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Abstract Nutritional status is a primary determinant of a child’s health and well-being; Malnutrition negatively
influences physical and mental development. This study aimed to assess the prevalence of stunting, overweight and obesity
among primary school children in Behera Governorate, Egypt. A cross-sectional study was carried out on 2027 students.
Anthropometric profile was assessed by calculating height for age, weight for age and BMI for age and gender Z scores. The
prevalence of stunting and severely stunting growth were (11.3% and 1.15%). It was significantly associated with rural
location, poorly educated mothers and birth order> 4. Thinness, overweight and obesity were (4.5%, 11% and 8.2%).
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1. Introduction

Children constitute a sizeable proportion of the
population; their health and nutrition are of public health
concern [1]. Nutritional status is a primary determinant
of a child’s health and well-being, responsible for their
physical and mental growth and development. Malnutrition
manifests itself in the form of Stunting, Wasting,
Underweight, Micronutrient deficiency or Overweight and
Obesity (“double burden” of malnutrition) [2]. Stunting is a
cumulative process of reduced growth that predominantly
occurs before three years of age and persists into school age
[3]. About 1% loss in adult height as a result of childhood
stunting is associated with a 1.4% loss in productivity [4].
Stunting is associated with impaired mental development
and poor school and academic performance, consequently
become a public health burden. This association is because
of complex environmental, social, and economic factors,
besides nutrition unawareness [1]. According to the latest
Egypt’s Demographic and Health Survey, 2014; stunting
remains a significant public health concern in Egypt,
affecting 1 in 5 children under 5 years of age, wasting and
underweight for under five children stand at 8 and 6 percent,
respectively. Wasting has increased significantly since 2000
[5]. According to the International Obesity Task Force,
at least 155 million of the world’s children aged 5-17 are
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overweight of which; 35 - 40 million were obese. In the
Eastern Mediterranean Region, data shows that 80% children
aged between 13 and 15 years old are overweight or obese.
Unhealthy dietary habits such as skipping breakfast, low
milk, fruits and vegetables intake, high intake of soft drinks
and sweets are the main causes coupled decrease physical
activity. About 60% of obese children or adolescents are
more likely to become overweight adults [6] with increasing
the risk of development of metabolic syndrome, diabetes
mellitus, cardiovascular and even fatty liver in later life [7].

In Egypt, 24.5 percent of children (5-14 years of age)
classified as overweight by the (EDHS 2014) [5], while
obesity among school age children constitutes an emerging
concern (9.8%); the Egyptian Medical Association for the
Study of Obesity in early 2010 estimates that 15 percent of
Egyptian (school-age) children are obese, in comparison
with its 1990’s estimate of only six percent.

Different studies had been conducted in different Egyptian
cities. In 2017 two studies were conducted in Assiut and
Sohag cities [8,9], overweight and obesity prevalence was
11.24%, 16.5% and 12.28, 14.6% respectively. Overweight
and obesity among children from 6-12 years; was 23.7% and
19.5% respectively in Menoufia governorate during 2015
[10]. In 2014, A large study was conducted on 3500
Alexandria primary school children, 9% of them were
overweight compared to 16.8% were obese. [11]. Finally, in
2011 a study carried out in Port Said city, 17.7% were
overweight and 13.5% were obese respectively [12]. Since
no studies have been conducted in Behera governorate, the
aim of the present study is to evaluate the prevalence of
stunting, overweight and obesity among primary school
children in Behera Governorate, Egypt.
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2. Subjects and Methods

2.1. Study Design and Sampling

A cross-sectional study was conducted during the period
from January to April 2017 in Behera governorate primary
schools, Egypt. Behera governorate have 19 Educational
Administrations with 734592 primary schools’ students.
Sample size was calculated using EPI-INFO 2002 software,
and due to the unavailability of data regarding nutritional
status of school children in Behera governorate, we assume
that 50% of children were overweight and obese with a
precision of 3%, confidence level of 99% and an error of
0.01; a minimum sample of 1840 students was required. The
sample size was increased to 2027 for proper representation
of different age groups.

A multistage stratified random sampling technique was
used; stratification was based on Behera Educational
Administrations, grade level and sex. In the first stage, two
Educational Administrations were chosen randomly from
Behera Governorate (Bandar Kafr El Dawar (51 mixed
primary schools) and Hosh Issa (67 mixed primary schools).
From each administration two mixed primary schools were
randomly selected after exclusion of the one-gender schools.
The predetermined sample was proportionally allocated on
the selected schools. In the subsequent stages, the allocated
sample for each school was equally allocated on all grades
(students selected by simple random sample from two
classes /each grade from first to fifth grades). The study was
approved by The Ethics Research Committee of High
Institute of Public Health at Alexandria University. All
students and their parents were informed about the purpose
of the study and a consent to participate in the study was
obtained. Privacy and confidentiality were assured.

2.2. Data Collection

2.2.1. Demographic and Socioeconomic Data

Sampled students or their parents filled out a self-reported
pre-designed questionnaire to collect demographic and
socioeconomic data including age, gender, and grade level of
students. Also, residence, educational level and occupation
of parents, family size, number of house rooms, and
income/month data were collected to calculate the
socio-economic score.

2.2.2. Anthropometric Measurements

Body weight (in kilograms) and height (in meters) of each
student were measured according to criteria described by
Gibson (2005) [13]. Height for age (HA), weight for age
(WA) and BMI for age (BMA) and gender Z scores were
calculated by anthroplus software and were compared to
an international reference population, the WHO Growth
Reference for School-Aged Children and Adolescents [14].
HA measures are below minus two standard deviations
(-2 SD) from the median of the reference population are
considered stunted. Children who are below -3 SD are

considered severely stunted. Children whose WA measures
are below -2 SD are underweight for their age, while those
whose measures are below -3 SD are severely underweight.
Finally, Children whose BMI > +2 SD above the WHO
growth standard median are considered obese. Overweight
BMI > +1 SD and thinness: BMI < -2 SD. Sever thinness:
BMI <-3 standard deviations below the WHO growth
standard median.

2.2.3. Eating Habits

The frequency of following habits were assessed; number
of main meals per day, breakfast consumption, intake of
snacks, fast food consumption, and eating food at schools.

2.3. Statistical Analysis

Data analysis was performed using the Statistical Package
for Social Sciences (SPSS, version 16; SPSS Inc., Chicago,
USA).

Descriptive statistics in the form of number and
percentage were used to represent qualitative data. Chi
square test was used to detect significant difference between
groups. When Chi square test was not appropriate, Monte
Carlo Excat Test (MCET) was used instead. For all statistical
analyses, p-values < 0.05 were considered significant.

3. Results
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Figure 1. Frequency distribution of overweight and obesity among
different primary school children grades

This study involved 2027 primary school children, from
grade 1 (19.9%), grade 2(18.1%), grade 3 (21.5%), grade 4
(21%) and grade 5 (19.5%). Their mean age was 8.6+ 1.5
years ranged between 5.8 to 14.4 years. Boys were (50.5%)
and girls were (49.5%). Children recruited from rural
schools represent 22.1% and 77.9% were from urban ones.
Regarding the socioeconomic status, the majority were
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considered to be of low level (80.8%, 17.8%) were at
moderate level and only (1.4%) of high level. We found that
(8.2%) of the students were obese, (11.1%) were overweight
and (3.94% & 0.59%) were thin & severely thin respectively.

The prevalence rate of obesity and overweight were least
at 7-8 years (grade 2) (9.3%, 4.4% respectively) and
significantly increased with age to be the highest at the age of
9-10 years (grade 4) (P=0.003). Higher rates were found
between girls (12.5%, 8.8% respectively) than boys (9.8%,

7.5% respectively) and the children of urban back ground
(12.5%, 9.5%) than rural ones (5.4%, 3.4%) (p <0.0001).
Rate of overweight and obesity was significantly observed
between children whose mothers had low to middle level of
education, and of high to moderate socioeconomic level,
while thinness rates was higher among children from low
educated mothers and low socioeconomic level, as shown in
Figure 1 & Table 1.

Table 1. BMI for Age Z-Score of the Studied Primary School Children in Relation to Sociodemographic Characteristics
Severe 3 . .
thinness Thinness Normal weight Overweight Obese Total
Characteristics n=12) (n=80) (n=1545) (n=225) (n=165) (n=2027) X p-value
No % No % No % No % No % No
Age:
- 6-7 years 0 0 12 3 324 80.4 40 9.9 27 6.7 403
-7-8 0 0 18 4.9 299 81.5 34 9.3 16 44 367
-89 2 0.5 12 2.8 338 71.7 44 10.1 39 9 435 379 0.002*
-9-10 6 1.4 17 4 307 72.1 53 124 43 10.1 426
-10-11 4 1 21 53 277 69.9 54 13.6 40 10.1 396
Gender:
- Boys 9 0.9 47 4.6 791 77.2 100 9.8 77 7.5 1024 9.6 0.04%
- Girls 3 0.3 33 33 754 75.2 125 12.5 88 8.8 1003 ' '
Residence:
- Rural 5 1.1 27 6 376 84.1 24 5.4 15 34 447
46.45 <0.0001*
- Urban 7 0.4 53 34 1169 74 201 12.7 150 9.5 1580
Mother
education
- Low 3 0.3 37 42 598 76.8 91 11.7 50 6.4 779
. 9 0.9 41 3.8 801 74.9 116 10.8 103 9.6 1068 141.5 0.04*
- Middle
. 0 0 2 1.1 148 82.2 18 10 12 6.7 180
- High
Father
education:
- Low 2 0.3 32 44 553 76.5 92 12.7 44 6.1 723
. 9 0.8 43 3.7 886 76.5 115 9.9 105 9.1 1158 10.1 0.12
- Middle
. 1 0.7 5 3.4 106 72.6 18 12.3 16 8.2 146
- High
Father Job
- Unemployed 2 1.6 7 5.6 93 74.4 15 12 8 6.4 125
- Worker 4 0.54 26 3.5 561 76.1 77 10.4 69 9.3 737 MCET 01
- Employee 5 0.7 17 2.6 483 753 77 12 59 9.2 641 332 '
- Professional 1 0.19 30 5.7 408 77.8 56 10.6 29 5.5 524
Mother Job:
- Working 1 0.6 4 2.3 130 76 20 11.7 16 9.4 171 47 0.6
- Not working 11 0.6 76 4.1 1415 76.2 205 11 149 8 1856 ' '
Birth order:
-1-3 8 0.7 50 43 871 75.5 120 104 105 9.1 1154 5.88 02
->4 4 0.5 30 3.4 674 77.2 105 12 60 6.9 873 ’ ’
Socio-economic
status:
10 0.6 69 42 1272 71.7 175 10.7 112 6.8 1638
- Low MCET
0.6 10 2.8 252 70 46 12.8 50 13.9 360 0.004*
- Moderate 21.5
. 0 1 3.4 21 72.4 4 13.8 3 10.3 29
- High

* MonteCarlo Exact Test,” significance
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Table 2a. Dietary Habits Associated with BMI for Age Z-Score among the Studied Primary School Boys

tlsliel:]::::S Thinness Normal weight Overweight Obese Total
Boys “Dietary n=47 n=791 n=100 n=77 n=1024 2
Habits (n=9) ( ) ( ) ( ) ( ) ( ) X p-value
No % No % No % No % No % No
Number of meals
- 22 meals 6 2 17 5.8 235 79.9 21 7.1 15 5.1 294
- 3 meals 3 0.4 30 43 546 77.9 71 10.1 51 7.3 701 47.6 <0.001*
- >4 meals 0 0 0 0 10 345 8 27.6 11 37.9 29
Having Breakfast
- Always 4 0.9 22 5.2 306 72.2 51 12 41 9.7 424
- Sometimes 3 0.7 11 2.6 344 80.8 38 8.9 30 7 426 22.5 0.004*
- Rarely/never 2 1.1 14 8 141 81 11 6.3 6 34 174
Place of breakfast:
- At Home
3 0.8 17 43 296 74.1 48 12 36 9 400
- At school
3 0.7 17 39 340 78.5 39 9 34 7.9 433
- Both 23.02 0.01*
1 100 0 0 0 0 0 0 0 0 0
- No Breakfast
2 1.1 13 6.8 155 81.6 13 6.8 7 3.7 199
Snacks at school:
- Rarely/never 0 0 6 5.7 73 69.5 15 14.3 11 10.5 105
- Sometimes 4 0.9 15 3.4 335 74.9 45 10.1 48 10.7 447 26.6 0.002*
- Always 5 1.1 26 5.5 383 81.1 40 8.5 18 3.8 472
Fast Food
- Always 1 0.4 12 5.1 171 72.8 28 11.9 23 9.8 235
- Sometimes 8 1 35 44 619 78.6 72 9.1 54 6.9 788 5.6 0.4
- Rarely/never 0 0 0 0 1 100.0 0 0 0 0 1
Take Food in
school
- Yes 5 0.8 30 4.7 477 74.1 71 11 61 9.5 644
14.1 0.007*
-No 4 1.1 17 4.5 314 82.6 29 7.6 16 42 380
* MonteCarlo Exact Test,” significance
Table 2b. Dietary Habits Associated with BMI for Age Z-Score among the Studied Primary School Girls
Sfevere Thinness Normal weight Overweight Obese Total
Girls’ Dietary thinness (n=33) (n=754) (n=125) (n=88) @=1003) | X* | p-value
Habits (n=3)
No % No % No % No % No % No
Number of meals
- <2 meals 2 0.7 13 4.5 230 79.6 26 9 18 6.2 289
- 3 meals 1 0.1 20 2.9 515 74.7 98 14.2 56 8.1 690 49.7 0.0001*
- >4 meals 0 0 0 0 9 375 1 42 14 58.3 24
Having Breakfast
- Always 0 0 10 2.5 273 70.4 57 14.7 48 12.4 388
- Sometimes 1 0.2 18 4.1 336 76.7 52 11.9 31 7.1 438 22.5 0.004*
- Rarely/never 2 1.1 5 2.8 145 81.9 16 9.1 9 5.1 177
Place of breakfast:
- At Home
0.3 12 3.4 255 71.6 48 13.5 40 11.2 356
- At School
0 14 3.1 336 75.2 60 134 37 8.3 447 14.5 0.06
- No breakfast
2 1 7 3.5 163 81.5 17 8.5 11 5.5 200
Snacks at school:
- Always 1 1 1 1 70 69.3 12 11.9 17 16.8 101
- Sometimes 2 0.4 15 33 324 70.4 72 15.7 47 10.2 460 31.5 <0.0001*
- Rarely/never 0 0 17 3.8 360 81.5 41 9.3 24 5.4 442
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S.evere Thinness Normal weight Overweight Obese Total
Girls’ Dietary thinness (n=33) (n=754) (n=125) (n=88) ®=1003) | x? —val
Habits (n=3) p-yatue
No % No % No % No % No % No

Fast food
- Always 1 0.5 6 3 150 74.6 22 10.9 22 10.9 201
- Sometimes 2 0.2 27 34 603 753 103 12.9 66 8.2 801 2.69 0.8
- Rarely/never 0 0 0 0 1 100 0 0 0 0 0

Take Food school
-Yes 1 0.1 19 2.8 494 73.7 90 13.4 67 10 671 233 0.08
- No 2 0.6 14 4.2 260 78.4 35 10.5 21 6.3 332

N
significance

Overweight and obesity were significantly noticed among
boys who have >4 meals (27.6%, 37.9%, p <0.0001), regular
snacks (14.3%, 10.5%, 0.002) and taking food to school
(11%, 9.5%, p=0.007) compared to girls (4.2%, 58.3%,
p=0.0001), (11.9%, 16.8%, p <0.0001), (13.4%, 10%,
p=0.08) respectively as demonstrated in Table 2.

In Figure 2, 7.4% and 0.7% of the students were stunted
and severely stunted respectively at the age of 6-7 years, the
prevalence of stunting increased thereafter to the greatest
prevalence at age of 10-11 years (17.9% stunted, 1.5%
severely stunted) (P=0.001).
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Figure 2. Frequency distribution of stunting and severe stunting among
different primary school children grades

Poor educational level of mothers, unemployment of
fathers and child birth order > 4, were significantly
associated with stunting and severely stunting. Older age
groups and rural residence was also significantly associated
in both boys (p= 0.0006, <0.0001* respectively) and girls
(p=0.009, 0.02 respectively). Rate of stunted and severely
stunted growth were significantly observed between boys
having < 2 meals/day (15.6%, 5.2% p <0.0001), skipping
breakfast (16.1%, 2.3%) and rarely/never taking snacks
between meals (13.8%, 1.5% p=0.002).

4. Discussion

Childhood has emerged as a critical period for
malnutrition, stunting as an indicator of chronic malnutrition
or excessive weight gain in early years of life may lead to
poor physical and mental development, obesity and chronic
disease in later years [15]. Stunting of a child’s growth may
be the result of a failure to receive adequate nutrition over a
long period of time or of the effects of recurrent or chronic
illness. Chronic undernutrition, as evidenced by the
proportion of stunted children, was of mild prevalence in this
school-aged study, the prevalence of stunting and severely
stunting growth was 11.3%, 1.15% respectively. The overall
prevalence of stunting in our study was high compared to
other countries such as Russia (3.3%) [16] or in Brazil (9.1%)
[17]. Some other studies reported higher rates of stunting,
18.7% in Iraq [18], 40.3% in Nigeria [3] and 37.9% in
Ethiopia [19], since these countries experience constraints on
economic, environmental and social development that affect
the physical growth of children before puberty. It is believed
that stunting is mainly a problem of young children, recent
studies suggest that children will not catch up growth during
middle childhood if they remain in the deprived environment
that caused them to become stunted in the first place. Thus,
children who have become stunted are likely to remain
stunted into adolescence [20].

It was noted that the prevalence of stunting increased
significantly with age in a (for boys x2 =21.6, P 0.006 ; and
for girls MCET = 20.8, P=0.009). The peak rate for stunting
and severe stunting for both genders was at the age of 10-11
years [ (15.5%, 1% for boys), (20.3%, 1% for girls)]. This
age pattern was also reported in studies demonstrating an
increasing prevalence of stunting with age [18,21]. It could
be explained that older children may be more stunted than
younger ones because they were more malnourished as
young children, not because they are growing poorly as
schoolchildren.

Regardless that there was no gender difference statistically,
in this study girls were more likely to be stunted than boys,
indicating that growth in girls may be more sensitive to
socioeconomic factors and to age specific differences in
catch-up growth. This may be supported by gender inequity
in food intake. Similar findings are reported in other
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studies [18,21,22]. Factors associated with stunting among
school-age children in our study were respondents’ age, rural
location, poorly educated mothers and unemployed fathers,
these findings mirror what is documented in literature and
emphasizes the importance of educational status on stunting,
in line with other related studies [3,23,24]. Higher
prevalence of intestinal parasitic infestations in rural areas
was reported in a previous study [25]. Our study buttresses
existing literature which indicates a positive association
between birth order over 4 and child malnutrition [3,24].
Less frequent meals per day and skipping breakfast were
significant determinants for stunting, these observations in

line with several studies among conducted among school
children irrespective to gender stratification [3,17,19].

In the present study, the overall prevalence of overweight
and obesity among children aging from 6 to12 years (11%,
8.2%) were lesser than the reported results of a national
Egyptian Demographic Health Survey [5]. However, rate of
thinness was (4.53%) higher than the national level 2.5%
[5]. Other regional studies in Dubai, Kuwait and Jordan
showed higher figures for overweight and obesity [26-28],
while lower rates were reported in UK, those variations
related to cultural and dietary habits differences [29].

Table 3. Height for Age Z-Score of The Studied Primary School Children in Relation to Sociodemographic Characteristics

Normal between -2SD Stunted Severe stunted
Total 2
and +1SD <-2D <-3SD (0=2027) X p-value
. n=
Characteristics (n=1775) (n=230) (n=22)
No % No % No % No
Age:
- 6-7 years 370 91.8 30 7.4 3 0.7 403
-7-8 334 91 31 8.4 2 0.5 367
MCET
-89 374 86 55 12.6 6 1.4 435 206 <0.0001*
-9-10 378 88.7 43 10.1 5 1.2 426 '
-10-11 319 80.6 71 17.9 6 1.5 396
Gender:
- Boys 908 88.7 102 10 14 1.4 1024
. 53 0.07
- Girls 867 86.4 128 12.8 8 0.8 1003
Residence:
- Rural 363 81.2 72 16.1 12 2.7 447
46.8 0.0001*
- Urban 1412 89.4 158 10 10 0.6 1580
Mother education:
- Low 668 85.8 101 13 10 1.3 779
- Middle 941 88.1 116 10.9 11 1 1068 15.6 0.04*
- High 166 92.2 13 7.2 1 0.6 180
Father education:
- Low 623 86.2 94 13 6 0.8 1158
- Middle 1018 87.9 124 10.7 16 1.4 146 6.8 0.14
- High 134 91.8 12 8.2 0 0 0
Father Job
- Unemployed 98 78.4 27 21.6 0 0 125
- Worker 661 89.7 72 9.8 4 0.5 737
25.6 0.01*
- Employee 561 87.6 73 11.3 7 1.1 641
- professional 455 86.8 58 11.1 11 2.1 524
Mother Job:
- Working 148 86.5 23 13.5 0 0 171 277 02
- Not working 1627 87.7 207 11.2 22 1.2 1856 ' ’
Birth order:
-1-3 1039 90 105 9.1 10 0.9 1154
14.9 0.001*
-=4 736 84.3 125 14.3 12 1.4 873
Socio-economic status:
- Low 1424 86.9 195 11.9 19 1.2 1638 MCET*
- Moderate 325 90.3 32 8.9 3 0.8 320 0.3.8 0.4
- High 26 89.7 3 10.3 0 0 69

* MonteCarlo Exact Test,” significance
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Table 4. Factors Associated with Height for Age Z-Score Percentage among the Studied Primary School Children

Boys (1024) Girls (n=1003)
SOCiOdemOf‘lrflPhic Normal Stunted sstflzet::il ¥ Normal Stunted sstfl‘r];le‘:i e
Ch?racterlstlfs & 28D to+2SD <2D <3SD val -2SD to+1SD <2D <3SD val
Dictary Habits @=1775)  (=230) Pvaue | (n=867) 0=128) prvatue
(n=22) (n=8)
Age
- 6-7 years 181(91) 15(7.5) 3(1.5) 189(92.6) 15(7.4) 0(0)
-7-8 174(93.5) 12(6.5) 0(0) 116 160(88.4) 19(10.5) 2(1.1) MCET*
-89 180(84.1) 30(14) 4(1.9) 0.006% 194(87.8) 25(11.3) 2(0.9) =20.8
-9-10 213(92.2) 15(6.5) 3(1.3) 165(84.5) 28(14.4) 2(1) 0.009*
-10-11 160(82.4) 30(15.5) 4(2.1) 159(78.6) 41(20.3) 2(1)
Residence
- Rural 179(80.6) 35(15.8) 8(3.6) 22.06 184(81.8) 37(16.4) 4(1.8) 7.3
- Urban 729(90.9) 67(8.4) 6(0.7) <0.0001* 683(87.3) 91(11.7) 4(0.5) 0.02*
Mother education
- Low 345(87.8) 42(0.7) 6(1.5) 077 323(83.7) 59(15.3) 4(1) 701
- Middle 475(89) 52(9.7) 7(1.3) 0.9 466(87.3) 64(12) 4(0.7) 0.1
- High 88(90.7) 8(8.2) 1(1) 78(94) 5(6) 0(0)
Father education
- Low 311(86.4) 45(12.5) 4(1.1) 687 312(86) 49(13.5) 2(0.6) L6
- Middle 524(89.3) 53(9) 10(1.7) 0.14 494(86.5) 71(12.4) 6 (1.1) 0.8
- High 73(94.8) 4(5.2) 0(0) 61(88.40 8(11.6) 0(0)
Socioeconomic level
- Low
- Moderate 739(88.2) 86(10.3) 13(1.6) L75 685(85.6) 109(13.6) 6(0.8) 31
R 156(90.7) 15(8.7) 1(0.6) 169(89.9) 17(9) 2(2.1)
- High 0.7 0.2
13(92.9) 1(7.1) 0(0) 13(86.7) 2(13.3) 0(0)
Number of meals
- <2 meals 242(82.4) 46(15.6) 6(2) MCET 241(83.3) 45(15.6) 3(1) ",
- 3 meals 637(90.9) 56(8) 8(1.1) 20.9 603(87.4) 82(11.9) 5(0.7) 0.3
- >4 meals 29(100) 0(0) 0(0) <0.0001* 23(95.8) 1(4.2) 0(0)
Having Breakfast
- Always 381(89.9) 36(8.5) 7(1.7) 118 342(88.1) 43(11.1) 3(0.8) 8.3
- Sometimes 385(90.4) 38(8.9) 3(0.7) 0.01* 383(87.4) 53(12.1) 2(0.5) 0.08
- Rarely/never 142(81.6) 28(16.1) 4(2.3) 142(80.2) 32(18.1) 3(1.7)
Snacks
- Always 100(95.2) 5(4.8) 0(0) 165 87(86.1) 13(12.8) 1(1) 0.53
- Sometimes 408(91.3) 32(7.2) 7(1.6) 0.002* 409(88.9) 49(10.7) 2(0.4) 02
- Rarely/never 400(84.7) 65(13.8) 7(1.5) 371(83.8) 66(14.9) 5(1.1)
Fast Food
- Always 585(90.8) 52(8.1) 7(1.1) 8.11 176(87.6) 24(11.9) 1(0.5) 0.6
- Sometimes 323(85) 50(13.2) 7(1.8) 0.01* 690(86.1) 104(13) 7(0.9) 0.9
- Rarely/never 908(88.7) 102(10) 14(1.3) 1(100) 0(0) 0(0)
Take Food to
school
7.4
- Yes 214(9.1) 15(6.40 6(2.6) o1 590 (87.9) 77(11.5) 4(0.6) 4.7
-No 693(87.9) 87(11.1) 8(1) 277(83.4) 51(15.4) 4(0.6) 0.12

*Mont Carlo Exact Test, * significance

In Assiut, Sohag and Port Said cities [8,9,12], overweight
prevalence was in agreement with our results. But higher
rates of overweight and obesity was detected among 6-12
years children in Menoufia governorate during 2015 (23.7%
and 19.5% respectively) It could be attributed to the reduced
activity level observed by the researchers [10]. Among 3500

Alexandria primary school children, lower (9%) prevalence
of overweight but higher obesity rates were recorded
compared to our findings as this study sampled students from
private schools too [11].

Overweight and obesity in girls was slightly higher, that
was documented in other researches [12,30]. In Arab
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countries, higher rates differences were observed, a study
conducted in Saudi Arabia showed that the prevalence of
overweight and obesity and among boys 6-12 years children
was (19.9%, 7.8%) while in female children was (19.2%,
11.0%) [30]. A study conducted in Kuwait reported that the
prevalence rates among male children was (29.3%, 14.9%)
while in female children (32.1%, 14.2%) [27]. For both
genders, the proportion of children who are overweight or
obese rises with age, these results are in line with the national
findings [5] and other related studies [27,30]. It could be
attributed that older children becoming less dependent on
parents in their food choices. In our study girls were
more stunted, overweight and obese. The analysis of dietary
habits between both gender confirms that the frequency of
consumed meals and fast food intake among boys is
significantly lower than that of girls (Table 2a, 2b), besides it
is thought that boys spend more time playing outdoors than
girls, potentially causing their being underweight. Previous
literature revealed a significant relation between obesity and
frequent fast food consumption due to its high fat and
calories [26,32].

Our study showed a significant association between
excess weight and low mother education, as they are
responsible for food selection for their children as well as
their life style activities. This is supported by several studies
carried out in developing countries [7,12,35]. Results of
previous studies in developed countries, which have
strongly indicated that children of parents who received low
education displayed an approximately higher risks of being
overweight or obese [33,34]. Since, highly educated parents
are more aware of potential health problems and therefore
are more likely to protect their children from an unhealthy
lifestyle [29]. Studies conducted in Indonesia, Malaysia and
Turkey, demonstrated opposite relation [7,32,35].

Urban residence was also significantly associated with
overweight and obesity. In relation to overall economic
status, more overweight and obese children were belonging
to higher income families, with purchase more unhealthy and
fast food and seem to strongly influence their children's BMI.
This observation is confirmed by the EDHS which reported
the children living in rural Upper Egypt (low SES) are the
least likely to be overweight or obese [5].

Skipping breakfast is associated with overweight/obesity
in children and adolescents [26]. Our study showed a
significant association between skipping breakfast and
overweight as well as obesity for both boys and girls.
Since, skipping breakfast leads to eating energy-dense,
less-nutritious snacks and fast foods later in the day and
children who skip breakfast show a threefold higher risk of
becoming overweight [31], this observation is in accordance
to a recent study [7].

This study showed a significant association between
infrequent snack intake and thinness, obesity and regular
snack intake due to its high fat and sugar content. This runs
with several studies which found a significant relation
between BMI and eating snack [26,33]. Also, we revealed
that taking> 4 meals/day significantly associated with obese

children (37.9% for boys, 58.9% for girls). Controversy to
two related researches which mentioned that it is not the
matter of number of meals as the amount and the content of
the meals [33,35].

5. Conclusions

The prevalence of malnutrition disorder among Egyptian
primary school children is considerable These conditions
are associated with the sociodemographic characteristics of
children and parents, as well as the eating habits of children.
Parental characteristics and eating habits should be
considered when planning feasible and effective nutrition
programs for primary school children.

List of Abbreviation

- Height for age (HA)

- Weight for age (WA)

- Body mass index for age (BMA)
- Body mass index (BMI)

- Monte Carlo Exact Test (MCET)
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