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Abstract 
 
Maternal complications remain a critical challenge in Indonesia, where progress toward the 
SDGs target of reducing maternal mortality has been slow. This study investigates how 
education and the absence of health insurance shape complication risks. Using nationally 
representative data from the IFLS (2014/15), 6,156 women’s last pregnancies across 20 
provinces were analyzed. Multilevel logistic regression models were estimated, with 
predictive margins used to explore education with parity and insurance interactions. Women 
with primary or less education had significantly higher odds of complications than those with 
post-secondary education (OR=1.41, 95% CI). Predictive margins revealed that education 
reduced risks at higher parities, while first births carried elevated risks across all education 
groups. Insurance effects were uneven: women covered by government schemes (national 
health insurance/NHI, maternity insurance) had greater odds of complications (OR=1.32 and 
OR=1.36), while those with employer/private insurance showed lower risks (OR=0.61). 
Older maternal age (≥35 years) increased risks, whereas antenatal care visits did not show 
a consistent protective effect.  These findings emphasized that education and health 
insurance remain crucial for maternal complications in Indonesia. Policies should therefore 
prioritize first-time and high-parity mothers with low education, while also strengthening NHI 
to deliver equitable services, so that women without private insurance are not systematically 
disadvantaged.  
 
Keywords: maternal complications, maternal education, health insurance, parity, multilevel 
analysis 
 
 
Introduction 
 
Despite steady progress in reducing 
maternal mortality, Indonesia remains far 
from achieving the Sustainable 
Development Goals (SDGs) target (70 
deaths per 100,000 live births by 2030), with 
the current national maternal mortality ratio 
(MMR) estimated as one of the highest in 
Southeast Asia (189 per 100,000 live births) 
(BPS, 2024; Huang, et.al., 2025; Utomo, 

et.al., 2025). While maternal death is the 
most severe outcome, maternal 
complications represent a broader burden of 
morbidity that contributes to both immediate 
and long-term health risks (Diana, et.al., 
2020; McNestry, et.al., 2023). Unfortunately, 
research on maternal complications in 
Indonesia remains limited, particularly 
studies using nationally representative data. 

Most evidence on maternal 
complications in Indonesia comes from 
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small-scale or regional studies (Adisasmita, 
et.al., 2015; Rizkianti, et.al., 2021; 
Widyaningsih and Khotijah, 2018). National 
surveys, such as the Demographic and 
Health Survey (DHS) and the Indonesia 
Family Life Survey (IFLS), typically report 
maternal complications only for the last 
pregnancy within a defined recall period. 
This practice aligns with international 
monitoring standards but has been debated 
in the literature, as it may underestimate 
risks faced across multiple pregnancies and 
attenuate socioeconomic inequalities 
(Mensch, et.al., 2019; Weitzman, 2017). A 
systematic comparison of pregnancy-unit 
versus last-pregnancy analyses is rare, and 
most Indonesian studies still focus on last 
pregnancy data, which provides the most 
policy-relevant but possibly conservative 
estimates. 

Among determinants of maternal 
complications, two factors stand out for both 
research and policy relevance: maternal 
education and health insurance. Maternal 
education is a well-established predictor of 
health-seeking behavior, service utilization, 
and health outcomes (Karlsen et al., 2011; 
Ketema et al., 2020). In Indonesia, low 
education has been linked to reduced use of 
antenatal care and higher risks of 
complications (Bantas, et.al., 2018; Tripathi 
and Singh, 2017). Meanwhile, the expansion 
of national health insurance (Jaminan 
Kesehatan Nasional/JKN) and maternal-
specific programs, such as Jampersal, were 
intended to reduce financial barriers to safe 
pregnancy and delivery. However, 
evaluations suggest mixed effects, with 
some studies reporting persistent 
inequalities or even higher complication 
rates among insured women (Anindya, 
et.al., 2020; Rizkianti, et.al., 2021). These 
findings underscore the importance of 
examining how education and insurance 
interact in shaping maternal health 
outcomes, alongside other maternal and 
household characteristics, to inform more 
effective policy design. 

Prior IFLS-based research has 
primarily examined how health insurance 
affects maternal healthcare utilization. For 
example, Sambodo, et.al. (2025) found that 
having any insurance, especially NHI, was 
positively linked to prenatal care use, while 
Idris and Sari (2023) showed that owning 
insurance significantly increased the 
likelihood of completing recommended 
antenatal visits. However, these studies 
primarily focus on service contact, leaving a 
critical gap in the literature. 

Addressing this gap, this study offers 
several novel contributions to the literature. 
First, it moves beyond prior analyses of 
healthcare utilization by focusing on 
maternal complications as the ultimate 
health outcome, thereby reframing the 
discussion from access to effectiveness of 
care. Second, it investigates the intersection 
of maternal education and health insurance, 
structural and institutional determinants that 
have rarely been examined together in the 
Indonesian context. In this study, “inequality” 
refers not only to differences among women 
of varying educational and economic 
backgrounds but also to disparities between 
provinces, Third, the study uses a multilevel 
analysis method that clearly takes into 
account the hierarchical nature of the data, 
where individual women are nested within 
provinces. This approach is particularly 
valuable because maternal health outcomes 
are influenced not only by individual and 
household characteristics but also by 
broader contextual conditions, such as 
provincial disparities in health infrastructure, 
policy implementation, and socioeconomic 
development. Accounting for these 
contextual factors yields a more accurate 
and nuanced understanding of how 
individual and regional dynamics shape 
maternal complications. Finally, by 
restricting the analysis to the last pregnancy, 
consistent with national reporting standards, 
the study produces findings that are both 
internationally comparable and directly 
relevant for maternal health policy and 
program design. Collectively, these 
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contributions strengthen the evidence base 
on maternal health inequalities in Indonesia 
and underscore the need for multilevel 
interventions to accelerate progress toward 
national maternal health targets. 
 
 
Methodology  
 
a. Study design and context 
This study utilized data from IFLS-5 
(2014/2015, which was collected between 
2014 and 2015. For this analysis, the unit of 
analysis was the last pregnancy reported by 
each woman of reproductive age (15–49 
years) within the five years preceding the 
survey. Restricting the analysis to the last 
pregnancy ensures comparability with 
national and international reporting 
practices, such as those used in the DHS, 
while avoiding the potential bias of over-
representing women with multiple 
pregnancies. This approach provides a 
clearer policy-relevant snapshot, as it 
captures one pregnancy per woman. 

The analytic sample was restricted to 
women who reported at least one pregnancy 
during the reference period and provided 
valid information on maternal complications. 
Pregnancies with missing values on any key 
variable or coded as “don’t know” (value = 9) 
were excluded. After applying these criteria, 
the final analytic sample consisted of 6,156 
women, each contributing one last 
pregnancy record. These pregnancies were 
distributed across 20 provinces, enabling 
both individual- and contextual-level 
variation to be assessed. 

The use of IFLS-5 for this study offers 
several advantages. First, its extensive 
health modules allow for the measurement 
of maternal complications, antenatal care, 
delivery characteristics, and insurance 
coverage within the same survey. Second, 
the multilevel nature of the dataset, 
pregnancies nested within provinces, 
supports the application of hierarchical 
modeling approaches. Finally, the timing of 

IFLS-5 coincides with the early years of the 
Jaminan Kesehatan Nasional (JKN) rollout, 
making it well-suited for examining how 
insurance was beginning to shape maternal 
health outcomes in Indonesia. 

 
b. Variable construction  
The dependent variable was maternal 
complications during the last pregnancy, 
coded as a binary outcome (0 = no 
complication; 1 = at least one complication). 
Complications were defined broadly to 
include self-reported pregnancy or labor 
problems, such as bleeding, swelling, fever, 
or prolonged labor, as well as adverse 
outcomes, including miscarriage or stillbirth 
(Adisasmita, et.al., 2015; Diana, et.al., 
2020). The primary explanatory variable was 
maternal education, categorized by the 
highest completed level: primary or less, 
lower secondary, upper secondary, and 
post-secondary/tertiary. Because the 
number of women with no formal schooling 
was very small, this category was combined 
with the primary education category to 
ensure statistical reliability. 

In addition, health insurance was 
included as a key enabling factor. Insurance 
status was classified into five categories: 
pre-NHI worker schemes (Askes, 
Jamsostek), employer/private insurance, 
government/NHI (Jamkesmas, Jamkesda, 
JKN, Jamkessos, SKTM), maternity-specific 
insurance (Jampersal), and other forms of 
coverage, with no insurance serving as the 
reference group. Insurance is expected to 
reduce financial barriers to care, but its 
impact has been shown to vary depending 
on women’s education and socioeconomic 
position(Ahmed, et. al., 2010; Anindya, 
et.al., 2020; Asamoah, et.al., 2014; 
Rizkianti, et.al., 2021). 

Finally, a set of covariates were 
included to account for known risk factors of 
maternal complications. These comprised: 
parity (1, 2–3 >reIerence@, ≥�), as ERth Iirst-
time and high-parity mothers often face 
elevated risks (Kaur Jaspinder and Kaur 
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Kawaljit, 2012); maternal age (<25, 25–34, 
≥35 years), since yRXnger and Rlder mRthers 
experience higher morbidity (Cavazos-
Rehg, et.al., 2015; Kpienbaareh, et.al., 
2022); and household income quintiles, 
calculated from the combined earnings of 
mother and father, to capture socioeconomic 
gradients (Ahmed, et.al., 2010; 
Kpienbaareh, et.al., 2022). Service-related 
factors included antenatal care (ANC) (<4 
Ys� ≥� Yisits), following WHO 
recommendations, and birth attendant 
consisting of skilled (SBA) and traditional 
(TBA) (Bantas, et.al., 2018; Idris and Sari, 
2023; WHO, 2016). In addition, urban–rural 
residence was included, given persistent 
geographic inequalities in access and 
outcomes across Indonesia (Widyaningsih 
and Khotijah, 2018; Wulandari, et.al., 2021). 

 
c. Statistical analysis 
The discussion began with descriptive 
analyses, presenting frequencies and 
percentages of all study variables by 
complication status. Differences across 
grRXSs were tested Xsing 3earsRn¶s Ȥð� Then 
a two-level mixed-effects logistic regression 
model was applied, with women (level 1) 
nested within provinces (level 2). A random 
intercept at the province level was specified 
to capture unobserved contextual variation. 
This framework follows standard multilevel 
modelling approaches (Snijders and Bosker, 
2012). To confirm the appropriateness of this 
specification, an unconditional (null) model 
was first estimated to calculate the intraclass 
correlation coefficient (ICC). The ICC was 
0.013 (95% CI: 0.005–0.032), indicating that 
approximately 1.3% of the total variance in 
maternal complications was attributable to 
differences between provinces. The ICC 
value is relatively small but non-zero, 
suggesting modest clustering of maternal 
complication risks across provinces and 
supporting the use of a multilevel model to 
obtain unbiased estimates and correct 
standard errors. 

The basic model adjusted for potential 
confounders, including parity, maternal age, 
household income, antenatal care (ANC), 
birth attendant, and urban–rural residence, 
to obtain independent associations of 
maternal education and health insurance 
with complications. An interaction model 
including cross-terms between education 
and parity was also tested to assess whether 
the effect of education varied by birth order. 
Interaction effects were interpreted using 
predictive margins with 95% confidence 
intervals. In addition, an interaction between 
maternal education and health insurance 
ownership was included to examine whether 
the impact of education on complications 
differed by insurance status. This interaction 
was tested because insurance can improve 
access to care, but its benefits may depend 
Rn a wRman¶s leYel RI edXcatiRn, SarticXlarly 
her ability to understand, navigate, and 
make use of insurance services. 
 
c.1.  Basic confounding-adjusted model 
 
The Srimary (³Easic´) mRdel adMXsted IRr a 
priori confounders identified from prior 
literature, parity, maternal age, household 
income, ANC visits, birth attendant, and 
urban–rural residence, to obtain 
confounding-adjusted associations for 
maternal education and health insurance 
with complications. Formally: 
 
 𝒀𝒀𝒊𝒊𝒊𝒊 = 𝛃𝛃𝟎𝟎 + 𝛃𝛃𝟏𝟏𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 + 𝛃𝛃𝟐𝟐𝑿𝑿𝒊𝒊𝒊𝒊 + 𝑬𝑬𝟎𝟎𝒊𝒊 … … … . (𝟏𝟏) 
where (𝒀𝒀𝒊𝒊𝒊𝒊) is the complication indicator for 
woman i in province j; 𝛃𝛃𝟎𝟎 is the overall 
intercept;  𝛃𝛃𝟏𝟏𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 is a vector of education 
categories; 𝛃𝛃𝟐𝟐𝑿𝑿𝒊𝒊𝒊𝒊 are other confoundings 
and  𝑬𝑬𝟎𝟎𝒊𝒊 is ∼N(0,ıX�) is the province random 
intercept. 
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c.2. Interaction model (education × parity) 
and ((education × insurance)  

 
To test whether the effect of education varies 
by parity, interaction terms between 
education and parity was added: 
 
 𝒀𝒀𝒊𝒊𝒊𝒊 = 𝛃𝛃𝟎𝟎 + 𝛃𝛃𝟏𝟏𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 + 𝛃𝛃𝟐𝟐࢘ࢇࡼ𝒊𝒊𝒊𝒊

+ 𝛃𝛃𝟏𝟏𝟐𝟐(𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 ܠ + (𝒊𝒊𝒊𝒊࢘ࢇࡼ
+ 𝛃𝛃𝟐𝟐𝑿𝑿𝒊𝒊𝒊𝒊 + 𝑬𝑬𝟎𝟎𝒊𝒊 … . (𝟐𝟐) 

 
 𝒀𝒀𝒊𝒊𝒊𝒊 = 𝛃𝛃𝟎𝟎 + 𝛃𝛃𝟏𝟏𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 + 𝛃𝛃𝟐𝟐࢙࢔ࡵ𝒊𝒊𝒊𝒊

+ 𝛃𝛃𝟏𝟏𝟐𝟐(𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 ܠ + (𝒊𝒊𝒊𝒊࢙࢔ࡵ
+ 𝛃𝛃𝟐𝟐𝑿𝑿𝒊𝒊𝒊𝒊 + 𝑬𝑬𝟎𝟎𝒊𝒊 … . (૜) 

 
where 𝛃𝛃𝟐𝟐࢘ࢇࡼ𝒊𝒊𝒊𝒊 are parity indicators and  𝛃𝛃𝟏𝟏𝟐𝟐(
𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 ܠ +  𝒊𝒊𝒊𝒊) are all cross-products of࢘ࢇࡼ
education and parity levels. Therefore, 
variable 𝛃𝛃𝟐𝟐࢙࢔ࡵ𝒊𝒊𝒊𝒊 are insurance indicators 
and  𝛃𝛃𝟏𝟏𝟐𝟐(𝑬𝑬𝑬𝑬𝑬𝑬𝒊𝒊𝒊𝒊 ܠ + -𝒊𝒊𝒊𝒊) are all cross࢙࢔ࡵ
products of education and insurance levels. 
 
Model fit was assessed using log-likelihood 
YalXes and :ald Ȥð statistics� 7he 
contribution of province-level clustering was 
tested with a likelihood ratio test comparing 
multilevel to single-level logistic regression. 

To quantify variance at each level, the 
variance partition coefficient (VPC) was 
calculated. Then to check for 
multicollinearity, variance inflation factors 
(VIFs) was calculated. Finally, robustness 
checks by re-estimating models with 
reduced covariate sets was conducted, 
excluding interaction terms, and testing 
alternative specifications of household 
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Result  
 
a. Descriptive and bivariate analysis 
The analytic sample included 6,156 last 
pregnancies across 20 provinces in 
Indonesia. Overall, 28.8% of women 
reported at least one complication. Table 1 
presents characteristics of women by 
complication status. More than one-third of 
women had completed upper secondary 
education (35.4%), while 24.6% had only 
primary education or less. The prevalence of 
complications was slightly higher among 
women with lower education, though 
differences were not statistically significant 
(Ȥð ����, S ���5�)� 
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Table 1 The Descriptive and Bivariate Analysis 
 

Characteristic No complication  
n (%) 

Complication  
n (%) 

Pearson  
Chi² (p-value) 

Maternal education 
  

Ȥð ����, S ���5� 
  Primary education or less 1,097 (17.8) 415 (6.7) 

 

  Lower secondary 1,115 (18.1) 432 (7.0) 
 

  Upper secondary 1,555 (25.3) 620 (10.1) 
 

  Post-secondary/tertiary 671 (10.9) 251 (4.1) 
 

Parity 
  

Ȥð ����, S ���35 
  First birth (1) 2,376 (38.6) 965 (15.7) 

 

  2–3 births 1,789 (29.1) 633 (10.3) 
 

  ≥� Eirths 273 (4.4) 120 (2.0) 
 

Residence 
  

Ȥð 5��5, S ����� 
  Urban 2,506 (40.7) 1,028 (16.7) 

 

  Rural 1,932 (31.4) 690 (11.2) 
 

Birth attendant 
  

Ȥð ���3, S ����5 
  Skilled 3,812 (61.9) 1,499 (24.3) 

 

  Traditional 626 (10.2) 219 (3.6) 
 

ANC visits (≥4) 
  

Ȥð ����, S ��5�� 
  <4 visits 641 (10.4) 243 (4.0) 

 

  ≥� Yisits 3,797 (61.7) 1,475 (24.0) 
 

Health insurance 
  

Ȥð �����, S ����� 
  None 3,186 (51.8) 1,160 (18.8) 

 

  Pre-JKN worker 174 (2.8) 73 (1.2) 
 

  Employer/private 98 (1.6) 30 (0.5) 
 

  Government JKN 519 (8.4) 237 (3.9) 
 

  Jampersal 368 (6.0) 184 (3.0) 
 

  Other 93 (1.5) 34 (0.6) 
 

Household income 
  

Ȥð ���3, S ����� 
  Poorest 972 (15.8) 322 (5.2) 

 

  Poorer 1,318 (21.4) 520 (8.5) 
 

  Middle 490 (8.0) 187 (3.0) 
 

  Richer 891 (14.5) 359 (5.8) 
 

  Richest 767 (12.5) 330 (5.4) 
 

Maternal age 
  

Ȥð �����, S ������ 
  <25 years 1,364 (22.2) 512 (8.3) 

 

  25–34 years 2,398 (39.0) 871 (14.2) 
 

  ≥35 years 676 (11.0) 335 (5.4) 
 

Source:  IFLS, analyzed  
 
Parity and residence were 

significantly associated with complications. 
First births had the highest risk (15.7%) 
compared with 2–3 Eirths (���3�) and ≥� 
Eirths (�����) (Ȥð ����, S ���35)� 6imilarly, 
women in urban areas reported more 
complications than those in rural areas 
(����� Ys� �����, Ȥð 5��5, S �����)� 
Insurance coverage showed a strong 
assRciatiRn with cRmSlicatiRns (Ȥð �����, 
p=0.004). The prevalence was highest 
among women with government JKN 
(31.3%) and Jampersal (33.3%), compared 

with 26.7% among uninsured women. By 
contrast, women covered by 
employer/private insurance had the lowest 
prevalence (23.4%). Other significant 
differences were observed by maternal age, 
with complication prevalence rising from 
27.3% among women <25 years to 33.1% 
amRng wRmen ≥35 years (Ȥð �����, 
p<0.001). Household income showed 
marginal signiIicance (Ȥð ���3, S �����), 
while ANC visits and birth attendant type 
were not significantly associated with 
complications. 
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compared with 2–3 Eirths (���3�) and ≥� 
Eirths (�����) (Ȥð ����, S ���35)� 6imilarly, 
women in urban areas reported more 
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among women with government JKN 
(31.3%) and Jampersal (33.3%), compared 

with 26.7% among uninsured women. By 
contrast, women covered by 
employer/private insurance had the lowest 
prevalence (23.4%). Other significant 
differences were observed by maternal age, 
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marginal signiIicance (Ȥð ���3, S �����), 
while ANC visits and birth attendant type 
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complications. 
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b. Multilevel regression: basic vs. interaction models 
 

Table 2 Multilevel Models 
 

Variable Basic model OR 
(95% CI) 

Interaction model OR 
(95% CI) 

Interaction model OR 
(95% CI) 

Maternal education (ref: Post-
secondary) 

  
 

  Primary education 1.18* (0.95–1.46) 1.41** (1.03–1.92) 1.086 (0.844 -1.397) 
  Lower secondary 1.17 (0.95–1.44) 1.21 (0.89–1.64) 1.049 (0.819 -1.342) 
  Upper secondary 1.07 (0.88–1.28) 1.04 (0.79–1.38) 1.054 (0.842 -1.319) 
Parity (ref: 2–3 births) 

  
 

  First birth 1.22*** (1.07–1.38) 1.32** (0.98–1.80) 1.219** (1.075 -1.383) 
  +igh Sarity (≥�) 1.09 (0.85–1.39) 1.04 (0.53–2.02) 1.092 (0.856 -1.392) 
Education × Parity interactions    
  Primary × First birth - 0.71* (0.48 – 1.05) - 
  Primary × High parity - 1.03* (0.50 – 2.35) - 
  Lower secondary × First birth - 0.96 (0.65 – 1.41) - 
  Lower secondary × High parity - 0.92 (0.39 – 2.13) - 
  Upper secondary × First birth - 1.03 (0.71 – 1.47) - 
  Upper secondary × High parity 
 

- 1.05 (0.48 – 2.30) - 

Education × Insurance 
interactions 

   

Primary Education # JKN=1 - - 0.432 (0.117 -1.599) 
Primary Education # JKN=2 - - 1.239 (0.216 -7.096) 
Primary Education # JKN=3 - - 1.048 (0.565 -1.947) 
Primary Education # JKN=4 - - 1.557(0.729 -3.325) 
Primary Education # JKN=5 - - 6.143* (1.178 -32.044) 
Lower Secondary # JKN=1 - - 2.703*(1.124 -6.499) 
Lower Secondary # JKN=2 - - 0.743 (0.139 -3.967) 
Lower Secondary # JKN=3 - - 1.163 (0.625 -2.164) 
Lower Secondary # JKN=4 - - 1.315 (0.635 -2.723) 
Lower Secondary # JKN=5 - - 5.801* (1.138 -29.572) 
Upper Secondary # JKN=1 - - 0.902 (0.460 -1.768) 
Upper Secondary # JKN=2 - - 1.202 (0.481 -3.001) 
Upper Secondary # JKN=3 - - 0.977 (0.532 -1.793) 
Upper Secondary # JKN=4 - - 1.015 (0.499 -2.063) 
Upper Secondary # JKN=5 - - 2.065 (0.381 -11.201) 
    
Maternal age (ref: <25 years) 

  
 

  25–34 years 0.99 (0.86–1.14) 1.02 (0.88–1.17) 1.008 (0.878 -1.157) 
  ≥35 years 1.35*** (1.15–1.58) 1.38*** (1.15–1.65) 1.347**(1.125 -1.613) 
Health insurance (ref: None) 

  
 

  1. Pre-JKN worker 1.12 (0.84–1.51) 1.12 (0.84–1.51) 1.050 (0.666 -1.656) 
  2. Employer/private 0.82 (0.54–1.26) 0.82 (0.54–1.26) 0.743 (0.380 -1.454) 
  3. Government JKN 1.32*** (1.10–1.58) 1.32*** (1.11–1.58) 1.272 (0.747 -2.164) 
  4. Jampersal (maternity) 1.37*** (1.12–1.67) 1.36*** (1.12–1.66) 1.146 (0.605 -2.172) 
  5. Other 0.98 (0.66–1.47) 0.98 (0.65–1.46) 0.278 (0.064 -1.212) 
Household income (ref: Poorest) 

  
 

  Poorer 1.23** (1.02–1.48) 1.23** (1.02–1.49) 1.212*(1.005 -1.461) 
  Middle 1.20 (0.95–1.51) 1.21 (0.96–1.52) 1.190 (0.943 -1.502) 
  Richer 1.22** (1.00–1.49) 1.22** (1.00–1.49) 1.223*(1.003 -1.491) 
  Richest 1.38*** (1.11–1.72) 1.38*** (1.11–1.72) 1.371**(1.100 -1.710) 
Residence (ref: Urban)    
  Rural 0.91 (0.80 – 1.03) 0.91 (0.80 – 1.03) 0.905 (0.796 -1.028) 
Birth attendant (ref: Skilled)    
  Traditional 1.01 (0.83 – 1.22) 1.01 (0.83 – 1.22) 1.039 (0.858 -1.257) 
Antenatal care (ref: <4 visits)    
  ≥� Yisits 1.02 (0.86 – 1.22) 1.02 (0.86 – 1.22) 1.026 (0.863 -1.220) 

Notes: OR = Odds Ratio; CI = Confidence Interval. 
Significance levels: *p<0.10, **p<0.05, **p<0.01. 
Source: Source:  IFLS, analyzed  
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Before examining individual-level 
predictors, the null multilevel model was 
estimated to assess the extent of provincial 
variation in maternal complications. The 
multilevel model showed that approximately 
1.3% of the variance in maternal 
complications occurred between provinces 
(ICC = 0.013, 95% CI: 0.005–0.032). 
Although relatively small, this indicates 
meaningful contextual variation, suggesting 
that maternal complication risks are not 
distributed uniformly across provinces. This 
provincial-level difference reflects spatial 
aspects of inequality, linked to regional 
variations in health system capacity, 
socioeconomic development, and access to 
maternal care, that would be overlooked in a 
single-level model.  

Table 2 compares the basic multilevel 
model with the interaction model including 
education × parity. In the basic model, 
primary education was associated with 
higher odds of complications compared with 
post-secondary education (OR = 1.18, 95% 
CI: 0.95–1.46), but the effect became 
stronger and statistically significant in the 
interaction model (OR = 1.41, 95% CI: 1.03–
1.92). Lower and upper secondary 
education showed no significant effects in 
either model. 

Parity effects also shifted once 
interactions were included. In the basic 
model, first births were significantly 
associated with elevated complication risks 
(OR = 1.22, 95% CI: 1.07–1.38). In the 
interaction model, this effect increased (OR 
= 1.32, 95% CI: 0.98–1.80), though 
significance attenuated slightly. High parity 
(≥� Eirths) remained nRn-significant in both 

models, but the predictive margins indicated 
that its impact was conditional on education 
level. Other covariates were largely 
consistent across models. Older maternal 
age (≥35 years) remained a strRng SredictRr 
(basic OR = 1.35, 95% CI: 1.15–1.58; 
interaction OR = 1.38, 95% CI: 1.15–1.65). 
Government JKN (OR = 1.32, 95% CI: 1.10–
1.58) and Jampersal (OR = 1.36, 95% CI: 
1.12–1.66) were consistently associated 
with higher odds of complications, while 
employer/private insurance tended to be 
protective (OR = 0.82, 95% CI: 0.54–1.26). 
Household income showed a clear gradient, 
with women in the richest quintile facing 38% 
higher odds than the poorest (OR = 1.38, 
95% CI: 1.11–1.72). 

When the education × insurance 
interaction was added, most coefficients 
were not statistically significant, but several 
notable patterns emerged. Among women 
with primary and lower secondary education, 
those covered by certain insurance 
categories, particularly pre-JKN workers, 
Jampersal, and other JKN, had markedly 
higher odds of complications compared with 
uninsured women (OR = 6.14, 95% CI: 
1.18–32.04 and OR = 5.80, 95% CI: 1.14–
29.57, respectively). These effects were not 
evident among women with higher 
education, whose interaction terms were 
close to unity. Overall, the results suggest 
that the influence of insurance on maternal 
complications varies by educational 
background, indicating that less-educated 
women may gain fewer benefits, or even 
experience greater risks, from insurance 
coverage compared with their more-
educated counterparts. 
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Graphic1 Predictive Margins Plot of Education and Parity 

 
 

Graphic 2 Predictive Margins Plot of Education and Insurance 
 

 
 

To further analyse the maternal 
complications, Graphic 1 and Graphic 2 
illustrate predictive margins for both 
education and parity and insurance. Among 
first-birth mothers, the predicted probability 
of complications was highest for those with 
lower secondary education (31.2%), 
followed by upper secondary (29.7%), and 
primary education (28.3%), compared with 
post-secondary/tertiary (28.3%). For women 
with 2–3 births, the probabilities declined 
across all education levels, ranging from 
29.5% (primary) to 23.0% (post-secondary). 

$mRng wRmen with ≥� Eirths, Sredicted 
probabilities were generally higher, 
particularly for those with primary education 
(31.8%) compared with 23.7% in the post-
secondary group. These results indicate that 
education-related disparities are most 
SrRnRXnced amRng mXltiSarRXs wRmen (≥� 
births), while for first births, differences are 
smaller but still observable. The margins 
confirm the regression findings, showing that 
both low education and high parity combine 
to increase the likelihood of complications. In 
addition, across all insurance categories, 
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women with primary education consistently 
showed higher complication probabilities 
compared with post-secondary women. The 
highest risks were observed among women 
with government JKN (33.6%) and 
Jampersal (34.3%), both schemes that 
predominantly cover poorer women. By 
contrast, women with employer/private 
insurance had the lowest complication 
probabilities (around 25%). 

 
c. Diagnostics and robustness checks 

The likelihood ratio test confirmed the 
appropriateness of the multilevel structure 
compared to a single-level logistic model 
(p<0.001). Multicollinearity was not a 
concern: the mean variance inflation factor 
(VIF) was 3.18, with all values <10. In 
addition, robustness analyses confirmed the 
stability of results. Models with reduced 
covariates, alternative income measures, 
and exclusion of interaction terms produced 
consistent findings. The elevated risk 
associated with low maternal education and 
government/maternity-specific insurance, as 
well as the protective effect of adequate 
ANC visits and the increased risk at older 
maternal age, were stable in both magnitude 
and significance across specifications. 
 
 
Discussion  
 
This study provides new evidence on how 
education and health insurance are related 
to maternal complications in Indonesia, 
using IFLS wave 5, and a multilevel 
approach. By focusing on women’s last 
pregnancy across 20 provinces, this 
analysis highlights the continued burden of 
maternal complications and the role of 
education and insurance coverage in 
shaping risks. Four main findings stand out. 

First, education remains a critical 
determinant of maternal health. Women with 
only primary schooling were significantly 
more likely to report complications 
compared with those who completed post-

secondary education. This finding is 
consistent with earlier studies showing that 
maternal education improves health literacy, 
decision-making, and health-seeking 
behavior (Ahmed, et.al., 2010; Mensch, 
et.al., 2019; Weitzman, 2017). 

Second, the interplay between 
education and parity reveals important 
heterogeneity. First births consistently 
carried the highest risk across all 
educational groups, confirming that 
primiparity is intrinsically high-risk due to 
biological factors such as cervical immaturity 
and immunological maladaptation, which 
predispose women to preeclampsia, 
obstructed labor, and preterm delivery (Kaur 
Jaspinder and Kaur Kawaljit, 2012). 
However, for women with 2–3 births, 
education played a clear protective role: 
complication risks declined from 29.5% 
among those with primary education to 
23.0% among those with post-secondary 
education. Thus, suggested that educational 
attainment enhances health literacy, 
preparedness, and timely care-seeking 
during the relatively lower-risk mid-parity 
births (Asamoah, et.al., 2014; Mensch, et. 
al., 2019). 

$mRng high Sarity wRmen (≥� Eirths), 
risks increased again, and this pattern was 
most evident among those with only primary 
education, whose complication risk reached 
31.8%. This increase likely results from both 
biological and behavioral factors. 
Biologically, repeated pregnancies are 
linked to the cumulative depletion of 
maternal reserves, higher risks of uterine 
atony, and greater vulnerability to 
postpartum hemorrhage (Al-Farsi, et.al., 
2011; Luke and Brown, 2007). Behaviorally, 
women with low education at higher parity 
often engage less with formal health 
services. Studies from Indonesia and other 
LMICs show that after safely delivering one 
or two children, women, especially those 
with limited education, often accept 
pregnancy risks as normal, relying more on 
personal or family experience instead of 
professional care (Mersha, 2018; 
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education and parity reveals important 
heterogeneity. First births consistently 
carried the highest risk across all 
educational groups, confirming that 
primiparity is intrinsically high-risk due to 
biological factors such as cervical immaturity 
and immunological maladaptation, which 
predispose women to preeclampsia, 
obstructed labor, and preterm delivery (Kaur 
Jaspinder and Kaur Kawaljit, 2012). 
However, for women with 2–3 births, 
education played a clear protective role: 
complication risks declined from 29.5% 
among those with primary education to 
23.0% among those with post-secondary 
education. Thus, suggested that educational 
attainment enhances health literacy, 
preparedness, and timely care-seeking 
during the relatively lower-risk mid-parity 
births (Asamoah, et.al., 2014; Mensch, et. 
al., 2019). 

$mRng high Sarity wRmen (≥� Eirths), 
risks increased again, and this pattern was 
most evident among those with only primary 
education, whose complication risk reached 
31.8%. This increase likely results from both 
biological and behavioral factors. 
Biologically, repeated pregnancies are 
linked to the cumulative depletion of 
maternal reserves, higher risks of uterine 
atony, and greater vulnerability to 
postpartum hemorrhage (Al-Farsi, et.al., 
2011; Luke and Brown, 2007). Behaviorally, 
women with low education at higher parity 
often engage less with formal health 
services. Studies from Indonesia and other 
LMICs show that after safely delivering one 
or two children, women, especially those 
with limited education, often accept 
pregnancy risks as normal, relying more on 
personal or family experience instead of 
professional care (Mersha, 2018; 

�
�

Widyaningsih and Khotijah, 2018). This 
complacency is worsened by gender norms: 
women with less education tend to depend 
more on husbands or elders for decision-
making, which can delay or discourage 
facility-based care, especially in rural areas 
(Laksono, et.al., 2022; Wulandari, et.al., 
2021). This indicates a cumulative 
vulnerability, where the combined burden of 
low education and high parity makes women 
less likely to seek timely or effective care, 
particularly after uncomplicated births when 
health services are often underutilized 
(Asamoah, et.al., 2014; Mensch, et.al., 
2019). Interventions should therefore focus 
not only on first-time mothers but also on 
high-parity women with low education, who 
may need additional counseling and 
community follow-up to counteract the 
tendency to underuse maternal health 
services. 

Third, insurance coverage did not 
uniformly protect against complications, and 
its interaction with education sharpened 
inequalities. Across all insurance types, 
women with primary education consistently 
faced higher risks compared with those with 
post-secondary education. The elevated 
risks observed among women enrolled in 
government JKN and Jampersal may partly 
reflect improved detection, since insured 
women are more likely to interact with health 
services and thus report complications 
(Anindya, et.al., 2020; Rizkianti, et.al., 
2021). At the same time, these patterns also 
reflect socioeconomic vulnerability. 
Beneficiaries of JKN and Jampersal 
disproportionately come from poorer 
households, who often enter pregnancy with 
poorer baseline health, nutritional 
deficiencies, and limited ability to 
supplement inadequate public services 
(Adisasmita, et.al., 2015; National Research 
Council and Indonesian Academy of 
Science, 2014). Moreover, the facilities 
accessible to JKN users are often under-
resourced, with uneven referral readiness 
and variable quality of intrapartum care, 

limiting the capacity of insurance alone to 
reduce risks (Agustina, et.al., 2019). 

By contrast, employer-based and 
private insurance predominantly cover 
wealthier, better-educated women. In this 
group, the protective effect of education is 
amplified by higher-quality coverage, shorter 
delays in accessing care, and greater choice 
of private facilities, resulting in the lowest 
observed complication risks (Anindya, et.al., 
2020). Recent national-level evidence 
confirms these concerns, showing that 
wealthier groups in Indonesia accrue 
disproportionately greater benefits from 
health spending, while poorer groups 
shoulder relatively heavier financial burdens 
(Asante, et.al., 2023; Sambodo, et.al., 
2025). Thus, while the expansion of JKN has 
broadened coverage, it has not closed equity 
gaps in either who benefits or the quality of 
care delivered. 

Fourth, antenatal care (ANC) did not 
show a significant protective effect in 
adjusted models. This contrasts with prior 
studies in Indonesia and globally, where at 
least four ANC visits reduced complications 
and improved outcomes (Bantas, et.al., 
2018; Idris and Sari, 2023; WHO, 2016). The 
discrepancy may lie not in coverage but in 
quality. Evidence shows that Indonesian 
ANC often emphasizes routine checks while 
neglecting individualized counseling, risk 
assessment, and timely referral. As a result, 
women may attend multiple visits without 
receiving the interventions most critical for 
preventing or managing complications 
(Rizkianti, et.al., 2021; Tripathi and Singh, 
2017). This diagnostic checks further 
support the robustness of the findings. 
Variance inflation factors (mean VIF = 3.18; 
all <10) indicated no multicollinearity, 
confirming ANC, income, and insurance 
captured distinct constructs. Notably, higher 
income was associated with greater 
reported complications. This likely reflects 
greater detection and reporting among 
wealthier women with better health system 
contact, rather than higher biological risk 
(Ahmed, et.al., 2010; Kpienbaareh, et.al., 
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2022). This suggests that ANC visit counts 
may reflect service contact rather than 
effective protection, underscoring persistent 
quality and equity gaps. 

Although this study mainly focused on 
individual factors, the multilevel results also 
show some inequality in maternal 
complications that comes from differences 
between provinces. This indicates that a 
woman's place of residence can influence 
her risk of complications, regardless of her 
personal or household characteristics. 
Interestingly, even though most of the 
sample was from western Indonesia, where 
health services and infrastructure tend to be 
better, provincial disparities still persisted. 
This emphasizes that maternal health 
inequality in Indonesia is not just about the 
West–East divide often mentioned in 
national reports, but also exists within more 
developed regions. Variations in health 
system capacity, the implementation of 
maternal programs, and local service quality 
probably contribute to these local variations. 
Therefore, combining national-level policies 
with locally responsive strategies is 
important to strengthen provincial health 
capacity, ensure consistent quality of 
maternal care, and reach women who 
remain underserved despite formal 
coverage. 
 
 
Conclusion 
 
This study highlights the persistent burden of 
maternal complications in Indonesia and 
shows that education and insurance are key, 
though complex, determinants. Higher 
education protects women by buffering the 
risks of higher parity, while those with limited 
schooling face cumulative disadvantages. At 
the same time, first-time mothers remain 
especially vulnerable regardless of 
education, indicating that both ends of the 
parity spectrum, first births and high-parity 
women with low education, require special 
attention. Insurance schemes such as JKN 
and Jampersal are associated with higher 

reported complications, reflecting a double 
burden of socioeconomic vulnerability and 
uneven service quality rather than effective 
protection. The absence of a clear protective 
effect from ANC visits further underscores 
gaps in the quality and equity of care. 

For Indonesia to accelerate progress 
toward maternal health targets and the 
SDGs, policies must move beyond 
expanding coverage to ensuring quality, 
equity, and education-sensitive 
interventions. Prioritizing both first-time and 
high-parity mothers with low education, 
strengthening the effectiveness of JKN and 
Jampersal, improving ANC quality, and 
investing in girls’ education and maternal 
health literacy are critical steps to reduce 
complications and advance maternal health 
equity nationwide.  

From a policy perspective, these 
results carry several implications. First, 
reducing maternal morbidity and mortality 
requires tackling structural determinants 
such as education, as Indonesia is unlikely 
to reach its 2030 SDG targets without 
addressing these foundational inequities. 
Second, financial protection schemes like 
JKN and Jampersal must go beyond 
expanding coverage to ensure consistent 
service quality, effective referrals, and 
equitable access across income groups. 
Third, targeted interventions are needed for 
women at highest risk, particularly first-time 
mothers and high-parity women with low 
education, through enhanced antenatal 
counseling, complication screening, and 
postpartum family planning support. 

Equally important, policies should 
focus on improving the quality rather than 
merely the quantity of antenatal care, 
emphasizing meaningful service content, 
such as counseling, risk assessment, and 
timely referral. Integrating education and 
health policy is also critical, as promoting 
girls’ education and maternal health literacy 
represents a long-term investment in 
women’s health and autonomy. Finally, even 
modest provincial variation in complications 
underscores the need to strengthen 
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may reflect service contact rather than 
effective protection, underscoring persistent 
quality and equity gaps. 

Although this study mainly focused on 
individual factors, the multilevel results also 
show some inequality in maternal 
complications that comes from differences 
between provinces. This indicates that a 
woman's place of residence can influence 
her risk of complications, regardless of her 
personal or household characteristics. 
Interestingly, even though most of the 
sample was from western Indonesia, where 
health services and infrastructure tend to be 
better, provincial disparities still persisted. 
This emphasizes that maternal health 
inequality in Indonesia is not just about the 
West–East divide often mentioned in 
national reports, but also exists within more 
developed regions. Variations in health 
system capacity, the implementation of 
maternal programs, and local service quality 
probably contribute to these local variations. 
Therefore, combining national-level policies 
with locally responsive strategies is 
important to strengthen provincial health 
capacity, ensure consistent quality of 
maternal care, and reach women who 
remain underserved despite formal 
coverage. 
 
 
Conclusion 
 
This study highlights the persistent burden of 
maternal complications in Indonesia and 
shows that education and insurance are key, 
though complex, determinants. Higher 
education protects women by buffering the 
risks of higher parity, while those with limited 
schooling face cumulative disadvantages. At 
the same time, first-time mothers remain 
especially vulnerable regardless of 
education, indicating that both ends of the 
parity spectrum, first births and high-parity 
women with low education, require special 
attention. Insurance schemes such as JKN 
and Jampersal are associated with higher 

reported complications, reflecting a double 
burden of socioeconomic vulnerability and 
uneven service quality rather than effective 
protection. The absence of a clear protective 
effect from ANC visits further underscores 
gaps in the quality and equity of care. 

For Indonesia to accelerate progress 
toward maternal health targets and the 
SDGs, policies must move beyond 
expanding coverage to ensuring quality, 
equity, and education-sensitive 
interventions. Prioritizing both first-time and 
high-parity mothers with low education, 
strengthening the effectiveness of JKN and 
Jampersal, improving ANC quality, and 
investing in girls’ education and maternal 
health literacy are critical steps to reduce 
complications and advance maternal health 
equity nationwide.  

From a policy perspective, these 
results carry several implications. First, 
reducing maternal morbidity and mortality 
requires tackling structural determinants 
such as education, as Indonesia is unlikely 
to reach its 2030 SDG targets without 
addressing these foundational inequities. 
Second, financial protection schemes like 
JKN and Jampersal must go beyond 
expanding coverage to ensure consistent 
service quality, effective referrals, and 
equitable access across income groups. 
Third, targeted interventions are needed for 
women at highest risk, particularly first-time 
mothers and high-parity women with low 
education, through enhanced antenatal 
counseling, complication screening, and 
postpartum family planning support. 

Equally important, policies should 
focus on improving the quality rather than 
merely the quantity of antenatal care, 
emphasizing meaningful service content, 
such as counseling, risk assessment, and 
timely referral. Integrating education and 
health policy is also critical, as promoting 
girls’ education and maternal health literacy 
represents a long-term investment in 
women’s health and autonomy. Finally, even 
modest provincial variation in complications 
underscores the need to strengthen 
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subnational governance, financing, and 
accountability to ensure that maternal health 
improvements are equitably distributed 
across Indonesia’s diverse regions. 

Strengths and limitations must also 
be acknowledged. The key strengths of this 
study include the use of nationally 
representative data, the multilevel design 
that accounts for clustering, and robust 
diagnostic checks confirming the stability of 
the estimates. However, limitations remain. 
The analysis relies on self-reported 
complications, which may be affected by 
recall bias, and lacks certain clinical 
measures that would allow more detailed 
case validation. Despite these constraints, 
the consistency of results across models 
increases confidence in the robustness of 
the findings. Overall, this study reinforces 
that education and insurance coverage are 
pivotal but complex determinants of 
maternal complications in Indonesia. 
Education provides protection against 
cumulative parity risks, while current 
insurance coverage often reflects 
vulnerability rather than resilience. To 
accelerate progress toward maternal health 
targets, Indonesia must pursue integrated 
policies that combine educational 
advancement, equitable health financing, 
and improved quality of maternal care. 
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