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Abstract

This paper explores the effect of maternal education on infant health and the channels via
which education operates by exploiting a change in the compulsory schooling law (CSL) in
Turkey. In order to account for the endogeneity of education, variation in the exposure to the
CSL across cohorts induced by the timing of the policy is used as an instrumental variable. The
results indicate that mother’s primary school completion improves infant health, as measured
by very low birth weight, even after controlling for many potential confounding factors. This
paper also demonstrates that mother’s primary school completion leads to earlier preventive

care initiation and reduces smoking.
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1 Introduction

The significant relationship between parental education, especially maternal education, and child
health has been well-documented. (For a survey of the literature, see Strauss and Thomas, 1995.)
One explanation emphasized in the literature is that greater maternal education translates into
greater health care utilization, including formal prenatal visits. Thus, because female education
increases health care utilization, development economists have promoted female education as a
means to improve infant health and child survival.

Besides health care utilization, maternal education can affect infant health through several
other mechanisms. For example, better educated women have higher income and may “match”
(Behrman and Rosenzweig, 2002) with better educated, and higher income, husbands. Educated
women also have greater knowledge of modern health care services and ability to communicate
with health-care providers (Caldwell, 1979; Barrera, 1990). Moreover, education may affect smok-
ing and other health behaviors during pregnancy (Currie and Moretti, 2003). Another channel is
through greater female autonomy, which in turn influences health-related decisions and the allo-
cation of resources within the household (Caldwell, 1979; Caldwell et al., 1983). Other possible
explanations include beliefs about the causes of diseases and increased adoption of modern medical
practices (Caldwell, 1979; Caldwell, 1990; Barrera, 1990).

Barrera (1990) and Caldwell (1979) show that educated mothers benefited more from health
care services, regardless of access to health services, due to greater knowledge of diseases and
their treatments. Rosenzweig and Schultz (1982) argue that readily accessible health care facilities
can substitute for knowledge of diseases and modern treatment acquired from female schooling.
Hence, differentials in the use of health care services by maternal education should be less pro-
nounced in areas with greater access to health care services. They find support for their substitution
hypothesis in urban areas in Colombia, but not in rural areas. Behrman and Wolfe (1987) argue that
the effect of female education on health outcomes may be overstated in studies that do not control
for women’s childhood environment during which health related skills and habits are acquired.

Previous research demonstrates that maternal education is a major factor in determining child



health as well as health care services utilization in developing countries. Moreover, the result holds
even after controlling for factors that affect both maternal schooling and health care utilization (and
infant health), such as childhood place of residence and ethnicity, as well as socioeconomic vari-
ables, such as current residence and husband’s education.! However, the correlations may still be
biased due to unobservable omitted factors, including personal traits, such as ability (Griliches,
1977) and discount rates (Fuchs, 1982). In order to identify the causal effect of maternal educa-
tion, this paper employs an instrumental variables estimation (IV) using variation in the exposure
to the compulsory schooling law (CSL) in Turkey in 1997, which extended compulsory schooling
from five to eight years (free of charge in public schools) across cohorts as an instrument. More
specifically, this paper explores the causal relationship between mother’s primary school comple-
tion (8+ years) and infant health at birth, as measured by very low birth weight, and maternal
health, as measured by the length of health facility stay after delivery, which indicates delivery
complications. Furthermore, I examine various channels through which maternal education may
affect infant health: health care utilization, smoking behavior, type of occupation, and spouse’s
education and occupation. I also control for many observed and unobserved confounding factors
by including individual- and community-level characteristics, and mother’s province of birth fixed
effects.

Currie and Moretti (2003) use availability of colleges by county when the mother is aged seven-
teen as an instrument for her education.? They find that higher maternal education improves infant
health, and assess the importance of various channels through which education may improve birth
outcomes in the United States. The literature exploring the effect of maternal education on infant
health in developing countries is limited: Breierova and Duflo (2004) use a primary school con-

struction program in Indonesia, while Chou et al. (2010) use a middle school expansion in Taiwan,

n India Navaneetham and Dharmalingam (2002); Pallikadavath et al. (2004); Sunil et al., 2006; in Bangladesh
Paul and Rumsey (2002); in Ethiopia Mekonnen and Mekonnen (2003); in Peru Elo (1992); in Turkey Celik and
Hotchkiss (2000); in Thailand Raghupathy (1996); in Uganda Tann et al., 2007; in rural Guetemala Glei et al. (2003);
in Indonesia Titaley et al. (2011); in South America Jewell (2009).

2The CSL provides a more ideal and valid instrument compared to college openings as a source of identification.
Currie and Moretti (2003) addressed concerns regarding the validity of their instrumental variables: (1) the location of
college openings may not be random and (2) the endogeneous mobility of women who move to attend college.



as sources of exogenous variation in schooling.> However, neither paper explores the channels
through which education operates. This paper therefore contributes to the literature by examining
the causal relationship between maternal education and infant health in a developing country and
investigating potential mechanisms.

I find that primary school completion improves infant and maternal health, even after con-
trolling for many potential confounding factors. The results also provide evidence of the causal
effect of mother’s education on maternal health behaviors: primary school completion leads to
earlier preventive care initiation and reduces smoking. However, maternal education does not sig-
nificantly affect formal prenatal care and delivery, mother’s type of occupation, and husband’s
education and occupation. Hence, the results suggest that maternal education affects infant health
in part through changing maternal health behavior.

The policy implications of this paper are straightforward. The benefits of maternal primary
school completion are greater than typically recognized as completion improves not only market
outcomes as often emphasized but also infant health. Thus, policies that increase primary school
completion affect both mothers and children. This result highlights the importance of raising edu-
cational completion rates for populations lagging behind. The results also suggest that, even after
controlling for education, region and urban/rural residence are important factors of infant health
and health care utilization, and, additionally, pregnancy experience and ethnicity are important fac-
tors of health care utilization. Therefore interventions aimed at these subpopulations are important
for reducing infant health and health care utilization disparities.

The remainder of this paper is organized as follows: Section 2 provides background on infant
health, health care services, and the educational policy in Turkey; Section 3 describes the data;
Section 4 presents the empirical strategy; Section 5 presents results and robustness checks; and

Section 6 concludes.

3Breierova and Duflo (2004) find that parental education reduces child mortality, as measured by the total number
of children who died under various ages. Chou et al. (2010) show that parents’ schooling improves infant health, as
measured by the probabilities of a low-weight (less than 2,500 grams) birth, a neonatal death, a postneonatal death,
and an infant death.



2 Background

2.1 Infant Health and Maternal Health Care in Turkey before the CSL

Women can access preventive health care in various health facilities provided by the Ministry of
Health (MOH) in Turkey. Health houses and centers are the primary public maternal health care
service providers in the villages, which are staffed with at least one midwife or a nurse, whereas
other health care facilities such as hospitals are mostly in urban areas. Mother and Child Health and
Family Planning Centers also provide health services for pregnant women throughout the country.
Overall, public services are widely used sources for preventive care compared to private sector,
which provides services mostly in large urban areas.*

According to the demographic health surveys in 1993 and 1998, 38% and 33% of births were
to mothers who did not use formal prenatal care; 25% and 27% of births were not assisted by
medical professionals; and about 40% and 30% of births were not delivered at a health facility,
respectively.? In both years, assistance of traditional birth attendants and/or relatives at the delivery
are higher in rural areas, compared to urban areas. Moreover, there has been a marked difference
in health care utilization by educational levels within the country in both years.®

Infant and children under five mortality rates were extremely high in the early 1960s (over 200
per thousand live births); however, both decreased to approximately 130 in early 1980s. Despite
improvements in infant and children under five mortality rates in the 1980s, both rates exceeded
55 per thousand live births during the 1990s prior to the CSL, which is very high compared to
developed countries.” There were large regional and residential differentials in infant and children
under five mortality, despite governmental efforts to provide access to preventive health care ser-

vices. In addition, there were sharp differentials by mother’s educational levels. In 1993 (1998),

the infant and under-five mortality rates of children of mothers with fewer than five years of edu-

“Turkish Demographic Health Surveys in collaboration with MOH: http://www.hips.hacettepe.edu.tr/eng/surveys.shtml

Shttp://www.hips.hacettepe.edu.tr/eng/tdhs08/TDHS-2008_Preliminary_Report.pdf

®For instance, only 40% of the mothers who did not complete 5 years of education used preventive care services,
whereas almost 75% of the mothers with 5 to 8 years of education and almost 93% of the mothers with more than 8
years of schooling used prenatal care services in 1993.

http://data.un.org/



cation were 1.6 (1.7) times higher than the rates of mothers with at least five years of education.?®
Adult literacy rates (the proportion of the adult population aged 15+ which is literate) leveled off
around 70 for females and 90 for males during the 1990s prior to the CSL. Hence, the CSL took
place when infant and under-five mortality rates were high, literacy rates leveled off, and the use
of public preventive health care services were at suboptimal levels, even though public preventive

health care services were available throughout the country.

2.2 The 1997 Educational Reform

Prior to the 1997 educational reform in Turkey, all citizens were required to receive five years of
compulsory education, which is provided free of charge in public schools. In order to increase
the education level to universal standards, in 1997 the Turkish government extended compulsory
schooling from five to eight years as of the 1997/1998 Academic Year.® The government created
new schools, added new classes to the existing schools, recruited new primary school teachers,
provided transportation to children who live far from main primary schools, and provided free
textbooks and uniforms to low-income students.

The CSL led to a significant increase in the enrollment rates between the 1997/98 and the
2000/01 Academic Years, by around 15%.!° Rural enrollment in grade six for females increased
substantially between the 1997/98 and 1999/00 Academic Years, roughly 162%.'! In the first year
of the change in the law, the net primary enrollment rate and the sex ratio increased by 10.4% and
3.4%, respectively.!? The net primary enrollment rate for boys and girls has converged over time,
reaching to 98.77 for males and 98.56 for females (98.67 for both sexes) in the 2011/12 Academic

Year.

8For rates in 1993 and 1998, see footnote 4 and http://www.measuredhs.com/pubs/pdf/FR 108/FR108.pdf
The Basic Education Law No 4306.
10For educational statistics, see http://sgb.meb.gov.tr/istatistik/meb_istatistikleri_orgun_egitim_2011_2012.pdf
http://www.unicef.org/turkey/gr/ge2 1ja.html
12The net primary enrollment rate is calculated by dividing the number of students of a theoretical age group enrolled
in a specific level of education by the population in that age group. Sex Ratio is calculated by dividing the female
gross enrollment ratio by the male gross enrollment ratio multiplied 100.



3 Data and measurement of variables

The data used in this paper come from the most recent Turkish Demographic and Health Survey
(TDHS-2008), a nationally representative household survey carried out in Turkey in 2008. The
TDHS covers a representative sample of 7,405 ever-married women of reproductive ages 15-49.
The survey has information on socioeconomic and demographic characteristics, fertility, and fam-
ily planning, as well as maternal and child health. In addition, the survey contains information on
maternal health care utilization of women who had given birth during the five years preceding the
survey.

The analysis is based on the latest birth of ever-married women at the ages of 18-29 during
the five years prior to the interview.!> Restricting analysis to ever-married women is justified
since childbearing out of wedlock is uncommon in Turkey.!* Since women provide more accurate
information on their most recent births, the analysis considers utilization behavior associated with

only one birth (latest) per woman. Thus, the final data set is restricted to 1,677 mothers.

Measurement of Infant and Maternal Health, and Maternal Health Care Services

Birth weight and delivery complications are used as measures of infant and maternal health. This
paper focuses on the “very low birth weight” (VLBW) (infants weighing less than 1500 grams),
which is linked to higher risk of death within the first year of life and many adverse adulthood
outcomes. !> In order to examine the effect of mother’s education on maternal health, the length of
health facility stay after delivery for the mother is used as an indicator of delivery complications
(the unit is “days”).16

Four dichotomous outcomes of use of maternal health care services are analyzed: use of pre-

natal services from formal sources, receipt of four or more prenatal visits, delivery in a medical

13The reason to restrict the sample to women at the ages of 18-29 is specified under the identification section.

4Hacettepe University Institute of Population Studies, TDHS-2008: http://www.hips.hacettepe.edu.tr/eng/index.html

Definition of VLBW is listed in the International Statistical Classification of Diseases and Related Health Prob-
lems (ICD-10) codes (World Health Organization). For adverse outcomes, see Hack et al. (1994); Hack et al. (2002);
Behrman and Rosenzweig (2004); Black et al. (2007).

16 Although a noisy measure, the length of health facility stay after delivery is the best available proxy for maternal
health in the TDHS data.



institution, and delivery assistance by trained medical personnel. Following World Health Organi-
zation (WHO) definitions of appropriate maternal care, both prenatal care and assistance at delivery
are coded 1 if the woman obtained services from doctors, trained nurses, or trained midwives, and
0 otherwise. I also use month of prenatal care initiation as a measure of preventive care, which
takes values from 1 (preventive care is initiated in the first month of pregnancy) to 10 (mother has

not initiated any prenatal care).

Independent Variables

The primary variable of interest—primary schooling completion (defined as “primary”)—is an in-
dicator variable equal to one if the mother has completed at least 8 years of schooling. Because
women in the sample of analysis had completed their education prior to childbearing, the educa-
tional attainment observed in the sample represents final completed education.

There are several other factors that may affect infant health as well as health utilization behav-
ior. Province of birth dummies and ethnicity are included to control for childhood environment.!’
As an indicator of ethnicity, father’s mother tongue categories are used: Turkish (reference cat-
egory), Kurdish, and others.!® T also control for mother’s prior pregnancy experience, which is
measured as the number of previous ever-born births.!® T exclude father’s education from all spec-
ifications since mother’s and father’s educations are highly correlated (Chou et al. (2010)). Also,
husband’s education may be a channel through which mother’s education affects outcomes if there
is assortative mating, which in turn, may bias the relationship. I explore the possibility of assorta-
tive mating in the following sections.

I control for community-level factors, region and urban/rural residence at the time of the survey,

in order to account for differential availability and quality of health care services, unobservable

"There are 80 provinces included in the estimations based on the 1995 boundaries of Turkey. In all the estimations
throughout the study, women born in Diizce are assumed to be born in Bolu since Diizce broke off Bolu and became a
province in November 1999.

18Specifications are robust to using mother’s mother tongue categories.

19There are 42 mothers who have experienced at least one stillbirth (5 of them were exposed to the CSL). The results
are robust to excluding them.



social and cultural factors as well as geographic characteristics.

All specifications control for the primary school aged population and enrollment rates in the
province of mother’s birth in 1995 (prior to the CSL) provided by the Turkish Statistics Institute
(TurkStat), each interacted with mother’s years of birth dummies, in order to control for any time-
varying factors that may be correlated with schooling and the allocation of schooling inputs to each
province (Breierova and Duflo (2004); Chou et al. (2010)).

Table 1 presents descriptive statistics for the dependent and selected independent variables.
Around 16% of the sample used in the analysis were exposed to the CSL, and around 30% com-
pleted 8 years of schooling. 7% of the women had given VLBW births, and the average length of
hospital stay after delivery was around 1.7 days. 89% of the women had used formal prenatal care,

67% had receipt at least 4 prenatal visits, and around 90% had used formal delivery assistance and

gave birth in a health facility.

0

Table 1: Summary Statistics For Outcomes and Selected Explanatory Variables®

Variables Mean  Std.Err. Variables Mean  Std.Err.
Health Outcomes Community-level Variables

VLBW (birth weight<1500 grams) 0.069 0.253 Type of residence

Length of health facility stay (in days) 1.658 2457 Rural 0.301 0.459
Health Utilization Behavior of Mothers Urban® 0.699 0.459
Prenatal care from formal sources 0.894 0.308 Region

Receipt of 4+ prenatal visits 0.673  0.469 Istanbul” 0.052 0.222
Prenatal care initiation (in months) 3.198 2.889 West Marmara 0.042 0.200
Delivery in a health facility 0.897 0.303 Aegean 0.061 0.239
Delivery assistance by health professionals 0919 0.272 East Marmara 0.064 0.246
Individual-level Variables West Anatolia 0.077 0.267
Compulsory Primary School Completion (8+) 0.299 0.458 Mediterranean 0.132  0.339
Age at the time of the policy Central Anatolia 0.080 0.271
Cohort 7&8 (Age 7&8 in 1997) 0.044 0.204 West Black Sea 0.069 0.254
Cohort 9 (Age 9 in 1997) 0.048 0.214 East Black Sea 0.041 0.199
Cohort 10 (Age 10 in 1997) 0.064 0.244 Northeast Anatolia 0.095 0.294
Pregnancy Experience Central East Anatolia 0.114 0.319
Previous Births 0.902 1.100 Southeast Anatolia 0.172  0.377
Ethnicity

Turkish® 0.642  0.479

Kurdish 0.313 0464

Other 0.045 0.207

4 N=1,677 for all; except for VLBW (N=1,616) and length of health facility stay (N=1,519).

b used as a reference category.

20Geographic location at the time of the survey is most likely the place of the latest birth as well.
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4 Identification Strategy

In order to account for the potential endogeneity of maternal education, this paper employs vari-
ation in the exposure to the CSL across cohorts induced by the timing of the policy as an instru-
mental variable. The identifying assumption is that exposure to the CSL had no direct effect on
outcomes of interest other than via changing education levels. The first-stage model is:
17
Si=ao+ Y (YOBy) o +Pion + Koz +Xjou + Cios + u; (1)
k=7
where S; indicates whether a mother i completed 8 years of compulsory primary schooling; P;
is a vector of mother’s birth-province fixed effects; Kj is a vector of mother’s birth-province-
specific variables (interactions between the number of primary school aged children in the province
of mother’s birth (in 1995) and mother’s year of birth dummies, and interactions between the
enrollment rate in the province of mother’s birth (in 1995) and mother’s year of birth dummies);
Xj is a vector of mother’s background characteristics; and C; is a vector of community-level factors.
Y OBj; is an indicator variable denoting whether mother i is age k in 1997 (a year-of-birth dummy).
Mothers aged 18 in 1997 is the omitted control dummy.

In equation 1, the year of birth dummies are used to capture exposure to the CSL in a flexible
fashion. The CSL affected children who did not complete 5 years of education in the beginning
of the 1997/98 Academic Year. Children aged 7-10 in 1997 (born in or after 1987) comprise the
post-reform cohort that were exposed to the CSL, while children aged 11 or older in 1997 (born
before 1987) comprise the pre-reform cohort that were unlikely to have been affected by the CSL.?!
Estimates of the equation 1 with/without controls suggest that the change in compulsory schooling
had a positive effect on the education of the cohorts 10 and younger, while it did not have any

effect on the education of the cohorts 11 and older.?? Hereafter, one year-of-birth dummy (k=7&8)

21 The DHS provides exact date of birth for ever-married sample, and a mother’s exposure to the CSL is also defined
by her year and quarter of birth. Mothers born in the last quarter of 1986 (after September) may be affected by the
CSL. The results, however, did not change with the definition of exposure to the CSL by year and quarter of birth, and
thus the variation in the exposure to the CSL across birth-cohorts (by age) is used.

22Results for this unrestricted first-stage estimation are available upon request.
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is used for mothers aged 7 and 8 in 1997 since the effect of the CSL was almost the same for these
cohorts and statistically not different from each other.

Figure 1 plots the effect of the CSL on primary school completion for each cohort from a linear
probability model (LPM) of equation 1 without controls.>> The year of birth dummies (o for
each k) from the LPM are jointly significant for k=7 to 10 and insignificant for k=11 to 17 (p-
values are 0.000 and 0.266 respectively). Imposing the restriction that mothers aged 11 to 17 in
1997 were not affected by the CSL in order to gain precision, the first-stage takes the form:

10
Si= 0o+ Y (YOBy) o+ Pion + Koz + X0 4 Ciots + u; (2)
k=7
where the omitted control group is now mothers aged 11 to 18 in 1997. A discrete treatment
dummy indicating whether mothers aged 7-10 in 1997 (post-reform cohort) is also used as an
instrumental variable (in the above equation rather than year of birth dummies).

The second stage uses the predicted primary school completion from equation 2 as follows:

0, = Y0+§i71 + Py +Kips + Xiva + Ciys +vi 3)

where S is the predicted primary school completion.?* In all specifications, the standard errors are
adjusted for clustering at the province of mother’s birth. Specifications are estimated for a sample
of mothers ages 18-29, where mothers ages 22-29 are the unexposed cohorts. Furthermore, I use
a tighter age window as a robustness check (mothers ages 18-25, where mothers ages 22-25 are
the unexposed cohorts). It should be noted that a few husbands (1.4% of the sample of analysis;
24 observations) were exposed to the policy; however, the results are robust to excluding these
observations.

To test whether the results are driven by time trends, reduced-form estimates of a mother’s

exposure to the CSL on outcome variables are also performed:

23 A probit model is also used to estimate equation 1, and the marginal effects from the probit model suggests the
same effect of the CSL for each cohort (they are also not statistically different from the LPM estimates).

24 Angrist (1991) and Angrist (2001) discuss that conventional two-stage least squares (2SLS) models are appropri-
ate when both the outcome and endogenous variable are discrete once valid instruments are found.

11



17
0; =0+ Y (YOBy) o+ Py + Kiaz + X0 + Cits + u; “4)
k=7
The set of year of birth dummies, ¢, are jointly insignificant for all unexposed cohorts (k > 11)

for all outcomes at all conventional significance levels. This suggests that the effects are not due

to pre-existing time trends.>

Figure 1: Primary School Completion of Mothers

Effect of the CSL on Primary School Completion

2
1

FParameter estimate

0

N —
1

T T T T T T T T T T
cl17 c16 c15 c14 c13 cl12 c11 c10 c9 cf 8
Age at the time of the policy (1997)

MNote: Dots on the solid line are coefficients and dashed vertical lines are 95% confidence intervals.

2 A discrete dummy is also used in equation 4 to compare the outcomes of mothers exposed and unexposed to the
CSL (replace 2};7 (YOBj) oy with ):4114:7 (Treatmenty,) o, thus compare the outcomes of mothers aged 7-10 to 11-14
in 1997). Furthermore, I compare the outcomes of mothers aged 11-14 to 15-18 in 1997 (both unexposed) in order
to address the possibility of pre-existing trends. The reduced-form results using discrete treatment dummy suggest
that the outcomes are significantly different for exposed and unexposed mothers, and moreover they are not driven by
time-trends, which is checked by comparing the outcomes of two unexposed groups (aged 11-14 versus 15-18 in 1997)
that should not have been affected by the CSL. For instance, mothers aged 7-10 in 1997 were 10 percentage points
more likely to have formal prenatal care, compared to mothers aged 11-14 in 1997. The estimate from a comparison of
formal prenatal care between mothers aged 11-14 and 15-18 in 1997, however, was small and statistically insignificant
(0.025), implying that the difference between exposed and unexposed mothers is not driven by pre-existing time trends
(the differences-in-differences (DID) estimate is 0.075). Results are available upon request.

12



5 Results

Primary School Completion (First-Stage Results)

The first stage results (equation 2) using a discrete treatment dummy and mother’s year of birth
dummies are shown in Table 2. The estimate in column (1) suggests that mothers exposed to the
CSL have a substantially higher probability of completing primary school than unexposed mothers
(around 32 percentage points higher). Column (2) presents the effect for each exposed cohort:
mothers aged 7&8 at the time of the policy have the highest probability of completing primary
school, and the effect decreases by age.

The first-stage results indicate that the CSL led to a substantial increase in the probability of
completing primary school. F-statistic provided in columns (2) of the Table 2 (12.62) demonstrates

that the set of year of birth dummies are jointly significant at all conventional significance levels.

Effects of Maternal Education on Infant Health, and Health Care Utilization

Table 3 presents the effects of primary school completion on infant health and health care utiliza-
tion in Panel A and Panel B, respectively. OLS estimates for the sample of mothers ages 18-29 in
column (1) suggest that mothers who completed primary school (8+ years of schooling) are around
4 percentage points less likely to give VLBW births, 3 percentage points more likely to have for-
mal prenatal care, 10 percentage points more likely to receive 4 or more prenatal visits, and have
0.7 months earlier prenatal care initiation. The estimated effects on length of health facility stay
and delivery outcomes are not statistically significant at any conventional levels of significance.
Instrumental variables estimates, using either a discrete treatment dummy or mother’s year of
birth dummies as instruments, for the sample of mothers ages 18-29 are shown in columns (2)
and (3) of Table 3, respectively. All IV estimates have the expected signs, and are statistically
significant for health outcomes. IV estimates in Panel A suggest that completing primary school

yields large infant health returns in terms of VLBW, and maternal health returns in terms of length

26The F-statistic is greater than 10, which suggests that the instruments are not weak (Staiger and Stock, 2007).
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of health facility stay after delivery: primary school completion decreases the likelihood of giving
VLBW births by around 17 percentage points and decreases the stay at the health facility after
delivery for mothers by around 1.1 days (column (3)). Table 3 also suggests that the effect of ma-
ternal education on health outcomes may operate through earlier prenatal care initiation: mothers
completed primary schooling initiate preventive care around 1.6 months earlier than the ones with
less than 8 years of schooling (50 percent change relative to the mean—3.2 months). Estimates on
the use of formal prenatal care, receipt of 4+ visits, delivery in a health facility, and delivery by
health professionals are all positive, but not statistically significant. Formal preventive care and
delivery rates are high for both mothers with and without primary schooling in the sample and,
therefore, it is more likely that maternal education affects infant health via other mechanisms.
The IV estimates exceed OLS estimates for all outcomes, which may be partly due to the
fact that the IV estimates present the effects of maternal education for mothers whose educational
attainment has been affected by the change in the compulsory schooling law (in other words, for
mothers who would not have completed 8 years of schooling if there was not a change in the CSL).
The effect may be much higher for those mothers than for the population, thereby, leading to larger

estimates of IV than the OLS estimates.2’

Effects of Other Variables

I explore the others factors that determine infant health and health care utilization behavior of
mothers. Table 4 presents the effects of other determinants, using the specification in column (3)
of Table 3 (mother’s year of birth dummies as instrumental variables).

The effects of ethnicity, one proxy for the childhood environment, suggest that Kurdish mothers
are 13 percentage points less likely to receive 4+ prenatal visits, 6 percentage points less likely
to deliver at a health facility, and postpone prenatal visits by around 0.7 months, compared to
Turkish mothers. Mothers with other ethnicities are 22 percentage points less likely to receive

4+ prenatal visits and postpone prenatal visits by around 1 month compared to Turkish mothers.

2TFor larger IV returns to education in terms of infant health and prenatal care, see Currie and Moretti (2003); for a
review of recent studies in terms of earnings, see Card (2001).
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Pregnancy experience, as measured by previous births, seems to play an important role in health
care utilization outcomes explored in the paper: mothers with less previous births are more likely
to seek health care services. Individual-level factors, however, excluding maternal education, do
not seem to explain infant health at birth.

The effect of place of residence shows that mothers in rural areas are more likely to give VLBW
births (around 5 percentage points). Mothers in rural areas are also less likely to use health care
services compared to mothers in urban areas. The results suggest that maternal education and
place of residence have significant effects on infant health and health care utilization. There are
also substantial differences in infant health and health care utilization between mothers living in
Istanbul and East Anatolia, especially Southeast Anatolia in infant health and Northeast Anatolia
in health care utilization. For instance, mothers living in Southeast Anatolia are 12 percentage
points more likely to give VLBW births, and 15 percentage points less likely to receive more than
4 visits, compared to mothers living in Istanbul. Mothers in Central Anatolia are also 11 percentage
points more likely to give VLBW birth compared to mothers in Istanbul, which again highlights

the importance of regional residence.

5.1 Robustness Checks

The last three columns of Table 3 present the effects of maternal education for the sample of moth-
ers ages 18-25, where unexposed mothers are now ages 22-25. These results provide a further
robustness check for ruling out that the results are driven by time-trends. The IV estimates in
columns (5) and (6) are very similar to the ones in columns (2) and (3), and, additionally, the
differences are not statistically significant for all outcomes, respectively. The tighter age window
estimates provide further evidence that there are significant effects of maternal education of moth-
ers who changed their educational attainment due to the change in the CSL on infant health and
prenatal care initiation.

Following Currie and Moretti (2003), the effect of maternal education is reestimated for a

15



sample of first-time mothers.2® Columns (1) and (2) of Table 5 present the results for a sample
of mothers of any parity (as in Table 3, columns (1) and (2)); while columns (3) and (4) present
the results for a sample of first-time mothers. The significant effect of maternal education on
infant health, length of health facility stay after delivery, and prenatal care initiation persists for the
sample of first-time mothers after controlling for the endogeneity of maternal education (column
(4)). Thus, Table 5 presents evidence that the results are robust to the exclusion of higher parity
mothers.

Sample selection is a problem if education affects the probability of being a mother.?® T fol-
low the two-step procedure developed by Heckman (Heckman, 1976; Heckman, 1979) in order to
account for possible sample selection bias. Towards this end, I estimate the probit function deter-
mining whether or not a woman becomes a mother by age 18 using the instruments (year-of-birth
dummies) as control variables, and the propensity scores calculated from these estimates are in-
cluded as controls in the estimations of health and health utilization for first-time mothers. Column
(5) of Table 5 presents the results after correcting for sample selection, indicating the results are
robust to introducing correction for sample selection.

Additional robustness checks are provided in Table 6. Column (1) repeats the estimates in
column (3) of Table 3, where mother’s year of birth dummies are used as instruments. Column (2)
adds a control variable indicating whether mothers exercise regularly (13% of the sample exercises
regularly), which may affect both her and her infant’s health.>* The results show no significant
effect of sports on any outcome, except for receipt of 4+ visits—mothers who exercise regularly are
about 8 percentage more likely to receive 4+ visits. Column (3) of Table 6 accounts for the fact that
exposure to internet may be associated with the outcomes; however, there was not any evidence
of such associations (around 7% of the sample uses internet regularly). Column (4) controls for

the type of sanitation facility of the household (30% did not have a flush toilet) as an indicator

28The treatment dummy, rather than mother’s year of birth dummies, is used as the instrument for maternal education
for the sample of mothers ages 18-29 due to small sample size. Of course, number of previous births is not used as a
control in these specifications.

2 Giines (2011) shows that female education reduces teenage fertility and the probability of being a teenage mother.

301 find no evidence that educated mothers exercise more. Results of the effect of maternal education on exercise
were insignificant (available upon request).
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of household wealth. Type of sanitation facility is found to be correlated with the receipt of 4+
visits—mothers living in a house with a flush toilet are 18 percentage points more likely to receive
4+ visits. The effect of maternal education is robust to the inclusion of each additional variable in
columns (1)-(4). Finally, column (5) includes all additional control variables, and the IV estimates

of the effect of maternal education remain robust for health outcomes and preventive care initiation.

5.2 Other Potential Mechanisms

In this section, other potential mechanisms through which maternal education may affect infant
health are explored. Table 7 presents the results from instrumental variables estimation using either
a discrete treatment dummy (columns (1) and (3)) or mother’s year of birth dummies (columns (2)
and (4)) as instruments for the samples of mothers ages 18-29 and ages 18-25 for various potential
mechanisms.

Panel A of Table 7 explores the effect of primary school completion on husband’s education
and occupation. Assuming that mother’s exposure to the CSL affects husband’s education only
through assortative mating, the first two rows of Panel A report the effect of wife’s primary school
completion on husband’s years of education as a continuous variable and husband’s primary school

completion (8+ years of education).?!

The results suggest that assortative matching does not play
an important role. The third row of Panel A presents the effect of maternal education on husband’s
occupation. Results suggest that mothers who completed primary school are more likely to marry
men who work in either service or industry sectors; however, none of the results are statistically
significant at all conventional significance levels.

Panel B of Table 7 presents the effects of maternal education on various outcomes. One poten-
tial mechanism through which maternal education may affect infant health is smoking behavior of
mothers during pregnancy; however, data is available only for ever or current smoking behavior.

Arguably, current smoking is a less noisy proxy for smoking during pregnancy. The results suggest

that mothers with 8+ years of education are around 30 percentage points less likely to be current

3I'Few husbands were exposed to the CSL as mentioned earlier; however, results are robust to excluding them.

17



smokers; however, the effect on ever smoking is insignificant. The effect of maternal education on
smoking behavior is consistent with the findings of Currie and Moretti (2003), which find that an
additional year of schooling reduces the probability of smoking by over 30 percent in the United
States. The last potential mechanism explored is mother’s occupation. There is a large effect of
maternal education on the probability of mother’s not working or working in the agricultural sector,
but the effect is only significant at the 10% significance level in columns (1) and (3).

In sum, mother’s primary school completion affects infant health through smoking behavior

and prenatal care initiation.

6 Discussion and Conclusion

This paper provides evidence of the effect of maternal education on infant health and explores
potential mechanisms through which maternal education may affect infant health. I use a change
in the compulsory schooling law in Turkey as a natural experiment, which extended compulsory
primary schooling from five to eight years (free of charge in public schools). I find that the law
increased the likelihood of mothers’ completing 8+ years of schooling by around 32 percentage
points on average.

Variation in the probability of completing primary school across cohorts induced by the change
in the CSL is used as an instrumental variable in order to explore the causal effect of maternal edu-
cation on infant health and potential channels through which schooling operates. The IV estimates
suggest that mother’s primary school completion improves infant health, as measured by very low
birth weight (reducation of approximately 17 percentage points), and, moreover, the results are ro-
bust to various specifications. The IV estimates also provide evidence that improvements in birth
outcomes are partly due to the effects of maternal education on maternal health behaviors: mother’s
primary school completion leads to earlier preventive care initiation and reduces smoking. Explor-
ing other factors that are likely to influence infant health does not suggest significant effects of

maternal education on formal prenatal care and delivery, occupation, and assortative matching.
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The results also suggest that, even after controlling for education, region and urban/rural resi-
dence are important factors of infant health and health care utilization, and, additionally, pregnancy
experience and ethnicity are important factors of health care utilization. Therefore interventions
aimed at these subpopulations are important for reducing infant health and health care utilization
disparities.

Future research may explore the causal effect of education along different maternal schooling
margins in developing countries, which may improve infant health to a greater extent. While the
results are consistent with the findings of a related study for a developed country as explored by
Currie and Moretti (2003), more research is needed for various settings, especially developing

countries, to understand the extent that the results can be generalized.
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Table 2: Effect of the CSL on Primary School Completion (First Stage)

(1) (2
Age 7-10 in 1997 0.315%**
(0.070)
Age 7&8 in 1997 0.5207%*3
(0.099)
Age 9 in 1997 0.234%*%
(0.098)
Age 10 in 1997 0.235%*
(0.111)
N 1677 1677
R? 0.286 0.289
F-statistic 12.62

* p<0.10, ** p < 0.05, *** p < 0.01. The F-statistic test the hypothesis that the coefficients of the mother’s year of birth dummies are jointly
zero. Notes: Standard errors are in parentheses. Standard errors are adjusted for clustering on the province of mother’s birth. All models include
individual- and community-level variables, and interactions between the mother’s year of birth dummies and the number of primary school aged
children in the province of mother’s birth (in 1995) as well as interactions between the mother’s year of birth dummies and enrollment rates

in the province of mother’s birth (in 1995). Model (1) uses discrete treatment dummy, and model (2) uses mother’s year of birth dummies.

23



Table 3: Effects of Maternal Education on Infant Health, and Health Care Utilization

OLS IV(T) IV (YOB) OLS IV(T) IV (YOB)
18-29 18-29 18-29 18-25 18-25 18-25
(1 2 (3 ) (5) (6)
Panel A: Health Outcomes
Very low birth weight -0.039%**  -0.166* -0.167* -0.038** -0.174* -0.184*
(0.009) (0.097) (0.098) (0.016) (0.107) (0.110)
Length of health facility stay 0.011 -1.788%** -1.114%* -0.153 -2.244%% 1 454%*

(0.155)  (0.844)  (0.617) 0.240)  (0.919)  (0.648)

Panel B: Health Utilization Outcomes

Formal prenatal care 0.032%%* 0.090 0.065 0.033* 0.043 0.035
(0.014) (0.105) (0.086) (0.019) (0.110) (0.087)
Receipt of 4+ prenatal visits 0.096%** 0.092 0.061 0.073* 0.111 0.137
(0.023) (0.159) (0.141) (0.037) (0.179) (0.144)
Prenatal care initiation -0.746%**  -1.603*  -1.635%*  -0.787***  -1.821% -1.560%*
(0.151) (0.850) (0.737) (0.191) (0.935) (0.802)
Delivery in a health facility 0.002 0.015 0.079 -0.008 0.033 0.085
(0.017) (0.091) (0.084) (0.025) (0.109) (0.092)
Delivery by health professionals 0.002 0.030 0.075 -0.006 0.037 0.076

0.015)  (0.082)  (0.079) 0.022)  (0.098)  (0.090)

Observations 1,677 1,677 1,677 927 927 927

* p <0.10, ¥* p <0.05, *** p < 0.01

Notes: Standard errors (reported in parentheses) are adjusted for clustering on the province of mother’s birth. All models include individual-
and community-level variables, and interactions between the mother’s year of birth dummies and the number of primary school aged children in
the province of mother’s birth (in 1995) as well as interactions between the mother’s year of birth dummies and enrollment rates in the province
of mother’s birth (in 1995). Instrumental variables are discrete treatment dummy in models (2) and (5), and mother’s year of birth dummies
for those exposed to the CSL in models (3) and (6). Models (1)-(3) contain 1,616 and 1,519 observations, and models (4)-(6) contain 891 and
836 observations for VLBW and length of stay outcomes, respectively. Health utilization models (1)-(3) contain 1,677, and (4)-(6) contain 927
observations.
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Table 4: Effects of Other Explanatory Variables

ey 2 3) “) 5) (6) (7
VLBW Time Prenatal 4+ Visits Initiation  Delivery Delivery
Formal Hospital Formal
Individual-level variables
Previous Births 0.018 -0.178* -0.062%**  -0.094%**  (0.505%*%*  -0.051%%*  -0.044%%*
(0.012) (0.093) (0.015) (0.017) (0.107) 0.011) (0.012)
Kurdish 0.009 -0.627*%*%*  -0.029 -0.130%**  0.669%* -0.055* -0.033
(0.023) (0.232) (0.030) (0.041) (0.267) (0.030) (0.027)
Others 0.018 0.204 -0.038 -0.220%*%*  0.994***  -0.013 -0.050
(0.031) (0.365) (0.032) (0.041) (0.359) (0.055) (0.043)
Community-level variables
Rural 0.051**  -0.339**  -0.054**  -0.146%** 0.764***  -0.071**  -0.080**
(0.020) (0.154) (0.023) (0.030) 0.191) (0.033) (0.033)
West Marmara -0.014 1.098%* -0.012 -0.014 0.096 0.027 0.049
(0.025) (0.608) (0.050) (0.086) (0.467) (0.052) (0.030)
Aegean -0.028 0.390 0.072%* 0.136%** -1.120%**  0.039 0.068%*
(0.029) (0.329) (0.034) (0.064) (0.360) (0.048) (0.032)
East Marmara 0.027 -0.105 0.023 -0.005 -0.175 0.057 0.014
(0.029) (0.289) (0.043) (0.058) (0.323) (0.041) (0.032)
West Anatolia 0.050 0.283 -0.063 -0.094 0.992%* 0.018 -0.015
(0.031) (0.375) (0.054) (0.075) (0.456) (0.041) (0.033)
Mediterranean 0.077**  -0.045 0.054 -0.008 -0.537 -0.006 -0.019
(0.034) (0.370) (0.045) (0.061) 0.411) (0.068) (0.051)
Central Anatolia 0.106%* 0.206 0.052 -0.032 -0.588 0.034 0.011
(0.054) (0.423) (0.044) (0.073) (0.433) (0.037) (0.027)
West Black Sea 0.031 1.526%* 0.048 0.009 -0.399 0.037 0.003
(0.028) (0.723) (0.049) (0.066) (0.429) (0.035) (0.029)
East Black Sea 0.025 0.742 -0.012 0.095 -0.035 0.085* 0.058
(0.030) (0.543) (0.049) (0.086) (0.484) (0.044) (0.037)
Northeast Anatolia 0.046%* 0.184 -0.107**  -0.108* 0.977%* -0.069 -0.020
(0.026) (0.431) (0.051) (0.060) (0.420) (0.060) (0.034)
Central East Anatolia 0.093* -0.257 -0.048 -0.139%*  0.280 -0.060 -0.105%*
(0.053) (0.528) (0.052) (0.071) 0.419) (0.054) (0.042)
Southeast Anatolia 0.123#**  -0.041 -0.038 -0.149%** 0.095 -0.008 -0.023
(0.036) (0.314) (0.056) (0.056) (0.459) (0.071) (0.051)
N 1616 1519 1677 1677 1677 1677 1677

* p <0.10, ¥* p < 0.05, *** p < 0.01
Notes: Standard errors (reported in parentheses) are adjusted for clustering on the province of mother’s birth. Specification in column (3) of

Table 3 is used.
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Table 5: Robustness Checks: First births

Any parity First births
OLS IV (T) OLS IV(T) IV (YOB)
18-29 18-29 18-29 18-29 18-29
@ 2 A3) “4) ®)

Panel A: Health Outcomes
Very low birth weight

Length of health facility stay

Panel B: Health Utilization Outcomes

Formal prenatal care
Receipt of 4+ prenatal visits
Prenatal care initiation
Delivery in a health facility

Delivery by health professionals

Correction for Sample Selection

Observations

0.039%%*  _0.166*
(0.009)  (0.097)
0.011  -1.788%*
(0.155)  (0.844)

0.032%%  0.090
0.014)  (0.105)

0.096%%%  0.092
0.023)  (0.159)

0.746%%%  -1.603%
0.151)  (0.850)
0.002 0.015
0.017)  (0.091)
0.002 0.030
(0.015)  (0.082)

No No

1,677 1,677

0.017%  -0.068%  -0.095%
(0.010)  (0.041)  (0.055)

0.083  -1.505%* -1.667**
(0.196)  (0.585)  (0.825)

0.036%%*  0.035 0.019
(0.011)  (0.054)  (0.046)

0.089%%%  0.050 0.100
0.028)  (0.134)  (0.202)

0.697#%%  _1.044%  -1.436%
(0.156)  (0.608)  (0.860)

0.016 0.032 0.046
(0.010)  (0.065)  (0.053)
0.011 0.049 0.017

(0.009) (0.032) (0.051)
No No Yes

733 733 733

* p < 0.10, ¥ p < 0.05, *** p < 0.01

Notes: Standard errors (reported in parentheses) are adjusted for clustering on the province of mother’s birth. The coefficients in columns (1)
and (2) are same with the ones in Table 3, and the same specifications (excluding the number of previous births as a control) are used for the
sample of first-time mothers in columns (3) and (4). Model (5) accounts for sample selection. Models (1) and (2) contain 1,616 and 1,519

observations, and models (3), (4), and (5) contain 711 and 714 observations for VLBW and length of stay outcomes, respectively.
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Table 6: Additional Robustness Checks

v v v v v
18-29 18-29 18-29 18-29 18-29
&) &) 3) “) &)
Panel A: Health Outcomes
Very low birth weight -0.167%  -0.169*  -0.168*  -0.169*  -0.171*
(0.098) (0.099) (0.098) (0.098) (0.098)
Length of health facility stay -1.114*  -1.211*  -1.116*%  -1.071*  -1.158%
(0.617) (0.638) (0.615) 0.611) (0.626)
Panel B: Health Utilization Outcomes
Formal prenatal care 0.065 0.066 0.065 0.060 0.061
(0.086) (0.086) (0.085) (0.083) (0.083)
Receipt of 4+ prenatal visits 0.061 0.052 0.057 0.037 0.029
(0.141) (0.143) (0.142) (0.138) (0.139)
Prenatal care initiation -1.635%*%  -1.653** -1.633** -1.505%* -1.529%%*
(0.737) (0.737) (0.724) (0.715) (0.702)
Delivery in a health facility 0.079 0.074 0.078 0.078 0.072
(0.084) (0.085) (0.082) (0.083) (0.083)
Delivery by health professionals 0.075 0.131 0.074 0.073 0.069
(0.079) (0.080) (0.078) (0.079) (0.077)
Control Variables
Sports No Yes No No Yes
Internet No No Yes No Yes
Flush toilet No No No Yes Yes
Observations 1,616 1,519 1,677 1,677 1,677

* p < 0.10, ¥* p < 0.05, ¥+ p < 0.01

Notes: Standard errors (reported in parentheses) are adjusted for clustering on the province of mother’s birth. The results of specification in

column (3) of Table 3 are repeated in column (1), and the same specification is used in other columns with additional control variables.
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Table 7: IV Estimates of Other Potential Mechanisms

IV(T) IV(YOB) IV(T) IV (YOB)

18-29 18-29 18-25 18-25
Potential Mechanisms @)) 2) 3) @
Panel A: Husband Characteristics
Husband Education -0.785 -0.909 -0.696 -0.748
(1.197)  (1.074) (1.291) (1.082)
Husband Completed Primary School 0.057 0.055 0.051 0.027
(0.198)  (0.181) (0.198) (0.182)
Husband Occupation -0.135  -0.054 -0.122 -0.039
(Agricultural Sector and No Work) (0.138) (0.138) (0.158) (0.154)
Panel B: Mothers Characteristics
Ever Smoke -0.173 -0.173 -0.136 -0.112
(0.201)  (0.204) (0.206) (0.192)
Current Smoke -0.310*  -0.298* -0.274% -0.217*
(0.166)  (0.171) (0.181) (0.166)
Occupation -0.300*  -0.164 -0.351**%  -0.187
(Agricultural Sector and No Work) (0.162)  (0.145) 0.175) (0.156)
Observations 1,677 1,677 927 927

* p<0.10, ¥* p < 0.05, *** p < 0.01
Notes: Standard errors (reported in parentheses) are adjusted for clustering on the province of mother’s birth. Instrumental variables are discrete

treatment dummy in models (1) and (3), and mother’s year of birth dummies for those exposed to the CSL in models (2) and (4).

28



