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Background Reducing inequality in maternal, neonatal and infant mortality
are key targets in the Sustainable Development Goals. This study is the first to
evaluate the impact of Indonesia’s national health insurance scheme, Jaminan
Kesehatan Nasional (JKN), on access to maternal health services by sociode-
mographic status.

Methods: Using data from the 2017 Indonesia Demographic and Health Sur-
vey (IDHS) on women with live births in 2016-2017, we conducted propensity
score matching (PSM) analysis to evaluate the association of JKN enrollment on
the following maternal health care utilisation outcomes: (1) at least four ante-
natal care (ANC4+) visits; (2) ANC4+ visits and received essential components
of ANC; (3) skilled birth attendance; (4) facility-based delivery; (5) post-natal
care (PNC); and (6) PNC with skilled provider. Analyses were conducted at the
national level and by economic subgroup and region of residence. Additional-
ly, we investigated the potential negative impact of JKN on access to maternal
health services among the uninsured population by looking at trends over time
using data from the 2012 and 2017 IDHS.

Results Of the 5429 women who had recently given birth, 61% were insured
by JKN in 2017. After matching treated and untreated women on key socio-
demographic characteristics, enrollment in JKN was associated with a higher
prevalence of receiving ANC4+ visits (7.4%, 95% confidence interval (CI)=4.8-
9.39); ANC4+ visits and received essential components of ANC (5.6%, 95%
Cl=3.3-7.9); skilled birth attendance (3.0%, 95% Cl=1.5-4.5; facility-based
delivery (10.2%, 95% CI=7.5-12.7); PNC (4.0%, 95% CI=2.2-5.7); PNC with
skilled provider (4.5%, 95% CI=2.6-6.5). Effect sizes were larger among the
poor and those living in less-developed areas, such as Eastern Indonesia and
Sulawesi, except for at least ANC4+ and received clinical components.

Conclusions Expansion of health insurance coverage was associated with re-
ductions in sociodemographic inequalities in access to maternal health services
in Indonesia. However, large differences in utilisation persist across regions and
by economic subgroup. Accelerating progress toward universal health cover-

age may reduce health inequalities in other low and middle-income countries.

Despite declines in maternal, newborn, and child mortality since implementation
of the Millennium Development Goals in 1990, these burdens remain dispropor-
tionately high among disadvantaged groups in low- and middle-income countries
(LMICs) [1,2]. Achieving equitable access to high quality essential maternal health
service has been identified as an important instrument for countries to reduce ma-
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ternal and neonatal mortality and attain Sustainable Development Goals (SDGs) 3.1 and 3.2 [3]. Indo-
nesia, a lower-middle income country, has one of the highest maternal mortality ratios (MMRs) in the
South-East Asia Region [4] at 305 maternal deaths per 100000 live births, with a substantially higher
MMR of 489 in Eastern Indonesia [3,5,6]. Aside from the direct loss of life, a maternal death can result
in profound negative health consequences for neonates and other children in the household, can lead to
household economic deprivation, and productivity losses to society [7,8].

A high burden of maternal death is often linked to inequality in access to maternal health services [8-10].
Women from disadvantaged groups, including the poor and those living in rural and remote areas, often
face increased financial barriers and limited access to high quality health services, resulting in lower cover-
age of essential maternal health care services [8-15]. These inequities also persist across regions. For exam-
ple, health services are more concentrated in the more developed islands of Java-Bali, while lack of services
and understaffing remains a problem in less developed regions of Sulawesi and Eastern Indonesia [14,16].

In 2014, the Indonesian government rolled out the worlds largest single-payer health insurance pro-
gramme [12], Jaminan Kesehatan Nasional (JKN), or National Health Insurance, to achieve universal health
coverage (UHC) by 2019. The programme integrates and replaces all previous fragmented social health
insurance schemes, including Jamkesmas, Jamkesda and Askeskin [12,17]. Not only covering the poor and
near-poor, JKN scheme is compulsory for all people in Indonesia, with a differentiated timeline until it
covers the entire population. Participants are categorized into four groups: 1) subsidised participants
or Penerima Bantuan Iuran (PBI)/Premium assistance beneficiaries, for the poor and near-poor; 2) salary
earners and formal workers, for employees in the public and private sectors; 3) informal workers, for the
non-poor who work in the informal sector; and 4) non-salaried workers [12]. Data from Social Security
Agency for Health show the incline of enrolment rates from 48% in January 2014 to 85%, or almost 225
million people by the end of 2019 with around 60% among those classified as subsidised participants
or poor and near-poor [18,19]. The programme provides comprehensive coverage of treatment for most
outpatient and inpatient visits in public and enlisted private facilities. For maternal health services, JKN
covers antenatal, delivery, and postnatal care, as well as referral services at secondary and tertiary hospi-
tals [20]. Despite the introduction of JKN, the burden of out-of-pocket expenditure on health stood at
40% in 2018 [21], with the insured still incurring high OOPE.

Evidence on the impact of JKN on coverage of maternal health services and inequalities in service utilisa-
tion is lacking. Prior studies from Indonesia on maternal health and JKN were descriptive, based on old-
er data, and focused on district-level populations [20,22-24]. No studies have used nationally-represen-
tative data to examine the impact of JKN across economic subgroups and regions [22,24]. A study using
2016 data found that JKN accelerates poor women’s access to skilled birth attendance [20]. However, this
study did not consider other maternal health care utilisation outcomes and did not assess the difference
in impact across all economic subgroups and regions. We present the first study that uses recent pop-
ulation-level, nationally-representative data from 2017 to examine the impact of JKN on inequalities in
maternal health services use across the continuum of care, from antenatal to intrapartum, to postpartum
care. We further investigate how the impact of JKN on access to maternal health services varies across
economic subgroups and regions of the country.

METHODS

The Strengthening and Reporting of Observational Studies in Epidemiology (STROBE Statement) was
used as a guidance in reporting this study [25].

Data set and sample

We used cross-sectional data from the 2012 and 2017 Indonesia Demographic and Health Survey (IDHS),
carried out by Statistics Indonesia (Badan Pusat Statistik) in collaboration with the National Population
and Family Planning Board (Badan Kependudukan dan Keluarga Berencana Nasional) and the Ministry of
Health [26]. DHS applies standardised instruments to measure key maternal service utilisation to ensure
validity and comparability of results across countries. In Indonesia, the survey used a multi-stage strat-
ified design to generate a representative sample from all 34 provinces. The 2017 IDHS was used for the
main analysis, with the 2012 IDHS used to explore the time trend of service use between 2012 and 2017.
There were 45607 and 49 627 women aged 15-49 who completed the interview in 2012 IDHS and 2017
IDHS, respectively. The response rates were 95.9% (2012) and 97.8% (2017). A detailed description of
the survey objectives and methods can be found elsewhere [26,27].
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For the main analysis, our sample included women aged 15-49 years who had a recent live birth in 2016-
2017. IDHS only recorded a complete information of maternal health services utilization for most recent live
birth. For those with multiple births, only the last of multiple births are considered. Hence, each respondent
was included only once in the analysis. To ensure differences in outcomes can be attributed to JKN, we re-
moved 117 respondents (2% of the sample) who were only covered by other insurance including private
insurance and employer-provided insurance plans. After removing respondents who had missing values in
outcome and independent variables (0.6% of the sample), our sample consisted of 5717 respondents or 5429
respondents after weighting (sample flowchart in Figure S1 in the Online Supplementary Document).
Sampling weight was applied to account for the multiple-stage design of DHS data set.

Variables

PAPERS

Outcomes variables

We examined six indicators of maternal health service use: 1) at least 4 antenatal care (ANC 4+) visits;
2) ANC#4+ visits and received clinical components of ANC; 3) skilled birth attendance (SBA); 4) facili-
ty-based delivery; 5) post-natal care (PNC); and 6) and PNC with a skilled health provider. All measures
were coded as O for “no” or 1 for “yes”. The definition of ANC visits refers to the WHO Focused ANC
(FANC) and the Ministry of Health Decree No0.97/2014, which includes the first visit in the first trimes-
ter, second visit at second trimester, and the third and fourth visits at third trimester [28]. We further
assessed the clinical intervention received by respondents: including weight and height measurement,
blood pressure measurement, urine and blood sample taken, stomach examined, consultation, and iron
supplementation. Women who had ANC4+ and received the eight essential clinical components of rou-
tine ANC from skilled providers were categorised receiving good quality of ANC services. Skilled birth
attendance was defined as delivery attended by doctor, nurse, midwife, and village/auxiliary midwife [29].
Facility-based delivery was defined as delivery at a hospital, health centre, maternity home, and clinic.
PNC was defined as receiving care within 2 days after delivery (detailed definitions in Table S1 in the On-
line Supplementary Document) [26].

Treatment and control groups

The primary independent variable is the respondent’s enrolment in JKN, using the questions: “Are you
covered by any health insurance?” and “What type of health insurance are you covered by?” to catego-
rise the following;

a) Treatment group (N=3,661): respondents who answered affirmatively for having JKN cov-
erage (either PBI/Jamkesda (regional health insurance) or Non-PBI).

b) Control group (N=2,044): respondents who had no health insurance at the time of the
survey.

Covariates

We controlled for maternal age at the time of the survey, marital status, birth order, level of education,
women’s employment status, wealth index (as constructed by the DHS based on household assets, hous-
ing materials, water access and sanitation facilities), media exposure (internet and newspaper), residency
and region of residence [26]. Wealth index and region of residence were used to measure inequalities in
access to maternal health services. Existing studies were used in selecting covariates to minimise selection
bias of JKN enrolment [16,23,24,30].

Statistical analysis

Propensity scoring matching (PSM) approach was applied to compare maternal health services utilisation
among those insured and not insured with JKN. This statistical method was selected as women’s enrol-
ment in health insurance is not random and can be strongly influenced by unobservable and observable
characteristics (selection bias) [23,24]. In brief, the analysis consists of three stages.

First, we applied a logit model (due to the dichotomous outcome indicator) to estimate the propensity
score, or a predicted probability of insurance by JKN given a set of observable covariates. Second, we used
the psmatch2 command to match participants and non-participants on the basis of the propensity score.
To ensure that the propensity score’s distribution was similar for insured (treatment) and uninsured (con-
trol) women, we evaluate the quality of matched pairs by applying balance diagnostic test. Following the
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Rosenbaum and Rubin, we used absolute standardised mean difference as the most common measure
to ensure balance within treatment and control group with respect to the covariates [31-33]. Studies in-
dicates that standardised mean differences less than 10% is considered balance [31,34]. We also com-
puted other metrics, pseudo-R?, Rubin’s B and Rubin’s R, as additional measures to ensure our quality of
matching. The Rubin’s B should be less than 25 and R ranged from 0.5 to 2. The balance check was per-
formed for different matching algorithms, including nearest neighbour (NN) with and without replace-
ment, radius matching, and Kernel matching. We selected Kernel matching for our main analysis as the
result shows the satisfactory balance in all diagnostics checks (balancing check in Table S2-S4 in the On-
line Supplementary Document). Lastly, we use the kmatch command [35] to estimate the difference in
maternal health services utilisation between the treated and control with a calliper of bandwidth equal
to 0.2 of the standard deviation of the logit of the propensity score. To improve accuracy, bootstrapping
with 200 replications was performed to estimate the standard error. Stratified analyses were conducted
to assess the impact of JKN across population groups. All statistical analyses were conducted using Stata
14.2 SE (StataCorp, College Station, Texas 77845, USA).

Robustness check

We performed a sensitivity analysis using Coarsened Exact Matching (CEM) algorithm. CEM matched the
treatment group to the control group with the exact same covariates value, which mostly produces very
few matches and may also narrow the representativeness of the remaining sample [36]. We also conduct-
ed a sensitivity analysis using the Mantel and Haenszel (MH) method. The Gamma coefficient I =1 in-
dicates there is no hidden bias, while higher values of I" indicates more influence of unobserved factors.
This study set the I' between 1 and 2 with an increment of 0.1, an approach adopted by previous studies
using PSM [23,37]. Furthermore, we applied the multiple hypothesis testing using Bonferroni and Holm
procedure to control Type 1 error (the probability of rejecting a true null hypothesis) inflation due to si-
multaneous testing of null hypotheses for the six outcomes [38,39].

Any public health insurance programme, financing strategies or otherwise, can have unintended conse-
quences. We investigated the potential negative impact of JKN on access to maternal health services for
the uninsured population comparing their health care service utilisation rates before and after the imple-
mentation of JKN, using data from 2012 to 2017.

RESULTS

Sample characteristics

The characteristics of our study sample are reported in Table 1. Overall, 61% of the women who re-
cently gave birth were insured by JKN in 2017. The majority of respondents were less than 35 years old,
married, with two or fewer children, had completed secondary education, had no occupation, were not
exposed to internet and newspaper, and lived in Java-Bali region. Despite the poor and near-poor being
eligible for full or partial subsidies through JKN, there was little difference in the distribution of respon-
dents across wealth quintiles within the insured and uninsured population, with the exception being few-
er respondents within the highest wealth quintile among the uninsured group. The proportion of women
receiving maternal health services was higher for those insured with JKN compared with the uninsured:
(1) ANC4+ visits (78.6% vs 71.0%); (2) ANC 4+ visits and received clinical components of ANC (23.4%
vs 19.8%); (3) SBA (94.4% vs 90.6%); (4) facility-based delivery (86.8% vs 78.1%); (5) PNC (90.2%
vs 85.4%); (6) PNC with skilled providers (89.3% vs 83.7%). Sample characteristics for 2012 IDHS are
available in Table S3 in the Online Supplementary Document.

Propensity score estimation and balance diagnostics test

Table 2 presents the predicted probability of enrolment in JKN according to logistic regression model. Type of
employment, exposure to internet, and residency were the most important predictors of women’s enrolment
status in JKN. For example, women who work in white-collar jobs were 2.34 times (95% CI=1.74-3.16)
more likely to be insured by JKN compared to women who had no occupation. Women who were exposed
to internet at least once a week had 1.46 (95% CI=1.09-1.97) higher probability of being insured in JKN
than women who did not expose to internet. Those who lived in urban area had 1.36 (95% CI=1.15-1.62)
higher odds of being insured by JKN compared to rural groups. No significant differences in enrolment sta-
tus were found for the other wealth quintiles, as compared to the poorest group (Table 2).

JUNE 2020 + VoL. TONoO. 1 » 010429 4 www.jogh.org * doi: 10.7189/jogh.10.010429



Mmaternal health services in Indonesia

Table 1. Background characteristics of women who had recent live birth between 2016 and 2017*

Au Trearment: insuren Y JKN  Controv: unmsuren gy JKN
VaningLES y " o y
(] (] N (] ]

Overallf 100.0 5429 61.4 3332 38.3 2097
Outcomes variables:
(@) ANC 4+ 75.6 4107 78.6 2618 71.0 1489
(b) ANC 4+ and received clinical components of

22.0 1194 234 780 19.8 414
ANC
(¢) Skilled birth attendance 92.9 5045 04 .4 2892 90.6 1900
(d) Facility-based delivery 83.5 4531 86.8 3145 78.1 1639 wn
(e) PNC 88.4 4795 90.2 3004 854 1791 Eé
(D PNC with skilled provider 87.1 4729 89.3 2097 83.7 1756 (o
Control variables: é
Age (in years):
15-24 25.1 1364 22.9 764 28.6 600
25-34 51.9 2819 52.4 1745 51.2 1074
35-42 21.0 1140 22.4 747 18.7 392
42-49 2.0 107 2.3 76 1.5 31
Marital status:
Unmarried 1.9 104 1.6 54 2.4 50
Married 98.1 5325 98.4 3277 97.6 2047
Birth order:
1 32.7 1776 32.4 1081 33.2 695
2 353 1918 34.2 1139 37.1 778
3 18.9 1027 19.5 648 18.1 379
4 8.0 437 8.4 279 7.5 158
5 or more 5.0 271 5.5 184 4.2 87
Education:
None/incomplete primary 6.5 352 6.4 212 6.7 140
Complete primary 18.0 979 16.9 562 19.9 417
Incomplete secondary 28.3 1535 25.6 852 32.6 683
Complete secondary 31.0 1684 30.9 1029 31.2 655
Higher/vocational 16.2 879 20.3 677 9.6 202
Employment:
None 56.7 3076 52.7 1755 63 1320
Agriculture 6.8 367 6.2 206 7.6 160
Blue-collar 24.9 1352 25.5 849 24 503
White-collar 11.7 634 15.6 520 5.4 114
Exposure to internet:
Not at all 61.7 3351 57.5 1916 68.4 1435
Less than once a week 30.3 1645 32.7 1090 26.5 556
At least once a week 8.0 433 9.8 326 5.1 107
Exposure to newspaper:
Not at all 4.1 220 3.8 128 4.4 92
Less than once a week 12.9 702 13.3 443 12.3 259
At least once a week 83.0 4506 82.9 2760 83.3 1746
Wealth index:
Very poor 20.2 1098 19.5 650 21.4 448
Poor 20.9 1135 19.2 640 23.6 495
Middle 19.9 1079 19.2 640 20.9 439
Rich 20.8 1129 20.6 688 21.1 442
Very rich 18.2 987 214 714 13.0 273
Residency:
Rural 51.9 2818 48.3 1610 57.6 1208
Urban 48.1 2611 51.7 1721 42.4 890
Region of residency:
Eastern Indonesia 3.5 192 3.9 131 2.9 62
Sulawesi 74 402 8.9 297 5 105
Kalimantan 6.0 326 5.2 174 7.2 152
Nusa Tenggara 4.9 263 4.5 151 5.4 113
Sumatra 22.7 1235 229 765 22.4 470
Java & Bali 554 3010 54.4 1814 57 1196

PNC — post-natal care, JKN — Jaminan Kesehatan Nasional
*This table includes all women who had birth recent live birth between 2016-2017 before matching. ANC 4+: At least 4 antenatal
care visits. Percentages and Ns are weighted. Unweighted sample size=5717.
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Table 2. Factor associated with Jaminan Kesehatan Nasional

(JKN) enrolment in 2017*

VIARIABLES AOR (95% CI) P-vaLuE
Age:

15-24y Ref.

25-34y 1.12 (0.92-1.37) 0.248
3542y 1.31 (1.00-1.73) 0.054
42-49 'y 1.76 (0.95-3.26) 0.073
Marital status:

Unmarried Ref.

Married 1.37 (0.86-2.18) 0.187
Birth order:

1 Ref.

2 0.96 (0.79-1.17) 0.695
3 1.06 (0.83-1.36) 0.655
4 1.02 (0.74-1.39) 0.915
5 or more 1.25 (0.83-1.87) 0.284
Education:

None/incomplete primary Ref.

Complete primary 0.94 (0.70-1.27) 0.684
Incomplete secondary 0.89 (0.66-1.20) 0.461
Complete secondary 0.97 (0.71-1.33) 0.855
Higher/vocational 1.25 (0.86-1.80) 0.238
Employment:

None Ref.

Agriculture 0.96 (0.74-1.27) 0.794
Blue-collar 1.17 (0.99-1.40) 0.073
White-collar 2.34 (1.74-3.16)  <0.0001
Exposure to internet:

Not at all Ref.

Less than once a week 1.26 (1.07-1.47) 0.004
At least once a week 1.46 (1.09-1.97) 0.012
Exposure to newspaper:

Not at all Ref.

Less than once a week 1.10 (0.76-1.58) 0.615
At least once a week 1.05 (0.75-1.48) 0.781
‘Wealth index:

Very poor Ref.

Poor 0.85 (0.67-1.08) 0.173
Middle 0.89 (0.68-1.15) 0.365
Rich 0.82 (0.62-1.08) 0.150
Very rich 1.04 (0.75-1.44) 0.812
Residency:

Rural Ref.

Urban 1.36 (1.15-1.62) <0.0001
Region of residency:

Eastern Indonesia Ref.

Sulawesi 1.28 (0.92-1.80) 0.148
Kalimantan 0.55 (0.38-0.78) 0.001
Nusa Tenggara 0.63 (0.44-0.90) 0.011
Sumatra 0.73 (0.53-1.01) 0.059
Java & Bali 0.68 (0.49-0.94) 0.021

AOR — adjusted odds ratio, CI — confidence interval

*Hosmer and Lemeshow Test of goodness of fit: P-value=0.959.

Regional areas

According to the balance diagnostic checks, we verified that
Kernel matching resulted satisfactory balance for all model
parameters (in Table S2-S3 in the Online Supplementary
Document). After matching, the treatment and control group
became comparable, as shown by low standardised difference
in means across all covariates (<10%). We also estimated the
low pseudo-R2, with Rubins B and Rubin’s R were 7.4 and
0.92, respectively. The distribution of the propensity score,
including region of common support, by control and treat-
ment groups is presented in Figure S2 in the Online Sup-
plementary Document. A total of 12 treated participants
were off support after matching and were removed from the
sample. The result of the balancing test for the other match-
ing algorithms is available in Table S4 in the Online Supple-
mentary Document.

Effects of JKN on maternal health outcomes

Table 3 shows the difference in maternal health services utili-
sation between the insured and uninsured at the national lev-
el, as measured by the average treatment effect on the treated
(ATT). Enrollment in JKN was associated with an improve-
ment in receiving all six maternal health services (P<0.0001).
The highest effect size was found for facility-based delivery,
while the smallest effect was for SBA. Enrollment in JKN was
associated with greater prevalence in ANC 4+ visits by 7.4%
(95% CI=4.8-9.9), ANC 4+ visits and received clinical com-
ponents of routine ANC by 5.6% (95% Cl=3.3-7.9), skilled
birth attendance by 3.0% (95% CI=1.5-4.5), facility-based
delivery by 10.2 (95% CI=7.5-12.7), PNC by 4% (95%
Cl=2.2-5.7), and PNC with skilled provider by 4.5% (95%
Cl=2.6-6.5). Table 3 also shows the percentage change in
outcome variables relative to the control group.

Differential effect of JKN by
sociodemographic groups

Economic groups

Our results by economic subgroup (Figure 1) indicate that
the differences in outcomes associated with JKN enroll-
ment were larger for the poorest wealth quintiles compared
to the most affluent, although the 95% confidence intervals
overlapped in all but the skilled birth attendance outcome
(ATT=7.2,95% CI=2.2-12.1 vs ATT=-0.7 95% CI=-1.3t0
-0.1). However, the effect of JKN enrollment on the quality of
routine ANC visits was more pronounced in the rich wealth
quantiles. Substantial gaps in maternal health services utili-
zation between the poorest and richest wealth quintiles still
exist. For instance, facility-based delivery was 38 percentage
points lower for the poorest quintile (58.5%) compared to the
richest (96.9%) among those insured by JKN.

Figure 2 shows the difference in maternal health services utilisation between the insured and uninsured
across regional areas. Our results indicate that JKN was associated with greater utilisation in Eastern In-
donesia compared to Java & Bali for three outcomes: (1) facility-based delivery (ATT =20, 95% CI=10.4-
29.7vs ATT=4.0,95% Cl=1.2-6.8), PNC (ATT=14.1,95% CI=4.0-24.2 vs ATT=2.8,95% C1=0.3-6.0),
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and PNC with skilled providers (ATT=15.1, 95% CI=5.8-24.3 vs ATT=3.5, 95% CI=0.7-6.3). Large
and statistically significant differences in ATT were also found for Sulawesi and Kalimantan, for some of
utilisation outcomes. However, the findings indicate that inequalities still persist across regional areas.
Utilisation of all maternal health services in Eastern Indonesia was much lower than in Sumatra and Java
& Bali. For instance, among those insured by JKN, the percentage of ANC4+ visits in Eastern Indonesia
(52.4%) was 34.3 percentage points lower than in Java & Bali (86.7%).

Table 3. The average treatment effect on treated (ATT) of Jaminan Kesehatan Nasional JKN) on maternal health services*

VARIABLES TreatmenT GROUP:  ConTROL GROUP: PR CENTRCETOHAREE
Insurep By JKN  Uninsurep By JKN
% % %  (95% CI) f %

(a) % At least 4 ANC visits Unmatched 73.0 65.2 7.8 1.2
Matched 73.1 65.7 74 (4.8-9.9)%%* 8.8% 1.5
(b) % At least 4 ANC visits and received Unmatched 21.0 16.3 4.7 1.1
clinical components of ANC Matched 21.0 15.4 56 (3.3-7.9)%%* 36.4% 1.2
(c) % Skilled birth attendance Unmatched 92.7 88.0 4.7 0.8
Matched 92.7 89.7 3.0 (1.5-4.5)%%** 3.3% 0.9
(d) % Facility-based delivery Unmatched 82.2 70.0 12.2 1.1
Matched 82.2 72.0 102 (7.5-12.7)*** 14.2% 1.4
(e) % PNC Unmatched 88.4 81.9 6.4 09
Matched 88.4 84.4 4.0  (22-5.7)%%* 4.7% 1.1
(D % PNC with skilled providers Unmatched 87.1 79.8 7.3 0.8
Matched 87.1 82.5 4.5 (2.6-6.5)%** 5.5% 1.0

ANC — antenatal care, PNC — post-natal care, SE — standard error, ATT — treatment effect on the treated, CI — confidence interval
*N after matching=5705
+The average treatment effect on the treated (ATT) was calculated using psmatch2 command to estimate the difference of maternal care utilisation be-
tween treatment and control. We used Kernel matching with a calliper of bandwidth equal to 0.2 of the standard deviation of the logit of propensity

score. To improve accuracy, bootstrapping with 200 times replications was performed to estimate the standard error.
#Significance: *P<0.05; **P<0.01; ***P<0.001.

Subgroups Treatment Control % ATT (95% CI) P-value
At least 4 ANC visits
Very poor 56.2 48.2 e 10.0 (4.4-15.6) <0.0001
Poor 70.2 61.6 —— 8.7 (2.2-15.1) 0.009
Middle 78.4 71 e — 7.4(1.4-13.4) 0.072
Rich 80.6 78.1 — 1 2.4(-3.8-8.8) 0.426
Richest 86.9 83.2 | e 3.7(-3.8-11.3) 0.508
At least 4 ANC visits and received clinical components
Very poor 10.3 7.6 | ® 2.7(0.0-5.4) 0.059
Poor 18.8 13.3 —— 5.5(0.8-10.1) 0.02
Middle 20.8 17.6 e 3.2(2.5-8.9) 0.268
Rich 32.0 20.6 —@—— 11.4(4.8-17.9) 0.001
Richest 28.0 19.8 ——&——— 8.2(0.1-16.5) 0.052
Skilled birth attendance
Very poor 78.8 71.6 ——— 7.2(2.2-12.1) 0.005
Poor 94.0 89.8 —o— 4.2(0.7-17.5) 0.017
Middle 98.0 95.8 e 2.2(-0.8-5.2) 0.156
Rich 99.1 96 -o— 3.1(0.0-6.1) 0.051
Richest 99.3 100 [ 0.7 (-1.3-(0.1) 0.021
Facility-based delivery
Very poor 58.5 45.2 —@—— 13.3(7.7-18.9) <0.0001
Poor 82.2 69.7 —0—— 125(7.1-17.9) <0.0001
Middle 90.0 81 ——8——  9.0Q2.4-15.5) 0.007
Rich 93.2 80.6 —@&—— 12.6(7.3-18.0) <0.0001
Richest 96.9 91.9 B e a— 5.0(-1.0-11.1) 0.1
PNC
Very poor 76.8 67.9 R — 8.9(3.7-14.0) <0.0001
Poor 88.2 82.6 — 5.6(0.7-10.4) 0.024
Middle 91.6 89.5 B B -0.2(2.9-7.1) 0.876
Rich 94.9 88.6 — 6.3(1.5-11.0) 0.01
Richest 95.2 94.7 R -0.5(-3.6-4.6) 0.812
PNC with skilled provider
Very poor 73.3 63 B — 10.3 (4.5-15.9) <0.0001
Poor 86.9 80.7 — 6.2(1.3-11.0) 0.013
Middle 91 88.2 & 2.8(-1.6-7.2) 0.206
Rich 95.9 878 —@— 8.1(2.4-11.7) 0.003
Richest 95.2 94.7 — 0.5(-3.6-4.6) 0.808
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% ATT (95% CI)

P-value

41.9
53.4
65.3
69.7
66.7
80.8

5.6
6.9
193
26.4
8.9
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Figure 1. The average treatment effect on treated (ATT) of Jam-
inan Kesehatan Nasional (JKN) on maternal health services, by
economic status. ANC — antenatal care, PNC — post-natal care.

Figure 2. The average treatment effect on treated (ATT) of Jaminan
Kesehatan Nasional (JKN) on maternal health services, by regional
of residency. ANC — antenatal care, PNC — post-natal care.
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Figure 3. Trend of maternal health services by health insurance enrolment, Indonesia 2012-2017. We only included
women who had recent live birth in 2011-2012 (2012 IDHS) and 2016-2017 (2017 IDHS). Number of samples in
2012 =4432. Number of samples in 2017 =5429. Percentages and numbers are weighted.

Unintended consequences of JKN

We tested whether there were unintended negative impacts of JKN for uninsured women. According to
Figure 3, the trend of maternal service utilisation increased for both the insured and uninsured from
2012 to 2017. The trend increased for ANC4+ (68.7% vs 71.0%); ANC4+ with skilled providers (12.2%
vs19.8%); SBA (84.9% vs 90.6%); facility-based delivery (66.5% vs 78.1%); PNC (78.7% vs 90.9%); and
PNC with skilled providers (76.4% vs 83.7%) among the uninsured. Therefore, it appears that JKN was
not associated with a reduction on utilisation among the uninsured.

Sensitivity analysis and robustness check

All matching algorithms show consistent results that implementation of JKN was associated with an im-
provement in access to maternal health services. NN with replacement had a higher ATT compared to
others, but has a poorer quality of matching covariates (in Table S6 in the Online Supplementary Doc-
ument). Using CEM reduced the sample size to 1657 observations or removed approximately 70% of
observations compared to Kernel matching (N=5705). CEM results suggest a slightly lower effect of JKIN
compared to Kernel matching across six outcomes (in Table S8 in the Online Supplementary Document).
However, no significant effect was observed in skilled birth attendance outcome. The results of sub-group
analysis also demonstrate that the benefit of JKN appears more pronounced among poor groups. How-
ever, JKN is mostly not statistically significant in regional areas subgroup analysis, most likely due to the
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small sample sizes covariates (in Table S9-S10 in the Online Supplementary Document). Finally, the re-
sults of the MH test imply that the results are moderately robust and insensitive to hidden bias at I'=1.5
in almost all outcome variables (in Table S11 in Online Supplementary Document). P-values obtained
by multiple hypothesis testing indicates that association between JKN and maternal health service use
is still significant at the 5% significance level (in Table S12 in the Online Supplementary Document).

DISCUSSION

Our findings show that women insured by JKN have improved access to maternal health care services
along the full continuum of care, compared with uninsured women. Our study also shows that these
findings were more pronounced among women in the poorest quintile households and those residing
in Eastern Indonesia, except for the quality of ANC visits. It is important to note that maternal health
services coverage rates among higher wealth quintiles and in more developed regions are generally very
high, and as such have less potential for increase as compared to lower coverage rates among the lower
wealth quintiles and less developed regions. Thus, our results suggest that there is a greater potential
for improvements when the coverage of maternal health services is low, for example, in lower-income
groups and less developed regions. However, the findings indicate that JKN is far from closing the gap
in access between the poor and non-poor: inequalities still persist in the coverage of maternal health
services across socioeconomic groups and geographical areas of Indonesia. These inequalities imply an
inequitable distribution of the subsidy and maternal health services provided within JKN. While a full
benefit incidence analysis is beyond the scope of this paper, clearly JKN funding follows utilisation, and
is concentrated where utilisation is highest in absolute terms. More remains to be done in supporting
improved access to services in marginalised population groups.

PAPERS

Our findings are consistent with previous studies from Indonesia and other LMICs [20,22,23,30,40-42].
Most studies have found health insurance to be significantly associated with an increased use of health
care services. Despite these findings, our study is consistent with others in finding that JKN has not closed
the gap of access to services within regions, in particular in Eastern Indonesia, where the availability of
human resources for health and facilities is still much lower compared to other regions [16,20,43]. In In-
dia, a conditional cash transfer program was found to have a greater effect on maternal health service use
in worse-off states with low coverage of maternal health services, compared to better-off states [41,44].

Despite this study’s promising findings, our findings suggested that the impact of JKN on quality of
ANC was more pronounced among the higher socio-economic groups. Poor supply-side readiness and
inadequate quality of care remain important challenges in Indonesia [9,12,45-47]. The referral system is
still lacking, resulting in delays in service provision. Necessary supplies and equipment, such as blood
transfusion, may not always be available [47]. These challenges are particularly evident in East Kaliman-
tan, a province with the highest rates of facility-based delivery and SBA in Kalimantan but persistently
high MMR [46]. The 2016 Indonesia Quantitative Service Delivery Survey revealed that the ability of
health providers to deliver ANC, identify risk of complications, and manage complications according
to guidelines is still weak [9]. While this study used limited measures of quality of care, it is clear that
expanding coverage of health insurance should be done simultaneously with improving supply-side
readiness, and progress towards UHC should also be measured through the lens of service quality [48].

WHO Strategies toward Ending Preventable Maternal Mortality seeks to “ensure universal health cover-
age for comprehensive sexual, reproductive, maternal and newborn health” [2]. Based on current trends,
Indonesia failed to achieve UHC by 2019 and may only achieve this target by 2034 [13,19]. One of the
obstacles to achieving UHC is reaching the ‘missing middle population’ or those who work in the infor-
mal sector with lower-middle income [12,13,43,49]. In 2016, only 7% of this population was covered by
JKN [49]. Since they must pay insurance premiums themselves, their willingness-to-pay becomes an im-
portant underlying factor that determines their enrolment. The poor availability and accessibility to health
care services, as well as lack of understanding on the significance of health insurance are the main reasons
that could impede their participation in the JKN [12,50]. Efforts should be made to reduce the disparities
in the availability of health services in less-developed regions and raise public awareness about the im-
portance of health insurance, in addition to the use of sanctions for individuals and employers [12,51].

Another major problem is a potential mistargeting of the poor and non-poor [12,49]. Despite eligibility
rules for full or partially subsidized premiums for the very poor and near-poor, around 40.8% of the very
poor households in our sample were not covered by JKN in 2017. A report published by World Bank
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produced a similar result: around half of very poor households, which should be categorized as subsi-
dized participants, were uninsured by JKN in 2016 [49]. BPJS-K and Ministry of Social Affairs should
collaborate with local government to validate the lists of poor and near-poor households and eliminate
mistargeting subsidised beneficiaries.

This study has several important limitations. First, enrolment status in JKN was asked at the time of the
interview, not at the time of pregnancy and delivery. We assumed that women had the same enrolment
status at the time of interview and during their previous pregnancy. We attempted to address this timing
issue by only including women who had had a recent live birth between 2016-2017, a year preceding
the survey, as others have done [30,40,42]. Second, although PSM can reduce the selection bias of JKN
enrolment, the analysis was cross-sectional and can only demonstrate the association between the vari-
ables, not causality. It is plausible that those who have opportunities to use maternal services have more
motivation to enrol in JKN than those who do not, for example because they live distant from available
services. Third, the analysis may still be subject to the problem of unobservable characteristics. For exam-
ple, we have not included controls for religion or ethnicity, which have been found to be associated with
utilisation of maternal health services [16,30,42], but was not available in the data set. We attempted to
minimise and test for the potential for bias through sensitivity analyses. Different matching techniques
and tests for unobserved confounding indicate these results are robust and insensitive to bias. Fourth,
sample sizes for some of the regional sub-group analyses were small, resulting in insignificant results with
very wide confidence intervals. Fifth, we only conducted pre- and post-analysis using serial cross-section-
al data from 2012 and 2017, which may not reflect the current pattern. Our trend analysis may also be
limited by issues of selection bias and unobservable confounding as the uninsured population pre-JKN
may not be comparable with the uninsured post-JKN. Further analyses are needed to explore this further
with longitudinal data if possible. Despite these limitations, our study offers compelling evidence on the
positive association of health insurance on utilisation of care at a national level, and sub-nationally by in-
come group and regional area.

CONCLUSIONS

This is the first study assessing the effect of JKN on access to maternal health services across the contin-
uum of care, using the most recent nationally representative data. Evidence from this study reveals that
government efforts to eliminate financial barriers and provide equitable access through national health
insurance can lead to improved access to maternal health services, especially for disadvantaged groups.
However, there remain significant socioeconomic and regional inequality in access to maternal health ser-
vices in Indonesia. Continued health system reforms in Indonesia must place greater emphasis on pro-
viding improved access to those disadvantaged groups.
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