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Summary 
 
 
This paper considers changes in 
children's early health and 
education opportunities and 
outcomes in Turkey.  The study 
aims to look at changes in health 
utilization, nutrition, access to 
early childhood education and 
school enrolment rates for children 
between 2003 and 2008.   The 
findings suggest that health 
utilization has improved over time 
in these years and access to health 
care has increasingly become 
delinked from initial circumstances 
of children in the household, in 
parallel to Turkey's expansion of 
the Health Transformation 
Program.  On the other hand, 
nutrition outcomes remained 
correlated with maternal education 
and household wealth status. 
Access to early childhood 
education and care programs also 
came out to be highly regressive, 
with only households and children 
in the top quintile having access to 

child care programs outside the 
home. The paper also considers 
later educational attainment 
outcomes for older children, by 
circumstance groups and finds that 
while some progress has been made 
in enrolment in basic education in 
these years,  variables that define 
gender, mother tongue spoken at 
home and parental education 
remain significant determinants of 
early drop-outs as of 2008.   In the 
final section, the paper investigates 
exposure of a certain small group of 
children in Turkey to multiple risk 
factors at the same time, and 
evaluates the incidence by 
circumstance group the probability 
of facing overlapping risks in early 
childhood. the paper argues that 
children in these circumstance 
groups, and that have exposure to 
multiple risk factors, should be the 
primary target of social protection 
and early childhood intervention 
programs.  
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1 Introduction

The early childhood development years are important for the formation of the linked domains of

sensory-motor, cognitive-language, and socio-emotional skills. Studies show that early biological

and psychosocial risks affect individual development through changes in brain structure and

function (Walker et al., 2007); (Grantham-McGregor et al., Year) and lead to behavioral changes

that have an impact on the individual and society for life. Circumstances such as poverty – to

the extent that they increase a child’s exposure to certain biological and psychosocial risk factors

– may have long lasting effects on individual lives. Poverty is transmitted across generations

and perpetuated when the links between initial birth circumstances and childhood risks, and

hence later outcomes, remain in place. As such, failure of children from poorer backgrounds to

fulfill their developmental potential generates the intergenerational transmission of poverty.

The inequality of opportunities literature emphasizes the differences that arise in outcomes

by initial circumstances or “opportunities”. For adult outcomes (such as educational attain-

ment, labor market returns, earnings, etc.), it is appropriate decompose “inequality of outcomes”

∗Email: meltem.aran@developmentanalytics.org (Corresponding author)
†Email: cridaocano@worldbank.org
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in terms of inequality of opportunities (as defined by circumstances) and effort on the part of

the individual1 (Bourguignon et al., 2007). For early outcomes of children below a certain age,

it is less appropriate to speak about efforts determining outcomes (since the child’s efforts do

not determine his or her early development, hence we can look directly at outcomes and how

they are shaped by the child’s initial circumstances. Where there is complete equality of op-

portunities, we would expect children coming from different circumstance groups to show “on

average” similar levels of health and educational outcomes.

Studies on the inequality of opportunity in early childhood development abound, and vari-

ous methodologies have been employed to examine these effects on child health outcomes. Zere

and McIntyre (2003) ran a study in South Africa using concentration indices to measure mal-

nutrition in children and its correlation with household socioeconomic background. The study

finds a connection between malnutrition and regional and ethnic disparities. Burgard (2002)

also measures inequality of opportunity by focusing on racial inequalities in childhood stunting

in both Brazil and South Africa, employing a generalized estimating equations method. The

paper similarly finds that child stunting across racial lines are strongly correlated with a house-

hold’s socioeconomic status. Pathak and Singh (2011) use bivariate analysis, poor-rich ratio

and concentration indices to assess trends of malnutrition. Mohanty and Pathak (2009) use a

similar methodology to measure the inequalities in access to maternal care services and child

immunization. Both studies find disparities in these outcomes to the disadvantage of the poor.

There are also a number of cross-country analyses addressing early childhood development.

In a recent paper analyzing indicators on maternal and child care, Barros et al. (2012) find that

variability in the coverage of indicators is highest for the poorest groups in all the countries in the

study. In another cross-country evaluation, Wagstaff (2003) finds that the rates of malnutrition

or death for children in households living on one dollar a day vary depending on the country in

which the children live. The author concludes that higher levels of per capita public spending

are associated with lower levels of malnourishment of childhood mortality.

Existing literature on Turkey suggests similar results about effect of inequality of opportunity

1One way to decompose inequality into opportunities and efforts is to look at inequality in outcomes across
initial circumstance groups. These circumstances – such as parental background, place of birth, number of siblings
and wealth of household- are morally irrelevant to individual outcomes, and should not matter in a context of
equal opportunities. In other words, on average outcome indicators between circumstance groups should be
approximately equal in value and all variation in outcomes should come from inequality within circumstance
group (which would be determined by individual effort).
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in child health outcomes. Studies by Celik and Hotchkiss (2000), Erbaydar (2003), and Cindoglu

and Sirkeci (2001) found that significant disparities in the utilization of maternal and child care

services exist to the disadvantage of the poor. Education of the mother, health insurance

coverage and regional location are among the most prominent factors affecting the utilization of

these services. Celik and Hotchkiss (2000) and Cindoglu and Sirkeci (2001) both use the Turkey

Demographic and Health Survey (TDHS) 1993 to uncover the socioeconomic factors affecting

usage of maternal health care services. Erbaydar (2003) uses a different cross sectional data set

from a survey conducted in five Turkish cities.

In a recent study, Assaad et al. (2012) examines the patterns of inequality of opportunity on

child health outcomes in a number of Arab countries and Turkey using demographic and health

survey data. The outcome variables used in the paper are standardized height and weight of

children in checking for the prevalence of stunting or wasting. The study finds that in Turkey

total inequality is declining over time. Using TDHS 1993 data, Wagstaff (2003) finds that

Turkey is one of the countries with the most unequal distribution of child health outcomes,

including in underweight and stunting.

The effect of inequality of opportunities on education enrollment has attracted considerable

attention as well. Studies focusing specifically on Turkey show that socioeconomic factors,

especially wealth and parental education, are important in determining school enrollment for

children. Gender gaps were also found to be a strong indicator for inequality (Tansel, 2002);

(Smits and Hosgor, 2006); (Ferreira et al., 2010). A recent World Bank report, “Life Chances in

Turkey”, (Hentschel et al., 2010) similarly contributes to the study of inequality of opportunities

in the country. The report measures inequality of wealth outcomes among today’s adults in

Turkey and differences in outcomes for today’s children by looking at different opportunity

groups. The main data source for child outcomes used by this report was the TDHS (2003).

Our paper is similar to the earlier World Bank study in that we also identify opportunity –

“circumstance” – groups in evaluating the prevalence of inequality. Furthermore, our paper

makes use of the latest TDHS 2008 data results, which have since been made available to

researchers, and compares it with the 2003 results.
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Figure 1: Hypothesized relations between poverty, stunting, child development, and school
achievement

Source: Walker et al. (2007).

2 Conceptual Framework

A series of articles in LANCET magazine on early childhood development and risks in developing

countries summarizes the framework for how poverty can lead to poor childhood development,

increase exposure to biological and psychosocial risks and impede with a child’s ability during

schooling and progress. This process is demonstrated in Figure ?? below.

The LANCET articles review the evidence linking compromised development with modi-

fiable biological and psychosocial risks encountered by children from birth to 5 years of age.

The set of articles identifies four key risk factors where the need for intervention is urgent: (i)

stunting, (ii) inadequate cognitive stimulation, (iii) iodine deficiency, and (iv) iron-deficiency

anemia. These risks affect school readiness and subsequent school performance in children by

weighing on cognitive ability, socio-emotional competence and sensory-motor development. The

effect of these risk factors on development and human potential are substantial. Furthermore,

risks often occur together or cumulatively, and these overlapping risk factors can have adverse

effects on children from the most disadvantaged backgrounds (Walker et al., 2007).

Early childhood development literature on ecological risk factors emphasizes that children

who are exposed to multiple risk factors in their early years are less likely to develop to their
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full potential (Seifer and Sameroff, 1987); (Shonkoff and Meisels, 2000). A child that is exposed

to one risk factor, such as poverty, may still be able to recover if he or she is surrounded by a

mother or father who is able to provide the cognitive and social stimulation the child needs. If

the parents are unable to provide such nurture, the extended family or the neighborhood may

play a role. On the other hand, the presence of multiple risk factors compounds the likelihood

that a child will fail to develop to his or her full potential. It is precisely the accumulation of

multiple negative circumstances that characterize those highest risk groups that should be the

main target of policy intervention.

In this regard, this paper aims to update the analysis on inequalities in child health and edu-

cation outcomes by using the above framework of inequality of opportunities to focus specifically

on multiple and overlapping risk factors in early childhood development that particularly affect

readiness for school and performance. As such, our study introduces three new considerations

measuring the effect of inequality of opportunities on education not mentioned in the studies

above. In doing so, we: 1) analyze access to preschool services (for ages 0-4) by households

in different income quintiles across Turkey; 2) use Kaplan-Meier survival rates to compare the

length of time spent in education as varies between the most and least advantaged groups of

children; and 3) extend the evaluation of TDHS 2003 data by also looking at the recent TDHS

2008 data results from the European Statistics on Income and Living Conditions (EU-SILC)

2006 and 2007.

3 Data

Three principal data sets used for the analysis in this study. TDHS 2003 and 2008 are the

main data sources used for the health utilization and nutrition analyses. These are also used

in analyzing children’s enrollment in preschool, basic and secondary education age groups. The

TDHS data used by the World Bank to compile the World Development Indicators are calculated

for children in the 0-4 year old age group (unless otherwise stated, as in the immunizations and

enrollments analysis). The analysis uses sample weights in the cross tabulations as well as

multivariate probit analyses.

The EU-SILC 2006 and 2007 data sets are used to assess access to child care and preschool
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services for children in the 0-4 age group. This paper uses a number of variables gleaned from

this data set, including: education at preschool; child care at center-based services; child care

at day-care centers; child care by a professional child-minder at a child’s home or at a child-

minder’s home; child care by grandparents, other non-parent household members, relatives,

friends or neighbors. These are measured against household per capita income quintiles looking

at household disposable income.

We define seven initial circumstance groups for which we measure the prevalence of the

variables identified in the data and this study. These are:

1. Location of childhood: Urban or Rural (2 categories)

2. Region of childhood: West, South, Central, North and East (5 categories)

3. Mother’s Education: No formal education, primary, secondary, higher education (4

categories)

4. Father’s Education: No formal education, primary, secondary, higher education(4 cat-

egories)

5. Turkish mother tongue: Turkish, non-Turkish mother tongue spoken at home (2 cat-

egories)

6. Household wealth (asset) quintiles: 5 quintiles2 (5 categories)

7. Gender of the child (2 categories)

Using these circumstances, the study looks at the profiles of the most and least advantaged

groups of children in the country in carrying out the analysis. Disadvantaged children are those

who live in rural areas, with parental educational attainment being primary school or less, and

in households where the mother tongue is not Turkish. Children in the advantaged group are

defined as those who live in urban areas, where the mother has at least secondary and the father

has at least tertiary education, and where the at-home mother tongue is Turkish.

2The 5 asset quintiles are separated using child weights in the data.
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4 Results

4.1 Health Care Utilization during Pregnancy, Birth and Early Postnatal

Period

The early childhood period starts at conception given that pregnancy is an important period

of physical growth and cognitive and emotional development for the infant. The care that a

woman receives during pregnancy and birth can reduce risk of illness and death for both mother

and infant. The analysis in this paper starts by looking at access to care during pregnancy and

birth for each child between the ages of 0 and 4 in the sample. In the TDHS 2003 and 2008 there

are several questions that look at maternal and infant health. This paper specifically considers

(i) the incidence of the mother not receiving antenatal care during pregnancy, (ii) birth not

taking place at a hospital or health facility, and (iii) birth not being assisted by trained health

staff.

As of 2003, roughly 25 per cent of births in Turkey took place with no antenatal care for the

mother, and a similar percentage of births took place outside of health facilities (26.3 percent)

and were not attended by skilled health care staff (22.6 percent). These percentages were

significantly higher in rural areas and in eastern parts of the country, where the percentage of

births not attended by skilled staff reached 37.8 percent and 42.9 percent, respectively. Mother’s

education level, language spoken at home and asset (wealth) quintiles of the household were

the strongest correlates of health care utilization for antenatal care and birth in 2003. In 2003

a child born in a rural household where the mother and father had no formal education, did

not speak Turkish as a first language, and was in the poorest quintile was twice as likely not to

receive any care or check-ups during pregnancy, and 58 percentage points more likely to have

been born without the attendance of skilled health care personnel (such as a doctor, nurse, or

midwife) than a child born to an urban mother with higher education and in the top quintile.

The child’s likelihood of being delivered in a health facility was also lower by 85 percentage

points in these circumstances (Annex Table 1 A Columns 1-4).

By 2008, there was a significant improvement in rates of access to health care during birth.

The percentage of births not delivered in public or private health facilities was down to 14.3

percent, and percentage of births not attended by skilled health staff was down to 12 percentage
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points. Both indicators were down by about 10 percentage points in the five years between 2003

and 2008. Access to antenatal care also improved, with only 6.6 percent of births of children in

the 0-4 age group in 2008 having had no antenatal care curing pregnancy.

This expansion in health care access during pregnancy and birth disproportionately benefited

the poor. For the poorest quintile, the percentage of births not attended by skilled health staff

was down nearly by 17 percent. By 2008, rural location and mother’s education levels were no

longer strongly correlated as impediments to access to health care services during pregnancy

and birth. A child born to a rural, non-Turkish speaking mother in the poorest quintile with

no education in 2008 was only 21 percentage points (down from 58 percentage points) more

likely to not have his or her birth attended by a skilled health care professional compared to

a child born to an urban mother in the richest quintile with a higher education degree. While

the differences across circumstance groups still persist, the rapid progress made in terms of

making services available to the poorest and most disadvantaged communities in such a short

time period is worthy of note.

For postnatal care of infants, two variables are considered: (i) the child having a postnatal

check-up within two months of birth and (ii) the child having received a full set of immunizations

between months 12 and 23. The postnatal check up of the infant variable is not available in the

2003 TDHS dataset, and in the 2008 dataset the urban/rural difference in access to postnatal

care is not significant. Similar to other health utilization outcomes described earlier, by 2008

location in a rural household is no longer associated with limited or no access to health care

after birth. However, asset quintiles and mother tongue not being Turkish remain significant

and strong correlates for a lack of health care services for young infants. In 2008, a child in the

poorest quintile was 33 percentage points more likely to not benefit from health services early

in life compared to an infant in the top quintile. Household size (having more than five children

in the household) is also a strong correlate of not accessing health care for infants (see Annex

Table 1 B).

Vaccinations that protect children against death from preventable diseases have expanded

in coverage throughout the world over the past 20 years. The set of immunizations considered

in this section are: BCG, DTP (1,2,3), polio (1,2,3) and measles. In Turkey, the coverage of

BCG, DTP1 and polio 1 are quite high: less than 4 percent of children in the 12-23 month group

8



go without these vaccines in the country. However, follow up rates for DTP 2 and 3, polio 2

and 3, as well as measles immunizations (MMR) are not as wide spread3. About 46.8 percent

of children in the 12-23 month age group in Turkey in 2003 and 26.5 percent of the age group

in 2008 were missing at least one of the vaccinations in the list of scheduled vaccinations. The

multivariate analysis provided in Annex Tables 1 A and B show that while in 2003 lack of a

full set of immunizations was associated with rural location, this association no longer exists by

2008. In 2003, household mother tongue and asset quintile variables were important correlates

in children not having a full set of immunizations, but by 2008 the significance of these variables

disappeared.

In sum, for most health care utilization variables, the regional variable has become less

significant in determining the probability of access to services in the five-year period analyzed.

This may be a result of the expansion of supply-side health facilities and health care staff

in underdeveloped eastern and rural parts of Turkey between 2003 and 2008. On the other

hand, asset quintile and the non-Turkish mother tongue dummy variables remain significant for

most of the health care utilization indicators, signaling that targeting of specific disadvantaged

populations is still necessary for reaching full access to health care services.

4.2 Malnutrition Indicators and Micronutrient Intake

Child malnutrition is linked to poverty, low levels of education, and poor access to health

services. Malnourishment in children – even when moderate – increases risk of death, inhibits

cognitive development, and affects a child’s health status later in life (ODonnell et al., 2008).

While growth potential in preschool children is similar across countries and not dependent on

differences in genetic make up, stunting is known to be caused by poor nutrition and infection

in early childhood (Grantham-McGregor et al., Year). The first series of the LANCET articles

on child development in developing countries highlights longitudinal studies that show how

early stunting predicts subsequent cognition, school progress, or both. Early nutrition variables

are therefore important to consider as these biological factors in the early years link closely to

3In this analysis we concentrate on children in the sample, between 12-23 months of age. Since the follow-up
vaccines for DTP and polio are scheduled within six months of birth and measles shots are scheduled for 12 months
after birth, looking at coverage for these vaccines among the relevant age groups gives more accurate results.
This is also the age group used in the World Development Indicators (WDI) for reporting global immunization
indicators. (World Development Indicators 2010)
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later cognitive ability, school performance, and hence social and economic success as adults.

Anthropometric measures such as height-for-age4 (stunting), weight-for-height5 (wasting) and

weight-for-age6 (underweight) are used in this analysis to evaluate differences in malnutrition

levels across opportunity groups.

Stunting: Stunting is a measure of chronic malnutrition caused by poor nutrition and is

often compounded by coincidence with infectious diseases (Grantham-McGregor et al., Year).

Prevalence of stunting (height-for-age measure below two standard deviations of the interna-

tional median) was about 13.2 percent for children in the 0-4 year age group in Turkey in 2003

and came down slightly to 11.2 percent in 2008. The variation in stunting prevalence across

circumstance groups is wide. Among the most advantaged group of children in the sample,

the prevalence is 3.9 percent, while in the disadvantaged group this level was 28.7 percent in

2008. There were significant differences in stunting prevalence across asset quintiles when mea-

sured in 2008, and in the multivariate analysis for nutrition variables that year, asset quintiles

remained the only significant correlates for the phenomenon (see Annex Table 2 B). Severe

stunting (height-for-age measure below three standard deviations of the international median)

is prevalent in 3.2 percent of children below age 5 in the country in 2008, and once again asset

quintiles were highly significant and showed large coefficients relating to the severity of stunting.

Of note, low parental education variables were not associated with higher incidence of stunting

or severe stunting in Turkey in 2008.

Underweight prevalence: Underweight prevalence, which may reflect both chronic and

acute malnutrition (or a combination of both) afflicted 2.9 percent of the 0-4 age group, while

4Height -for-age (H/A) reflects cumulative linear growth. Height for age deficits indicate past or chronic inad-
equacies of nutrition and/or chronic or frequent illness but cannot measure short-term changes in malnutrition.
Low H/A relative to a child of the same sex and age in the reference population is referred to as “shortness.”
Extreme cases of low H/A, in which shortness is interpreted as pathological, are referred to as “stunting.” H/A
is used primarily as a population indicator rather than for individual growth monitoring. (World Bank 2008)

5Weight-for-height (W/H) measures body weight relative to height and has the advantage of not requiring
age data. Normally, W/H is used as an indicator of current nutritional status and can be useful for screening
children at risk and for measuring short-term changes in nutritional status. At the other end of the spectrum,
W/H can also be used to construct indicators of obesity. Low W/H relative to a child of the same sex and age
in a reference population is referred to as “thinness.” Extreme cases of low W/H are commonly referred to as
“wasting.” Wasting may be the consequence of starvation or severe disease (in particular, diarrhea). (World
Bank 2008)

6Weight-for-age (W/A) reflects body mass relative to age. W/A is, in effect, a composite measure of height-
for-age and weight-for-height, the term “underweight” is commonly used to refer to severe or pathological deficits
in W/A. W/A is commonly used for monitoring growth and to assess changes in the magnitude of malnutrition
over time. However, W/A confounds the effects of short- and long-term health and nutrition problems. (World
Bank 2008)
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wasting prevalence stood at 1 percent among this group in 2008. Figure 2 shows height-for-age

and weight-for-age z-scores (standardized around the international median) for children ages 0-4

in Turkey in 2003 and 2008 for both the advantaged and disadvantaged groups. It is possible to

observe that the divergence across opportunity groups narrowed in the five-year period analyzed

in this study.

Low birth weight: While low parental education (particularly mother’s education) is

not associated with high levels of malnutrition in children as measured by stunting and severe

stunting prevalence, it does have a strong association with nutrition of infants during pregnancy

in the prenatal period. Low birth weight (defined by birth weight lower than 2.5 kg) as well as a

lack of iron supplementation during pregnancy is associated with low levels of education of the

mother (Annex Table 2B). While assets, household size, and location of household (urban/rural)

are not linked to low levels of birth weight, the level of education of the mother is. The link

between low birth weight of an infant and a mother’s education, as well as wealth status, may

signal the importance of nutrition training programs for pregnant women.

Iron deficiency: The necessary level of micronutrient intake is vital for healthy devel-

opment of children. An analysis of nutrition indicators would also include an evaluation of

access to (i) vitamin A (ii) iodized salt at the household level, and (iii) iron supplementation.

Unfortunately, the TDHS datasets for 2003 and 2008 do not collect information on vitamin A

supplementation and levels of salt iodization. However, information on the mother’s intake of

iron tablets during pregnancy is available. Iron deficiency anemia is reported to cause poorer

mental, motor, socio-emotional and neurophysiological functioning in infants, and it is identified

as one of the key biological risk factors that children face in the early stages of life (Lancet,

2007b). According to Lancet, “there is conclusive evidence that infants with iron deficiency

anemia are developmentally at risk in the short term, and [there is] consistent evidence that

they continue to be so in the long term despite iron therapy. Large supplementation trials in

infants in developing countries show benefits of iron, especially on motor and socio-emotional

outcomes, which holds promise that long-term effects can be prevented with supplementation”

(Walker et al., 2007).

This study focuses on two variables that are important for determining and supplementing

iron deficiency anemia during pregnancy: (i) whether the mother has had blood tests during
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her pregnancy, and (ii) whether she took any iron supplementation tablets while pregnant. The

mother’s education level and family size are strong correlates of whether blood samples are

taken from the mother during pregnancy to determine any need for supplementation. While

the variable measuring for a blood sample taken during pregnancy was not available in the

TDHS 2003 dataset, the 2008 data shows the incidence of not having any blood samples during

pregnancy was around 14.5 percent in 2008, with about 40.9 percent of children in the least

advantaged group being born to mothers who had not administered blood tests. The incidence of

not taking iron supplementation was lower, at 3.8 percent of pregnancies (of children under the

age of 5) as of 2008, down from 10.3 percent in 2003. While in 2003 this variable was strongly

linked to rural location, parental education, a non-Turkish mother tongue, large household

size, and low asset quintiles, by 2008 these associations had become weaker. An expansion of

prenatal nutrition care packages may have played a role in increasing access to better prenatal

care through iron supplementation in the time period analyzed.

4.3 Education Outcomes and Enrollments in Turkey

4.3.1 Early Education and Access to Center-Based Child care and Preschool Ser-

vices (Ages 0-4)

Access to home-based or center-based early childhood education services is important for im-

proving access to cognitive stimulation for children and increasing school readiness. Early

childhood education, when targeted correctly, can provide children from more disadvantaged

backgrounds the opportunity to catch up with their more advantaged peers in terms of cognitive

development. These types of programs can be used to increase access to opportunities, mak-

ing for a more equal playing field among children of various backgrounds and circumstances.

For example, preschool training can help develop pre-literacy and pre-numeracy skills required

for starting primary school. For children who grow up in non-Turkish speaking households,

preschool can also help facilitate learning in the language of instruction for children whose first

language differs from the official one taught in school.

For the 0-4 age group, the probability of benefiting from center-based child care or preschool

services is highly regressive (pro-rich) in Turkey. The EU-SILC measures provide information

on access to preschool and child care services (provided by non-parents) for the 0-4 age group.
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Child care definition includes care provided by (i) family members other than parents, (ii)

professionals (provided at their home or at the child’s home), (iii) day-care centers, (iv) other

center-based services, and (v) preschools. Figure 3 Panel A provides a breakdown of the average

number of hours per week a child in the 0-4 year age group spends in child care by type of

provider. For the bottom two quintiles, the number of hours a child spends in the care of

non-parents is absolutely minimal, with an average child in these quintiles spending less than

two hours in daycare, center-based or preschool services. For children in the third and fourth

income quintiles, the amount of center-based care from all three sources is still minimal at less

than three hours per week. Only in the top income quintile does center-based child care reach a

mean level of about 19 hours per week. Center-based care (day-care, preschool or other similar

services) is complemented by child care by professionals and family members for this quintile.

Even in the top income quintile, less than one in five children in Turkey attend center-based

services for child care, and in the lower per capita quintiles this level remains below 4 percent.

Figure 3 Panel B provides an analysis of the percentage of children benefiting from center-based

services in each per capita income quintile in 2006 and 2007. The analysis provided here does

not allow us to probe into the supply and demand side reasons for low utilization of child care

services, however, it does point to the fact that market penetration of center-based child care

services is extremely low in Turkey. Even child care by family members other than parents

remains low, particularly for the bottom three quintiles. Anecdotal evidence suggests that high

rates of rural-urban migration coupled with extended families and the elderly remaining behind

in cities of origin make it difficult for young couples to benefit from child care by other family

members. In the absence of institutionalized and affordable center-based care, such urban

migration patterns and diminishing support from extended family and social networks likely

also contribute to the low female labor force participation rates in the country.

4.3.2 Educational Enrollment and Attainment in Basic and Secondary Education

In Turkey, some progress has been made in recent years in terms of expanding opportunities to

poorer asset groups, particularly in increasing school enrollment of female children. However,

there remain some disadvantaged children in the country who do not benefit from public educa-

tional investments. We observe persistent patterns of low enrollment and early dropout among
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the most disadvantaged groups in the country, which perpetuates a cycle of poverty. Turkey has

attained nearly universal enrollment rates in basic education (for ages 6-14), and enrollments

in secondary education have also increased in recent years. The overall levels of enrollment

increased from 89.4 percent to 92.9 percent for the basic education age group (ages 6-14), and

from 59.8 percent to 68 percent for the secondary school age group (ages 15-17) between 2003

and 20087. While most of the benefits of expansion in enrollment rates have been pro-poor,

differences persist across opportunity and gender profiles for probability of enrollment. The

enrollment rate for the poorest quintile has increased by 7.6 percentage points at the basic edu-

cation level and 8.3 percentage points in the secondary school level in the time period analyzed,

while the marginal expansion of benefits to the top quintiles were more modest. By 2008, for

the top asset quintile, basic and secondary education was nearly at full coverage (97.7 percent

for basic education and 87.7 percent for secondary education), while for the poorest quintile

group enrollment probability was only around 85.2 percent in the basic education level and fell

to 36.4 percent in the secondary school level.

Asset quintiles as well as parental education variables remain significant correlates of school

enrollment in Turkey. The multivariate probit analysis for enrollments provided in Annex Table

3 shows the correlates of being enrolled for the different age groups as of 2003 and 2008. For

enrollments in basic education, the strongest indicators (as of 2008) are the father’s educational

attainment variable, asset quintiles, mother tongue, and the gender of the child. A girl born to

a household in the poorest quintile where the father has no formal schooling is 18.6 percentage

points less likely to be enrolled in school between the ages of 6-14 when compared to a boy in

the top quintile whose father has received higher education. Mother’s educational attainment

and urban/rural location are not strong correlates of enrollment for children in basic education,

controlling for other characteristics of the household. For enrollment of children ages 15-17,

rural location as well as mother’s education variables become significant, along with the asset

quintiles, father’s educational attainment and gender of the child.

Figure 4 Panel A shows the probability of enrollment in school broken down by age for the

7In this paper, educational enrollment is calculated, for the basic education level age group (7-14 year olds
inclusive) and the secondary education level 15-17 year olds (inclusive) in the sample separately. Enrolment
rates by circumstance group are calculated (for years 2003 and 2008) from the TDHS data from the answer to
the question “is the child currently enrolled in school”. Note that these are not net enrolment rates per se; the
definition is the probability of being enrolled in school for the given age group of children in the sample, without
regard to the level of education.
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least and most advantaged groups of children in the country. These charts show that the gap

between the opportunity groups have declined in terms of enrollments in recent years, though

significant differences in educational enlisting remain, particularly after age 10. The top two

graphs in Figure 5 Panel A provide educational attainment rates (number of years of schooling)

by age group across the least and most advantaged children categories. While the advantaged

group of children accumulate on average one year of education each year from ages 7 through

22 (reaching 13.6 years of total educational attainment on average for children older than 22 in

these households), in the least advantaged group educational attainment remains at an average

of 6.1 years among the same age bracket. Consistent with the enrollment analysis, these charts

demonstrate an increase in educational attainment for the least advantaged children in recent

years, though significant gaps in schooling remain for older children.

In recent years, Turkey has invested significant resources from both public and non-governmental

budgets into reducing the gender gap in educational enrollment, and these efforts have been

partially successful. However, according to the multivariate probit analysis undertaken in this

study, being a girl child is still associated with lower probability of enrolment in both basic and

secondary education levels. The gender variable (for being female) takes on a negative coeffi-

cient, indicating that girls are still slightly at a disadvantage compared to boys: girl children are

2.2 percentage points less likely that boys to be enrolled at the basic education age group, and

5.4 percentage points less likely to be enrolled at the secondary school age group, controlling

for all else. At the secondary school level, parental education (both for mother and father)

and household wealth variables explain most of the variation in enrollment. It is important to

note, however, that in 2003 being a girl child was associated with a 14 percentage point lower

probability of enrollment for ages 15-17. By 2008, this was reduced to 5.4 percentage points,

controlling for all other household characteristics. Similarly, at the basic education level there

has been a reduction (though small) in the negative size of the partial correlation coefficient

associated with being a girl child. Hence, we can speak of an “improvement” in the likelihood

of enrollment for girls, particularly at the secondary school level in the time period analyzed. In

Figure 4 Panel B, the two charts plot the probability of enrollment for boys versus girls, specifi-

cally within the least advantaged category. The analysis in these charts also shows the reduced,

though by no means eliminated, gender differences in enrollment, particularly in the early ages
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of schooling. The bottom two figures in Figure 5 Panel B consider educational attainment for

boys and girls in the least advantaged category, showing once again the gender differences in

enrollment with the gap in educational attainment narrowing over time.

4.3.3 Kaplan-Meier Survival Rates in Educational Enrolment

The differences in educational attainment can also be expressed within a survival function in

the following form:

S (t) =
number of individuals surviving longer than t

total number of individuals in sample

The function estimates survival rates from data that may be incomplete or censored and uses

a maximum likelihood estimator to estimate the survival rates by grade. For the individuals

who are still at school, we do not know the final grade of completion while for those who

have already left school we have an educational attainment level that will not change. These

individuals contribute to the likelihood function in different ways: (i) those who are still in

school contribute to the likelihood function as P(T=t) where t is the last grade completed and

T is educational attainment. And (ii) those who are still in school contribute to the likelihood

function as P(T>=t).

The log likelihood function which also maximizes the likelihood function can be expressed

as the following:

lnL = (1 − s)
∑

ln (P (T = t)) + s
∑

ln (P (T ≥ t)

We maximize the log likelihood function with respect to different values of the survival rate (s)

and depending on the choice of the probability distribution function; we get different estimates

of s. The Kaplan-Meier method computes the probability of not surviving in the system (no

longer being enrolled) at a certain point of time, conditional on survival up to that point. The

method uses the information of censored individuals until the point when the individual is no

longer enrolled. In this way, it maximizes utilization of available information on time to event

of the study sample.
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The survival function used in the Kaplan-Meier method is:

S (t) = πt(1 − (dt/nt))

where (dt/nt) represents the probability of dropping out at time t conditional on being enrolled

at time t-1. The censored individuals are excluded from the denominator of enrolled individuals

at the point where they drop out, though they are included at each preceding point. The sample

of individuals is limited to those between ages 10-20 inclusive in this analysis.

The results of the non-parametric estimation using Kaplan-Meier survival rate estimations

are provided in Figure 6 Panel A for 2003 and 2008 for the advantaged and disadvantaged

groups in the sample. The breaking points in enrollments are at grade 5 and grade 8 for

the disadvantaged group in both of these years. However, up to grade 8, the survival rate of

the disadvantaged group is consistently higher in 2008 when compared to 2003. The survival

rate is higher for the first 5 years of schooling in 2008, with 86.2 percent of individuals in the

disadvantaged group estimated to survive to grade 5 in 2008, compared to 79 percent in 2003.

The difference between the two estimates is statistically significant. The survival rate at grade

8 for the disadvantaged group is 69 percent in 2008 compared to 57.4 percent in 2003, and once

again the difference between the two estimates is statistically significant. After grade 8, there is

another sharp decline in enrollments where the difference in enrollments between the two years

disappears. So beyond grade 8 (at the upper secondary “lise” level) the survival rate estimates

for 2003 and 2008 are at similar levels for the disadvantaged group.

Kaplan-Meier survival rates for girls and boys in the disadvantaged group are provided in

Figure 6 Panel B. For boys, the breaking points in enrollment were at grade 5 and 8 as of 2003,

with survival rates dropping to 75 percent beyond grade 5 and 59 percent beyond grade 8. By

2008, the breaking point at grade 5 for boys in the disadvantaged group had almost disappeared,

though the sharp decline in enrollments remained beyond grade 8. The survival rate for boys

at grade 9 between the two years was about the same. For girls, the expansion in enrolments

in the early years pushed up the survival rates in the first 5 grades. However, beyond grade 5

the drop in enrollments remained a problem for girls in the disadvantaged group as of 2008.
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5 Multiple (Overlapping) Risk Factors in Early Childhood

This study has so far considered individual risk factors that children may face in their early

years, but in reality many children face multiple risk factors at the same time. In Turkey, one

particular group of children makes up a large percentage of the total children in the country that

are exposed to a set of the critical risk factors. Of the four major biological and psychosocial

risks listed by Lancet, we are able to directly or indirectly measure (i) stunting (directly from

anthropometric measures of children in TDHS data), (ii) risk of iron deficiency anemia, and (iii)

risk of not receiving enough cognitive stimulation. To proxy for cognitive stimulation, we take

the sample of children with mothers having no formal education and where the children do not

attend any form of preschool or kindergarten. We define this as the risk group for potentially

not receiving enough cognitive stimulation at home or outside.

When we define these risk groups in the way mentioned above, we find that of all children

in the 0-4 age group in the DHS 2008 sample, 40.8 percent are exposed to at least one of these

risk factors, and 4.5 percent of children are exposed to at least two risk factors in their early

years. An estimated 2.5 percent of children in the sample of 0-4 year olds in Turkey face at

least three overlapping biological or psychosocial risks. When we look at exposure to biological

and psychosocial risk factors by wealth status, we find that in the bottom asset quintile, about

65 percent of children are exposed to at least one of the listed risk factors, and 12.4 percent

are exposed to at least two risk factors. In the least advantaged group of children, about 80

percent are faced with at least one risk factor, while 20 percent are faced with at least two, and

about 12 percent are faced with at least three risk factors. These groups of children in Turkey

face the highest risks to their biological, psychosocial, and cognitive development and should

be a priority target group for early interventions. (See Annex Table 4 for a detailed analysis on

exposure to overlapping risks by circumstance groups.)

6 Conclusion

This study evaluated changes in child health and education outcome indicators along children’s

circumstances and opportunity groups between 2003-2008.

In terms of health care utilization during the antenatal and immediate postnatal period, the
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study found that there have been significant improvements in the years under consideration,

whereby regional variables have become less significant in determining the probability of access

to services. Expansion of supply-side health facilities and providers in the more underdeveloped

regions of the country, as well as targeted demand-side programs, such as the Green Card

health insurance scheme, may have contributed to these changes in health care access. In spite

of these developments, asset quintiles as well as the mother tongue variable remain significant

in determining health utilization even as of 2008.

In terms of malnutrition, stunting still remains at a high 11 percent in Turkey as of 2008,

and is linked mostly to the asset quintiles of the household. Low birth weight and lack of iron

supplementation during pregnancy, which are largely dependent on nutrition during pregnancy,

are linked more strongly to maternal education variables than to assets, perhaps signaling a

need for expanding nutrition and parental training programs targeting expecting mothers from

low education backgrounds.

The study found that coverage of child care and preschool programs for the 0-4 age groups re-

mains extremely limited and regressive in targeting. Similarly, despite the government’s targets

for expanding preschool to the 4-5 year old age group, as of 2008 the probability of enroll-

ment for this age group remains low. Nevertheless, in recent years there have been significant

improvements in expanding enrollment in basic education, particularly for girls from disadvan-

taged backgrounds. A narrowing of the gap across opportunity groups, and for girls in the

disadvantaged group, can be observed in the early years of education (up to about age 10),

though gender bias in enrollment persists.

A certain group of children in Turkey is exposed to multiple risk factors that impede their

growth and development in the early years. In the most disadvantaged group of children, about

80 percent are exposed to at least one biological or psycho-social risk factor identified in this

paper, while about 20 percent are exposed to at least two, and 12 percent are exposed to at

least three risk factors. These children identified in the disadvantaged group face the highest

cumulative risk to fulfilling their potential, and should be a priority target group for early

childhood development intervention policies.
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Annex Tables  

 
Table 1 A Multivariate Probit Analysis for Health Care Utilization (2003) 
Reporting Marginal Effects (dF/dx) of the Probit regression  

 (1) (2) (3) (4) (5) 
VARIABLES Mother has not 

received antenatal 
care during 
pregnancy 

No blood sample 
taken from mother 
during pregnancy  

Birth not at public or 
private health facility  

Birth not attended 
by skilled health staff  

Child has not 
received complete 
set of vaccinations  

      

Location: Rural 0.1027*** 0.0665*** 0.1024*** 0.1205*** 0.1833*** 

 (0.015) (0.020) (0.015) (0.015) (0.044) 

Mother’s Educ: No education 0.3444*** 0.2302*** 0.2256** 0.0276 0.2960** 

 (0.124) (0.070) (0.098) (0.053) (0.119) 

Mother’s Educ: Primary  0.2254** 0.1571*** 0.0980 -0.0759 0.0770 

 (0.093) (0.051) (0.075) (0.049) (0.117) 

Mother’s Educ: Secondary  0.1590 0.0879 0.1066 -0.0287 0.1370 

 (0.122) (0.056) (0.090) (0.044) (0.112) 

Father’s Educ: No education 0.1551*** 0.0539 0.0815 0.0573 0.1720 

 (0.056) (0.058) (0.052) (0.045) (0.113) 

Father’s Educ: Primary  0.0616 0.0523 0.0516 0.0229 -0.0094 

 (0.037) (0.036) (0.039) (0.034) (0.078) 

Father’s Educ: Secondary  -0.0276 0.0241 0.0164 -0.0218 -0.0186 

 (0.036) (0.033) (0.038) (0.032) (0.073) 

Mother Tongue: Non-Turkish 0.1032*** 0.1022*** 0.2058*** 0.1813*** 0.1129** 

 (0.017) (0.023) (0.017) (0.017) (0.049) 

# of children: 3-4 0.0849*** 0.0834*** 0.0780*** 0.0279* 0.0726 

 (0.017) (0.020) (0.017) (0.016) (0.046) 

# of children: 5 or more 0.1176*** 0.0219 0.1286*** 0.1115*** 0.0316 

 (0.024) (0.032) (0.024) (0.023) (0.073) 

Asset quintile 1 0.3144*** 0.1565*** 0.2310*** 0.1928*** 0.2256*** 

 (0.042) (0.038) (0.040) (0.037) (0.074) 

Asset quintile 2 0.1750*** 0.1214*** 0.1650*** 0.1121*** 0.1347* 

 (0.041) (0.033) (0.039) (0.035) (0.073) 

Asset quintile 3 0.1132*** 0.0889*** 0.0990*** 0.0756** 0.1185* 

 (0.040) (0.032) (0.038) (0.035) (0.070) 

Asset quintile 4 0.0375 0.0166 0.0413 -0.0108 0.0322 

 (0.037) (0.029) (0.035) (0.030) (0.067) 

Gender of child: Female -0.0059 0.0044 0.0074 0.0060 0.0686* 

 (0.013) (0.016) (0.013) (0.013) (0.038) 

      

Observations 4,343 3,214 4,343 4,343 804 

 
 
Robust standard errors in parentheses  *** p<0.01, ** p<0.05, * p<0.1 
Source data: Turkey DHS 2003 
 

Note: The dropped reference categories (in the regression above and all regressions following) are urban location, higher 
educational attainment for mother and father, Turkish mother tongue spoken at home, 1-2 children at home, asset quintile 
5 and male gender of child.   

 

  



 

Table  1 B Multivariate Probit Analysis for Health Care Utilization (2008) 
Reporting Marginal Effects (dF/dx)  of the Probit regression  

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

VARIABLES Mother has not 
received 
antenatal care 
during 
pregnancy 

No blood 
sample taken 
from mother 
during 
pregnancy  

Birth not at 
public or private 
health facility  

Birth not 
attended by 
skilled health 
staff  

Child has not 
received 
postnatal check 
within 2                                                 
months of birth 

Child has not 
received 
complete set of 
vaccinations1  

       

Location: Rural 0.0023 0.0088 0.0284** 0.0347*** -0.0065 -0.0084 
 (0.007) (0.017) (0.013) (0.012) (0.020) (0.041) 

Mother’s Educ: No education 0.0954** 0.1020** 0.0501 0.0032 0.0771* 0.0968 

 (0.039) (0.044) (0.031) (0.023) (0.039) (0.085) 

Mother’s Educ: Primary  0.0500** 0.0900*** -0.0043 -0.0329 0.0501* -0.0281 

 (0.021) (0.026) (0.023) (0.021) (0.030) (0.059) 

Mother’s Educ: Secondary  0.0184 0.0772** 0.0134 -0.0095 0.0070 0.0672 

 (0.030) (0.039) (0.030) (0.023) (0.037) (0.071) 

Father’s Educ: No education 0.0256 0.0703 0.0210 0.0538* 0.0067 -0.0454 

 (0.022) (0.050) (0.029) (0.031) (0.043) (0.095) 

Father’s Educ: Primary  0.0186* 0.0269 -0.0033 0.0213 -0.0214 0.0316 

 (0.011) (0.019) (0.017) (0.015) (0.023) (0.049) 

Father’s Educ: Secondary  -0.0008 0.0240 -0.0212 0.0193 -0.0136 -0.0013 

 (0.013) (0.022) (0.018) (0.020) (0.026) (0.055) 

Mother Tongue: Non-Turkish 0.0106 0.0677*** 0.1416*** 0.1272*** 0.1446*** 0.0680 

 (0.009) (0.019) (0.016) (0.014) (0.021) (0.046) 

# of children: 3-4 0.0148* 0.0541*** 0.0518*** 0.0300** 0.1088*** -0.0325 

 (0.009) (0.017) (0.014) (0.013) (0.020) (0.041) 

# of children: 5 or more 0.0228* 0.0507* 0.1164*** 0.0921*** 0.1147*** 0.0194 

 (0.012) (0.028) (0.023) (0.021) (0.029) (0.067) 

Asset quintile 1 0.1390*** 0.2065*** 0.0514* 0.0477* 0.3304*** 0.1410* 

 (0.053) (0.054) (0.031) (0.028) (0.043) (0.084) 

Asset quintile 2 0.0979* 0.1632*** -0.0204 -0.0271 0.2205*** 0.0197 

 (0.051) (0.047) (0.025) (0.021) (0.042) (0.073) 

Asset quintile 3 0.0171 0.0878** -0.0502** -0.0557*** 0.1273*** -0.0826 

 (0.035) (0.041) (0.022) (0.018) (0.042) (0.063) 

Asset quintile 4 0.0526 0.0573 -0.0445** -0.0290 0.0790* -0.0850 

 (0.047) (0.042) (0.022) (0.021) (0.041) (0.065) 

Gender of child: Female 0.0052 -0.0001 0.0034 -0.0067 0.0144 0.0020 

 (0.007) (0.013) (0.011) (0.010) (0.016) (0.034) 

       

Observations 3,744 2,615 3,744 3,744 3,744 764 

 
Robust standard errors in parentheses  *** p<0.01, ** p<0.05, * p<0.1 
Source data: Turkey DHS 2008 
 

  

                                                           
1 Complete set of vaccinations defined as BDG, DTP1, DTP2, DTP3, Polio 1, Polio2, Polio3, and Measles.  The sample age group for 
this variable is infants between 12-23 months (WDI definition).  



 

Table 2 A Multivariate Probit Analysis for Nutrition Status  (2003)  

Reporting Marginal Effects (dF/dx)  of the Probit regression  

 (1) (2) (3) (4) (5) (6) (7) 

VARIABLES Low birth weight No iron 
supplements 
during 
pregnancy 

Stunting 
Prevalence  

Wasting 
prevalence 

Underweight 
prevalence 

Severe 
stunting 
prevalence 

Severe 
Underweight 
prevalence 

        

Location: Rural 0.0270* 0.0816*** 0.0205* -0.0001 0.0080 0.0006 -0.0005 

 (0.015) (0.019) (0.012) (0.001) (0.006) (0.005) (0.001) 

Mother’s Educ: No education 0.1411** 0.3139*** 0.0641 0.6210*** 0.0441 0.0034 0.2966*** 

 (0.069) (0.063) (0.057) (0.085) (0.046) (0.030) (0.078) 

Mother’s Educ: Primary  0.0690** 0.1669*** 0.0160 0.2204*** 0.0217 -0.0089 0.0823*** 

 (0.034) (0.061) (0.046) (0.043) (0.030) (0.028) (0.022) 

Mother’s Educ: Secondary  0.0407 0.0830 0.0047 0.7686*** 0.0287 -0.0188 0.4121*** 

 (0.040) (0.063) (0.047) (0.026) (0.042) (0.017) (0.034) 

Father’s Educ: No education 0.0339 0.2103*** 0.1226** 0.0009 0.0350 0.1256 0.8523*** 

 (0.050) (0.051) (0.052) (0.005) (0.031) (0.086) (0.044) 

Father’s Educ: Primary  0.0113 0.1190*** 0.0563* -0.0023 0.0060 0.0433 0.1641*** 

 (0.024) (0.039) (0.032) (0.003) (0.018) (0.028) (0.027) 

Father’s Educ: Secondary  0.0025 0.0418 0.0333 -0.0019 0.0054 0.0371 0.2925*** 

 (0.023) (0.039) (0.032) (0.003) (0.017) (0.034) (0.030) 

Mother Tongue: Non-Turkish 0.0412** 0.0748*** 0.0499*** 0.0001 0.0146** 0.0209*** 0.0001 

 (0.019) (0.021) (0.013) (0.002) (0.007) (0.007) (0.001) 

# of children: 3-4 -0.0054 0.0873*** 0.0328** 0.0023 0.0104 0.0012 0.0003 

 (0.013) (0.019) (0.013) (0.002) (0.007) (0.006) (0.001) 

# of children: 5 or more 0.0293 0.1253*** 0.0243 -0.0022 0.0072 0.0078 -0.0003 

 (0.029) (0.028) (0.017) (0.002) (0.009) (0.008) (0.001) 

Asset quintile 1 0.0796** 0.3313*** 0.1498*** 0.0019 0.0316* 0.0451* 0.0023 

 (0.032) (0.033) (0.035) (0.003) (0.017) (0.025) (0.003) 

Asset quintile 2 0.0293 0.1889*** 0.0908*** -0.0007 0.0283* 0.0431 0.0007 

 (0.023) (0.033) (0.032) (0.002) (0.017) (0.027) (0.002) 

Asset quintile 3 -0.0032 0.1021*** 0.0714** 0.0035 -0.0021 0.0275 0.0014 

 (0.021) (0.034) (0.031) (0.004) (0.013) (0.024) (0.002) 

Asset quintile 4 0.0024 0.0514 0.0172 -0.0025 -0.0114 0.0031 0.0001 

 (0.020) (0.033) (0.027) (0.002) (0.011) (0.017) (0.002) 
Gender of child: Female 0.0270** -0.0082 0.0239** -0.0023 0.0157*** 0.0150*** 0.0007 

 (0.012) (0.016) (0.010) (0.001) (0.006) (0.005) (0.001) 

        

Observations 2,754 4,343 4,023 4,023 4,023 4,023 4,023 

 
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
Source data: Turkey DHS 2003 
  



 

Table  2 B Multivariate Probit Analysis for Nutrition Status  (2008)  
 
Reporting Marginal Effects (dF/dx)  of the Probit regression  

 (1) (2) (3) (4) (5) (6) (7) 

VARIABLES Low birth 
weight 

No iron 
supplements 
during 
pregnancy 

Stunting 
Prevalence  

Wasting 
prevalence 

Underweight 
prevalence 

Severe 
stunting 
prevalence 

Severe 
Underweight 
prevalence 

        

Location: Rural -0.0080 0.0110 0.0095 0.0021 -0.0005 -0.0016 -0.0001 

 (0.015) (0.015) (0.015) (0.003) (0.007) (0.002) (0.000) 

Mother’s Educ: No education 0.0925** 0.1276*** 0.0660* 0.0037 0.0336 0.0408 0.2403*** 

 (0.038) (0.037) (0.037) (0.006) (0.022) (0.027) (0.084) 

Mother’s Educ: Primary  0.0212 0.0619** 0.0060 -0.0014 0.0069 0.0104 0.0265*** 

 (0.020) (0.025) (0.026) (0.004) (0.012) (0.007) (0.009) 

Mother’s Educ: Secondary  0.0075 0.0378 -0.0032 0.0002 0.0073 0.0118  

 (0.024) (0.033) (0.030) (0.006) (0.017) (0.015)  

Father’s Educ: No education 0.0246 0.0209 0.0406 -0.0018 0.0162 0.0012 0.0001 

 (0.042) (0.034) (0.036) (0.005) (0.020) (0.004) (0.000) 

Father’s Educ: Primary  0.0276* 0.0265 0.0129 0.0022 0.0023 -0.0011 -0.0001 

 (0.017) (0.018) (0.018) (0.003) (0.009) (0.003) (0.000) 

Father’s Educ: Secondary  0.0260 0.0114 0.0090 -0.0008 -0.0049 -0.0012  

 (0.020) (0.021) (0.021) (0.004) (0.010) (0.003)  

Mother Tongue: Non-Turkish 0.0051 0.0611*** 0.0364** 0.0109** 0.0120 0.0082*** 0.0001 

 (0.016) (0.017) (0.016) (0.005) (0.009) (0.003) (0.000) 

# of children 3-4 children  -0.0071 0.0180 -0.0164 0.0033 0.0000 -0.0022 -0.0000 

 (0.014) (0.015) (0.014) (0.003) (0.008) (0.002) (0.000) 

# of children5 or more children  -0.0021 0.0191 0.0010 -0.0024 0.0041 -0.0006 0.0001 

 (0.023) (0.021) (0.019) (0.003) (0.010) (0.002) (0.000) 

Asset quintile 1 0.0476 0.0716* 0.1846*** -0.0073* 0.0242 0.8825*** 0.0998*** 

 (0.031) (0.037) (0.048) (0.004) (0.018) (0.023) (0.030) 

Asset quintile 2 0.0091 0.0663* 0.1089** -0.0060* 0.0065 0.9031*** 0.2556*** 

 (0.025) (0.035) (0.045) (0.003) (0.016) (0.023) (0.081) 

Asset quintile 3 -0.0052 -0.0122 0.0788* -0.0049 -0.0033 0.9415*** 0.2964*** 

 (0.023) (0.031) (0.044) (0.003) (0.014) (0.009) (0.050) 

Asset quintile 4 -0.0023 0.0272 0.0137 -0.0008 0.0029 0.9434***  

 (0.023) (0.034) (0.038) (0.005) (0.016) (0.025)  

Gender of child: Female 0.0505*** -0.0172 0.0158 -0.0094*** 0.0118* 0.0038** -0.0000 

 (0.012) (0.012) (0.012) (0.003) (0.006) (0.002) (0.000) 

        

Observations 2,926 3,744 2,716 2,716 2,716 2,716 1,749 

 
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
Source data: Turkey DHS 2008 
  



 

 Table  3 Multivariate Probit Analysis for Enrolments by Age Group (2003 and 2008)  
 
Reporting Marginal Effects (dF/dx)  of the Probit regression  

 (1) (2) (1) (2) 
VARIABLES Enrolment in Basic 

Education (for Age 
Group 7-14 
inclusive) 
2003 

Enrolment in Secondary 
Education 
(for Age Group 15-17 
inclusive)  
2003 

Enrolment in Basic 
Education (for Age 
Group 6-14 
inclusive)   
2008 

Enrolment in 
Secondary Education 
(for Age Group 15-17 
inclusive) 
2008 

     
Location: Rural -0.0022 -0.1080*** 0.0076 -0.0702** 
 (0.008) (0.029) (0.006) (0.030) 
Mother’s Educ: No education -0.0580 -0.2493** 0.0015 -0.1922** 
 (0.043) (0.125) (0.015) (0.076) 
Mother’s Educ: Primary  -0.0193 -0.2389** 0.0060 -0.1453** 
 (0.034) (0.110) (0.014) (0.063) 
Mother’s Educ: Secondary  -0.0172 -0.1299 0.0041 -0.0346 
 (0.037) (0.127) (0.018) (0.085) 
Father’s Educ: No education -0.1299*** -0.1658** -0.0363** -0.1917*** 
 (0.040) (0.078) (0.018) (0.062) 
Father’s Educ: Primary  -0.0370* -0.0815 -0.0094 -0.1645*** 
 (0.021) (0.058) (0.010) (0.036) 
Father’s Educ: Secondary  -0.0210 0.0465 -0.0129 -0.0192 
 (0.022) (0.057) (0.012) (0.045) 
Mother Tongue: Non-Turkish -0.0378*** -0.0199 -0.0290*** -0.0431 
 (0.010) (0.035) (0.008) (0.034) 
# of children: 3-4 -0.0062 -0.0119 -0.0009 -0.0536* 
 (0.009) (0.029) (0.008) (0.030) 
# of children: 5 or more -0.0206* -0.1221*** -0.0186* -0.1021** 

(0.012) (0.041) (0.011) (0.043) 
Asset quintile 1 -0.1256*** -0.3499*** -0.1276*** -0.2570*** 
 (0.024) (0.050) (0.027) (0.060) 
Asset quintile 2 -0.0703*** -0.2494*** -0.0587*** -0.1096** 
 (0.020) (0.047) (0.022) (0.053) 
Asset quintile 3 -0.0281 -0.1010** -0.0483** -0.0470 
 (0.017) (0.046) (0.021) (0.050) 
Asset quintile 4 -0.0324* -0.0755* -0.0131 0.0374 
 (0.017) (0.043) (0.018) (0.048) 
Gender of child: Female -0.0383*** -0.1400*** -0.0220*** -0.0543** 
 (0.007) (0.023) (0.006) (0.023) 
     
Observations 6,910 1,901 6,647 1,755 

 
Robust standard errors in parentheses  *** p<0.01, ** p<0.05, * p<0.1 
Source data: Turkey DHS 2003 
  



 

Table 4 Exposure to Multiple (Overlapping Risk Factors),  by Circumstances (2008) 

   Exposure to  
at least 

1 risk factor 

Exposure to  
at least 

2 risk factors 

Exposure to  
at least 

3 risk factors 

Urban/Rural Location Urban  mean 0.347 0.024 0.011 
  se(mean) 0.006 0.002 0.001 
 Rural mean 0.541 0.090 0.056 
  se(mean) 0.008 0.004 0.004 
Region West  mean 0.317 0.019 0.008 
  se(mean) 0.008 0.002 0.002 
 South mean 0.390 0.031 0.013 
  se(mean) 0.011 0.004 0.002 
 Central  mean 0.296 0.007 0.004 
  se(mean) 0.009 0.002 0.001 
 North mean 0.435 0.033 0.020 
  se(mean) 0.025 0.009 0.007 
 East mean 0.739 0.155 0.092 
  se(mean) 0.008 0.007 0.005 
Mother 's Education No education mean 1.000 0.211 0.105 
  se(mean) 0.000 0.008 0.006 
 Primary education mean 0.227 0.000 0.004 
  se(mean) 0.005 0.000 0.001 
 Secondary Education  mean 0.335 0.000 0.004 
  se(mean) 0.016 0.000 0.002 
 Higher Education mean 0.289 0.000 0.000 
  se(mean) 0.012 0.000 0.001 
Father 's Education No education mean 0.798 0.130 0.065 
  se(mean) 0.016 0.013 0.010 
 Primary education mean 0.442 0.060 0.034 
  se(mean) 0.006 0.003 0.002 
 Secondary Education  mean 0.333 0.022 0.013 
  se(mean) 0.011 0.003 0.003 
 Higher Education mean 0.306 0.009 0.003 
  se(mean) 0.009 0.002 0.001 
Mother Tongue Non-Turkish mean 0.726 0.144 0.079 
  se(mean) 0.008 0.006 0.005 
 Turkish mean 0.294 0.009 0.005 
  se(mean) 0.005 0.001 0.001 
Number of children at home  1-2 children mean 0.348 0.021 0.013 
  se(mean) 0.007 0.002 0.002 
 3-4 children mean 0.352 0.043 0.021 
  se(mean) 0.008 0.003 0.002 
 5 or more children mean 0.692 0.115 0.065 
  se(mean) 0.010 0.007 0.005 
Asset quintiles Quint 1 (Poorest) mean 0.646 0.124 0.076 
  se(mean) 0.008 0.006 0.005 
 Quint 2 mean 0.485 0.050 0.023 
  se(mean) 0.010 0.004 0.003 
 Quint 3 mean 0.368 0.017 0.007 
  se(mean) 0.011 0.003 0.002 
 Quint 4 mean 0.273 0.006 0.003 
  se(mean) 0.010 0.002 0.001 
 Quint 5 (Richest) mean 0.190 0.002 0.000 
  se(mean) 0.010 0.001 0.000 
Gender of Child Female mean 0.415 0.048 0.027 
  se(mean) 0.007 0.003 0.002 
 Male mean 0.402 0.042 0.023 
  se(mean) 0.006 0.003 0.002 
Advantage Group Least Advantaged  mean 0.796 0.195 0.120 
  se(mean) 0.010 0.010 0.008 
 Most Advantaged mean 0.279 0.000 0.001 
  se(mean) 0.013 0.000 0.001 
TOTAL TOTAL mean 0.408 0.045 0.025 
  se(mean) 0.005 0.002 0.001 

Source: Turkey DHS 2008 
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