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Over the past 35 years, Egyptian demo-
graphic and survival indicators have shown 
marked improvement. For example, from 
1970 to 2005 life expectancy increased 
from 52.1 years to 68.8 years, infant mortal-
ity dropped from 157 to 35 deaths per 1000 
live births, and under-5 mortality dropped 
from 235 to 41 deaths per 1000 live births 
[1]. Despite these improvements in health 
conditions there are still important impedi-
ments to survival and development, espe-
cially for children. One of the most serious 
health concerns is under-nutrition. Figure 1 
presents the trends in under-nutrition levels 
in children in Egypt from 1992–2000 [1].
While there are decreases in levels of child 
under-nutrition, approximately 1 in 10 chil-
dren (11%) under the age of 5 years was 
under-weight and approximately 1 in 5 chil-
dren (21%) was under-height for age [2].

The nutritional level in children is a 
vital component to their survival and de-
velopment in their early years. Low levels 

of nutrition among children cause serious 
long- and short-term consequences in their 
physical and mental growth. Studies report 
high levels of mortality among malnour-
ished children [3]. Further, malnourished 
children are more likely to have functional 
impairment in adult life [4] leading to a 
reduction in productive life and thus af-
fecting the overall economic productivity 
of the society [5]. For example, it is widely 
accepted that adults who survive malnutri-
tion as children are more likely to suffer 
from higher levels of chronic illness and 
disability [6,7].

Studies on the nutritional status of chil-
dren often accept the notion that it is deter-
mined by a multiplicity of factors [7–9]. In 
this regard, several theoretical explanations 
of malnutrition among children are found 
in the literature [10]. These include fam-
ily planning approaches [11,12], socioeco-
nomic approaches [9,13] and the framework 
recommended by UNICEF [14]. The former 
2 approaches emphasize a set of factors to 
the exclusion of factors important to the 
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other approach. However, the UNICEF 
framework provides a holistic and prag-
matic approach, in addition to addressing 
the limitations in other approaches, to the 
study of nutrition of children in developing 
countries. This framework follows “The 
triple A approach” (assessment, analysis 
and action) strategy to improve nutritional 
levels in children [14]. Furthermore, the 
framework classifies the causes of malnutri-
tion and death into 3 categories that account 
for the complexity of the nutritional status 
of children: basic causes at the societal 
level, underlying causes at the household/
family level, and immediate causes. While 
this framework has strengths, one of the 
major limitations is that many existing sec-
ondary data sources do not allow research-
ers to follow this framework in its entirety 
in understanding child nutrition. The Egypt 
Demographic Health Survey [1], while not 
allowing as comprehensive an approach 
as would be ideal, provides variables that 
can be used within the basic and underly-
ing causes identified in the framework. 
Furthermore, the present study incorporates 
family planning, demographic and socio-
economic approaches within the UNICEF 
framework.

Studies on child malnutrition in Egypt 
are often area-specific [15,16] and many 
studies are limited to clinical approaches 
[17,18]. These studies have not explored 
fully the influence of parental and socioeco-
nomic characteristics within the UNICEF 
framework. While the earlier studies are 
important contributions to the literature on 
Egyptian malnutrition, further research is 
needed to understand the influence of the 
underlying and basic causes determining 
the nutritional status of children in Egypt. 
The purpose of this paper therefore was to 
explore basic and underlying factors deter-
mining the nutritional status of children in 
Egypt.




The data for the present study come from 
the 2000 Egypt Demographic and Health 
Survey (EDHS) [1]. The 2000 EDHS was 
the sixth in the series of Demographic and 
Health Surveys conducted in Egypt. Similar 
to the other surveys, data were collected on 
fertility, family planning, infant and child 
mortality, and maternal and child health 
and nutrition. A nationally representative 
sample of 15 573 ever-married women aged 
15–49 years were interviewed. This survey 
included 2 questionnaires: a household 
questionnaire and an individual question-
naire. The household questionnaire consist-
ed of questions related to household social 
and economic characteristics. The indi-
vidual questionnaire included respondent’s 
background (ever married women between 
15–49 years), reproduction, contraceptive 
knowledge and use, fertility preferences 
and attitudes about family planning, preg-
nancy and breastfeeding, immunization 
and health, schooling of children and child 
labour, female genital mutilation, marriage 
and husband’s background and woman’s 
work and residence [1].

The primary objective of the EDHS 
2000 survey was to provide reliable esti-
mates for fertility and child mortality for 
the country and for 6 major administrative 
regions. The methodology of the survey is 
described in full in the EDHS report [1]. 
Briefly, a 3-stage design was used to collect 
a representative sample by which 17 521 
households were selected for the survey. 
From these households, the fully trained 
field staff interviewed 16 957 of the sample 
households, for a response rate of 99%. All 
ever-married women between 15 and 49 
years of age were eligible to participate in 
the survey. As a quality control measure 
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10% of the households were selected for 
re-interview [1].


To assess the nutritional status of indi-
vidual children, WHO recommends the 
use of Z-score indicators of weight-for-
age (WAZ) (under-weight), height-for-age 
(HAZ) (stunting) and weight-for-height 
(WHZ) (wasting). To compute the anthro-
pometric indices, information on each in-
dividual’s gender, age, weight, and height 
are needed. WHZ and HAZ are the most 
commonly used indices for determining 
nutritional status. The former is an indica-
tor of wasting (i.e. thinness indicating acute 
malnourishment) and the latter is an indi-
cator of stunting (i.e. shortness indicating 
chronic malnourishment). The third index, 
WAZ, is primarily a composite of WHZ and 
HAZ and is considered to represent acute 
and chronic malnourishment. These indices 
present the long- and short-term prevalence 
of malnutrition in children. In the ADHS 
2000 survey, “heights for children younger 
than 24 months were measured lying on a 
measuring board and standing height was 
measured for older children. Weight data 
were obtained using digital scales with 
an accuracy of 100 g” [1]. For measuring 
child’s age a series of techniques were ap-
plied in order to maintain accuracy. In ad-
dition to asking mothers in what month and 
year the child was born, the mothers were 
also asked, “How old was your child at his/
her last birthday?” In addition, interviewers 
asked the mothers for birth cards or certifi-
cates in cases where one was available and 
cross checked the responses.

The procedure for the computation of 
these measures and their interpretation are 
well documented [19–22]. In our study, 
the values of WAZ, WHZ and HAZ were 
calculated using the Epi-Nut program pro-
vided along with the Epi-Info, version 6.03. 

This program transforms the international 
growth reference curves into a Z-score rep-
resentation. These growth reference curves 
have been used worldwide since 1978 to 
assess the nutritional status of children in 
cross-sectional surveys. Smoothed nor-
malized curves are fitted by polynomial 
regression and cubic spline techniques and 
these curves are used to calculate all other 
normalized Z-score values. The standard 
deviations are defined separately for the up-
per and lower half of the skewed reference 
distributions. It has been argued that the use 
of Z-score cut-off points provides interpre-
tative guidance in that a known proportion 
of the reference population would be ex-
pected to be below the cut-off point at any 
given age or height and for all indicators 
[19,20]. The commonly used conservative 
cut-off value of Z-score less than –2 SD is 
followed in our analysis.

Once the measures of malnutrition 
were calculated for each of the 3 indices, 
measures of parental and socioeconomic 
conditions were identified. The basic causes 
at the societal level can be divided into 
2 types: potential resources and quantity 
and quality of actual resources. Potential 
resources are understood in terms of po-
litical, cultural, religious, economic and 
social subsystems present in the society and 
include conditions such as women’s status 
in the society [23]. The potential resources, 
in turn, influence the quantity and quality 
of actual resources. The quantity and qual-
ity of the resources available is shaped by 
the human, economic, and organizational 
manner in which they are controlled [23].
For the purposes of this paper, the basic 
causes at the societal level were measured 
in terms of place of residence, consanguin-
ity between parents, parents’ level of educa-
tion, mother’s employment status, mother’s 
height, and child’s sex.
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Place of residence was identified as 
rural or urban. Consanguinity between the 
parents was measured as: no relation, first 
degree, second degree, or other blood rela-
tive. Father’s education was measured as no 
formal education, primary school, second-
ary school, or higher education. Mother’s 
education was measured as no formal edu-
cation, primary school, secondary school, 
or higher education. Mother’s employment 
was identified as working outside the home 
or not working outside the home. Mother’s 
height was measured in centimetres as: 
< 150 cm, 150–160 cm, or >160 cm. The 
sex of the child was measured as male or 
female.

The second level identified in the 
UNICEF model considers underlying caus-
es at the household/family level [6]. Central 
to these underlying causes are the maternal 
and child care practices and include many 
factors linked to family planning activi-
ties. In this paper, mother’s age at birth 
of her last child, child’s age, birth order 
and birth interval were included. The age 
of mother at birth was measured as < 19 
years of age, 19–24 years, 25–34 years or 

 35 years. The age of the child at the time 
of data collection was measured in months 
as 0–11 months, 12–23 months, 24–35 
months, 36–47 months or 48–59 months. 
The birth order was identified as 1, 2, 3, 4 or 
5 and higher. Birth intervals were first born, 
0–23 months, 24–35 months, 36–47 months 
or  48 months.

A logistic regression technique was used 
to estimate the odds of being malnourished. 
This technique permits control of the paren-
tal and socioeconomic variables. To create 
the dependent variable, the children whose 
Z-scores were less than 2 SD were coded as 
1 and the children with Z-scores of –2 SD or 
higher were coded as 0. The following was 
the basic model used in the analysis: Yij = a 
+ bXij+ cPj + mj+ eij; where: Yij: outcome 

variable, Xij: individual control variables, 
Pj: variables at the community (PSU) level, 
mj: error of unobserved community vari-
ables and ejj: error of unobserved individual 
variables. The basic assumption is that mj
is uncorrelated with the regressors; in other 
words, the above model considers the sam-
ple design as well. Specifically, the model 
predicting the probability that the Z-score 
value will fall below –2 SD (i.e. malnour-
ished) takes the form: p(z = 1) = eY/(1 + 
eY).

The predictor variables entered in the 
regression equation are sets of dummy 
variables. Thus, the results obtained were 
compared with the reference category. The 
predictor variables used in the logistic re-
gression model were: current place of resi-
dence, sex of the child, mother’s education, 
father’s education, birth spacing between 
the child and the previous birth, birth order, 
age of mother at the time of the child’s 
delivery and age of the child at the time 
of survey. The reference categories for the 
different variables mentioned above were: 
living in a rural area, female child, maternal 
illiteracy, paternal illiteracy, birth spacing < 
24 months, birth order of  5, mother’s age 
at child’s birth < 19 years and age of child 
< 12 months old respectively. All outliers 
in anthropometric measures were deleted 
prior to data analysis. The Epi-Nut program 
flagged 32 cases as outliers by default and 
further investigation of data did not show 
any additional outliers. The statistical anal-
ysis was performed using SAS 9.1 statistical 
software for windows.



Table 1 presents the percentage distribu-
tion of children below –2 SD units for the 
3 anthropometric measures (wasting, stunt-
ing and underweight) according to selected 
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parental and socioeconomic characteristics. 
Based on a theoretical distribution, it would 
be expected that 2.2% of children would be 
below –2 SD. On this basis, the 3 measures 
of under-nutrition were greater than would 
be expected. Among children under 5 years 
of age in Egypt, 18.67% were stunted (low 
height-for-age), 2.52% were wasted (low 
weight-for-height) and 4.06% were under-
weight (low weight-for-age).

The prevalence of stunting was higher 
among rural children (21.79%) as compared 
to urban children (13.79%). The proportion 
of children with stunting fell as parents 
education increased. For example, among 
mothers and fathers with no education, 
22.56% and 23.26% respectively of the 
children were stunted compared to 13.81% 
and 12.53% respectively among mothers 
and fathers with higher than secondary edu-
cation. A sharp decline in stunting was ob-
served with an increase in mother’s height. 
Among mothers < 150 cm tall, 30.89% of 
the children were stunted; the percentage de-
creased to 13.61% of children with mothers 
> 160 cm tall. Children of mothers working 
outside the home had a lower prevalence 
of stunting (17.76%) than those whose 
mothers who did not (18.82%). Stunting 
was higher among children born to mothers 
married to close relatives; approximately 
22% of children born to mothers married to 
their first cousins (father’s or mother’s side) 
were stunted compared to those born to 
mothers with no blood relation to their hus-
bands. Stunting was higher in male children 
(19.85%) than female children (17.42%). 
Higher levels of stunting were found in 
children of higher birth order (24.31% for 
birth order  5 vs 17.26% birth order 1) 
and shorter birth intervals (23.44% for birth 
interval < 23 months vs 16.7% birth interval 

 48 months). Children born to mothers 
aged < 19 years and  35 years showed a 
higher prevalence of stunting than children 

born to mothers in other age groups, 19.53% 
and 21.35% respectively. Just over 15% of 
children aged 0–11 months at the time of 
the survey were stunted as were 23.44% of 
children aged 12–23 months.

While lower than the prevalence of 
stunting, at 2.52% wasting was still greater 
than the expected 2.2%. There were no gen-
erally clear patterns seen for stunting with 
the different variables (Table 1). As regards 
under-nutrition, 4.06% of children under 5 
years were under-nourished. The patterns 
seen were generally fairly similar to those 
of stunting (Table 1).

Although all 3 measures of under-nutri-
tion were higher than would be expected, 
the highest prevalence was found in stunt-
ing (chronic malnourishment) (HAZ); 
18.67% of the children under age 5 years 
were stunted. As this was the most preva-
lent form of under-nutrition in Egypt, the 
subsequent analysis focused on stunting 
only. Multivariate analysis was carried out 
to find the odds of stunting among children 
(Table 2). Since the birth interval variable 
was calculated only for births of second 
and higher orders, the multivariate analysis 
excluded the first order births.

Several variables were found to have 
a significant influence on the prevalence 
of stunting in Egypt. The odds of children 
being stunted in urban areas were 0.71 times 
lower than for children in rural areas. While 
not all categories of mother’s education 
were statistically significant, they were 
in the expected direction. That is, as the 
maternal educational level increased, the 
odds of children being stunted decreased. 
While no clear and significant pattern was 
observed with father’s education on stunt-
ing, the odds of stunting were 0.76 times 
lower among children whose fathers had at 
least higher secondary education as com-
pared to children born to fathers with no 
education. Mother’s height was found to 
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have a significant influence on the odds of 
stunting. Children born to mothers whose 
height was 150–160 cm had 0.60 times 
lower odds of stunting than children born 
to mothers whose height was < 150 cm 
and odds were 0.41 times lower if moth-
er’s height was > 160 cm. Children whose 
parents were first cousins had 1.21 higher 
odds of being stunted compared to children 
whose parents were not blood relations; 
the odds of stunting were 1.22 times higher 
if the parents were second cousins. The 
odds of stunting were significantly lower 
among low birth order children (3 or less) 
compared to children of birth order 5 and 
above. The odds of stunting were higher 
among children age 12–23 months (1.79 
times) and 24–35 months (1.28 times) than 
children aged < 12 months. Birth intervals 
had a significant influence on stunting; the 

odds of being stunted declined as the birth 
interval increased. Other variables found 
not to be significantly associated with the 
odds of stunting were: mother’s working 
status, male sex and age of mother at time 
of birth (Table 2).



Measuring the weight and height of the 
child actually measures much more than a 
single child, these also measure the future 
of a country. Child health has a prominent 
role in shaping and defining the structure 
of a society. It shapes the quality of future 
human capital, helps population stabiliza-
tion and furthers future economic growth, 
among other factors. In the case of Egypt, 
there have been marked improvements over 
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the past 10 years in the nutritional status 
of children but much work remains to be 
done. In order to further decrease levels 
of childhood malnutrition in Egypt, policy 
frameworks must be established that incor-
porate short-term, medium-term and long-
term strategies to solve nutritional problems 
[24]. The intervention strategies should be 
comprehensive, culturally sensitive and, as 
malnutrition is a public health concern, ad-
dressed at various levels of government.

Based on the findings of this research, 
policy development must take into consid-
eration the rural–urban divide in malnutri-
tion. It is clear that children raised in rural 
areas are at greater risk for under-nutrition. 
Our results support the findings of prior 
studies that have also described the urban–
rural differences in health in Egypt. People 
living in urban areas are provided with 
better access to health services, education 
and other social support systems which are 
either not available or not easily accessible 
to residents in rural areas. For example, 
studies have shown that immunization rates 
are higher in urban areas as compared to ru-
ral areas of Egypt [25]. Programmes should 
thus be developed to analyse and implement 
appropriate strategies to address rural and 
urban child malnutrition. For example, in 
Egypt most nutritionists are based in urban 
hospitals while cases of malnutrition in 
rural areas are unlikely to seek care in such 
hospitals [26]. Improvements in access to 
care in rural areas together with the intro-
duction of awareness programmes will have 
a significant impact on ameliorating the 
existing nutritional conditions in children.

Programmes should be developed that 
target higher risk groups such as young 
children and higher birth order children. 
Further research and needs assessments are 
required to examine this situation in order to 
design intervention programmes. The fact 
that risks are different at different ages sug-

gests the need for age-specific interventions 
to address the nutritional needs of children. 
Additionally, family planning conditions 
such as birth interval, which was found to 
be very important in our study, need to be 
considered. This finding supports the idea 
that rearing children requires a large amount 
of resources and attention. When children 
are born closely together, the demands on 
resources such as mother’s time, food, and 
other resources may be greater than the 
family can provide. Our findings therefore 
suggest that greater spacing of children 
could help to address under-nutrition by 
relieving competition and exhaustion of 
available resources.

While socioeconomic conditions cer-
tainly have an effect on the nutritional status 
of children, there is growing recognition 
that genetic factors must be considered 
as well. There have been calls for the in-
clusion of genetic characteristics in the 
study of child health and nutrition [27,28]
but genetic components have not been ad-
equately examined in many studies [29]. 
The inclusion of 2 genetic factors in this 
study is an important contribution to the 
literature on childhood nutritional status. 
The 2 genetic characteristics (mother’s 
height and parental consanguinity) emerged 
as significant factors influencing stunting 
of children in Egypt. Consanguinity in a 
population depends on several factors such 
as demographic, social and religious norms 
and values. Many studies have shown con-
flicting results on the impact of consan-
guineous marriages on childhood health 
[30–32]. Children born to consanguineous 
parents are at an increased risk of autosomal 
recessive disorders, multifactorial diseases 
[30] and early postnatal mortality [33,34].
These disease processes can produce disor-
ders similar to nutrient deficiency and may 
result in the appearance of stunting [24]. 
Although there are conflicting opinions, 
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nutritional studies have seldom included 
this phenomenon. More studies are thus 
needed in this area to explore further the 
influence of genetic characteristics on early 
childhood nutrition in Egypt and elsewhere. 
From a policy implementation perspective, 
the issue of consanguinity will require cul-
tural sensitivity to the issue [24]. To address 
consanguinity, educational programmes 
could be instigated to create awareness, 
particularly among young unmarried males 
and females, about the potential risks as-
sociated with consanguineous marriage. 
Additionally, genetic counselling and risk 
assessment for consanguineous couples 
would assist families in making family 
planning decisions that could have an im-
pact on the nutritional and health status of 
their children.

The results of our study show the impor-
tance of the UNICEF model incorporating 
parental and socioeconomic characteristics 
in understanding the prevalence of under-
nutrition, especially stunting, in Egypt. 
The framework classifies the causes of 
malnutrition to account for the complexity 
of the nutritional status of children. At the 
basic level, rural conditions and the status 
of women in society have an important con-
tribution to the nutritional status of children. 
Specifically, children in rural areas are at 
greater risk of stunting. Regarding women’s 
status in society, education and the practice 
of consanguinity contributed to the child-
hood malnutrition. Family planning factors 
as underlying causes at the household/fam-
ily level were also found to be important 
aspects of the UNICEF model. Specifically, 
birth order and birth interval were important 
factors and relate to inadequate maternal 
and childcare practices. Further research 
is needed to explore the influence of ad-
ditional basic level causes and underlying 
causes at the family/household level as well 

as inclusion of immediate causes such as 
the presence of disease and dietary intake 
in the child.

These factors should be considered in 
the development of any policies or pro-
grammes aimed at alleviating the problem 
of under-nutrition. Among all factors, pa-
rental characteristics, mother’s character-
istics in particular, were found to have a 
significant impact on determining the nu-
tritional status of children. Empowerment 
of women through increasing educational 
levels, choice in marriage, family planning, 
and other activities that improve the status 
of women in society must be a priority in 
programme and policy development aimed 
at addressing the factors associated with 
under-nutrition in children in Egypt.

Hameida and Billot argue that “to meas-
ure the weight and height of a child is to 
measure his or her health” [35]. In the 
present study we assessed the factors that 
contribute to the health condition of the 
child. More specifically, we considered 
basic and underlying conditions that affect 
the nutritional status of children in Egypt. 
The study results further strengthen our 
understanding about the nutritional status of 
children in Egypt. Although, at the national 
level, the prevalence of under-weight and 
wasting has decreased since 1995, these 
estimates are still higher than would be de-
sired. Most alarmingly, the high prevalence 
of stunting signifies a public health prob-
lem; the anthropometric measures show 
estimates of stunting above international 
standards. Stunting is so prevalent that al-
most one child in every five children under 
the age of 5 years in Egypt is stunted. The 
documented decrease in childhood stunting 
in Egypt is promising but more work must 
be done to address the issues of childhood 
malnutrition if the gains are to be sustained 
and further progress achieved.
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