth [15].

Most cases of maternal death occurred in mothers
who made complete ANC visits. This study is opposite
to the previous study, which stated that complete ANC
examinations and the quality of services decrease the
risk of maternal death [18]. Other studies have also
revealed that antenatal care that is not regular or <4
times has a risk of 4.57 times the risk of death
compared to mothers who regularly perform ANC [19].
One of the goals of antenatal care is to detect
complications early in pregnancy so that regular ANC
complications can be found quickly and maternal
death can be prevented with proper treatment of
complications found [20]. A complete ANC visit not only
be in number but must also be followed by quality
services and comprehensive ANC.

The most dominant maternal mortality occurred
during the puerperium. Other research also shows that
the most dominant maternal mortality is in the
postpartum period [13,21]. The classic triad of causes of
maternal death most commonly found in the
puerperium includes bleeding, preeclampsia, and
comorbidities [22]. In the COVID-19 pandemic, most
maternal deaths occurred during pregnancy, similar to
a previous study in which pregnant women in the 2nd
and 3rd trimesters with COVID-19 infection can
experience cardiopulmonary complications and death
[6]. The risk of maternal death in pregnancies with
COVID-19 infection is 22 times greater than in mothers
not infected with COVID-19 [7]. Strategic measures are
needed to increase access to well-coordinated health
services to reduce COVID-19 related deaths and the
other pandemic effects.

Research in Suriname shows that most maternal
deaths occur in hospitals (81%) [13]. In line with this
study, maternal deaths occurred mostly in hospitals
(86.4%). The hospital is the highest referral service
facility for cases of maternal complications. Delays in
referrals can cause many deaths in the hospital, so the
referred mother is already in critical condition.
Interprofessional collaboration in maternal services is
needed to detect and get the right diagnosis if
complications are found during pregnancy, childbirth,
and the puerperium.

Causes of maternal before and during the COVID-19
pandemic

The most common cause of maternal death in this
study is COVID-19 infection in 2021. Maternal deaths
due to COVID-19 infection were discovered in 2020 and
peaked from July to August 2021. Before the COVID-19

pandemic, the most common cause of maternal death
was preeclampsia before the COVID-19 pandemic.

Previous studies reported severe manifestations of
COVID-19 infection in pregnant women, and most
severe COVID-19 infections in pregnant women cause
death [6,23]. COVID-19 infection during pregnancy is
associated with the emergence of a risk of morbidity
and mortality in postpartum mothers and babies born
[7]. The high risk of severity of COVID-19 infection in
pregnant women is related to physiological changes in
pregnancy, such as changes in the metabolic system,
cardiovascular system, and several other organ systems
[24]. The COVID-19 infection triggers a cytokine storm
in the body of pregnant women, inhibiting the immune
system and worsening the condition of pregnant
women [25]. COVID-19 vaccination and prevention of
infection in pregnant, maternity, and postpartum
women need to be improved to prevent pregnant
women from being infected with COVID-19.

The causes of maternal death before the Covid
pandemic were dominated by preeclampsia and other
causes such as lupus, kidney, and cancer. Previous
studies have shown that a history of illness increases
the risk of maternal death by around 27.74 times [18].
Special monitoring of pregnant women with a history
of pre-pregnancy disease needs to be carried out
strictly by various healthcare professionals.

In this study, 13.6% of the causes of maternal death
were found to be preeclampsia before the COVID-19
pandemic. Preeclampsia is a major cause of maternal
death that affects fetal growth, premature birth,
placental abruption, fetal distress, and even fetal death
in the womb. In addition to the risks to the fetus during
pregnancy, there is growing evidence that preeclamp-
sia has long-term adverse effects on the offspring, such
as cardiovascular sequelae, including hypertension and
vascular function in children born to mothers with
preeclampsia [26].

Postpartum hemorrhage was 12.3%. Postpartum
hemorrhage is a major cause of maternal morbidity
and mortality worldwide. Pregnant women are
considered at risk of labor complications, including
postpartum hemorrhage. Therefore, early detection
and intervention of postpartum hemorrhage are
needed through interprofessional collaboration to save
the mother [27]. Postpartum hemorrhage is caused by
several factors, namely uterine atony, tearing of the
birth canal, retained placenta, remaining placental
tissue left in the uterus, abnormalities in the blood
clotting process, and uterine rupture [28].

Sunaryo’s study in 2019 on the implementation of
mentoring one pregnant woman with one cadre in
Banjarnegara showed good results. This assistance had
a positive effect on reducing maternal mortality in
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2020. This program can increase the readiness and
maturity of standardized birth planning to minimize
factors that cause maternal death [8]. Research in
several countries regarding the assistance of pregnant
women by doulas (trained women) who continuously
provide physical, emotional, and informational
assistance to pregnant women during pregnancy,
childbirth, and childbirth reduces the number of
cesarean deliveries. It reduces maternal anxiety during
the delivery process, thereby reducing the incidence of
birth complications that impact cases of maternal
mortality [29,30].

Assistance to pregnant women from families,
cadres, and professional workers is important to
increase mothers'
preparing for safe delivery [31]. Other studies showed
that accompanying health cadres to pregnant women
affect prenatal care [32]. The one-mother assistance
program with one cadre is a good choice to be
implemented in the community.

This study provides up-to-date
regarding maternal death in Banjarnegara for the last
three years, which can be used as initial information in
determining local government policies to reduce
maternal mortality, especially during the COVID-19
pandemic, primarily through the one mother and one
cadre assistance program. Health officers can apply it
in the community through the support of local health
facilities. ~Community health practitioners can
empower cadres through this program to reduce
maternal mortality cases in the future.

motivation and confidence in

information

CONCLUSION

The maternal death cases in Banjarnegara were still
high during the COVID-19 pandemic. Before the
pandemic, preeclampsia was the leading medical cause
of maternal mortality, whereas, during the pandemic,
COVID-19 infection emerged as the primary cause.
Besides, social, economic, and cultural factors
indirectly affect maternal mortality. Strategic measures
are needed to increase access to well-coordinated
health services to reduce maternal deaths related to
COVID-19 and the other effects of the pandemic.
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