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Abstract In 1991, Vietnam implemented a compulsory primary schooling reform that pro-
vides this study a natural experiment to estimate the causal effect of education on health
care utilization with a regression discontinuity design. This paper finds that education causes
statistically significant impacts on health care utilization, although the signs of the impacts
changewith specific types of health care services examined. In particular, education increases
the inpatient utilization of the public health sector, but it reduces the outpatient utilization
of both the public and private health sectors. The estimates are strongly robust to various
windows of the sample choice. The paper also discovers that the links between education and
the probability of health insurance and income play essential roles as potential mechanisms
to explain the causal impact of education on health care utilization in Vietnam.
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Introduction

Education can have massive positive impacts on health (Eide and Showalter 2011; Grossman
1976, 2006, 2008). Previous studies on the health impacts of education mainly focus on
health status or health outcomes, for examples health knowledge (Altindag et al. 2011),
nutritional status (Webbink et al. 2010), illness risk (Leuven et al. 2016; Silles 2009), health
behaviors (Cutler and Lleras-Muney 2008; Li and Powdthavee 2015) and mortality (Albouy
and Lequien 2009; Gathmann et al. 2015). However, few studies investigate the causal link
between education and health care utilization, such as doctor visits andmedical expenditures.
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This study probes howpeoplemake their choices of health care utilization based on schooling,
and provides the first empirical evidence on the causal impact of schooling on health care
utilization in Vietnam.

Assessing health care utilization is pivotal for evaluating the functioning performance of a
health care system (Kruk and Freedman 2008;Murray and Frenk 2000;WorldHealth Organi-
zation 2011), especially in developing countries (United Nations 2015). This paper examines
whether education plays an important role in making medical care decisions because peo-
ple with different education probably have different health knowledge or information that
might determine health care utilization as indicated in Grossman’s demand-for-health model
(Grossman 1972, 1976, 2000). In other words, educated people can enhance their ability to
efficiently allocate given resources for the production of health outcomes.

Estimating the causal relationship between education and health outcomes is difficult
because there are unobserved factors that determine both. Addressing this problem, using
compulsory schooling laws to instrument for exogenous variations in schooling has been
increasingly applied in recent years (Dickson et al. 2016). For example, Li and Powdthavee
(2015) employ a regulation that raised the minimum age for leaving schools from 14 to 15
years after World War II to instrument for exogenous changes in education in Australia.
They find that more schooling increases diets and exercise, and reduces drinking. Grépina
and Bharadwaj (2015) utilize the 1980 compulsory schooling reform in Zimbabwe and find
that maternal education improves child survival. Leuven et al. (2016) exploit a compulsory
educational expansion during the 1960s in Norway and show that education lowers the risk
of lung and prostate cancers among Norwegian men.

This study employs the Law on Universal Primary Education (LUPE), which was intro-
duced in 1991 in Vietnam, to instrument for exogenous shifts in education to estimate the
causal impact of schooling years on health care utilization. Before 1991, opportunities to
access to education were not given to all Vietnamese people, especially those in rural and
remote areas because of widespread poverty and resource deficiencies. The LUPE provides
more chances for Vietnamese children to engage in schooling, at least at the primary level
because the LUPE mandates that all Vietnamese children aged 14 or less complete primary
education starting in 1991. The LUPE has been regarded as an important policy to improve
education for Vietnamese people.1

This study finds robust evidence that education does influence health care types, includ-
ing inpatient and outpatient services. The more educated likely utilize more inpatient and
fewer outpatient services in both public and private health sectors. On average, an additional
schooling year increases inpatient utilization outcomes, including the likelihood of a doc-
tor visit by 1–1.1% points in the public health sector and the number of doctor visits by
approximately 0.009–0.011 visits in the public sector. In contrast, the adverse impacts of
an additional year of schooling are reductions in the probability of an outpatient visit by
approximately 2.2–2.3% points and 1.7–1.8% points in the public and private health sectors,
respectively, and the number of outpatient medical visits by approximately 0.080–0.082 vis-
its and 0.087–0.094 visits in the public and private health sectors, respectively. Furthermore,
this study finds that health insurance and income play the roles as primary mediators for
the establishment of the causal relationship between education and health care utilization in
Vietnam.

This paper contributes to the existing literature in multiple ways. First, the paper provides
the first empirical evidence on the causal impact of education on health care utilization.

1 Previous studies also use LUPE as an instrument for exogenous changes in education to estimate the causal
effects of education on political outcomes and labor market outcomes in Vietnam (Dang 2017a, b).
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Importantly, the paper provides new insights into the causal link between schooling and health
care utilization, finding that the causal impacts of education on inpatient and outpatient health
care services are different. In addition, this study is significantly conducted in a developing
country, where there is an increasing demand for evidence-based information on health care
utilization. Finally, this study gives more evidence on the health impacts of compulsory
schooling reforms, the topic has received growing interest over the last several years.

Context of the study

The 1991 compulsory schooling reform in Vietnam

Vietnam launched an economic reform (called Doimoi) in 1986 through which a centrally
planned economy was proposed to be transitioned towards a market-oriented economy. In
parallel with economic modifications, Vietnam also made changes in education. One of the
most important education policies is the policy of compulsory primary education that was
formally implemented in 1991 under the LUPE. According to the LUPE, all Vietnamese
children aged 6 must participate in the first grade (grade 1) and complete the last grade
(grade 5) of the primary education at the maximum age of 14. Prior to the reform, there was
no any formal compulsory education policy in Vietnam, and Vietnamese children were not
forced to go to schools at any level. An individual’s educational attainment depended on his
or her family’s own choice. Hence, the LUPE changed the number of compulsory schooling
years from 0 to 5 years in Vietnam.

Under this legal framework, the public budget for the education system, particularly
for primary education, has increased in Vietnam. In addition, the government of Vietnam
attracted the financial support from private agencies and organizations in the society for the
implementation of universal primary education. The reform of the education system was
accompanied by the transformation of the academic curriculum. The LUPE mandated that
the school curriculum emphasizes the provision of foundations for pupils’ early understand-
ing of people, nature and the society around them in addition to the core skills of speaking,
reading, writing, and basic mathematics. Such a pedagogical content generated the impor-
tant encouragement for pupils’ further studies. Therefore, the reform related to the academic
curriculum aimed at promoting educational attainment for succeeding levels of post-primary
education.

Moreover, the LUPEmainly targerted children from rural and isolated areaswhere citizens
traditionally had less schooling compared to urban areas in Vietnam. The implementation of
the LUPE, therefore, generated some educational improvements. The statistics from World
Bank (2017) shows that the numbers of childrenwhocompletedprimary school increasedover
time in Vietnam. For example, the numbers of Vietnamese children who enrolled in primary
school were approximately 8.1 million and 8.7 million in 1986 and 1989, respectively, and
the corresponding figures were approximately 9.1 million and 10 million in 1992 and 1995,
respectively. In addition, as of 2000, almost all children aged 14 completed primary school.
Apparently, the LUPE in 1991 is useful as a sharp transition point that marks a discontinuous
change in schooling for Vietnamese people who were around the age of 14 in 1991. This
discontinuity is used to create the treatment and control groups for examining the causal
effect of education on health care utilization in this study.
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Health care system and health care utilization in Vietnam

After the 1975 unification of the nation, Vietnam undertook its strategy of development
based on a centrally planned economy. In this context, Vietnam maintained a fully state-
based health care system in which the government delivered and financed almost medical
care services. As a result, numerous health care practices were functioned under the control
of the state (Ladinsky and Levine 1985). However, the government-based health system did
not work as well as initially expected, in terms of both the quality and the quantity of health
care services, because of the lack of investment resources facing this low-income country
(Matsuda 1997).

When Vietnam carried out its economic reform in 1986, there were changes in the func-
tioning structure of health care system towards amarket-basedmechanism. Some key policies
such as the application of user fees for public health providers in 1989 and the introduction of
health insurance in 1992 were implemented to govern the health care system (Lönnroth et al.
1998). These policies significantly mobilized resources for improving health care practices
(Thanh et al. 2014). Between the early 1990s and mid-2000s, Vietnam had maintained a
relatively stable health care system compared to that during the period between 1986 and
1990 (Ministry of Health of Vietnam and Health Partnership Group 2008). For example,
health care expenditure as a percentage of GDP was stably around 5% between 1995 and
2005 (World Health Organization 2017).

Furthermore, the following partial privatization of health care system that has promoted
more market-based medical practices raised health care utilization in Vietnam (Hoai and
Dang 2017; Ladinsky et al. 2000; Wolffers 1995). The development of the private sector
has been regarded as a key complement to the public sector to provide sufficient health
care services in terms of both the volume and the quality (Uplekar 2000). Vietnam has,
so far, retained a two-sector health care system in which both public and private sectors
have worked together to provide medical care services (Tat and Barr 2006; Thanh et al.
2014). Therefore, it is essential to emphasize health care utilization outcomes from public
and private sectors separately when investigating health care utilization in Vietnam (Nguyen
2016).

The health care utilization in Vietnam might be determined by some factors that were
examined by previous studies (Nguyen 2016; Palmer et al. 2015). For example, the policy
of universal health insurance for children aged five and under, which was launched in 2005,
considerably improves the use of health care services from public health facilities for eligi-
ble children, especially those from disadvantaged families (Palmer et al. 2015). This study
contributes to the understanding of health care utilization in Vietnam by investigating the
role of education.

Estimation methods

To examine the association between schooling years and health care utilization, one typically
estimates the following regression equation:

Ui = ϕ1 + ϕ2Si + ϕ3 X′
i + τt + g (agei ) + εi (1)

where Ui indicates health care utilization for an individual i in year t ; Si is schooling years
of the individual i ; X′

i is a vector of characteristics of the respondent, such as dummies for
male, urban, ethnic majority, and six geographical regions; τt indexes fixed effects of the
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survey year; g (agei ) is a quadratic function of age;2 and εi is an error term. The coefficient
of interest from Eq. (1) is ϕ2, which indicates the impact of schooling years on health care
utilization. However, the ordinary least squares (OLS) estimate using Eq. (1) likely yields a
biased estimate of ϕ2 due to the problem of endogeneity. The problem potentially originates
from the existence of unobserved characteristics that affect both education and health care
utilization.

To address this problem, this paper uses the 1991 compulsory schooling reform as a source
of exogenous changes in education and employs regression discontinuity design (RDD) as
the identification to establish the causal impact of education on health care utilization using
the two-stage least squares (2SLS) estimation. The RDD is arguably appropriate for the
estimation in this study (Imbens and Lemieux 2008; Lee and Lemieux 2010). In the first
stage, the paper estimates the following regression equation:

Si = α1 + α2Ri + α3 X′
i + τt + g (agei ) + ςi (2)

where Ri indicates the exposure to schooling reform, or a dummy for being that the
age of respondent in 1991 (age1991) is equal to or less than 14; mathematically Ri ={
1 if age1991 ≤ 14
0 if age1991 > 14

. Equation (2) is used to obtain the predicted values for Si , which are

then used in the second stage estimation.
In the second stage, the paper estimates the following regression function:

Ui = β1 + β2Si + β3 X′
i + τt + g (agei ) + ζi (3)

where the coefficient of interest (β2) is inferred as the causal impact of schooling years on
health care utilization. This coefficient indicates the local average treatment effect (LATE)
of the impact of schooling years on health care utilization.

In addition, the study also estimates an intent-to-treat (ITT) model as a reduced-form
regression using the following regression form:

Ui = γ1 + γ2Ri + γ3 X′
i + τt + g (agei ) + ξi (4)

where γ2 represents the effect of the 1991 compulsory schooling reform on health care
utilization or the intent-to-treat effect.

Importantly, the choice of an econometric model for the estimation in this study depends
on the data type of the dependent variable. In particular, when the dependent variable is a
binary variable (the probability of a doctor visit), the paper estimates an IV-Probit model.
Meanwhile, when a dependent variable is a count data variable (the frequency of doctor
visits), the paper estimates an IV-Poisson model. The rationale for using such non-linear
regression forms is that these forms can capture the variation in health care utilization with
the age of the respondent.

Furthermore, health insurance status typically plays an important role in explaining health
care utilization (Card et al. 2008; Dang 2017c; Palmer et al. 2015). However, this study
does not include health insurance status in the set of control variables. This is because the
probability for an individual to be insured is likely correlated with his or her education, and
health insurance is probably an endogenous source of health care utilization (Card et al.
2008; Nguyen 2012). By excluding health insurance from the set of control variables, this

2 This paper uses a quadratic function of age to control for the possible effects of potential age-related
confounding differences.
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paper prevents a potential threat to the identification from the endogeneity problem induced
by health insurance status.3

Data and the sample

The paper uses three waves of the Vietnam Household Living Standards Survey (VHLSS):
2010, 2012 and 2014. VHLSS is a nationally representative survey in Vietnam that is con-
ducted biannually to elicit Vietnamese households’ socio-economic, demographic and living
conditions infomation.TheVHLSShas beenused in numerous previous studies in economics,
sociology, public health and development.

To establish the sample, this study limits observations whose age in 1991 was between 6
and 23, corresponding an age at the time of the survey between 25 and 46 for the analysis.
This is equivalent to a bandwidth of±9. As a consequence, themain sample has 27,271 obser-
vations who were born between 1968 and 1985. Among them, there are 12,909 individuals
in the treatment group and 14,362 in the control group. Equivalently, approximately 47.3%
of the main sample are exposed to the 1991 compulsory schooling reform. The summary
statistics of the sample are specifically presented in Table 1.4

Importantly, the VHLSS contains both information about completed schooling years
(between 0 and 12 years) and the highest level of schooling that allows this study to create a
variable of full schooling years, which is arguably appropriate to capture the whole duration
of the formal education in Vietnam (Coxhead and Phan 2013). This study defines schooling
years as full schooling years rather than completed schooling years. Schooling years for the
whole sample range from 0 to 22 years, with a mean value of approximately 8.4. Mean-
while, average schooling years for the treatment and control groups are, respectively, 9.3
and 7.7. Intuitively, on average observations from the treatment group who are fully exposed
to the 1991 compulsory schooling reform have more schooling than those from the control
group.

Main results

This section reports the result of the main estimates. In particular, the estimates of the first
stage, which show the impact of the 1991 compulsory schooling reform on the educational
outcome, are presented. For the causal impact of education on health care utilization in the
second stage, the paper presents the estimates for two utilization measures: (i) the probability
of a doctor visit using an IV-Probit model, and (ii) the frequency of doctor visits using an IV-
Poisson model. The estimates are presented for public and private health sectors separately.

The effect of the 1991 compulsory schooling reform on education

Table 2presents the results of the effect of the 1991 compulsory schooling reformon schooling
years using two estimation models: (i) a simple model that excludes all control variables, and
(ii) a full model that includes all key control variables. Both models include the survey year-
fixed effects and a quadratic function of age. The results indicate that the 1991 compulsory

3 See Angrist and Pischke (2009) for a more detailed explaination.
4 The definitions of all variables are specifically presented in “Appendix 1”.
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Table 1 Descriptive statistics of the sample

Variable Full sample Treatment Control

Mean SD Mean SD Mean SD

Health care utilization outcomes

Public health care services

Probability of an inpatient visit 0.066 0.248 0.075 0.263 0.057 0.232

Probability of an outpatient visit 0.208 0.406 0.188 0.391 0.225 0.418

Frequency of inpatient visits 0.086 0.397 0.094 0.399 0.079 0.396

Frequency of outpatient visits 0.561 1.742 0.490 1.566 0.624 1.883

Private health care services

Probability of an inpatient visit 0.005 0.068 0.005 0.068 0.005 0.067

Probability of an outpatient visit 0.143 0.350 0.128 0.334 0.157 0.363

Frequency of inpatient visits 0.007 0.167 0.005 0.084 0.009 0.216

Frequency of outpatient visits 0.441 1.726 0.366 1.431 0.509 1.951

Main control variables

Male 0.495 0.500 0.501 0.500 0.490 0.500

Urban 0.308 0.462 0.319 0.466 0.299 0.458

Majority 0.836 0.370 0.842 0.365 0.831 0.375

Red River delta 0.192 0.394 0.199 0.400 0.186 0.389

Midlands and northern
mountainous areas

0.177 0.382 0.170 0.375 0.184 0.388

Northern and coastal central region 0.216 0.411 0.207 0.405 0.223 0.417

Central Highlands 0.072 0.258 0.069 0.254 0.074 0.261

Southeast area 0.126 0.332 0.134 0.341 0.118 0.323

Mekong River delta 0.217 0.412 0.220 0.415 0.214 0.410

Survey 2010 0.341 0.474 0.345 0.475 0.338 0.473

Survey 2012 0.333 0.471 0.329 0.470 0.336 0.472

Survey 2014 0.326 0.469 0.326 0.469 0.326 0.469

Potential mechanisms

Health insurance 0.478 0.500 0.504 0.500 0.456 0.498

Income 1191.557 2033.040 1422.818 2164.166 983.692 1883.500

Schooling variables

Reform exposure 0.473 0.499 1.000 0.000 0.000 0.000

Schooling years 8.449 3.948 9.337 3.703 7.652 3.991

Observations 27,271 12,909 14,362

schooling reform has considerable a positive impact on schooling years for both simple and
full models. The estimated coefficients are statistically significant at 1%.

The impactmagnitudes are nearly similar for bothmodels. In particular, a respondent, who
was exposed to the 1991 compulsory schooling reform, tends to have more schooling years
by an average of 1.7 years using a simple model (column 1) or 1.6 years using a full model
(column 2) compared to an individual from the control group, whose age in 1991 are over 14.
These findings even show the larger impacts compared to other previous studies. For example,
Dang (2017a) discovers that the 1991 compulsory educational reform inVietnamonly created
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Table 2 The impact of the 1991 compulsory schooling reform on schooling years: first stage

Dependent variable: schooling years

(1) (2)

Reform exposure 1.685*** 1.613***

(0.136) (0.104)

Male 0.494***

(0.056)

Urban 2.235***

(0.165)

Majority 2.709***

(0.253)

Red River delta 2.760***

(0.338)

Midlands and northern mountainous areas 1.941***

(0.235)

Northern and coastal central region 1.509***

(0.308)

Central Highlands 1.275***

(0.222)

Southeast area 1.009***

(0.319)

Mekong River delta Omitted

Survey year fixed effects Yes Yes

Quadratic function of age Yes Yes

Constant 7.576*** 3.019***

(0.228) (0.313)

F-statistic 54.05 54.29

R-squared 0.046 0.248

Observations 27,271 27,271

Ordinary least squares are used. Robust standard errors are clustered at the provincial level and reported in
parenthesis. Controls consist of male, urban, majority, and dummies for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

an increase of 1.12–1.27 schooling years. However, Dang (2017a) uses a comparatively small
sample from the World Values Survey that only consisted of 1000–1500 observations. This
study takes an advantage of a large and nationally representative sample from the VHLSS
with 27,271 observations to examine the impact of the 1991 compulsory schooling reform
on education (Table 2).

The impact is graphically demonstrated in Fig. 1. There is a substantial jump in school-
ing years from the control group to the treatment group. Intuitively, the 1991 compulsory
schooling reform in Vietnam provides a discontinuity in the trend of schooling years that is
feasibly employed as an instrument for exogenous changes in education as implemented in
this study. More importantly, the F-statistic values for the first stage regressions, which are
larger than 10, indicate the validity of the instrument (Stock et al. 2002). Specifically, the
F-stat values are 54.05 and 54.29, respectively, for simple and full models.
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Fig. 1 The impact of the 1991 compulsory schooling reform on schooling years

The causal effect of education on health care utilization outcomes

Table 3 represents the marginal coefficients of the causal impact of education on the prob-
ability of a doctor visit using a IV-Probit model. The findings indicate that education has a
causal link with the probability of a doctor visit for both inpatient and outpatient services in
both public and private health sectors. However, the directions of the impacts are reverse for
two distinct types of health care services. In particular, education increases the probability
of a doctor visit for inpatient services. The more educated on average tend to have a higher
probability of an inpatient visit by 1% point using a simple model (column 1) or 1.1% point
using a full model (column 2) in the public sector (Panel A). These estimated coefficients
are both statistically significant at 1%. Meanwhile, the corresponding figures for the private
sector (Panel B) are 0.01% points using a simple model (column 1) and 0.01% points using
a full model (column 2) compared to the control group. However, the estimated coefficients
for private inpatient services are statistically non-significant.

In contrast, education reduces the probability of an outpatient visit. On average, one year
of schooling results in a 2.2% point decrease in the probability of an outpatient visit using a
simple model (column 1) or 2.3% points using a full model (column 2) in the public health
sector (Panel A), and 1.7% points using a simple model (column 1) or 1.8% points using
a full model (column 2) in the private health sector (Panel B). Although the impacts in the
public health sector are larger than the impacts from the private health sector, these gaps is
not considerable.

Next, Table 4 shows themarginal impacts of schooling years on the number of doctor visits
using an IV-Poissonmodel. Like the effect on the probability of a doctor visit, education has a
causal impact on the frequency of health care visits. All estimated coefficients are statistically
significant at 1 and 5%, except for the frequency of private inpatient visits. Specifically, an
additional year of schooling raises the average number of inpatient visits by approximately
0.009 times using a simple model (column 1) and 0.011 times using a full model (column 2)
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Table 3 The impact of schooling years on the probability of a doctor visit: main estimates

Dependent variable Panel A: Public health sector Panel B: Private health sector

(1) (2) (1) (2)

Probability of an inpatient
visit

0.010*** 0.011 *** 0.0001 0.0001

(0.003) (0.003) (0.0005) (0.0005)

Probability of an outpatient
visit

−0.022*** −0.023*** −0.017*** −0.018***

(0.005) (0.004) (0.004) (0.004)

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Observations 27,271 27,271 27,271 27,271

Robust standard errors are clustered at the provincial level and reported in parenthesis. IV-Probit regressions
are used. Reported coefficients are marginal effects. Controls consist of male, urban, majority, and dummies
for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

Table 4 The impact of schooling years on the frequency of doctor visits: main estimates

Dependent variable Panel A: Public health sector Panel B: Private health sector

(1) (2) (1) (2)

Frequency of inpatient visits 0.009** 0.011*** −0.002 −0.002

(0.004) (0.004) (0.001) (0.001)

Frequency of outpatient visits −0.080*** −0.082*** −0.087*** −0.094***

(0.017) (0.017) (0.019) (0.016)

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Observations 27,271 27,271 27,271 27,271

Robust standard errors are clustered at the provincial level and reported in parenthesis. IV-Poisson regressions
are used. Reported coefficients are marginal effects. Controls consist of male, urban, majority, and dummies
for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

in the public health sector (Panel A), and approximately 0.005 times using a simple model
(column 1) in the private health sector.

In contrast, schooling is negatively linked to the frequencyof outpatient visits. In particular,
one more schooling year on average reduces the number of outpatient visits by nearly 0.080
times using a simple model (column 1) or 0.082 times using a full model (column 2) in the
public health sector (Panel A), and 0.087 times using a simple model (column 1) or 0.094
times using a simple model (column 2) in the private health sector (Panel B). Obviously,
there are small differences between the impacts of education on the number of outpatient
visits to private and public health providers.

In addition to the estimates from the 2SLS estimation, the paper finds statistically signifi-
cant impacts of the 1991 compulsory schooling reform on almost all outcomes of health care
utilization, except for the probability of an inpatient visit at private health facilities, using a
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Table 5 The impact of schooling years on the probability of a doctor visit: robustness, various windows

Dependent variable Panel A: Public health sector Panel B: Private health sector

(1) (2) (1) (2)

Probability of an inpatient visit

Age in 1991: 7–22 0.010*** 0.011*** −0.0004 −0.0004

(Observations: 24,131) (0.003) (0.003) (0.0005) (0.0005)

Age in 1991: 8–21 0.010*** 0.011*** −0.0004 −0.0004

(Observations: 21,107) (0.003) (0.003) (0.0006) (0.0006)

Age in 1991: 9–20 0.010** 0.011*** −0.00006 −0.00004

(Observations: 17,798) (0.004) (0.004) (0.0008) (0.0008)

Age in 1991: 10–19 0.009** 0.012*** −0.0002 −0.0002

(Observations: 14,598) (0.004) (0.004) (0.0009) (0.001)

Probability of an outpatient visit

Age in 1991: 7–22 −0.020*** −0.020*** −0.015*** −0.017***

(Observations: 24,131) (0.005) (0.005) (0.004) (0.004)

Age in 1991: 8–21 −0.017*** −0.018*** −0.014*** −0.016***

(Observations: 21,107) (0.005) (0.005) (0.004) (0.004)

Age in 1991: 9–20 −0.015** −0.015** −0.010** −0.014***

(Observations: 17,798) (0.006) (0.006) (0.005) (0.005)

Age in 1991: 10–19 −0.012* −0.012* −0.007 −0.011**

(Observations: 14,598) (0.006) (0.007) (0.005) (0.005)

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Robust standard errors are clustered at the provincial level and reported in parenthesis. IV-Probit regressions
are used. Reported coefficients are marginal effects. Controls consist of male, urban, majority, and dummies
for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

reduced-form regression. The estimated coefficients for the impacts on the probability of a
doctor visit and the number of doctor visits are, respectively, reported in Tables 8 and 9 of
Appendices.

Robustness checks

The results of robustness checks for themain estimates using various sub-samples established
by using different bandwidths are presented in Tables 5 and 6, corresponding to IV-Probit
and IV-Poisson models for the impacts of schooling years on the probability of a doctor visit
and the frequency of doctor visits. The paper employs four bandwidths of the age range in
1991: (i) 7–22, with 24,131 observations; (ii) 8–21, with 21,107 observations; (iii) 9–20, with
17,798 observations; and (iv) 10–19, with 14,598 observations.5

5 When using various sub-samples, the paper also finds statistically significant impacts of the 1991 compulsory
primary schooling reform on schooling years, although the magnitudes of the impact are smaller than the
estimates obtained using the main sample. The results of the first stage estimates using various sub-samples
are presented in Table 10 of Appendices.
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Table 6 The impact of schooling years on the frequency of doctor visits: robustness, various windows

Dependent variable Panel A: Public health sector Panel B: Private health sector

(1) (2) (1) (2)

Frequency of inpatient visits

Age in 1991: 7–22 0.008* 0.010** −0.003* −0.003**

(Observations: 24,131) (0.004) (0.004) (0.002) (0.002)

Age in 1991: 8–21 0.008* 0.010** −0.004* −0.004*

(Observations: 21,107) (0.005) (0.005) (0.002) (0.002)

Age in 1991: 9–20 0.007 0.010* −0.005 −0.005

(Observations: 17,798) (0.006) (0.006) (0.003) (0.003)

Age in 1991: 10–19 0.006 0.008 −0.004 −0.004

(Observations: 14,598) (0.006) (0.006) (0.003) (0.004)

Frequency of outpatient visits

Age in 1991: 7–22 −0.077*** −0.082*** −0.087*** −0.099***

(Observations: 24,131) (0.019) (0.019) (0.019) (0.017)

Age in 1991: 8–21 −0.071*** −0.075*** −0.085*** −0.097***

(Observations: 21,107) (0.020) (0.025) (0.020) (0.017)

Age in 1991: 9–20 −0.059** −0.066*** −0.081*** −0.101***

(Observations: 17,798) (0.025) (0.025) (0.022) (0.020)

Age in 1991: 10–19 −0.047* −0.052** −0.059** −0.080***

(Observations: 14,598) (0.028) (0.029) (0.025) (0.026)

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Robust standard errors are clustered at the provincial level and reported in parenthesis. IV-Poisson regressions
are used. Reported coefficients are marginal effects. Controls consist of male, urban, majority, and dummies
for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

Table 5 provides the robustness checks for the probability of a doctor visit. First, when the
outcome is the probability of an inpatient visit, the estimated coefficients are strongly robust
to main estimates for both the public health sector (Panel A) and the private health sector
(Panel B). In particular, one more year of schooling causes increases in the probability of an
inpatient visit by 0.9–1% points when using a simple model (column 1) or 1.1–1.2% points
when using a full model (column 2) in the public health sector. These estimated coefficients
are statistically significant at 5% or 1%. Moreover, the directions and the amplitudes of the
impacts are similar to the main effects shown in Table 3. Like the main results, the study
also fails to find a statistically significant impact of schooling years on the probability of an
inpatient visit in the private health sector, as presented in Panel B of Table 5.

Second, the coefficients of the impact of schooling years on the probability of an outpatient
visit are strongly robust to the main estimates in terms of both the signs and the magnitudes
for both public and private health sectors. The coefficients are statistically significant at
conventional levels for almost sub-samples with the exception of a sub-sample using an age
range in 1991 of 10–19 and a simple model for the private health sector (column 1 of Panel
B). Generally, education has a negative effect on the probability of an outpatient visit. In
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particular, an additional year of schooling is causally related to a 1.2–2.0% point decrease
in the probability of an outpatient visit when using both a simple model (column 1) and a
full model (column 2) in the public health sector (Panel A), and a 1–1.5% point decrease
when using a simple model (column 1) or a 1.1–1.7% point decrease when using a full model
(column 2) in the private health sector (Panel B).

The robustness check results for the frequency of doctor visits are illustrated in Table 6.
In terms of the number of inpatient visits to the public health facilities, some estimated
coefficients lose their statistical significance at conventional levels, as shown in Panel A.
Exceptionally, the paper finds the statistically significant impacts for sub-samples of ages
7–22 and 8–21 in 1991 using both a simple model and a full model. In particular, the positive
impacts from having an additional schooling year are an increase of 0.008 visits using a
simple model (column 1) or 0.01 visits using a full model (column 2) for these two sub-
samples. Education also increases the number of inpatient visits for the sub-sample of age
9–11 in 1991 only using a full model (column 2) by 0.01 times, whereas the corresponding
coefficient using a simple model loses its statistical significance at any traditional level.

Meanwhile, the paper finds the adverse impacts of education on the frequency of inpatient
visits to private health care providers at the 10 or 5% levels of statistical significance for sub-
samples of ages 7–22 and 8–21, as indicated in Panel B of Table 6. Specifically, one more
year of schooling is causally associated with an average decrease of approximately 0.003
visits using both a simple model and a full model for the 7–22 sub-sample, and 0.004 visits
using both a simple model and a full model for the 8–21 sub-sample. The other estimates are
statistically non-significant, even though they show negative signs of the impacts.

This paper also obtains the negative impacts of schooling years on the frequency of public
and private outpatient visits for all available sub-samples with statistical significance at any
conventional level. In particular, one year of schooling is causally connected to a decrease
of approximately 0.047–0.077 visits using a simple model (column 1) or 0.052–0.082 visits
using a full model (column 2) for the number of doctor visits in the public health sector (Panel
A). The corresponding figures for the private health sector are a decrease of approximately
0.059–0.087 visits using a simple model (column 1) or 0.080–0.101 visits using a full model
(column 2), as shown in Panel B.

Potential mechanisms

Having recognized the causal effect of education on various outcomes of health care utiliza-
tion inVietnam, this section highlights potential pathways throughwhich increased education
could be linked to changes in health care utilization outcomes. In particular, two main media-
tors that can explain the causal effect include the probability of health insurance and income.
The marginal coefficients are presented in detail in Table 7. Essentially, the paper finds the
positive associations between schooling years and the probability of health insurance and
income. The estimated coefficients all are significant at 1%.

First, the results from Panel A of Table 7 show that education causes favorable impacts
on the probability of being insured using a IV-Probit estimator. In particular, one year of
schooling on average increases the probability of health insurance by approximately 2.9%
points using a simple model (column 1) or 3.2% points using a full model (column 2). More-
over, using a reduced-form regression, the paper finds positive and statistically significant
effects of the 1991 compulsory schooling reform on the probability of health insurance,
as demonstrated in Panel A of Table 11 of Appendices. Specifically, the 1991 compulsory
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Table 7 The impact of schooling years on the probability of health insurance and monthly income

Panel A: Health insurance Panel B: Income

(1) (2) (1) (2)

Schooling years 0.029*** 0.032*** 227.063*** 201.595***

(0.006) (0.006) (39.738) (29.244)

Model IV-Probit IV-Probit IV IV

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Observations 27,271 27,271 27,271 27,271

Robust standard errors are clustered at the provincial level and reported in parenthesis. Reported coefficients
are marginal effects. Controls consist of male, urban, majority, and dummies for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

schooling reform raises the probability of health insurance by 4.8% points using a simple
model (column 1) or 5.2% points using a full model (column 2). Figure 2 in Appendices
also demonstrates that the 1991 compulsory schooling reform creates a major leap in the
probability of health insurance for respondents from the treatment group in comparison with
those from the control group.

Previous studies confirm that health insurance has considerable positive impacts on health
care utilization outcomes, for example, Card et al. (2008) in the United States, and Kondo
and Shigeoka (2013) in Japan. Moreover, the existing literature on health economics and
public health as well emphasize the positive role of education in improving health-related
outcomes because the more educated tend to care more about their health status than the less
educated (Cutler and Lleras-Muney 2008). Therefore, education increases the probability
of health insurance, which in turn increases utilization of health care services with superior
quality.

The affirmative impact of health insurance on health care utilization in Vietnam are
already well-documented. For instance, Sepehri et al. (2006) find that health insurance
increases the likelihood of hospital admission and prolongs patients’ inpatient medical
care duration. Thanh et al. (2014) indicate that insured patients are more likely to use
inpatient services than patients without health insurance in Vietnam. Generally speaking,
the probability of health insurance might play a role as a potential mediator explaining
the causal link between education and health care utilization in Vietnam as shown in this
study.

Second, income is another potentialmediator accounting for the causal impact of education
on health care utilization. The results of the impact of schooling years on income using an
IV model are specifically presented in Panel B of Table 7. Education apparently increases
monthly income at an 1% level of statistical significance. One schooling year is linked to an
increment of VND 227 thousand using a simple model (column 1) or VND 202 thousand
using a full model (column 2) in monthly income.6 Furthermore, employing a reduced-
form model, the paper also finds a favorable impact of the 1991 compulsory schooling
reform on monthly income, with corresponding rises of nearly VND 440 thousand using a
simple model (column 1) or VND 385 thousand using a full model (column 2), as depicted
in Panel B of Table 11 of Appendices. Graphically, Fig. 3 reveals a considerable shift of

6 Exchange rate: VND/USD = 22.8 thousand at the time of the study.
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monthly income for respondents from the treatment group compared to those from the control
group.

Income plays an essential role in improving health-related outcomes (Ettner 1996; Frijters
et al. 2005; Marmot 2002). Richer people have a better financial condition to access more
health care services than poor people. More importantly, people with higher income also
care more about the quality of medical services, and they likely have a higher willingness to
pay for more desirable health care services. Ministry of Health of Vietnam (2007) concludes
that poor citizens have considerably lower health care utilization and pay less for medical
services than rich ones in recent decades in Vietnam. This study specifically provides a more
specific insight into the choice of health care utilization based on schooling level in Vietnam:
more educated people, who have higher incomes, will utilize more inpatient services while
using fewer outpatient services.

Conclusion

This studyprovides an empirical investigation into the causal effect of schoolingonhealth care
utilization in Vietnam by exploiting a compulsory schooling reform to plausibly instrument
for exogenous changes in education. The paper robustly finds the significant impacts of
education on health care utilization in Vietnam. However, the sign of the impacts depends on
the specific type of health care services. While education increases the use of inpatient health
care services, it reduces the use of outpatient services. Furthermore, the favorable impact of
schooling on inpatient service utilization is larger for the private health sector than the public
health sector. Meanwhile, the reverse effect of education on outpatient service utilization
is roughly similar for both public and private health providers. These findings suggest that
education is an important determinant in Vietnamese people’s choices of health care service
type.

Furthermore, the paper suggests that health insurance and income are key mediators of
the link between schooling and health care utilization. Health insurance is important for
health care utilization because health insurance has been a major channel of the health care
payment in Vietnam (Wagstaff et al. 2016;World Bank 2007). In addition, incomemay affect
the use of health care services. In low-income countries such, the poor have a low likelihood
of accessing high-quality health care services. Therefore, the poor likely select outpatient
health services that are affordable than inpatient health care services (O’Donnell et al. 2008;
Thoa et al. 2013). Because education increases income, the more educated tend to choose
inpatient health services rather than outpatient utilization, as found in this study.

The various findings of the impact of schooling on the utilization of inpatient and outpatient
health care services in this study are interesting because they provide a more insightful
understanding of socio-economic determinants of the demand for health care services in a
developing country like Vietnam. However, the result that education increases the use of
inpatient services might suggest the possibility that the more educated people may overuse
inpatient health care services.

Acknowledgements The author would like to thank the editor, two anonymous reviewers and Thomas
Cornelissen for helpful comments and suggestions.
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Appendices

Appendix 1: Definition of variables

Health care utilization outcomes

Public health care services

Probability of an inpatient visit Probability of an inpatient visit to public health care services
during the last 12 months (= 1 if yes, = 0 otherwise).
Probability of an outpatient visit Probability of an outpatient visit to public health care
services during the last 12 months (= 1 if yes, = 0 otherwise).
Frequency of inpatient visits The number of inpatient visits to public health care services
over the last 12 months (times).
Frequency of outpatient visits The number of outpatient visits to public health care services
over the last 12 months (times).

Private health care services

Probability of an inpatient visit Probability of an inpatient visit to private health care services
during the last 12 months (= 1 if yes, = 0 otherwise).
Probability of an outpatient visit Probability of an outpatient visit to private health care
services during the last 12 months (= 1 if yes, = 0 otherwise).
Frequency of inpatient visits The number of inpatient visits to private health care services
over the last 12 months (times).
Frequency of outpatient visits The number of outpatient visits to private health care services
over the last 12 months (times).

Table 8 The impact of the 1991 compulsory schooling reform on the probability of a doctor visit: reduced-
form (intent-to-treat) regressions

Dependent variable Panel A: Public health sector Panel B: Private health sector

(1) (2) (1) (2)

Probability of an inpatient
visit

0.018*** 0.018*** 0.0001 0.0002

(0.004) (0.004) (0.0009) (0.0009)

Probability of an outpatient
visit

−0.037*** −0.036*** −0.029*** −0.030***

(0.008) (0.007) (0.007) (0.006)

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Observations 27,271 27,271 27,271 27,271

Robust standard errors are clustered at the provincial level and reported in parenthesis. IV-Probit regressions
are used. Reported coefficients are marginal effects. Controls consist of male, urban, majority, and dummies
for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1
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Table 9 The impact of the 1991 compulsory schooling reform on the frequency of doctor visits: reduced-form
(intent-to-treat) regressions

Dependent variable Panel A: Public health sector Panel B: Private health sector

(1) (2) (1) (2)

Frequency of inpatient visits 0.015** 0.018*** 0.004 0.004

(0.006) (0.006) (0.002) (0.002)

Frequency of outpatient visits −0.135*** −0.132*** −0.147*** −0.151***

(0.029) (0.028) (0.032) (0.025)

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Observations 27,271 27,271 27,271 27,271

Robust standard errors are clustered at the provincial level and reported in parenthesis. IV-Poisson regressions
are used. Reported coefficients are marginal effects. Controls consist of male, urban, majority, and dummies
for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

Main control variables

Male Respondent’s gender is male (= 1 if yes, = 0 otherwise).
Urban Respondent’s household is in an urban area (= 1 if yes, = 0 otherwise).
Majority Respondent’s ethnicity is the majorities, Kinh or Hoa (= 1 if yes, = 0 otherwise).
Red River delta The geographical region is Red River delta (= 1 if yes, = 0 otherwise).
Midlands and northern mountainous areasThe geographical region isMidlands and northern
mountainous areas (= 1 if yes, = 0 otherwise).
Northern and coastal central region The geographical region is Northern and coastal central
region (= 1 if yes, = 0 otherwise).
Central Highlands. The geographical region is Central Highlands (= 1 if yes,= 0 otherwise).
Southeastern area. The geographical region is the Southeastern area (= 1 if yes, = 0 other-
wise).
Mekong river delta. The geographical region is Mekong River delta (= 1 if yes, = 0 other-
wise).
Survey 2010 The survey year is 2010 (= 1 if yes, = 0 otherwise).
Survey 2012 The survey year is 2012 (= 1 if yes, = 0 otherwise).
Survey 2014 The survey year is 2014 (= 1 if yes, = 0 otherwise).

Potential mechanisms

Health insurance The probability of being insured with public or private health insurance
(= 1 if yes, = 0 otherwise).
Income Respondent’s monthly income (1000 VND, 2010 price).

Schooling variables

Reform exposure Respondent’s probability of being exposed to the 1991 schooling reform
that her or his age equals 14 or less than 14 in 1991 (= 1 if yes, = 0 otherwise).
Schooling years Respondent’s full schooling years at the year of survey (years).
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Table 11 The impact of the 1991 compulsory schooling reform on the probability of health insurance and
monthly income: Reduce form (intent-to-treat) mechanisms

Panel A: Health insurance Panel B: Income

(1) (2) (1) (2)

Reform exposure 0.048*** 0.052*** 440.187*** 384.632***

(0.011) (0.009) (76.642) (56.268)

Model IV-Probit IV-Probit IV IV

Controls No Yes No Yes

Survey year fixed effects Yes Yes Yes Yes

Quadratic function of age Yes Yes Yes Yes

Observations 27,271 27,271 27,271 27,271

Robust standard errors are clustered at the provincial level and reported in parenthesis. Reported coefficients
are marginal effects. Controls consist of male, urban, majority, and dummies for six geographical regions
***p < 0.01; **p < 0.05; *p < 0.1

Fig. 2 The impact of the 1991 compulsory schooling reform on probability of health insurance
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Fig. 3 The impact of the 1991 compulsory schooling reform on income
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