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Abstract

Introduction

The main strategy for decreasing maternal morbidity and mortality has been antenatal care

(ANC). ANC aims to monitor and maintain the health and safety of the mother and the fetus,

detect all complications of pregnancy and take the necessary actions, respond to com-

plaints, prepare for birth, and promote a healthy lifestyle. This study aims to analyze interre-

gional disparities in�4 ANC visits during pregnancy in Indonesia.

Methods

Data was acquired from the 2017 Indonesian Demographic and Health Survey (IDHS). The

unit of analysis was women aged 15–49 years old, and a sample of 15,351 women was

obtained. In addition to ANC as the dependent variable, the other variables analyzed in this

study were a place of residence, age, husband/partner, education, parity, wealth status, and

health insurance. For the final analysis, binary logistic regression was used to determine

disparity.

Results

With the Papua region as a reference, all regions showed a gap except for the Maluku

region, which was not significantly different in the use of ANC compared to the Papua

region. Women in the Nusa Tenggara have 4.365 times the chance of making�4 ANC visits

compared to those in the Papua region (95% CI 3.229–5.899). Women in Java-Bali have

3.607 times the chance of making�4 ANC visits compared to women in the Papua region

(95% CI 2.741–4.746). Women in Sumatra have 1.370 times the chance of making�4 ANC

visits compared to women in the Papua region (95% CI 1.066–1.761). Women in Kaliman-

tan have 2.232 times the chance of making�4 ANC visits compared to women in the Papua

region (1.664–2.994). Women in Sulawesi have 1.980 times more chance of making�4

ANC visits compared to women in the Papua region (1.523–2.574). In addition to the region

category, other variables that contributed to the predictor were age, husband/partner, edu-

cation, parity, wealth and insurance.
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Conclusion

There were disparities in ANC utilization between the various regions of Indonesia. The

structured policy is needed to reach regions that have low coverage of�4 ANC. Policy-

makers need to use the results of this study to take the necessary policies. Policies that

focus on service equality to reduce disparities.

Introduction

Indonesia has entered the final year of the 2015–2019 National Medium-Term Development

Plan. In the 2015–2019 National Medium-Term Development Plan, 4 main health targets were

established, which must be achieved by 2019: 1) Improve the health and nutritional status of

the community; 2) Improve the control of communicable and noncommunicable diseases; 3)

Increase the equity and quality of health services; and 4) Increase financial protection, avail-

ability, distribution, quality of medicines and health resources [1].

In health development, the target of increasing equal distribution and quality of health ser-

vices is determined by three indicators, namely, the number of subdistricts that have at least

one accredited Puskesmas (Health Center), which is 5,600; the number of regencies/cities that

have at least one nationally accredited hospital, which is 481; and the percentage of regencies/

cities that have up to 80% completed basic immunizations in infants, which is as much as 95%.

Based on the Ministry of Health’s report, this target has been achieved; in 2018, the target

number of subdistricts that had at least one accredited Health Center of the 4,900 subdistricts

has been as many as 5,385 subdistricts (109.9%) or approximately 7,518 Health Centers. This

achievement exceeded the established target because several regencies/cities used the Regional

Revenue and Expenditure Budget purely for the accreditation process and did not use

resources from the Non-Physical Allocation Fund. In 2018, the number of regencies/cities that

had at least one nationally accredited hospital was 440 (101.4%) of the target of 434. The

immunization target was not achieved; the 2018 data shows that complete basic immunization

coverage for children aged 12–23 months in Indonesia was 57.9%, incomplete coverage was

32.9% and not immunized was 9.2% [2].

With regard to the target of improving the community’s health and nutrition status, several

achievement targets have been set, namely, a maternal mortality rate (MMR) of 306/100,000

live births, an infant mortality rate (IMR) of24/1,000 live births, a prevalence of malnutrition

in children under five of 17/100,000, and a prevalence of stunting in children under two years

of 28/100,000. The MMR is currently reported to have decreased by 346 deaths to 305 maternal

deaths per 100,000 live births but has not reached the MDG target in 2015 of 102/100,000 live

births [3]. On the other hand, Indonesia must strive to be higher on the SDG’s target by reduc-

ing the MMR to below 70/100,000 live births, reducing neonatal mortality to 12/1000 live

births and reducing the toddler death rate to 25/1000 live births [4]. The MMR in Indonesia is

the highest compared to other ASEAN countries and is 9 times that of Malaysia, 5 times that of

Vietnam and almost 2 times that of Cambodia. Based on the WHO reports, the estimated

MMR in developed countries is 12/100,000 live births, while in developing countries, it is 239/

100,000 live births [5, 6].

The results of research in Indonesia that used 2013 data showed disparities in maternal

deaths among districts/cities in Indonesia, with the highest risk of maternal deaths occurring

in Eastern Indonesia. The risk factors that most influenced maternal mortality were population

density with OR 0.283 (95% CI 0.185–0.430) and delivery by health workers with OR 1.745
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(95% CI 1.081–2.815). The risk of maternal death is high in districts/cities with low coverage

of fourth pregnancy visits, low coverage of delivery by health workers, low coverage of postpar-

tum visits, high average number of children, low average length of schooling for women of

childbearing age, and high poverty [7].

The main strategy is to decrease maternal morbidity and mortality with antenatal care

(ANC). ANC aims to monitor and maintain the health and safety of the mother and the fetus,

detect all complications of pregnancy and take the necessary actions, respond to complaints,

prepare for birth, and promote a healthy lifestyle. ANC visits are very important to detect and

prevent unwanted occurrences that arise during pregnancy [8]. In developing countries, there

has been an increase in the utilization of maternal health services, but it still varies among pop-

ulation groups. Disparities can occur due to geographical, demographic, socioeconomic, and

cultural differences. Gaps that occur result in decreased access to services, service quality, and

service affordability [9, 10].

Several research results show that interregional disparities occur in several countries. In

Nigeria, interregional disparities occur at the utilization of intermittent preventive treatment

for malaria in pregnancy [11]. Interregional disparities occur in Bangladesh in maternal

healthcare [12]. ANC service in Ethiopia was reported to experience interregional disparities

over a period of eighteen years [13]. In line with this phenomenon, in Liberia, there have also

been reported interregional disparities in the utilization of ANC services [14].

In 2018, there was an increase in the proportion of ANC visits for women aged 10–54

years, i.e., first visit by 96.1% compared to 95.2% in 2013, while ANC fourth visits in 2018

amounted to 74.1% compared to 70.0% in 2013; the coverage of ANC fourth visits is still

below the target that was established in the 2017 Strategic Plan, which is 76.0% [15]. How-

ever, the quality of services to ensure early diagnosis and appropriate care for pregnant

women still needs to be improved. Midwives are spearheading pregnancy checks by identify-

ing complications or symptoms of complications, assisting in labor and conducting child-

birth examinations. If there are signs of complications that cannot be treated, the midwife

must make a referral to a health facility that provides Basic Emergency Neonatal Obstetric

Services to obtain further treatment [16]. Data from the Ministry of Health in 2018 stated

that the majority (62.7%) of deliveries were assisted by midwives and were carried out in

independent midwife practices (29%), although there were still many carried out at home

(16%) [15].

This study was conducted to analyze interregional disparities in the utilization of�4 ANC

visits during pregnancy in women aged 15–49 years who gave birth in the last five years in

Indonesia. This study is important because it can provide clear directions for the Ministry of

Health to complete regional priority data in an effort to reduce maternal mortality.

Methods

Data source

This study analyzed data from the 2017 Indonesian Demographic Data Survey (IDHS). The

IDHS was part of the International Demographic and Health Survey (DHS) program con-

ducted by the Inner City Fund (ICF).

The 2017 IDHS sampling design was designed to present national and provincial level esti-

mates. The 2017 IDHS sample includes 1,970 census blocks covering urban and rural areas.

The census blocks were expected to obtain a household sample of 49,250 respondents. From

all household samples, it was expected that 59,100 female respondents of childbearing age

(aged 15–49 years) could be obtained. The 2017 IDHS sample framework uses the master cen-

sus block sample from the 2010 Population Census. The household selection sample

Regional disparities in antenatal care utilization
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framework uses the list of ordinary households that have been updated from the selected cen-

sus block [17]. Women 15–49 years of age who had given birth in the last 5 years were the unit

of analysis in this study. A sample of 15,351 women was obtained.

The sampling design used in the 2017 IDHS is a two-stage stratified sampling method.

Stage 1 involved selecting a number of systematic census blocks in a systematic proportional to

size (PPS) measure with the size of the households as a result of the 2010 Population Census

listing. Stage 2 consisted of systematically selecting 25 ordinary households in each census

block from the result of updating the households in each of the census blocks [17].

Procedure

Ethical clearance was obtained in the 2017 IDHS from the National Ethics Committee. The

respondents’ identities have all been deleted from the dataset. Respondents provided written

approval for their involvement in the study. Researchers have obtained permission to use the

data for the purposes of this study through the following website: https://dhsprogram.com/

data/new-user-registration.cfm.

Data analysis

The Ministry of Health of the Republic of Indonesia recommends that the ANC during preg-

nancy be performed at least 4 times, namely, 1 time in the first trimester, 1 time in the second

trimester, and 2 times in the third trimester [17]. The operational definition of ANC Utiliza-

tion used in this study was the respondent’s acknowledgment of the amount of ANC utiliza-

tion during pregnancy. The ANC utilization was divided into 2 criteria, namely <4 and�4.

The division of regions was grouped by the largest island. Divided into 7 regions, namely

Sumatera, Java-Bali, Nusa Tenggara, Kalimantan, Sulawesi, Maluku Islands, and Papua [18].

Other variables analyzed as independent variables are the place of residence, age, husband/

partner, education level, parity, wealth status, and health insurance. Including socio-demo-

graphic variables in the analysis of this study was important, because it will provide more spe-

cific targets for policymakers.

The place of residence was divided into urban or rural residential areas. The urban-rural

designation follows the criteria issued by the Central Statistics Agency. Age was the respon-

dent’s acknowledgment of the last birthday she has passed. Ages were grouped in five years, so

they form seven groups. The husband/partner was a respondent’s acknowledgment of hus-

band/partner ownership during pregnancy. Education level was the respondent’s acknowledg-

ment of the last educational level that was passed. Education level was divided into 4 criteria,

namely no education, primary, secondary, and higher. Parity was the respondent’s acknowl-

edgment of the number of live babies ever born. Parity was divided into 3 criteria, namely <2,

2–4, and >4. Wealth status was based on the wealth quintile owned by a household. House-

holds were scored based on the number and type of items they have, from televisions to bicy-

cles or cars, and housing characteristics, such as drinking water sources, toilet facilities, and

main building materials for the floor of the house. This score was calculated using principal

component analysis. National wealth quintiles were arranged based on household scores for

each person in the household and then divided by the distribution into the same five catego-

ries, with each accounting for 20% of the population [17]. Health insurance was the respon-

dent’s acknowledgment of health insurance ownership.

The variable inclusion criteria taken from IDHS were all women 15–49 years of age who

had given birth in the last 5 years. The exclusion criteria were the variables were not available

or the variables were incomplete.
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Because all of the variables are categorical, the chi-square test was used to select variables

related to the frequency of ANC utilization during pregnancy. Because of the nature of the

dependent variable, binary logistic regression was used for the final test to determine disparity.

Results

Fig 1 is a description of the distribution of�4 ANC visits in 34 provinces in Indonesia. The

eastern part of Indonesia (Maluku and Papua regions) has the lowest distribution of�4 ANC

visits. The western most area (part of the Sumatra region) has a distribution of�4 ANC visits

at one level above. The distribution of�4 ANC visits is best centered on the central region of

the Java-Bali region.

Socio-demographic characteristics

The statistical description of female respondents aged 15–49 years who gave birth in the last

five years in Indonesia is presented in Table 1. Table 1 shows that there are statistically signifi-

cant differences between regions. Each region was dominated by the use of ANC, which had

�4 visits.

Table 1 indicates that the Java-Bali and Kalimantan regions are more dominated by urban

areas, while the remaining regions are dominated by rural areas. In all regions, it was also seen

that the dominant age categories of women were 25–29 years and 30–34 years. Table 1 shows

that all regions are dominated by women who have a husband/partner, have a secondary edu-

cation level, and have 2–4 parity.

Table 1 shows that almost all regions are dominated by women who have the wealth status

of ‘poorer’ or ‘poorest’, except in the Java-Bali region, which is dominated by women with the

‘richest’ wealth status. Most women aged 15–49 years who had delivered a baby in their last

five years in Indonesia were covered by health insurance in all regions.

Fig 1. Distribution of�4 ANC visits by province in Indonesia.

https://doi.org/10.1371/journal.pone.0224006.g001
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Table 2 shows the results of the binary logistic regression test, which shows disparities

between the regions in the use of ANC in Indonesia. At this stage, <4 ANC visits during preg-

nancy was used as a reference. Table 3 reveals that all regions show a difference compared to

the Papua region as a reference, except the Maluku region, which is not significant and shows

differences in the use of ANC compared to the Papua region.

Table 2 shows that the largest difference in the utilization of�4 ANC visits is between the

Nusa Tenggara and Papua regions. Women in the Nusa Tenggara region have 4.365 times

Table 2. Binary logistic regression of ANC utilization by regions (n = 15,351).

Predictor �4 ANC visits

P OR Lower Bound Upper Bound

Regional

Region: Sumatera 0.014� 1.370 1.066 1.761

Region: Java-Bali 0.000��� 3.607 2.741 4.746

Region: Nusa Tenggara 0.000��� 4.365 3.229 5.899

Region: Kalimantan 0.000��� 2.232 1.664 2.994

Region: Sulawesi 0.000��� 1.980 1.523 2.574

Region: Maluku Islands 0.171 1.213 0.920 1.600

� p < 0.05;

�� p < 0.01;

��� p < 0.001.

https://doi.org/10.1371/journal.pone.0224006.t002

Table 3. Binary logistic regression of ANC utilization by socio-demographic (n = 15,351).

Predictor �4 ANC visits

P OR Lower Bound Upper Bound

Socio-demographic

Place of Residence: Urban 0.584 0.967 0.856 1.092

Age group of respondents: 15–19 < 0.001��� 0.336 0.218 0.519

Age group of respondents: 20–24 0.038� 0.675 0.465 0.979

Age group of respondents: 25–29 0.691 0.930 0.652 1.328

Age group of respondents: 30–34 0.763 1.055 0.744 1.496

Age group of respondents: 35–39 0.441 1.145 0.811 1.618

Age group of respondents: 40–44 0.841 1.037 0.725 1.485

Have a husband/partner: Yes < 0.001��� 2.107 1.674 2.651

Education Level: Primary < 0.001��� 2.527 1.838 3.474

Education Level: Secondary < 0.001��� 3.882 2.815 5.353

Education Level: Higher < 0.001��� 3.669 2.559 5.259

Parity: < 2 < 0.001��� 3.580 2.857 4.485

Parity: 2–4 < 0.001��� 2.519 2.121 2.992

Wealth status: Poorer < 0.001��� 1.674 1.449 1.933

Wealth status: Midle < 0.001��� 2.056 1.739 2.431

Wealth status: Richer < 0.001��� 2.690 2.204 3.284

Wealth status: Richest < 0.001��� 3.596 2.813 4.596

Covered by health insurance: Yes < 0.001��� 1.485 1.334 1.653

� p < 0.05;

�� p < 0.01;

��� p < 0.001.

https://doi.org/10.1371/journal.pone.0224006.t003
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more than�4 ANC visits compared to women in the Papua region (OR 4.365; 95% CI 3.229–

5.899). Women in the Java-Bali region were 3.607 times more likely to make�4 ANC visits

than women in the Papua region (OR 3.607; 95% CI 2.741–4.746).

Table 2 also shows disparities between the Sumatra, Kalimantan and Sulawesi regions com-

pared to the Papua region. Women in the Sumatra region have 1.370 times the chance of mak-

ing�4 ANC visits compared to women in the Papua region (OR 1.370; 95% CI 1.066–1.761).

Women in the Kalimantan region had 2.232 times the chance of making�4 ANC visits com-

pared to women in the Papua region (OR 2.232; 95% CI 1.664–2.994). Women in the Sulawesi

region had 1,980 times the chance of making�4 ANC visits compared to women in the Papua

region (OR 1.980; 95% CI 1.523–2.574).

In addition to the region category, other variables found to contribute to the predictor are

age group, husband/partner, education level, parity, wealth status, and health insurance.

Table 3 shows that women in the age group of 15–19 years had a 0.336 times higher chance of

making�4 ANC visits compared to women in the age group of 45–49 years (OR 0.336; 95%

CI 0.218–0.519). The age group of 20–24 years had 0.675 times the chance of making�4 ANC

visits compared to women in the age group of 45–49 years (OR 0.675; 95% CI 0.465–0.979).

This shows that the youngest age group has a lower possibility of�4 ANC visits than the oldest

age group.

Table 3 indicates that women who have a husband/partner have a better chance of making

�4 ANC visits than those without a husband/partner. More specifically, women who have a

husband/partner have a 2.107 times higher chance of making�4 ANC visits compared to

women who do not have a husband/partner (OR 2.107; 95% CI 1.674–2.651).

Table 3 shows that women with higher levels of education have a better chance of making

�4 ANC visits than those without higher levels of education. Women with primary education

had 2.527 times the chance of making�4 ANC visits compared to women with no education

(OR 2.527; 95% CI 1.838–3.474). Women with secondary education were 3.882 times more

likely to make�4 ANC visits compared to women with no education (OR 3.882; 95% CI

2.815–5.353). Women with a higher level of education had 3.669 times the chance of making

�4 ANC visits than women with no education (OR 3.669; 95% CI 2.559–5.259).

Table 3 shows that women with lower parity have a better chance of making�4 ANC visits

than those who have a parity >4. Women who have a parity <2 have 3.580 times the chance of

making�4 ANC visits than women who have a parity >4 (OR 3.580; 95% CI 2.857–4.485).

Women who had parity between 2 and 4 had 2.519 times the chance of making�4 ANC visits

compared to women who had a parity >4 (OR 2.519; 95% CI 2.121–2.992).

Table 3 shows that the higher the wealth status held by a woman, the higher the probability

of making�4 ANC visits. The richest women had 3.596 times the chance of making�4 ANC

visits compared to the poorest women (OR 3.596; 95% CI 2.813–4.586).

Table 3 shows that women covered by health insurance had a better chance of making�4

ANC visits than those who were not covered. Women who are covered by health insurance

have 1.485 times the chance of making�4 ANC visits compared to women who are not cov-

ered by health insurance (OR 1.485; 95% CI 1.334–1.653).

Discussion

The results showed that disparity between regions in the use of ANC is still ongoing. The dis-

parity is also clearly seen between the eastern and western regions. The results of this analysis

are in line with several studies in Indonesia that show that the eastern region lags behind the

western region [19, 20], especially when compared to the Java-Bali region as the center of

government.

Regional disparities in antenatal care utilization
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Geographically, conditions in eastern Indonesia also show more extreme variability than

conditions in the western regions. These conditions make some parts of eastern Indonesia fall

in the category of an isolated or remote area [20–22], and some other areas are quite difficult

to reach because of the limited means of available roads and public transportation [19].

Qualitatively, some research also shows that in the eastern region, having more health

beliefs is a challenge for health workers to strive for better maternal health [23, 24]; this not

only applies to the community but also applies to the health belief encompassed by health

workers because they are an inseparable part of the community itself [25].

The analysis shows that there is no difference between urban and rural areas in ANC utili-

zation in Indonesia. This condition is different from the findings in Nigeria [26], Ethiopia [9],

Pakistan [27] and several other countries [28], which found disparities between urban and

rural areas.

The age group was found to be a predictor of ANC utilization. The youngest age group has

a lower probability of making�4 ANC visits. This is likely due to a lack of experience, so

knowledge about health risks is lower [29, 30]. A study in India that analyzed the relationship

between child marriage and the utilization of maternal healthcare services concluded that

many challenges were found; more effort was needed so that child marriage could have a posi-

tive impact on the use of maternal healthcare services [31].

The analysis shows that women who have husbands/partners are more likely to use ANC.

This is in line with the findings of several studies that have shown the role of a husband/part-

ner in providing support for a woman’s healthy lifestyle [32–35]. Some other studies actually

encourage a husband to help improve a woman’s health status by actively encouraging a

healthier lifestyle [36, 37].

The analysis of this study proves that education is one of the determining factors for

women in Indonesia to make�4 ANC visits. In general, it can be explained that the more

educated a person is, the easier it is to receive new health information and understand the

dangers or risks of behaviors that have an impact on health [38–40]. Education has also

been shown to play a role in one’s perception of the quality of health services [41, 42].

Furthermore, improving education is generally accepted as one of the determinants of life

expectancy [43].

This study found that parity is a determinant of the use of ANC. The lower the parity, the

more likely one is to make�4 ANC visits. Parity as one of the determinants of ANC utilization

has also been found in several recent studies in several countries [44–46].

In line with the level of education, wealth status was also found to be directly proportional

to the likelihood of�4 ANC visits. This result is in accordance with several studies that found

that wealth status is one of the positive determinants of ANC utilization, namely, in Ethiopia

[47], Pakistan [48], Nigeria [49], and Uganda [50]. The higher the wealth status of a woman is,

the more likely the woman is to make�4 ANC visits.

Women covered by health insurance were found to have higher ANC utilization. Women

who did not have health insurance had lower ANC utilization. This finding is in line with the

goal of the National Health Insurance released by the Indonesian government to provide uni-

versal access to health care facilities [51, 52]. Social insurance policies to increase public access

to health care facilities have also been adopted by other countries. The results of other studies

that have evaluated this matter have shown positive results [53–55], although there were still

some obstacles encountered in the implementation [56, 57].

The disparities found and detected in this study are still limited to a superficial understand-

ing. Researchers suggest that further research be carried out to detect the in-depth causes of

disparity.

Regional disparities in antenatal care utilization

PLOS ONE | https://doi.org/10.1371/journal.pone.0224006 February 13, 2020 9 / 13

https://doi.org/10.1371/journal.pone.0224006


Conclusions

Based on the results of this study, it can be concluded that there were interregional disparities

was in�4 ANC visits during pregnancy in Indonesia. Besides regional, other influential vari-

ables were husband/partner, education level, parity, wealth status, and health insurance.

The structured policy is needed to reach regions that have low coverage of�4 ANC. Policy-

makers need to use the results of this study to take the necessary policies. Policies that focus on

service equality to reduce disparities.
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