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ABSTRACT

Introduction: Indonesia's maternal mortality rate is still above the target of the Sustainable Development Goals
(SDGs). Meanwhile, the trend of maternal mortality in Indonesia during the COVID- 19 pandemic in 2021
increased sharply from 4,627 to 6,865 cases in 2021. Aims: This study was conducted to analyze the
relationship between the quality of maternal health services on the incidence of maternal COVID and maternal
mortality during the COVID pandemic in East Java, Indonesia. Methods: The research was conducted in East
Java Province in 2021. The sample was randomly selected as many as 35 samples from a total of 38 samples of
Regencies / Cities. The data used secondary data sourced from data from the East Java Health Office. Data
analysis used Person Correlation analysis with Chi-Square analysis method. Results: The first hypothesis did
not find a relationship between quality of Antenatal Care services and Maternal COVID cases (p- value: 0.195,
r: -0.087). The second hypothesis has a significant relationship between the Maternal COVID and the Maternal
Mortality (p- value: 0.040, r: 0.548). Also, the third hypothesis showed a substantial correlation between
Maternal Mortality and quality of Antenatal Care (p- value: 0.001, r; -0.555). Conclusion: There is a strong
relationship between the high Maternal COVID cases and the quality of access to antenatal care services to the
high Maternal COVID cases during the pandemic. There needs to be a strategy to improve the quality and
access of antenatal care services in reducing the high maternal mortality rate.
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INTRODUCTION

Antenatal care (ANC) is a
monitoring and examination process that is
important for the health of pregnant
women and their babies. This process
offers highly efficient medical
interventions that can reduce maternal and
newborn morbidity and mortality. The
World Health Organization (WHO)
recommended in 2002 that pregnant
women with positive pregnancies undergo
a minimum of four ANC visits during the
course of their pregnancy (Kasagama,
Todd and Renju, 2022). This is also stated
in Regulation of the Minister of Health of
the Republic of Indonesia No. 21 of 2021,

which specifies that K1 (An indicator of
the first visit on the examination of
pregnant women) coverage is a useful
indicator for describing pregnant women's
access to pregnancy services. A third of
pregnancy issues will be discovered with
the cooperation of pregnant women
performing ANC. Meanwhile, indicators
that can describe the quality of service are
the coverage of K4 and K6 (4th visit and
6th visit) and subsequent visits if
necessary (Regulation of the Minister of
Health of the Republic of Indonesia
Number 21 of 2021). According to the
WHO statement, antenatal care that is both
adequate and of high quality will
effectively influence the promotion of
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better maternal and fetal health outcomes
(WHO, 2014). Utilizing maternal health
care effectively can help lower MMR.
Strengthening antenatal care (ANC)is a
typical MMR intervention, particularly in
impoverished nations (Nuryana,
Viwattanakulvanid and Romadlona, 2022).
According to a study conducted in
Indonesia, fewer women are using ANC
due to a number of variables, including
low maternal education, poverty in rural
areas, and relatively tight childbirth
intervals (Kurniati et al., 2018).

The severe acute respiratory
syndrome coronavirus type 2 (SARS-CoV-
2) pandemic, which is to blame for the
2019 coronavirus illness (COVID-19), has
spread globally, causing a significant shift
in health trends and big cases that happen
very quickly. By the end of 2020, there
were 61,869,330 confirmed cases of
COVID worldwide, resulting in 1,448,896
fatalities (Suhariyanto, Rangkuti and
Hartono, 2020). Pregnant women are a
condition that is prone to developing more
severe symptoms after experiencing this
respiratory viral infection. This occurs as a
result of the physiological modifications
that every pregnant woman's
immunological and cardiovascular systems
go through during pregnancy (Cufarro-
Lopez et al., 2021). The pandemic case
had slowed down in early 2021, but along
with the easing of the pandemic status and
the many holidays that occurred which led
to a decline in existing health protocols,
finally in mid-2021, precisely in July and
August there was a second spike, the peak
of which far exceeded the peak of the first
spike. . The spike in these two cases was in
line with the discovery of a new variant,
namely the Delta variant, which has a
more infectious nature with a higher
severity and mortality rate than the
previous COVID variant. The Indonesian
government was overwhelmed with the
high occupancy rate of the hospitals which
were overloaded at that time. The death
rate has increased significantly, resulting
in health workers and the public owning

many comorbid victims. There will be
1280 maternal deaths in Indonesia in 2021
as a direct result of this ailment, with a
particular impact on the East JavCOVID-
19) caused 793 of these deaths, and the
remaining 487 instances weren't COVID-
related (East Java Health Office, 2022).

In 2021, maternal health services
will have problems related to the
development of COVID, which is quite
worrying. This condition affects the
mobility of people, including pregnant
women, to visit health facilities for routine
check-ups. However, the government has
initiated an indirect health check-up
program, where pregnant women can still
have their condition checked using
existing communication tools to monitor
their health. If you need immediate help,
health workers will pick up the patient
with standard prevention equipment
according to the established COVID
prevention protocol. With this condition, it
was found that 536,669 (90.54%) pregnant
women had made their fourth visit (K4)
out of the total target of 592,735 pregnant
women. This achievement is still below
the national target where the central
government targets 95% of pregnant
women to receive pregnancy services four
times (K4) during their pregnancy.
Meanwhile, the development of COVID
data in Indonesia grew rapidly in 2021 due
to the spread of a new variant with the
name of Delta. As a result of this variant,
there was an explosion of extraordinary
cases with a higher severity and death rate
than in the previous variant. Multiple and
Mixed variants of SARS-CoV-2 are
circulating globally in all regions and
countries. One of them is the B.1,617
lineage (Delta variant) which was first
detected in India starting in 2020
(Monajjemi, Kandemirli and Mollaamin,
2021). This variant shows more severe
symptoms and has a high mortality rate
with a high transmission rate and is
resistant to vaccination (Moghaddar,
Radman and Macreadie, 2021). The
increase in cases of the Delta variant of
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COVID resulted in a significant increase
in maternal COVID cases in East Java. As
many as 5022 cases of pregnant women
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Figure 1. Distribution of MMR, K4, and Maternal COVID Cases in East Java 2021 (East

Java Health Office, 2022).

The Sustainable  Development
Goals' (SDGs) target  for  maternal
mortality in Indonesia is still being

exceeded (Fadilah et al., 2019). According
to estimates, 77% of Indonesian women
between the ages of 15 and 49 had at least
four ANC visits in 2017. Data indicate a
gradual reduction from 88% coverage for
this number since 2012. Maternal
mortality ratio (MMR) of 126 per 100,000
live births in Indonesia remains quite high
compared to high-income nations, despite
the fact that national ANC coverage
(minimum of four visits) can be deemed
satisfactory at the current level of 77%
(Unicef, 2021). Maternal mortality
climbed from 4,623 instances in 2020 to
6,865 cases in 2021. East Java became the
largest contributor to maternal deaths in
2021 with 1280 cases of death (Rustandi,
2022). A study in India also stated that
national health policies are needed to pay
attention to the health needs of everyone
because maternal healthcare requires
special attention. After all, women are

considered the most vulnerable group in
society (Katyal, 2018).

Many theories mention the cause of
maternal death. Maternal death is a
condition that can be prevented by
identifying high-risk patients, conducting
quality  antenatal ~ check-ups, and
identifying complications that may arise
(Sulistyono and Joewono, 2020). One of
these complications affects the increase in
sectio surgery caesarean section, such as
the research conducted by Debrabandere,
Farabaugh and Giordano (2021).which
stated that the COVID-19 pandemic
caused an increase in emergency cases SO
that cesarean delivery was unavoidable
Numerous  specialists have already
investigated the pattern of causes of
maternal death, which is impacted by a
number of circumstances. One of the
theories from McCarthy and Maine
provides a detailed determinant framework
for analyzing maternal mortality and
morbidity. According to this idea, there are
three different categories of determinants:
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determinants and the intermediate
direct. The direct causes of maternal determinants  (Karkee, 2012). The
mortality, which begin in pregnancy and following figure is a theoretical framework
may result in pregnancy-related problems for the incidence of maternal death
such as hemorrhage, infection, pregnancy- according to McCarthy And Maine. We
induced hypertension, and obstructed use this framework to develop a research
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Figure 2. An extensive framework for divining the factors that influence maternal mortality
and morbidity (McCarthy and Maine, 1992)

Improving the quality and access of
services for pregnant women needs to be
done to maintain the condition of pregnant
women during the current COVID
pandemic. It is hoped that maintaining the

condition of pregnant women, both in
conditions of COVID infection and in
other infectious conditions, will reduce the
maternal mortality rate which is currently
still an obstacle that needs to be solved. By
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knowing the relationship between the
quality of antenatal care service variables,
the incidence of cases of pregnant women
with COVID, and the maternal mortality
rate, it is expected to formulate strategies
and policies related to services for
pregnant women in the future.

METHOD

The study used secondary data by
comparing report data from all districts
and cities in East Java Province. The data
used are on the achievement of Maternal
and Child Health (KIA) program activities
from all districts/cities in East Java
province in 2021. The data used for the
sample are secondary data obtained from
year-end reports from the East Java
Provincial Health Office. The sample
calculated using the Slovin formula was
obtained from as many as 35 selected
samples in East Java Province. Then the
sample was chosen randomly from a total
population of 38 regencies/cities in East

Java. All data have been verified at the
Provincial Health Office level, which was
carried out in early 2022. The data
obtained were used in the variables in this
study.

The data in this study represent
three variables that are used to test the
three hypotheses of the relationship
between the quality of Antenatal Care
(ANC) services with the incidence of
pregnant women and maternal mortality.
The three hypotheses are: (H-1) there is a
relationship between the quality of
antenatal care (ANC) services with the
incidence of COVID-19 in pregnant
women. (H-2) There is a relationship
between the incidence of pregnant women
and maternal mortality. (H-3) There is a
correlation between the quality of ANC
services and the maternal mortality rate.
The three hypotheses are presented in the
framework of conceptual research adapted
from McCarthy and Maine’s theoretical
framework, which can be described as
follows.

IMMEDIATE OUTCOMES

Maternal Covid-19

H-2

DETERMINAN

Access and Quality Services (K4 )

INTERMADIATE H-3

MATERNAL
MORTALITY

Figure 3. Research Conceptual Framework

As depicted in the figure, three variables
will be analyzed to obtain the relationship
between the three. The third variable,
Maternal COVID-19, reflects the
immediate factor. The fourth ANC visit
variable (K4) describes the availability and
quality of antenatal care (ANC) services.
The number of maternal deaths serves as a
proxy for the pandemic's outcomes and
maternal mortality. After determining the

variables used, the next step is the
operational definition of the variables.

The constraints and knowledge that
the three variables have in accordance with
the conceptual framework utilized are the
operational definitions used in this study.
The first is that the quality of antenatal
care is a variable description of service
health of mothers rated pregnant _ from
the visit of pregnant women according to
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the procedures contained in the report of
the 4th ANC visit (K4). K4 is the contact
of pregnant women with health workers
who have the competence to get integrated
and comprehensive  antenatal care
according to standards during pregnancy at
least four times with an inspection interval
of once in the first trimester (0-12 weeks),
once in the second trimester (between 12
and 24 weeks) and twice in the third
trimester (more than 24 weeks until
delivery), divided by the total population
of expectant women, multiplied by 100%,
and then summarized at the puskesmas and
district levels, followed by periodic
reporting to the provincial health office
(Regulation of the Minister of Health of
the Republic of Indonesia Number 21 of
2021). The data are divided into two
categories: data with a value greater than
or equal to 95% are classified as Low,
while data with a value less than or equal
to 95% are classified as High. The second
is the Maternal COVID Variable, which is
a symbol for identifying a pregnant
woman who has symptoms of the Corona
virus by validating her diagnosis using an
antigen swab or PCR swab. The data for
this variable were collected in 2021 and
then collected and recapitulated by each
district to be reported to the Province East
Java. The results of categorical data are
divided into two categories, namely Low-
value data if the incidence of maternal
COVID-19 occurs below 1% and if the
value above is equal to 1% it becomes a
category with High value. The third is the
Maternal Mortality variable. ) which is the
maternal mortality rate divided by the
number of live births multiplied by one
hundred thousand which is recapitulated
in one year in each district and city in East
Java Province. The data are then
categorized based on the national target of
reducing maternal mortality, namely 183.
The data are then divided into two
categories: Low (data less than 183), which
is included in the low category, and High
(data over 183). The data are then
analyzed by entering then in the analysis

table after being processed to create
categorical type data. Then, the analysis is
continued with a Pearson correlation test
using the Chi-Square test on the three
research hypotheses with an error rate
(error rate ) of 5% (= 0.05), and with a
correlation coefficient (r value) ranging
from -1 to 1. The research has also
received ethical clearance from Unair
University with the following number:
130/EA/KEPK/2022.

RESULT

In this study, the relationship
between variables was determined using
Chi-Square analysis or  the Chi-Square
test, which a form of analytical technique
to test the level of relationship between
categorical variables (Negara, 2018). This
Chi-Square correlation analysis produces a
correlation conclusion in the form of a
table which must be interpreted based on
the rules of interpretation. The procedure
for interpreting the Chi-Square correlation
is as follows. If the value of r < 0.05 is
found, then there is a significant
correlation. On the other hand, if the r
value > 0.05, the measured variable has an
insignificant  correlation  (Bramantoro,
Alhag and Prasetyo, 2020). While the r
table is a formula that has been determined
based on the number of samples and the
level of significance. After mastering the
interpretation technique, the next step is to
analyze variables and research hypotheses.

The data obtained from the three
variables in the early stages were analyzed
descriptively and the results obtained are
as listed in Table 1. According to the
findings of the descriptive analysis, there
were noticeably more areas and districts
with high mortality categories for the
Maternal Mortality variable. Meanwhile,
in the ANC quality variable represented by
the K4 variable, it was found that more
regions/regencies had poor results in
measuring their ANC quality. In the
province of East Java, it was discovered
that there were numerous regions/districts
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with high categories of maternal COVID

instances in each of them.

Table.1 Descriptive analysis of the three variables

Variable Frequency Percentage

Maternal Mortality Rate (MMR)

High (> 183) 27 71.05

Low (<183) 11 28.95
K4 visit

Low (<=90% ) 20 52.63

High (> 90% ) 18 47.37
Maternal COVID

Low (<1%) 15 42.86

High (>=1%) 20 57.14

There are three hypotheses that the
analysis process must carry out to get
results that prove the truth of the
hypotheses that have been made. The

analysis is carried out by contrasting the
studied variables from the three prevailing
hypotheses. The analysis technique uses
Chi-Square and Fisher exact analysis test.

Table 2 . Chi-Square H-1. Correlation Test Results

Maternal COVID

Variable Low High Total p value r value
K4 visit
Low 11 (46.7%) 18 (63.3%) 29 (100.00%) 0.1954 -0.087
High 4 (15.0%) 2 (85.0%) 6 (100.00%)

In the first hypothesis, correlation
test measurements were carried out on two
variables, namely the service quality
variable (K4) with the incidence of
Maternal COVID. As shown in the table
below, the results of the Chi-Square
calculation show that the correlation

Table 3. Chi-Square H-2. Correlation Test Results

relationship is not significant (P- value:
0.195). Unusual findings show there is a
tendency in the other direction from the
hypothesis where the higher quality ANC
visit found upgraded case maternal
COVID occurrences.

Maternal Mortality

Variable Low Tall Total p value r value
Maternal
COVID
.04015* 54
Low 7 (46.7%) 8 (563.3%) 15 (100.00%) 0.04015 0-548
High 3 (15.0%) 17 (85.0%) 20 (100.00%)

In the second hypothesis, a
correlation test was conducted on the
Maternal COVID variable and the
Maternal Mortality variable. As shown in
Table 3, in this hypothesis, trying to find

out the relationship between the two
variables by calculating using the analysis
method found a significant relationship (p-
value: 0.04)
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Table 4. Chi Square H-3. Correlation Test Results

Maternal Covid

Variable Low Tall Total p value r value
K4 visit
Low 5 (5.0%) 24 (95.0%) 29 (100.00%)  0.001106** -0.555
High 5 (55.6%) 1 (44.4%) 6 (100.00%)
In the third hypothesis, a women, which in turn shape the condition

correlation test was carried out on two
variables of service access quality (K4)
with Maternal COVID. As can be seen in
Table 4, based on the results of processing
the existing data, very significant results
were found in testing this third hypothesis
(p- value: 0.001, r-value: -0.555). So that a
strong relationship was found between the
Maternal COVID variable on maternal
mortality.

DISCUSSION

The findings of calculations using
the Chi-Square approach allow for an
analysis of the association between the
variables of the fourth visit (K4) to ANC
on the incidence of pregnant women with
COVID and cases of maternal death. From
the analysis, it has been able to determine
the three hypotheses in this study. The first
hypothesis is related to the effect of the
fourth ANC visit (K4) on pregnant cases
with COVID that occurred in 2021 and
showed no relationship was found
regarding this first hypothesis. This is
consistent with Pareek et al.’s (2020)
research, which found that ethnicity has a
major impact on the incidence of COVID,
a condition that is also strongly influenced
by cultural and behavioral aspects in how
people react to the development of a
disease. So individual decisions, including
pregnant women, to check conditions at
health facilities when symptoms of illness
occur will determine how big the impact of
the incidence of COVID-19 on pregnant
women will be. Maternal mortality is
influenced by determinants, such as
quality and availability to services that
affect outcomes and conditions of pregnant

of maternal mortality, as stated in the
context of McCarthy's and Maine’s (1992)
theory. The K4 sub-variable in this study
served as a replacement for the quality and
service access Vvariables, while the
occurrence of pregnant women served as a
proxy for the complications variable.
COVID brings up a different fact. The
current coronavirus condition makes it
particularly  difficult to detect all
pregnancy issues during antenatal care
visits. Then, the psychological factors that
were gripping during the high number of
COVID-19 cases in mid-2021 had a
tremendous psychological impact, so that
pregnant women were afraid to be tested
for reasons of fear of being diagnosed with
COVID and carrying out a quarantine
process. This is also most likely related to
the officer's understanding of health
services regarding screening and ANC
service standards in COVID conditions are
still lacking so that activities have not been
carried out optimally. The relationship of
other variables will be discussed through
the next hypothesis analysis.

The second premise of this study is
to determine whether there is a connection
between the prevalence of COVID-19 in
pregnant women and the high rate of
maternal mortality in East Java. It is well-
documented that, during this pandemic,
there was a spike in the number of COVID
cases, which had an effect on how often
COVID cases were transmitted to pregnant
women. According to existing data, there
is an explosion of COVID cases in
pregnant women with 6190 cases, most of
which appeared during the spike in cases
in July and August 2021. Based on the
analysis calculations, there was a
significant correlation (P <0.05) related to
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the variable incidence of cases of pregnant
women with COVID to the increase in
maternal mortality cases. This is in
response to a number of studies, one of
which was suggested by Allotey et al.
(2020) in "Clinical manifestations, risk
factors, and maternal and perinatal
outcomes of Corona virus disease" that the
presence of COVID in pregnant women
will increase the likelihood that they will
require intensive care in the 1ICU and will
increase  the likelihood that other
complications, such as preeclampsia and
eclampsia, will occur. According to study
from Public Health England, which
claimed that death is consequential, this is
made even worse. Due to an increase in
instances, COVID in expectant women
will worsen.

Home care is needed during the
increasing incidence of COVID cases.
However, there are some differences in
views on research conducted before 2021
and research conducted in 2021. As
research conducted by Kotlar et al. (2021)
in “The impact of the Covid-19 pandemic
ounces maternal and perinatal health: a
scoping a review” concluded that COVID
cases did not carry an increased risk of
contracting COVID which ended in death.
This contradicts the findings of Villar et
al.'s study (2021), "Maternal and Neonate
Morbidity, and Mortality among Pregnant
Women with and Without Covid-19
Infection: The INTERCOVID
Multinational Cohort Study,” which found
that pregnant women with COVID have a
higher risk of death and worse health
outcomes than pregnant women without
COVID-19 conditions. This condition
indicates that, in 2021, there will be an
increase in cases of the new COVID
variant (Delta) which incidentally has
different characteristics from the nature of
the COVID infection in the previous year.
So that the cases that occur in pregnant
women with COVID in East Java in 2021
are a transmission of COVID caused by
the Delta variant which, from research,
shows a strong connection to the incidence

of maternal mortality. COVID-19 infection
in pregnant women appears to have
negative effects on both maternal and
neonatal outcomes, according to a study
conducted in Italy. It is crucial to note that
the majority of maternal deaths include
patients who have severe SARS-CoV-2
infection-related symptoms and
significantly changed parameters (Di
Guardo et al., 2021). So this conclusion is
in line with research that concludes that
COVID cases will directly increase
maternal mortality cases.

In the third hypothesis, the fourth
visit research variable. Antenatal Care
(K4), represents the quality and access of
services in terms of the association
between maternal mortality cases and the
quality and access of services provided to
expectant women. From the results of the
calculation of the relationship analysis
using the Chi-Square technique, it was
found that there was a fairly strong
relationship between the two variables.
This is related to a study conducted in
Central Java by Prahutama et al. (2021),
which found a strong relationship between
the first visit (K1), fourth visit (K4),
administration of vitamin Fe, delivery
complications, and birth attendants on the
rate of maternal mortality. These findings
are consistent with Jones et al.’s (2021)
research on the quality of ANC, which
found that, even though the number of
ANC visits is high, individuals do not
always conduct ANC examinations
promptly because they are afraid of the
results. This results in subpar ANC
quality, which raises the risk of maternal
mortality. Aini, Purhadi and Irhamah
(2020) did a similar study in Central Java
Province the next year, and likewise
demonstrated a substantial relationship
between K1 and K4 on the risk for
maternal death. The quality of antenatal
care services is also inseparable from the
role of health duties, especially midwives
who also make an important contribution
to preventing complications of death
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during pregnancy and childbirth (Hiola
and Badjuka, 2020).

Like research in general, this
research also has strengths and
weaknesses. The weakness of this research
is it only aims to describe trends from the
current picture of the condition of maternal
health services during the pandemic so the
data used are only secondary data. So that
still needs research on direct targets to
obtain more valid data. The data used are
only in one province of East Java, so it
does not fully describe the general
conditions in Indonesia. The advantages of
this research are in complete secondary
data for all districts and cities in East Java
Province. The data have also been verified
at the provincial level so that the data
presented are real and valid.

CONCLUSION

This study concludes  from the
three hypotheses regarding the relationship
between quality and service access to
maternal COVID cases and the occurrence
of maternal deaths, which so far have been
the Indonesian government's work to
resolve. The results of Chi-Square analysis
obtained that there was no significant
relationship (p> 0.195) between the quality
and access of pregnant women's services
to the high cases of COVID that occurred
in 2021. Then a significant result was
found (p=0.0 4 0) between the high
maternal COVID cases and the high
maternal deaths during the 2021 pandemic.
There is a fairly significant correlation
(p=0.0012) between quality and access to
services for pregnant women and high
maternal mortality cases in East Java.
From the results of these calculations,
conclusions can be obtained.

Further  research is  needed
regarding the relationship between ANC
quality and the incidence of maternal
COVID-19 which shows results that are
contrary to the theory that has been put
forward. It is hoped that there will be
empirical evidence of the real conditions

that occur in health services in Indonesia.
The strong relationship between the
quality of ANC services and efforts to
reduce maternal mortality is expected to be
implemented immediately. It is hoped that
knowing the relationship between the
quality of ANC, the incidence of COVID
infection, and maternal mortality, can
provide input on policy recommendations
at all levels of policy makers from the
central and regional levels so that there is
an improvement in the quality of services
for pregnant women, maternity and
postpartum mothers during the increasing
threat of global infection that occurs.
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