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Abstract
Objective: The present study aimed to identify the role of mother’s education in the
nutritional status of children aged 2–5 years in Serbia.
Design: Nationally representative population-based study. Age- and
gender-specific BMI percentiles of children were analysed. In accordance with
the WHO growth reference, children with BMI less than the 5th percentile were
considered undernourished. Logistic regression was used to calculate the
association between mother’s education and other socio-economic determinants
as possible confounders.
Setting: UNICEF’s fourth Multiple Indicator Cluster Survey, conducted in both
Roma and non-Roma settlements in Serbia.
Subjects: Children (n 2603) aged 2–5 years (mean age 3·05 years).
Results: Less than 5% of children aged 2–5 years were undernourished. There
were significantly more undernourished children among the Roma population, in
the capital of Serbia and among those whose mothers were less educated. There
were statistically significant differences according to mother’s education in all
socio-economic characteristics (ethnicity, area, region of living and wealth index).
Mother’s level of education proved to be the most important factor for child’s
nutritional status; place of living (region) was also associated.
Conclusions: Mother’s education is the most significant predictor of children’s
undernutrition. It confirms that investment in females’ education will bring benefits
and progress not only for women and their children, but also for society as
a whole.
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Child undernutrition is a significant global health problem
and one of the leading risk factors for child mortality and
morbidity worldwide(1). It accounts for 45% of all deaths
in children under the age of 5 years(2). Since adequate
nutrition is essential during childhood to ensure healthy
growth, undernutrition during early childhood may sub-
stantially increase vulnerability to infection and disease
and the risk of premature death(3). Undernutrition in
children leads to permanent effects diminishing health
capital later in life. It produces serious health, social and
economic consequences in the course of life, as well as
across generations(3–7).

The child undernutrition prevalence rate remains a
significant public health problem in many developing
countries, including Serbia. Based on data from 2005 and
2010, undernutrition has increased in Serbia and become
more alarming. Multiple Indicator Cluster Surveys (MICS)
have been conducted periodically in Serbia (2010 and 2005).

These surveys showed that the prevalence of child
undernutrition (under the age of 5 years) in 2010 was
higher than that in 2005 in non-Roma and Roma children
(11% v. 13% for non-Roma children, 31% v. 28% for
Roma children)(8,9).

To date, different studies have shown that various
indicators of socio-economic status are associated with
children’s nutritional status, such as educational level of
parents, parental income and family assets(10–14). Poverty,
which is very typical for low- and middle-income
countries, is one of the main risk factors for child under-
nutrition. Low level of household wealth is also a back-
ground characteristic contributing to the prevalence of
undernourished children(13,15–18). While low household
income has a negative effect on children’s nutritional
status, education acts as a protective factor following the
pattern that children whose mothers have higher or high
education are more likely to be well-nourished(12–14).
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Some studies have confirmed that mother’s education is
one of the main determinants of undernutrition(12–14).
Also, it has been shown that children whose mother was
more educated were more likely to consume the optimal
amounts of protein, Ca and vitamins necessary for their
proper physical and psychological growth(19). Apart from
the socio-economic impact on child undernutrition, some
recent studies have confirmed a negative influence of
health factors such as diarrhoea or symptoms of respira-
tory disease on children’s nutritional status(20–22).

So far, little is known about the contribution of maternal
education to the occurrence of child undernutrition in
Serbia, as well as the interrelatedness of other socio-
demographic factors and new health symptoms. Therefore,
the present study aimed to identify whether and how
mother’s education is associated with the nutritional status of
children aged 2–5 years in Serbia.

Method

Population and sampling
The present study was performed as a secondary data
analysis of the fourth Multiple Indicator Cluster Survey
(MICS4) that was conducted in Serbia in 2010, carried out
by the Statistical Office of the Republic of Serbia with
support from UNICEF(9).

The MICS4 was conveyed in two separate population
samples: (i) a national sample representative of the
population of Serbia; and (ii) a national Roma sample
representative of the population living in Roma settle-
ments in Serbia. In the present study we were interested in
the population of children aged 2–5 years. MICS4 was
conducted at the national level for urban and rural areas,
and for four regions composing Serbia: Belgrade, Vojvo-
dina, Sumadija and Western Serbia, and Southern and
Eastern Serbia. For both populations, the following
sampling method was used to ensure representativeness
and random selection of households. The urban and rural
domains within twenty-five areas were identified as the
main sampling strata, and the sample was selected in two
stages. Within each stratum, a specified number of census
enumeration areas was selected systematically with
probability proportional to size. After a household listing
was carried out within the selected enumeration areas, the
listed households were divided into households with and
without children under the age of 5 years, and then a
separate systematic sample of households was selected for
each group.

According to this recruitment method 6885 non-Roma
households were randomly selected, and 6803 were found
to be occupied during the survey and approached by
interviewers. In 6392 non-Roma households the interview
was completed (household response rate was 94%). In the
interviewed households 3398 non-Roma children under
5 years of age were identified, and 3374 of them

completed the questionnaire (response rate within inter-
viewed households was 99%).

According to this recruitment method 1815 Roma
households were randomly selected, and 1782 were found
and successfully approached by interviewers. In 1711
Roma households the interview was completed (house-
hold response rate was 96%). In the interviewed house-
holds 1618 Roma children under 5 years of age were
identified, and 1604 of them completed the questionnaire
(response rate within interviewed households was 99%).

In the present study we selected children who fulfilled
the following criteria: (i) they were 2–5 years old; and
(ii) their height and weight were measured. The number of
children who met these criteria and who therefore were
included in the study was 2603 (1734 non-Roma and
869 Roma children).

Survey instrument
Information on sociodemographic characteristics of
children was obtained from the household questionnaire
(Household Questionnaire), while the information on new
health symptoms that a child might have were obtained
using the questionnaire for children under the age of
5 years (Questionnaire for Children Under Five). Both
questionnaires were administered to mothers (or primary
caregivers), filled in during a face-to-face interview con-
ducted by trained interviewers and completed for each
child up to the age of 5 years living in that household.
Both questionnaires were based on the standard ques-
tionnaires that are used in MICS rounds(9). After the
questionnaires had been completed, anthropometric
measurements (weight and height) were done by trained
interviewers, using anthropometric equipment recom-
mended by UNICEF. Children’s weight was measured with
a Seca 874 U Scale. Height was measured with a mea-
suring board placed on a stable surface against a wall,
table, tree or staircase. Children were without footwear
and should have removed all but minimal clothes (such as
their underwear) to obtain an accurate weight.

Variables
We were interested in three groups of variables in the
present study: (i) sociodemographic characteristics of the
household and mother/caregiver; (ii) the recent presence
of certain health symptoms in children; and (iii) anthropo-
metric measures that were used to calculate BMI.

Sociodemographic characteristics employed in the
current analysis include: ethnicity (non-Roma/Roma);
gender (male/female); type of settlement (urban/rural);
region (Belgrade, Vojvodina, Sumadija and Western
Serbia, and Southern and Eastern Serbia); mother’s
education (no school at all, primary school, secondary
school and university degree); and wealth. Wealth of the
household was measured by the Demographic and Health
Survey Wealth Index (hereafter, ‘wealth index’), which in
its calculation includes variables related to examinees’
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assets (i.e. household facilities)(23). The statistical proce-
dure of principal components analysis was used to assign
the factor scores to each variable. The resulting asset
scores were standardized in relation to a standard normal
distribution with a mean of 0 and an SD of 1. These
standardized scores were summed up by household and
individuals were ranked according to the total score of the
household. According to the wealth index, respondents
were classified into five socio-economic groups or
quintiles: poorest, poorer, middle, richer and richest, with
the same number of individuals in each. Information
related to the recent presence of certain health symptoms
included symptoms of diarrhoea and cough. Mothers/
caregivers of children were supposed to answer whether
their child had had diarrhoea or a cough within the last
2 weeks preceding the interview.

The outcome of interest was age- and gender-specific
BMI of children aged 2–5 years, whose percentiles were
constructed according to the WHO Child Growth
Standards, released in April 2006(24). We used percentiles
for assessing/indicating the relative position of the child’s
BMI value among children of the same gender and age.
An unfavourable nutritional status for children aged
2–5 years was determined using the cut-off for under-
nutrition: less than the 5th percentile(25).

Statistical analysis
Data were analysed by the χ2 test and logistic regression
analyses. Chi-square analyses were used to test differences
in the frequency of answers to each variable between
these two samples and also to test the differences in the
level of mother’s education and their sociodemographic
characteristics. To assess the degree of correlation
between variables, the Spearman correlation coefficient
was calculated.

Univariate logistic regression analysis examined the
association between children’s undernutrition, socio-
economic characteristics and recent health status. Multi-
collinearity among independent variables was tested by the
test of tolerance and variance inflation factor values.
All variables whose P values in univariate logistic regression
analysis were less than 0·05 were included in the
multivariate logistic regression analysis. Three separate
multivariate models were generated. The results of regre-
ssion analyses were presented as odds ratios with 95%
confidence intervals, and considered significant if the
P value was less than 0·05.

The analyses were done using the statistical software
package IBM SPSS Statistics Version 20.

Results

Out of 2603 children aged 2–5 years (mean age
3·05 years), less than 5% (116 or 4·45%) were under-
nourished according to the WHO Child Growth Standard.

Data on undernourished children were stratified for a broad
range of socio-economic characteristic and new symptoms
of diarrhoea or a cough in the last 2 weeks (Table 1). We
found statistically significant differences in the number of
undernourished children in the two ethnic groups (non-
Roma and Roma population), regarding the region they
lived in and mother’s level of education (Table 1). More than
one-third of all children (37·3%) had a cough within the
2 weeks preceding the interview. There were fewer
undernourished children in the group who had a cough
within the 2 weeks before the interview in comparison to
those who did not have this symptom (3·5% v. 5·0%).

The majority of mothers of children in our sample held a
secondary education (41·8%); less than every third
women in the sample had just primary education (31·8%)
and no education at all was confirmed by 7·6% of women
(Table 1). When stratifying by the level of mother’s edu-
cation, for all sociodemographic characteristics we found
that there were statistically significant differences in the
tested categories (Table 2). While 86·4% of non-Roma
mothers obtained a secondary or higher/high degree, only
8·8% of Roma mothers had a secondary or higher/high
level of education. On the other hand, 91·1% Roma
mothers finished only primary school or had no education
at all. When looking at the regional distribution of mother’s
(un)education (both samples together), we found that the
largest percentage of mothers who had no education at all
(13·0%) lived in Southern and Eastern Serbia. This result is
significantly higher than in other regions (Vojvodina,
Belgrade, and Sumadija and Western Serbia) where the
percentage of uneducated mothers was 8·4%, 4·8% and
2·0%, respectively. Also, results showed that the highest
percentage of mothers with higher/high level of education
was found in Belgrade (24·5%), in comparison to other
regions where this percentage was significantly lower
(Sumadija and Western Serbia, 21·9%; Vojvodina, 19·3%;
Southern and Eastern Serbia, 11·6%; Table 2).

Before conducting the univariate and multivariate
logistic regression analyses, preliminary analyses which
tested the assumptions of normality, linearity, multi-
collinearity and homogeneity of variance were done and
demonstrated that they were not disturbed. The correla-
tion coefficient between ethnicity and mother’s education
(0·712) showed that high correlation exists, but the value
of this correlation was not high enough to conduct
analyses for the Roma and non-Roma samples separately.
Univariate logistic regression analysis was performed to
determine the associations of socio-economic character-
istics and recent health status with undernutrition
(Table 3). The results indicated that Roma children were
more often undernourished than non-Roma children
(OR= 1·79; 95% CI 1·23, 2·60). In comparison to Belgrade,
children who lived in all other regions had lower
chance to be undernourished (Vojvodina: OR= 0·48; 95%
CI 0·30, 0·76; Sumadija and Western Serbia: OR= 0·22;
95% CI 0·11, 0·42; Southern and Eastern Serbia: OR= 0·40;

2736 Z Stamenkovic et al.

https://doi.org/10.1017/S1368980016000768 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980016000768


95% CI 0·24, 0·65). Children whose mothers had finished
only primary school had more than two times greater risk
to be undernourished in comparison to children whose
mothers had finished higher or high school (OR= 2·29;
95% CI 1·23, 4·26). The presence of certain health
symptoms (diarrhoea or a cough) showed no association
with undernutrition (Table 3).

To control for the possible impact of confounding
variables in the observed associations with undernutrition,
three multivariate-adjusted logistic regression analyses
were undertaken (Table 4). In the first multivariate logistic
regression model, which included ethnicity, wealth index
and region, the role of ethnicity remained almost equally
(OR= 1·79) and significantly (P= 0·005) associated with
undernutrition as in the univariate logistic regression
analysis, as did the wealth index and region, although
slightly attenuated. However, after adding mother’s
education in the second model, the significance of the
association of undernutrition with ethnicity completely
disappeared (P= 0·162), but secondary education (relative
to higher education) became a predictor of children’s
undernutrition (OR= 1·92; 95% CI 1·00, 3·67). The third
multivariate logistic regression model was performed after

removing ethnicity, and showed stronger relationships
between the primary and secondary level of mother’s
education and undernutrition (respectively: OR= 2·98;
95% CI 1·50, 5·94 and OR= 2·02; 95% CI 1·06, 3·86).

In two out of three models, the wealth index did not
change its relationship significantly. This result confirmed
that only children belonging to the second poorest socio-
economic group were less likely to be undernourished in
comparison to those who belonged to richest socio-
economic category (model 1: OR= 0·46; CI 95% 0·22,
0·94; model 2: OR= 0·39; CI 95% 0·19, 0·82). Belgrade was
the region with a significantly higher proportion of
undernourished children, and this association remained
significant and almost unchanged even after controlling
for all other independent variables in all multivariate
models.

Discussion

In the present study we investigated the associations
between children’s undernutrition and a wide range of
socio-economic determinants, based on a nationwide

Table 1 Socio-economic characteristics and recent health status, according to nutritional status, among children aged 2–5 years from Roma
and non-Roma settlements; UNICEF fourth Multiple Indicator Cluster Survey, Serbia, 2010

Undernourished (n 116) Others (n 2487) Total (n 2603)

n % n % n % P value*

Socio-economic characteristic
Ethnicity 0·003
Non-Roma 62 3·6 1672 96·4 1734 66·6
Roma 54 6·2 815 93·8 869 33·4

Gender 0·765
Male 58 4·3 1290 95·7 1348 51·8
Female 58 4·6 1197 95·4 1255 48·2

Area 0·144
Urban 78 5·0 1492 95·0 1570 60·3
Rural 38 3·7 995 96·3 1033 39·7

Region <0·001
Belgrade 45 8·6 481 91·4 526 20·2
Vojvodina 33 4·3 741 95·7 774 29·7
Sumadija and Western Serbia 11 2·0 541 98·0 552 21·2
Southern and Eastern Serbia 27 3·6 724 96·4 751 28·9

Mother’s education 0·046
None 9 4·5 190 95·5 199 7·6
Primary 49 5·9 780 94·1 829 31·8
Secondary 45 4·1 1044 95·9 1089 41·8
Higher/high 13 2·7 473 97·3 486 18·7

Wealth index quintile 0·068
Poorest 28 24·1 519 20·9 547 21·0
Second 11 9·5 488 19·6 499 19·2
Middle 23 19·8 458 18·4 481 18·5
Fourth 22 19·0 494 19·9 516 19·8
Richest 32 27·6 528 21·2 560 21·5

Recent health symptoms
Child had diarrhoea in last 2 weeks
Yes 9 3·9 221 96·1 230 8·8 0·801
No 107 4·5 2266 95·5 2373 91·2

Child had cough in last 2 weeks
Yes 34 3·5 937 96·5 971 37·3 0·085
No 82 5·0 1550 95·0 1632 62·7

*According to the χ2 test.
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representative and random sample of children aged 2–5
years and their families, by applying the well-known MICS
methodology developed by UNICEF(9). Results of our
study indicated that a lower level of mother’s education
increased the chance for children’s undernutrition. Besides
education, ethnicity (being Roma) was associated with
higher odds for children’s undernutrition, but it seemed
that this association was mediated by maternal education
and vice versa. It was shown that Roma children had
almost double the chance to be undernourished compared
with non-Roma children (model 1). This association was
mediated by the degree of mother’s education. The
association between undernutrition and ethnicity dis-
appeared after controlling for mother’s education (model
2), and only secondary education was a predictor of
child undernutrition (OR= 1·92; 95% CI 1·00, 3·67).
When removing ethnicity from the analysis (model 3), a
significant change was noted in the strength of the asso-
ciation between the level of mother’s education and
undernutrition (mother’s primary education v. high
education: OR= 2·98; 95% CI 1·50, 5·94; mother’s
secondary education v. high education: OR = 2·02; 95% CI
1·06, 3·86). Having in mind the strong correlation betweenTa
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Table 3 Univariate logistic regression analysis: associations of
socio-economic characteristics and recent health status with
undernutrition of children aged 2–5 years from Roma and
non-Roma settlements; UNICEF fourth Multiple Indicator Cluster
Survey, Serbia, 2010

Univariate logistic regression

P value OR 95% CI

Socio-economic characteristic
Ethnicity

Non-Roma 1·00 (Reference)
Roma 0·002 1·79 1·23, 2·60

Area
Urban 1·00 (Reference)
Rural 0·120 0·73 0·49, 1·08

Gender
Male 1·00 (Reference)
Female 0·694 1·08 0·74, 1·56

Wealth index quintile
Poorest 0·662 0·89 0·53, 1·50
Second 0·005 0·37 0·18, 0·75
Middle 0·503 0·83 0·48, 1·44
Fourth 0·278 0·74 0·42, 1·28
Richest 1·00 (Reference)

Mother’s education
None 0·218 1·72 0·72, 4·10
Primary 0·009 2·29 1·23, 4·26
Secondary 0·159 1·57 0·84, 2·94
High/higher 1·00 (Reference)

Region
Belgrade 1·00 (Reference)
Vojvodina 0·002 0·48 0·30, 0·76
Sumadija and Western Serbia <0·001 0·22 0·11, 0·42
Southern and Eastern Serbia <0·001 0·40 0·24, 0·65

Recent health symptoms
Child had diarrhoea in last 2 weeks

Yes 1·00 (Reference)
No 0·675 0·86 0·43, 1·73

Child had cough in last 2 weeks
Yes 1·00 (Reference)
No 0·070 0·69 0·46, 1·03
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education and ethnicity and the fact that ethnicity com-
pletely lost its significance after controlling for education
and other socio-economic variables in the model, we
realized that the role of education is crucial. This obser-
vation is understandable because, in general, the Roma
population, especially Roma women, is less educated than
the non-Roma population(26). It is important to emphasize
that the Roma population is the largest disadvantaged
population group in Serbia(27–30) and the second largest

ethnic group, accounting for 2·05% (147604) of the total
population in Serbia(31). According to the data from a pilot
census conducted among the Roma population, their edu-
cational status is very low: just 30·4% of the Roma popula-
tion completed primary school (adults older than 15 years),
while the proportion of those with high or higher education
is 7·41%(26). In our sample, almost 70% of Roma women
completed primary school, which might be a consequence
of the younger age of women in our sample as compared

Table 4 Univariate and multivariate logistic regression analyses: associations of socio-economic characteristics with undernutrition among
children aged 2–5 years from Roma and non-Roma settlements; UNICEF fourth Multiple Indicator Cluster Survey, Serbia, 2010

Univariate logistic regression Multivariate logistic regression

P value OR CI 95% P value OR CI 95%

Model 1
Ethnicity
Non-Roma 1·00 (Reference) 1·00 (Reference)
Roma 0·002 1·79 1·23, 2·60 0·005 1·79 1·19, 2·70

Wealth index quintile
Poorest 0·662 0·89 0·53, 1·50 0·761 0·92 0·52, 1·61
Second 0·005 0·37 0·18, 0·75 0·033 0·46 0·22, 0·94
Middle 0·503 0·83 0·48, 1·44 0·970 0·99 0·56, 1·75
Fourth 0·278 0·74 0·42, 1·28 0·600 0·86 0·49, 1·52
Richest 1·00 (Reference) 1·00 (Reference)

Region
Belgrade 1·00 (Reference) 1·00 (Reference)
Vojvodina 0·002 0·48 0·30, 0·76 0·010 0·53 0·32, 0·86
Sumadija and Western Serbia <0·001 0·22 0·11, 0·42 <0·001 0·28 0·14, 0·55
Southern and Eastern Serbia <0·001 0·40 0·24, 0·65 <0·001 0·39 0·23, 0·65

Model 2
Ethnicity
Non-Roma 1·00 (Reference) 1·00 (Reference)
Roma 0·002 1·79 1·23, 2·60 0·162 1·54 0·84, 2·82

Wealth index quintile
Poorest 0·662 0·89 0·53, 1·50 0·456 0·79 0·42, 1·48
Second 0·005 0·37 0·18, 0·75 0·013 0·39 0·19, 0·82
Middle 0·503 0·83 0·48, 1·44 0·622 0·86 0·48, 1·55
Fourth 0·278 0·74 0·42, 1·28 0·400 0·78 0·44, 1·39
Richest 1·00 (Reference) 1·00 (Reference)

Region
Belgrade 1·00 (Reference) 1·00 (Reference)
Vojvodina 0·002 0·48 0·30, 0·76 0·012 0·54 0·33, 0·87
Sumadija and Western Serbia <0·001 0·22 0·11, 0·42 <0·001 0·27 0·14, 0·55
Southern and Eastern Serbia <0·001 0·40 0·24, 0·65 <0·001 0·39 0·23, 0·66

Mother’s education
None 0·218 1·72 0·72, 4·10 0·456 1·55 0·49, 4·88
Primary 0·009 2·29 1·23, 4·26 0·100 2·07 0·87, 4·92
Secondary 0·159 1·57 0·84, 2·94 0·050 1·92 1·00, 3·67

High/higher 1·00 (Reference) 1·00 (Reference)
Model 3
Wealth index quintile
Poorest 0·662 0·89 0·53, 1·50 0·081 0·52 0·25, 1·08
Second 0·005 0·37 0·18, 0·75 0·630 1·16 0·64, 2·11
Middle 0·503 0·83 0·48, 1·44 0·877 1·05 0·56, 1·97
Fourth 0·278 0·74 0·42, 1·28 0·292 1·40 0·75, 2·59
Richest 1·00 (Reference) 1·00 (Reference)

Region
Belgrade 1·00 (Reference) 1·00 (Reference)
Vojvodina 0·002 0·48 0·30, 0·76 0·007 0·51 0·32, 0·84
Sumadija and Western Serbia <0·001 0·22 0·11, 0·42 <0·001 0·26 0·13, 0·52
Southern and Eastern Serbia <0·001 0·40 0·24, 0·65 <0·001 0·40 0·24, 0·67

Mother’s education
None 0·218 1·72 0·72, 4·10 0·067 2·44 0·94, 6·34
Primary 0·009 2·29 1·23, 4·26 0·002 2·98 1·50, 5·94
Secondary 0·159 1·57 0·84, 2·94 0·033 2·02 1·06, 3·86
High/higher 1·00 (Reference) 1·00 (Reference)
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with those covered by the pilot census. This observation
indicates that new generations of Roma women are
attending school more frequently than their ancestors.

Another possible explanation for the association and
interplay between mother’s education, ethnicity and
undernutrition of children is the fact that Roma women
and men are initiating intimate partner relationships in their
early age, which are often ending in pregnancy. According
to the pilot census conducted in Roma households, more
than one-third of Roma women (38%) have their first child
before the age of 18 years, and 10% of them even before the
age of 16 years(26). Generally speaking, undereducated
mothers (those who completed just primary school) are
usually not able to understand birth control options(32,33),
so they get pregnant and deliver the baby very early as
teenagers, before completing secondary school. Most often
they do not get back to school due to the obligations related
to motherhood. It is a pity that the data set we worked on
did not provide information on mother’s age, so we cannot
firmly support these assumptions. Still, our assumptions are
based on the fact that teenage pregnancies are associated
with low birth weight, which leads to undernutrition further
in childhood(34–38).

Surprisingly, we found that there was no strong relation-
ship between wealth index and children’s undernutrition,
except the finding that poor children (second quintile) had
fewer chances to be undernourished in comparison to the
richest (fifth quintile). A possible explanation might be that
food and nutrition are a priority for low-income families:
‘basic needs first’, according to Maslow’s hierarchy of human
needs(39). It could also be due to natural selection which
is present from early childhood, so that children in
low-income families who are less capable of living or
undernourished simply do not survive(40,41).

Children living in all regions other than Belgrade had
less chance to be undernourished, independently of other
variables. Unfavourable environmental factors such as
air pollution, noise and high density of population in
Belgrade might be responsible for adverse effects on the
nutritional status of children. Except environment,
a possible explanation could be a great migration (from
rural areas to Belgrade) which is mostly caused by
unemployment due to the lack of qualifications and low
level of education. In Belgrade, people have very low
income and disproportionately high rents, so they can
barely feed the family. With the need to earn more, they
are forced to have more than one job or to spend many
hours at work, and almost to neglect children and their
developmental needs. During their parents’ working
hours, most children spend time at day-care centres. The
Statistical Office of the Republic of Serbia has reported that
Belgrade is the region with the highest percentage of
day-care centre attendance and also the highest percen-
tage of children who spend more than 9 h/d there, in
comparison to other Serbian regions(42). Although day-
care centre attendance could serve as a protective factor

against malnutrition(43,44), a study conducted among
Dutch toddlers (1–3 years old), both at childcare and at
home, showed that children consumed more or less equal
amounts of energy at home and childcare(45). In Belgrade,
we have quite the opposite situation. The duration of
children’s stay in day-care centres can be very variable.
Children can stay at day-care centres for between 6 and
12 h/d. During that time they are supposed to receive a
certain number of meals, according to the official nutri-
tional recommendations for their age. While we can only
speculate about children’s compliance to the food intake
in day-care centres, the above-mentioned patterns of
parental long working hours and less time spent at home
are usually associated with a lack of time to prepare meals.
Therefore, parents most often rely only on the nutrition
children receive at day-care centres, while they provide
not more than some snacks at home. These results have
been confirmed in one study conducted in North America,
where attending day-care centres did not show any
favourable effects on child nutritional status(46).

The present study has certain limitations. The cross-
sectional study design used provides just a ‘snapshot’ of
the prevalence rate of undernourished children in Serbia
and the socio-economic characteristics associated with it.
Future longitudinal studies can solve this disadvantage.
Also, the data were self-reported, so there is a possibility
that some answers were not credible.

On the other hand, using a well-acknowledged method
(MICS4) and data based on a nationally representative
sample ensure the relevance of the obtained results and
their use for future planning and generalization. Despite
the limitations, the present study is among the first in
Serbia which examines the role of mother’s education in
child undernutrition in Serbia. Therefore, it can serve as a
benchmark for further studies that will analyse factors
associated with children’s nutritional status.

The study results indicate that one of the main deter-
minants of undernutrition among children in Serbia is
rooted in mothers’ education. This result has been con-
firmed in other countries too(12–14,19,34–38). This finding is
independent of ethnicity, area of living and the wealth
index, with the exception of Belgrade, the capital of
Serbia, where child undernutrition is more frequent than in
the other Serbian regions, and surprisingly it is least in the
second poorest layer of the wealth index. It implies that
decision makers and public health authorities need to
initiate actions to enhance women’s educational promo-
tion and to address social determinants to achieve optimal
health outcomes as highlighted by the Commission on the
Social Determinants of Health(47).
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