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Overweight and obesity among Saudi
Arabian children and adolescents
between 1994 and 2000
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ABSTRACT Overweight and obesity trends were investigated for schoolchildren and adolescents in Jeddah
using daia from 1994 and 2000. Individuals aged 10-20 years were selected using multistage stratified
random sampling and direct measurements were made of body weight and height. Percentiles were calcu-
lated for body mass index (BMI), body weight and height for specific age and sex strata. For both sexes, BMi
increased between 1994 and 2000 at the 50th percentile but higher still at the 85th and 95th percentiles. The
increase in body weight and BM| were marked for all age groups; however boys showed the largest increase
aged 1016 years, whereas girls showed the lowast at 14-16 years. Public health intervention is crucial to
prevent or reduce overweight and obesity among youth.

Surcharge pondéraie et obésité chez des enfants et des adolescents saoudiens entre 1994 et 2000
RESUME Les tendances de la surcharge pondérale et de ['obésité ont été examinées chez des écoliers et
des adolescents & Djedda en utilisant des données des années 1994 et 2000, On a recouru & un échantillon-
nage aléatoire stratifié pour sélectionner des sujets agés de 10 - 20 ans, et des mesures directes du poids
corporel et de la taille ont 6té effectuées. Les percentiles ont été calculés pour Findice de Quételet, e poids
corporel et |a taille pour des strates d'dge et de sexe spécifiques. Pour les deux saxes, I'indice de Quételst
a augmenté entre 1994 et 2000 au 50° percentile mais il a augmenté plus fortement encore aux 85¢ et
95° percentiles. Laugmentation du poids corporel et de I'indice de Quételet était marquée pour tous les
groupes d'age ; toutefois, les gargons montraient la plus forte augmentation 4 '4ge de 10-16 ans tandis que
les filles affichaient Faugmentation la moins importante 4 14 -16 ans. Une intervention de santé publique est
cruciale pour prévenir ou réduire la surcharge pondérale et 'obésité chez les jeunes,

'Department of Community Medicine and Primary Heath Care, College of Medicing and Allied Health
Sciances, King Abdulaziz University, Jeddah, Saudi Arabia.
Aeceived: 17/11/01; accepted: 10/02/02

YouX co—t ol ool wlodt Ml Zowall Radize cdow yt 3,80 Lol Aol



Eastern Mediterranean Health Journal, Vol. 8, Nos 4/5, 2002 471

Introduction

Obesity is a public health problem world-
wide with significant adverse health out-
comes [I—]. The prevalence of obesity
has doubled over the last decades in several
developing countries as well as in the USA
and most Western countries [5]. Its in-
creasing prevalence has compelled the
WHO to include obesity on the list of the
essential health problems in the world [4].
Obesity has been proposed as the most fre-
quent cause of preventable deaths after
smoking [6].

Development of obesity in childhood is
asscciated with a simultaneous increase in
the chronic diseases risk profile [7-12].
Excess weight in childhood is the leading
cause of paediatric hypertension. Over-
weight children are at higher risk for devel-
oping long-term chronic conditions
including adult onset diabetes mellitus, cor-
onary heart diseases, orthopaedic disorders
and respiratory diseases [8-74]. Many
studies have demonstrated that overweight
children tend to become overweight adults
[15-18]. Also, overweight and obesity in
childhood appears to increase subsequent
morbidity whether or not obesity persists in
adulthood [{4-19].

Economic development in Saudi Arabia
during the last 30 years has changed nutri-
tional and lifestyle habits [20,21]. Even
though these changes have influenced the
quality and the quantity of food intake and
predisposed people to a sedentary life,
studies of overweight and obesity in Saudi
Arabia, especially in young people, are far
from adequate. Studies of change of preva-
lence of overweight and obesity over time
are lacking. The combined prevalence of
overweight and obesity in the country was
estimated to be around 27.5% among boys
(11.7% overweight and 15.8% obese) be-
tween 6 and 18 years of age in 1996 [22]

and 28.0% among girls between 12 and 19
years in 1999 [23]. This widespread preva-
lence of overweight and obesity raises the
question whether the trend is increasing or
whether the existing health interventions
are controlling the situation. This study in-
vestigated the change in overweight and
obesity among schoolchildren and adoles-
cents in Jeddah between the years 1994
and 2000.

Methods

Jeddah is the second largest city in Saudi
Arabia with a population of 2.2 million and
692 government schools and 327 private
schools, of which approximately half are
for boys and half are for girls.

Two datasets were used from surveys
of students in the years 1994 and 2000. For
both datasets, a multistage stratified ran-
dom sampling technique with proportional
allocation involving three major stages was
used. In the first stage the required number
of schools at each educational level in ac-
cordance with regional population distribu-
tion adjusted for social class was chosen.
In the second stage, the required number of
students from those schools was selected
according to the total number of students in
each region of the city. One class from
each educational level in the sclected
schools was chosen at random to attain the
required sample size; students from other
classes were added to the sample where
needed. All students in the selected class
present during the study period were in-
cluded. Only students of Saudi Arabian na-
tionality were considered for this study
[24]. Private school students were exclud-
ed from the year 2000 dataset since that
category was not available for 1994,

Data were collected for both surveys by

- medical students trained in interview skills
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and directly supervised by the madical
staff. Data were collected by in-person in-
terviews using a structured questionnaire
that included information on sociodemo-
graphic factors and direct measurements
of body weight and height.

Weight was measured without shoes to
the nearest 0.1 kg using a Seca personal
scale (model 777, West Germany). Height
was taken barefooted to the nearest 0.1 cm
using a standard measuring tape. Body
mass index (BMI) was calculated as the
weight/height (kg/m?. Overweight was de-
fined as BMI of = 85th percentile to < 95th
percentile among age and sex specific stra-
ta, while obesity was defined as BMI of =
95th percentile among age and sex specific
strata {25-27].

Data entry and analysis were done using
the SPSS, version 9. The 5th, 15th, 50th,
85th and 95th percentiles were calculated
tfor each age and sex specific strata and
compared between the years 1994 and
2000. Percentage differences in BMI at the
85th and 95th percentiles were calculated

La Revue de Santé de la Méditerranée orientale, Vol. 8, N° 4/5, 2002

by subtracting the values for the year 1994
from the corresponding values in the year
2000 and dividing by the values for 1994,

Results

The study included 2708 Saudi students
from the year 1994 survey and 2542 Saudi

. students from the year 2000 survey.

Boys

Data from the years 1994 and 2000 indicat-
ed an increase in BMI starting at the 50th
percentile especially for boys between 12
and 16 years of age. A larger increase in
BMI was observed at the 85th percentile
and even greater at the 95th percentile. The
increase in BMI at the 85th percentile was
highest for boys up to 16 years of age, then
declined gradually with age. The increase in
BMI for boys at the 95th percentile fol-
lowed nearly the same pattern (Figure 1).
Similar increases in body weight at the 85th
and 95th percentiles were observed (Figure
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Figure 1 Body mass index (BMI) percentiles for 1994 (dotted line) and 2000 (solid line) for boys
aged 1020 years (P5 = 5th, P15 = 15th, P50 = 50th, P85 = 85th and P95 = 95th percentiles)
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Figure 2 Weight percentiles for 1994 (dotted line} and 2000 (solid line) for boys for aged 10-20
years (P5 = 6th, P15 = 15th, P50 = 50th, P85 = 85th and P95 = 95th percentiles)

2}). There was no visible difference in
height between the years 1994 and 2000
for all percentiles among boys of all age
groups (Figure 3).

Girls

The increase in BMI among girls was ob-
served starting at the 50th percentile. The
highest increase was marked at the 85th
percentile and became more obvious at the
95th percentile (Figure 4). The increase in
BMI for girls at the 85th percentile was
smallest up to the age of 15 years, then the
difference in overweight between the years
1994 and 2000 increased gradually with
age. The increase in BMI for girls at the
95th percentile was high up to the age of 13
years, declined from 14 to 16 years and
then showed a sharp increase thereafter.
Similar to boys, the increase in BMI at the
85th and 95th percentiles was mainly at-
tributed to the increase in body weight

(Figure 5) as there was no apparent differ-
ence in height between the years 1994 and
2000 for all percentiles among all age
groups (Figure 6).

Percentage difference in EMI at the
85th and 95th percentiles
Table 1 shows the percentage increase in
BMI for the 85th and 95th percentiles by
age and sex strata between 1994 and 2000.
The increase in BMI between the years
1994 and 2000 for boys at the 85th percen-
tile was highest up to the age of 16 years,
ranging from 10% to 12%. This was fol-
lowed by a gradual decline with age, reach-
ing 2.9% at the age of 20 years. The
increase in BMI for boys at the 95th per-
centile was higher than at the 85th percen-
tile, with the largest differences between 11
and 13 years of age.

The increase in BMI for girls at the 85th
percentile between the years 1994 and
2000 was smallest up to the age of 15 years
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Figure 3 Height percentiles for 1994 {dotted line) and 2000 (solid line) for boys aged 10-20
years (P5 = 6th, P15 = 15th, P50 = 50th, P85 = 85th and P95 = 95th percentiles}

and ranged from 2.4% to 4.9%. A gradual  age, reaching 9.0% at the age of 20 years.
increase in BMI differences between the  The increase in BMI for girls at the 95th
years 1994 and 2000 was observed with  percentile was even higher than at the 85th

Girls
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Figure 4 Body mass Index (BMI) percentites for 1994 {dotted line) and 2000 (solid llne) for girls
aged 10-20 years (P5 = 5th, P15 = 15th, P50 = 50th, P85 = 85th and P95 = 95th percentlles)
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Figure 5 Weight percentiles for 1994 (dotted line) and 2000 (solid line) for girls aged 10-20 years
(P5 = 5th, P15 = 15th, P50 == 50th, P85 = 85th and P95 = 95th percentlies)

percentile. Major differences were ob-  adecline to approximately 9.0% for the 14--
served at the two age extremes ranging 16 age group and a gradual increase o
from approximately 14.0% to 19.0% for  20.2% at the age of 20 years.

girls less than 14 years of age, followed by
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Figure 6 Height percentiles for 1994 (dotted line) and 2000 (solid line) for girls aged 10-20
years (P5 = 5th, P15 = 15th, P50 = 50th, P85 = 85th and P85 = g5th percentiles)
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Table 1 Percentage increase in body mass
index (BMI} for the 85th and 95th percentiles
by age and sex strata between the years 1994
and 2000

Age % Increase in BMI
(years) Boys Girls

P85 P95 P85 Po5
10 124 12.0 24 14.3
1 11.5 18.8 3.4 18.9
12 120 20.2 34 16.7
13 10.3 17.4 4.2 16.0
14 105 11.7 49 87
15 11.1 10.2 4.3 83
16 11.3 122 6.2 9.9
17 7.5 10.8 6.8 15.2
18 6.2 89 83 20.2
19 3.0 20 8.8 201
20 29 1.4 9.0 20.2
Discussion

For both sexes, the increase in BMI in the
year 2000 from the year 1994 was marked,
starting from the 50th percentile. The de-
gree of overweight and obesity defined by
BMI at the 85th percentile and the 95th per-
centile increased considerably between the
years 1994 and 2000. The increase for the
95th percentile was more marked than for
the 85th percentile, which suggested that
the prevalence of overweight was increas-
ing and that the heaviest children were even
heavier than before. In both sexes, the
changes in overweight and obesity were
mainly attributed to the increase in body
weight rather than changes in height since
there were no apparent changes in height
over time.

This increase in body weight and in
BMI was seen among boys, especially
those aged 10-16 years. The increase in

BMI among girls at the 85th percentile and
the 95th percentile was apparent at all age
groups but was lowest for those between
14 and 16 years of age. These results coin-
cide with previously documented increases
in overweight and obesity in the United
States and Western European countries
[28-301.

One potential limitation of this study
was the sampling variability between 1994
and 2000 survey data; the populations in
both surveys, however, were from the
same urban area (Jeddah) so sampling vari-
ability could not be the cause of increasing
prevalence in overweight over time. Both
datasets were restricted to only govern-
mental schools. Private school data were
excluded from the 2000 dataset, although
there was no significant difference in over-
weight and obesity distribution between
low and high socioeconomic status. This
was done to eliminate any differences be-
tween the two datasets due to the socio-
economic distributions.

Methodological differences were anoth-
er potential problem and might have ac-
counted for the increase in overweight and
obesity over time. This was unlikely, how-
ever, since the two datasets involved chil-
dren attending the same grades in the same
schools and used the same sampling meth-
ods, the same method of taking measure-
ments and the same calibre of interviewers
with the same training and preparation
(fourth year medical students from the
same university). Similarly, overweight and
obesity were based on the same definitions
in both surveys. Testing for linear trend
was not possible because of the availability
of only two datasets. Future surveys of
obesity among children and adolescents in
the same area will allow for testing for lin-
¢ar trend.

Our results agreed with previously pub-
lished studies in the country. In a National
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Epidemiological Household Survey for
Overweight and Obesity conducted among
Saudi subjects of at least 20 years of age
between 1990-93, obesity was found to
have significantly increased in a trend from
childhood to adolescence and through aduit
life and to older ages [32].

Lifestyle, genetic and environmental
factors or a combination of these can pre-
dispose to obesity. A study of Saudi chil-
dren in the eastern province of the country
compared them to their American counter-
parts and found that they were not engag-
ing in sporting activities [32,33].
Furthermore, many families in Saudi Ara-
bia, especially in a big city like Jeddah, own
at least one car and their children watch
television, use computers and play elec-
tronic games for hours.

The prevalence of overweight and obe-
sity was increasing among children and ad-
olescents in Jeddah. This could pose an
enormous future health problem, as the
most overweight children were becoming
more overweight. They are at increased
risk of remaining overweight and obese in

adulthood and consequently are at higher
risk of subsequent health problems. The
high levels of overweight and obesity could
cause increased hospital service costs as
well. Therefore, it is necessary to review
the existing nutritional educational pro-
grammes for schoolchildren in Saudi Ara-
bia. The school heaith curriculum could be
restructured to accommodate nutritional
programmes aimed at controlling over-
weight and obesity [33]. Childhood and ad-
olescent overweight and obesity should be
addressed from the public health perspec-
tive. The need for a public intervention is
crucial to prevent or reduce overweight
and obesity in the young. This intervention
should be comprehensive, targeting chil-
dren as well as parents with special empha-
sis on the importance of diet and healthy
lifestyle. Such programmes should be eval-
uated to ensure their efficacy in reducing
the prevalence of overweight and obesity in
this population. Future surveys of over-
weight and obesity among children and ad-
olescents in Jeddah should allow testing for
linear trends.
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World Health Assembly resolution on diet, physical activity and
health

In May 2002 the 55th World Health Assembly passed a resolution on
diet, physical activity and health which urged Member 3tates to col-
laborate with WHO In developing a global strategy on diet, physicai
activity and heaith for the prevention and control of
noncommunicable diseases, based on evidence and best prac-
tices, with special emphasis ¢n an integrated approach to improving
diets, and increasing physical activity. The Assembly also requested
the Director-General to develop a global strategy on diet, physical
activity and health within the framework of the renewed WHO strat-
eqy for the prevention and controf of noncommunicable diseases
and, in consultation with Member States, and with the bodies of the
United Nations system and professional organizations concerned,
to give priority to providing support to Member States for establish-
ment of corresponding nationai policies and programmes.
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