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Abstract

Background. Overweight and obesity have become epidemic diseases in Egypt. The first step to combat
overweight and obesity is to study their immediate and underlying causes.

Objectives. To evaluate the prevalence of overweight/obesity among Egyptian children and adolescents in
correlation to food consumption patterns and other risk factors.

Material and methods. This study was conducted in 369 children and adolescents, age ranging 318 years.
Sociodemographic data and food consumption patterns were recorded using a food frequency questionna-
ire. Body mass index was calculated and the World Health Organization (WHO) age- and gender-percentile
charts were used to determine overweight and obesity.

Results. We found that 147 (39%) of the children and adolescents studied were overweight or obese. Age
was inversely correlated to overweight/obesity prevalence and male gender was positively correlated. The
highest rate of overweight/obesity was at the age of 3—4 years among boys. Parental education levels and
socioeconomic status revealed no correlation with overweight/obesity. Carbonated soft drinks were the
only dietary element positively correlated (Spearman’s rho = 0.129; p = 0.017). After adjusting the effect of
age and gender; carbohydrates, eqgs, sugar (either added by the consumer to drinks and food or eaten on
their own), crackers, junk food, chocolate, carbonated soft drinks and juices influenced overweight/obesity
among children and adolescents (p < 0.05).

Conclusions. High percentages of overweight/obesity have been reported among Egyptian children and
adolescents. Prompt action needs to be taken to prohibit unhealthy food items including carbonated soft
drinks, crackers, juices and chocolates in schools as well as to advocate for increasing taxes on them.

Key words: obesity, overweight, children and adolescents, food consumption


https://creativecommons.org/licenses/by/3.0/

150

A. Al Jawaldeh, et al. Food consumption by children and adolescents

Introduction

Overweight and obesity present significant challenges
to human health, especially in developing countries. Both
contribute to an estimated 4 million deaths (7.1% of all
deaths) across the global population.! In 2017, an esti-
mated 38.3 million (5.6%) children under 5 years of age
were overweight.2 An even higher percentage (9.3%) has
been reported among children under age 5 in the East-
ern Mediterranean Region (EMR). Considerable levels of
overweight children under 5 years of age have been re-
corded in Libya (22.4%), followed by Syria (17.9%), then
Lebanon (16.7%) and Egypt (15.7%). Moreover, the rate of
overweight and obesity among children and adolescents
aged 5-19 has risen dramatically worldwide? from just 4%
in 1975 to over 18% in 2016. Similarly, EMR children and
adolescents recorded a higher incidence of overweight
and obesity in 2016: 27.3%. Percentages reach 42.4% in
Kuwait, followed by 38.7% in Qatar, 36.7% in Egypt, and
35% in the Kingdom of Saudi Arabia and the United Arab
Emirates.* Overweight and obesity during childhood is
associated with an increased risk of overweight/obesity in
adulthood® and concomitant cardiometabolic diseases.®

Changes in food consumption patterns during the past
decades have had a great impact on the increase in nutri-
tion-related chronic diseases.” Children nowadays eat too
many refined grains, sugary foods and drinks; and on the
other hand, too little fruit, vegetables, legumes and whole
grains. About 1/3 (30.3%) of school-aged children do not
consume any fruit daily, while 43.7% consume soda every
day.® However, the per capita consumption of fruits and
vegetables in Egypt is relatively satisfactory (102.6 and
193.65 kg/year, respectively)® as compared to the recom-
mendation for daily intake of fruit and vegetables, which
is about 150 kg/year.!° The rate of carbonated drink con-
sumption every day among school students is very high:
54.9%.11

In Egypt, the majority of studies that focus on the pre-
dominance of overweight and obesity among children
and adolescents lack investigations of the frequency of
different food items in those children’s diets. The aim of
this study is to highlight food consumption patterns for
14 food items and their correlation with the incidence of
overweight and obesity among children and adolescents
in Egypt. Surveying dietary habits is essential in assess-
ing nutrition programs as well as inputting policies re-
lated to food subsidies and taxes, nutrition intervention
programs and nutrition education to restrain and control
nutrition-related diseases.

Material and methods

This study was carried out following the framework of
the Ethics Committee, Faculty of Dentistry, Cairo Uni-
versity, Egypt (No. 171217). This cross-sectional study

was conducted among a convenience sample of children
and adolescents who were treated from November 15,
2017 until January 13, 2018 in outpatient clinics at the
Faculty of Dentistry at Cairo University, and in 2 pri-
vate early-childcare nurseries at Nasr City and El Maadi
(Egypt). The participants were children and adolescents
aged 3-18 years old; both genders were included.

Written consent to participate in the study was ob-
tained from the children’s parents or guardians. Verbal
consent was obtained from the adolescents in addition to
written consent from their parents/guardians.

The sample size was set at 369 using the simple formula
described by Daniel and Cross!?: Egypt’s population of chil-
dren and adolescents was predetermined as 50,000,000,
and the prevalence of overweight in this population was
estimated as 36.7% in accordance with WHO data.

Data collection and grouping

Data was obtained through a questionnaire investigat-
ing age, gender, address, the level and type of the child’s
education (none, nursery or school), the number of fam-
ily members, parental professions and education levels
(low: primary school or illiterate; moderate: diploma or
high school education; or high: university education).
The assessment of the children’s and adolescents’ dietary
habits for 14 dietary elements (Table 1) was performed
using a food frequency questionnaire. Questions were
filled out by the authors on the basis of parents’ answers
on behalf of their children and the adolescents’ own an-
swers.The frequencies used in the questionnaire were
once per month; 1-2 times per week; 3—4 times per week;
5-6 times per week; once per day; 2-3 times per day;
4-5 times per day; and 6 or more times per day. To fa-
cilitate the comparison and statistical analysis, these fre-
quencies were merged into the 3 frequencies displayed:
<2 times/week; 3—-6 times/week; 1-6 times/day. Body
weights were measured using a Beurer scale (Ulm, Ger-
many) with the participants wearing clothes but without
shoes. In accordance with the WHO 1995 guidelines,
standing heights were measured to the nearest 0.1 cm
utilizing a stadiometer. From the measured heights and
weights, body mass indices (BMIs) were calculated. The
obtained BMI values were plotted on the WHO percen-
tile body mass index (BMI/age) charts for boys and girls.'3

The children and adolescents were divided into 4 cat-
egories based on their BMI percentiles: the underweight
group (<5 percentile); the normal group (=5 — <85 per-
centile); the overweight group (=85 — <95t percentile);
and the obese group (95" percentile).!* Moreover, the par-
ticipants were grouped according to their age into group I
(3—4 years old); group II (5-9 years old) and group III
(10-18 years old). Depending on the children’s education
type (none, private, governmental or experimental), their
parents’ occupations and education levels (low/medium/
high), their addresses and the health centers where they
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Table 1. Description of the dietary elements investigated

Dietary item Full description

Carbohydrates
Eggs -
Fruits/vegetables fresh or cooked
Milk and milk products
Grains fava beans, wheat and peas

Jam, molasses and honey jam, molasses, honey and halvah

bread, rice, macaroni, mahshi, potatoes and sweet potatoes

milk, yogurt and cheese (all types) (butter is not included)

Sugar sugar added to drinks (hot or cold) and food or eaten on its own

any of the following food items prepared outside home (ready-to-eat food): burgers, pizza, fried potatoes/chicken/

Candies hard, sticky, lollipops

Crackers biscuits and chips

Junk food falafel), fava beans, koshary, shawarma sandwiches
Chocolate bars, chocolate cakes

Soda sweetened carbonated drinks

Juices fresh, canned and citric

Caffeinated drinks

tea, coffee, instant-coffee sachets (commonly known in Egypt as 3in 1)

received their treatments (governmental or private), they
were assorted into low, middle and high socioeconomic
subgroups.’®

Statistical analysis

The data was statistically described in terms of fre-
quencies (number of cases) and percentages. In compar-
ing more than 2 groups the Kruskal-Wallis test was used,
while in comparing 2 groups the Mann—Whitney U test
was used. Correlations between various variables were
assessed using Spearman’s rank correlation equation
(rho). Multivariate logistic regression analysis was used
to test for the preferential effect of each foodstuff on obe-
sity; p-values of less than 0.05 were considered statisti-
cally significant. All the statistical calculations were done
using SPSS software, v. 22 for Microsoft Windows (IBM
Corp., Armonk, USA).

Results
Population profile

The participants were categorized into underweight
(7.4%), normal (52.8%), overweight (14.9%) and obese
(24.9%) according to their BMI percentiles. The statistical
analysis was performed after excluding the underweight
subjects. The overweight and obese groups were merged
into a single group: The overweight/obese group com-
prised 39.8% (Table 2).

In the entire study cohort, 30.7% of the participants
were aged 3—4 years, 42.1% were 5-9 years and 27.2% of
participants were aged 10—18 years.

The highest percentages of children and adolescents
consumed carbohydrates (94.4%), fruits/vegetables (45.9%),

milk and milk products (72.2%), sugar, either added by the
consumer to drinks and food or eaten on its own (65.2%),
candies (61.4%), crackers (58.8%) and juices (citric, fresh,
canned) (44.2%) 1-6 times per day. Eggs, jams, junk food,
chocolates, carbonated soft drinks and caffeinated drinks
were consumed 2 times per week or less (51.5%, 55%,
62.3%, 82.7%, 52.9%, 64.9%, 44.7%, 75.7%, 53.5%, respec-
tively). Equal percentages of children and adolescents
consumed grains 1-6 times per day or 2 times per week
or less (46.2%). It is important to note that a high percent-
age of children and adolescents consumed caffeinated
drinks 1-6 times per day (43.9%) (Table 2).

Descriptive data regarding gender, parental education
and socioeconomic status (SES) within each age group is
displayed in (Table 3).

Correlations between overweight/obesity
and different risk factors

As Table 4 shows, the highest percentage of over-
weight/obese children was recorded among children
aged 3—4 years (51.4%), while the lowest percentage was
recorded among adolescents aged 10-18 years (31.2%).
The difference between the groups was statistically sig-
nificant (p = 0.005). Age was inversely correlated with the
participants’ BMI percentiles (Spearman’s rho = —0.154;
p = 0.004).

The percentage of overweight/obesity among male
children and adolescents was 52.4%, while among girls it
was 36.2%. The difference between the two groups was
statistically significant (p = 0.003). Male gender was sig-
nificantly correlated with the increased BMI percentiles
(Spearman’s rho = —0.162; p = 0.003).

The highest percentage of overweight/obese partici-
pants was recorded in the low SES group (48.3%), while the
lowest percentage was recorded in the middle SES (36.5%).
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Table 2. Descriptive analysis of categorical variables (N = 342)

Parameter Cat:?o/oo)r &

Al (3-4) All (5-9) Alll (10-18)
Age [years]

105 (30.7) 144 (42.1) 93 (27.2)
Gender boys girls

143 (41.8) 199 (58.2)
normal overweight and obese

oMl 19 (52.8) 147 (39.8)
SEs low middle high

151 (44.2) 115 (33.6) 76 (22.2)
Parental level of education low medium high

67 (19.6) 110 (32.2) 165 (48.2)
Food consumption <2 times/week 3-6 times/week 1-6 times/day
Carbohydrates 8(2.3) 11 3.2) 323 (94.4)
Eggs 176 (51.5) 79 (23.1) 87 (25.4)
Fruits/vegetables 84 (24.6) 101 (29.5) 157 (45.9)
Milk and milk products 53 (15.5) 42 (12.3) 247 (72.2)
Grains 158 (46.2) 26 (7.6) 158 (46.2
Sugar 71 (20.8) 48 (14.0) 223 (65.2)
Jam, molasses and honey 213 (62.3) 47 (13.7) 82 (24.0)
Candies 101 (29.5) 31(9.0) 210 (614)
Crackers 114 (33.3) 27 (7.9) 201 (58.8)
Junk food 283 (82.7) 15 (4.4) 44(12.9)
Chocolate 181 (52.9) 52(15.2) 109 (31.9)
Soda 222 (64.9) 40(11.7) 80 (234)
Juices 133 (38.9) 58 (17.0) 151 (44.2)
Caffeinated drinks 183 (53.5) 9(26) 150 (43.9)

Table 3. Descriptive analysis of gender, parental education and socioeconomic status within each age group (N = 342)

Parameter

and categories

Al (3-4) 48 (45.7) 57 (543) 12(114) 25(23.8)

Age
[years] All (5-9) 67 (46.5 77(53.5) 39(271) 61 (424)
Alll (10-18) 28(30.1) 65(699 64(68.8) 29(31.2)

parental education

overweight/

68 (64.8)
44 (30.5)
64 (68.8)

socioeconomic status body mass index

27(258) 20(190  58(55.2) 1(48.6) 54 (51.4)
89 (61.8) 44(30.6) 11 (76) 80 (55.6) 64 (44.4)
29(31.2) 64(68.8) 29(31.2) 64 (68.8) 29 (31.2)

Regarding parental education, the highest percentage of
overweight/obesity was among participants whose par-
ents’ education levels were medium (49%), while the low-
est percentage was among children and adolescents with
high parental education levels (38.8%). The differences
between these groups were statistically insignificant (p >
0.05). Socioeconomic status and parental education levels
were not correlated with the participants’ BMI percen-
tiles (p = 0.05).

The highest percentages of overweight/obese children
and adolescents were recorded among those who con-
sumed carbohydrates, eggs, crackers, jams, chocolate,
carbonated soft drinks and juices 1-6 times per day; in

children and adolescents who consumed junk food and
sugar (either added by the consumer to drinks and food
or eaten on its own) 3—6 times per week as well as in chil-
dren and adolescents who consumed fruits/vegetables,
milk and milk products, grains, candies and caffeinated
drinks twice a week or less. Comparisons between the
groups in all the dietary elements were statistically in-
significant except for carbonated soft drinks (p = 0.017).
Moreover, no correlation was found between any di-
etary elements and BMI percentiles in children and
adolescents except for carbonated soft drinks, where
a positive correlation was found (Spearman’s rh0 = 0.129;
p =0.017).
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Table 4. Correlations between BMI categories and different risk factors (N = 342)

M-W test Correlation Logistic regression
Parameter and categories . overweight/ 95%Cl for OR
a obese p-value p-value | p-value
Al (3-4) 51 (48.6) 54 (514)
Age [years] All (5-9) 80 (55.6) 64 (44.4) 0.005* -0.154 0.004* - - - -
Alll (10-18) 64 (68.8) 29(31.2)
boys 68 (47.6) 75 (52.4)
Gender 0.003* -0.162 0.003* - - - -
girls 127 (63.8) 72 (36.2)
low 78 (51.7) 73 (483)
SES middle 73 (63.5) 42 (36.5) 0.175 -0.073 0.176 = = = =
high 44 (57.9) 32 (42.)
low 38 (56.7) 29 (433)
Parental level of medium 56509  54¢9) 0244 0063 0245 - - - -
high 101 (61.2) 64 (38.8)
Dietary habits
<2 times/week 5(62.5) 3(37.5)
Carbohydrates 3-6 times/week 9 (81.8) 2(18.2) 0.138 0.080 0.138 <0.001*  1.625 1.243 2125
1-6 times/day 181 (56.0) 142 (44.0)
<2 times/week 108 (61.4) 68 (38.6)
Eggs 3-6times/week 44 (55.7) 35 (44.3) 0.065 0.100 0.065 0.012*  1.299 1.058 1.594
1-6 times/day 43 (49.4) 44 (50.6)
<2 times/week 40 (47.6) 44 (52.4)
Fruits/vegetables 3-6 times/week 59 (58.4) 42 (41.6) 0.062 -0.101 0.062 0.581 1.065 0.852 1.330
1-6 times/day 96 (61.1) 61 (38.9)
<2 times/week 25(47.2) 28 (52.8)
g/lrll;irl(tjsm”k 3-6times/week 25 (59.5) 17 (40.5) 0.232 -0.065 0.233 0.294 1119 0.907 1.381
1-6 times/day 145 (58.7) 102 (41.3)
<2 times/week 85 (53.8) 73 (46.2)
Grains 3-6 times/week 18 (69.2) 8(30.8) 0427 -0.043 0428 0.162 1169 0.939 1454
1-6 times/day 92 (58.2) 66 (41.8)
<2 times/week 43 (60.6) 28 (394)
Sugar 3-6times/week 25 (52.1) 23 (479) 0.824 0.012 0.824 0.010*  1.332 1.070 1.659
1-6 times/day 127 (57.0) 96 (43.0)
<2times/week 119 (55.9) 94 (44.1)
éaomnéTO'asses 3 Gtimesiweek 32 (68.) 15(319) 0857 -0010 0857 0232 1141 0919 1416
1-6 times/day 44 (53.7) 38(46.3)
<2 times/week 53(52.5) 48 (47.5)
Candies 3-6times/week 22 (71.0) 9(29.0) 0.668 -0.023 0.669 0.090 1.205 0971 1495
1-6 times/day 120 (57.1) 90 (42.9)
<2times/week 70 (61.4) 44 (38.6)
Crackers 3-6 times/week 16 (59.3) 11 (40.7) 0.209 0.068 0.209 0.010*  1.283 1.060 1.552
1-6 times/day 109 (54.2) 92 (45.8)
<2 times/week 168 (59.4) 115 (40.6)
Junk food 3-6times/week 6 (40.0) 9 (60.0) 0.062 0.101 0.062 0.003*  1.561 1167 2.088
1-6 times/day 21 (47.7) 23(52.3)
The correlation coefficient rho ranges from -1 to +1 where: 1 = perfect positive correlation; 0 = no correlation; -1 = perfect negative (inverse) correlation.

* Statistical significance (p-value < 0.05).

M-W test — Mann-Whitney U test; OR — odds ratio; Cl — confidence interval.
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Table 4 cont. Correlations between BMI categories and different risk factors (N = 342)

Correlation Logistic regression

Parameter and categories I overweight/ I | I 95%Cl for OR
norma p-value p-value | p-value

<2 times/week 110 (60.8) 71(39.2)
Chocolate 3-6 times/week 29 (55.8) 23 (44.2) 0.115 0.085 0.116 0.007* 1.335 1.084 1.645
1-6 times/day 56 (51.4) 53 (48.6)
<2 times/week 137 (61.7) 85 (38.3)
Carbonated drinks 3-6times/week 20 (50.0) 20 (50.0) 0.017* 0.129 0.017* 0.001* 1464 1.169 1.834
1-6 times/day 38 (47.5) 42 (52.5)
<2 times/week 76 (57.1) 7 (429)
Juices 3-6 times/week 35 (60.3) 3(39.7) 0.778 0.015 0.779 0.045* 1.240 1.005 1.529
1-6 times/day 84 (55.6) 67 (44.4)
<2 times/week 100 (54.6) 83 (45.4)
Caffeinated drinks 3-6times/week 7 (77.8) 2(22.2) 0438 -0.042 0438 0.262 1123 0917 1.377
1-6 times/day 88 (58.7) 62 (41.3)
The correlation coefficient rho ranges from -1 to +1 where: 1 = perfect positive correlation; 0 = no correlation; -1 = perfect negative (inverse) correlation.
* Statistical significance (p-value < 0.05).
M-W test — Mann-Whitney U test; OR — odds ratio; Cl — confidence interval.

Interestingly, eggs, junk food and fruits/vegetables were what was recorded in a Sharkia Governorate urban pre-
close to significant levels (p = 0.065 for eggs, and 0.062 paratory school where 20% of the adolescents and 10.7%
for junk food and fruits/vegetables). Eggs and junk food of the children were overweight or obese.!®
were positively correlated (Spearman’s r/10 = 0.1; p =0.065 In the current work, the highest percentage of over-
and 0.062, respectively) while fruits and vegetables were weight/obese children was found in children aged
inversely correlated (Spearman’s ko = —0.1; p = 0.062). 3—4 years: 51.4% of the subjects in this age group were

After adjusting for the effects of age and gender, the overweight/obese. The percentage decreased to 44.4% in
following items were found to have an impact on over- children aged 5-9 years and decreased in adolescents to
weight/obesity among children and adolescents: carbo- 31.2%. These results are higher than what was recorded
hydrates, eggs, sugar (either added by the consumer to by WHO in Egypt in 2016, when the percentage of over-
drinks and food or eaten on its own), crackers, junk food, weight/obese children aged 5-9 years was 40.2%, while
chocolate, carbonated soft drinks and juices (p = 0.001, overweight/obese adolescents amounted to 34.7%* This
p =0.012, p = 0.010, p = 0.010, p = 0.003, p = 0.007, p = 0.001, could be ascribed to differences in the body weight curves
p = 0.045, respectively) (Table 4). used, or may represent an increase in the rate of over-

weight and obesity in 1 year.
Boys were found to have higher overweight/obesity per-

Discussion centage than girls, with a positive correlation between
male gender and overweight/obesity. This finding is par-
Many factors are involved in the development of over- tially concomitant with the results of a Nigerian study in
weight and obesity, including genetics, environment, which males had higher BMI values during early child-
lifestyle and food consumption patterns.'® The present hood, whereas the reverse was true throughout adoles-
study investigated the predominance of overweight/obe- cence.” A significant gender difference was also recorded
sity among Egyptian children and adolescents in correla- in a study carried out in Greece, where males were more
tion to food consumption patterns and other factors (i.e. overweight and obese compared to females.?® Differences
age, gender, socioeconomic status and parental education in BMI between genders in early childhood and through-
levels). out adolescence may be due to growth spurts and the devel-
In the current study, 14.9% of the participants were opment of secondary sexual characteristics of each sex.!
overweight, while 24.9% were obese. These findings are No correlation existed between parental education lev-
consistent with the rapid increase in the frequency of els and the prevalence of overweight/obesity among chil-
overweight and obesity in Egypt’s urban areas.'”!# The dren and adolescents. These results are in disagreement
recorded percentages in the present study are higher than with some studies in developing countries, where paren-
previously reported in private schools in Cairo, where tal education was inversely correlated with the rates of

21% of the children were obese,’” and much higher than overweight/obesity. In some cultures, this might be due
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to a belief that overweight children are healthier than
normal-weight children.?! On the other hand, it has been
found that obesity was positively correlated with parental
education levels as a result of wealthy parental lifestyles.?

The children and adolescents with low SES had the
highest percentages of overweight/obesity in the cur-
rent study. We found no correlation between SES and the
prevalence of overweight/obesity. An unhealthy diet and
a desk-bound lifestyle are the main causes of overweight
and obesity, rather than SES. These findings differ from
a study stating that a family’s socioeconomic status has
an impact on stable household habits, dietary values and
physical activity.??

In the current work, the solitary dietary element that
revealed a positive correlation with overweight/obesity
among children and adolescences was carbonated soft
drinks. After adjusting for the effects of age and gender,
many elements were found to have an impact on over-
weight/obesity, including carbohydrates, eggs, sugar
(either added by the consumer to drinks and food or eat-
en on its own), crackers, junk food, chocolate, carbonated
soft drinks and juices.

Carbohydrates, particularly bread, are the main com-
ponent in most Egyptian meals. In Egypt, food is eaten
with bread, rather than bread with food.?*? This is con-
firmed in our study, in which 94% of the participants
consumed carbohydrates 1-6 times per day (Table 2).
In the current study, solid carbohydrates had an impact
on the predominance of overweight/obesity in chil-
dren and adolescents, although no correlation existed.
The lack of correlation contradicts Papandreou et al,,
who reported a statistically significant positive correla-
tion between obesity and carbohydrate intake.?® Further-
more, our results are in disagreement with a recent sys-
tematic review suggesting that a high-carbohydrate diet
does not increase obesity levels.?”

There is a strong evidence that increasing the intake of
free sugars (defined as sugars added to foods by the man-
ufacturers or consumers) reduces the intake of healthy
food, causing overweight and obesity.?® In Egypt, sugar
consumption increased significantly from 27 kg/capita in
2000 to 34 kg/capita in 2015.%° Egyptians add 2—3 spoons
of sugar to each drink and use it as a dessert instead of
fruits, especially in low SES households. Concomitantly,
in the present study, sugar (either added by the consumer
to drinks and food or eaten on its own) affected the
rate of overweight/obesity among Egyptian children
and adolescents (p = 0.010). Moreover, juices (citric,
fresh, canned) significantly affected overweight/obesity
(p = 0.045). It has been reported that sugar-sweetened
beverages (SSBs), which are dense in energy and poor
in nutrients, do not induce satiety to the same extent as
solid carbohydrates.3°

In the present work, more than 23% of the participants
consumed carbonated soft drinks 1-6 times daily, which
has contributed significantly to the development of over-

weight/obesity among Egyptian children and adolescents
(p = 0.001). It is worth mentioning that the industry pro-
ducing carbonated soft drinks in Egypt is very strong
and has influential marketing and advocacy campaigns,
reflected in the high daily consumption (1.1-1.5 cans per
day during 2009-2013)}, the highest sugar consumption
among all SSBs.3! Notably, there is a consistent link be-
tween high levels of soft drink consumption and increases
in the intake of sugars and total energy.>?

In the current study, eggs were among the food items
that were associated with overweight/obesity among
Egyptian children and adolescents. Categorizing eggs
among healthy food is dialectical as a result of their cho-
lesterol content.?® In literature, eggs have been recog-
nized among the components of diets associated with the
risk of developing overweight and obesity**. In contrast,
other researchers have identified eggs as part of a healthy
diet.®

Similarly, chocolate has been blamed for causing weight
gain. Chocolates, especially milk and white chocolate, are
rich in fat and added sugars.?® In contrast, there is evi-
dence that chocolate can be used to reduce body weight.”
In the current work, chocolate had an impact on the inci-
dence of overweight/obesity in children and adolescents
(p =0.007).

Fruits and vegetables were inversely correlated with
overweight/obesity in the present study, but did not reach
the level of significance (rho = —0.1; p = 0.062). The fi-
ber existing in fruits and vegetables decreases overweight
through different mechanisms, enhancing satiety, de-
creasing energy intake and suppressing blood glucose
levels. Increasing dietary fiber intake could decrease the
consumption of other foods high in energy.3®

Moreover, in the present work junk food was very close
to a significant correlation level with BMI (p ~ 0.062)
and proved to affect overweight/obesity (p = 0.003) after
adjusting the effect of age and gender. Fast-food con-
sumption was associated with abdominal obesity in
Iranian students based on waist-hip ratios, but was not
correlated to general obesity based on BML* There are
low amounts of micronutrients and fiber in junk food and
high amounts of fats and sugars that could be more ener-
getic than the daily energy requirements.*°

A significant limitation in the current study is the
small and convenient sample of subjects, comprised of
children attending a free dental clinic and private child
nurseries in Greater Cairo. Potentially, the children with
a low SES background differ from their companions in
rural upper Egypt, which might lead to a degree of bias in
the sample. Additionally, a lack of assessment of physical
activity, which is an important risk factor for the develop-
ment of overweight and obesity, as well as the large age
range in the adolescent group are among the limitations
in the present work. Further studies in which the adoles-
cent group is split into more specific age ranges need to
be conducted.
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Conclusions

It can be concluded that Egyptian children and ado-
lescents suffer from high percentages of overweight and
obesity. Among the 14 dietary elements studied, carbon-
ated soft drinks were strongly positively correlated with
overweight/obesity among Egyptian children and adoles-
cents. Moreover, after adjusting for the effect of age and
gender, carbonated soft drinks, sugar (either added by the
consumer to drinks and food or eaten on its own), crack-
ers, juices and chocolates revealed a significant effect on
the rate of overweight/obesity. This result is a key mes-
sage for the Egyptian government to ban carbonated soft
drinks and unhealthy food items in schools, as well as to
pass legislation to increase the taxes on them to alleviate
their conspicuous effect on the health status of Egyptian
children and adolescents.
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