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Abstract 
 

 

 

Many Low- and Middle-Income Countries (LMICs) have been facing a rapid epidemiological 

transition towards non-communicable diseases (NCDs), creating challenges on how they can be 

mitigated and how equitable access to healthcare services can be provided. Using Indonesia as a 

case study, this thesis examines research questions related to the determinants of health and 

healthcare utilisation in three independent essays. The first essay investigates the impact of a large 

primary school construction program, the SD INPRES program, on NCD risk factors later in life. 

It  finds that, in non-Java regions where the program is more effective in increasing educational 

attainment, being exposed to more schools has led to a higher likelihood of women, but not men, 

to be overweight and have a high waist circumference, while their probability of being a smoker 

decreases. Higher consumption of calorie-dense packaged and takeaway meals is found to be one 

of the possible channels of the observed effects. The second essay explores the extent of the 

treatment gap for depression and how it relates to individualsõ socioeconomic status and the 

availability of mental healthcare services. It  documents that only about 9.3% of people with 

probable depression, identified through a validated questionnaire, used mental healthcare services. 

Conditional on their mental and physical health needs, demographic characteristics, and district of 

residence, those who are poorer and without insurance are the least likely to utilise mental 

healthcare, while there are no significant differences by education level. Mental healthcare capacity 

of (public) primary care also appears to be positively correlated with mental healthcare utilisation, 

indicating the importance of services availability. The third essay examines the effect of a 

dependent cover age-eligibility rule within the National Health Insurance (NHI) program on young 

adultsõ health insurance coverage, health, and healthcare utilisation decisions. It  confirms that the 

rule leads to a significant reduction in health insurance coverage at age 21, the prescribed cut-off. 

No immediate (self-reported) health effects are found. However, among those who are ill, losing 

coverage lowers the use of formal outpatient services (either in primary care or hospital outpatient 

clinics). There is an increasing rate of self-medication and the use of traditional healers at the cut-

off, indicating a substitution to cheaper but potentially less effective treatment options.   
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Introduction  
 

 

 

 

 

 

 

 

 

 

 

 

1. Background 

Over the past three decades, a notable change in disease patterns has occurred in every corner of 

the world. Mortality and morbidity due to communicable diseases has decreased, as a result, people 

live longer and, inevitably, the burden of non-communicable diseases (NCDs) grew. Globally, it is 

estimated that 56% of the total annual deaths in 1990 were caused by NCDs. The figure rose to 

almost 75% in 2019 (IHME, 2023; Roth et al., 2018). This shift is even more remarkable in poorer 

countries. Three decades ago, NCDs were responsible for about 40% of mortality in low- and 

middle-income countries (LMICs). In 2019, it made up 65% of their overall mortality (IHME, 

2023). A similar trend is observed when both mortality and morbidity are considered with the 

measurement of Disability Adjusted Life Years (DALYs). Between 1990 and 2019, the proportion 

of DALYs attributable to NCDs increased from 30% to 55%, while the burden associated with 

communicable, maternal, neonatal, and nutritional conditions dropped from about 60% to 35% 

(Vos et al., 2020). Over the same period, mental and behavioural disorders consistently ranked 

among the top two the leading causes of morbidity, with an estimated contribution of 15% to the 

overall Years Lived with Disabilities or YLDs. Depression and anxiety disorders alone were 

responsible more than half of the morbidity and disability burden. Among the younger population, 

those aged 15-49, the figure is about 20% (Collaborators, 2022; IHME, 2023) 

The rapid epidemiological transition towards NCDs in LMICs has coincided with their remarkable 

economic growth and development. The living standard for average individuals has risen, indicated 
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by the significant increase in Gross Domestic Product (GDP) per capita and the decline of 

(extreme) poverty rate. Between the 1990s and 2019, GDP per capita in LMICs has grown more 

than fourfold from about US$2.6 thousand (purchasing power parity, PPP) to US$12 thousand. 

At the same time, the number of people living in extreme poverty (based on a threshold of US$2.15 

PPP consumption per person per day) decreased from more than 45% to about 10% (World Bank, 

2023). Concurrently, the education level has risen substantially. Adult literacy has increased from 

69% in the early 1990s to about 84% in 2019, and net secondary school enrolment (population 

aged 25 or more) grew from about 50% in the late 1990s to 63% in 2018 (World Bank, 2023). 

However, amidst these positive trends, disparities in income appear to have slightly worsened. 

According to UNDP (2013), between 1990 and 2010, income inequality as measured by the GINI 

index has risen by about 11%. 

These two trends ð the epidemiological transition and economic growth, appear to be closely 

linked. The growth of an economy has a direct impact on the health and longevity of a population 

through increasing levels of income and better health investment in general (Lange & Vollmer, 

2017). On top of that, as economies expand, there is a notable shift from agricultural-based 

activities to more sedentary, industrial, and service-oriented jobs. This change, coupled with 

increased disposable incomes, has led to lifestyle changes marked by higher caloric intake, and 

reduced physical activity, contributing to a rise in obesity, a known risk factor for NCDs. Finucane 

et al. (2011) report that between 1980 and 2008, the global age-standardised prevalence of obesity 

(Body Mass Index Ó 30 kg/m2) has increased from 4.8% in men and 7.9% in women to 9.8% in 

men and 13.8% in women. In low- and middle-income countries, Popkin and Slining (2013) report 

that between 1993 and 2007, overweight (Body Mass Index Ó 25 kg/m2)  among women aged 19-

49 years increased from 18% to 31%. 

For LMICs, this epidemiological transition is especially challenging as they confront a high burden 

of NCDs at the earlier stages of economic development where resources are limited. Consequently, 

the gap between the number of people who require care and those who receive it, known as 

òtreatment gapó, is markedly bigger than in their higher-income counterparts (Kohn et al., 2004; 

Lozano et al., 2020; Mekonen et al., 2021). Whilst health problems are often more prevalent among 

the poor, the utilisation of healthcare services is often more frequent among the rich (Wagstaff & 

Van Doorslaer, 2000). This scenario could potentially widen the treatment gap for the less 

privileged, thereby perpetuating socioeconomic inequality in health. 
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To address such challenges, many LMICs have been undertaking significant healthcare system 

reforms, particularly in the efforts to achieve Universal Health Coverage (UHC)1 (Lagomarsino et 

al., 2012). A main feature of such reforms is the transition from private out-of-pocket payments 

to pooled pre-financed payments through the expansion of public health insurance program, 

aiming at providing financial protection against medical costs and ensuring individuals can receive 

necessary treatment without fear of impoverishment (Wagstaff et al., 2016). This new health 

financing scheme largely follows the social health insurance model, where everyone is required to 

contribute financially to the pooled fund in exchange for some degree of insurance coverage 

(Wagstaff, 2010). The practical implementation varies between countries, but the common strategy 

is to provide fully subsidised insurance for the poor and mandating everyone else to join the 

program via contributory mechanisms, either through salary deduction or premium payments. This 

reform is, however, known to be difficult to implement due to the substantial size of the informal 

economy, making enforcement of the mandate even harder (Banerjee et al., 2021). In turn, these 

countries are facing both a coverage problem and a challenge of sustaining the financial basis of 

their public health insurance programs. 

These situations underline two key pressing issues for many LMICs. First, the effects of the 

epidemiological transition on health and economy must be mitigated. This requires a better 

understanding of the determinants of NCDs and their risk factors. The natural starting point would 

be to look at education, which is thought to be a key driver for both economic development and 

health (Vogl, 2012). Although evidence from high-income countries on this topic is vast (see the 

review by Hamad et al. (2018) and Galama et al. (2018)), context-specific evidence for LMICs is 

needed given their different stages of epidemiological transition and economic development. 

Second, with the potentially high rate of unmet health needs, it is important to illuminate how 

healthcare utilisation relates to individualsõ demand-side factors like wealth, education, and health 

insurance coverage, and supply-side factors like healthcare services availability. Finally, given the 

significant reform that has been made in expanding public health insurance coverage, 

understanding its challenges and its impact on healthcare access is clearly needed. 

This thesis focuses on Indonesia, an LMIC with approximately 280 million people, to study how 

economic factors affect health and healthcare access of its population. Similar to the trend 

observed globally and in other LMICs, the rapid shift in disease burden is also observed in 

Indonesia. In the past three decades, there was a substantial decline in the total number of 

 
1 According to WHO (2014), Universal Health Coverage (UHC) is defined as òall people receiving quality health 
services that meet their needs without being exposed to financial hardship in paying for the services.ó 
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Disability Adjusted Life Years (DALYs) from communicable, maternal, neonatal, and nutritional 

causes. Over same period, there was a large increase in the DALYs from non-communicable 

diseases, from 40% contribution in 1990 to 72% in 2016 (IHME, 2023; Mboi et al., 2018). More 

specifically, the top three leading causes of death and disability in 1990 were diarrheal diseases, 

lower respiratory infection, and tuberculosis, while in 2019, these were replaced by ischaemic heart 

disease, cerebrovascular disease, and diabetes, which particularly pronounced amongst relatively 

older Indonesians (Mboi et al., 2022). The prevalence of key NCD risk factors such as obesity and 

high blood pressure are also rising (Popkin & Slining, 2013) and the problem of high smoking 

rates among males appears to be persistent. Estimates from Zheng et al. (2018) even show an 

increasing rate of smoking among males from about 63% in 2002 to 68.1% in 2016.  

Correspondingly, mortality rates for smoking-attributable diseases such as stroke, ischemic heart 

disease, and chronic obstructive pulmonary disease, increased by 29%, 29%, and 11% respectively, 

between 2007 and 2017 (Holipah et al., 2020).  

While NCDs mostly affect older population, mental health problems have been the leading cause 

of disability among younger Indonesians. Between 1990 and 2019, it is estimated that about 17% 

of disability among individuals aged 15-49 were caused by mental and behavioural disorders 

(IHME, 2023). With limited mental healthcare availability, coupled relatively low mental health 

literacy and high level of stigma, individuals with mental disorders often cannot access their needed 

care. In an extreme case, those with (severe) mental disorders must deal with some forms of human 

right violations. One of them is pasung, the practice of shackling and confining people with severe 

mental illnesses by families and communities (Hidayat et al., 2020). Recent report by Human Right 

Watch estimated that about 50,000 people are facing this devastating experience (HRW, 2020). 

These issues highlight the importance of taking a specific look at mental health problems and their 

associated provision of services in Indonesia.  

Overall, this thesis builds on theories and existing evidence on the economic determinants of 

health and healthcare utilisation. The main aim is to provide policymakers with robust evidence 

on potentially effective strategies to mitigate the rising burden of NCDs and meet population 

health needs more equitably. These questions are explored in three independent essays. The first 

essay examines the causal effect of a key determinant of health: educational attainment. The other 

two essays address the determinants of healthcare utilisation. The second essay offers a grounded 

descriptive analysis of the mental health treatment gap, relating it to both demand and supply-side 

factors. The final essay conducts a causal investigation into the effect of health insurance on 
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healthcare utilisation within the current National Health Insurance (NHI) program, a recent health 

financing reform aimed at providing universal health coverage for all Indonesians. 

2. Education as a key determinant of health 

Economic theory predicts that higher level of education would lead to a more efficient production 

of health, in which individuals with better education can make more informed health-related 

decisions (Grossman, 1972). Education may also increase income that would allow individuals to 

consume healthier and more nutritious and have better access to healthcare services. In the 

developing world, however, there is a shift towards more sedentary occupations and increased 

accessibility to processed foods (Popkin & Slining, 2013). Moreover, more educated individuals in 

these settings might select more calorically dense foods, interpreting them as symbols of affluence 

(Macchi, 2021). This inclination could inadvertently amplify the risk factors for NCDs, such as 

obesity and high blood pressure. Empirically, this is indicated by the positive correlation between 

educational attainment and body mass index (BMI) and obesity in poorer countries (Cutler & 

Lleras-Muney, 2012). With massive investment on education has been made in the earlier stage of 

countries development, better understanding on whether higher level of education did cause an 

increased NCD risk factors is clearly of policy interests. 

Essay one, entitled òLong-term health effects of a school construction programó, examines the 

impact of a massive Indonesian primary school construction initiative in the 1970s ð the Sekolah 

Dasar (SD) INPRES program ð on NCD risk factors in later life. This program was considered as 

the largest educational expansion in history, involving a construction of about 60,000 new primary 

schools over the period of 1973 to 1978 across the Indonesian archipelago (Duflo, 2001; Heneveld, 

1979). Following the approach by Duflo (2001), the later-life health status of individuals who were 

young enough to be exposed to and benefit from the new primary schools (born 1968-1972) with 

those who were slightly too old (born 1958-1962) across districts with different program intensity 

levels are compared. Three main risk factors of NCDs ð overweight, high blood pressure, and 

tobacco smoking ð are examined. INPRES rollout data compiled by Duflo (2001) and health-

related information from the recent large nationwide household and health-specific survey, the 

Susenas and Riskesdas, are used.  

Focusing on individuals born outside Java, where the program is known to be most effective in 

improving educational attainment, this essay finds that the INPRES program substantially 

increased primary school completion and years of schooling for both men and women, with a 

slightly higher effect for women. In turn, the program is shown to increase the likelihood of 
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women, but not for men, in their 40s being overweight and having high waist circumference. 

Specifically, with an average of 2.4 new primary schools per 1,000 children per district were built, 

the INPRES program is estimated to cause a 3.8 percentage point increase in the probability of 

being overweight (8.7% increase relative to the sample mean of the unexposed cohort) and a 3.1 

percentage point increase in the probability of having a high waist circumference (5.4%). Further 

analysis shows that the increase in body weight and waist circumference for women can be partly 

explained by increased consumption of high-calorie packaged and take-away meals. Lastly, despite 

a modest increase in overweight, the school expansion program is shown to have a positive impact 

on health overall, as demonstrated by the negative impact on self-reported health problems and 

healthcare utilisation. 

3. Exploring the drivers of healthcare utilisation 

Besides the crucial role of education in the demand for and the production of health, the 

importance of medical service use cannot be overlooked (Grossman, 1972; Wagstaff, 1986). When 

experiencing a health shock, individuals would likely be increasing their demand for healthcare 

services to restore their health capital. In the case of stigmatised conditions like mental health 

problems, the opportunity cost for seeking effective medical treatment is high, hence the demand 

is potentially low. Additionally, low literacy levels, where individuals are unaware of effective 

treatment possibilities, might lead to reduced demand for treatment. On the other hand, 

individuals with higher income and health insurance coverage, all else being equal, would likely to 

utilise more healthcare given their ability to pay. However, in situations where the supply of 

necessary treatment is lacking, the realised utilisation of healthcare services would be low for 

everyone, and potentially much lower for those with lower income. 

Essay two, entitled òSocioeconomic status and the treatment gap for depression in Indonesiaó, 

explores the mental health treatment gap and its relationship with socioeconomic status and 

healthcare availability in Indonesia. The analysis focuses on the prime working-age population, 

defined as individuals aged 25-59, with a recent episode of (probable) depression. Data are 

obtained from the 2018 wave of Riskesdas, a nationwide health-specific survey conducted by the 

Indonesian Ministry of Health. Among individuals classified as having probable depression, only 

9.3% utilise mental healthcare services. Controlling for sociodemographic characteristics, district 

fixed effects, and a rich set of mental and physical health needs, it is found that the poorest and 

those without health insurance are the least likely to use mental healthcare. To explore the possible 

role of stigma and mental health literacy, this essay exploits a feature in the survey where household 

heads are asked if anyone in their household has mental disorders. The results presented in this 
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essay indicate that mental illness underreporting is very common and is more prevalent among 

wealthier household heads. Lastly, this essay demonstrates that the district of residence matters, 

particularly regarding the provision of mental health services in public primary care facilities. 

The positive association found between health insurance and the use of (mental) healthcare in this 

essay, however, might capture both the insurance effect and adverse selection, where people with 

more (unobserved) needs are more likely to be insured (Einav & Finkelstein, 2011). With the 

expansion of the National Health Insurance (NHI) program, understanding the causal role of 

insurance coverage on the utilisation of necessary healthcare services is needed. 

Essay three, entitled òPublic health insurance and healthcare utilisation decisions of young 

adultsó, investigates the extent to which an age-eligibility rule for dependent coverage within the 

Indonesian National Health Insurance (NHI) program affects young adultsõ own coverage, their 

health, and their healthcare utilisation. Using a newly available random sample of NHI enrolees 

from December 2018, this essay confirms that the age-eligibility threshold leads to a sudden drop 

in NHI coverage among young adults in Indonesia. Specifically, at age 21, the number of young 

adults with insurance suddenly drops by 14.6 percentage points. Focusing on dependent children, 

a larger 20.1 percentage points reduction is observed. Further analysis shows that these changes 

are entirely driven by those who are enrolled in the employment-based scheme, the group that is 

targeted by the rule. Using the 2018 wave of Susenas, a large annual household survey conducted 

by Statistics Indonesia, this essay finds that changes in insurance status do not affect young adultsõ 

self-reported health, measured as whether they experienced any health problems within the last 

month. Among those with health problems, the age-eligibility rule is found to cause a significant 

8.4 percentage points reduction in the use of primary care or hospital outpatient services. This 

change is almost entirely driven by the decrease in public primary care utilisation. This essay also 

documents a possible substitution towards self-medication and the use of traditional healers. 

Furthermore, reduction in primary care or hospital outpatient utilisation is more pronounced 

among the poorer, less educated, and those who live in regions with more expensive healthcare 

prices.  
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Essay one: 

Long-term health effects of a school 

construction program 
 

 

 

 

 

 

 

 

 

 

1. Introduction  

Educational attainment is thought to be a key input into the production of good health, particularly 

for conditions affected by modifiable behaviours, such as smoking and unhealthy eating (Conti et 

al., 2010; Grossman, 2006). Quasi-experimental designs that exploit changes to compulsory 

schooling laws have advanced our understanding of the causal impacts of additional schooling on 

health, including in the United Kingdom (Clark & Royer, 2013; Janke et al., 2020), Sweden (Meghir 

et al., 2018), Germany (Kemptner et al., 2011), United States (Fletcher, 2015), and multiple 

countries in Europe (Albarrán et al., 2020). These studies generally find that an increase in the 

number of years of high school education has either no impact on health or a small positive impact. 

However, these same findings may not hold in low- and middle-income countries (LMICs), where 

there can be considerable differences in baseline education levels, the stage of epidemiological 

transition1, and the education gradient with respect to health (Galama et al., 2018; Pampel et al., 

2012). For example, in poorer countries, the prevalence of obesity ð a leading cause of non-

communicable diseases (NCDs) ð is commonly higher among more educated individuals 

(Frankenberg et al., 2016; Jaacks et al., 2019). 

 
1 Epidemiological transition can account for the shift over time away from infectious diseases and towards chronic 
diseases due to increased life span from improved sanitation, healthcare and disease prevention (Santosa et al., 2014).  
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Globally, people living in LMICs are disproportionately affected by NCDs, where 85% of all 

premature deaths from NCDs occur (WHO, 2021). The rapid rise of NCDs in LMICs threatens 

to impede economic progress in these countries and heightens the need for context-specific 

evidence on policies that can reduce risk factors. Yet, to date, the evidence on how schooling 

affects NCDs and their risk factors in LMICs is scarce (Galama et al., 2018; Hamad et al., 2018). 

Most high-quality causal evidence in these countries is focused on HIV risk and maternal and child 

health outcomes (for reviews, see Mensch et al. (2019) and Psaki et al. (2019)).2 

Using a quasi-experiment, we contribute to this LMIC literature by estimating the impact of a large 

primary school construction program in Indonesia in the 1970s on NCDs risk factors later in life. 

In recent decades, Indonesia has transitioned into a country where mortality is now dominated by 

NCDs, including stroke, ischemic heart disease and diabetes, making it an important setting to 

understand the underlying causes of NCDs (Mboi et al., 2018). The primary school expansion 

program, known as the Sekolah Dasar (SD) INPRES program, involved a rapid construction of 

approximately 60,000 new primary schools from 1973 to 1978, with the per capita intensity varying 

across districts (Duflo, 2001; Heneveld, 1979). Following the approach used in Duflo (2001) to 

explore labour market outcomes, we compare the later-life health status of individuals who were 

young enough to be exposed to and benefit from the new primary schools (born 1968-1972) with 

those who were slightly too old (born 1958-1962) across districts with different program intensity 

levels.  

We focus our analysis on three of the leading risk factors for NCDs: overweight, high blood 

pressure, and tobacco smoking. Together these risk factors make up 30% of the disease burden 

from all causes in Indonesia (Mboi et al., 2018). Relatedly, dietary risks and high fasting plasma 

glucose account for a further 24% of the total disease burden (Mboi et al., 2018); hence we explore 

the educational impacts on self-reported food expenditure in supplementary analyses. To measure 

high blood pressure and body weight, we use biomarker and anthropometric information collected 

as part of the 2018 Indonesian Basic Health Research (Riskesdas) survey from around 60,000 

people born in either 1958-1962 or 1968-1972. In addition to these objective measurements, 

Riskesdas also records self-reported diabetes and cardiovascular disease diagnoses. To measure 

tobacco smoking, we use self-reported smoking status from approximately 250,000 individuals 

 
2 For example, an additional year of education has been shown to have: small effects on increasing HIV knowledge 
and reducing HIV positive status (Agüero & Bharadwaj, 2014; Behrman, 2015; Duflo et al., 2015); a small reduction 
in the probability of pregnancy complications (Weitzman, 2017); small or no effect on low birth weight, neonatal, and 
infant mortality (Chou et al., 2010; Makate & Makate, 2016; Shrestha, 2019; Wang, 2020; Zhang, 2012); and small 
negative impacts on child mortality (Grépin & Bharadwaj, 2015; Makate & Makate, 2016; Shrestha, 2019). 
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available in the 2015-2017 Indonesia National Socioeconomic Survey (Susenas). Lastly, a wide 

range of self-reported health and household information (such as educational attainment, type of 

occupation, and expenditure on different food types) from Susenas are used to understand the 

schooling effects on risk factors in more detail.   

In non-Java regions of Indonesia, the SD INPRES program increased primary school attendance, 

primary school completion, and literacy, particularly among women. Given these positive 

education effects, all subsequent health analyses focused on non-Java regions.3 The health results 

indicate that the SD INPRES program increased the likelihood of women being overweight, but 

not men. Specifically, exposure to an additional primary school per 1,000 children increased the 

probability that women have a BMI Ó 25 kg/m2 by 1.6 percentage points and a waist circumference 

> 80 cm by 1.3 percentage points. These effects were particularly pronounced among women who 

grew up in areas with high poverty rates and low education levels. Notably, the increase in 

overweight did not occur in conjunction with a decrease in the likelihood of being underweight, 

suggesting an overall negative health effect.4 The effect on womenõs weight also did not extend 

beyond the overweight category. We find no evidence that the program affected the weight status 

of men, or high blood pressure for either sex. For women, but not men, we also observe a small 

negative effect on the probability of being a current smoker.       

To explore how educational gain translates into higher body weight, we examine energy intake and 

expenditure mechanisms. Specifically, we use the information on self-reported physical activity 

levels and household expenditure on food, which we analyse in broad categories. We find that an 

additional primary school per 1,000 children led to a 7.4 percent increase in womenõs per capita 

spending on more energy-dense foods (packaged or take-away meals) but had no significant impact 

on self-reported physical activity levels. These results suggest that an increase in calories from 

packaged and take-away foods may be one of the mechanisms for the positive SD INPRES effects 

on overweight and waist circumference.  

Lastly, we investigate whether the school expansion program had any impact on the self-reported 

diagnosis of diabetes and cardiovascular diseases (CVDs) as well as overall health. We find that in 

2018 when individuals exposed to the program were aged 46-50 years, exposure to more primary 

 
3 Previous studies also indicate that the effects of SD INPRES were small in densely populated Java Regions (Ashraf 
et al., 2020; Duflo, 2001). 
4 Indonesia still faces a high burden of disease (about 10%) from child and maternal malnutrition (Mboi et al., 2018). 
Therefore, an increase in BMI may not necessarily represent a negative health outcome and depends upon how the 
distribution of BMI is affected. For example, an increase in overweight that occurred together with a reduction in 
underweight could represent an overall positive health outcome.  
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schools did not affect the probability of being diagnosed with diabetes or cardiovascular disease. 

It also did not reduce the likelihood of men and women reporting any health problems. However, 

when the 2018 Susenas sample is pooled with Susenas samples from the 2012-2017 surveys, 

effectively including measurements at younger ages, we find that SD INPRES reduced self-

reported health complaints amongst women. This suggests that the program may have had some 

health benefits for women in their early 40s, but that these benefits had dissipated at later ages. 

Our findings contribute new evidence on the effects of education on chronic disease risk factors 

in low-resource settings. It also adds to the broader literature that has explored the effect of the 

Indonesian school expansion program on other outcomes, such as labour market outcomes 

(Duflo, 2001; Karachiwalla & Palloni, 2019; Pettersson, 2012), marriage market (Akresh et al., 

2021; Mazumder et al., 2021; Zha, 2019), living standards and intergenerational impacts (Akresh 

et al., 2021; Mazumder et al., 2021; Mazumder et al., 2019), religious education and ideology (Bazzi 

et al., 2020), and economic preferences (Jung et al., 2021). The closest study to ours is Mazumder 

et al. (2021) who analyse the long-term and intergenerational effects of SD INPRES. Most relevant 

is their supplementary analysis of objective outcomes ð BMI and high blood pressure ð collected 

from around 2,800 men and 3,000 women participating in the Indonesian Family Life Survey 

(IFLS). They find that SD INPRES had a small positive effect on BMI (statistically significant at 

the 10% level for men and statistically insignificant for women) and a small negative effect on high 

blood pressure (statistically insignificant for men and women).5 Our paper also builds on Akresh 

et al. (2021), which uses the 2016 Susenas to study a wide range of self-reported outcomes. Their 

findings suggest that SD INPRES led to a small reduction in the probability of men reporting 

severe health complaints, but no discernible effect on the number of days disrupted due to health 

problems. Their data contain no objective health measures. 

The remaining sections of this paper are structured as follows. Section 2 discusses the background 

of the SD INPRES program as well as the state of population health in Indonesia. Sections 3 and 

4 describe the data and the methodology, including the identification and empirical strategy. 

Section 5 presents and discusses the findings, followed by several robustness checks in Section 6. 

Section 7 concludes. 

 

 
5 Mazumder et al. (2021) also explores several self-reported adult health indicators, including self-assessed general 
health, diagnosed chronic conditions, CES-D depression scale, and number of days missing oneõs primary activity due 
to poor health. It is estimated that the INPRES program did not significantly improve menõs self-reported health, but 
significantly improved womenõs self-reported health.  
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2. Background 

2.1. The SD INPRES Program 

In early 1970s Indonesia, the primary school enrolment rate of children aged 7-12 years was only 

68% (The World Bank, 1975), and 55% of students left school before grade six (Heneveld, 1979). 

To increase the low education rates, the Indonesian government enacted a presidential instruction 

(Instruksi Presiden, INPRES) to build 1,000s of new primary schools (Sekolah Dasar, SD), known 

as SD INPRES program. With a cost of over 500 million dollars (in 1990 US Dollars) funded 

through new oil revenue (Heneveld, 1979), this program successfully constructed approximately 

61,800 new primary schools between 1973 and 1978, doubling the stock of available public primary 

schools in Indonesia (Duflo, 2001).  

The number of new schools built in each district was based on the number of 7-12 year olds 

enrolled in primary school in 1972, with a minimum of one school to be constructed in each 

subdistrict.6 In addition, around 200,000 new primary school teachers were hired, and existing 

schools were rehabilitated. Teachers also received skill-upgrade training, new teaching resources, 

and a salary increase of about 300% (relative to 1974 salary levels). Formal school fees were 

removed for the first three grades from 1977 and for all primary school grades from 1978 

(Heneveld, 1979).  

A study by Heneveld (1978) in East Java provided early evidence that the program successfully 

allocated more schools in the districts with greater need and that the program was associated with 

a positive change in the school participation rate. More recently, studies have found that the 

program significantly increased total years of schooling on average, with larger effects in low-

density areas (Duflo, 2001), suggesting that reducing travel distances to schools was an important 

mechanism. Itõs also been shown that the impact on educational attainment was larger for those 

with low-educated parents (Hertz & Jayasundera, 2007) and for women (Mazumder et al., 2019). 

Among women, the effect was larger if they belonged to ethnic groups that traditionally engaged 

in bride price payments (Ashraf et al., 2020), as the payment was higher for more highly educated 

brides. Such ethnic communities tend to live in districts outside of Java.  

Previous studies also suggest that the SD INPRES has led to higher earnings (Duflo, 2001, 2004; 

Pettersson, 2012), potentially due to the shift toward more formal employment and to the non-

agricultural sector (Akresh et al., 2021; Karachiwalla & Palloni, 2019). Subsequently, the program 

 
6 In the 1970s, there were 267 districts (Kabupaten) and 3,277 sub-districts (Kecamatan) within Indonesia. 



22 

is also found to improve living standards as measured by higher per capita expenditure on food 

and better housing characteristics, particularly among women (Akresh et al., 2021; Mazumder et 

al., 2021). Some effects on the marriage market have also been observed. For example, the program 

has led to having a more educated spouse (Akresh et al., 2021), with a more pronounced impact 

for women (Mazumder et al., 2021), and a slightly younger age of first marriage for women born 

in densely populated areas (Zha, 2019). In addition, Martinez-Bravo (2017) finds that SD INPRES 

leads to the village having more educated leaders that, in turn, improves healthcare access by 

increasing the number of doctors and healthcare centres. 

2.2. Population Health in Indonesia 

In recent decades, Indonesia has been facing an epidemiological transition. From the early 1990s 

to 2016, there was a 58% decrease in the total number of Disability Adjusted Life Years (DALYs) 

from communicable, maternal, neonatal, and nutritional causes. Over the same period, there was 

a 57% increase in the DALYs from non-communicable diseases. In 1990, the top three leading 

causes of death and disability were diarrheal diseases, lower respiratory infection, and tuberculosis. 

By 2016, these had been replaced by ischaemic heart disease, cerebrovascular disease, and diabetes 

(Mboi et al., 2018).  

An increase in the prevalence of overweight and obesity is considered to have contributed to the 

rise in non-communicable diseases. Popkin and Slining (2013) report that between 1993 and 2007, 

overweight and obesity among women aged 19-49 years increased from 18% to 31%, and in our 

2018 sample of women born 1953-1972, the prevalence was 48% (see Table 1). At the same time, 

the prevalence of underweight decreased from 14.3% to 10%, with child and maternal malnutrition 

accounting for 10% of the total disease burden in 2016 (Mboi et al., 2018). Although overweight 

prevalence is currently higher in urban areas, the increase in overweight prevalence has been 

significantly larger among rural residents (Oddo et al., 2019). Popkin and Slining (2013) conclude 

that in Indonesia and other LMICs, there is a ògrowing potential for increased cardiometabolic 

problems linked with a large rightward shift in the BMI distribution and increased waist 

circumference at each BMI level.ó 

Smoking is another crucial driver of non-communicable disease in Indonesia. The prevalence of 

smoking in Indonesia is one of the highest globally, with the percentage of men who smoke 

increasing from 56% in 2000 to 76% in 2015. Correspondingly, between 2007 and 2017, the 

mortality rate of diseases attributable to smoking, such as stroke, ischemic heart disease, and 
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chronic obstructive pulmonary disease, increased by 29%, 29%, and 11%, respectively (Holipah et 

al., 2020).  

Examining the educational gradient in cardiovascular disease risk factors in Indonesia, Adisasmito 

et al. (2020) document that obesity and self-reported diagnosis of diabetes are clearly concentrated 

among highly educated individuals, while the opposite happens for smoking. As for measured high 

blood pressure and physical inactivity, they show that the education-health gradient is less clear. 

Another paper by Frankenberg et al. (2016) shows that there is an apparent positive association of 

years of schooling with the prevalence of high total cholesterol (Ó 240 mg/dl) but not with a high 

level of inflammation as measured by C-reactive protein. 

3. Data 

3.1. Riskesdas and Susenas 

This study uses two large national surveys, the Indonesia Basic Health Research Survey (Riset 

Kesehatan Dasar, Riskesdas), and the Indonesia National Socio-economic Survey (Survei 

Sosioekonomi Nasional, Susenas). Riskesdas is Indonesiaõs largest cross-sectional public health 

survey and was conducted in 2007, 2010, 2013, and 2018. We use the 2018 wave of Riskesdas 

because it includes data on respondentsõ district of birth. In 2018, information was collected from 

over one million individuals and 280,000 households by surveyors with health backgrounds, such 

as nurses, and included height, weight, waist circumference, blood pressure measurements, and 

self-reported diagnosis of non-communicable diseases (NCDs) such as diabetes, heart disease, 

hypertension, and stroke. 

Susenas is an annual cross-sectional household survey conducted by Statistics Indonesia (Badan 

Pusat Statistik). Each year, it collects information on more than one million individuals from 

approximately 300,000 households residing in all 487 districts in Indonesia (as of 2012). We use 

six waves of Susenas from 2012 to 2018 to measure self-reported overall health status. However, 

information about smoking behaviour is only available in the 2015-2017 surveys. As for education, 

household expenditure, and employment status, we only use the 2012-2014 waves where the 

questionnaire items on these modules are consistent. See Appendix Tables A1 and A2 for the 

complete overview of included variables and their data sources. 

Using information on district and year of birth, we link individual-level observations from the 

Riskesdas and Susenas with historical records of the SD INPRES program compiled by Duflo 
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(2001).7 The dataset includes the planned number of primary schools built per district during the 

period 1973-1978 and other pre-program district-level characteristics, such as population, area size, 

and the number of existing schools and teachers. 

From the matched datasets, we retain individuals born between 1953 and 1972 in districts outside 

Java. The geographical restriction was made because Javanese districts are densely populated, and 

prior empirical evidence indicates that the educational impacts of the SD INPRES program were 

small in such areas (Duflo, 2001).8 As discussed in Section 2.1, the significant program effects in 

sparsely populated areas outside of Java may be due to the reduction in travel distances to schools 

(Duflo, 2001) and the mediating role of bride price payments among ethnic communities that 

typically live in non-Java districts (Ashraf et al., 2020). These two restrictions reduce the 2018 

Riskesdas sample size to 105,925 individuals, the 2012-2018 Susenas sample size to 995,287 

individuals, the 2012-2014 Susenas sample size to 433,532 individuals, and the 2015-2017 Susenas 

sample size to 423,413 individuals. 

A key advantage of using Susenas and Riskesdas is that the available sample sizes are considerably 

larger than the sample size of the more commonly used Indonesia Family Life Survey (IFLS). For 

instance, Mazumder et al. (2021) use 5,940 adult observations from the combined 2014 IFLS and 

2012 IFLS-East. Another key advantage of Susenas and Riskesdas is that they sample from all 487 

districts across Indonesia. The 2014 IFLS includes observations from 297 districts concentrated 

in 24 provinces. 

3.2. Health outcome variables 

We explore four objective health indicators with the 2018 Riskesdas data, constructed with 

measured information on peopleõs Body Mass Index (BMI), waist circumference, and systolic and 

diastolic blood pressure. To measure unhealthy weight status, we use the standard thresholds of 

BMI Ó 25 kg/m2 for overweight and BMI Ó 30 kg/m2 for obesity.9 We complement these variables 

with an indicator of abdominal adiposity, defined as waist circumference Ó 90 cm for men and Ó 

80 cm for women.10 These definitions follow those used by the Indonesian government (Ministry 

 
7 We thank Prof Esther Duflo for providing us the data. 
8 Our own analysis confirms these findings. The estimated effects of SD INPRES on primary school completion in 
Java were near zero for men and significantly negative for women (while significantly positive for men and women in 
non-Java regions). These results are discussed in Section 6.3. 
9 The standard BMI thresholds may be too high for Asian populations and under-estimate the risk of cardiovascular 
disease. Jan and Weir (2021) and Kanazawa et al. (2002) suggest defining overweight as BMI Ó 23 kg/m2 and obesity 
as BMI Ó 25 kg/m2 in Asian populations.  
10 The categories of overweight (measured by BMI) and central obesity (measured by high waist circumference) are 
moderately correlated. In our main estimation sample, 90% of overweight women and 61% of overweight men are 
centrally obese. Conversely, 32% of non-overweight women and 5% of non-overweight men are centrally obese. 



25 

of Health, 2018). Individuals are categorised as having high blood pressure if their systolic blood 

pressure is Ó 140 mmHg and/or diastolic blood pressure is Ó 90 mmHg.  

We focus on these bodyweight and hypertension outcomes because they can be objectively 

measured and are known to be risk factors for NCDs, premature death, and disability in Indonesia 

(Mboi et al., 2018). Another key risk factor in Indonesia is smoking, and so we supplement the 

four objective outcomes with self-reported information on current smoking behaviour. In the 

2015-2017 Susenas survey, respondents were asked, òIn the past month, did you smoke 

cigarettes?ó. We generate an indicator variable that equals one if they answered òyes, every dayó or 

òyes, not every dayó, and zero otherwise. 

Table 1 presents sample means for our five main health outcomes, separately by gender, for our 

sample aged between 46 and 65 at the time of measurement. Women have significantly higher 

prevalence rates of overweight (48%), obesity (14%), and high-waist-circumference (60%) than 

men. Blood pressure readings are more similar between genders, with 51% of women having 

hypertension, compared with 41% of men. The largest gender discrepancy is in smoking rates: 

61% of men currently smoke compared with only 2.4% of women. 

Table 1. Descriptions and sample means of NCDs risk factors 

Variable Description Men Women 

Overweight  BMI Ó 25kg/m2  0.30 0.48 

Obesity BMI Ó 30kg/m2  0.05 0.14 

High waist 
circumference 

Waist circumference > 90cm for men and > 80cm for 
women 

0.22 0.60 

High blood pressure 
Systolic blood pressure Ó140mmHg and/or diastolic 
blood pressure Ó90mmHg, based on the mean of 3 
measurements  

0.41 0.51 

Smoker Smoked cigarettes in the past month  0.61 0.02 

Notes: Sample includes individuals born in 1953-1972 in non-Java districts from Riskesdas 2018 and Susenas 2015-
2017.  Overweight, obesity, high waist circumference, and high blood pressure variables are from Riskesdas 2018 
(N=50,498 for men and N=55,427 for women). Smoker variable is from Susenas 2015-2017 (N=211,937 for men 
and N=211,476 for women). 

 

3.3. Educational attainment 

Our main measure for educational attainment is primary school completion, the level of schooling 

directly targeted by the SD INPRES program. In the Susenas 2012-2014 sample, the primary 

school completion rate for men and women equal 76% and 66%, respectively. We also look at the 

programõs impact on primary school attendance (sample average is 95% for men and 90% for 
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women), junior high school completion (48% for men and 36% for women), and total years of 

schooling (7.9 years for men and 6.7 years for women). Given the vast differences in average 

education level and health outcomes by gender, we conduct separate analyses for men and women 

throughout the paper. 

To further motivate our formal analysis, we present in Figure 1 the association between educational 

attainment and each health outcome, separately by gender. For men and women, there is a clear 

positive association between education and unhealthy weight status. For instance, university-

educated men and women have overweight rates of 52% and 62%, while men and women who 

did not complete primary school have overweight rates of 18% and 37%. This positive education 

gradient is replicated in other low-and middle-income countries and for other measures of 

socioeconomic status, such as household income. The opposite pattern is observed in high-income 

countries, where the rich are the least likely to have obesity (Ameye & Swinnen, 2019). 

Figure 1. Average values of NCDs risk factors by educational attainment 

 

Notes: Sample includes individuals born in 1953-1972 in non-Java districts. Overweight, obesity, high waist 
circumference, and high blood pressure variables are from Riskesdas 2018 (N=50,505 for men and N=55,322 for 
women. Smoker variable is from Susenas 2015-2017 (N=208,676 for men and N=208,239 for women). 
 
 
 

For smoking, the association is negative. Indonesian men with a university education have a 

smoking rate of 40%, compared with smoking rates of around 65% for men with education levels 

less than senior high school. Women have relatively low smoking rates at all education levels, but 

even so, a significant negative association exists.  



27 

Simple OLS regressions that control for age, district of birth, district of current residence, and 

survey year (for pooled data) confirm the patterns shown in Figure 1 (see Appendix Table A3 for 

the estimated coefficients). For instance, compared to men with no schooling, men with a primary 

school education are estimated to be 3.7 percentage points more likely to be overweight, and 2.6 

percentage points less likely to smoke. For women, the equivalent figures for overweight and 

smoking are 5.7 percentage points and 1.8 percentage points, respectively. Relative to the female 

smoking rate of 2.2%, the 1.8 percentage point difference is substantial.  

Overall, these estimated associations suggest that increased educational attainment (at the primary 

level and at higher levels) is associated with increased rates of unhealthy weight status and reduced 

smoking rates. However, these associations are likely to be biased by confounders, such as family 

socioeconomic status, area-level disadvantage, genetic factors, and early childhood health 

outcomes, which can impact both educational attainment and adult health. To better understand 

the causal long-term health impacts of increased (primary) education, we next estimate the effects 

of the SD INPRES program.  

Figure 2. SD INPRES program intensity 

 

Notes: This figure depicts the INPRES program intensity across district, measured as the total number of primary 
schools constructed during 1973-1978 per 1,000 children in 1971. Data is obtained from INPRES dataset collected 
by Duflo (2001) using 1995 Indonesiaõs administrative boundaries. 
 
 
 

4. Methodology 

Following the approach by Duflo (2001), Akresh et al. (2021), and Mazumder et al. (2021), we use 

two sources of variation to causally identify the effects of the SD INPRES program on education 

and health outcomes. The first source is the variation across districts in the number of new primary 
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schools built.11 The number of new schools built in each district was based on the number of 

children enrolled in primary school in 1972, with a minimum of one school to be constructed in 

each subdistrict. On average, districts received 224 primary schools or 2.4 primary schools per 

1,000 children aged 5-14 years old. Figure 2 presents the variation in the number of new primary 

schools per 1,000 children for each district in Indonesia. Itõs clear that districts outside of Java ð 

the most densely populated and economically advanced region of Indonesia ð experienced higher 

program intensity.  

The second source of identifying variation is the difference across birth cohorts in their access to 

the new schools. Indonesian children usually attend primary school from ages 6 to 12, and so those 

aged 12 years or older when the first SD INPRES opened in 1974 (born before 1963) were ônot 

exposedõ to the program. Conversely, children six years old or younger in 1974 (born after 1967) 

were ôfully exposedõ to the program. Those born between 1963-1967 are labelled ôpartially exposedõ 

and are not used in our main analyses. 

Given these sources of variation, we estimate the following regression, which compares differences 

in outcomes between the ôfully exposedõ (1968-1972) and ônot exposedõ (1958-1962) birth cohorts 

across districts with different levels of SD INPRES program intensity: 

ώ   ὛὈ ὍὔὖὙὉὛ ὩὼὴέίὩὨ ╧▒║◄♯◄  — ‐  

where ώ  is the education or health outcome of individual Ὥ, born in district Ὦ, in year ὸ. 

ὛὈ ὍὔὖὙὉὛ represents program intensity, measured as the number of additional primary schools 

constructed in each district per 1,000 children, ὩὼὴέίὩὨ indicates whether the individual was 

fully exposed to the program (born 1968-1972), and  and — are district and birth-cohort fixed 

effects. The district fixed-effects control for all time-invariant determinants of the allocation of 

primary schools and for district characteristics that may influence long-term health outcomes. 

╧▒║◄ is a vector of control variables interacted with year of birth, allowing the effect of these 

district-level variables to vary between cohorts. Similar to Duflo (2001), the set of control variables 

includes spending per capita of the concurrent water and sanitation program (which may affect 

both school attendance and health), and the pre-program school enrolment rate and the number 

 
11 Survey respondents are assigned to districts based on their location of birth. The approach of using district of birth 
is imperfect, given some people will have moved districts before attending primary school, but IFLS data shows that 
91.5 percent of children reside in their district of birth at age 12. Furthermore, assignment based on district of 
education could be endogenous with respect to the program (Duflo, 2001). 
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of children in each district in 1971 (which determined the INPRES allocation of schools).12 In 

addition, we include year of survey fixed-effects (where relevant) to control for survey year 

variation that may affect the outcomes. Unlike Duflo (2001), we cluster our standard error at 

district of birth level where program intensity varies, an approach also used by Akresh et al. (2021) 

and Mazumder et al. (2021). 

The coefficient  is the effect of one additional primary school per 1,000 children among children 

who commenced school after the primary schools were built. The crucial assumption is that the 

differences in outcomes between exposed and not exposed cohorts across districts would have 

been the same in the absence of SD INPRES. That is, there are no omitted district-specific time-

varying factors that influenced the program and adult health. We test whether the assumption is 

satisfied using a placebo regression approach. Specifically, we estimate the effects of a ôplaceboõ 

school building program on the unexposed cohort, with estimated program effects expected to be 

close to zero if our identification approach is valid.  

A potential empirical issue is spillover effects, such that people benefit from new primary schools 

in adjacent districts. We argue that this is unlikely, given that the median distance between 

centroids of neighbouring districts is 53 km (Karachiwalla & Palloni, 2019). Moreover, there were 

few residential areas close to district borders. Another potential issue is differential mortality by 

treatment intensity. That is, it is possible that children exposed to different SD INPRES intensity 

experienced different mortality rates in the years prior to observation in the Riskesdas and Susenas 

surveys. However, analysis in Akresh et al. (2021) indicates that this is unlikely. They show using 

IFLS data that SD INPRES intensity is not a significant predictor of mortality between 1993 and 

2015. Moreover, we explore this issue ourselves by estimating the program effect on estimated 

population levels at the birth year-district level in 2018 (calculated using Susenas). We find that SD 

INPRES was not significantly associated with the number of people alive in 2018.  

Unlike other studies, we do not use the SD INPRES intensity as an instrument and present 2SLS 

estimates of schooling on health. Recent research suggests that the program may have affected 

health outcomes through pathways other than an individualõs own educational attainment. 

Martinez-Bravo (2017) documents that the program led to more highly educated local leaders, 

 
12 The pre-program enrolment rate is measured as the population enrolment rate from 1971. Our results are robust to 
alternatively using the district level primary school attendance and completion rates of the unexposed birth cohort 
(born 1953-1962). Our results are also robust to the inclusion of the number of district-level public health clinics 
available (per capita) in 1983, taken from the 1983 Village Census, interacted with individualsõ year of birth (see 
Appendix Table A4). This helps to reduce concerns that the placement of new schools may be correlated with the 
placement of the 1,000 public health clinics (Puskesmas), which occurred under the INPRES health centre program 
between 1974 and 1981.  



30 

which in turn increased the availability of public goods and services, including the availability of 

doctors and healthcare centres as well as better water and sanitation systems. 

5. Results 

5.1. Program Effects on Educational Attainment 

Table 2 presents the estimated effects of the SD INPRES on education and literacy outcomes, 

separately for men (Panel A) and women (Panel B). Results show that the program had a near-

zero effect on the attendance of at least some primary schools for boys (Column 1) but significantly 

increased the likelihood that boys completed primary school (Column 2) and junior high school 

(Column 3). The point estimates indicate that an additional primary school per 1,000 children 

increased the likelihood that men completed primary school and junior high school by both 1.8 

percentage points, which corresponds to 2.6% and 4.5% increases relative to the sample mean of 

the unexposed cohort, respectively. These two effects increased the total years of schooling by 

0.15 years (Column 4).13 Consistent with the null effect on some primary school attendance by 

boys, there is a near-zero effect on menõs literacy (Column 5). The literacy outcome is based on a 

self-assessment in Susenas indicating that the person can read or write in at least one language.  

Turning to the results for women, columns (1) and (2) indicate that an additional primary school 

per 1,000 children increased the likelihood that women attended some primary school by 1.7 

percentage points (1.9% relative to the control mean) and completed primary school by 1.9 

percentage points (3.3%).14 This additional schooling led to a significant increase in self-assessed 

literacy (Column 5).15 Unlike for men, the additional primary school education did not have a flow-

on effect on womenõs likelihood of completing junior high school (Column 3). For the primary 

school attendance and literacy outcomes, the estimated effects are significantly larger for women 

than for men (see the reported p-values in the bottom row of Table 2).  

  

 
13 The estimated effect on menõs total years of schooling of 0.15 years is within the range of 0.124 to 0.188 years 
reported in Duflo (2001). 
14 These estimates are lower than the 4 percentage point increase reported in Akresh et al. (2021) using a national 
sample of Susenas from 2016. Our preliminary analysis shows that the pattern of educational attainment across cohorts 
based on the 2016 survey is very different from patterns based on other surveys years (see Appendix Figure A1). There 
is a very large spike in the educational attainment of the 1971-1972 birth. 
15 It is expected that self-reported literacy is overstated by respondents with poor literacy (Charette & Meng, 1994). 
This non-classical measurement error may lead to bias in our estimated effects. Based on Susenas guideline, this issue 
is mitigated by prompting respondents using an example of a simple sentence. 
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Table 2. Estimated effects of SD INPRES on educational attainment 

 

Some 
Primary 
School 

Completed 
Primary 
School 

Completed 
Junior High 

School 
Years of 

Schooling Literate  
 (1) (2) (3) (4) (5) 

Panel A. Men      
Program effect 0.003 

(0.004) 
0.018*** 
(0.004) 

0.018*** 
(0.005) 

0.152*** 
(0.039) 

0.001 
(0.004) 

 [0.263] [0.001] [0.001] [0.001] [0.488] 
Outcome mean 0.937 0.697 0.398 7.280 0.918 
 
Panel B. Women 

     

Program effect 0.017*** 
(0.005) 

0.019*** 
(0.005) 

0.004 
(0.005) 

0.117*** 
(0.040) 

0.018*** 
(0.005) 

 [0.001] [0.001] [0.091] [0.002] [0.001] 
Outcome mean 0.876 0.579 0.264 5.798 0.841 
      
P-value of gender 
difference 

0.001 0.748 0.001 0.387 <0.001 

Notes: The program effect figures are coefficients on the interaction between an SD INPRES variable - representing 
number of primary schools built from 1973-1978 per 1,000 children in 1971 ð and an Exposure variable ð indicating 
a 1968-1972 birth year. Sample consists of individuals born 1958-62 and 1968-72 from non-Java districts. Regressions 
are estimated using Susenas 2012-2014 sample (N=122,353 for men and N=119,701 for women). All regressions 
control for year of birth, district of birth, and year of survey fixed effects, as well as a year of birth dummy interacted 
with the number of children age 5-14 in 1971; district level enrolment rate in 1971; and the intensity of water and 
sanitation program. Standard errors clustered at district of birth in parentheses. Unadjusted p-values: *p<0.10 
**p<0.05 ***p<0.01. FDR q-values to adjust for multiple hypothesis testing in square brackets. Outcome means 
represent average value of dependent variable among the unexposed cohort. 

 

Overall, Table 2 shows that SD INPRES had positive impacts on womenõs education at the lowest 

levels (gaining some primary school education and literacy) and on both men and womenõs primary 

school completion rates and total years of schooling. It has been demonstrated that the economic 

returns to additional schooling are correlated with the level of schooling (Carneiro et al., 2011; 

Carneiro et al., 2017), with returns likely to be large at low education levels. If this holds true in 

the Indonesian context, then we may expect to see larger impacts of SD INPRES on the health of 

women. 

5.2. Program Effects on NCDs Risk Factors 

Table 3 presents the estimated program effects on important risk factors of NCDs, namely 

excessive body weight ð measured by indicators of overweight, obesity, and high waist 

circumference ð high blood pressure, and smoking, among individuals aged 46-60 years old. The 

results show that the program affected some risk factors for women, but not men. Specifically, 

one additional primary school per 1,000 children is estimated to increase a womanõs likelihood of 

being overweight by 1.6 percentage points (Column 1) and having a high waist circumference by 

1.3 percentage points (Column 3). The average district received 2.4 new primary schools per 1,000 
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children as part of the SD INPRES program. Therefore, for women, the average program effect 

equates to a 3.8 percentage point increase in the probability of being overweight (8.8% relative to 

the sample mean of the unexposed cohort) and a 3.1 percentage point increase in the probability 

of having a high waist circumference (5.4%). In contrast, the estimated effects of SD INPRES on 

overweight and waist circumference for men are small and statistically insignificant. The gender 

difference in the estimated program effect on overweight is statistically significant at the 10% level. 

We also find small and statistically insignificant effects on the probability of obesity or having high 

blood pressure for both men and women (Columns 2 and 4).16  

Table 3. Estimated effects of SD INPRES on NCDs risk factors 

 Overweight 
(BMIÓ25) 

Obesity 
(BMIÓ30) 

High Waist 
Circumference 

High Blood 
Pressure 

Smoker 

 (1) (2) (3) (4) (5) 

Panel A. Men      
Program effect 0.001 

(0.005) 
-0.003 
(0.003) 

0.003 
(0.005) 

-0.003 
(0.007) 

-0.002 
(0.004) 

 [1.000] [1.000] [1.000] [1.000] [1.000] 
Outcome mean 0.281 0.048 0.218 0.458 0.599 
 
Panel B. Women 

 

Program effect 0.016** 
(0.006) 

-0.003 
(0.004) 

0.013* 
(0.007) 

-0.001 
(0.005) 

-0.003** 
(0.001) 

 [0.059] [0.339] [0.088] [0.447] [0.059] 
Outcome mean 0.435 0.126 0.577 0.537 0.027 
      
P-value of gender 
difference 

0.093 0.961 0.285 0.808 0.904 

Notes: Regressions in column 1 ð 4 are estimated using Riskesdas 2018 sample (N=28,675 for men and N=31,601 
for women) and regression in column 5 is estimated using Susenas 2015-2017 sample (N=120,450 for men and 
N=117,174 for women). See Table 2 note for details of regression specification. Standard errors clustered at district 
of birth in parentheses. Unadjusted p-values: *p<0.10 **p<0.05 ***p<0.01. FDR q-values to adjust for multiple 
hypothesis testing in square brackets. Outcome mean represents sample mean of dependent variable among the 
unexposed cohort. The p-value for gender difference is estimated using seemingly unrelated regression. 

 

While an increase in body weight is often considered a negative health outcome, many individuals 

in Indonesia and other LMICs struggle with being underweight. Therefore, an increase in weight 

may be beneficial if it occurs at the lower end of the BMI distribution. However, this does not 

appear to be the case here. Additional regression estimates (Appendix Table A5) show that the 

program effect on underweight is small: estimate equals -0.004 (SE = 0.004) relative to a sample 

mean of 9.4%. To further illustrate which parts of the BMI distribution were most impacted by 

 
16 Assuming that the impact of SD INPRES on womenõs NCD risk factors are solely through their own education, 
an additional year of schooling caused by the program is estimated to increase the likelihood of women being 
overweight and having high waist circumference by 13.7 and 11.1 percentage points, respectively. This estimate is 
based on a simple Wald Estimator where the effect of education on health is the estimated program effect on health 
(the reduced-form effect) divided by the estimated program effect on education (the first-stage effect). 
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SD INPRES, we show in Appendix Figure A2 the Kernel density estimates of the raw BMI 

distribution of women by SD INPRES program intensity. The Figure shows that compared to 

women in low program intensity districts, the BMI distribution of women in high program 

intensity districts (at or above median number of schools built) is shifted to the right. The largest 

differences in the distributions appear to occur in the normal weight and overweight portions (i.e., 

a shift of density from normal weight to overweight). There is no discernible difference at BMI 

Ó30.  

Table 3 also presents estimated program effects on self-reported smoking status. A woman born 

in 1968-1972 who resided in a district that received 2.4 new primary schools per 1,000 children is 

estimated to have a 0.72 percentage point lower likelihood of smoking (or 27% reduction relative 

to the mean) in 2015-2017, compared with a woman born in 1958-1962 who was too old to attend 

the new primary schools.17 For men, SD INPRES had a statistically insignificant effect on the 

likelihood of smoking. While the point estimates for men and women are not significantly 

different, the average % reduction for men is considerably lower at 0.8% given the much higher 

average smoking rates (approximately 60% for men vs 3% for women).  

To adjust for multiple hypothesis testing, we control for False Discovery Rate (FDR) following 

the Benjamini et al. (2006) procedure as discussed in Anderson (2008). We compute the adjusted 

p-values (referred to as FDR q-values) for each outcome category, and for men and women 

separately. The adjusted p-values (in square brackets) for most educational attainment estimates 

are less than 1%, while the adjusted p-values for womenõs overweight, high waist circumference, 

and smoking estimates are less than 10%.  

5.3. Program Effects on Diet and Physical Activity 

This section seeks to explore how educational gains may have translated into a higher probability 

of overweight and high waist circumference in women, but not men. Following a basic framework 

that overweight is explained by energy intake exceeding energy expenditure (Hill et al., 2012), we 

explore how the SD INPRES program may have affected diet and physical activity later in life. 

Specifically, we use household expenditure data on several broad food categories and self-reported 

exercise and occupation-related activity data. We stress that the results in this section aim to 

provide an indication of possible mechanisms; however, more detailed information on precise 

 
17 The estimates for smoking for men and women are consistent with the use of alternative measurement using number 
of cigarettes consumed per week obtained from Riskesdas 2018 (see Column 3 of the Appendix Table A5) 
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calories consumed and energy expended for each individual is required to more definitively identify 

these mechanisms.     

Household food expenditure data is from the 2012-2014 waves of Susenas and can be 

disaggregated into five categories: (i) cereals, roots, and tubers, (ii) fish, meat, egg, and milk, (iii) 

vegetables, legumes, and fruits, (iv) packaged and take away meals (including soda and flavoured 

beverages),18 and (v) other, which includes oil and grease, spices, snacks, alcohol, and tobacco. 

Table 4 presents the estimated effects of SD INPRES on the inverse hyperbolic sine 

transformation of household food expenditure per capita in the past month, separately for each of 

the five categories.19  This transformation was used to account for zero expenditures and the 

substantial skewness (Bellemare & Wichman, 2019). In sensitivity analyses (Appendix Table A6), 

we present estimates using an indicator of positive expenditure, log-transformation of expenditure 

(adding a one for all zero values), and raw expenditure values (in Rupiahs). 

As seen in Table 4, the program is associated with higher expenditure in only the ôpackaged and 

take-away mealsõ category. The estimates indicate that an additional primary school built per 1,000 

children increases womenõs per capita expenditure on packaged and take-away meals by 7.4 percent 

or about Rp.7,400 (effect significant at 5% level after adjusting for multiple hypothesis testing). 

This is approximately the price of two small (250ml) bottles of soda. So, the average program 

effect of 2.4 new primary schools per 1,000 children equates to the value of around five additional 

small bottles of soda per month. This estimate remains statistically significant at 5% level after 

adjusting for multiple hypothesis testing. For males, the estimated effect on packaged and take-

away meals is approximately half the size of that for women and is imprecisely estimated.20 The 

estimates for all other food expenditure categories are also considerably smaller in magnitude and 

none are significantly different from zero at the 5% level.  

Packaged and take-away foods are usually more energy-dense and nutrient-poor than meals 

prepared at home (Prentice & Jebb, 2003). The results in Table 4 suggest that one possible 

explanation for the increase in overweight among women exposed to SD INPRES is that it 

increased the consumption of more energy-dense foods and beverages. Increased consumption of 

 
18 The official definition used by Statistics Indonesia for this category is any foods, meals, or drinks which are not 
prepared within the household and can be consumed directly either at home or outside such as at a restaurant. 
19 We use the OECD-modified equivalence scale to adjust differences in household size and age composition 
(Hagenaars et al., 1994). This scale assigns a value of 1 to household head, of 0.5 to each additional adult member, 
and of 0.3 to each child under the age of 15. 
20 Using alternative take-away food expenditure measures (an indicator of positive expenditure, log-transformation, 
and raw values (in Rupiahs) yields consistent results for women, and in general, smaller and statistically insignificant 
estimates for males (see Appendix Table A6). 



35 

prepared and take-away meals has been partly attributed to people having less time available for 

meal preparation, and this seems a plausible explanation in this context (Au & Hollingsworth, 

2011; Courtemanche, 2009; Mejean et al., 2018; Ruhm, 2005).21 Consistent with this explanation, 

we find that SD INPRES increased the likelihood of women being employed by 0.5 percentage 

points and increased the number of work hours per week by 0.22 hours, both significant at the 

10% level (see Appendix Table A8). In contrast, we see no significant effect on employment or 

work hours among men.  

Table 4. Estimated effects of SD INPRES on food expenditure per capita 

 Total 
Rice, roots, 
and tubers 

Fish, meat, 
egg, and 

milk 

Vegetables, 
legumes, and 

fruits 

Packaged 
and take-

away meals Others 
 (1) (2) (3) (4) (5) (6) 

Panel A. Men       
Program effect 0.002 

(0.004) 
-0.009 
(0.006) 

-0.031 
(0.020) 

-0.001 
(0.008) 

0.036 
(0.024) 

-0.005 
(0.006) 

 [0.468] [0.468] [0.468] [0.753] [0.468] [0.468] 
Outcome mean 13.940 12.245 11.842 11.897 10.401 12.441 
 
Panel B. Women 

      

Program effect 0.004 
(0.003) 

-0.001 
(0.005) 

-0.019 
(0.012) 

0.003 
(0.006) 

0.074*** 
(0.027) 

0.002 
(0.006) 

 [0.216] [0.644] [0.216] [0.644] [0.048] [0.644] 
Outcome mean 13.893 12.252 11.901 11.925 10.219 12.347 
       
P-value of gender 
difference 

0.475 0.313 0.558 0.667 0.152 0.248 

Notes: Regressions are estimated using sample from Susenas 2012-2014 (N=122,353 for men and N=119,701 for 
women). Expenditure per capita is transformed into inverse hyperbolic sine. See Table 2 note for details of regression 
specification. Standard errors clustered at district of birth in parentheses. Unadjusted p-values: *p<0.10 **p<0.05 
***p<0.01. FDR q-values to adjust for multiple hypothesis testing in square brackets. Outcome mean represents 
sample mean of dependent variable among the unexposed cohort. 

 

To explore the impact of the SD INPRES on physical activity, we use self-reported physical 

activity from the 2018 Riskesdas. Respondents were asked a series of questions regarding how 

many days a week they do moderate and vigorous physical activity for at least 10 minutes and for 

how many minutes on a typical day. Examples of vigorous activities include jogging, running, fast 

cycling, aerobics, heavy lifting, and competitive sports, while moderate activities include walking, 

slow cycling, recreation sports, and household chores. We use this information to construct 

 
21  Spouseõs exposure to SD INPRES may also influence household-level outcomes, including expenditure. Similar to 
Akresh et al. (2021), we add indicators of spouseõs exposure to our main regression specification. Specifically, we add 
the year of birth of the spouse interacted with program intensity and other pre-program characteristics of the spouseõs 
district of birth (enrolment rate, number of school-age children, and intensity of water and sanitation program). We 
also include spouseõs year and district of birth fixed effects. These additional controls do not substantially change our 
results (see Appendix Table A7).  
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indicators of whether individuals are meeting minimum weekly physical activity targets as 

recommended by the WHO (Bull et al., 2020).22 We additionally use information on occupations 

from Susenas 2012-2014 to estimate the impact of SD INPRES on physical exertion while at work. 

Employed men and women were categorised into occupations requiring moderate physical activity, 

light physical activity, and no physical activity (sedentary) based on Metabolic Equivalents (METs) 

values used in the US by Church et al. (2011) and Tudor-Locke et al. (2011).23  

Table 5. Estimated effects of SD INPRES on physical activity 

 Recreational Physical Activity  Occupation Physical Activity 

 
Moderate Vigorous 

Moderate & 
vigorous  Moderate Light Sedentary 

 (1) (2) (3)  (4) (5) (6) 

Panel A. Men        
Program effect 0.004 

(0.005) 
-0.004 
(0.007) 

0.006 
(0.004) 

 -0.001 
(0.004) 

0.002 
(0.004) 

-0.001 
(0.002) 

Outcome mean 0.563 0.482 0.840  0.649 0.300 0.051 
 
Panel B. Women 

       

Program effect 0.001 
(0.006) 

0.003 
(0.006) 

0.005 
(0.004) 

 0.003 
(0.005) 

-0.004 
(0.004) 

0.001 
(0.002) 

Outcome mean 0.760 0.214 0.851  0.592 0.317 0.091 
        
P-value of gender 
difference 

0.642 0.354 0.825 
 

0.425 0.664 0.448 

Notes: Regressions in columns 1-3 are estimated using sample of women from Riskesdas 2018 (N=28,675 for men 
and N=31,601 for women) and regressions in columns 4 ð 6 are estimated using Susenas 2012-2014 sample, restricted 
to employed women (N=122,353 for men and N=78,036 for women). See Table 2 note for details of regression 
specification. Standard errors clustered at district of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome 
mean represents sample mean of dependent variable among the unexposed cohort. 

 

As shown in Table 5, we find no evidence to suggest that SD INPRES impacted the probability 

of meeting minimum weekly physical activity recommendations (columns 1-3) or occupational-

related physical exertion (Columns 4-6). For both men and women, all point estimates are close to 

zero and statistically insignificant.  

5.4. Did Higher Weight Lead to Worse Health Outcomes?  

Excessive body weight is a risk factor for diabetes, cardiovascular disease (CVD), sleep apnoea, 

and some musculoskeletal conditions (Bhaskaran et al., 2018; Flegal et al., 2013). In addition, being 

 
22 The recommendations state that each week adults should complete: (1) >150 minutes of moderate-intensity physical 
activity; (2) >75 minutes of vigorous-intensity physical activity; or (3) an equivalent combination of moderate- and 
vigorous-intensity physical activities. 
23 Moderate METs occupations include agricultural jobs (farming, fishing, forestry), mining and logging, construction, 
and manufacturing; light METs jobs include trade, transportation, utilities, education, health services, leisure and 
hospitality, and other services; and sedentary METs jobs include information technology, financial activities, and 
professional and business services. 
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overweight can impede the ability to manage chronic conditions. With this in mind, we explore 

whether SD INPRES impacted womenõs likelihood of being diagnosed with type-2 diabetes or 

CVD.  These two outcomes are sourced from Riskesdas 2018 and are based on self-reported 

information. We also use an indicator of overall health from Susenas 2012-2018, as measured by 

whether respondents had any health complaints within the past month.  

The results in Table 6 show that in 2018, the year weight and waist circumference were measured, 

SD INPRES did not significantly impact the probability of being diagnosed with diabetes or CVD 

or reporting a health complaint. However, when we pool 2018 data with earlier surveys from 2012-

2017, where the exposed sample is younger (40-49 years), we find a small negative effect for 

women, but not men. This estimate remains statistically significant at 1% level after controlling for 

multiple hypothesis testing. The point estimate shown in Column (4) suggests that an average of 

2.4 new schools constructed per 1,000 children caused a 1.68 percentage point reduction in the 

likelihood of women aged 40-49 having a health problem (4.2% relative to the sample mean of the 

unexposed cohort). Analysing it by survey year, we find that this effect is mainly driven by 2012 

responses, when the exposed respondents were aged 40-44 (see Appendix Table A9).  

Table 6. Estimated effects of SD INPRES on self-reported health outcomes 

 Diagnosis of 
diabetes  

2018 

Diagnosis of 
CVDs 
2018 

Any health 
complaints ð 2018 

 Any health 
complaints ð 
2012-2018  

 (1) (2) (3) (4) 

Panel A. Men     
Program effect 0.001 

(0.002) 
-0.005 
(0.004) 

-0.004 
(0.005) 

-0.003 
(0.002) 

 [0.593] [0.593] [0.593] [0.593] 
Outcome mean 0.043 0.152 0.402 0.363 
 
Panel B. Women 

 

Program effect 0.000 
(0.003) 

0.003 
(0.004) 

-0.000 
(0.004) 

-0.007*** 
(0.002) 

 [1.000] [1.000] [1.000] [0.001] 
Outcome mean 0.056 0.235 0.447 0.402 
     
P-value of gender 
difference 

0.729 0.106 0.478 0.212 

Notes: Regressions in columns 1-2 are estimated using Riskesdas 2018 sample (N=28,675 for men and N=31,601 for 
women), regression in column 3 is estimated using Susenas 2018 sample (N=38,452 for men and N=38,614 for 
women), and regression in column 4 is estimated using Susenas 2012-2018 sample (N=281,739 for men and 
N=276,854 for women). See Table 2 note for details of regression specification. Standard errors clustered at district 
of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome mean represents sample mean of dependent variable 
among the unexposed cohort. 
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The programõs effect on reducing womenõs self-reported health complaints, particularly for the 

younger sample (Susenas 2012-2017), is in line with findings from multiple studies on compulsory 

schooling reforms both in developed (Hamad et al., 2018) and developing countries (Dursun et 

al., 2018; Huang, 2015). They are also consistent with other evaluations of the SD INPRES 

program by Mazumder et al. (2021) that use survey data from 2012-2015. One possible explanation 

for the seemingly contradictory effects of an increase in overweight and a reduction (or no impact) 

on health problems is that the weight gains are not sufficiently large to have caused health 

problems.24 On the other hand, our results suggest the increase in weight and an unhealthy diet 

may have negated the self-reported health improvements as women reach mid-40s.  

Table 7. Program effect heterogeneity on health outcomes for women  

 Overweight 
(BMIÓ25) 

High Waist 
Circumference 

Smoker Diagnosis 
of 

diabetes 

Diagnosis 
of CVDs 

Any health 
complaint 

 (1) (2) (3) (4) (5) (6) 

Main treatment variable 0.008 
(0.007) 

-0.002 
(0.007) 

-0.002 
(0.001) 

-0.003 
(0.003) 

0.002 
(0.005) 

-0.008*** 
(0.002) 

Treatment × high poverty 0.016*** 
(0.004) 

0.017*** 
(0.004) 

0.000 
(0.001) 

0.006** 
(0.003) 

0.002 
(0.004) 

0.005*** 
(0.002) 

Treatment × low 
education 

0.007 
(0.005) 

0.019*** 
(0.005) 

-0.001 
(0.001) 

0.003 
(0.002) 

0.002 
(0.004) 

-0.001 
(0.002) 

Treatment × bride price 
custom 

-0.008 
(0.006) 

-0.009* 
(0.005) 

0.001 
(0.001) 

-0.002 
(0.004) 

0.003 
(0.007) 

-0.002 
(0.002) 

       
Outcome mean 0.435 0.577 0.027 0.056 0.235 0.402 
Notes: The treatment variable corresponds to the interaction between an SD INPRES variable - representing number 
of primary schools built from 1973-1978 per 1,000 children in 1971 ð and an Exposure variable ð indicating a 1968-
1972 birth year. The estimated regressions include the main treatment variable and an its interaction with district 
poverty level in 1976, district education level as measured by enrolment rate in 1971, and district customary bride price 
practice. Regressions in columns 1, 2, 4, and 5 are estimated using Riskesdas 2018 sample (N=31,368), regression in 
column 3 is estimated using Susenas 2015-2017 sample (N=114,934), and regression in column 6 is estimated using 
Susenas 2012-2018 sample (N=276,854), all restricted to women. See Table 2 note for details of the rest of regressions 
specification. Standard errors clustered at district of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome 
mean represents sample mean of dependent variable among the unexposed cohort. 

 

Another possible explanation is that our self-reported health variables contain measurement error.  

However, it is usually found that education is positively associated with health literacy, awareness, 

and the accurate reporting of health conditions (Johnston et al., 2009), and if this is true in our 

context, measurement error would likely cause the estimated program effects to be positively 

biased. Finally, it is possible that the additional education and improved literacy among women are 

associated with worse health lifestyle outcomes (i.e., more fast-food and higher weights) but better 

 
24 Studies have shown elevated BMI is only a significant risk factor for all-cause mortality when BMI is greater than 
30 kg/m2 (Aune et al., 2016; Bhaskaran et al., 2018).  
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health-related living conditions (i.e., improved drinking water and sanitation facilities), leading to 

overall better health outcomes.  

5.5. Allowing Heterogeneity in Program Effects 

The effectiveness of the SD INPRES program in raising childrenõs educational attainment will 

likely differ by the characteristics of the childõs district. The health-related returns to additional 

education may also vary across districts. This section tests for effect heterogeneity by including 

interaction terms between the treatment variable (ὛὈ ὍὔὖὙὉὛ ὩὼὴέίὩὨ  in equation 1) and 

variables indicating that the respondentõs birth district had high poverty, low educational 

attainment, and customary bride price practices.  

High poverty is defined as a 1976 poverty rate greater than the national average (Duflo, 2001). 

Low educational attainment is defined as below-median years of schooling among the unexposed 

cohort (born 1962 or earlier). Finally, a district is defined as having customary bride price practices 

if there is a high proportion of women with an ethnicity that commonly engages in such practices.25 

Bride price is a custom where the groom provides payment to the brideõs parents upon marriage, 

and (Ashraf et al., 2020) found that the SD INPRES had larger schooling effects among ethnic 

groups that practice the custom. 

The first row of Table 7 presents estimated effects for districts classified as not having high 

poverty, low education, or bride price customs. The estimates indicate that, in these regions, the 

program had negligible impacts on womenõs health outcomes, except that it reduces the probability 

of individuals reporting any health symptoms. The second and third rows show that the SD 

INPRES had more significant impacts on body weight and waist circumference among women 

born in districts with high poverty and low educational attainment. Our estimates suggest that an 

additional primary school built per 1,000 children in these regions increased womenõs probability 

of being overweight and having high waist circumference by 2.4 and 3.4 percentage points, 

respectively (p-value of the total coefficients is <0.001).26 We also find that in these regions, the 

program had a smaller negative impact on health symptoms and evidence that suggests the 

program may increase the likelihood of women diagnosed with diabetes. Lastly, a higher incidence 

of bride price practices is found to only weakly moderate the program effect, with none of the 

estimates in the final row statistically significant at the 5% level.  

 
25 Ethnicities that commonly engage in bride price practices include Ambonese in Maluku, Toradja in Sulawesi, and 
Batak in Sumatera. A òhigh proportionó is defined as the top quartile of the distribution. 
26 The estimates are total of coefficient in the first, second, and third row of Table 7. 
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6. Robustness 

6.1. Estimates from Placebo Regressions 

Our main identification assumption is that there is a common trend in outcomes across cohorts 

born in different districts with varying levels of program intensity. We test this assumption by 

conducting a placebo experiment using individuals born in 1953-1962, which was too early to 

benefit from the SD INPRES program. Specifically, we re-estimate our equation with the 1958-

1962 cohort acting as the placebo treatment group (with SD INPRES intensity values 

corresponding to their district of birth) and the 1953-1957 cohort acting as the placebo control 

group. If our identification approach is valid, we will find statistically insignificant, near-zero 

treatment effects across all outcomes. Figure 3 presents these estimates for males and females 

separately (also see Appendix Tables A10 and A11). 

The placebo treatment effect estimates on education and health outcomes are all much smaller 

than the corresponding estimates in Tables 2 and 3. For instance, the real estimated program 

effects for women on overweight and waist circumference equal 1.6 and 1.3 percentage points. In 

comparison, the placebo effect estimates equal -0.3 and 0.6 percentage points, with neither 

statistically significant at the 5% level. Therefore, the placebo regression results support our 

identification assumptions.  

6.2. Estimates using Alternative Treatment and Control Cohorts 

In the main specification, the control (ônot exposedõ) group includes the 1958-1962 birth cohorts, 

and the treatment (ôfully exposedõ) group includes the 1968-1972 birth cohorts. In this subsection, 

we test the sensitivity of our estimates to various definitions of these groups. First, we expand the 

control group to include the older 1953-1962 birth cohorts as used in Ashraf et al. (2020). Second, 

we add the partially exposed group (born 1963-1967) to the treatment group as used in Mazumder 

et al. (2021). This group was already in primary school age when the SD INPRES program 

commenced, and so though they may have been affected by the program, the effects are likely to 

be muted compared to the fully exposed group. Third, we expand the treatment group to include 

the younger 1973-1977 birth cohorts, who started primary school after the SD INPRES program 

had finished.  

Estimated effects for primary school completion, overweight, and smoking using these three 

specifications are presented in Appendix Table A12. Overall, the point estimates are similar to the 

corresponding estimates in Tables 2 and 3, indicating that our conclusions are insensitive to the 

exact definitions of treatment and control groups. The estimates are most different for the 
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specifications that combine the partially exposed (1963-1967) and fully exposed (1968-1972) 

cohorts into one treatment group. Female estimates for completed primary school and overweight 

dropped from 0.019 and 0.016 in Tables 2 and 3 to 0.013 and 0.011, while estimate for smoking 

remains the same. 

Figure 3. Placebo Program Effects on Education and Health Outcomes 

 
Notes: This graph reports the estimated program effect on each of education and health outcome among the 
òunexposedó cohort or the placebo program effect, compared with the SD INPRES treatment effect shown in Tables 
3 and 6. Figures for placebo effects are coefficients of the interaction between an SD INPRES variable - representing 
number of primary schools built from 1973-1978 per 1,000 children in 1971 ð and a placebo exposure variable ð 
indicating a 1958-1962 birth year. Sample consists of individuals born 1953-1957 and 1958-62 from non-Java districts. 
Completed primary school and Literate indicators are obtained from Susenas 2012-2014, overweight, high waist 
circumference, smoker, diabetes diagnosis, and CVD diagnosis are from Riskesdas 2018, and the indicator of any 
health complaints is obtained from Susenas 2012-2018. All regressions control for year of birth, district of birth, and 
year of survey fixed effects, as well as a year of birth dummy interacted with: the number of children age 5-14 in 1971; 
district level enrolment rate in 1971; and the intensity of water and sanitation program. The horizontal axis represents 
the magnitude, the circles represent the point estimates and vertical lines depict their 95% confidence intervals. 
 

6.3. Estimates using National and Java-only sample 

Our main sample is restricted to Individuals born outside Java because our analysis and prior 

studies find that the educational effects of SD INPRES were small in densely populated Java 

regions (Ashraf et al., 2020; Duflo, 2001). For transparency, we replicate our main analyses of the 

Completed
Primary School

Literate

Overweight

High waist
Circumference

Smoker

Diabetes
Diagnosis

CVD
Diagnosis

Any Health
Complaints

-0.04-0.02 0.00 0.02 0.04 -0.04-0.02 0.00 0.02 0.04

Men Women

TreatmentPlacebo
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program effects on primary school completion, overweight, high waist circumference, and 

smoking by using National and Java-only samples. Overall, our estimates as shown in Appendix 

Table A13 suggest that for women born in Java, the program has a negative effect on primary 

school completion and no effect on health outcomes. 

7. Conclusion 

Evidence of the long-term health impact of education on the incidence of non-communicable 

diseases (NCDs) and their risk factors in Low-and Middle-Income Countries (LMICs) is relatively 

scarce. Using the largest public health survey in Indonesia, this paper estimates the consequences 

of a nationwide primary school expansion program in the 1970s on objectively measured NCD 

risk factors. Our findings indicate that for women who were born in non-Java regions of Indonesia, 

exposure to the SD INPRES program increases the probability of being overweight by about 3.8 

percentage points and of having a high waist circumference by about 3.1 percentage points. We 

show that higher consumption of high-calorie take-away meals is a likely explanation for these 

effects. We find no evidence that the program affected the likelihood of obesity or high blood 

pressure for either sex. For women, but not men, we see a small negative effect on the probability 

of being a current smoker. A simple back-of-the-envelope calculation suggests that of the 

approximately 6.8 million women born outside of Java in years 1968-1977 who were fully exposed 

to SD INPRES, an additional 264,000 thousand women are estimated to have become overweight 

due to the program, and 49 thousand fewer women are estimated to have become smokers.27 

While evidence from high-income countries indicates that more schooling tends to relate to 

decreases in overweight and obesity (Baum & Ruhm, 2009; Cawley, 2015; Hamad et al., 2018), the 

education gradient for overweight is generally reversed in LMICs (Ameye & Swinnen, 2019; Dinsa 

et al., 2012; Dursun et al., 2018; Pampel et al., 2012), including in Indonesia (Aizawa & Helble, 

2017). Our findings of a positive impact of schooling on overweight among women is consistent 

with these correlational studies and extends the literature by demonstrating that the positive 

educational gradient in Indonesia is likely to be causal.  

Our results also show that despite a modest increase in overweight, the school expansion program 

had no meaningful impact on diabetes or CVDs diagnosis and a positive impact on health overall, 

as demonstrated by the negative impact on self-reported health problems, particularly among 

younger individuals sampled in the earlier survey waves. However, this observed effect appears to 

 
27 These estimates are obtained by multiplying the main program effect estimates (Table 3) with the average program 
intensity of 2.4 new primary school per 1,000 children and the population exposed to the program. See Appendix 
Table A14 for different estimates applying different assumptions. 



43 

decrease and largely disappear as women reach mid-40s. Ongoing monitoring of whether the 

increase in overweight from the additional schooling develops into obesity and subsequently 

poorer health outcomes is an important area for future research and policymaking.  

The findings from this study should be interpreted in the context of an increase in primary school 

education. An increase in schooling at higher levels (such as high school or tertiary education) or 

an improvement in quality of education on health even at low levels may have different effects. 

What is apparent from our study is that the expansion of access to primary schools in Indonesia 

did not reduce key NCD risk factors. We need to turn to alternative policies to help solve the 

current challenges of growing body weight and blood pressure, stubbornly high smoking rates (for 

men), and a rise in non-communicable diseases. 
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Appendix for Essay one 
 

Figure 

 

Figure A1. Average values of educational attainment by birth year and year of survey 

 
Notes: This figure reports average educational outcomes by birth year for each wave of survey comparing our sample 
from Susenas 2012-2014 with Susenas 2016 used by Akresh et al. (2021).  
 
 

Figure A2. BMI distribution among fully exposed women by SD INPRES program intensity 

 
Notes: This figure presents Kernel density estimates of BMI distribution among women by SD INPRES program 
intensity in their district of birth. Program intensity is categorised into low if it is below the median program intensity 
(2.2 primary schools per 1,000 children) and high if it is at or above the median. Sample is obtained from Riskesdas 
2018 and consists of women who were born in non-Java districts and fully exposed to the program (N=19,175). 
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Table 

 

Table A1. Descriptions, data sources, and number of observations for education and health 

outcomes 

Variable Description Data 
source 

Observations 

Men Women 

Educational attainment 
Some primary school Attended but not graduated from 

primary school 
Susenas 
2012-2014 

122,353 119,701 

Completed primary 
school 

Completed primary school or higher    

Completed junior 
high school 

Completed junior high school or 
higher 

   

Years of schooling Calculated based on highest education 
level and grade attended, grade 
retention is not counted 

   

Literate Able to read and write in any 
languages 

   

     
Health outcomes 
Overweight 

BMI Ó 25kg/m2 
Riskesdas 
2018 

28,675 31,601 

Obesity BMI Ó 30kg/m2    
High waist 

circumference 
Waist circumference > 90cm for men 
and > 80cm for women 

   

High blood pressure Systolic blood pressure Ó140mmHg 
and/or diastolic blood pressure 
Ó90mmHg, based on the mean of 3 
measurements 

   

Smoker 
Smoked cigarettes in the past month 

Susenas 
2015-2017 

120,450 117,174 

     
     
Diagnosis of 

diabetes 
Self-reported diagnosis of type-2 
diabetes mellitus 

Riskesdas 
2018 

28,675 31,601 

Diagnosis of CVDs Self-reported diagnosis of 
hypertension, heart diseases, or stroke 

   

Any health 
complaint 

Had any health complaints ð acute, 
chronic, or injuries ð within the past 
month 

Susenas 
2012-2017 

281,739 276,854 

     
Note: The number of observations is based on sample of individuals born 1958-62 and 1968-72 from non-Java 
districts used in the main regressions. 
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Table A2. Descriptions, data sources, and number of observations for expenditure and physical 

activities 

Variable Description Data 
source 

Observations 

Men Women 

Food expenditure 
Total Householdõs average monthly food 

expenditure, in 2012 Indonesian 
Rupiah 

Susenas 
2012-2014 

122,353 119,701 

Rice, roots, and 
tubers 

    

Fish, meat, egg, and 
milk 

    

Vegetables, 
legumes, and 
fruits 

    

Packaged and take-
away meals 

Expenditure on any foods, meals, or 
drinks which are not prepared within 
the household and can be consumed 
directly either at home or outside 
such as at a restaurant. 

   

Others Expenditure on oil and grease, 
alcohol, drinks, tobacco, and 
seasoning 

   

     
Recreational physical activities 
Vigorous Activities include jogging, running, 

fast cycling, aerobics, heavy lifting, 
and competitive sports 

Riskesdas 
2018 

28,675 31,601 

Moderate Activities include brisk walking, light 
cycling, recreational sports, and 
household chores 

   

     
Occupation physical activity 
Moderate Agricultural jobs (farming, fishing, 

forestry), mining and logging, 
construction, and manufacturing 

Susenas 
2012-2014 

122,353 119,701 

Light Trade, transportation, utilities, 
education, health services, leisure 
and hospitality, and other services 

   

Sedentary Information technology, financial 
activities, and professional and 
business services. 
 

   

Note: The number of observations is based on sample of individuals born 1958-62 and 1968-72 from non-Java 
districts used in the main regressions. 
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Table A3. OLS coefficient of education on NCDs risk factors 

 Overweight 
(BMIÓ25) 

Obese 
(BMIÓ30) 

High Waist 
Circumference 

High Blood 
Pressure 

Smoker 

 (1) (2) (3) (4) (5) 

Panel A. Men      
No School Ref. Ref. Ref. Ref. Ref. 
Primary School 0.037*** 

(0.006) 
0.006*** 
(0.002) 

0.028*** 
(0.005) 

0.002 
(0.006) 

-0.026*** 
(0.005) 

Junior HS 0.100*** 
(0.006) 

0.020*** 
(0.003) 

0.092*** 
(0.006) 

0.018** 
(0.007) 

-0.033*** 
(0.006) 

Senior HS 0.174*** 
(0.007) 

0.030*** 
(0.003) 

0.158*** 
(0.006) 

0.037*** 
(0.007) 

-0.096*** 
(0.007) 

College/University 0.309*** 
(0.009) 

0.074*** 
(0.006) 

0.283*** 
(0.009) 

0.068*** 
(0.009) 

-0.263*** 
(0.008) 

Panel B. Women      
No School Ref. Ref. Ref. Ref. Ref. 
Primary School 0.057*** 

(0.006) 
0.018*** 
(0.004) 

0.060*** 
(0.006) 

0.002 
(0.005) 

-0.018*** 
(0.002) 

Junior HS 0.132*** 
(0.008) 

0.045*** 
(0.005) 

0.128*** 
(0.008) 

0.000 
(0.008) 

-0.019*** 
(0.002) 

Senior HS 0.148*** 
(0.008) 

0.044*** 
(0.005) 

0.144*** 
(0.008) 

-0.016** 
(0.008) 

-0.023*** 
(0.002) 

College/University 0.186*** 
(0.009) 

0.056*** 
(0.007) 

0.179*** 
(0.009) 

-0.059*** 
(0.010) 

-0.031*** 
(0.002) 

Notes: Sample consists of individuals born 1958-1972 from non-Java districts. All regressions control for year of birth, 
district of birth, district of current residence, and year of survey fixed effects (for pooled data). Outcomes in column 
1-4 are from Riskesdas 2018 (N=50,498 for men and N=55,427 for women) and outcome in column 5 is from Susenas 
2015-2017 (N=211,937 for men and N=211,476 for women). Standard errors clustered at district of birth in 
parentheses. *p<0.10 **p<0.05 ***p<0.01.  
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Table A4. Estimated effects of SD INPRES on education and health outcomes, controlling for 

the number of public health clinics 

 Completed 
primary school 

Overweight 
(BMIÓ25) 

High Waist 
Circumference 

Smoker 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Panel A. Men         
Program effect 0.018*** 

(0.004) 
0.016*** 
(0.004) 

0.001 
(0.005) 

-0.000 
(0.006) 

0.003 
(0.005) 

0.002 
(0.005) 

-0.002 
(0.004) 

-0.004 
(0.004) 

Observations 122,353 122,353 28,675 28,675 28,675 28,675 120,450 120,450 
 
Panel B. Women 

        

Program effect 0.019*** 
(0.005) 

0.016*** 
(0.005) 

0.016** 
(0.006) 

0.018*** 
(0.007) 

0.013* 
(0.007) 

0.014* 
(0.008) 

-0.003** 
(0.001) 

-0.003** 
(0.001) 

Observations 119,701 119,701 31,601 31,601 31,601 31,601 117,174 117,174 
         

Birth year  
Number of clinics 
per capita 

- V - V - V - V 

Notes: Regressions in Columns 1 and 2 are estimated using Susenas 2012-2014. Regressions in Columns 3-6 are 
estimated using Riskesdas 2018. Regressions in Columns 7 and 8 are estimated using Susenas 2015-2017. Number of 
public health clinics (Puskesmas) for each district is taken from Village Census 1983. See Table 2 note for details of 
regression specification. Standard errors clustered at district of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. 
Outcome means represent average value of dependent variable among the unexposed cohort. 
 
 

 

Table A5. Estimated effects of SD INPRES on other health outcomes 

 
BMI 

(Kg/m2) 
Underweight 
(BMI <18.5) 

Number of 
Cigarettes 
per week 

Any 
Diabetes 

Symptoms 

Acute 
Health 

Complaints 

Other 
Health 

Complaints 
 (1) (2) (3) (4) (5) (6) 

Panel A. Men       
Program effect -0.029 

(0.039) 
0.001 

(0.003) 
0.332 

(0.699) 
-0.002 
(0.005) 

0.003 
(0.003) 

-0.004* 
(0.002) 

Outcome mean 23.103 0.099 65.206 0.260 0.238 0.175 
 
Panel B. Women 

      

Program effect 0.114* 
(0.065) 

-0.004 
(0.004) 

-0.261* 
(0.155) 

-0.002 
(0.005) 

-0.003 
(0.003) 

-0.006* 
(0.003) 

Outcome mean 24.574 0.094 2.571 0.265 0.231 0.221 
Notes: Regressions in columns 1-4 are estimated using Riskesdas 2018 sample (N=28,675 for men and N=31,601 
for women) and regressions in columns 5-6 are estimated using Susenas 2012-2014 sample (N=119,933 for men and 
N=117,540 for women). Diabetes symptoms include increased thirst, frequent urination, extreme hunger, and 
unexplained weight loss. See Table 2 note for details of regression specification. Standard errors clustered at district 
of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome means represent average value of dependent variable 
among the unexposed cohort. 
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Table A6. Estimated effects of SD INPRES on packaged and take-away meals expenditure 

 
Positive expenditure 

(binary) 
Log expenditure1 

Nominal expenditure 
(Rupiah) 

 (1) (2) (3) 

Panel A. Men    
Program effect 0.002 

(0.002) 
0.035 

(0.023) 
3,033*** 
(1,053) 

Outcome mean 0.875 9.795 117,659 
 
Panel B. Women 

   

Program effect 0.005** 
(0.002) 

0.070*** 
(0.026) 

3,054*** 
(939.51) 

Outcome mean 0.864 9.620 105,867 
Notes: Regressions are estimated using sample of women from Susenas 2012-2014 (N=122,353 for men and 
N=119,701 for women). 1To retain zeros, 1 is added to the nominal values before transforming them to log. See Table 
2 note for details of regression specification. Standard errors clustered at district of birth in parentheses. *p<0.10 
**p<0.05 ***p<0.01. Outcome mean represents sample mean of dependent variable among the unexposed cohort. 

 

 

 

Table A7. Estimated effects of SD INPRES on food expenditure per capita, controlling for 

spouse program exposure 

 Total 
Rice, roots, 
and tubers 

Fish, meat, 
egg, and 

milk 

Vegetables, 
legumes, and 

fruits 

Packaged 
and take-

away meals Others 
 (1) (2) (3) (4) (5) (6) 

Panel A. Men       
Program effect 0.004 

(0.004) 
0.004 

(0.006) 
-0.007 
(0.019) 

0.008 
(0.009) 

0.046 
(0.032) 

-0.002 
(0.007) 

Outcome mean 13.941 12.306 11.927 11.966 10.450 12.443 
 
Panel B. Women 

      

Program effect -0.001 
(0.005) 

-0.001 
(0.007) 

-0.016 
(0.014) 

-0.019 
(0.012) 

0.082** 
(0.033) 

-0.011 
(0.008) 

Outcome mean 13.930 12.300 11.961 11.973 10.282 12.447 
       
Spouse exposure V V V V V V 

Notes: Regressions are estimated using sample from Susenas 2012-2014 (N=102,350 for men and N=91,968 for 
women). Sample is restricted to individuals whose spouse are observed. Expenditure per capita is transformed into 
inverse hyperbolic sine. See Table 2 note for details of regression specification. Additional control of spouse exposure 
is included. It represents the year of birth of the spouse interacted with program intensity and other pre-program 
characteristics (enrolment rate, number of school-age children, and intensity of water and sanitation program) of the 
spouseõs district of birth. Spouseõs year and district of birth fixed effects are also included. Standard errors clustered 
at individualsõ district of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome mean represents sample mean 
of dependent variable among the unexposed cohort. 
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Table A8. Estimated effects of SD INPRES on employment  

 

Employed Employed in 
past 3 

months 

Employed in 
agriculture 

sector 

Employed in 
formal 
sector 

Work hours 
per week 

 (1) (2) (3) (4) (5) 

Panel A. Men      
Program effect 0.002 

(0.001) 
0.002 

(0.001) 
-0.005 
(0.004) 

0.010*** 
(0.003) 

0.058 
(0.124) 

Outcome mean 0.925 0.950 0.519 0.292 40.999 
 
Panel B. Women 

     

Program effect 0.005* 
(0.003) 

0.005 
(0.003) 

0.001 
(0.005) 

-0.003 
(0.005) 

0.217* 
(0.127) 

Outcome mean 0.640 0.666 0.534 0.183 34.395 
Notes: Regressions are estimated using Susenas 2012-2014 sample (N=122,353 for men and N=119,701 for women). 
Sample in columns 3-5 are restricted to those who are currently employed. See Table 2 note for details of regression 
specification. See Table 2 note for details of regression specification. Standard errors clustered at district of birth in 
parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome means represent average value of dependent variable among 
the unexposed cohort. 

 

 

Table A9. Program effect on the probability of having any health complaints by survey year  

 2012 2013 2014 2015 2016 2017 
 (1) (2) (3) (4) (5) (6) 

Panel A. Men       
Program effect -0.005 

(0.004) 
0.002 

(0.004) 
-0.003 
(0.004) 

-0.007* 
(0.004) 

-0.005 
(0.005) 

-0.001 
(0.006) 

Outcome mean 0.354 0.351 0.373 0.362 0.347 0.358 
Observations 41,697 40,365 40,291 40,498 40,553 39,883 
 
Panel B. Women 

      

Program effect -0.012*** 
(0.004) 

-0.007* 
(0.004) 

-0.008 
(0.005) 

-0.007* 
(0.004) 

-0.005 
(0.005) 

-0.006 
(0.005) 

Outcome mean 0.376 0.384 0.401 0.404 0.399 0.406 
Observations 40,907 39,537 39,257 39,685 39,974 38,880 
       
Age of exposed 
cohort 

40-44 41-45 42-46 43-47 44-48 45-49 

Notes: Regressions are estimated separately for each survey year using Susenas 2012 to 2017. See Table 2 note for 
details of regression specification. See Table 2 note for details of regression specification. Standard errors clustered 
at district of birth in parentheses. *p<0.10 **p<0.05 ***p<0.01. Outcome means represent average value of 
dependent variable among the unexposed cohort. 
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Table A10. Placebo program effects on educational attainment 

 

Some 
Primary 
School 

Completed 
Primary 
School 

Completed 
Junior High 

School 
Years of 

Schooling Literate  
 (1) (2) (3) (4) (5) 

Panel A. Men      
Placebo effect 0.003 

(0.002) 
0.004 

(0.003) 
0.007* 
(0.004) 

0.042 
(0.034) 

0.002 
(0.002) 

Panel B. Women      
Placebo effect 0.004 

(0.003) 
0.003 

(0.004) 
0.000 

(0.003) 
0.016 

(0.032) 
0.003 

(0.004) 
Notes: Regressions are estimated using Susenas 2012-2014 sample (N=86,942 for men and 85,982 for women). The 
placebo effect figures are coefficients on the interaction between an INPRES variable - representing number of 
primary schools built from 1973-1978 per 1,000 children in 1971 ð and a Placebo Exposure variable ð indicating a 
1958-1962 birth year. Sample consists of individuals born 1953-1957 and 1958-62 from Non-Java districts. See Table 
2 note for details of regression specification. Standard errors clustered at district of birth in parentheses. *p<0.10 
**p<0.05 ***p<0.01.  
 

 

Table A11. Placebo program effects on health outcomes 

 
Overweight 
(BMIÓ25) 

Obese 
(BMIÓ30) 

High Waist 
Circumference 

High Blood 
Pressure 

Smoker 

 (1) (2) (3) (4) (5) 

Panel A. Men      
Placebo effect -0.005 

(0.006) 
-0.001 
(0.003) 

-0.010* 
(0.006) 

-0.004 
(0.008) 

0.002 
(0.004) 

Panel B. Women      
Placebo effect -0.003 

(0.007) 
0.006 

(0.004) 
-0.003 
(0.006) 

-0.003 
(0.007) 

-0.001 
(0.001) 

 

 
Diagnosis of 

diabetes 
Diagnosis of 

CVDs 

Any health 
complaint - 

2018 

Any health 
complaint ð 
2012-2018 

 (6) (7) (8) (9) 

Panel A. Men     
Placebo effect -0.003 

(0.003) 
0.005 

(0.005) 
-0.005 
(0.006) 

-0.001 
(0.002) 

Panel B. Women     
Placebo effect -0.000 

(0.003) 
-0.001 
(0.006) 

-0.004 
(0.005) 

-0.002 
(0.002) 

Notes: Regressions in columns 1-4 and 6-7 are estimated using Riskesdas 2018 sample (N=19,315 for men and 
N=21,030 for women), regression in column 5 is estimated using Susenas 2015-2017 sample (N=83,257 for men and 
N=83,111 for women), regression in column 8 is estimated using Susenas 2018 sample (N= 25,554 for men and 
26,336 for women), and regression in column 9 is estimated using Susenas 2012-2018 sample (N=196,081 for men 
and N=196,379 for women). The placebo effect figures are coefficients on the interaction between an INPRES 
variable ð representing number of primary schools built from 1973-1978 per 1,000 children in 1971 ð and a Placebo 
Exposure variable ð indicating a 1958-1962 birth year. Sample consists of individuals born 1953-1957 and 1958-62 
from non-Java districts. See Table 2 note for details of regression specification. Standard errors clustered at district of 
birth in parentheses. *p<0.10 **p<0.05 ***p<0.01.  
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Table A12. Estimated program effects using alternative cohort grouping 

 Completed Primary School Overweight (BMIÓ25) Smoker 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Panel A. Men 
Program effect 0.020***  

(0.005) 
0.012***  
(0.003) 

0.019***  
(0.005) 

-0.002 
(0.005) 

0.003 
(0.005) 

-0.005 
(0.005) 

-0.001 
(0.004) 

-0.000 
(0.003) 

-0.001 
(0.004) 

Observations 159,225 180,590 200,594 36,769 42,404 47,171 155,360 177,027 196,831 
          
Panel B. Women 
Program effect 0.021***  

(0.006) 
0.013***  
(0.004) 

0.026***  
(0.006) 

0.015***  
(0.006) 

0.011* 
(0.006) 

0.012** 
(0.005) 

-0.003***  
(0.001) 

-0.002** 
(0.001) 

-0.003***  
(0.001) 

Observations 156,393 179,378 201,519 40,205 46,823 53,168 151,904 176,746 195,686 

Included cohort: 
Unexposed 1953-62 1958-62 1958-62 1953-62 1958-62 1958-62 1953- 

62 
1958-62 1958- 

62 
Exposed 1968-72 1963-72 1968-77 1968-72 1963-72 1968-77 1968- 

72 
1963-72 1968- 

77 

Notes: Columns 1, 4, and 7 expand the unexposed group to cohort 1953-1962; Column 2, 5, and 8 change the exposed 
group to include partially exposed cohort; Column 3, 6, and 9 expand the exposed group to include the younger cohort 
(1968-1977). Regressions in columns 1-3 are estimated using Susenas 2012-2014 sample, regressions in columns 4-6 
are estimated using Riskesdas 2018 sample, and regressions in Column 7-9 are estimated using Susenas 2015-2017 
sample. See Table 2 note for details of regression specification. Standard errors clustered at district of birth in 
parentheses. *p<0.10 **p<0.05 ***p<0.01.  
 
 
 
 
 
 

Table A14. Estimated effects of SD INPRES on education and health outcomes using National 

and Java-only sample 

 Completed primary 
school 

Overweight 
(BMIÓ25) 

High Waist 
Circumference 

Smoker 

 National Java National Java National Java National Java 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Panel A. Men         
Program effect 0.023***  

(0.004) 
0.004 

(0.007) 
0.003 

(0.005) 
0.006 

(0.015) 
0.006 

(0.004) 
0.017 

(0.013) 
-0.004 
(0.004) 

0.002 
(0.009) 

Outcome mean 0.697 0.699 0.278 0.274 0.208 0.195 0.608 0.621 
Observations 201,817 79,464 49,396 20,721 49,396 20,721 198,262 77,812 
 
Panel B. Women 

        

Program effect 0.018***  
(0.005) 

-0.027** 
(0.013) 

0.017***  
(0.006) 

0.003 
(0.013) 

0.012* 
(0.007) 

-0.010 
(0.016) 

-0.003***  
(0.001) 

-0.003 
(0.002) 

Outcome mean 0.563 0.579 0.445 0.459 0.572 0.566 0.023 0.017 
Observations 198,880 79,179 54,582 22,981 54,582 22,981 194,379 77,812 

Notes: Regressions in Columns 1 and 2 are estimated using Susenas 2012-2014. Regressions in Columns 3-6 are 
estimated using Riskesdas 2018. Regressions in Columns 7 and 8 are estimated using Susenas 2015-2017. See Table 2 
note for details of regression specification. Standard errors clustered at district of birth in parentheses. *p<0.10 
**p<0.05 ***p<0.01. Outcome means represent average value of dependent variable among the unexposed cohort. 
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Table A15. Estimated number of new overweight and averted smoker women due to the 

program 

 Estimated number of 
women benefitted 
from SD INPRES 

Estimated program effect Average 
program 
intensity 

Number of 
new or 

averted cases 
Magnitude Sign Source 

  (1) (2) (3) (4) (5) (6) 

Panel A. Women born 1968-1972 are affected, main program effects  
Overweight 3,211,170 0.016 + Table 3 2.42 124,337 
Smoker 3,211,170 0.003 - Table 3 2.42 23,313        
Panel B. Women born 1968-1977 are affected, main program effects  
Overweight 6,835,229 0.016 + Table 3 2.42 264,660 
Smoker 6,835,229 0.003 - Table 3 2.42 49,624        
Panel C. Women born 1968-1977 are affected, alternative program effects 
Overweight 6,835,229 0.012 + Table A12 2.42 198,495 
Smoker 6,835,229 0.003 - Table A12 2.42 49,624 

Notes: Column 1 shows the number of women benefitted from SD INPRES program that is estimated using Susenas 
2018 by applying the provided frequency weight. Columns 2 to 4 present the estimated program effect used for 
calculation.  Column 5 presents the average SD program intensity in non-Java districts, measured as the number of 
new primary schools per 1,000 of children in a district. Column 6 presents the results of the back-of-the-envelope 
calculation. Panel A shows back-of-the envelope calculation for the number of new overweight cases and averted 
smokers from a population of women born in 1968-1972 (46-50 years old in 2018), using the main program effect 
estimates shown in Table 3. Panel B uses the same program effects but assuming women born in 1968-1977 (41-50 
years old in 2018) are benefitted from the program. Panel C presents the calculation for the same population as in 
Panel B but applying the alternative program effect estimates shown in Columns 6 and 9 of Appendix Table A12. 
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Essay two: 

Socioeconomic status and the treatment gap 

for depression in Indonesia 
 

 

 

 

 

 

 

 

 

 

 

1. Introduction  

Mental and behavioural disorders are the second leading cause of disability worldwide, with 

depression and anxiety accounting for almost half of the disease burden (Vos et al., 2020). In Low-

and Middle-Income Countries (LMICs), the problem is perpetuated by a minimal allocation of 

resources to mental healthcare. On average, less than 1.5% of the health budget in these countries 

is allocated for mental health, compared to 4% among high-income countries (WHO, 2021). 

Furthermore, mental illness stigma is more prevalent, and recognition of mental health needs is 

lower (Thornicroft et al., 2017). As a result, the share of people with mental disorders that do not 

receive treatment, known as the mental health òtreatment gapó, is significantly larger. For common 

mental health conditions like depression, this gap is estimated to be around 80-85%, substantially 

bigger than the 52% gap observed in high-income countries (Mekonen et al., 2021).  

This paper uses Indonesia as a case study to extend our understanding of the drivers of the mental 

health treatment gap in LMICs. Indonesia is an important setting where the consequence of mental 

illness undertreatment and pervasive stigma is particularly devastating. It is estimated that more 

than 50,000 people with severe mental illness are shackled or locked up in confined spaces by their 

families and communities (HRW, 2020). This situation, unfortunately, coincides with a shortage 

of mental health workers. Only 1,200 psychiatrists are available for its 270 million population, or 
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about 0.45 psychiatrists per 100,000 people (WHO, 2022). This number is much lower than 0.99 

psychiatrists per 100,000 people in Vietnam, a neighbouring country with a slightly lower level of 

income (WHO, 2021).  

The lack of services, coupled with the high costs of treatment, may lead to an even bigger treatment 

gap among those who are poorer and without health insurance coverage (Munira et al., 2023; 

Sareen et al., 2007). Knowledge about mental health conditions and their effective treatment 

options, or mental health literacy, is also recognised as an important factor in determining mental 

healthcare decisions (Glied & Lleras-Muney, 2008). Given its link with educational attainment 

(Dunn et al., 2009), we may expect to see a greater treatment gap among those with lower levels 

of education. Such socioeconomic differences in access to mental healthcare are of policy interest 

everywhere because they go against the general principles of fairness and òhorizontal equityó in 

healthcare delivery, in which people with similar health needs should receive similar treatment 

(Wagstaff & van Doorslaer, 2000). Drawing on data from the 2018 wave of Riskesdas (Riset 

Kesehatan Dasar), a large health-specific household survey conducted by the Indonesian Ministry 

of Health, we examine how (i) key individual-level socioeconomic status, measured by education, 

wealth, and health insurance ownership, and (ii) place-specific factors, mainly mental healthcare 

availability, predict mental healthcare utilisation among those with considerable mental health 

needs.  

Although inquiry into the socioeconomic gradient in the mental health treatment gap in high-

income countries is relatively well established (Carragher et al., 2010), there is limited empirical 

research on this topic in LMICs. Existing studies are mostly part of multi-country analyses (Araya 

et al., 2018; Evans-Lacko et al., 2018) or small qualitative studies.1 These studies generally find that 

the treatment gap in mental health is large and is wider among lower socioeconomic groups. 

However, only a few of these studies have accounted for differences in the composition and 

severity of mental health symptoms and comorbidities with physical health conditions when 

estimating socioeconomic gradients in mental healthcare use. This may lead to an underestimation 

of the extent of the socioeconomic gradient, as health problems are often more prevalent among 

lower socioeconomic individuals (Agerholm et al., 2013).  

 
1A systematic review by Roberts et al. (2018) finds that out of 52 studies examining predictors of treatment for 
common mental disorders, only 5 studies are from LMICs (South Africa, Brazil, Mexico, China, and Ethiopia). A 
more recent review that focuses on LMICs by von Gaudecker et al. (2022) finds an additional 27 studies on the barriers 
to treatment for depression from countries including Bangladesh, India, Pakistan, Sri Lanka, China, Malaysia, Vietnam, 
Rwanda, Uganda, Zimbabwe, Ghana, Ethiopia, Nigeria, South Africa, Turkey, Brazil, and Mexico. Almost all these 
studies are qualitative and involve patients treated for other conditions instead of the general population. 
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For example, Basar and Ozturk (2020) investigated income-related inequality in mental healthcare 

use in Turkey, controlling for self-assessed health and various health problems, but did not 

condition the sample to individuals with mental health needs. Evans-Lacko et al. (2018) conducted 

a subsample analysis of LMICs2 by including the type and severity of mental disorders as controls 

but excluding physical health comorbidities. Mrejen et al. (2022) explored income and race 

disparities in the treatment gap among Brazilian adults with depressive symptoms accounting for 

self-reported diagnosis of non-communicable diseases and health-related behaviours but did not 

include the composition and severity of depressive symptoms. In addition, none of these studies 

has comprehensively examined place-specific factors that may also drive the treatment gap, such 

as local area availability of mental healthcare services. 

We start our analysis by examining how individual-level socioeconomic status predicts mental 

healthcare use. We build on previous LMIC studies by more comprehensively controlling for 

mental health needs and comorbidities through several steps. First, we restrict our sample to 

individuals with òprobable depressionó, defined as having at least four out of ten symptoms of 

depression based on a questionnaire adopted from the validated Mini International 

Neuropsychiatric Interview or MINI instrument (Sheehan et al., 1998). Second, we account for 

the composition and number of mental health symptoms and physical health conditions by 

including each item from the depression questionnaire (10 items), the psychological distress 

questionnaire (20 items), and the disability assessment scale questionnaire (12 items), as well as 

indicators of self-assessed health and physical health problems as our control variables. We 

additionally control for a range of potential confounders, including other observed 

sociodemographic characteristics such as age, marital status, household composition, occupation, 

and district fixed effects. 

Focusing on about 400,000 adults aged 25-59 years old, who are considered in prime-working-age, 

from Riskesdas, we find that 7.9% of them can be classified as having probable depression. Among 

those with probable depression, we show that only 9.3% report using mental healthcare services, 

confirming the huge treatment gap for depression in Indonesia. Holding our control variables 

constant, we find that the likelihood of mental healthcare is positively associated with wealth rank. 

However, the positive gradient seems to diminish at the richest quintile, particularly for males. In 

addition, we find no overall education gradient, which appears to be driven by a weak positive 

gradient among males and a weak negative gradient among females. Lastly, we observe a robust 

 
2 These countries are Colombia, Iraq, Nigeria, China, Peru, Ukraine, Brazil, Bulgaria, Lebanon, Mexico, Romania, and 
South Africa. 
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positive association between health insurance ownership and mental healthcare utilisation for both 

males and females, although the magnitude appears smaller for females. 

To shed light on how mental health stigma and literacy might contribute to this huge treatment 

gap, we examine the extent of mental illness underreporting and its socioeconomic gradient. 

Exploiting an interesting feature of Riskesdas where household heads are asked about the presence 

of people with mental illness, we show that the problem is potentially severe. Specifically, we find 

that 98% of household heads with probable depression based on the depression questionnaire do 

not think that there are people with mental illness in the household. We further show that the 

probability of underreporting is higher among wealthier households but is not associated with the 

household headõs education level. This finding suggests that despite having greater financial 

resources to pay for healthcare, wealthier individuals may still face significant barriers, which 

probably are related to stigma. 

Exploring the role of place factors, we estimate the correlation between the estimated district fixed 

effects from the utilisation regression (which captures the place-specific components that predict 

mental healthcare use) and a set of districtsõ characteristics. Our results suggest that two measures 

of districtsõ mental healthcare capacity: (i) whether mental healthcare services are available at all 

public primary care centres (Puskesmas) and (ii) the number of psychologists (per capita) employed 

at these Puskesmas, are positively associated with the place-specific component of mental healthcare 

utilisation. Meanwhile, the number of psychiatrists (per capita), general healthcare availability 

(number of hospitals, clinics, and doctors per capita), and districtsõ economic and demographic 

characteristics are not statistically significant predictors of mental healthcare utilisation. This 

finding indicates that a lack of supply of mental health services, especially at the (public) primary 

care level, is a potentially important driver of the under-utilisation of mental health services in 

Indonesia. Further, we show that health insurance remains a significant predictor of mental 

healthcare use in districts with low or high mental healthcare capacity. Similarly, the wealth 

gradients exist in both groups of districts and do not appear to be substantially different. 

Overall, these results contribute new evidence of the socioeconomic gradient in the mental health 

treatment gap in Indonesia, particularly with regard to wealth and health insurance coverage. Our 

findings suggest that addressing financial barriers, expanding local mental healthcare access, 

increasing mental health awareness, and reducing stigma could potentially help narrow the 

treatment gap in LMICs. More broadly, this paper contributes to the growing economic literature 

on the socioeconomic and geographic disparities in mental healthcare use. For instance, using 

administrative data from Ontario, Canada, Currie et al. (2022) show that doctors treat children 
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from different income groups differently, conditional on diagnosis and medical history. In the 

Netherlands, Lopes et al. (2022) find that increased cost-sharing widens mental healthcare 

inequalities among young adults, while Ding (2022) estimates that geographic disparities in mental 

healthcare use in the US can be explained partly by variations in supply-side factors. 

The remainder of the essay is structured as follows. Section 2 briefly describes Indonesiaõs current 

mental healthcare landscape, and Section 3 describes the data. Sections 4 to 6 provide the empirical 

approaches, results, and discussions for each of our sub-analysis. Section 7 concludes. 

2. Background 

Mental disorders are the second leading cause of disability in Indonesia, accounting for about 13% 

of the estimated total years lived with disability (IHME, 2023; Mboi et al., 2018). However, 

resource allocation for mental health is disproportionately low. A recent estimate suggests that 

only 2% of the national health budget is directed towards mental health (WHO, 2022). This figure 

is reflected in the limited availability of mental healthcare services, where only about 1,200 

psychiatrists and 2,800 clinical psychologists are available in Indonesia, or about 0.45 psychiatrists 

and one psychologist per 100,000 population, respectively (Indonesian Association of Clinical 

Psychologist, 2023; WHO, 2022). Markedly, of Indonesiaõs 514 districts, only 216 districts have 

access to psychiatric services, and only 62 districts provide clinical psychologist services in their 

public primary care facilities (Ministry of Health, 2019). See Figure 1 for the distribution of districts 

where these services are available. 

Several policies have been implemented to overcome this shortage. General Practitioners (GPs), 

who typically have no advanced mental health training, are expected to deliver basic mental 

healthcare services. They must make initial diagnosis and treatment for common mental disorders, 

such as depression and anxiety, and more severe conditions, such as schizophrenia and bipolar 

disorder, before referring them to specialists (Indonesian Medical Council, 2012).3 At the 

regulatory level, the enactment of the National Mental Health Act in 2014 is seen as an important 

initial step to improve mental health services in Indonesia. However, its implementation has been 

 
3 A recent study finds that patients treated by GPs in public primary care centres (Puskesmas) who received short 
training based on the WHO Mental Health Gap Action Program (mhGAP) intervention guide have non-inferior 
mental health outcomes compared to clinical psychologists (Anjara et al., 2019). While some report that similar training 
for GPs has been piloted before, no systematic, national strategy has been implemented. Therefore, GPs mental health 
competencies are based on their basic medical education. It is also noted that there is a logistical challenge to maintain 
the availability of psychotropic medicines as well as difficulty making referrals to specialists due to their limited 
numbers. 
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slow due to the lack of practical guidelines and limited involvement with mental healthcare 

providers (Bikker et al., 2021).4 

 

Figure 1. Mental healthcare availability in Indonesia 

A. Districts where psychiatric services are available 

 

 

B. Districts where public primary care centres (Puskesmas) provide psychologist services 

 

Note: These maps locate (a) districts where psychiatric service is available based on data from the Directorate of 
Healthcare Workforce per December 2018 and (b) districts where there is at least one clinical psychologist working 
in public primary care centres based on the 2019 Health Facilities Survey 

 

 

Another significant policy milestone aimed at improving overall healthcare access is the National 

Health Insurance (NHI) program, launched in 2014. It provides fully subsidised insurance for the 

poor and the near-poor, and contributory insurance, based on salary deduction for formal sector 

employees and their families, and relatively affordable premiums for informal sector workers. The 

 
4 The main aim of this legislation is often reduced to the issue of preventing coercion or shackling of people with 
severe mental illness (known as Pasung) through criminalisation (Hidayat et al., 2023). 




















































































































































































