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A B S T R A C T

Although the impact of education on health is important for public policy everywhere, the
overwhelming majority of research identifying the health returns to education has focused on
developed countries. We use data from multiple waves of nationally-representative Health and
Tobacco Surveys in Turkey, and exploit an education reform that increased the mandatory years of
schooling from 5 to 8 years in 1997. Using exposure to the reform as an instrument for completing at
least eight years of schooling, we examine the impact of education on health indicators and smoking
among young adults. We find that extending schooling on this margin impacts men and women
differently. Our results indicate that while a one-year of extra schooling increases the likelihood of
being obese among males by 9.9 percentage points, the same increase in schooling improves the
probability of women being in the healthy weight range by 15.5 percentage points. Consistent with
this result, an extra year of education increases women’s propensity to self-evaluate their health as
excellent by 4.3 percentage points. Additional analyses reveal that education makes men (but not
women) more likely to spend time on computers, using the internet, and to spend time on social
media, suggesting that differential time allocation between men and women, triggered by enhanced
education, may be a mechanism behind the differential results between the sexes. Education has no
impact on smoking for men or women regardless of the measure of smoking.
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1. Introduction

Formal schooling may influence a person’s health through
different channels. According to Grossman’s health capital model,
which created the theoretical foundation for the analysis of the
demand for health (Grossman, 1972a, 1972b), education may
impact a person’s health through productive and allocative
efficiency. While productive efficiency explains an individual’s
ability to “produce” better health with a given set of health inputs,
allocative efficiency implies that the more educated produce better
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health outcomes because they can allocate inputs more efficiently
in comparison to those who are less educated. Specifically,
education allows a person to acquire more information about
the impact of health inputs (medical care, cigarettes, exercise, and
so on), altering the consumption of these inputs and health
behaviors, which ultimately may affect health. Education can also
determine health via time discounting (Becker and Mulligan,
1997), earnings (Card, 2001; Oreopoulos, 2006; Mocan, 2014), and
occupational choice (Kelly et al., 2014). If additional schooling
lowers people’s discount rates, educated individuals will invest
more in their health as they gain greater utility from future
consumption. Even though higher earnings may enable one to
afford health-enhancing goods and services (e.g., organic foods,
and gym membership) it may also increase the demand for health-
depreciating normal goods (e.g., cigarettes and alcohol). Likewise,
while educated individuals may afford avoiding being employed in
occupations that put strain on health, these individuals may also be
more likely to take jobs which induce a sedentary life style.
Schooling may also delay the age of labor market entry, which can
in turn have direct health effects (Brunello et al., 2009; Boccanfuso
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3 The developing world is facing steep public health challenges resulting from
poor health behaviors. About 1.5 billion people around the world were estimated to
be overweight or obese in 2008 (Popkin et al., 2012). Furthermore, as indicated by
the World Health Organization, “Almost 6 million people die from tobacco use each
year, both from direct tobacco use and second-hand smoke. By 2020, this number
will increase to 7.5 million, accounting for 10 percent of all deaths. Smoking is
estimated to cause about 71 percent of lung cancer, 42 percent of chronic
respiratory disease and nearly 10 percent of cardiovascular disease. The highest
incidence of smoking among men is in lower-middle-income countries” (WHO,
2010). Consequently, obesity and smoking are listed among the most important
public health challenges faced by developing countries, and the reports prepared by
the World Health Organization (WHO) and the World Bank (WB) frequently stress
the importance of education in promoting health and health behaviors in these
countries (WHO, 2009; WB, 2011), although it is unclear the extent to which
education has a causal impact on health in general, and on obesity and smoking in
particular, in developing countries.

4 A number of studies examined the causal effect of education on risky sexual
behavior in Sub-Saharan Africa as HIV epidemic has been a widespread public
health problem in that region. Alsan and Cutler (2013), by instrumenting secondary
school enrollment with distance to school, showed that secondary school
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et al., 2015). Finally, education can affect a person’s health via time
use as it may impact how she allocates her time between various
activities (Oreopoulos and Salvanes, 2011). Given that schooling
may impact health and health behaviors through multiple and
potentially contradictory pathways, the net effect of education on
health may be uncertain a priori.

The literature, based on correlational evidence, provides a well-
documented positive relationship between education and health
outcomes, regardless of whether the focus is on individuals (using
data on self-reported health, sick days, etc.) or aggregate units
(such as country or state level mortality or morbidity rates)
(Grossman, 2006). Identification of the causal impact of education
on health, however, is complicated because unobservable attrib-
utes of individuals may jointly influence their schooling and health
related behaviors and health outcomes. Examples of such difficult-
to-observe attributes include genetics, time preference and
intelligence. A further complication arises because of potential
reverse causality, i.e., poor health may cause lower educational
attainment, inducing a positive correlation between education and
health.

A number of papers using credible empirical designs
investigated the extent to which education has a causal impact
on health and on the consumption of health inputs both in
developed and developing countries.1 However, the literature
on whether education causally impacts own health around the
globe is far from settled. Evidence from developed countries
offers mixed findings. Relying on different types of exogenous
sources of variation in schooling, a number of studies show that
education improves health outcomes (De Walque, 2007; Mocan
and Altindag, 2014; Lleras-Muney, 2005; Kim, 2016; Brunello
et al., 2013; Etile, 2014; Mora et al., 2015), while some others
find weak or no effect of education on various health outcomes
or health behaviors (Kemptner et al., 2011; Clark and Roayer,
2013; Albouy and Lequien, 2009; Meghir et al., 2018; Palme and
Simeonova, 2015).

The impact of education on health is even more important for
public policy in developing countries. A distinguishing feature of
these countries is low levels of education and worse health
outcomes in comparison to developed countries. For example,
among the 180 countries around the world with available data, the
median years of education is 8.2. Dividing countries into two
groups as those with average education greater than 8.2 years, and
those with average education fewer than 8.2 years, one finds that
life expectancy at birth is 65.5 years in the group of countries with
low education, while it is 72.8 years among the high-education
countries. Similarly, the infant mortality rate is 19.6 deaths per
1000 live births in the former group, while it is 39 deaths in the
latter. The tuberculosis rate is 90 cases per 100,000 residents in
high-education countries, while the rate is more than twice as high
(193 cases per 100,000 residents) in low-education countries.2

Thus, if education has a causal impact on health in developing
1 Making use of natural experiments in different countries, several studies also
examined the causal impact of parental schooling on child health and women’s
fertility both in affluent and low-income societies (Currie and Moretti, 2003; Osili
and Long, 2008; Lindeboom et al., 2009; Chou et al., 2010; McCrary and Royer, 2011;
Cannonier and Mocan, 2018; Dinçer et al., 2014; Fort et al., 2016; Geruso and Royer,
2014; Keats, 2014; Zhang, 2014; Grépin and Bharadwaj, 2015; Güneş, 2015; Dursun
et al., 2017).

2 Country level education data are obtained from Barro and Lee (2013). Infant
mortality, tuberculosis and life expectancy data are from World Bank’s World
Development Indicators.
countries, the importance of education as a policy lever is
magnified.3

There exist only a handful of studies investigating the causal
impact of education on body weight and smoking in developing
countries, and most of the work is concentrated on China. Huang
(2015) showed that increased education, due to the 1986
compulsory schooling law in China, decreased the rates of self-
reported poor health, being underweight, and smoking of the
working age population (i.e., ages 18 and 50 and birth cohorts of
1955–1993). Conversely, exploiting the same reform in China, Xie
and Mo (2014), found no causal effect of education on perceived
health and anthropometric health. Behrman et al. (2015) relied on
within-monozygotic twins fixed effects and showed that education
improved mental health and reduced smoking in China. Exploiting
a randomized controlled experiment in the Dominican-Republic,
Jensen and Lleras-Muney (2012) showed that informing male
students about returns to education lead them to stay in school
longer, and enhanced pro-health behaviors (i.e., decreased
smoking, delayed onset of drinking) by the age of 18.4

To fill the gap in the literature regarding the impact of education
on health in developing countries, we use data from the Republic of
Turkey. Turkey is a middle-income country with per capita income
of $10,515 in 2014. Average years of education is low: 6.5 years of
schooling among those who are 25 years of age or older. Thus,
information obtained from the Republic of Turkey is arguably
relevant for other middle-income countries with low educational
attainment. We employ all the available waves from two different
nation-wide repeated cross-sectional surveys conducted by the
Turkish Statistical Institute since 2008 to estimate the causal
impact of extended primary schooling on health outcomes and
behaviors. We use self-reported health status, body weight, and
tobacco consumption as outcomes.
enrolment increased the propensity of abstaining from sex, which decreased the
HIV risk among girls in Uganda. Agüero and Bharadwaj (2014), using Zimbabwe’s
1980 compulsory schooling reform as an instrumental variable, showed that
women with more education are more knowledgeable about how HIV spreads, and
they engaged in less risky sexual behaviors by having fewer sexual partners. A
handful other studies with similar identification strategies documented that
additional education led to a significant reduction in HIV infection in Botswana,
Malawi and Uganda (Behrman, 2015; De Neve et al., 2015). In a randomized
experiment in Kenya, Duflo et al. (2015) investigated the effect of two different
programs (an educational subsidy program, which provides free school uniforms to
students, and HIV focused curriculum) on the prevalence of sexually transmitted
infections (STIs) and found that when implemented alone neither of the program
reduced the prevalence of STIs, but that when both of these policies are
implemented jointly, STI prevalence among girls decreased significantly. Cannonier
and Mocan (2018) exploited age and region-specific exposure to the Free Primary
Education program (FPE) in Sierra Leone, and documented that increased
educational attainment increased the propensity of being tested for HIV and
modern contraceptive usage.



5 Resmi Gazete; Friday, 7 August 1992, Section 14.
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To identify the causal impact of education, we utilize an
education reform, enacted in Turkey in 1997, that increased the
compulsory years of schooling from 5 to 8. The reform mandated
the students to continue schooling until they completed the
middle school (8 years of education). We use exposure to this
reform as an instrument for completed schooling. Given that extra
years of education at different stages of schooling may have
different effects on health behaviors and outcomes, estimates
obtained from this natural experiment represent the impact of
earning at least a middle school degree in comparison to holding at
most an elementary school diploma. Thus, our findings may differ
from the effect of additional education at different levels of
schooling, such as earning a high school degree in comparison to
completing middle school.

Because the enactment of this law offers an ideal quasi-
experimental research design, a number of studies employed
exposure to this reform as the source of identifying variation to
examine the causal effect of education on various outcomes. For
instance, Erten and Keskin (2018) report that extended schooling
led to an increase in the likelihood of psychological violence and
financial control experienced by women who were raised in rural
areas. Cesur and Mocan (2018) and Gulesci and Meyersson (2015)
show that women who were treated by the reform are less likely to
exhibit a religious lifestyle. According to Mocan (2014) and Torun
(2018), although young women enjoy a wage premium on formal
education, the same does not apply to their male counterparts.
Dursun and Cesur (2016) find that while women who hold at least a
middle school diploma reported higher levels of happiness and
life-satisfaction, men with the same level of educational attain-
ment reported an imprecisely estimated reduction in measures of
subjective wellbeing. A few articles have examined the intergen-
erational transmission of education exploiting the variation in
maternal education due to the reform. Erten and Keskin (2017) find
that mother’s education is negatively related to the likelihood of
offspring physical maltreatment among rural women who were
subject to physical abuse during childhood. Finally, there is
evidence showing that more educated mothers have fewer
children (Dinçer et al., 2014; Güneş, 2016) but that these children
are healthier (Dursun et al., 2017; Dinçer et al., 2014; Güneş, 2016).
Our work therefore also complements this literature by focusing
on the impact of extended primary schooling on own health and
associated behaviors.

Our findings show that schooling has a differential effect on
health and health behavior for males and females. An increase in
education increases bodyweight and the propensity to be obese
for males, but it lowers the likelihood of being overweight and
obese for females. It also increases the propensity of the self-
declared health status being excellent for females. Education has
no significant impact on smoking for either sex. Labor force
participation, occupational choice or family income do not seem
to play a central role in mediating the relationship between
education and health indicators. Additional analyses indicate
that education increases the propensity for daily computer use,
daily internet use, and participation in social media activities for
men, suggesting that education makes men more likely to
devote time to these sedentary activities, which may in part
explain the positive impact of education on men’s BMI. Taken
together these results suggest that primary education in and of
itself may not be a sufficiently strong policy lever to improve
health and to curb the public health costs related to preventable
causes.

In section II, we provide the institutional details of the 1997
education reform. Section III presents the empirical framework,
and Section IV introduces the data. Section V presents the results
and robustness analyses. We explore the mechanism in Section VI;
Section VII concludes.
2. The 1997 compulsory schooling reform in Turkey as the
source of identification

In August 1997, the Turkish Parliament passed a law to
modify the duration of compulsory schooling. Prior to this
education reform, mandatory education was limited to five years
of elementary education. The reform increased the mandatory
years of education to eight years by combining the elementary
and middle schools. The reform, however, did not involve any
changes in curriculum; neither the course contents nor the
composition of courses were affected by the reform (Dulger,
2004).

The law went into effect in Fall of 1998, and the students who
were enrolled in the fifth grade in Fall 1997 were required to
continue their schooling until the end of the eighth grade. On the
other hand, students who had already completed the fifth grade by
the Summer 1997 were exempt from the mandate. The law was
enacted very quickly, for political reasons. During the time period
when the law was enacted, Turkey was involved in negotiations for
the European Union membership and the government was
concerned that the negotiations would not proceed without the
implementation of a reform that increased the level of education in
Turkey (Dulger, 2004). The law was also an attempt to limit the
extent of religious education. Details on this point and the political
landscape in Turkey in 1997 can be found in Cesur and Mocan
(2018).

The relevant Turkish law states that a child may start the first
grade in the Fall if he/she is 72 months old at the end of that
calendar year (Dinçer et al., 2014; Dursun and Cesur, 2016; Erten
and Keskin, 2018).5 This means that especially those who were
born towards the end of 1986 could have started school in 1992. At
the same time, the age cut-off is loosely enforced and children may
be allowed to start school even if they are a few months younger
than the 72-month cut-off. Thus, those who were born in early
1986 could start the first grade in Fall 1991, rather than Fall 1992.
Put differently, although most children who were born in 1986
would have enrolled in the first grade in 1992 and therefore would
have completed the fifth grade in Summer 1997 (thus, being
exempt from the mandate of the law), some other children who
were also born in 1986 would have completed only the fourth
grade and these children were impacted by the reform. Further-
more, due to a one-year delay between the enactment of the
reform in 1997 and its implementation in 1998, some families
whose children were exempt from the law (i.e., those born in 1986
and completed the fifth grade in 1997) may have decided in favor of
continuing the education in response to the education reform.
Therefore, in our benchmark models, we exclude those born in
1986, although as we show later that including them does not alter
the results.

The Ministry of Education incorporated a number changes
to increase enrollment. These include but not limited to hiring
additional teachers, adding new classrooms to existing
schools, starting a bus system to commute students from
rural localities to urban schools, as well as providing free lunch
and books to low income children (Turkish Ministry of National
Education (MONE) 2001; Dulger, 2004). In addition, the
capacity of boarding schools was expanded to facilitate the
enrollment of rural children in urban areas (Dulger, 2004;
World Bank, 2005).

We display the influence of the 1997 education reform on
educational attainment in Fig. 1, which shows the proportion of
males and females who have at least 8 years of education (Middle



Fig. 1. Proportion of Individuals with at least a Middle School Diploma.
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School Diploma) by birth year. Fig. 1 documents two patterns. First,
there is an upward trend in middle school completion rates of men
and women at the birth cohort level. For example, 40 percent of
women and 57 percent of men born in 1976 have a middle school
education or higher, whereas the corresponding rates are 91
percent and 95 percent, respectively, among those born in 1996.
Second, and more importantly, trends in holding at least a middle
school diploma rates exhibit an unambiguous jump starting in
1987, which is the first fully impacted birth cohort by the education
reform. The proportion of individuals with at least a middle school
diploma jumps to 75 percent (from 57 percent) for women and to
almost 91 percent (from 76 percent) for men who are in the first
fully impacted birth cohort (i.e., born in 1987) in comparison to
those born in 1985. These patterns are similar to those reported by
other researchers who analyzed the implications of the same
education reform but using different data sets (Mocan, 2014; Cesur
and Mocan, 2018).6 Although the likelihood of earning at least a
middle school diploma increased both for males and females, these
completion rates are still less than a 100 percent. Furthermore,
even after the reform became effective, female educational
attainment is lower than that of males. This is likely because of
the high levels of stigma attached to female schooling in the
Republic of Turkey (Aytaç and Rankin, 2004; Rankin and Aytaç,
2006; Dursun et al., 2017).7

It is, however, worth noting that the compliance rates for the
1997 education reform are similar to those observed in a number of
countries across the world including the western countries. For
example, Brunello et al. (2013); Fort et al. (2016), and Stephens and
Yang (2014) report similar compliance rates for several European
countries and the U.S.8

3. Empirical framework

The relationship between health outcomes and education at the
individual level is depicted by equation (1) below, where H stands
for a particular health outcome or behavior, e.g. self- reported
health status, BMI, or measures of tobacco consumption. Middle
School represents a binary indicator for holding at least a middle
school degree.9

Hs
i ¼ / þ bðMiddle SchoolÞsi þ CZsi þ esi ð1Þ

where Z is a vector of control variables, including year of birth
differentiated by exposure to the education reform status (i.e.,
jointly specified re-centered birth year, and its interaction with the
6 Mandatory schooling is free in Turkey and non-attendance is subject to fines
(http://mevzuat.meb.gov.tr/html/24.html) although these fines are not strictly
enforced (http://spm.ku.edu.tr/wp-content/uploads/pdf/okulterk.pdf). Conse-
quently, even though the middle school completion rates increased above the 90
percent level after the reform was in effect, perfect compliance could not be
achieved.

7 While it would have been useful to provide information on how much the effect
of the reform on educational attainment differs by family socio-economic status
and region of residence, our data sets do not allow for such an analysis. Two studies
provide information on the effect of this reform based on urban versus rural
residence. Kırdar et al. (2015) show that the 1997 education reform led to a
reduction in urban-rural educational gap. Erten and Keskin (2018) suggest that
reform had greater effects on women who spent their childhood in rural localities.

8 There is also evidence that this education reform created spillover effects. Using
large nationally representative samples (100,000 to 300,000 observations) Torun
(2018) and Mocan (2014) show that the reform, which mandated middle school
education, had an impact on high school graduation, and on the probability of
having a college degree (Mocan, 2014), and that this effect was larger for women.

9 The data we use do not include information on years of schooling. Instead,
information on the literacy status and educational attainment of survey
participants were obtained based on the following options: literate, less than
basic 5- year education, basic 5-year diploma, middle school diploma, high school
diploma, and college education.
binary Reform indicator, which is set equal to one for those who
were born after 1986). In addition, we control for survey year fixed
effects, and region of residence fixed-effects for the 12 regions of
the country. As our models control for the year of birth, which is
specified as a linear spline around the pivotal birth cohort, the
inclusion of survey year indicators subsumes age effects as well. To
account for potentially different birth-cohort trends in health by
region as well as the differential impact of compulsory schooling
reform on educational attainment at the regional level, we also
allow birth year trends differ by region (i.e., controlling for region
specific birth cohort trends).10 If different regions exhibit
differential trends in educational attainment and health, failing
to control for region specific trends may bias the estimates.
Standard errors are clustered at the region�by�birth cohort level.
As explained in the data section, we use seven cross�sectional
surveys from Turkish Statistical Institute’s Health Surveys, regis-
tered in five waves, in two�year intervals between 2008 and 2016.
The superscript s identifies the type of survey, which are Health
Survey (HS) and Global Adult Tobacco Survey (GATS), and in
smoking specifications, the regressions include survey fixed effects
as well.

Estimating equation (1) by OLS may produce biased estimates
of b because educational attainment is likely to be correlated with
a number of unobservable factors that can also impact health
outcomes. Alternatively, reverse causality may exist and health
outcomes may impact the level of education. To address the
endogeneity of educational attainment, we exploit the exogenous
variation in the propensity of middle school graduation induced by
the education reform of 1997. Recall that birth cohorts born after
1986 were mandated to complete middle school (i.e., 8 years of
schooling) while those who were born prior to 1986 were not
bound by the law. We employ an instrumental variables strategy
and use exposure to the education reform as an instrument for
having middle school diploma, as depicted by equation (2).

Middle Schoolsi ¼ p þ gRef orms
i þ VZs

i þ ms
i ð2Þ

where Reform is a binary indicator that takes the value of one for
those who were born after 1986, and it takes the value of zero for
those who were born before 1986. Because it is uncertain whether
those who were born in 1986 were impacted by the reform, the
birth cohort of 1986 is omitted from the main regression
specifications.11

In equation (3), we estimate the intent-to-treat (i.e., reduced
form) impact of the education reform on the outcomes of interest:

Hs
i ¼ d þ lRef orms

i þ FXs
i þ esi ð3Þ

where l represents the reduced form effect of the reform.
Finally, similar to most research designs that used compulsory

schooling reforms (Brunello et al., 2009, 2013; Clark and Roayer,
2013; Stephens and Yang, 2014; Mocan and Pogorelova, 2017), our
empirical framework allows us to estimate the impact of extended
primary education among those who would not have continued
schooling in the absence of a compulsory schooling reform;
therefore, our estimates correspond to the local average treatment
effect (LATE) among individuals with a relatively low propensity to
continue schooling beyond basic education.

4. Data
10 We know the birth year of the respondents, but not their exact birthday. This is
not an issue because the exact birthday does not determine the year in which a child
starts schooling (Dursun and Cesur, 2016).
11 We also estimated all our models by coding the Reform variable in two alternate
ways: Reform = 0.25 if birth year = 1986; and Reform = 0.5 if birth year = 1986. The
results did not change.

http://mevzuat.meb.gov.tr/html/24.html
http://spm.ku.edu.tr/wp-content/uploads/pdf/okulterk.pdf
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We use data obtained from the Turkish Statistical Institute’s Health
Survey (HS), and Global Adult Tobacco Survey (GATS). The HS is a
cross sectional survey, which has five waves registered in 2008,
2010, 2012, 2014 and 2016, with the number of observations
ranging from 20,000 to about 38,000 per wave. The goal of the HS is
to provide nationally representative estimates of health indicators
in Turkey. Three separate survey questionnaires are provided for
the age groups 0–6, 7–14, and 15 and older.12 For those who are 15
and older, the HS collects detailed health information including
self-reported health status, smoking habits, chronic diseases,
height and weight. The survey also contains personal background
characteristics including age, gender and the education level of
survey respondents.

Similar to the HS, the GATS is a cross sectional survey, which
was conducted in 2008 and 2012 by the Turkish Statistical Institute
based on an agreement with Centers for Disease Control and
Prevention (CDC) Foundation. The overarching goals of the GATS is
to collect information on adult tobacco use prevalence, and to
make the data available to decision makers and researchers to
develop effective tobacco control interventions in more than 25
low and middle-income countries.13

Our instrumental variable is consistent with a fuzzy regression
discontinuity design (Lee and Lemieux, 2010). In that regard,
deciding on the estimation interval before and after the 1997
education reform, i.e., bandwidth selection around discontinuity,
is important. While increasing the bandwidth would allow us to
estimate our model with larger sample sizes, variation obtained
from individuals who are far from the pivotal birth cohort may
produce biased results. On the other hand, shortening the
bandwidth would lead to noisy estimates of the treatment effect,
i.e., precision-bias tradeoff, (Lee and Lemieux, 2010). In the
analyses we restrict the sample to those who were born between
1982 and 1990. This means that we utilize four cohorts that are
exposed to the education reform (those born between 1987-90)
and four cohorts that missed the reform (born between 1982 and
85). The resulting age range of the sample is 18-34. However, even
though our empirical design is consistent with fuzzy-RDD, our
data are not ideal for undertaking formal RDD estimation
procedures suggested by Calonico et al. (2017). This is because
we do not have information on month of birth, and our running
variable, year of birth, takes relatively few values. Having said
that, we also employ the MSE-optimal bandwidth selection
method introduced by Calonico et al. (2017) to perform a crude
test of whether our selection of interval is appropriate.14 Optimal
bandwidths vary between 3 to 5 years depending on the
estimation sample; hence, our 4-year estimation window is
consistent with the optimal bandwidths suggested by the MSE-
optimal bandwidth selection method. While we estimate our
main specifications using a 4-year bandwidth, we also use the
sample of individuals who are born in the periods 1981-91 (i.e., a
5-year window) and 1983-89 (i.e., a 3-year window) to examine
the sensitivity of our main findings to the choice of estimation
sample.15

The key independent variable, Middle School Diploma is a binary
indicator, which takes the value of one if the individual holds a
middle school degree or a higher, and zero otherwise. The surveys
12 For respondents who are younger than 15, the parent or guardian completed the
survey.
13 We also obtained information on geographic identifiers for both datasets at the
regional level, which allows us to control for region fixed effects. However, while we
can control for unobservable regional characteristics, the region identifiers in the
datasets do not provide the name of the region of residence.
14 For technical and methodological details please see Calonico et al. (2014, 2016).
15 These results, shown in Appendix A Table A1, are similar to the estimates
obtained from the sample of individuals who were born in the 1982-90 period.
do not include information on years of schooling. Instead,
individuals were classified as being literate, having less than
elementary school degree, elementary school degree (at least 5
years of schooling), middle school degree, high school degree, and
college education. Middle School Diploma corresponds to at least 8
years of education.16

Summary statistics by exposure to the 1997 education reform
status for males are presented in columns (1) to (3), and for
females in columns (4) to (6), respectively, of Table 1. We
construct two self-reported health status measures based on the
survey question “How is your health in general?” Potential answers
are; very good, good, average, bad, and very bad. Good Health takes
the value of 1 is the respondent declared his/her health status as
good or very good, and zero otherwise. The second self-reported
health indicator Excellent Health takes the value of 1 is the
respondent declared his/her health status as very good, and it is
coded as zero otherwise. Summary statistics for self-reported
health indicators are shown in Panel A of Table 1. Eighty-six
percent of men and 80 percent of women declare that their general
health is good or excellent. Those in the treatment group have
slightly better self-declared health.

Using Self-reported height and weight, we calculated the body
mass index (BMI) as well as four binary variables to indicate
whether the person is underweight, normal weight, overweight or
obese.17 Underweight takes the value of 1 if the BMI score is less
than 18.5, and zero otherwise. Normal Weight takes the value of 1 if
the BMI score is greater than or equal to 18.5, and less than 25 and
zero otherwise. Overweight is equal to 1 for respondents with a BMI
greater than or equal to 25, and zero otherwise. Obese is coded as 1
if BMI is at least 30, and zero otherwise. As Panel B of Table 1
shows, the average BMI in the male sample is 24.54 for men and
23.55 for women. Thirty percent of women and almost 40 percent
of men are either overweight or obese. If women are more
concerned than men about their weight, the tendency to
underreport weight in the survey could be higher for women
than men; and this could be one reason for the lower overweight/
obesity rates among women. In our analysis, however, we divide
the sample by sex and investigate the impact of education on BMI
within each sex.

Questions on tobacco use were asked in the 2010, 2012, 2014
and 2016 Health Surveys, and 2008 and 2012 Global Adult Tobacco
Surveys. We construct three dichotomous indicators representing
smoking habits. Our first dichotomous smoking indicator Ever
Smoked is set equal to 1 for survey respondents who declared they
have used tobacco products at least once. Ever Smoked Regularly is a
binary variable which takes the value of 1 for those responding to
the question “Have you ever regularly (at least 100 units per year)
consumed tobacco products?” affirmatively. Finally, the variable
Current Smoker takes the value of 1 if the respondent currently
consumes tobacco products (at any frequency; i.e., every day, or
once-in-a- while), and zero otherwise.18
Turkey, information on years of schooling is not available in our data. This is a
disadvantage because our measure of education fails to capture the dose-response
relationship between schooling and outcome measures. Because the 1997
education reform mandates earning at least a middle school diploma, our measure
of education is sufficient for our purposes. Nevertheless, it would have been
informative if we were to have data on years of schooling in addition to degree
attainment.
17 BMI = [(Weight in Kilograms)/(Height in Meters Squared)]. BMI does not
differentiate between the proportion of fat and the proportion of muscle/bone in
total weight. This could be especially important in determining the impact of
weight and body composition on outcomes such as wages (Burkhauser and Cawley,
2008).



Table 1
Descriptive Statistics.

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

Variable Name Variable Description All Control Treatment All Control Treatment

Panel A: Descriptive Statistics for Self-Reported Health
Middle School = 1 if completed Middle School 0.811 0.707 0.928 0.656 0.536 0.796
Diploma =0 otherwise (0.391) (0.455) (0.259) (0.475) (0.499) (0.403)
Good Health =1 if health is good, excellent 0.856 0.846 0.866 0.798 0.774 0.826

=0 otherwise (0.352) (0.361) (0.340) (0.401) (0.418) (0.377)
Excellent Health =1 if health is excellent 0.209 0.185 0.236 0.145 0.120 0.173

=0 otherwise (0.407) (0.388) (0.425) (0.352) (0.325) (0.378)
Observations 5,855 3,096 2,759 7,471 4,004 3,467
Panel B: Descriptive Statistics for Body Weight Measures
Middle School = 1 if completed Middle School 0.812 0.710 0.929 0.678 0.559 0.816
Diploma =0 otherwise (0.390) (0.454) (0.257) (0.467) (0.496) (0.387)
BMI Body Mass Index 24.538 25.049 23.956 23.551 24.124 22.886

(3.65) (3.625) (3.592) (4.357) (4.453) (4.146)
Underweight =1 if BMI<18.5, 0.026 0.016 0.038 0.079 0.060 0.100

=0 otherwise (0.161) (0.127) (0.191) (0.269) (0.238) (0.301)
Normal Weight =1 if BMI> =18.5 and BMI<25 0.576 0.521 0.639 0.618 0.583 0.659

=0 otherwise (0.494) (0.499) (0.480) (0.486) (0.493) (0.474)
Overweight/Obese =1 if BMI> =25, 0.397 0.463 0.322 0.303 0.357 0.240

=0 otherwise (0.489) (0.498) (0.467) (0.459) (0.479) (0.427)
Obese =1 if BMI> =30, 0.074 0.085 0.061 0.083 0.099 0.0637

=0 otherwise (0.261) (0.279) (0.238) (0.276) (0.299) (0.244)
Age Age in years 26.475 28.789 23.837 26.537 28.884 23.812

(3.794) (2.889) (2.868) (3.828) (2.828) (2.926)
Observations 5,708 3,040 2,668 6,993 3,757 3,236
Panel C: Descriptive Statistics for Smoking Indicators
Middle School = 1 if completed Middle School 0.815 0.716 0.929 0.659 0.538 0.808
Diploma =0 otherwise (0.388) (0.451) (0.257) (0.474) (0.498) (0.394)
Ever Smoked =1 if ever smoked 0.632 0.660 0.599 0.296 0.342 0.240

=0 otherwise (0.482) (0.474) (0.490) (0.457) (0.475) (0.427)
Current Smoker =1 if currently smokes, 0.529 0.548 0.507 0.199 0.228 0.162

=0 otherwise (0.499) (0.498) (0.500) (0.399) (0.420) (0.369)
Ever Smoked =1 if ever smoked regularly 0.543 0.574 0.507 0.200 0.237 0.155
Regularly =0 otherwise (0.498) (0.495) (0.500) (0.400) (0.425) (0.362)
Age Age in years 26.739 29.040 24.104 26.733 28.909 24.050

(3.556) (2.596) (2.531) (3.556) (2.623) (2.591)
Observations 5,910 3,155 2,755 7,636 4,215 3,421

In Panel A and B, the data are from the 2008, 2010, 2012, 2014, and 2016 rounds of TurkStat’s Health Surveys. In Panel C, the data are from 2010, 2012, 2014, and 2016 rounds of TurkStat’s Health Surveys, and 2008 and 2012 rounds of
the Global Adult Tobacco Surveys. Standard deviations are in parentheses. The treatment group consists of those who were born in 1987–1990, and the 1982-85 birth cohorts constitute the control group.
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Table 2A
OLS Estimates of Health Outcomes on Education.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Males
Middle School 0.114*** 0.065*** 0.048 0.004 �0.025 0.021 0.014
Diploma (0.015) (0.013) (0.142) (0.005) (0.019) (0.019) (0.010)

Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708
Mean 0.856 0.209 24.538 0.026 0.576 0.397 0.074
Panel B: Females
Middle School 0.110*** 0.048*** �1.341*** 0.033*** 0.100*** �0.133*** �0.051***
Diploma (0.010) (0.010) (0.138) (0.007) (0.013) (0.013) (0.008)

Observations 7,471 7,471 6,993 6,993 6,993 6,993 6,993
Mean 0.798 0.145 23.551 0.079 0.618 0.303 0.083

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region
specific birth year trends.

Table 2B
OLS Estimates of Health Outcomes on Smoking.

(1) (2) (3)
Ever Smoked Current Smoker Ever Smoked Reg.

Panel A: Males
Middle School �0.063*** �0.092*** �0.071***
Diploma (0.014) (0.016) (0.014)

Observations 5,910 5,910 5,910
Mean 0.632 0.529 0.542
Panel B: Females
Middle School 0.033*** 0.028** 0.033***
Diploma (0.011) (0.011) (0.010)

Observations 7,636 7,636 7,636
Mean 0.296 0.199 0.200

Robust standard errors, corrected for clustering on region by year-of-birth, are in
parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively. All models control year of birth differentiated by exposure to the
education reform status, survey year fixed effects, region of residence fixed effects,
and region specific birth year trends.
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As Panel C of Table 1 shows, 63 percent of men, and 30 percent
of women report ever using tobacco products. The proportion of
men and women who ever smoked regularly are 54, and 20
percent, respectively. Fifty-three percent of men and 20 percent of
women between the ages 18–34 reported themselves as current
smokers. All three measures of smoking behaviors indicate that the
propensity to smoke is lower in the treatment group.19

5. Results

5.1. Ordinary least squares estimates

We first present the ordinary least squares (OLS) estimates.
While they are likely biased due to potential endogeneity of
education, it is still interesting to compare the OLS estimates to
those obtained from the instrumental variables regressions. All
regressions use the sample of individuals born between 1982 and
1990, unless otherwise indicated.

For males, OLS estimates in the top panel of Table 2A show that
education is positively associated with good health. That is, having
a middle school diploma (as opposed to having an elementary
school degree or no degree) is positively correlated with self-
reported Good Health and Excellent Health. Panel B of Table 2A
displays the OLS results for females. Having at least a middle school
education is positively associated with self-reported health
indicators (i.e., Good Health, and Excellent Health); and it is
inversely associated with obesity.20

OLS estimates in Table 2B show that, education is negatively
correlated with measures of smoking for men (i.e., Ever Smoked,
Ever Smoked Regularly, and Current Smoker), but it is not correlated
18 While the questions refer to the use of tobacco products, cigarette consumption
is by far the largest item in tobacco consumption in Turkey. Consumption of other
tobacco items such as chewing tobacco, smoking cigar, pipe or hukka are trivial in
comparison to cigarettes. Among those who indicated that they used tobacco
products, 98 percent smoke cigarettes.
19 Another potentially useful data set is the Turkish Demographic and Health
Survey. One advantage of this survey is the availability of measured weight and
height. Some of the drawbacks of this data set, however, include its relatively small
sample size (fewer than 3,000 observations in effective samples), that it excludes
men, and that it is based on ever-married women, who are a selected group given
that education impacts marriage decisions.
20 Tansel and Karaoglan (2014) use the same data set as we do, to explore the
associations between education and health (i.e., consider education as exogenous).
They estimate their models using the combined sample of men and women who are
older than 25 years of age. We find very similar results when we employ the
estimation sample of Tansel and Karaoglan (2014) and use OLS as they do.
with measures of body weight. Among women we find that those
who earned at least a middle school diploma are more likely to
smoke. Although this counterintuitive positive association be-
tween schooling and tobacco use among women is consistent with
the observed education and smoking relationship in countries at
different stages of development as shown by Cutler and Lleras-
Muney (2012), the OLS results in Tables 2A and 2B cannot be
considered as the casual impact of education due to potential
endogeneity.

5.2. Instrumental variables estimates

Because the OLS results are not credible, we estimate the
instrumental variables regressions where having at least a middle
school degree is instrumented by exposure to the education
reform. Table 3 demonstrates that having been exposed to the 1997
education reform has a large positive impact on the propensity to
have at least a middle school degree both for males and females,
regardless of the estimation sample employed. Having been
exposed to the schooling reform on Middle School Diploma ranges
between 11 and 12 percentage points for men, and between about
14–16 percentage points for women. These estimates are statisti-
cally significant at the 1-percent level in each case.21 These results
are consistent with birth cohort trends in educational attainment
which are shown in Fig. 1.



Table 3
The Impact of the 1997 Education Reform on Having at Least a Middle School
Diploma.

(1) (2)
Males Females

Panel A: Self-Reported Health Sample
Reform 0.122*** 0.145***

(0.019) (0.023)

Observations 5,855 7,471
Mean 0.811 0.656
Panel B: BMI Sample
Reform 0.121*** 0.138***

(0.018) (0.022)

Observations 5,708 6,993
Mean 0.812 0.678
Panel C: Smoking Sample
Reform 0.112*** 0.161***

(0.018) (0.018)

Observations 5,910 7,636
Mean 0.815 0.659

Robust standard errors, corrected for clustering on region by year-of-birth, are in
parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively. All models control year of birth differentiated by exposure to the
education reform status, survey year fixed effects, region of residence fixed effects,
and region specific birth year trends.
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The validity of our empirical design relies on the assumption
that individuals who were born before and after the pivotal cohort
have similar predetermined characteristics except for the differ-
ence in their educational attainment. The data set does not contain
characteristics of the respondents to test this assumption fully,
except for the height of the respondents. Height is correlated with
childhood nutrition, and height in childhood is a marker of
cognitive ability (Case and Paxson, 2008). If average height
between cohorts is different, this could be a sign of exposure to
a differential health and economic environments by cohort.
Appendix A Fig. A1 displays the average height of men and
women by birth cohort. There are no jumps in average height due
to exposure to the education reform (i.e., being born before or after
1986), indicating that cohorts that were exposed to the education
reform are no different from those who are not exposed to the
reform in terms of this important attribute. Furthermore, using the
same reform, a handful studies perform a set of balancing tests to
examine whether exogenous characteristics, such as maternal
domestic violence history, and the likelihood of having non-
Turkish speaking parents, differ based on exposure to the 1997
education reform (Gulesci and Meyersson, 2015; Erten and Keskin,
2017, 2018). Their exercises uniformly show that the likelihood of
being bound by the compulsory schooling legislation at hand is
orthogonal to pre-existing traits.

Table 4A presents the instrumental variable estimates of health
outcomes. The first-stage F-test statistics range from 39 to 80,
depending on the sample. As displayed in column (2) of Panel B, the
impact of Middle School on self-reported excellent health is positive
and statistically significant in the case of females. In particular,
having at least a middle school degree increases the likelihood of
being in excellent health category by about 13 percentage-points
for women.

Column (3) of Panel A in Table 4A shows that middle school
diploma has a positive and statistically significant impact on male
body mass index. Having a middle school diploma, which is
21 Mocan (2014) who used much larger sample sizes (about 75,000 females and
69,000 males) but reported the impact of the reform on the probability of having a
middle school diploma by very similar magnitudes: 17 percentage points for
women and 13 percentage points for men.
associated with an extra three years of schooling in comparison to
the control group, increases men’s BMI by about 3.9 points from a
base of about 24.5. Similarly, the results in columns (4) to (7) of
Panel A indicate that middle school education lowers men’s
propensity to be underweight, and it has a positive impact on their
propensity to be obese. On the other hand, middle school
education has a nonlinear impact on female BMI. More specifically,
having at least a middle school degree lowers women’s likelihood
of being underweight and overweight, and it increases their
propensity of being in the range of normal weight. Hence, these
results suggest that additional schooling prompts women to
maintain a healthy body weight.

As shown in Table 4B, we find that at least eight years of
schooling has no statistically significant impact on tobacco use.
This is true regardless of how tobacco use is measured and it is true
for both men and women. The reason for the lack of relationship
between education and smoking could be due to the education
margin analyzed in this paper. The treated group has received
middle school education (eight years of schooling) in comparison
to the five years of schooling received by the control group. Subject
matters covered by the middle school curriculum may not have
influenced preferences towards smoking. Alternatively, economic
outcomes that are influenced by education (such as wages, as
shown by Mocan, 2014; Torun, 2018) may have increased the
demand for cigarettes, which in turn may have neutralized any
direct effect on smoking that may have been generated by an
increase in education. In the end, however, the net effect on
smoking of a rise in education from five to eight years is not
statistically distinguishable from zero.

Tables 5A and 5B presents the estimated reduced-form effect of
the 1997 education reform on measures of health and on smoking,
as depicted by Equation (3), respectively. These estimates
represent the impact of having been part of the cohorts that were
exposed to the reform. If the reform induces some individuals to
continue their schooling beyond middle school, our findings may
be driven by attending high school and or college. Although our
empirical design does not allow us to estimate the breakdown of
which portion of secondary or higher levels of schooling
contributes to health outcomes and behaviors, these reduced
form specifications allow us to capture the full effect of the policy
change on outcomes of interest. As expected, the reduced form
estimates and their statistical significance are consistent with the
IV specifications shown in the Tables 4A and 4B.22

The visual illustrations of the estimates of the impact of reform
on the outcomes are shown in Fig. 2, which plots the residuals from
Equation (3) net of exogenous controls. These figures show the
observed differences in outcomes between the treatment (i.e., born
after 1986) and control (born before 1986) groups are not driven by
sporadic “bumps.” Instead, these graphs show that the 1997
education reform led to systematic changes in health outcomes
and health behaviors of young males and females.

As previously discussed, main analyses employ the sample of
survey participants born four years before and after the pivotal
birth cohort of 1986. To investigate the sensitivity of the results we
estimated our models using the bandwidths of 3 and 5 years. As
presented in Appendix A Table A1, our baseline results are robust to
employing estimation samples using different bandwidths. While
qualitatively similar, we observe that the point estimates get larger
as the estimation bandwidth gets smaller. One explanation behind
this maybe that our results are mainly driven by the variation
induced by observations near the pivotal birth cohort.
22 The IV-coefficients reported in Tables 4A and 4B, can also be recovered by taking
the ratio of the reduced-form coefficients in Tables 5A and 5B and the first-stage
coefficients in Table 3.



Table 4A
Instrumental Variable Estimates of the Impact of Education on Health Outcomes.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Males
Middle School 0.186 0.209 3.897*** �0.108** �0.129 0.237 0.296***
Diploma (0.149) (0.209) (1.384) (0.053) (0.179) (0.176) (0.107)
First Stage F-test 42.246 42.246 42.881 42.881 42.881 42.881 42.881

Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708
Mean 0.856 0.209 24.538 0.026 0.576 0.397 0.074
Panel B: Females
Middle School �0.025 0.129* �0.352 �0.202** 0.464** �0.262* �0.028
Diploma (0.123) (0.073) (1.397) (0.100) (0.182) (0.154) (0.084)
First Stage F-test 40.869 40.869 41.130 41.130 41.130 41.130 41.130

Observations 7,471 7,471 6,993 6,993 6,993 6,993 6,993
Mean 0.798 0.145 23.551 0.079 0.618 0.303 0.083

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region
specific birth year trends.

Table 4B
Instrumental Variable Estimates of the Impact of Education on Smoking.

(1) (2) (3)
Ever Smoked Current Smoker Ever Smoked Reg.

Panel A: Males
Middle School �0.088 �0.058 0.012
Diploma (0.155) (0.175) (0.169)
First Stage F-test 39.462 39.462 39.462

Observations 5,910 5,910 5,910
Mean 0.632 0.529 0.542
Panel B: Females
Middle School 0.011 0.092 0.009
Diploma (0.112) (0.136) (0.100)
First Stage F-test 80.556 80.556 80.556

Observations 7,636 7,636 7,636
Mean 0.296 0.199 0.200

Robust standard errors, corrected for clustering on region by year-of-birth, are in
parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively. All models control year of birth differentiated by exposure to the
education reform status, survey year fixed effects, region of residence fixed effects,
and region specific birth year trends.

24 The corresponding p-values obtained with the wild-bootstrapped standard
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5.3. Robustness

To investigate the robustness of our results, we implemented a
number of sensitivity analyses. In Table 6A, we present the results
from a number of specification checks for the male sample, and we
repeat these exercises for the female sample in Table 6B. In Panel A
of Table 6A, for males, we test whether our findings differ when we
control for birth year in a quadratic functional form instead of using
birth year trends differentiated by exposure to the education
reform. The results obtained from this exercise are qualitatively
and quantitatively similar to our main findings, displayed in
Table 4A.23

Standard errors are clustered at the region-by-birth-year level
in our main specifications. As a robustness check, we estimated our
standard errors by clustering them at year of birth. This procedure
lead to smaller standard errors possibly due to a smaller number of
cluster units. To account for the small number of cluster units when
clustering at the birth year level, we implemented wild-bootstrap
23 Because our IV estimates show that education does not affect smoking, we limit
our robustness exercises to health outcomes specifications in the remaining part of
the paper in the interest of space. These estimates can be found in an earlier version
of our paper in the following link: http://www.bus.lsu.edu/mocan/EducHealth.pdf
clustering procedure as suggested by Cameron et al. (2008).24

These estimates, displayed in Panel B of Table 6A, indicate that
inference based on bootstrapped standard errors, which are
clustered at the birth year level, are very similar to our baseline
results. Along the same lines, we obtained similar results when the
standard errors are clustered and bootstrapped at the region level
(panel E).

Our main analyses include both non-students and students
even though current students include a relatively small portion of
our sample (9 percent). It is possible that the impact of education
on health, BMI and smoking may be different for those who are still
in school. Therefore, in Panel C of Table 6A, we present the
estimates of the impact of Middle School Diploma on health
behaviors and health outcomes by limiting the analysis to males
who were not students at the time of interview. This exercise does
not cause a change in our main findings either.

Given that we estimate the impact of Middle School Diploma on a
number of outcomes, we test the robustness of the standard errors
to undertaking a multiple hypotheses testing (Newson, 2010).25 As
displayed in Panel D of Table 6A, the inference based on these
standard errors remain largely similar to our main results. In
Table 6B, we employ the female sample to implement the same set
of the specification checks performed in Table 6A. Similar to those
observed for the male sample, the results of these exercises are
fully consistent with the baseline results.

Previous work showed that increases in schooling induced by
the 1997 education reform have differential effects in urban versus
rural areas (Erten and Keskin, 2018; Cesur and Mocan, 2018).
Because only some of the survey waves we use provide information
on whether the participants live in urban or rural locations, we are
unable to implement an in-depth analysis of location heterogene-
ity. However, using the available information, we estimated our
models by controlling for an indicator of residence in an urban
area. As displayed in Appendix A Table A2, despite a considerable
reduction in sample sizes, these results are similar to main
findings.26
errors shown in {curly brackets}, which are obtained by using the boottest Stata
command introduced by Roodman (2016).
25 Good health and excellent health are considered as one group of related
variables, and all weight-related variables (BMI, underweight, and so on) are
considered as another group. In the analysis, we employed the Simes (1986)
procedure. Using a different adjustment procedure, such as Hochberg (1988) does
not change the inference.

http://www.bus.lsu.edu/mocan/EducHealth.pdf


Table 5B
Reduced Form Estimates of the Impact of the 1997 Education Reform on Smoking.

(1) (2) (3)
Ever Smoked Current Smoker Ever Smoked Reg.

Panel A: Males
Reform �0.010 �0.007 0.001

(0.018) (0.020) (0.019)

Observations 5,910 5,910 5,910
Mean 0.632 0.529 0.542
Panel B: Females
Reform 0.001 0.014 0.001

(0.018) (0.022) (0.016)

Observations 7,636 7,636 7,636
Mean 0.296 0.199 0.200

Robust standard errors, corrected for clustering on region by year-of-birth, are in
parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1%
levels, respectively. All models control year of birth differentiated by exposure to the
education reform status, survey year fixed effects, region of residence fixed effects,
and region specific birth year trends.

Table 5A
Reduced Form Estimates of the Impact of the 1997 Education Reform on Health Outcomes.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Males
Reform 0.023 0.026 0.470*** �0.013* �0.016 0.029 0.036***

(0.018) (0.025) (0.152) (0.007) (0.021) (0.021) (0.012)

Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708
Mean 0.856 0.209 24.538 0.026 0.576 0.397 0.074
Panel B: Females
Reform �0.004 0.019* �0.049 �0.028** 0.064*** �0.036* �0.004

(0.018) (0.011) (0.196) (0.013) (0.024) (0.022) (0.012)

Observations 7,471 7,471 6,993 6,993 6,993 6,993 6,993
Mean 0.798 0.145 23.551 0.079 0.618 0.303 0.083

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region
specific birth year trends.

27 The occupation categories are: Member of Armed Forces; Legislator, Senior
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In Appendix A Table A3, we perform a placebo test which
assumes that the reform took place in other years. Specifically, we
picked 5 years prior to the reform (i.e., 1981) as well as 5 years after
the reform (i.e., 1991) as placebo reform years and estimated the
effects of these placebo reforms on our outcomes. The results from
this analysis are statistically insignificant in all cases but one. That
is, out of 28 specifications we estimate, only in one case the
coefficient on placebo reform is marginally statistically significant.

6. Potential mechanisms

6.1. Testing the role of labor force participation, occupation, and
household income

As we briefly discussed in the introduction, the impact of
education on labor market activity and occupational choice are
among the potential factors that may mediate the relationship
between schooling and health behaviors and health outcomes.
Using the available information provided by the HS, we test
whether controlling for variables such as labor force participation
status, occupation, marital status, and household income has an
impact on the estimated coefficients of Table 4A. In Tables 7A and
26 In this analysis, we use data from the Turkish Statistical Institute’s Health
Survey years 2008, 2010, 2012, and Global Adult Tobacco Survey years 2008 and
2012.
7B, we report whether and how much the baseline estimates
change when we control for each of these covariates for males and
females, respectively.

Because occupation may have significant effects on the degree
of physical activity, it may serve as an important mediator between
education and body weight. Thus, in unreported specifications,
using the available occupation categories in the health surveys, we
estimated multinomial logit models to test whether exposure to
the reform impacts occupational choice.27 Our estimates do not
reveal a significant effect of the 1997 education reform on
occupational choice.28 Only in one case among males (technicians
or associate professionals) and two cases for females (craft and
plant workers, and elementary occupation holders) we find small
positive but statistically significant effects of being treated by the
reform on the likelihood of taking such occupations. One reason for
this lack of a relationship between education and occupational
choice may be that extra schooling at the lower tail of educational
attainment may not have a sizable effect on skill acquisition.

The results reported in Table 7A also show that labor force
participation, occupation dummies, and income at the household
level play relatively small roles in explaining the relationship
between schooling and health outcomes reported in Table 4A.
Nevertheless, estimates from this exercise should only be
interpreted as suggestive because it is also possible that education
may be linked to occupation via health.

6.2. Can time use mediate the relationship between education and
bodyweight?

Education may influence how individuals allocate their time
among various daily activities both at work and in their personal
lives, and time use may serve as a potential pathway between
schooling and body weight. If education induces people to be
physically more active in their daily lives, it may cause them to
maintain a healthy weight. The reverse may be true if education
leads to inactivity through occupational choice or some other
avenue. We are unable to test using our data whether and to what
degree educational attainment impacts time use, because neither
in the HS nor the GATS data include information on time use.
Official, or Managers; Professional; Technician or Associate Professional; Clerk;
Service or Shop and Sale Market Worker; Skilled Agricultural or Fishery Worker;
Craft and Related Trades Worker; Plant and Machine operator or Assembler;
Elementary Occupation Holder. The left-out category includes students and those
who are not in the labor force.
28 These estimates are available upon request from the authors.
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Instead, we obtained data from the Information and Communica-
tion Technology Usage for Households and Individuals (ICT)
surveys collected by the TurkStat for the period of 2011 and
2015. Using the same empirical design and the same instrument,
we estimated the impact of Middle School education on measures
of computer use and social media participation. For this purpose,
we constructed three technology related time use measures, which
represent daily computer use, daily internet use, and social media
participation. Daily Computer Use is coded as one for those who
reported using computers on a daily basis, and zero otherwise.
Daily Internet Use, which represent accessing internet on a daily
basis, is constructed in the same way. Our third technology use
indicator Social Media Participation takes the value of one if the
survey respondent reported that they participated in social
networks (created user profile, posted messages or other
contributions to Facebook, Twitter etc.) during the last three
months, and zero otherwise. Although it cannot be determined
whether these variables represent technology use in professional
life (at work) or in private life, they can still inform us on how
educational attainment may impact time spent in front of a
computer and on social media.

The results from the technology use models are presented in
Table 8. The instrumental variable estimates show that completing
at least eight years of schooling has a positive and statistically
significant impact on technology use and social media participa-
tion among males. The same increase in education has no effect on
computer use, internet use, and taking part in social media for
women. Assuming that computer usage and physical activity are
inversely associated, these results suggest that some of the
observed positive impact of education on male body weight and
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obesity may be attributable to the influence of education on
reduced physical activity.

7. Discussion and conclusion

Although theoretically well-determined, the causal impact of
education on consumption of health inputs and on health
outcomes is difficult to establish empirically. This is because
education is correlated with unobservable attributes of individu-
als that can also impact health behaviors and health outcomes. To
identify the causal impact of education on health, recent research
employed identification strategies that involved employing
instrumental variables, which moved individuals’ education
levels independent of their health outcomes. A widely-used
strategy is to rely on education reforms that changed the
mandatory years of education of particular cohorts in a country,
without altering the minimum years of education mandated for
older cohorts.

Papers that employed this identification strategy analyzed
data primarily from developed countries and reported conflict-
ing findings as to the impact of education on health. While some
research revealed a positive impact of education on health
outcomes, others could not detect a significant impact. Because
of paucity of data, causal inference on the effect of education
from developing countries is limited. In this paper, we examine
the impact of educational attainment on self-evaluated health,
BMI and smoking using data from the Republic of Turkey, which
is a middle-income, low education country. We exploit an
education reform that increased the mandatory years of
schooling from 5 to 8 years. Cohorts born after 1986 were



Table 6A
Robustness Checks, Instrumental Variable Estimates—Males.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Quadratic Birth Cohort Function
Middle School 0.186 0.212 3.956*** �0.109** �0.138 0.247 0.299***
Diploma (0.149) (0.206) (1.362)++ (0.054) + (0.168) (0.163) (0.10) ++
First Stage F-test 41.95 41.95 42.42 42.42 42.42 42.42 42.42

Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708
Mean 0.856 0.209 24.538 0.026 0.576 0.397 0.074
Panel B: Clustering at the Birth Year Level
Middle School 0.186* 0.209** 3.897*** �0.108*** �0.129 0.237 0.296***
Diploma (0.097)+ (0.098)++ (1.081)+++ (0.035)+++ (0.201) (0.202) (0.057)+++
P-values {0.352} {0.320} {0.094} {0.033} {0.661} {0.465} {0.060}

First Stage F-test 122.663 122.663 127.386 127.386 127.386 127.386 127.386
Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708
Panel C: Excluding Students
Middle School 0.198 0.366* 3.650*** �0.052 �0.15 0.202 0.355***
Diploma (0.151) (0.210) (1.405)++ (0.053) (0.164) (0.170) (0.119)++
First Stage F-test 40.595 40.595 41.793 41.793 41.793 41.793 41.793

Observations 5,266 5,266 5,148 5,148 5,148 5,148 5,148
Mean 0.851 0.204 24.693 0.022 0.564 0.415 0.077
Panel D: Table 4A-Panel A: Standard Errors Adjusted for Multiple Hypothesis Testing
Middle School 0.186 0.209 3.897*** �0.108** �0.129 0.237 0.296***
Diploma (0.149) (0.209) (1.384)+++ (0.053) + (0.179) (0.176) (0.107)+++
First Stage F-test 42.246 42.246 42.881 42.881 42.881 42.881 42.881

Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708
Mean 0.856 0.209 24.538 0.026 0.576 0.397 0.074
Panel E: Clustering at the Region of Residence Level
Middle School 0.186 0.209 3.897*** �0.108* �0.129 0.237 0.296***
Diploma (0.153) (0.283) (1.38) +++ (0.058)+ (0.195) (0.173) (0.094) +++
P-values {0.306} {0.501} {0.04} {0.124} {0.511} {0.205} {0.039}

First Stage F-test 50.094 50.094 44.443 44.443 44.443 44.443 44.443
Observations 5,855 5,855 5,708 5,708 5,708 5,708 5,708

In Panels A, B and D robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. In Panel C, clustering unit is birth year. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region specific birth year trends. The values in {curly brackets} are
standard errors obtained from a wild bootstrap procedure. +, +++, +++ represent statistical significance at the 10, 5, and 1 percent level, respectively, based on multiple hypotheses adjustment.
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Table 6B
Robustness Checks, Instrumental Variable Estimates—Females.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Quadratic Birth Cohort Function
Middle School �0.034 0.130* �0.302 �0.206** 0.468*** �0.263* �0.024
Diploma (0.113) (0.073) (1.391) (0.099)+ (0.180)++ (0.153) (0.082)
First Stage F-test 43.427 43.427 43.990 43.990 43.990 43.990 43.990

Observations 7,471 7,471 6,993 6,993 6,993 6,993 6,993
Mean 0.798 0.145 23.551 0.079 0.618 0.303 0.083
Panel B: Clustering Standard Errors at the Birth Year Level
Middle School �0.025 0.129* �0.352 �0.202*** 0.464*** �0.262*** �0.028
Diploma (0.150) (0.068)+ (0.432) (0.065)+++ (0.139)+++ (0.087)+++ (0.033)
P-values {0.896} {0.415} {0.520} {0.122} {0.091} {0.082} {0.399}

First Stage F-test 53.557 53.557 52.715 52.715 52.715 52.715 52.715
Observations 7,471 7,471 6,993 6,993 6,993 6,993 6,993
Panel C: Excluding Students
Middle School �0.023 0.160** �0.374 �0.212* 0.484*** �0.272* �0.031
Diploma (0.127) (0.064)++ (1.445) (0.115) (0.180)++ (0.156) (0.090)
First Stage F-test 38.925 38.925 39.074 39.074 39.074 39.074 39.074

Observations 6,911 69,11 6,463 6,463 6,463 6,463 6,463
Mean 0.790 0.137 23.760 0.070 0.609 0.321 0.089
Panel D: Table 4 A-Panel B: Standard Errors Adjusted for Multiple Hypothesis Testing
Middle School �0.025 0.129* �0.352 �0.202** 0.464** �0.262* �0.028
Diploma (0.123) (0.073) (1.397) (0.100)+ (0.182)++ (0.154) (0.084)
First Stage F-test 40.869 40.869 41.130 41.130 41.130 41.130 41.130

Observations 7,471 7,471 6,993 6,993 6,993 6,993 6,993
Mean 0.798 0.145 23.551 0.079 0.618 0.303 0.083
Panel E: Clustering at the Region of Residence Level
Middle School �0.025 0.129 �0.352 �0.202 0.464** �0.262 �0.028
Diploma (0.116) (0.119) (2.016) (0.148) (0.215) (0.218) (0.105)
P-values {0.831} {0.317} {0.884} {0.224} {0.044} {0.272} {0.819}

First Stage F-test 20.044 20.044 20.720 20.720 20.720 20.720 20.720
Observations 7471 7471 6993 6993 6993 6993 6993

In Panels A, B and D robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. In Panel C, clustering unit is birth year. *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% levels, respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed
effects, region of residence fixed effects, and region-specific birth year trends. The values in {curly brackets} are standard errors obtained from a wild bootstrap procedure. +, +
++, +++ represent statistical significance at the 10, 5, and 1 percent level, respectively, based on multiple hypotheses adjustment.
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exposed to the mandate of the law and had to complete eight
years of schooling, while those who were born before 1986 were
exempt from the mandate.

We use the five available waves of a large nationwide health
survey conducted by the Turkish Statistical Institute between 2008
and 2016, as well as the 2008 and 2012 rounds of the Global Adult
Tobacco Surveys to identify the causal impact of education on self-
reported health, body weight, and smoking. We focus on
individuals who are between the ages of 18 and 34 at the time
of the survey (born between 1982 and 1990).

Exposure to the reform is used as an instrument for educational
attainment. Consistent with other studies that exploited the same
Turkish education reform, but used different data sets (Mocan,
2014; Dursun and Cesur, 2016; Kırdar et al., 2016; Cesur and
Mocan, 2018; Erten and Keskin, 2018), we find that the reform had
a significant impact on educational attainment of both men and
women.

Instrumental variable results show that an increase in
educational attainment has differential effects on males and
females. For males, we find that having at least a middle school
degree increases BMI, and that education decreases the propensity
to be underweight, and it increases the propensity to be obese. In
contrast, the same increase in education reduces women’
propensity of being underweight or overweight, and it makes
women more likely to be in the normal weight category. In other
words, while education induces men to be generally less healthy in
terms of their body weight, more education prompts women to
move towards maintaining healthy body mass. Auxiliary analyses
document that labor force participation of individuals, occupa-
tional choice, or household income are not factors that alter the
impact of education on body weight.

This education reform caused at least a three-year increase in
the schooling of individuals who were bound by the reform.
Therefore, for instance, our results imply that a year of extra
schooling increases the likelihood of being obese among males by
9.9 percentage points.

Using a nationally-representative data set on technology use of
corresponding-age individuals, we show that the same increase in
educational attainment (from 5 years to 8 years) increases men’s
daily computer use, daily internet use and their participation in
social media activities (Facebook and Twitter), but that it has no
impact on these activities for women. To the extent that
involvement in these daily activities makes it more likely to have
a sedentary life style, these results provide a potential explanation
as to why education moves men toward less healthy body mass
levels.

We find that an additional year of education, triggered by the
reform, increases the probability of women being in the healthy
weight range. Education also increases women’s propensity to self-
evaluate their health as excellent, while education has no
statistically significant impact on men’s self-declared health
status.29 The results also show that an increase in education has
no statistically significant impact on cigarette smoking, regardless



Table 7A
IV Estimates of the Impact of Education on Health Outcomes Controlling for Potential Mediators—Males.

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

Baseline Labor Force Occupation Marital HH Income All
Estimates Participation Status Categories Controls

Good Health 0.186 0.191 0.190 0.185 0.187 0.193
(0.149) (0.148) (0.152) (0.155) (0.151) (0.156)

Excellent Health 0.209 0.210 0.210 0.206 0.213 0.212
(0.209) (0.210) (0.217) (0.218) (0.208) (0.223)

First Stage F-test 42.246 43.472 44.158 41.280 45.452 43.400
Observations 5,855 5,855 5,855 5,855 5,855 5,855

BMI 3.897*** 3.940*** 4.012*** 4.275*** 3.881*** 4.348***
(1.384)+++ (1.361)++ (1.359)+++ (1.418)+++ (1.322)+++ (1.356))+++

Underweight �0.108** �0.112** �0.111** �0.116** �0.108** �0.119**
(0.053)+ (0.054)++ (0.056)+ (0.056)+ (0.053)+ (0.058)+

Normal Weight �0.129 �0.128 �0.129 �0.156 �0.131 �0.160
(0.179) (0.180) (0.185) (0.185) (0.177) (0.188)

Overweight 0.237 0.240 0.240 0.272 0.239 0.279
(0.176) (0.175) (0.179) (0.182) (0.174) (0.183)

Obese 0.296*** 0.297*** 0.307*** 0.318*** 0.291*** 0.320***
(0.107)+++ (0.107)++ (0.105)+++ (0.108)+++ (0.099)+++ (0.100)+++

First Stage F-test 42.881 44.045 46.535 41.944 44.521 44.791
Observations 5,708 5,708 5,708 5,708 5,708 5,708

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region-
specific birth year trends. +, +++, +++ represent statistical significance at the 10, 5, and 1 percent level, respectively, based on multiple hypotheses adjustment.

Table 7B
IV Estimates of the Impact of Education on Health Outcomes Controlling for Potential Mediators—Females.

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

Baseline Labor Force Occupation Marital HH Income All
Estimates Participation Status Categories Controls

Good Health �0.025 �0.031 0.005 �0.029 �0.021 0.005
(0.123) (0.128) (0.121) (0.123) (0.126) (0.122)

Excellent Health 0.129* 0.128* 0.136* 0.125* 0.128* 0.131*
(0.073) (0.074) (0.070)+ (0.073) (0.072) (0.070)+

First Stage F-test 40.869 38.961 47.311 44.654 45.578 52.513
Observations 7,471 7,471 7,471 7,471 7,471 7,471

BMI �0.352 �0.224 �0.461 �0.432 �0.189 �0.470
(1.397) (1.433) (1.373) (1.430) (1.452) (1.441)

Underweight �0.202** �0.209** �0.194** �0.198** �0.209** �0.194**
(0.100)+ (0.104) (0.095)+ (0.092)+ (0.100)+ (0.090)+

Normal Weight 0.464** 0.464** 0.457** 0.466*** 0.454** 0.453**
(0.182)++ (0.185)+ (0.178)++ (0.181)++ (0.182)+ (0.178)++

Overweight �0.262* �0.255* �0.263* �0.268* �0.245 �0.259*
(0.154) (0.154) (0.150) (0.154) (0.157) (0.152)

Obese �0.028 �0.025 �0.030 �0.030 �0.026 �0.032
(0.084) (0.086) (0.082) (0.084) (0.086) (0.084)

First Stage F-test 41.130 38.629 47.107 46.593 44.444 52.474
Observations 6,993 6,993 6,993 6,993 6,993 6,993

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region-
specific birth year trends. +, +++, +++ represent statistical significance at the 10, 5, and 1 percent level, respectively, based on multiple hypotheses adjustment.
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30 An alternative explanation between the positive relationship between
education and male body weight could be the income channel. There is evidence
that increased income can lead to health depreciating behaviors among certain
populations. For example, Schmeiser (2009) and Kenkel et al. (2014) document that
smoking and obesity are normal goods for low income individuals. Hence, even

Table 8
Instrumental Variable Estimates of the Impact of Education on Computer Use and Participation in Social Media.

Daily Computer Use Daily Internet Use Social Media Participation

Panel A: Males
Middle School 0.454* 0.558*** 0.427**
Diploma (0.233)+ (0.214)++ (0.214)++
First Stage F-test 42.338 42.338 42.338

Observations 11,814 11,814 11,814
Mean [0.504] [0.559] [0.583]
Panel B: Females
Middle School 0.044 0.058 0.076
Diploma (0.272) (0.262) (0.281)
First Stage F-test 15.999 15.999 15.999

Observations 13,080 13,080 13,080
Mean [0.356] [0.388] [0.372]

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region-
specific birth year trends. +, +++, +++ represent statistical significance at the 10, 5, and 1 percent level, respectively, based on multiple hypotheses adjustment.
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of how smoking is measured. A variety of robustness analyses do
not alter these results.

Our findings imply that compulsory education in and of itself
may not be a powerful policy tool to improve public health in a
developing country setting, at least on the margin analyzed here:
a rise in the mandatory years of education from five to eight years.
This could be because eight years of education (middle school
education) and the related curriculum is not sufficient enough to
increase the productive efficiency of individuals to register a
significant difference in health outcomes. It is also the case that
an increase in education not only increases productive efficiency
of individuals regarding the production of their own health, but
that education impacts a number of important economic
outcomes such as wages and incomes. To the extent that
allocation of time and the consumption of negative health inputs
(e.g. cigarettes and alcohol consumption) respond to wages and
income, the net effect of education on health remain uncertain,
and context-specific.

Our findings also complement a broader literature which finds
that education impacts men and women differentially. For
instance, Brunello, Fabri, and Fort (2013) document that extra
schooling has a greater effect on the probability of employment for
women in comparison to men in several European countries.
Stephens and Yang (2014) show differential findings by gender on
how education affects divorce in the US. Brunello et al. (2009)
document that there is a greater wage premium of education for
women compared to men in a sample of 12 European countries. It
is also worth noting that a number of studies find differential
effects of the 1997 Turkish education reform on various male and
female outcomes. For instance, Mocan (2014), and Torun (2018)
show that the 1997 Turkish education reform led to an increase in
female earnings but not in male earnings. Cesur and Mocan (2018)
find that the reform had no effect on male religiousness, but that it
influenced women’s religiosity and their propensity to vote for
religious parties.

That our findings are counterintuitive in the male sample
deserves some attention. In addition to the current study, using the
same natural experiment we utilize, Dursun and Cesur (2016) find
that extra schooling caused an imprecisely estimated reduction in
male subjective well-being. They also report that males who have
at least a middle school diploma are less hopeful about their future
economic well-being. Considering that this education reform did
29 Although the point estimates for men are also positive.
not cause an increase in male wages (Mocan, 2014, and Torun,
2018), Dursun and Cesur (2016) conclude that this counterintuitive
finding is consistent with the argument that an imbalance between
aspirations and achievements, due to extended primary schooling,
lead to a reduction in male subjective well-being. Relatedly, Erten
and Keskin (2018) found negative effects of education on females.
Specifically, they reported that rural women with more schooling
are more likely to be victims of domestic abuse in the form of
psychological violence.30

One caveat to our findings is that there might be some
measurement error in self-reported health behaviors and out-
comes. Non-systematic measurement error does not produce
biased estimates given that our body weight and smoking
measures are the dependent variables. With respect to smoking,
if the more educated have a tendency to underreport their true
smoking propensity because they are aware of the consequences of
their unhealthy behavior and do not want to report that they
smokers, this would bias down the estimated impact of education.
Given that four of the six estimated coefficients related to smoking
are positive and none is statistically different from zero, this issue
is not a major concern. Potential misreporting induced by extra
schooling is a much larger threat to our findings, especially among
women. If educated women consistently misreport their body-
weight due to their tendency to respond to survey questions in a
manner which would be viewed favorably by other people, our
results may be biased. This possibility has two implications. First,
albeit informative, these estimates should be interpreted with
some caution. More importantly, when such data become
available, our findings invite future researchers to test whether
the education and health outcomes relationship we document
using self-reported variables are driven by measurement error due
to social desirability bias.
though increased wages due to schooling can theoretically mediate the education
and BMI relationship among males, two difference articles (Mocan, 2014; Torun,
2018), utilizing the compulsory schooling reform that the current study employs,
showed that extra education due to the 1997 education reform had no effect on
male earnings.
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Appendix A
Table A1
Instrumental Variable Estimates of the Impact of Education on Health Outcomes and Smoking Using Alternative Bandwidths.

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

Males Females

Panel A. The Impact of Education on Self-Reported Health
Good Health �0.017 0.186 0.255 �0.003 �0.025 0.232

(0.118) (0.149) (0.187) (0.102) (0.123) (0.170)
0.855 0.856 0.856 0.796 0.798 0.797

Excellent Health 0.178 0.209 0.320 0.139* 0.129* 0.333***
(0.153) (0.209) (0.243) (0.071) (0.073) (0.087)
0.209 0.209 0.213 0.145 0.145 0.146

First Stage F-test 66.222 42.246 27.456 53.696 40.869 21.741
Observations 7,241 5,855 4,265 9,380 7,471 5,564
Panel B. The Impact of Education on Body Weight
BMI 1.111 3.897*** 6.201*** �0.635 �0.352 0.840

(1.057) (1.384) (1.540) (1.148) (1.397) (1.983)
24.606 24.538 24.601 23.615 23.551 23.563

Underweight �0.049 �0.108** �0.073 �0.193** �0.202** �0.398***
(0.043) (0.053) (0.053) (0.087) (0.100) (0.144)
0.025 0.026 0.024 0.080 0.079 0.077

Normal Weight 0.002 �0.129 �0.512*** 0.481*** 0.464** 0.756***
(0.142) (0.179) (0.167) (0.157) (0.182) (0.278)
0.568 0.576 0.572 0.609 0.618 0.622

Overweight/Obese 0.047 0.237 0.585*** �0.288** �0.262* �0.358*
(0.141) (0.176) (0.165) (0.135) (0.154) (0.212)
0.407 0.397 0.404 0.311 0.303 0.301

Obese 0.142* 0.296*** 0.401*** �0.030 �0.028 0.025
(0.077) (0.107) (0.125) (0.071) (0.084) (0.131)
0.075 0.074 0.077 0.086 0.083 0.084

First Stage F-test 70.011 42.881 30.358 51.364 41.130 19.509
Observations 7,055 5,708 4,164 8,787 6,993 5,225
Panel C. The Impact of Education on Smoking
Ever Smoked 0.019 �0.088 �0.263 �0.170* 0.011 0.080

(0.161) (0.155) (0.167) (0.096) (0.112) (0.145)
0.630 0.632 0.632 0.296 0.296 0.301

Current Smoker �0.006 �0.058 �0.350* 0.020 0.092 0.180
(0.164) (0.175) (0.191) (0.110) (0.136) (0.180)
0.524 0.529 0.529 0.198 0.199 0.203

Ever Smoked Regularly 0.074 0.012 �0.168 �0.111 0.009 0.021
(0.155) (0.169) (0.204) (0.084) (0.100) (0.125)
0.538 0.542 0.545 0.201 0.200 0.203

First Stage F-test 53.506 39.462 21.697 99.816 80.556 61.917
Observations 7,361 5,910 4,327 9,593 7,636 5,715

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, and region-
specific birth year trends.

Table A2
Instrumental Variable Estimates of the Impact of Education on Health Outcomes Controlling for Urban Area Residence Indicator.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Males
Middle School 0.059 0.229 7.444*** �0.153 �0.542* 0.696** 0.356**
Diploma (0.231) (0.328) (2.591) (0.113) (0.305) (0.295) (0.161)
First Stage F-test 18.304 18.304 18.222 18.222 18.222 18.222 18.222

Observations 3,530 3,530 3,383 3,383 3,383 3,383 3,383
Mean 0.882 0.226 24.051 0.032 0.629 0.339 0.055
Panel B: Females
Middle School 0.035 0.134* 0.342 �0.097 0.245* �0.148 0.083
Diploma (0.103) (0.074) (1.016) (0.065) (0.137) (0.109) (0.061)
First Stage F-test 43.176 43.176 47.335 47.335 47.335 47.335 47.335

Observations 4,614 4,614 4,136 4,136 4,136 4,136 4,136
Mean 0.830 0.166 22.978 0.096 0.650 0.254 0.063

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region of residence fixed effects, region-
specific birth year trends, and an urban area of residence indicator. We use data from the Turkish Statistical Institute’s Health Survey years 2008, 2010, 2012, and Global Adult
Tobacco Survey years 2008 and 2012 to produce these estimates.



Table A3
Testing the Robustness of Estimates to Employing a Placebo Reform Year.

(1) (2) (3) (4) (5) (6) (7)
Good Health Excellent Health BMI Underweight Normal Weight Overweight/ Obese Obese

Panel A: Males
Placebo Reform in 1981 0.007 0.021 0.121 �0.004 0.008 �0.004 �0.005

(0.016) (0.018) (0.203) (0.004) (0.031) (0.030) (0.015)
[5,112] [5,112] [4,969] [4,969] [4,969] [4,969] [4,969]

Placebo Reform in 1991 0.024 0.021 0.187 �0.013 0.009 0.004 0.011
(0.023) (0.021) (0.191) (0.013) (0.030) (0.028) (0.013)
[4,623] [4,623] [4,491] [4,491] [4,491] [4,491] [4,491]

Panel B: Females
Placebo Reform in 1981 0.008 �0.001 �0.308 0.007 �0.005 �0.002 �0.023

(0.019) (0.010) (0.245) (0.010) (0.026) (0.025) (0.015)
[6,636] [6,636] [6,133] [6,133] [6,133] [6,133] [6,133]

Placebo Reform in 1991 �0.009 0.009 0.339 �0.036* 0.034 0.001 0.018
(0.020) (0.020) (0.245) (0.020) (0.028) (0.025) (0.012)
[5,661] [5,661] [5,349] [5,349] [5,349] [5,349] [5,349]

Robust standard errors, corrected for clustering on region by year-of-birth, are in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively. Number of observations is in brackets. All models control year of birth differentiated by exposure to the education reform status, survey year fixed effects, region
of residence fixed effects, and region-specific birth year trends. In each case, we use a 4-year bandwidth around the placebo cut-off birth year.

Fig. A1. Height (in meters) in Treatment and Control Cohorts.
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