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Anthropometric characteristics and obesity among
adolescents in the United Arab Emirates
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ABSTRACT Anthropometric measurements and the prevalence of overweight and obesity were studied in 661
adolescents aged 12-17 years from Dubai, United Arab Emirates. Mean values for height and weight increased
steadily with age in both sexes. Mean values for waist circumference ranged from 70.8-76.6 cm in males and
64.0-68.8 cm in females. Hip circumference varied from 84.8-91.2 cm in males and 84.9-91.2 cm in females.
Body mass index was generally higher in males than in females (range 21.9-23.6 kg/m? and 19.8-24.1 kg/m?
respectively). The overall prevalence of overweight and obesity was 19.3% and 21.6% in males and 12.3% and
19.5% in females. This study confirms the high incidence of overweight and obesity in Dubai adolescents.

Caractéristiques anthropométriques et obésité chez les adolescents aux Emirats arabes unis

RESUME Les mesures anthropométriques et la prévalence du surpoids et de I'obésité ont été étudiées chez
661 adolescents de Dubai (Emirats arabes unis), 4gés de 12 217 ans. Les valeurs moyennes pour la taille et le poids
augmentaient de facon réguliere avec I'age pour les deux sexes. Les valeurs moyennes pour le tour de taille se
situaiententre 70,8 et 76,6 cm chez les garcons et 64,0 et 68,8 cm chez les filles. Les mesures du tour de hanches
variaient de 84,8 a 91,2 cm chez les adolescents et de 84,9 a 91,2 cm chez les adolescentes. L'indice de masse
corporelle était généralement plus élevé chez les garcons que chez les filles (extrémes 21,9-23,6 kg par m? et
19,8-24,1 kg par m?, respectivement). La prévalence globale du surpoids et de I'obésité était de 19,3 % et 21,6 %
chezles sujets de sexe masculin et de 12,3 % et 19,5 % chez les sujets de sexe féminin. La présente étude confirme
I'incidence élevée du surpoids et de I'obésité chez les adolescents a Dubai.
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Introduction

Due to its high economic growth, the
United Arab Emirates (UAE) has
evolved into one of the most dynamic
and vibrant economies in the region
and globally [1]. However, in recent
times the UAE has started to experi-
ence high rates of obesity and diabetes
[2]. Studies in this region indicate that
changes in social and lifestyle factors
as a result of improved socioeconomic
status have resulted in an overall preva-
lence of obesity of about 35.7% among
male university students [3]. A high
prevalence of overweight and obesity
in children aged 5-17 years has been
documented too in the UAE [4]. It
indicates that the frequency of obesity
among UAE youth is higher than the
published international data, which has
profound public health implications for
UAE adolescents [5]. The reasons cited
for the high level of obesity are physical
inactivity and unhealthy diets [6].
Studies in various countries have
shown an increase in the prevalence of
overweight and obesity among children
in recent years and have given rise to
concern about children’s health and
well-being [7]. Childhood and adoles-
cent obesity tends to extend into adult-
hood and predisposes the individual to
chronic disease in later life. The health
and nutritional status of an individual
is reflected in their body composition
and among adolescents, the parameters
used to assess body composition are
weight, height, body mass index (BMI)
and waist-hip ratio (WHR) [8]. BMI
is easy to determine and has been con-
sidered as the gold standard for defining
overweight and obesity, and has been
correlated with percentage body fat [9].
Although previous studies have been
carried out to determine the prevalence
of obesity in the UAE [4,5] there have
been no measures of waist circumfer-
ence (WC), hip circumference (HC)
and WHR which provide a measure
of fat distribution. In addition, these
studies targeted the UAE adolescent

population in general, while data on
adolescents in Dubai emirate are lack-
ing. Identifying obesity in adolescents
provides an opportunity for earlier in-
tervention with the goal of limiting the
progression of abnormal weight gain
that is a risk for obesity-related morbid-
ity. The present study was therefore an
attempt to obtain information regard-
ing the level of overweight and obesity
in the adolescent population in Dubai,
UAE.

Sample

The study population included male and
female students of UAE nationality aged
12 to 17 years from Dubai emirate. A rep-
resentative sample of 5% of the total Du-
bai adolescent school population (661
students, 324 males and 337 females)
was selected by means of a multistage
stratified random sampling technique in
schools and stratified by sex and type of
school (preparatory and secondary).

Dubaiwas first divided into 2 admin-
istrative areas (Bur Dubai and Deira).
Then 3 preparatory and 3 secondary
schools for each sex were selected by a
simple random method for each area.
One class from each educational level
(3 for preparatory and 3 for secondary)
were then selected from each school by
a simple random method. Only adoles-
cents of UAE nationality were included
in the study. Students’ reported age
and date of birth were verified against
the school records, which in turn were
based on birth certificates.

The study was approved by the re-
search ethics committee of the Ministry
of Health, Dubai Medical District. All
adolescents, parents and teachers were
clearly informed about the purpose and
content of the study and written consent
was obtained from parents.

Anthropometric measurements

Weight and height were measured using
standard procedures [10]. Weight was

measured to the nearest 0.1 kg using
an electronic portable scale (Seca). To
ensure accuracy the scale was checked
for zero reading before each weighing
and calibrated with a known weight on
the morning of each data collection.
Student height was measured, in the
standing position without shoes and
socks, to the nearest 0.1 cm usinga port-
able stadiometer attached to the Seca
weighing scale. From these measure-
ments the BMI (weight in kilograms
divided by height in meters squared)
was computed. The BMI was computed
for each age and sex. Overweight was
defined as BMI 85th to < 95th percen-
tile for age and obesity as BMI > 95th
percentile for age according to World
Health Organization criteria [ 11].

WC was measured with a measuring
tape at the level of the natural waist, i.e.
the midpoint between the lower margin
of the ribs (costal margin) and the supe-
rior and inferior iliac spine (iliac crest).
HC was the maximum circumference
around the buttocks at the posterior
and the symphysis pubis at the anterior.
From these measurements WHR was
calculated.

Analysis

Statistical analysis was performed using
SPSS software, version 9.0.

The anthropometric characteristics and
body composition in male and female
Dubai adolescents are summarized in

Tables 1 and 2 respectively. The mean
values for height and weight increased
with age in both sexes although some
decrease in height and weight occurred
in males at 16 years (decreasing by
1.2 kg and 1.5 cm respectively) and in
females at 1S years of age (decreasing
by 1.6 kg and 0.5 em respectively). The
variation in weight was greater than the
variation in height in both sexes and
the weights and heights of males were
greater than females.
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Table 3 Prevalence of overweight and obesity in Dubai male and female adolescents aged 12-17 years

Males (n = 324)

Overweight

No %
12 9 24.3
13 8 13.6
14 13 15.9
15 10 19.6
16 12 25.5
17 8 16.7
Total 60 19.3

Females (n =337)

Overweight
No. No. % No.
12 324 1 6.7 2 13.3
13 22.0 10 15.4 23 354
25 30.5 5 75 17 25.4
10 19.6 7 10.9 11 172
12.8 9 14.3 12.7
12.5 12 19.0 12.7
72 21.6 44 12.3 69 19.5

Discussion

The findings of this study confirm

earlier reports of a high prevalence of

overweight amongst UAE adolescents
[4]. This agrees with reports that the
prevalence of childhood obesity in the
UAE is increasing dramatically when
compared with data from 1999[5],
already surpassing the high levels of
obesity that have been found among
children and adolescents in the United
States and Europe [12]. Comparison
of levels of obesity between the sexes
indicates that that obesity was slightly
higher among males than females, ir-
respective of the criteria used to assess
their weight status. These results are
in contrast to reports from other Gulf
countries such as Kuwait where obes-
ity was more prevalent in females than
males [13]. This sex difference may be
due to higher prevalence of dieting for
weight-control purposes in the UAE
among females than among the males
[14]. The higher BMI observed in fe-
males at 13 years of age could be due
to the onset of puberty in the females,
although no pubertal staging was done
in the present study. However, a previ-
ous study in the UAE indicated that
the mean age of menarche in females
in the UAE was 12.68 (SD 127) years
[15]. Sexual development influences
anthropometric measurements and
body composition during adolescence
[11], and age and sexual maturation are
important factors producing variations
in BMI[16].

Some important anthropometric
indicators of regional body fat distribu-
tion include WHR, WC and HC. Waist
circumference is easy to determine and
is the best measure of fat distribution for
children and adolescents, being the least
affected by sex, race and overall adipos-
ity [17]. Body fat deposition could be
either truncal fat or peripheral fat [18]
and it has long been noted that people
differ with respect to the location of fat
[19]. Reports indicate that in males,
fat typically accumulates in the upper
segment of the body (truncal), both
subcutaneously and intra-abdominally,
whereas in females, adipose tissue accu-
mulates subcutaneously over the thighs
[20]. These are in accordance to our
findings where males had greater WC
values compared with the females. In
addition, the finding that males had
higher WHR values than females was
consistent with previous reports for
Bahraini adolescents [21]. It is evident
that approximately 7.0% of males and
12.0% females had WC values below
the sex and age specific cut-offs [22],
which could be due to deposition of
fat in the peripheral parts. Studies on
the distribution of body fat from child-
hood to adulthood indicated that in
both sexes the WHR decreased and
BMIincreased with age from childhood
to 18 years, and then both increased
from age 18 to 30 years [23]. In addi-
tion, mean values of WHR which is a
measure of regional fat distribution was
always lower than 0.8 in females and
0.9 in males, indicating a healthy body

fat distribution, according to body fat
distribution criteria [24].

Compared to other Gulf adoles-
cents, the levels of obesity in males in
this study were similar to those reported
for adolescents aged 12—17 years in
Bahrain, although fewer females were
obese [25]. However, the prevalence of
overweight was nearly 2—3 times higher
in both sexes compared to their Bah-
raini counterparts. Compared to their
Kuwaiti counterparts aged 12—14 years,
the prevalence of obesity amongst Du-
bai adolescents was 1.5-2 times higher
[26].

Although this study was carried
out on a small proportion of the Du-
bai adolescent population, it clearly
demonstrates the high prevalence of
overweight and obesity in this vulner-
able group. Hence this information
may help target high-risk individuals.
However, further studies targeting a
higher proportion of adolescents will
give a greater insight into the epidemic
of obesity among Dubai adolescents.
Overweight is due to an imbalance
between dietary intake and energy ex-
penditure, but the exact reason for the
imbalance among children is not clear
[27]. This increase in levels of obesity
appears to have occurred during recent
decades in the Middle East countries
(28] and sedentary lifestyle and diet
have often been cited for overweight
and obesity in this region [29]. Sev-
eral disorders have been linked to over-

weight in childhood and of particular
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concern has been the potential increase
in type 2 diabetes mellitus and impaired
glucose tolerance.

Although it is not yet confirmed
what intervention programmes are

effective of reducing this incidence of
overweight and obesity, changes in the
social, economic and physical environ-
ment need to be addressed. In addition,

changes in the existing dietary habits

La Revue de Santé de la Méditerranée orientale

both at home and in the places where
the adolescents interact are essential.
Attention should be given to strategies
aimed at preventing obesity in the UAE
population.
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