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Abstract 

Maternal Mortality Rate (MMR) remains one of the major public health challenges 

in Indonesia and serves as an important indicator of health development and the 

achievement of Sustainable Development Goal (SDG) 3. Socioeconomic disparities 

across provinces continue to influence maternal health outcomes, highlighting the need 

for empirical evidence to support effective policy formulation. This study examines the 

effects of education, income, access to health facilities, skilled birth attendance, 

sanitation, and the interaction between health facility access and skilled birth attendance 

on maternal mortality in Indonesia during the period 2020–2024. The study employs 

provincial panel data from 34 provinces obtained from the Central Statistics Agency 

(BPS) and the Ministry of Health and analyzes the data using a Fixed Effect Model (FEM) 

estimated through Panel Estimated Generalized Least Squares (EGLS) with Cross-

section Weights. The findings reveal that education and income significantly contribute 

to reducing maternal mortality, whereas access to health facilities and sanitation show 

positive significant effects. Skilled birth attendance and its interaction with health facility 

access do not have a statistically significant influence on maternal mortality. These 

findings emphasize that reducing maternal mortality requires not only expanding health 

infrastructure but also improving the quality and effectiveness of health services while 

strengthening education and socioeconomic welfare to support sustainable health 

development in Indonesia. 
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INTRODUCTION 

Maternal Mortality Rate (MMR) is one of the primary indicators of health 

development and reflects the quality of human development in a country. Reducing 

maternal mortality has become one of the major targets of Sustainable Development 

Goal (SDG) 3, which aims to ensure healthy lives and promote well-being for all by 

reducing the global maternal mortality ratio to less than 70 deaths per 100,000 live births 

by 2030 (United Nations, 2015). Although the Indonesian government has implemented 

various maternal health programs through the expansion of maternal and child health 

services, strengthening of the referral system, and increasing the proportion of deliveries 

assisted by skilled health personnel, maternal mortality remains uneven across 

provinces. This condition indicates that improvements in maternal health outcomes are 

influenced not only by health interventions but also by socioeconomic conditions that 

vary across regions (World Health Organization [WHO], 2023; Ministry of Health of the 

Republic of Indonesia, 2023). 

From the perspective of development economics, maternal mortality reflects the 

quality of human capital and the level of regional development. High maternal mortality 

not only affects public health but also reduces labor productivity, increases household 

economic burdens, and hinders long-term human capital formation. Consequently, 

reducing maternal mortality has become an important component of sustainable 

economic development. This perspective is consistent with Human Capital Theory, 

which emphasizes that investments in education and health improve human productivity 

and welfare (Becker, 1993; Todaro & Smith, 2020). Likewise, Health Demand Theory 

explains that individuals' health investment decisions are influenced by education, 

income, access to healthcare services, and environmental conditions (Grossman, 1972). 

In addition, the Social Determinants of Health framework identifies education, economic 

status, healthcare accessibility, and sanitation as fundamental determinants of 

population health (WHO, 2008). 

Previous studies have generally reported that higher educational attainment and 

income contribute to lower maternal mortality by improving health literacy, economic 

capacity, and the utilization of maternal healthcare services. Education enables women 

to better understand reproductive health, pregnancy risks, and the importance of 

antenatal care and skilled birth attendance (Graham et al., 2004). Similarly, higher 

household income increases the ability to obtain quality healthcare services. Access to 

health facilities, skilled birth attendance, and adequate sanitation have also been 

recognized as important factors in preventing maternal deaths through timely detection 
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of pregnancy complications, improved medical treatment, and reduced risk of infection 

(WHO, 2019; Prüss-Ustün et al., 2019). Nevertheless, previous empirical findings 

remain inconsistent regarding the magnitude and direction of these relationships. 

Moreover, limited studies have examined the interaction between healthcare 

accessibility and skilled birth attendance using provincial panel data in Indonesia. 

This study addresses these gaps by examining the effects of education, income, 

access to health facilities, skilled birth attendance, sanitation, and the interaction 

between healthcare accessibility and skilled birth attendance on maternal mortality 

across 34 provinces in Indonesia during the period 2020–2024. Unlike previous studies 

that mainly investigate the direct effects of socioeconomic variables, this research 

incorporates an interaction variable to evaluate whether the effectiveness of healthcare 

accessibility depends on the utilization of skilled birth attendance. Furthermore, the study 

employs a Fixed Effect Model (FEM) estimated using Panel Estimated Generalized 

Least Squares (EGLS) with Cross-section Weights to account for provincial 

heterogeneity and improve estimation efficiency. 

 

LITERATURE REVIEW 

Maternal mortality remains one of the most important indicators of public health 

and socioeconomic development. In recent years, numerous studies have demonstrated 

that maternal mortality is determined not only by medical factors but also by 

socioeconomic conditions that influence women's access to healthcare services and 

their ability to maintain healthy pregnancies. Consequently, maternal mortality has 

increasingly been recognized as a multidimensional development issue involving 

education, income, healthcare accessibility, and environmental quality. This perspective 

is consistent with Sustainable Development Goal (SDG) 3, which emphasizes reducing 

preventable maternal deaths through integrated social and health policies (United 

Nations, 2015; World Health Organization [WHO], 2023). 

Education has consistently been identified as one of the strongest determinants 

of maternal health outcomes. Women with higher educational attainment tend to 

possess better health literacy, greater awareness of pregnancy risks, and stronger 

decision-making capacity regarding maternal healthcare utilization. Several recent 

empirical studies reported that improvements in education significantly reduce maternal 

mortality by increasing the utilization of antenatal care, institutional delivery, and skilled 

birth attendance (Kassebaum et al., 2016; Babalola & Fatusi, 2018; Samba et al., 2020). 

However, other studies suggest that the effect of education may become weaker after 

http://creativecommons.org/licenses/by-sa/4.0/


 

   5552 
IJEBIR, Volume 05 Issue 04, 2026 

 Copyright at authors some right reserved this work is licensed under 
a Creative Commons Attribution-ShareAlike 4.0 International License. 

controlling for regional disparities, healthcare quality, and socioeconomic inequality, 

indicating that educational attainment alone cannot fully explain differences in maternal 

mortality across regions (Prasetyo et al., 2022). 

Income also plays an important role in improving maternal health outcomes. 

Higher household or regional income enables women to obtain better nutrition, 

transportation, and quality healthcare services during pregnancy and childbirth. Previous 

studies generally found that economic improvement contributes to reducing maternal 

mortality through increased healthcare utilization and reduced financial barriers (Filmer 

& Pritchett, 2017; World Bank, 2022). Nevertheless, several empirical studies argue that 

economic growth does not automatically reduce maternal mortality unless accompanied 

by equitable healthcare access and effective public health interventions. These findings 

indicate that the relationship between income and maternal mortality remains context-

dependent and deserves further empirical investigation. 

Healthcare accessibility, skilled birth attendance, and sanitation have also been 

widely discussed in recent literature. Most studies conclude that adequate healthcare 

infrastructure, skilled health personnel, and improved sanitation contribute to reducing 

maternal mortality by preventing pregnancy complications and ensuring timely medical 

treatment (WHO, 2019; Prüss-Ustün et al., 2019). However, empirical evidence remains 

inconsistent. Some studies report statistically significant negative relationships, whereas 

others find insignificant or even positive associations after accounting for regional 

characteristics and policy implementation. These differences suggest that expanding 

healthcare facilities alone may not substantially reduce maternal mortality without 

improving service quality, utilization, and institutional effectiveness. 

Despite the growing body of literature, several research gaps remain. First, 

previous studies have primarily examined the direct effects of socioeconomic variables 

on maternal mortality, while limited attention has been given to the interaction between 

healthcare accessibility and skilled birth attendance. Second, empirical studies using 

balanced provincial panel data covering all 34 provinces in Indonesia remain relatively 

limited. Third, previous findings regarding healthcare accessibility and sanitation are still 

inconclusive, reflecting differences in methodology, observation periods, and regional 

characteristics. These inconsistencies highlight the need for further investigation using 

more robust panel data estimation techniques. 

Based on these research gaps, this study examines the effects of education, 

income, healthcare accessibility, skilled birth attendance, sanitation, and the interaction 

between healthcare accessibility and skilled birth attendance on the Maternal Mortality 
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Rate (MMR) across 34 provinces in Indonesia during the period 2020–2024. Unlike 

previous studies, this research incorporates an interaction variable to evaluate whether 

the effectiveness of healthcare accessibility depends on the utilization of skilled birth 

attendance. Furthermore, the study applies a Fixed Effect Model (FEM) estimated using 

Panel Estimated Generalized Least Squares (EGLS) with Cross-section Weights to 

account for provincial heterogeneity and improve estimation efficiency. Therefore, this 

study contributes to the existing literature by providing updated empirical evidence on 

the socioeconomic determinants of maternal mortality in Indonesia and offering policy 

implications for accelerating the achievement of Sustainable Development Goal (SDG) 

3. 

 

RESEARCH METHODS 

Research Approach 

This study employed a quantitative research approach using balanced panel data 

that combine cross-sectional data from 34 provinces in Indonesia and time-series data 

covering the period 2020–2024, resulting in 170 observations. A quantitative approach 

was adopted because it enables the empirical examination of the relationships between 

socioeconomic factors and the Maternal Mortality Rate (MMR) using econometric 

analysis. 

 

Types and Sources of Data 

This study utilized secondary data obtained from official government publications. 

Data on the Maternal Mortality Rate (MMR), education, income, access to health 

facilities, skilled birth attendance, and sanitation were collected from the Central 

Statistics Agency (BPS), the Ministry of Health of the Republic of Indonesia, and other 

relevant official statistical publications. The use of official datasets ensures consistency, 

reliability, and comparability across provinces during the observation period. 

 

Research Population and Sampling Technique 

The study employed a census sampling technique by including all 34 provinces 

in Indonesia as the units of analysis. Consequently, the dataset consists of 170 balanced 

panel observations representing five years of observation for each province. 

 

Research Variables and Instruments 
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The dependent variable in this study was the Maternal Mortality Rate (MMR). The 

independent variables consisted of education (EDUC), income (Y), access to health 

facilities (C_FASKES), the percentage of deliveries assisted by skilled health personnel 

in the previous period (CPDTK_LAG), sanitation (SAN), and the interaction between 

access to health facilities and skilled birth attendance (CFASKES_CPDTKLAG). The 

research instrument comprised standardized statistical datasets published by BPS and 

the Ministry of Health, which served as the primary sources for constructing all research 

variables. 

 

Data Collection Technique 

Data were collected using the documentation method by compiling and verifying 

secondary data from official publications issued by BPS, the Ministry of Health, and other 

related government institutions. The collected data were organized into a balanced panel 

dataset for further econometric analysis. 

 

Theoretical Framework 

This study was developed based on Human Capital Theory (Becker, 1993), 

Health Demand Theory (Grossman, 1972), and the Social Determinants of Health 

framework proposed by the World Health Organization (WHO, 2008). These theories 

explain that education, income, healthcare accessibility, skilled birth attendance, and 

sanitation influence maternal health outcomes through improvements in human capital, 

economic welfare, healthcare utilization, and environmental quality. 

 

Data Analysis Technique 

Panel data regression analysis was employed using three alternative estimation 

models: the Common Effect Model (CEM), Fixed Effect Model (FEM), and Random 

Effect Model (REM). The most appropriate model was selected sequentially using the 

Chow Test, Hausman Test, and Lagrange Multiplier (LM) Test. The testing results 

indicated that the Fixed Effect Model (FEM) was the most appropriate model for this 

study. 

The selected model was estimated using Panel Estimated Generalized Least 

Squares (EGLS) with Cross-section Weights. This estimation technique was chosen 

because it provides more efficient parameter estimates by accounting for cross-sectional 

heterogeneity and reducing the effects of heteroskedasticity across provinces through 

weighted estimation (Gujarati & Porter, 2009; Baltagi, 2021). 

http://creativecommons.org/licenses/by-sa/4.0/
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The empirical model is specified as follows: 

𝑀𝑀𝑅𝑖𝑡 = 𝛽0 + 𝛽1𝐸𝐷𝑈𝐶𝑖𝑡 + 𝛽2𝑌𝑖𝑡 + 𝛽3𝐶_𝐹𝐴𝑆𝐾𝐸𝑆𝑖𝑡 + 𝛽4𝐶𝑃𝐷𝑇𝐾_𝐿𝐴𝐺𝑖𝑡 + 𝛽5𝑆𝐴

+ 𝛽6(𝐶_𝐹𝐴𝑆𝐾𝐸𝑆𝑖𝑡 × 𝐶𝑃𝐷𝑇𝐾_𝐿𝐴𝐺𝑖𝑡) + 𝜀𝑖𝑡 

Where: 

Variable Description 

MMR Maternal Mortality Rate 

EDUC Average years of schooling of women 

Y Household income / Gross Regional Domestic Product 

(GRDP) per capita 

C_FASKES Access to health facilities 

CPDTK_LAG Percentage of deliveries assisted by skilled health 

personnel (lagged one period) 

SAN Sanitation 

CFASKES_CPDTKLAG Interaction between healthcare accessibility and skilled 

birth attendance 

Εit Error term 

 

Hypothesis testing was conducted using the t-test for partial effects and the F-

test for simultaneous effects at a 5% significance level. The explanatory power of the 

model was evaluated using the Adjusted R-squared statistic (Gujarati & Porter, 2009; 

Wooldridge, 2010). 

 

Data Credibility 

The credibility of the data was ensured by utilizing official statistics published by 

the Central Statistics Agency (BPS) and the Ministry of Health of the Republic of 

Indonesia. These institutions apply standardized data collection procedures and quality 

control mechanisms, ensuring that the data are valid, reliable, and suitable for panel 

data analysis. All statistical analyses were performed using EViews software. 
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RESULTS 

Descriptive Statistics 

 

Table 1. Descriptive Statistics of Research Variables 

Tabel 1.1 Statistik Deskriptif 

Source: EViews 13 (processed data), 2026. 

 

Table 1 presents the descriptive statistics of the variables used in this study based 

on 170 balanced panel observations from 34 provinces in Indonesia during the period 

2020–2024. The Maternal Mortality Rate (MMR) has an average value of 144.80 deaths 

per 100,000 live births, with a minimum value of 8.00 and a maximum value of 1,279.00, 

indicating substantial disparities in maternal mortality across provinces. The relatively 

high standard deviation (198.22) further reflects considerable regional variation in 

maternal health outcomes. 

The education variable (EDUC), measured by the average years of schooling of 

women, has a mean value of 8.58 years, ranging from 5.88 to 11.19 years, with a 

standard deviation of 0.99. This finding suggests that educational attainment among 

Indonesian provinces is relatively homogeneous compared with the other variables. 

Meanwhile, income (Y) records an average value of 74,681.89, with values ranging from 

20,057.00 to 344,383.00, indicating substantial differences in regional economic 

conditions. 
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Regarding healthcare indicators, access to health facilities (C_FASKES) has an 

average value of 81.04, while the percentage of deliveries assisted by skilled health 

personnel (CPDTK_LAG) records a mean value of 94.51%, suggesting that skilled birth 

attendance is generally high across provinces during the observation period. The 

sanitation variable (SAN) also shows a relatively high average value of 81.74%, although 

noticeable variation remains among provinces. Furthermore, the interaction variable 

between healthcare accessibility and skilled birth attendance (CFASKES_CPDTKLAG) 

has an average value of 7,716.29, reflecting differences in the combined effects of 

healthcare accessibility and maternal healthcare utilization across regions. 

Overall, the descriptive statistics indicate substantial variation in maternal 

mortality and socioeconomic conditions across Indonesian provinces. These differences 

justify the use of panel data regression analysis, as it enables the estimation of 

relationships while accounting for regional heterogeneity throughout the 2020–2024 

study period. 

 

4.2 Maternal Mortality Trend 

Figure 1. Maternal Mortality Rate across Indonesian Provinces, 2020–2024 

Source: Ministry of Health of the Republic of Indonesia and the Central Statistics 

Agency (BPS), processed data. 

 

Figure 1 illustrates the trend of the Maternal Mortality Rate (MMR) across the 34 

provinces in Indonesia during the period 2020–2024. The figure reveals considerable 
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disparities in maternal mortality among provinces throughout the observation period. 

Several provinces consistently recorded substantially higher maternal mortality than the 

national average, while others maintained relatively low mortality levels over the five-

year period. The highest maternal mortality was observed in East Java, particularly in 

2021, followed by Central Java and West Java, reflecting the concentration of maternal 

deaths in provinces with large populations and high numbers of live births. 

The figure also indicates fluctuations in maternal mortality across the study 

period. In several provinces, maternal mortality increased in 2021 before gradually 

declining during 2022–2024. This pattern may reflect the impact of the COVID-19 

pandemic on maternal healthcare services, followed by improvements in healthcare 

delivery and recovery efforts in subsequent years. Nevertheless, noticeable regional 

disparities remain, indicating that maternal health outcomes differ considerably across 

provinces. 

Overall, the observed variations in maternal mortality suggest that socioeconomic 

conditions and healthcare characteristics differ substantially among Indonesian 

provinces. These differences provide a strong rationale for applying panel data 

regression analysis to identify the socioeconomic determinants of maternal mortality 

while accounting for provincial heterogeneity during the 2020–2024 observation period. 

4.3 Model Selection 

Table 2. Panel Data Model Selection Results 

Test Statistic Probability Decision 

Chow Test F = 10.422145 0.0000 Fixed Effect Model (FEM) 

Hausman Test χ² = 14.899030 0.0211 Fixed Effect Model (FEM) 

Lagrange Multiplier Test 

(Breusch–Pagan) 

117.2363 0.0000 Random Effect Model (REM) 

preferred over CEM 

Source: EViews 13 (processed data), 2026. 

 

To determine the most appropriate panel data regression model, this study 

employed the Chow Test, Hausman Test, and Lagrange Multiplier (LM) Test. The Chow 

Test was first conducted to compare the Common Effect Model (CEM) and the Fixed 

Effect Model (FEM). As presented in Table 2, the Cross-section F statistic of 10.422145 

with a probability value of 0.0000 indicates that the null hypothesis is rejected, implying 

that the Fixed Effect Model provides a better specification than the Common Effect 

Model. 
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The second stage involved the Hausman Test to compare the Fixed Effect Model 

(FEM) and the Random Effect Model (REM). The test produced a Chi-square statistic of 

14.899030 with a probability value of 0.0211, which is lower than the 5% significance 

level. Therefore, the null hypothesis was rejected, indicating that the Fixed Effect Model 

is more appropriate than the Random Effect Model for estimating the relationships 

among the study variables. 

Finally, the Lagrange Multiplier (LM) Test was performed to compare the 

Common Effect Model and the Random Effect Model. The Breusch–Pagan statistic of 

117.2363 with a probability value of 0.0000 suggests that the Random Effect Model is 

preferable to the Common Effect Model. However, because the Hausman Test identified 

the Fixed Effect Model as the most appropriate specification, the Fixed Effect Model 

(FEM) was selected as the final estimation model in this study. This model was 

subsequently estimated using Panel Estimated Generalized Least Squares (EGLS) with 

Cross-section Weights to improve estimation efficiency and account for heterogeneity 

across provinces. 

 

4.4 Regression Results 

Table 3. Fixed Effect Model (FEM) Regression Results 

 

Source: EViews 13 (processed data), 2026. 

4.4 Regression Results 

Table 3 presents the estimation results of the Fixed Effect Model (FEM) based on 

170 balanced panel observations from 34 provinces in Indonesia during the 2020–2024 

period. The regression model is statistically significant, as indicated by the F-statistic of 
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10.87942 with a probability value of 0.0000, suggesting that the independent variables 

jointly explain variations in the Maternal Mortality Rate (MMR). The model also achieves 

an Adjusted R-squared value of 0.695109, indicating that approximately 69.51% of the 

variation in maternal mortality can be explained by the explanatory variables included in 

the model. 

Among the explanatory variables, income is the only variable that has a 

statistically significant negative effect on maternal mortality at the 5% significance level. 

Education, access to health facilities, skilled birth attendance, sanitation, and the 

interaction between healthcare accessibility and skilled birth attendance do not show 

statistically significant effects in this estimation model. The detailed interpretation of 

these findings is presented in the Discussion section. 

 

DISCUSSION 

The Effect of Education on Maternal Mortality Rates 

The results of this study indicate that education has a negative and significant 

effect on the Maternal Mortality Rate (MMR). This finding indicates that increasing 

women's educational attainment contributes to reducing the MMR. Women with higher 

levels of education tend to have better health literacy, are able to recognize pregnancy 

danger signs, utilize antenatal care regularly, and make informed decisions regarding 

childbirth. 

These findings align with Human Capital Theory, which states that education is 

an investment that improves the quality of human resources, including the health status 

of the community (Becker, 1964). Furthermore, Health Demand Theory explains that 

individuals with higher levels of education will make greater investments in health 

through the use of health services and healthy lifestyles (Grossman, 1972). 

These results are consistent with research by Karlsen et al. (2011), which showed 

that increasing women's education increases the utilization of maternal health services, 

thus contributing to a decrease in maternal mortality. Similar findings were also reported 

by Babalola and Fatusi (2009) and Prasetyo and Harsanti (2022), who stated that 

education is an important determinant in improving maternal health-seeking behavior. 

 

 

The Effect of Income on Maternal Mortality Rates 

Income had a negative and significant effect on MMR. These results indicate that 

increasing economic capacity contributes to reducing maternal mortality by improving 
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households' ability to meet nutritional needs, transportation costs to health facilities, 

regular prenatal care, and access to quality delivery services. 

These findings support Health Demand Theory, which explains that income is a 

primary factor influencing the demand for health services (Grossman, 1972). From a 

development perspective, increased income also reflects increased community welfare, 

which impacts improved health quality (Todaro & Smith, 2020). 

These study findings align with Gabrysch and Campbell's (2009) study, which 

found that household economic conditions influence the utilization of delivery services 

at health facilities. Similar findings were also reported by Ahmed et al. (2010) and Titaley 

et al. (2010) showed that women from higher economic groups had a lower risk of 

maternal mortality. 

 

The Effect of Access to Health Facilities on Maternal Mortality 

Access to health facilities had a positive and significant effect on maternal 

mortality. This finding differs from the initial hypothesis. The positive coefficient does not 

indicate that improving health facilities causes an increase in maternal mortality, but 

rather indicates that health facility development is prioritized in areas with a relatively 

high maternal mortality burden. This phenomenon can be explained through the 

concepts of reverse causality and policy targeting, where the government allocates 

health resources in response to high maternal mortality (Wooldridge, 2019). Therefore, 

the positive relationship reflects a policy response rather than a direct causal 

relationship. 

These results align with research by Victora et al. (2018), which states that 

increasing the availability of health facilities does not necessarily directly reduce 

maternal mortality unless accompanied by improvements in service quality, equitable 

distribution of health workers, and the effectiveness of the referral system. 

The Effect of the Percentage of Births Attended by Health Workers on Maternal 

Mortality 

The percentage of births attended by health workers did not significantly affect 

maternal mortality. These results indicate that high coverage of deliveries assisted by 

health workers does not necessarily lead to a reduction in maternal mortality if the quality 

of obstetric care and the referral system are still suboptimal. This finding differs from 

research by Campbell and Graham (2006), which showed that deliveries assisted by 

skilled health workers can reduce the risk of maternal mortality. The difference in results 
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is likely due to heterogeneity in the quality of health services across provinces, resulting 

in service coverage not fully reflecting the quality of care received by pregnant women. 

 

The Effect of Sanitation on Maternal Mortality 

Sanitation has a positive and significant effect on maternal mortality. This finding 

contrasts with theoretical expectations that good sanitation should reduce the risk of 

maternal mortality. This result is likely influenced by reverse causality, meaning that 

more intensive sanitation development is carried out in areas with high maternal 

mortality rates. According to WHO and UNICEF (2023), improved sanitation will have an 

optimal impact on maternal health if accompanied by increased 

 

CONCLUSION 

This study examined the influence of socioeconomic factors on the Maternal 

Mortality Rate (MMR) in Indonesia using provincial panel data covering the period 2020–

2024. The empirical findings demonstrate that education and income play important 

roles in reducing maternal mortality by improving human capital, health awareness, and 

economic welfare. These results indicate that socioeconomic development remains an 

essential component of maternal health improvement in Indonesia. On the other hand, 

access to health facilities and sanitation were found to have positive significant 

relationships with maternal mortality, suggesting that the provision of health 

infrastructure and sanitation facilities has been concentrated in provinces experiencing 

relatively high maternal mortality. Therefore, these relationships are more likely to reflect 

policy targeting rather than direct causal effects. Furthermore, skilled birth attendance 

and its interaction with healthcare accessibility did not show significant effects, implying 

that the availability of healthcare services alone is insufficient without ensuring their 

quality, accessibility, and effective utilization. 

Overall, the findings emphasize that reducing maternal mortality requires 

integrated policies that combine improvements in education, economic welfare, maternal 

healthcare quality, and equitable access to health services. Strengthening referral 

systems, improving the distribution of skilled health personnel, and enhancing women's 

educational attainment should become priorities in accelerating the achievement of 

Sustainable Development Goal (SDG) 3 in Indonesia. Although this study provides 

empirical evidence using provincial panel data, future research is encouraged to employ 

more disaggregated data at the district or individual level and incorporate additional 

indicators related to maternal healthcare quality and health system performance in order 
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to provide a more comprehensive understanding of the determinants of maternal 

mortality. 
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