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Abstract

Objectives: Childhood malnutrition is a major concern in developing countries. Therefore, the
present study aimed to determine the nutritional status and dietary habits of school children.
Methods: This is a community based cross-sectional survey designed to evaluate nutritional status
of students aged (5 - 19 years) in Beni-Suef Governorate, Egypt, during September-December 2013.
A two-stage sampling technique was done; 22 government schools were selected in the first stage.
In the second stage, 1100 students were selected from the target population of the study. Weight,
height, and age data were used to calculate z-scores of the three different nutritional indicators.
Dietary habits were studied using a food frequency questionnaire. Results: Underweight (WAZ <
-2) and stunting (HAZ < -2) occurred in 10% and 53.2%, respectively. WAZ and HAZ mean scores
of the children were -0.22 (SD = 1.39) and -2.09 (SD = 2.03), respectively. The malnourished
children were classified on the basis of (WHO/NCHS) reference population BMI z-scores as being:
2.8% underweight (<-2SD) and 34.4% obese (>+2SD). Boys were more underweight (3%) than
girls (2.2%). Conversely, girls tend to be more stunted (65.3%) compared to boys (59.9%) in the
age group 10 - 14 years. Identified risk factors associated with malnutrition for those aged more
than 10 years were: mother education (P-value = 0.03), father education (P-value = 0.04) and
family size (P-value = 0.014). Conclusion and Recommendations: Child’s nutritional status is
strongly associated with the literacy of both parents and family size. The prevalence of malnutri-
tion can be reduced by implementation of school intervention programs for the socioeconomic
development.
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1. Introduction

Malnutrition is one of the most important global health problems, affecting large numbers of children in devel-
oping countries [1]. Globally, malnutrition is an underlying or associated cause in at least half of all childhood
deaths. Undernutrition alone is responsible for more than one-third of child deaths globally [2], and accounts for
11 percent of the global burden of disease. It is more prevalent in low and lower-middle income countries [3].

Malnutrition among school age children is a major public health concern. More than 200 million school age
children are stunted and underweight; about one billion school children will be growing up by 2020 with im-
paired physical and mental development [4].

School age is the active growing phase of childhood [5]; it represents a dynamic period of physical growth as
well as of mental development of the child. Children are particularly vulnerable to undernutrition as the priority
in nutrition interventions is often to prevent malnutrition during fetal development and the first years of life [6].

In developing countries it is postulated that poverty and ignorance are primary casual factors of malnutrition
[7]. Overpopulation, more commonly seen in developing countries, can reduce food adequacy, leading to in-
adequate food intake or intake of foods of poor nutritional quality and quantity.

Research completed in recent years by The Egyptian National Nutrition Institute and other research centers
showed that malnutrition was still a major health problem in Egyptian community among different age groups
and socio-economic classes [8] [9].

In Egypt, malnutrition disorders affect more than 30% of school children. This problem appears to be largely
attributable to poor dietary quality and micronutrient deficiencies, such as iron and Vitamin A [10].

The 2008 Egyptian Demographic and Health Survey (EDHS) showed that 5 percent of males and 3 percent of
females aged from 10 - 19 in Egypt were considered to be underweight, i.e., their BMI values fell below the 5th
percentile on the age and sex-specific BMI growth charts [11].

School feeding offers an excellent opportunity for targeted intervention in this age group. Progress toward
these ends is directly in line with Millennium Development Goals 1 and 2: to halve the proportion of people who
suffer from hunger around the world, and to ensure that all children are able to complete a full course of primary
school [12].

The best global indicator of children’s well-being is growth. Assessment of growth is the single measurement
that best defines the nutritional and health status of children, and provides an indirect measurement of the quali-
ty of life of the entire population. Therefore, the present study aimed to determine the nutritional status and die-
tary habits of school aged children (5 - 18 years) attending government schools in Beni-Suef Governorate,

Egypt.

2. Methods
2.1. Study Design and Settings (Procedure)

This is a community based cross-sectional, national survey designed to evaluate nutritional status of students
aged (5 - 19 years) in Beni-Suef Governorate, Egypt, during September-December 2013. Beni-Suef is one of the
governorates of Egypt, situated in the center of the country, located about 120 km south of Cairo, on the west
bank of the Nile River. It includes 8 Marakz, 8 cities, 39 rural local units annexed by 222 villages (71.4% rural,
28.6% urban). It has an area of 10,954 km? and estimated population of 2,597,000 individual that constitutes 3.2%
of total population in Egypt. School students aged 5 - 18 years (1,488,500) constitute 57.3% of total population
in Beni-Suef Government [13].

2.2, Participants

This cross-sectional study was conducted in Beni-Suef Governorate, Egypt. A two-stage sampling technique,
with probability proportionate to the size of population and a constant number of students per school at the
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second stage, was used. In the first stage, 22 government schools (primary, preparatory and general secondary)
were selected based on probability proportionate to the size of population in different communities of eight dis-
tricts of Beni-Seuf. The 22 schools were selected to assume a valid estimate of the prevalence of the problem.
The study covered both urban and rural areas. In the second stage, 58 students, aged 5 - 19 years, from each
school were selected from the target population of the study. This sample size ensures, with probability of 95%,
that the estimated prevalence is within 5% of the true prevalence 30% [10], and assumption of a design effect of
2. The total required sample size stood at 1292 students, whereas the actual number of school students study was
1100. Sixty-eight students with known health complications were excluded. Due to absenteeism and incomplete
data of 124 participants, 1100 participants eventually completed the anthropometric measures. These measure-
ments were collected by a team of eight trained research assistants. Schools were visited once a week; the data
was collected by interviewing and examining the students with help of their class teacher and mothers using a
structured questionnaire.

2.3. Assessment of Nutritional Status by Anthropometry (Instruments)

Nutritional status of the students was assessed by anthropometric measurements. After we checked the scale for
accuracy, weight was measured to the nearest 0.1 kg with an electronic scale with students wearing light cloth-
ing and without shoes. Student height was measured to the nearest 0.1 cm with a wooden stadiometer placed on
a flat surface.

Weight, height, and age data were used to calculate z-scores of the three different nutritional indicators in
comparison to the newly published World Health Organization/National Center for Health Statistics (WHO/
NCHS) reference population [14] using the WHO AnthroPlus Software (Version 10.4, 2010) [15].

These indicators were underweight defined as weight-for age z-score (WAZ) < —2 SD, stunting defined as
height-for age z-score (HAZ) < —2SD, and malnourished students aged more than 10 years (N = 655) defined as
body mass index for age (BMI/A) z-score [<—2SD (underweight) or >+2SD (obese)]. Dietary habits have been
studied depending on the questions addressed regarding daily and weekly consumption of common food groups
[16].

2.4. Data Analysis

Statistical analyses were performed using the Statistical Package for Social Sciences Version 16.0 for Windows.
Means and standard deviations were calculated for bodyweight, stature and BMI (W/H2) across sex and age
groups. The z-scores of (<—2SD) was calculated to illustrate WAZ and HAZ category of underweight and stunt-
ing, respectively. The malnourished children were classified on the basis of (WHO/NCHS) reference population
BMI z-scores as being; underweight (<—2SD) and obese (>+2SD) [14]. Weight-for-age reference data are not
available beyond age 10 because this indicator does not distinguish between height and body mass in an age pe-
riod where many children are experiencing the pubertal growth spurt and may appear as having excess weight
(by weight-for-age) when in fact they are just tall [15].

Chi-square was used for testing the significance of association between the socioeconomic characteristics and
students’ malnutrition. Student age was divided into three intervals (5 - 9 years), (10 - 14 years), (15 - 19 years)
to illustrate the distribution of nutritional status among each age category. A probability value of less than 0.05
was considered statistically significant.

2.5. Ethical Consideration

Ethical approval and official permissions were primarily taken from both the Ministry of Health and Ministry of
Education. Approval was obtained from the schools authorities prior to the commencement of the research. The
teachers, students, and parents were well-informed of the scope and extent of the survey. Verbal consents of the
parents and students were also obtained.

3. Results

The total sample included 1100 student with mean age 10.18 (+2.5) years. Of these students, 945 (85.9%) were
girls, and 155 (14.1%) boys. The majority of the mothers were illiterate and not working; 1086 (98.7%) and
1092 (99.3%) respectively. One thousand and seventy (97.3%) fathers were illiterate and working as farmers.



S. B. Abdelaziz et al.

Most of the students 891 (81%) have large family size equal to or more than five persons.

Figures 1-3 illustrate students’ nutritional status in comparisons to the WHO reference growth curves. 10% of
the students less than 10 years were underweight (<—2SD WAZ score), 53.2% of the whole sample were stunted
(<—2SD HAZ score), whereas BMI z-score; <—2SD and >+2SD was 2.8% (underweight) and 34.4% (obese) re-
spectively.
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Figure 1. Weight-for-age z-score in comparison to WHO child growth standards.
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Figure 2. Height-for-age z-score in comparison to WHO child growth standards.
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Figure 3. BMI-for-age z-score in comparison to WHO child growth standards.

Table 1 classified students’ nutritional status in comparisons to the WHO reference growth curves among
different age groups, WAZ < —2SD in the age group 5 - 9 years was higher for boys (11%) than girls (5.1%).
Overall the BMI mean was 1.36 + 1.59 SD with a highest %<—2SD (4.6%) in the age group from 5 - 9 years,
whereas the highest percent of %>+1SD (66.1%) and %>+2SD (37.3%) were in the age group from 10 - 14
years. Students tented to be more stunted (60.6%) between 10 - 14 years old.

Table 2 presents the gender- and age-specific means and standard deviations (SD) of height-for-age z-score
(HAZ) and BMI-for-age z-score (BMI z-score) values. The percent of <—2SD height-for-age for boys and girls
was 53.4% and 51.8% respectively. Boys are more stunted than girls expect for the age group from 10 - 14 years.
Also percentage of BMI < —2SD was 3% and 2.2% for boys and girls respectively, girls are more obese as 35%
had BMI > +2SD compared to 34.3% for boys expect in the age group from 10 - 14 years boys diagnosed to
more obese.

Table 3 shows the association between malnutrition and various socioeconomic factors. The prevalence of
malnutrition (< or >2SD) was significantly higher among underweight and obese students aged above 10 years
(n = 655), of illiterate mothers and fathers [OR = 4.89, CI (24.42 - 0.979)] (P = 0.03) and [OR = 2.46, CI
(6.126 - 0.995)] (P = 0.04) respectively. Also a significant higher percentage of large family size was detected
among malnourished children compared to those of normal weight [OR = 1.488, Cl (2.045 - 1.083)] (P = 0.014).

As regards food consumption and students’ nutritional status aged more than 10 years, Table 4 shows that
statistically significant differences were found between students’ HAZ and those consuming; >3 or <3 times re-
garding the daily consumption of milk/milk products, vegetables, fruits, candies and cereals (grains, flour and
rice). Another significant difference was detected between students’ BMI z-score and those consuming; >2 or <2
times regarding weekly consumption of red meat.

4. Discussion

Childhood malnutrition is a major concern in developing countries. The study provides anthropometric data
(weight and height) on the nutritional status in a group of school children aged 5 - 19 years in, Beni-Suef Go-

vernorate, Egypt.
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Table 1. Characteristics of the participants.

Weight-for-age

A%g e %<-35D %<—25D Mean  SD
Boys 6.1 11 —0.36 14
Girls 0 51 0.45 1.14
Total 5 10 -0.22 1.39

Height-for-age

Age groups %<-3SD %<-2SD Mean SD
5-9 20.7 41.1 -1.39 213
10-14 44.4 60.6 —2.53 19
15-19 23.8 55.8 —2.12 1.31
Total 345 53.2 —2.09 2.03

BMI-for-age

Age groups %<-3SD %<-2SD %>+1SD %>+2SD %>+3SD Mean SD
5-9 13 4.6 55.7 31.3 14.6 1.23 1.72
10-14 1.3 1.8 66.1 37.3 13.8 1.49 151
15-19 0 3.8 425 20.8 6.7 0.28 1.6
Total 1.2 2.8 61.3 344 13.6 1.36 1.59

%<-2SD includes %<-3SD. %>+1SD includes %>+2SD and %>+3SD (overweight; equivalent to BMI of 25 at 19 years). %>+2SD includes >+3SD
(obesity; equivalent to BMI of 30 at 19 years).

Table 2. Anthropometric indices of nutritional status in school children, by age and sex.

Height-for-age z-score

BMI-for-age z-score

Age (years) %<-2SD Mean SD %<-2SD %>+2SD Mean SD
Boys
5-9 41.9 -1.37 2.14 48 29.2 1.16 1.68
10-14 59.9 —2.57 1.88 1.9 38.3 1.52 1.49
15-19 57.9 —2.16 1.32 39 214 0.87 1.59
Total 53.4 -2.12 2.03 3 34.3 1.36 157
Girls
5-9 36.6 -1.44 2.09 34 421 1.59 1.87
10-14 65.3 —2.28 1.96 15 31.3 13 1.58
15-19 0 -1.04 0.07 0 0 —0.93 0.19
Total 51.8 -1.89 2.05 2.2 35 1.38 171
Combined total 53.2 —-2.09 2.03 2.8 344 1.36 1.59

“Combined total for both sex; SD = standard deviation.

Underweight is most commonly used as a composite indicator to reflect both acute and chronic undernutrition
[17]. The results of the present study indicated that 10% of the children are underweight in comparison to
(WHO/NCHS) reference population [15], the percent of WAZ < —2SD for boys and girls less than 10 years was
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Table 3. Socioeconomic determinants of malnutrition.

Malnourished (< or >2SD) Normal (+2SD) Odds ratio g
A N = 403 (61.4%) n = 252 (38.6%) (95% Cl) Pl
Maternal education
Illiterate 401 (99.5%) 246 (97.6%) 4.89 0.03"
Literate 2 (0.5%) 6 (2.4%) (24.42 - 0.979)
Maternal occupation
Not working 400 (99.3%) 248 (98.4%) 0.46 0.307
Working 3(0.7%) 4 (1.6%) (2.095 - 0.103)
Father education
Illiterate 393 (98.0%) 240 (95.2%) 2.46 0.04°
Literate 8 (2%) 12 (4.8%) (6.126 - 0.995) ’
Father occupation
Farmer 393 (97.5%) 241 (95.6%) 0.55 0.187
Employee 10 (2.5%) 11 (4.4%) (1.332-0.233)
Family size
<5 206 (48.9%) 104 (58.7%) 1.488 0.014"
>5 197 (51.1%) 148 (41.3%) (2.045 - 1.083)
“Statistically significant at (P < 0.05); n = number of participants; SD = standard deviation; CI = confidence interval.
Table 4. Consumption of different food groups in relation to students’ nutritional status.
e BMI z-score
score
Food groups Abnormal Normal range Abnormal Normal range
(< or >2SD) (¥2SD) P-value (< or >2SD) (+2SD) p-value
(n=1608) (n =492) (n=403) (n=252)
Daily (<3 times ) n % n % n % n %
Carbohydrates 286 58.1 206 41.9 0.08 191 61.8 118 38.2 0.887
Milk/milk products 355 58.3 254 41.7 0.02" 239 62.9 141 37.1 0.398
Vegetables/fruits 288 58.8 202 41.2 0.03 184 61.3 116 38.7 0.925
Candies 354 59.7 239 40.3 0.001" 226 62.8 134 37.2 0.467
Cereals 228 56.2 178 43.8 0.652 162 69.5 71 305 0.002"
Weekly (<2 times)
Red meat 3 231 10 76.9 0.01" 2 333 4 66.7 0.154
Fatty chicken 7 56.2 60 438 0.815 54 65.1 29 349 0.479

“Statistically significant at (P < 0.05); n = number of participants; SD = standard deviation.

11% and 5.1% respectively. Similarly, results of another study [18] reported the prevalence of underweight oc-
curring more in boys than girls.

Respectively, in the present study 5.8% and 1.5% of boys and girls aged from 10 - 19 years diagnosed to have
BMI z-score < —2SD. In agreement with this, the Egyptian Demographic and Health Survey 2008 [11], reported
that 5 percent of males and 3 percent of females aged from 10 - 19 years in Egypt, were considered to be un-
derweight, i.e., their BMI values fell below the 5th percentile on the age and sex-specific BMI growth charts.
However boys in this study tended to be more obese in the age group from 10 - 14 years in comparison to girls,
this could have been due to the effect of extension of cultural preference for boys [19].

In this study, the prevalence of under nutrition particularly stunting is higher than underweight. Collectively,
53.2% of the students were <—2SD in comparison to WHO reference curves [15]. This figure is similar to the
findings of other studies [20] [21], but high when compared with others [22] [23]. This difference is likely to
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stem from differential nutritional intake, socioeconomic and cultural differences rather than differences in their
genetic potential to achieve maximum height.

Stunting measures cumulative deficient growth associated with the long-term factors, including insufficient
dietary intake, frequent infections and low socioeconomic status [14]. The relationship between stunting and
gender varied. While some studies demonstrated a higher prevalence among males [24] [25], others demon-
strated a higher prevalence among females [19].

Consistent with other previous studies in sub-Saharan Africa [23] [26], our study showed stunting to be higher
in male than in female children expect for the age group from 10 - 14 years. Boys from 5 - 10 years are more
stunted this has been explained by sex differences in genetic and biological makeup, with boys being biologi-
cally weaker and more susceptible to diseases than girls [27].

Another explanation for the fact that more boys aged 15 - 19 were stunted than girls could be because poor,
stunted girls had dropped out of school leaving behind better-nourished girls or might be due to increased access
to food at the older age when the females are culturally involved in the cooking of family-food, and hence, their
better nutritional state compared to the male counterparts [19].

However the decline in height compared to the NCHS reference in this study peaked at the age group of (10 -
14) years for both boys and girls, and this is similar to the finding among Zanzibari children [28]. This occur-
rence has been associated with the growth-spurt which either did not occur at all or occur later than is typical in
well-nourished children. It is, therefore, important that the nutrient intake during this period must match the re-
quirements for growth otherwise there will be growth retardation.

In agreement with most studies [19] [29], low maternal education was a major determinant of malnutrition in
the present study. Malnourished children of illiterate mothers and fathers were at risk of being malnourished in
comparison to normal children. Expectedly, as the level of education of the mother increases, so do her finances
and her contribution to the total family income [30]. Thus, educating women would be a useful step in the re-
duction of the prevalence of poor childhood nutrition, especially stunting.

These results are also in agreement with other studies [31] [32] among the same age group that report the
Mothers’ educational level is as important underlying determinants that directly or indirectly cause malnutrition
among children.

The underweight children in our study were more likely to have a significantly larger family size when com-
pared with better nourished children. A larger family size is associated with an increased risk for malnutrition.
The effect of a large family size with overcrowding and inadequate spacing has been implicated as a risk factor
for severe malnutrition in different studies [33] [34]. This supports the notion that non-nutritional factors should
be essential components in the effort to reduce malnutrition in developing countries.

The findings of this study showed that the contribution of the milk/milk products, vegetables, fruits food
groups fell far below the recommendation of food based dietary guidelines [16].

However the findings are similar to a study done in the Eastern Mediterranean Region [EMR] [9], which re-
ported a relatively low consumption of vegetables and fruits in most of the developing countries and also anoth-
er one done in Kenya [35].

Children stunted at school age are likely to be exposed to poor nutrition since early childhood [36]. The high
levels of stunting among boys could have been contributed to inadequate red meat intake among the malnou-
rished children.

Consumption of animal source foods was found to be associated with a decreased risk of stunting and under-
weight. A study that was conducted by Dror and Allen, 2011 reported that consuming animal source foods not
only decreased stunting but also improved other anthropometric indices toward the reduction of morbidity and
mortality among undernourished children [37].

In this regard, the nutritional status of children in the developing countries should be emphasized not only for
the improvement of health of children in the coming generation, but also for the overall development of the
concerned region in the future.

5. Conclusion and Recommendations

Malnutrition among students is a major public health problem in Egypt. Besides poverty, there are other factors
that directly or indirectly affect the nutritional status of students. Literacy and social status of the family are key
factors contributing to malnutrition in students. The present study highlights the prevalence of malnutrition
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among school going students in Beni-Suef Governorate in Egypt and the prevalence can be reduced by increas-
ing awareness in mother regarding the nutritional intake of the student [21]. Also, there is a great need to focus
the attention of policy-makers on the nutritional status of students as one of the main indicators for implementa-
tion of school intervention programs and as a precondition for the socioeconomic development in the long term.
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