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independent Editorial Board. Submission of works either in Arabic or English are invited.

The scope of publication includes original research articles, reviews. case
presentation, short communication, letter to the Editor, medical quiz, editorials, views and
news, book and journal review, report and proceedings of conferences. Articles on medical
education, health report. history of medicine, personal views can also be considered.

All submissions are subject to review by the Editors of the Bahrain Medical Bulletin
and a panel of referees in appropriate specialties. The receipt of all submissions will be
acknowledged to the principal author and once accepted these submissions including
artwork shall remain the property of the Bahrain Medical Bulletin. Proof reading will also
be camried out by the Editors of the Bulletin. All submissions including advertisements
must conform with standard codes of ethics.

The acceptability of each article into the appropriate section of the Bahrain Medical
Bulletin shall be decided by the Editors and referees of the Bulletin and this will be
communicated to the authors before publication.

Manuscripts are received with the understanding that they are submitted solely (o the
Bahrain Medical Bulletin, not under simultancous consideration by another publisher;
have not been previously published and that the data in the manuscript has been agreed
upon by all authors. An abstract published prior to a full report is not considered as a
duplicate publication.

To encourage scientific research the Editors of the Bahrain Medical Bulletin also
organizes periodic workshops on research methodologies and related aspects as well as
courses on writing and editing. A Research Advisory Pane) has also been established to
help investigators planning their research works. Social integration is maintained through
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Editorial

Obesity in the Arab Gulf Countries

Abdulrahman O Musaiger, DrPH*

Thirty years ago the word obesity was not familiar o the
people of the Arabian Gulf countries. Undecweight,
anaemia and infectious diseases were the predominant
diseases at that tme. However, the Arab Gulf countries,
namely Babrain, Kuwait, Oman, Qatar, Saudi Arabia and
the United Arab Emirates have experienced marked
changes in lifestyle, socioeconomic status and dietary
habits during the past three decades. Thesc changes have
their impact on trends of diseases in the populations with

development of non-communicable diseases, such as

obesity, heart diseases, hypertension, diabetes and cancer.

The prevalence of obesity is rising steadily in the Arab
Gult countries. with a higher prevalence among women
than men. Studies in the region showed that overweight
and obesity are growing rapidly among school children
and adolescents. This is an alarming situation as
increased body fat among children may be a contributing
factor for obesity in adulthood. Furthermore, it is well
documented that obesity is a risk factor for cestain

chronic diseases, especially heart diseases. hypertension,

diabetes and some forms of cancer.

The trend of increasing prevalence of obesity in the Arab

Gulf countries suggests that current measures to prevent

and contro} obesity are inadequate. Programme to pre-
vent obesity in any community should base on
epidemiologic studies in the region. This current issue
of Bahrain Medical Bulletin provides useful informa-
tion on obesity in the Arab Gulf countries. The jssue
was divided into four wain sections: First secuon
includes review papers on measuring obesity, the role of
physical activity and diet in childhood obesity and a
review on obesity in Saudi Arabia. Second section
includes three original papers on obesity jn Bahrain,
Kuwait and Qatar; wheteas the third section contains
five short communications on attitudes of nursing stu-
dents to obesity, obesity in students of Bahrain Universi-
ty, obesity in females students in the United Arab Emi-
rates University, obesity among health workers in
Bahrain and obesity among women in the United Arab
Emirates. The fourth section provides very useful bibli-
ography on all published papers and reports on obesity

in the Arab Gulf countries.

We hope that this special issue on obesity in the Arab
Gulf countries is a useful docoment for all those inter-

ested in studying obesity in this region.

* Direclor
Environmental & Biological Programme
Bahrain Centre for Studies & Resecarch
State of Bahrain

97



Bahrain Medical Bulletin, Volume 22, Number 3, September 2000

Methods of Measuring Obesity, with Special Emphasis
on Children and Adolescents

Anissa M. Al-Sindi, BSc. MSc*

Several methods were used to determine obesity. The aim of this paper was to highlight the main
methods used to measure obesity, with special emphasis on children and adolescents. Anthropometric
measurements are widely used and these include weight and height, relative weight, body mass index,
skinfold thickness, waist and waist-hip circumference ratio. The visibility and accuracy of these meth-
ods were briefly discussed. The classification of ohesity based on weight and height and body mass
index (BM1]) for children was highlighted. In this region and due to lack of facilities and trained peo-
ple, simple methods such as BMT is recommended {0 be used, especially with the availability of inter-

national reference data for BML

Bahrain Med Bull 2000;22(3) : 98-102.

Obesity is now becoming a major clinical and public
health concern contributing to increasing morbidity and
mortality rates for several chronic diseases, and affecting
both adult and child popolations worldwide.

The specific causes of obesity are poorly understood, but
a wide variety of environmental. socio-economic, familial
as well as indjvidual variables appear to influence its
development. Obesity often occurs as a result of small
shifts in the energy homeostasis, which over time lead to
a gradual but sustained weight gain. The aim of this paper
1s to highlight the main methods used to measure obesity.
Adult vs. childhood obesity

In adults, obesity and overweight are often determined
using the body mass index (BMI). Adults are classified
as obese or overweight by a, variety of cut-off values
based on the mortality and morbidity associated with
various Jevels of weight. [t is well established that obes)-
ty is a risk factor for chronic diseases such as heart dis-
ease, hypertension, stroke, diabetes and some forms of
cancer'. Recently the World Health Organisation has
published non-gender specific BMI criteria for over-
wejght and obesity in adults. A BMT value of 25-29.9
indicates overweight whereas a BMI value of 30 and
over indicates obesity. The category of obesity is further
classified into class 1 (BMI 30-34.9), class IT (BMT 35-
39.9) and class Il (BMI = 40)?.

The waist circoinference and the waist hip circumfer-
ence ratio, which are measures of intra-abdominal fat,
are often used to predict the health consequences of obe-
sity in adults, as changes in these measurements tend to

reflect changes in risk factors for cardiovascular diseases
and other chronic illnesses.

Obesity in children and adolescents is difficult to quan-
tfy and until recently there has been little agreement on
a common definition and a system of classification of
obesity in the paediatric group. This is largely becanse of
the increase in weight for height, sexual maturation and
the changing body composition that characterizes child
growth. Various methods have been used to assess adi-
posity in children including absolute weight, weight for
height percentiles, percent of ideal body weight. body
mass index and skinfold.

Measurements of body composition

Recent developments have led to the availability of sev-
eral measurement techniques for assessing body compo-
sition including densitometry, dual energy absorptiome-
try (DEXA), tracer dilution techniques. neutron activa-
tion, ultrasound, magnetic resonance imaging (MRI),
computerised tomography (CT) and bio-electric imped-
ance analysis (BIA)2. Most of these technigues are com-
plex, expensive and not practical for use in population
studies and thus their use is restricted to research set-
1ings. A summary of these methods along with cost, ease
of use, accuracy and effectiveness in assessing body fat
is presented ip Table 1.

Anthropometric Measurements

Anthropometric measurements are often used, particu-
larly in epidemiologic studies, as indirect methods to

*

Head of Life Sciences Department
College of Health Sciences
Ministry of Health

State of Bahrain.
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Table |. Methods of estimating body fat and its distribution

Easge of Measures
Method Cost Use Accuracy Regional Fat
Height and weight $ Easy High No
Skinfoids A) Easy Low Yes
Circumferences $ Easy Moderate Yes
Ultrasound $$ Moderate Moderate Yes
Density Immersion $ Moderate High No
Plethysmograph $58 Difficult High No
Heavy water
Tritiated 33 Moderate High No
Deuterium oxide $3$5 Moderate High No
Potassium isotope (*0K) $$5% Difficult High No
Total body electrical conductivity 533 Moderate High No
Bioelectric impedance $% Easy High No
Fat-soluble gas $$ Difficult High No
Absorptiometry
(dval-energy x-ray absorptiometry,
dual-photon absorptiometry) 358 Easy High No
Computed tomography $333 Difficult High Yes
Magnetic resonance imaging 3838 Difficult High Yes
Neutron activation $35% Difficult High No

$ = low cost; $3 = moderate cost; $$3 = high cost; $3§$ = very high cost.

Source: Harsha & Bray?

estimate the size of fat mass. The most commonly used
of these measurements are stature (height), weight and
skinfold thickness measucements.

Weight and height

Weight and height are simple and direct measures of
body size that are easy to obtain in a variety of settings
using relatively inexpensive instruments. Weight is high-
ly correlated with body fat, but it also correlates with
height, which is poorly associated with body fat. Thus
weight adjusted for height is more useful than weight
alone as an indicator of overweight*. There are two types
of weight /height ratios: retative weight and power type
indices.

Relative weight

Relative weight or weight for height is a common mea-
sure of overweight in children. It expresses the weight of
a given subject as a percentage of the average weight of
people of the same height and requires the use of tables
of expected weight for the child’s height and sex>.

Power type weight and height indices

In addition to the height and weight tables, several

indices bave been proposed that relate weight to the n
power of height (wt/ht(n)). such as the ponderal index
(ht/wt —1/3), Rohrer index (wi/ht), Beon’s index (wt/
htp) and the Quetelet index or the body mass index
(wt/he2).

Body mass index (BMI)

The body mass index (BMI) is one of the most com-
monly used weight for height measures. It can be simply
calculated by dividing the body weight in kilograms by
the height in meters square (kg/m?). BMI offers a reli-
able and valid measure of obesity both in adults® and in
children and adolescents’”-32 and is often employed in
large-scale nutritional and epidemiologic  studies.
Although more reliably quantifiable than skinfold thick-
ness, BMI measurements may be affected by variability
in body frame size. It bas been suggested that, in chil-
dren, factors such as growth and development may com-
plicate 1he use of BMI'®. More recently however, BMT
has been recommended as the most acceptable measure
of body fat in children and adolescents which is both
valid and reproducible as well as bejng easy to use!'-!2,
In normal children, BMI increases slightly with age, thus
BMI percentiles, which are age specific. are used to
define risk categories.
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Skinfold thickness

Total body fat can be predicted from skinfold thickness
at various anatomical sites ol the body, both in children
and adolescents'®. The most coromon sites used to
assess children and adolescence adiposity are the sub-
scapular skinfold measurement. which determines trun-
cal body fat and the triceps skinfold, which measures fat
in the extremities. Several prediction equations for
assessing fat mass from skinfold measurement have
been developed and cross-validated with other tech-
niques for measuring body fat’*!3 The clinical validity
of skiniold measurement is well established. Triceps
skinfold correlates positively with arteriosclerosis index
and systolic blood pressure. and negatively with high-
density lipoprotein cholesterol'f.

Skin(old thickness measurement is simple and celatively
nexpensive. However, there is growing concern regard-
ing the comparability of the skinfold measurement
across surveys and longitudinal studies. which monitor
trends over time!”-18. Reliability is often difficult to
establish either [or a single obsetver on the same subject
or for different observers and it tends to decrease as body
fat increases. In addition. the need to partially undress
may not make this method culturally acceptable in some
parts of the world. Jt may also lead to greater subject
refusal and consequently bias®.

Waist circumference and waist -hip circomference
ratio

Waisi—hip circumference ratio 1$ a well-recognised mea-
sure of regional fat distribution in the body and is often
used as a marker for intra-abdominal fat accumulation.
In adults there are gender differences in accumulation of
intra-abdominal fat, which appears to be independent of
the total amount of body fat'®. Males often show a cen-
tral or android pattern of fat distribution. whereas in
females, body fat tends (o accuwnulate in the thighs and
buttocks tesulting in a peripheral or gvnaecoid pattern of
adiposity. In men and women an increased WHR (>1.0
for males and >0.8 for females) is associated with
greater risk of chronic diseases such as hypertension,
stroke and ischemic heart disease® 20 independent of
total body a2l In children and adolescents, excessive
intra-abdominal fat accumulation is associated with car-
diovascular nisk factors. Caprio et al?? have demonstrat-
ed a positive correlation between visceral fal mass ang
triglycerides and inverse relanonship with high-density
hpoprotein cholesterol in obese adolescent girls.

In adults both waisti—hip rauo and waist circumference

100

have been shown to be significantly associated with
intra-abdominal fat?3. Recent evidence suggests that
waist circumference is the most prefetred single anthro-
pometric measurement for assessment of visceral adi-
pose tissne?#25. Waist girth is easy to measure and cor-
relates well with BMI, intra-abdominal fat ;mass and car-
diovascular nisk factors. Furthermore, reduction of waist
circumference during weight Joss in women has been
shown to result in reduction in risks 10 cardiovascular
diseases?®.

In children and adolescents however, no correlation has
been established between these measurements and intra-
abdominal adipose tissue?’28, Using MRI to assess
peripheral and intra-abdominal adipose tissuc in obese
and non-obese 10-15-year-old children, Brambilla et al??
showed that adiposity in children has a subcutaneous
pattern and that there is no difference between sexes.

Individual trunk skinfold thicknesses and ratio of trunk
to extremity skinfold thickness or circumference appear
10 be more important indicators of intra-abdominal adi-
posity in children and adolescents than waist-hip ratio.
Fox et al?® used MRI to examine abdominal fat deposi-
tion in a group of 11-year-old children. Results showed
that in girls subscapular skinfold thickness and waist cir-
cumference correlate well with intra-abdominal fat
(r=0.8, r=0.76 respectively). Brambilla et 129 found that
intra-abdominal fat in adolescents has a positive correla-
ton with several trunk/ extremities such as waist/ arm
and waist/thigh ratios and that in  boys the
subscapular/triceps skinfold ratio was the most important
anthropometric measure of intra-abdominal fat(r=0.6).

Classification of obesity in children and adolescents

Obesity in children and adolescents is difficult to classi-
fy based on outcome criteria similar to those used for
adults. Although adiposity in youth has been shown to be
associated with adult morbidity and mortality?9-32, avail-
able data are currently insufficient to support the devel-
opment of a risk factor-based classification systemy for
obesity in youth®. Thus a statistical approach is used in
which obesity and overweight are defined relative to a
selected percentile of a reference population based on
age. sex and race-ethnicity33. These percentiles may be
applied (o a variety of anthropometric measures includ-
ing skinfolds, weight for height and BML.

Traditionally, obesity in children has been defined as a
weight for height above the 90 percentile on the growth
charts from the National Center of Health Statistics
(NCHS), or weight in excess of 120 percent of the medi-



Methods of Measuring Obesity

Table 2. Recommended cut off-values of body mass index and skinfold thickness for adolescents

Indicator Anthropoinetric variable Cut off values
Overweight BM! for age >85th percentile
Obese BMI for age >85th percentle of BMT

TRSKEF for age
SSKEF for age

>90th percentile of TRSKF
>90th percentile of SSKF

TRSKF= triceps skinfold. SSKF= subscapular skinfold
Source: adapted from WHO!'

an weight for a given beight. Super-obesity is defined as
a weight for height above the 95" percentile and weight
1 excess of 140 percent of the median weight for a given
height.

A recent workshop on childhood obesity convened by
the Internavonal Obesity Task Force agreed to select
BMI as an mternationally acceptable index to assess adi-
posity in children and adolescents worldwide!?. Cut-off
ponts consistent with the internationally accepted cut-
off points for adults” morbidity of 25-30 have been pro-
posed. Overweight was defined as a BML value above
the 80th percentile while a value greater than the 959
percentife was indicative of obesity. More recently, Cole
et a13* have proposed age and sex specific cut off points
for overweight and obesity in children which are linked
to the adult obesity cut off points of 25 and 30 and based
on pooled data from six large nationally representative
surveys conducted in Brazil, Great Britain, Hong Kong.
the Netherlands. Singapore and the United States.

The World Health Organisation expert committee, on
the other hand. has recommended the use of weight for
height tables tor determining overwejght in children
and infanis in populations''. A cut-off of > +2 Z score
is considered to be indicative of overweight in children.,
In case of adolescents. the WHO expert committee has
recommended the vse of both the BMI for age and the
skinfold for age as the best indicators for the assess-
ment of obesity in this group. Overweight is defined as
>85™  percentile of BMI for age while cut-off >835"
percentile of BMI for age plus a >90" percentile of tri-
ceps skinfold for age and a >90™ percentile of sub-
scapular skinfold for age would be indicative of ado-
lescent obesity. Several countries have published BMI
for age charts for their population as well as defined
cut-off points for overweight and obesity. Table 2
shows indices and cut-off points used in different coun-
tries to define obesity in children. The WHO has sug-
gested that in the absence of local reference data, the
United States’ BMI for age data, as published by Must
et a3 should be used.

CONCLUSION

There are several methods for measuring obesity in
various ages and sexes. Each method has its advan-
tages and disadvantages. However, the selection of
these methods depends on many factors such as the
cost, accuracy, ease of use, facilities and availability
of trained personnel. In the Arab Gulf countries,
most studies have used body mass index and skinfold
thickness to determine overweight and obesity.
These measurements are easy to obtajn and some of
them (body mass index) have a relatively good level of
accuracy. Advanced sophis measurements may be
difficult to use at this time, mainly due to the absence
of facilities to carry out such measurements.
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Childhood Obesity: The Role of Physical Activity and Diet
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The world-wide epidemic diffusion of obesity and the health and socio-economic impbications of it has
promoted extended research during the last decades on the aetiopathogenesis, treatment and preven-
tion of this disease. The objective of the current paper js to review the existing literature on childhood
obesity, focusing primarily on the role of physical activity, both in the pathogenesis and the treatment
of the disease. Both the cross sectional and the prospective studies reviewed are quite consistent in
demonstrating a relationship between obesity and physical activity in children. Furthermore the find-
ings of the experimental studies are supportive to this relationship indicating that enhanced physical
activity through structured exercise programmes, is an effective tool in treating childhood obesity.
This tool can be even more effective if diet is also included as a component of the intervention.

However, the long-term benefits of such interventions are questjonable and definitely not cost effective
if they have to be implemented in large group of children, Understanding human behaviour and the
role of family and school in the development of life habits, seems to be the key point in developing
effective interventions with long term benefits. During the last two decades several school based pro-
grammes, with extended parental involvement, focusing both on developing healthy eating habils and
increasing voluntarily physical activity, indicate a promising, effective approach withont requiring

substantial school time or new resources.

Bahrain Med Bull 2000;22(3): 103-12.

The increased levels of adult inactivity, observed during
the end of the century, seems to be highly related with
the increased levels of obesity and chronic disease mor-
bidity and mortality observed both in developed and
developing world!%3, This retationship is also supporied
by research evidence showing a reduction in age stan-
dardized mortality rates in initially sedentary men who
became more active®>.

Furthermore, it seams that both the behavioral parame-
ters (diet and physical activity) and physiological para-
meter (obesity) Jeading to increased risk for chronic dis-
eases have their roots in childhood®”. Specifically. it has
been reported that life long physical activity is more
likely to be initiated in childhood and adolescence® and
the physical activity levels in adulthood are positively
correlated with those during childhood®®. The purpose
of the present paper is to review scientific evidence
focusing primarily on the role of physical activity and
diet on both the etiology and the prevention of childhood
obesity.

Is children’s physical activity/inactivity related to
childhood obesity?

Although there are accumulating evidence about the
importance of geneltic tactors and the role of leptin in the
development of obesity the non-genetic factors still
remains the primary determinants. Precisely, when the
energy expenditure is constantly lower than the energy
intake over a long-term period this is leading to the
development of overweight and obesity.The main com-
ponents of energy expenditure are the resting metabolic
rate, the thermic effect in food and the thermic effect of
physical activity. Resting metabolic rate constitutes 60-
70%, the thermic effect of food approximately 10% and
the remainder is due to physical activity'%. While the for-
mer two components ase relatively constant the thermic
effect of physical activity is most variable, suggesting
that the main factor determining the levels of energy
expendiwre are the levels of physical activity.

When physical activity 1s measured as energy expendi-
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ture then jt is necessary to adjust activity energy expen-
diture for body weight. This is because heavier children
spend more energy for a certain activity compare to the
Jean children. Consequently in order to avoid misleading
interpretation of the findings this correction needs to
take place. An exua problem then arises regarding the
appropriate correction factor. Children tend to do sevec-
al activities thalt vary in nature (running vs cycling)
regarding how much of the body weight is supported
externally. Furthermore, Prentice et al'! suggested that
the correct exponent js itself dependent on the relative
mix of weight-dependent and non-weight dependent
activities undertaken. Consequently an exponent closer
to 1.0 might lead to over correction while an exponent
closer to 0.5 might be more appropriate for sedentary
lifestyle.

The different correction methods used in cross-sectional
and prospective Double Labeled Water studies might be
some of the reasons that these studies reached contro-
versial findings and no clear conclusion can be
reached’2 '3, Observational studies. although they are
less objective, they might promote a more clear picture
of children's physical activity. Cross-sectional and
prospective studjes can guide us to the development of
certain hypothesis. However, causa} relationship can
only be supported by experimental swdies. For this cea-
son studies falling is these (wo categories will be pre-
sented separately in the following section.

Cross-sectional Studies

[n a nationally representative cross-sectional survey in
USA which took place between 1988 and 1994 on § (0
L6 year old children it was found that 20% of US chil-
dren participated in 2 or lower bouts of vigorous physi-
cal activities per week. The rate was found to be higher
for girls compared to boys (26% vs 17%). Overall 26%
of the children were watching 4 or more hours of televi-
sion per day while the highest rate was observed among
non-Hispanic black children (24%). Both boys and gisls
who watch 4 or more hours of television per day had sig-
nificantly greater body fat and body mass index com-
pared to those who watched less than 2 hours per day’S.

In agreement with these findings are the results of the
study conducted by Obarzanek et al!7 on 2379 black and
white US children aged 9-10 years. Obarzanek et al,
apart from howrs of TV watching they also assessed
daily physical activity with the vse of 3 day activity
diaries and dictary intake with the use of 3 day food
records. With the use of multivariate — regression analy-
sis they found that the variations observed in body mass
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index and sum of skinfold thickness can best be
explained by hours of TV watching for both black and
white girls and by the intake of sawrated fat in black
girls and intake of total fat \n white girls,

Further more physical activity data was found to have a
significant impact on the model explaining the variations
obtained n the obesity indices only for black girls.
Finally, it was found that black girls spent significanty
more houcs per week watching TV and video than white
girls.

More or Jess in line with the above findings are the
results of a study conducted on 712, 9-16 year old chil-
dren from a low and middle income town i the Mexico
City area’®. They found that the mean time spent by chil-
dren on TV watching (including video) was 4.) + 2.2
hours/day while the average time spent on moderate and
vigorous physical activities were 1.8 + 1.3 hours/day.
Odds ratio of obesity were 2% higher for each hour of
TV watching per day and 10% lower for each hour of
moderate/vigorous physical activity per day.

In a small sample of 86 healthy 19 years old adolescents
no differences were observed in body mass index
between active and less active adolescents. However
body composition (assessed based on an equation using
arm circumference and tricep skinfold) was found to be
significantly different favour of active adolescents com-
pared to less active.Finally TV watching was found to be
significantly and positively correlated to body mass
index, tricep ang subscapular skinfolds'®.

In the Belgian Luxemburg child study of 1028 children
from the mainly rural area of the Province de Luxem-
burg in Belgium were examined. 1t was found that boys
participated significantly more frequently in sport activ-
ities than girls did. A significant positive relationship
between body mass index and time spent on TV watch-
ing daily was found (only) for boys, while participacon
in sports activities was found to be negatively related to
subscapular skinfold. In girls no such relationships were
tound. Furthermore tor both boys and girls it was (ound
that father’s education was directly associated with par-
ticipation in sports. whercas the mother being a house-
wife showed a negative relationship to physical activity
and positive to TV watching of their children?0,

[n Thailand, in a study conducted by Mo-suwa and
Geater?!, 2161 primary school children aged 6-13 were
examined. According to weight for height measurement,
the prevalence of abesity was found to be 14.1%. With
the use of logistic regression, childhood obesity was



found io be significantly positive corrclated with family
income and negatively with family size, Furthermore the
highest attributable factors {or childhood obesity were
found to be family history of obesity (34%), low exercise
levels (12%) and an obese or overweight mother (10%).

In a study conducted in United Arab Emirates 566
female students from the Local University were exam-
ined. Students were classified as overweight when their
weight was 110-120% of the reference weight for height
and they were classified as obese when their weight
exceeded 120% of the reference value. According to this
criterion 10.8% of the students were classified as over-
weight and 30.6% as obese. Obesity was found to be
assoclated with obesity during childhood, presence of
obesity among one or both parents and food intake
between meals. Limited physical activity and long after-
noon napping were found to be important contributors 10
the development of obesity??.

Similar findings were obtained from a younger popula-
tion in the same country. 220 children aged 6-18 years
were divided into two groups (obese and non-obese)
according to the body mass index (>90™ percentile of
age-sex reference data). The logistic regression analysis
showed that family history of obesity, diet, physical
activity and mother’s education were significant factors
for the development of obesity. No relationship between
socio-economic status and obesity was found??,

The same methodological approach was also used in
another study conducted in Kuwait on 460 obese and
460 normal weight controls. 6-13 year old children. The
logistic regression analysis showed that childhood obe-
sity Js significantly related to family history of obesity.
However, no such a relationship was found tor physical
activity and parental socia) class.

Comparisons between obese and non-obese children
were also done in two recent studies. [n Finland 129
obese children were compared with 142 normal weight
controls. [t was found that children’s obesity was nega-
ively associated with children’s habitual physical activ-
ity and parent’s obesity (body mass index @30 kg/m?).
Also parent inactivity was a strong positive predictor of
children’s inactivity?S.

In Japan a iatched-pair comparison was performed
between 427 obese (body mass index & (8) and 854 con-
trol children. All children were 3 years old. It was found
that parental overweight, children’s overweight at birth.
snacking irregulanty and physical inactivity are influ-
encing factors for the development of obesity at the age
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of three?®,

In an attempt to identify possible difference regarding
cardiovascular disease risk factors between urban and
rural areas of USA, 962 urban and 1151 rura) third and
fourth grade children were examined. It was found that
although both body mass index and surmn of skinfolds
was significantly greater for rural children no ditferences
were found between the two populations regarding phys-
ical activity?.

No relationship between physical activity and body
weight was also found in a study conducted on an ethni-
cally diverse, low income, urban school children popula-
tion aged 9-12 year old in Canada’®. Similarly, neither
physical activity nor high fat food intake were found to
be related 1o childhood obesity in a study conducted on
8-10 years old USA children?.

Prospective Studies

In a study conducted by Klesges et al*0, 146 children and
their families were followed for 3 years. Children’s aver-
age age ai the beginning of the study was 4.4 years. It
was found that increases in chuldren’s leisure physical
activity were associated with decreases in subsequent
weight gain. Tt was also found that although parents’
BMI was related to children’s BMI, this parameter
accounted less compared to children's dietary intake and
physical activity in deterrmning changes in children’s
BMI.

Similar are the findings of the well-known “Framingham
children’s study”. In a paper published by Lynn et a)’!
the data obtained {rom 97 healthy children, aged 3-5
years at their entry of the study and re-examined at the
% grade are presented. The data analysis showed that
more active children (those with above-median activity
levels) gained suobstantially less subcutaneous fat than
did the less active children. When age, television view-
ing. energy intake, baseline triceps and parent’'s body
mass indices were controlled for, it was found that the
less active children at baseline were 3.8 times as likely
as active children to have an increasing triceps slope dur-
ing follow up.

In a study conducted by Eck et al®2, 92 chjldren with one
or two parents overweight and 95 children none of the
parents being overweight were followed for one year.
Average age for both groups at base line was 4.5 years of
age and no differences regarding both weight, were
observed for the two groups at baseline. At the follow up
it was observed that the group of children with at least
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one parent overweight gained more weight (P=0.05)
while no significant differences were aobserved between
the two groups regarding total energy intake or physical
activity. However, the high risk group was found to con-
sume a significantly higher percentage of energy from
fat.

Both the cross-sectional and prospective studies
reviewed above are quite consistent in demonsteating an
association between childhood obesity and levels of
physical activity. However, because of the difficulty of
measuring physical activity due both the uncertainty of
what is meant by physical activity and the lack of a valid,
widely accepted tool for measuring it, few definitive
conclusions are warranted. Perhaps the most reasonable
conclusion is similar to one reached in a prospective
study of 10 year weight changes in a national cohort of
adults®?, that low physical activity leads to weight gain,
while weight gain leads to further diminution of activity.
This conclusion would imply that intervenijons which
could either increase physical acuivity or decrease fat-
ness would turn the cycle in the favourite direction. In
the next section the experimental studies would be
reviewed looking for more solid evidence o support the
causal relationship between physical activity and obesi-
ty.

Experimental studies

Supportive evidence tor the value of exercise early in life
for the prevention or treatment of obesity comes from
experimental studies on animals?*. Although it would be
reasonable to formulate a hypothesis based on the find-
ings of the animal studies it would be also wise 1o keep
in mind the complexity of human behaviours and exter-
nal parameters influencing it. For this reason in this sec-
tion we will proceed with a step-wise approach present-
ing findings of controlled exercise interventions to more
complex multidisciplinary approaches.

In a study conducted by Gutin et al’S, on 79, white, black
and Agsian children (aged 7-11 years) with obesity were
randomly assigned 1o two groups. The first group was
engaged in a controlled physical training for four mont-
whilthe second group engaged in the physical training
programme the second four months. The physical train-
ing programme offered 1o both groups, consisted of five
40 minutes sessions per week. Each session started with
warm up and ended with cool down while the main part
of the session consisted with at least 30 minutes aerobic
activities at an indesity level of 70% of maximal heart
rate. The findings of the swdy showed that both groups
declined in percent body fat of an average 1.6% fat units
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during the traimng period. However the first group 4
months after the cessation of the training regained 1.3%
of body fat’%. Cancluding, the finding of this study sug-
gests that regular exerctse without dietary intervention
can improve the body composition profile of obese chil-
dren. Furthermore it proves that obese children are capa-
ble of participating in a substanual amount of high inten-
sity training over a long time period>®37,

A slight different approach was used in a study conduct-
ed by Epstein et al*® on 8-12 years old children from 61
families. 1t was tound that interventions aiming to
reduce sedentary lifestyle had higher, longer-term (after
] year) beneficial effects on decreasing body fat com-
pared to intervention focusiog on reinforcing exercise. Tt
was also found that the children participating in the mild
form of intervention increased their liking for exercise
and reduced their caloric intake compared to the children
participating in the exercise-reinforcing group.

Although the short-term benefits of interventions focus-
ing on exercise alone are clearly demonstrated in the
above studies, the combination of dietary counseling
plus exercise, is gaining more and more supporters
world wide. The combination of exercise and dietary
counseling has been followed in the studies reviewed
bellow.

After 10 weeks of disciplinary intervention including
guidance for dietary and execcise lifestyle changes on 59
obese children (mean age 2.8 £ 2.6) significant changes
in total body fat mass but not in fat-free mass wece
observed. No follow up was reported in this study.

Similar heneficial eftects on a 10-week multidisciplinary
intervention on 87, obese children (7-17 years) were
reported in the study conducted by Sothern et al*®. The
intervention included a low calorie/high protein diet,
moderate intensity progressive exercise programme and
behaviour modification sessions. Significant favourable
changes were observed in weight, body mass index. per-
cent body fat and physical activity patterns both at the
end of the intervention and in the one year follow up?!42,
However no control group was used in the current study.

Supportive to the finding of the previous study are the
findings of the study conducted by Johnson et al*3. Sim-
ilar multidisciplinary approach on obese cbudren
showed significant favourable changes on weight and
their lipids profile right after the end of the 16 session
intervention but also at the 5 year follow up compared to
the control group.

More or less in line with the above studies are the find-



ings of Schwingshand] ct al**. In this study 30 obese
children were divided into two groups. In the first group
a strength trajning programme and dictary counseling
was applied where in the second group dietary counsel-
ing was applied alone. At the end of the intervention ang
at the one year (ollow up both groups improved signifi-
candy regarding body mass index. However the first
group improved significantly conipared 1o the second
group regarding fat free mass.

A different approach has been (ried in Thailand where 21
obese children aged 8-13 years joined a four weeks
summer camp programme. Exercise, swimming. group
therapy and dietary restrictions during the official hours
were implemented throughout the programune. At the
end of the programme all participants had lost about 3%
of their initial weight*®. However. no long-term follow
up has been reported from this study and whether these
changes in body weight remained over time is not clear,

The findings of the above studies are consistent demon-
strating favourable changes in the obesity indices of the
intervention groups. However, none of these studies had
a long-term follow up and it sti)) rexnains questionable
whether these positive changes will remain after the end
of the intervention period. Furtbermore, the absence or
very limited involvement of the family jeopardize
furthermore the sustainability of these results. Under-
standing the role of the family in the development of life
habits and obesity, will help us to see the potential role
that family could play in treating the problem and help-
ing children in developing life long healthy habits. How-
ever the important role that family plays in developing
children’s bebaviours is generally recognized and is not
a new theoretical concept*®. The studies review bellow,
have included families as part of their interventions.

In a very recent study conducted by Epstein et al*’, nine-
ty families with obese 8-12 years old children panicipat-
ed in a comprehensive family-based behavioural weight
control programme. These families were divided into
four groups of intervention. All four interventions con-
sisted of 6 months treaument period. Families received
parent and child workbooks, which included introduc-
tion to weight control and self-monitoring the specific
aclivity program. behaviour change techniques and
maintenance of behaviour change. Periodically family
members were weighted and they also attending 30-
minute pacent and child group meeting with individual
therapist. The djetary intervention was the same for all
four groups based on the Traffic Light Diet were foods
are grouped in different colour groups according to their
calories and nutrient content. The four interventions
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were varicd only on the physical activity component of
the intervention (emphasis on increasing physical activ-
ities vs decreasing sedentary activities) and treatment
dose (low vs high). The families participating in the
increase physical acuvity group were reinforced for
increasing physical activitics in addition to those
engaged in at the onsct of the programme. Those partic-
ipating 1n the decreasing sedentary activities group were
reintorced for reducing sedentary behaviours that com-
pete with being active. Duging the two years tollow up it
was found a significant reduction in children’s percent
overweight and body fat and increase in aerobic fitness
for ali groups. Furthermore. obese participating parents
showed a significant decrease in weight from base live 10
follow up. The finding of this study demonstrated that
reducing sedentary behaviours through a family based
weight control programme can be as effective as a well
validated activity in obese children, giving more fexi-
bility for the therapists who are treating obese children.

Davis and Christoffel*®, conducted one more study
focusing on the dose response and the ideal age for
applying an interventjon on obese children. They divid-
ed 93 abese children (greater than 120% ideal body
weight for height age) aged [ to 10 years in four treat-
ment groups defined by age (pre-school vs school age
children) and frequency of visits in one year (two 10
three vs four or more). An individualised care plan
including prescribed frequency and duration of exercise
was applied for one year in all four groups. After one
year of programme’s application it was found chat aJ)
groups improved significantly regarding ideal body
weight for height. However. the greatest changes were
observed in the group with the pre-school age children
with the {requent visits.

Similar encouraging findings have also being obtained
from other studies applying family based programines
for obese US children with 10 years follow up®® and
Chinese obese children with one year follow up™.

The findings of the studies presented above seems 1o
indicate the positive effect of exercise, dietary counsel-
ing and the involvement of family in the treatment of
childhood obesity. However, the cost of all these studies.
if they have (0 be implemented in real life, would be
tremendous since counselors and therapists would have
o follow individual children and families for a quite
long time. The need to develop effective. easy to imple-
ment interventions with access 10 large group of children
and with low cost. is raising. The ideal environment for
such interventions seems 1o be the school and a large
number of studies have aiready tested the effectiveness
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and applicability of such interventions.

School based interventions

The available studies applying school based interven-
tions in order to promote physical activity and treat or
prevent childhood obesity, among other coronary heart
disease risk factors, can be grouped into three groups.
Those focusing entirely on the enhancement of physical
activity through the re-organization of the Physical Edu-
cation (PE) classes. Those that focusing both on diet and
physical activity. in and out of school, with no or limit-
ed parental involvement. And those which were focusing
both on diet and physical activity promotion with
enbanced parental participation.

Studies focusing on Physical Education (PE) classes

During 70°s a new concept, regarding PE classes. is
developing in USA, Canada and Australia, linking PE
with physical fitness and the long-term promotion of
health. Tt was believed that the more physical activity
children do during PE classes the more physically active
they will become after school and consequently they will
adopt and track this life style into adulthood which could
have a preventative action against coronary heart dis-

easesd!.

One ot the first researches was executed in Canada and
it is known as ‘The Trois Rivieres Study’. Five hours of
PE classes, focusing on the promotion of cardiovasculac
fitness and strength, were added in the curciculum of 500
pupils aged 10-12 years old for four consecutive years.
During the follow up it was found that the intervention
group performed significantly higher in a cardiorespira-
lory fitness test compared to the control group which
was taking only one 40-minutes PE class per week. It
was also found that the aiount of time devoted to mod-
erate to vigorous activities daily was higher for the inter-
vention group copared to the control due to more PE
clagses. However, it was found that control group chil-
dren spent more time in moderate (o vigorous activities
out of school compared 1o intervention group>Z.

During the same time penod another programme called
‘Vigorous Exercise Programme’ was applied in USA on
59 randomly selected school children aged 6-7 years old.
These children participated in a 25 minutes well-struc-
tured aerobic exercise programme four times per week.
At the end of the programme jt was found that interven-
tion group devoted significantly more time in activities
elevating the heart rate above 160 bpm, both during PE
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classes and out of school, compared 1o the control group.
However. no significant differences were found between
groups in weight, height and skinfold thickness®?.

Similar was the structure of the *Daily Physical Educa-
tion’ programme applied in Australia on 10 years old
children for 14 weeks. Five hundred children werte divid-
ed into three groups. The first two groups served as con-
trol groups and children participated in three 30-minutes
PE classes per week, following the suggested curriculum
from the Ministry of Education, or classes focusing
mainly on the proiotion of motor skills. The third group
participated in a vigorous acrobic programme daily. At
the end of the programme it was found that the group
which participated daily in the aerobic exercise had a
significant reduction in percent body fat and significant
improvement in cardiorespiratory fitness compared to
the control group??.

Recently a programme with similar structure was
applied in Thailand. An exercise programine, in addition
10 the one hour PE class per week, consisted by a 15
minutes walk in the morning and a 20 minutes aerobic
dance session, three times per week for 29.6 weeks was
applies on 292 second grade elementary school children.
The control group participated only in the one hour PE
class per week. At the end of the intervention period no
differences between the two groups were found regard-
ing body mass index™.

Studies focusing on PE classes plus diet with no or
limited parental involvement

One of the most recent and well-known programme is
the ‘Children and Adolescent Trial for Cardiovascular
Health’ (CATCH). This programme had three years
duration and it was applied on third grade pupils. Certain
changes regarding school Junch meals and PE classes
were implemented in the intervention schools. The per-
centage of fat in the meals was reduced to 30% and the
salt content of each meal was between 600-1000 mg,
while at least 40% of the time during PE classes was
devoted to moderate to vigorous physical activities.
Intervention school children were also given a workbook
where activities related to exercise, diet and smoking
had to be completed at school or at home with parental
involvement. At the end of the programme 2,366 inter-
vention children and 1.653 contro! children were re-
examined. It was found that although favourable signifi-
cant changes were observed for the intervention group
regarding both fat consumption and time devoted to
moderate-vigorous physical activites, no differences
were observed between groups regarding anthropomet-




ric indices 659,

Similar structure had the “Cardiovascular Health in Chil-
dren’ implemented 1n North Carolina. In this programme
parenta) involvement wus even more limited compared
to CATCH. The total duration of the programme was
eight weeks while the intervention group was consisted
by 588 thurd and fourth grade pupils while the control by
686 pupils. At the end of the programme the only signif-
icant differences found between the two groups were on
health knowledge and level of physical activity®?.

Very similar structure with the previous programmes,
but absolutely no parental involvement, was followed in
a study conducted in Nebraska. The intervention had a
total duration of two years while both intervention and
control groups were consisted by children registered in
third, fourth and fifth grades. At the end of the interven-
tion period it was found that although intervention
school lunches had significantly less fat and sodium and
more fiber. according to the 24 hours dietary recall the
only difference found between the two groups was for
sodium. Physical activity during school hours was 6%
greater for tntervention group but out of school it was
approximately 16% less compared to control group.
Regarding body weight and body fat no differences were
found between groups for both normal weight and obese
children®!.

Most of the above studies managed to increase chil-
dren’s physical activity in the school setting. Further
more some of them showed significant improvements in
fitness. However. the short term benefits of all these
studies regarding obesity indices or other cardiovascular
risk factors are very limited or none. Furthermore it is
questionable whether forms of intervenuons as those
presented in the above studies can increase voluntarily
physical activity out of school or even develop certain
lifestyle habits that could wack into adulthood and help
individuals o minimize the risk for cardiovascular dis-
eases. The findings of Shephard et al*? and Donelly et
al®! seams to indicate the opposite.

Similarly 1o the interventions out of the school setting,
the ineffectiveness of the above studies seems to indicate
the crucial role that family and parents can play in such
interveotions. The studies reviewed bellow have extend-
ed in their school based interventions to the parents/fam-
ily setting.

Studies focusing on PE classes plus diet with
parental involvement

Childhood Obesiry

The need to understand human behaviour and the para-
meters influencing it was raised by more recent studies
where parental participation was viewed as one of the
main components of intervention. The first and most
known programme of this kind was the ‘Known Your
Body’ programme. The routes of this programme are
back in 70's%2-64 and since then several versions of it has
been applied in different regions of USA and other parts
of the world.

Some of the most recent applications of the ‘Know Your
Body’ programme in USA took place in New York,
Houston and Michigan. In thNew York and Houston pro-
gramme the intervention group consisted of 2973 prima-
ry school children first to fourth grades, while the con-
trol group consisted of 1209 children. The duration of
the intervention was 2 fi years ang it was consisted of
activities that both children and parents had to do
together at home, activities in the classroom, changes in
the school lunch meals and promotion of leisure time
physical activity. At the end of the intervention period
significant favoucable dietary changes for the interven-
tion group versus the control group were observed. No
differences between the two groups were found for the
bedy mass index®?.

In the Michigan programme the intervention group con-
sisted of 1200 pupils from all grades in four primary
schools, while 500 pupils from four other schools served
as the control group. After ope year of intervention, sig-
nificant favourable changes for the intervention group
were found in dietary habits and levels of physical
activity®.

In Tsrael the ‘Know Your Body' programme was used for
two years on a cohort of 242 first grade school children
(both Hebrew and Arabs) while 161 pupils served as the
control  group. At the re-examination significant
favourable changes for the interventon group were
found in body mass index, serum blood lipids and blood

pressure®’.

Similar favourable changes were found in Norway after
two years of programme’s application on 828, 10-15
years old children®® and in Greece when the programme
was applied for one year on 95, 13-14 years old chil-
dren®?

More recently, in Greece, the main principles ot the
"Know Your Body’ programme were adapted in a ‘Health
and Nutnition Education” programme developed by the
University ol Crete. The programme had six years dura-
tion and it was applied to all children registeced in first
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erade in 1992 in two counties of Crete, while the children
from a third county served as control group. A represen-
tative sample of 602 pupils from the intervention counties
and 444 from the control were examined for evaluation
purpoases at baseline, at the three years follow up and at
the end of the intervention period, when children were at
sixth grade. Significant favourable changes for the inter-
vention group were found for the dietary habit, leisure
time physical activity, anthropometric and serum lipids
indices at the three years follow up’®7! and at the com-

pletion of the six years intervention’?,

CONCLUSIONS

Both the methodological approaches of dietary
restrictions and significant weight losses, whenever
observed in the studies reviewed should be viewed
with skepticism. As Quinzi’® stated that children and
adolescents should not be placed on restrictive diets
because adequate calories are needed for proper
growth and development. However, dietary guide-
lines and family based behavioural management plus
exercise seems to be the three major components for
treating childhood obesity.

On the same line is the review paper by Epstein and
Goldfield’%. According to their review there is not
enough research data to evaluate the effects of exer-
cise alone on treating childhood obesity. However,
there is a sufficient number of studies in order to
make a quantitative analysis on the comparison of
diet versus diet plus exercise programmes. They sug-
gested that exercise add to the effect of diet counsel-
ing in the short-term treatment of childhood obesity,
which is in agreement with our review findings. In
addition the main findings of the current review
paper indicate that the ideal environment for large-
scale interventions is the school setting but with
extended involvement of the family too. Furthermore
when such interventions are combined with the PE
classes allow more hours of intervention with the
least possible interference for the remainder of the
curriculum. Such interventions provide an important
model for school based health promotion for prima-
ry prevention of obesity and chronic diseases without
requiring substantial school time or new resources.

Recent studies have shown that the degree of c¢hil-
dren’s participation in physical activities is very
much related to the fun and enjoyment children get
from their participation in the activity’5"7’. Further-
more, the enjoyment children get from their partici-
pation depends to a large extent on their perception
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of ability or self-mastery’>78, Children, who perceive

that, have a low ability and feel unable to cope with
the demands of the activity, are more likely to drop
out’8. For these reasons we might need to reconsider
the objectives and the structure of the PE classes. PE
classes should promote and encourage participation
of all pupils of the intervention group and not just the
few gifted ones’®. It has been reported that training
sessions of moderate intensity do not discourage the
less gifted or the obese children, who actually are the
ones that need most this type of intervention8081,
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Obesity in Saudi Arabia: A Review

Khalid A Madani, MPH, DSc*

This paper highlights the current situation of obesity in Saudi Arabia. The prevalence of obesity
ranged from 14% in children less than 6 years to about 83% in adults. Women were more prone to
be overweight or obese than men. Several factors were reported to be associated with obesity in this
country such ag age, sex, socio-cconomic status, employment, education, and parity. More studies are
needed to determine cultural influences in developing obesity. Strategy to prevent obesity in Saudi
Arabia should include encouragement of physical activity, reduce intake of high fat foods and behav-

iour maodification.

Bahrain Med Bull 2000;22(3):113-18.

It is well documented that obesity is associated with sev-
eral chrooic illnesses. Therefore, the prevalence of obe-
sity in a population can be considered as a rough indica-
tor for health status. Obesity is not an uncommon find-
ing. particularly in affluent societies. In Saudi Arabia,
obesity is becoming one of the most important public
health problems'. The available data clearly indicate a
high prevalence of adult obesity particularly in women
in the Kingdom.

This paper aims to summarize the current stale of knowl-
edge about the prevalence of obesity, its predisposing
factors, and its management in Saudi Arabia. This infor-
mation is required for planning intervention pro-
grammes in putriion and to offer new directions for
tmproving the health of the people of Saudi Arabia.

PREVALENCE OF OBESITY

The prevalence of obesity in Saudi Arabia, ranges from
14% in children Lo about 83% in adult®?, Thjs wide vari-
ation could be due to the differences in criteria used 1o
define obesity and also to the differences in age, sex, and
health status.

PRESCHOOL CHILDREN

The risk of childhood obesity and its continuation to
adulthood is well established®. A survey carried out in
the Kingdom? utilizing the National Centre for Health
Statistics Standards revealed 14% childhood obesity
among newborn to six years of age. The tracking of body
mass and obesity from childhood through adulthood
imp)ies that the genetic, behavioural, and cultural factors
involved in obesity operale early in life, can be identified

in youth, and can be intervened upon’. The challenge for
early identification and intervention has important pub-
lic health implications.

SCHOOL CHILDREN AND ADOLESCENTS

Recently. Abahussain et al® assessed the nutritional sta-
tus of 676 Saudi adolescent girls aged 12 to 19 years
from Al-Khobar city, in the Eastern Province of Saudi
Arabia. Using the body mass index (BMT) for determin-
ing the natritional status of the girls. it was found that
11% of girls were underweight, 61% were normal and
28% were overweight or obese. These findings revealed
that adolescent girls in Saudi Arabia face two contrasi-
ing nutrition situations, underweight and overweight
These findings indicate the need foc intervention pro-
grammes to promote better nutrition among school chil-
dren and adolescents in Saudi Arabia.

Preliminary results concerning the health and nutritional
profile of adolesceot girls in the Taif region of Saudi
Arabia were gathered by Madani et al’. Weight, height,
and dietary patterns were obtained from 540 adolescent
girls aged 12 to 18 years. The body mass index of
NHANESI was nsed as a reference for adolescence. The
prevalence of underweight among these girls was 14.7%
(<15th percentiles), and 16.3% were overweight or
obese (>85th percentiles). However, the majonty
(69.0%) were in the normal weight range ()5th — &5th
percentiles). It was concluded that the dietary pattern of
Saud) adolescents was similar to that of their counter-
parts in Western communities. This suggests a change in
dielary habits toward those practiced in Western com-
munities, and may explain in part the steady rise in diet-
related chronic diseases in this country.

* Consultant Nutritionjst,
Directorate of Health Affairs
Ministry of Health
Jeddah
Saudi Arabia
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Al-Abbad® determined the prevalence of obesity and
some of its associated risk factors using the same crite-
ria to obesity as the previous study. Seven hundred stu-
dents were randomly selected, aged 11-21 years, from 6
female intermediate and high schools in Al-Khobar city.
The prevalence of underweight. normal, and overweight
were 11.3%, 60.1%, and 28.6%, respectively. [n view of
the high prevalence of obesity, it was recommended that
national preventive programmes for weight control and
healthy life-style for all ages including children and ado-
lescents should be established.

Al-Nuaim et al® determined the prevalence of overweight
and obesity among 9,06) male school children aged 6-18
years old in Saudi Acabia. Children with evidence of
chronic or acute diseases were excluded from the study.
The percentage of expected BMT at the 50th percentile for
each age group was computed. The SOth percentile of The
National Center for Health Statistics/Center for Disease
Control (NCHS/CDC) reference population was used as
the expected standard population values. Childhood obesi-
ty was defined as children who weighed more than 120%
of the expected median percenti)e of the refecence popula-
tion, and overweight as 110-120%. The results showed
that the overall prevalence of overweight was 11.7% and
obesity was 15.8%. The high prevalence of childhood obe-
sity, when compared with the NCHS/CDC, calls for an
carly health education programme on the appropriate
choice of diets for growth, health and longevity.

Recently, Al-Rashidi '€ studied 200 students of the Home
Economics and Art Educational College in Jeddah, to
determine the effect of social level and food habits on the
spread of overweight and obesity. To determine the
prevalence of overweight and obesity, BMI criteria was
used. The results showed that 38.5% were of normal
weight (BMI 20-25), 27.5% were lean (BMI less than
20), 16% were overweight (BMI 25-30) and 18% were
obese (BMI more than 30).

ADULTS

El-Hazmi and Warsy'! determined the prevalence of
overweight (BM1=25-29.9) and obesity (BMI > 30) in a
towal of 14,660 adult Saudi males and females (>14 years
of age) in different regions of the Kingdom. The preva-
lence of overweight in the total population was 27.23%
and 25.20% in males and females, respectively, while the
prevalence of obesity was 13.05% and 20.26% in males
and fernales respectively. This high prevalence o{ obesi-
ty 1s a cause for concern, since obesity is associated with
several complications which increase both morbidity and
mortality.

114

Al-Shammari et al'Z determined the prevalence of obesi-
ty among, J,580 Saudi male atiendees at 15 health cen-
ters in urban and rural areas in the Riyadb cegion. The
mean age was 33.6 = 13.5 years and BMI was 26.9 + 5.7.
Only 36.6% of subjects were at their ideal weight (BMI
< 25). while 34.8% were overweight (BMI 25-29.9).
Among them, 26.9% were moderaltely obese (BMI 30-
40) and 1.7% were ynorbidly obese (BMI > 40).

Ogbeide et al'? determined the prevalence of obesity
among a sample of 1.485 adult patients (48% males and
52% females) at the out-patient department of Al-Kharj
Military Industry Corporation Hospital. Overweight was
defined as BMI >25 and <30, while obesity was >30.
The prevalence of overweight and obesity among the
study sample was 31.5% and 40.5% for females and
40.2% and 21.0% for males, respectively. A high preva-
lence of obesity is observed, particularly in females.
Outpatient departments and primary health care centers
should include nutritionists on their teams to educate
subjects on good nuiritional habits and weight control,

Binhemd et al'* studied the height and weight of 1,072
Saudis (477 men and 595 women), aged 18-74 years, to
determine the prevalence of obesity in patients atiending
the primary health care center of King Fahad Hospital,
Al-Khobar. Using a criterion of body mass index of
greater than 25, 51.5% of the men, and 65.5% ol the
women were considered obese. More women than men
were found (o be obese. Similar findings werc also
reported by Al-Attas et al', indicating obesity was
found more frequently in females thao in males.

THE ELDERLY

Literature searchfailed to show any swdy designed to
determine specifically the prevalence of overweight and
obesity among the elderly in Saudi Arabia. However, Al-
Nuaim'¢ conducted a national epidemiological house-
hold survey to study chronic metabolic disease in Saud-
18, 6.873 (52%) male and 6.304 (48%) female subjects.
aged Ofteen years and above. The results of the survey
indicated that the prevalence of overweight (BMI =25 1o
30) increased with age, reaching a maximum at the 6th
decade tor male and female subjects. The prevalence of
obesity (BMI 2 30 10 40) also increased with age, reach-
ing a maximum at the Sth decade for male and female
subjects. The mean BMI for male and female over sixty
years old were 25.9 and 26.8. respectively. The preva-
lence of overweight for males and females over sixty
were 37% and 34%, respectively, while the prevalence of
obesity for males and females over sixty were 23% and
30%, respectively.



FACTORS AFFECTING OBESITY

The available data indicate that the prevalence of adult
obesity in the Kingdom is high, and affects women in
particular'3-'8 with a preponderance of abdominal obesi-
ty'?20. There are several factors contributing to the high
incidence of obesity amongst women., Watching televi-
sion and eating snacks are the main activities during their
leisure time, especially when the majority of women are
not employed. Excessive food intake is also responsible
for obesity in the country?!. The attitude towards obesity
is another important factor?2, The traditional, long, com-
fortable, and wide clothes worn by women prevents them
from noticing the gradual gain in weight?2. The modern-
ization and affluence in Saudi Arabia over the last three
decades has probably caused the problems of obesity in
vulnerable persons to surface?>. Some might even con-
sider obesity as a sign of affluence’.

For males, middle age, lower education and joblessness
predicted a higher risk for obesity'2. Patients living in
rural areas had greater BMIs than those )iving in urban
areas. Forty percent of overweight participants did not
think they were overweight. The bhigh prevalence of obe-
sity and the lack of awareness among those afflicted
emphagsizes the need for community-based programmes
for preventing and reducing obesity, since weight control
is effective 1in ameliorating most of the disorders associ-
ated with obesity. Young parents who are at risk of devel-
oping obesity and who play a central role in perpetuating
it in their offspring should be the target of obesity-pre-
vention programmes'2.

In anotber study, Al-Nuaim et a).>* conducted a commu-
nity-based national epidemiological household survey to
estimate the prevalence of overweight and to examine its
association with the socio-demographic characteristics
for 10,657 Saud) subjects aged 20 years and over. The
mean age was 35.8 = 14.27 and 50.8% of the sample
were males. The overall prevalence of overweight was
31.2%; it was 33.1% for males and 29.4% for females.
For obcsity, the overall prevalence was 22.1% (males
17.8% and females 26.6%). The multiple logistic regres-
sion analysis showed that age, residential area, region,
income, gender, and education are statistically signifi-
cant predictors of obesity. The prevalence of obesity was
higher in females than males, lower in subjects living in
rural areas with traditional lifestyles than those in wore
urbanized environments, and increased with increasing
age. The observed prevalence and pattern of overweight
and obesity with age and gender is similar to those
observed in the Arab community and somc Western
nations.

Obesity in Saudi Arabia

In a cross-sectional study® in the Gassim region of
Saudi Arabia. 6,044 subjects (2,727 males and 3,317
females) had their BMI computed in the following age
groups, namely. 0-5, 6-12, 13-49, 50-69 and 70+ years.
In general, the trend for BMI was to increase with age in
both genders, but the curve pattern showed some
plateauing from about the age of 50, with a slight decline
in later life. Females had significantly higher indices
than males, this becoming guite prominent from the 0-
14 year age group. This difference persisted irrespective
of the types of age grouping or residential location.
Overall means of BMI were 20.14 + 5.98 vs 22.22 £ 7.21
for males and females, respectively. Subjects in the
urban living environment had sigpificantly higher
indices than their rural counterparts.

Khwaja and Al-Sebai?® conducted a study on a sample of
467 married non-pregnant Saudi female patients, using
the cut-off point of >30 tor the BMI as an indicator of
obesity. The results showed that the overall prevalence of
obesity was as high as 27%. Age, rather than parity, was
a contributing factor 10 obesity. This appears more like-
Jy since the interval belween pregnancies is usually
short, and does not allow the female to lose the weight
gained during pregnancy. This is pacticulacly true in
Saudi Arabia, where grand multiparity (the births of five
or more viable infants) is a common occurrence2’28,

Khashoggi et al?* considered the factors affecting the
rate of obesity among females whose ages ranged
between 11 and 70 years in the Western Province of the
Kingdom. The sample involved 950 females screened at
primary hcalth care centers and it was found that the
prevalence of obesity was 64.3%, using BMI with a cut-
off point of greater than or equal to 25 as an indicaior of
obesity. Multiple regression analysis indicated that five
variables were significant predictors for obesity. These
variables were age, marital status, number of servants,
having children, and parity. Other factors were studied,
including education and income, which were of no pre-
dictive value.

Al-Shagrawi et al?® conducted a study to evaluate the
factors affecting the prevalence of obesity among female
Saudi college students. A sample of 460 female Sandi
students, representing 21.2% of the total students, was
selected using a systematic random procedure. The
results showed that obesity was present among 20.9% of
the students, vsing BMl equal to or greater than 25 as a
criterion. There was a significant relationship between
age. social status, daily dietary intakes of cnergy, fat and
carbohydrate as jndependent variables, with obesity as a
dependent variable. These researchers recommended
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that more attention should be given to nutritional educa-
tion for university students regarding the selection of a
balanced diet.

Recently. Rasheed™® evaluated the association between
the body weight of young female adults with self-report-
ed eating behaviour, weight control beliefs and practices
related to dieting and exercise. A total of 77 female stu-
deats from King Faisal University resided in the local
hostel, all of whom participated in the study. The age of
the women ranged from 17-25 years (mean age 20.7
years). Interestingly enough, the present study has
shown weight-related beliefs and attitudes at the two
ends of the spectrum — a tolerance of obesity at one end
and an exaggerated concern for its occurrence at the
other. Preference for the modern Western thin body
image was clearly obvious in a subgroup of normal-
weight females (37.5%). who expressed dissatisfaction
with their weight status and wished to lose weight, as
well as in nearly two-thirds (61.9%) of the underweight
females who did not want to gain weight. Exercise is not
part of a daily routine for women living in Saudi Arabia,
a claim supported by the present study. Even among the
obese of the studied population, exercise was not popu-
lar, and this was combined with a poor attitude and a low
level of knowledge about exercise. In general, a negative
attitude and lack of molivation for exercise largely pre-
vailed among the study subjects. Unacceptable reasons,
such as laziness or lack of time. showed that studeats
were not inclined towards physical work-outs. Judicious
use and budgeting of time for exercise should receive
special attention in health awareness programmes. If
young people are convinced of the benefits of exercise in
terms of better physical fitness and consequently an
improved ability to handle the stresses of daily chores, as
well as physically and mentally demanding education
programmes, it would be possible to change their
lifestyle30.

Al-Rashidi'® showed that there was a relationship
between social level and weight average. The results
showed that weight was higher with higher social level,
and 1t was statistically significant (p<0.05). There is a
relationship between BMI and age. The older the stu-
dents were the higher their BMT, and it was statistjcally
significant (p<0.05).

Hamilton et al® quantify the prevalence of obesity in
females in the infertility clinic at King Faisal Specialist
Hospital in Riyadh. The results showed that the preva-
lence of overweight and obesity is alarmingly high
among infertile Saudi females. Eighty percent of the
females were either overweight or obese before the
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introduction of ovulation-inducing agents. The high inci-
dence of obesity, as found in this infertile Saudt popula-
tion, must urge workers in the health care sector to
inform the public about these adverse effects and start
implementation of preventive measures.

A case control study®! was conducted to examine the
theoretic difterences for eating and exercise behaviour
among obese and non-obese women fron an urban
health center in Saudi Arabia. Perceptions regarding
actual ang ideal body size were also detcrimined. The
obese were significantly more likely to eat under emo-
tional conditions of stress and anger, in secrecy, and
indulge in binge eating (p<0.05). Frequent snacking and
regular drinking of soda drinks was also more common
in this group compared o the controls {p<0.05). A weak
association was observed for nibbling at food without
being aware, and preference of sweet foods compared to
savoury ones by the obese (p<0.1). A large group of the
study population (75%) was either not exercising at all
or doing so infrequently, a feature expected in the mid-
dle and lower social class group of women in this region.
A sizeable proportion of women either overestimated
(28.6%) or underestimated (28.9%) their actual body
weight, with increasing education significantly related to
overestimation of weight and vice-versa (p<0.05). A
change in the concept of an ideal body image from the
overweight female to that of the slim figure was also
observed with advancing education®!.

MANAGEMENT OF OBESITY

Understanding the psychodynamics of obese patients
and their families is a pre-requisite to successful treat-
ment. It is suggested that health education related (o an
awareness of a healthy body size and appropriate eating
and exercise behaviour should be given through primary
health centers, other health facilities and schools. Per-
haps behaviour modification with respect to food intake
will be effective in the treatment of obesily, especially in
Saudi Arabia.

A reasonable level of physical activity is recommended,
not only to lose body fat®2, but also to improve circula-
tion®3, This can be done cither at home or at physical fit-
ness centers. Wornen in the Kingdom are not allowed to
participate in outdoor exercise programmes, hence phys-
ica} fimmess centers have opened in order to cater for
women’s needs for physical activities and exercise. Sur-
gical management of obesity has been introduced in
Saudi Arabia for the treatment of patients with morbid
obesity. In a surgical management study>, the mean
welght logs during ane year was 39% in males and 33%




in females. In another study®®, cxcess weight loss of
87% for morbid obesity paticnts was achieved at 6
months postoperatively.

CONCLUSION

The nutritional problems in Saudi Arabia are mainly
due to a change in food habits, illiteracy and igno-
rance, rather than a shortage of food supply or low
income. Therefore, it is essential for all people to eat
a balanced diet which will provide thce dietary
requirements of all nutrients. Perhaps behaviour
modification with respect to food intake, will be effec-
tive in the treatment of obesity, especially in Saudi
Arabia. Strenuous physical activity should be
encouraged as a strategy directed towards weight
reduction in the obese, as well as prevention of obesi-
ty in the Kingdom.

Studies are needed to determine the cultural influ-
ences in developing obesity. Knowledge of the social
factors associated with obesity will help to identily
high risk groups. Certainly, public health measures
should focus on all members of society (i.e. in schools,
via the printed media, TV, radio, etc..) to discuss the
health hazards of being overweight.

Studies are also needed relating to the distinction
between gynoid and android obesity’®. The latter
type may correlate with medical morbidity, whereas
the gynoid type may not37-38,
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ORIGINAL

Factors Related to Weight Status of the Adult Bahraini Population
(A community-based Study)

Abdulrahman Q. Musaiger, DrPH*
Mariam A. Al-Mannai, PhD#**

Factors related to weight status of Bahraini adults were studied. A cross-sectional survey on 514
Bahraini adults aged 30-79 years was carried out using multistage sampling technique. Body mass
index (BMI) was used as an indicator for measuring obesity. The subjects were classified into non-
obese (BMI<23), overweight (BMI 25-29.9) and obese (BMI>30). There was a significant difference in
mean BMI between men and women in all factors studied. Younger people (30-49 years), with higher
education, non-smokers, those with history of hypertension, and those who watched (elevision daily
had bigher mean BMI. There was a signjficant difference between weight status and age (p<0.005),
sex (p<0.0001}, education (p<0.04). smoking {p<0.0001), hypertension (p<0.002), diabetes (p<0.001),
and watching television (p<0.04). The results suggest that the health authority in the country should
establish a programme to prevent and control obesity, taking into consideration several social, dietary

and health factors.

Bahrain Med Bull 2000,22(3):119-22.

Several studies have been carricd out n Bahrain to
determine the prevalence of obesity in the population'-.
These studies {ound that obesity is highly prevalent
among adolescents and adults, especially among
women. As obesity is a risk factor for some chronic
diseases®, the need to prevent and control it has become
an essential measure 10 prevent chronic non-
communicable diseases in the country.

Any programme (o prevent obesity would not be
effective without understanding the factors that cause
overweight and obesity among various age groups. Very
few “studies have addressed this aspect in Bahrain.
Musaiger et al’ studied socio-demographic and dietary
factors associated with obesity among secondary school
students (15-20 years) in Bahrain. The findings revealed
that 15.6% of boys and 17.4% of girls were either
overweight or obese. Family size, parents’ education,
and family history of obesity were significantly
associated with cbesitly among boys. while family
history was the only socio-economic factor statistically

associated with obesity among girls. Another study on
women attending physical fitness programmes in
Bahrain showed that age, education, employment,
marital status. family size and practising exercise have a
statistically significant association with obesity, whereas
ownership of cars, availability ol housernaids. family
history of obesity and meal patterns have no significant
association®.

The objective of this study was to investigate some
factors that might be associated with the weight status of
Bahraini adults aged 30-79 years, using a community-
based survey.

METHODS

The study population consisted of Bahraini nationals
aged 30-79 vears. A proportional random sample of 520
households taken from a list of all households in Bahrain
released by the Central Statistics Organization’ was
selected using the method for cluster sample surveys

*  Director
Environmental and Biological Programme
Bahrain Center for Studies and Research
** College of Scicnee
University of Bahrain
Stae of Bahrain
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described by Bennett et al®. In brief, Bahrain is divided
adminjstratively into [ geographical areas, a total of
337 blocks. A random sample of 52 blocks (15%) was
selected using random tables. A probability random
sample was obtained from lists of households in each of
the selected blocks, and 10 households were chosen
from each block, yielding a total sample of 520
households.

One person aged 30 to 79 years was selected from each
household. This was done by selecting the first person
available in the housebold aged 30 years or above.
People were interviewed at home by uained female
interviewers using a structured pre-tested questionnaire
which included information on socio-demographic
backgrounds, lifestyle patierns, and history of diabetes
and hypertension. Educational levels of subjects were
grouped into three categories, low education, which
included 1lliterate and those who could read or wrile;
middle education which included those who had primary
and intermediate education, and high education, which
included those who had secondary and university
education. Marital status was divided into two groups;
currently married and vunmarried (including widowed
and divorced). Smoking bebaviour was classified into
two categories, current smokers and current non-
smokers (including ex-smokers). Six people were
excluded due to incompleteness of some responses 10
questions, making the total sample of 514 pcople.

Weight was obtained using a scale with an accuracy of
0.1 Kg, white the height was obtained using a portable
stadiometer with an accuracy of 0.1 cm. Body mass
idex (BMI) [weight (kg) / height (m)2] was used to
determine obesity among the study population. The
subjects were classified into two levels, non-obese,
which included those who had BMI less than 25, and
obese, which included those who had BMI equal to or

more than 25 as described by Garrow®.

Data were stored on a D-Base file and the SPSS software
package was used for data management and analysis.

RESULTS

Means and standard deviations of BMI according to
social and Jifestyle factors of adult Bahrainis are shown
in Table 1. There was a significant difference in mean
BMI between men and women in all factors studied, and
women had a higher mean BMI than men. This finding
suggests that women were heavier than men. When the
mean BMI was compared within each sex. a significant
difference was found in mean BMI for men with age

120

{(P<0.0001), education (P<0.0002), smoking (P<0.0002)
and watching television(P<0.0008). The mean BMI for
currently married men was lower than that for unmarried
men (26.3 aud 27.8, respectively). However, this trend
was not observed among women, as the mean BMI was
almost equal in both groups (30.1 and 30.0,
respectively).  Among women the mean BMI was
significantlly  differed with smoking (P<0.005) and
history of hypertension (P<0.0002).

Table 1. Social and lifestyle factors of Bahraini adults
(30-79 years) by mean and standard deviation (SD)
of body mass index

Factors Men Wamen

No. (Mcan+SD) No. (Mean+SD)
Age ars
<50 125 27,3+4.7 121 30.246.9
250 173 25,6443 93 298461
Education
Low* 221 25.2+4 ¢ 183 29.746 3
High 77 273447 33 311273
Mantat States
Currentlymurried 289 26 3+4.5 188 30 146 S
Currently uamarred 10 27848 28 300+73
Smoking
Non-smoker i64 270443 66 30.746.5
Smoker (34 25.044.7 150 27 946.7
Historyot hypertension
Ne 271 26.2+4 5 180 29.5+6.6
Yes 27 27149 36 33.345.8
Hustory of diabetes,
No 279 26.3+4 6 189 299469
Yes 19 26.0+4 7 27 307443
Watching television
Rarely or occasjonally 68 247444 45 293+6.2
Daily 230 26.844.5 171 304467

* Low cducation incloded low and middle educalion (see method seetion)

The relationship berween the weight status of Baheaini
adults and social, lifestyle and health factors is given in
Table 2. Obesity was more prevalent among younger
adults (<50 years), female, vnmarried, non-smokers,
hyperiensive, diabetic and those who watched television
daily. With the exception of marital status, the
association between weight status and these factors was
statistically significani. Overweight was more prevalent
among high education subjects (44.4%). compared fo
low (29.8%) and middle education (34.2%) subjects.
However, the proportion of obesity among the three
education groups was almost the same. The association
between education and weight status was statisticaily
significant (p=0.040).



Facrors relared 10 weighy Status

Table 2. Social, health and lifestyle factors associated with weight status of adult Bahraini adults

Factors Non-obese Overweight Obese P-value
No. % No. %o No. %

Age (vears)

<50 66 26.8 92 37.4 88 358 0.0055

>50 108 40.1 82 30.5 78 29.4

Sex

Male 130 43.6 106 35.6 62 20.8 0.0001

Female 44 20.3 68 313 104 48.4

Education

Low 112 304 87 29.8 93 31.8 0.0400

Middle 36 31.6 39 342 39 34.2

High 26 244 48 44 4 34 313

Marita) status

Married 163 342 165 347 148 311 0.1184

Unmarried I 28.9 9 23.7 18 47.4

Smoking

Non-smoker 13 30.0 127 33.8 136 36.2 0.0001

Smoker 61 442 47 34.1 30 21.7

Hypertension

No 163 36.1 154 342 134 29.7 0.001

Yes 1 17.5 20 3.7 32 50.8

Diabetes

No 165 352 159 34.0 144 30.8 0.0015

Yes 9 19.6 15 32.6 22 47.8

Watching TV

Daily 127 314 138 34.1 140 34.5 0.0364

Rarely or occasionally 47 43.1 36 33.0 26 23.9

DISCUSSION

Two important findings were obtained from this study.
First, the weight status of adult Bahraini is highly
associated with social, lifestyle and health factors, which
indicates that the causes of obesity are multi-factorial.
Second, women showed a higher BMI than men, with
the result that obesity is more prevalent in adult females
than males. The prevalence of overweight was slightly
higher among men (35.5%) than women (31.3%). In
contrast, women showed about double the proportion of
obesity compared to men (48.4% and 21%). These data
supported those reported in other Gulf countries, as
obesity was determined by several factors and women
were more prone 1o be obese than men'®!!,

Older people (>50 years) showed a lower proportion of
obesity than younger people (<50 years). The
phenomena that obesity increased with age until the age
of 50 or 60 years was demonstrated by other

investigators in the Gulf region''s'2. The age-related
increase in obesity during young adulthood and middle
age is not only a consequence of slowly accumulating
excess of fat, it is also likely to be promoted by the fact
that most people reduce the frequency, duration and
intensity of physical activity very considerably as they
agel?.

Interestingly, high education level had a higher
percentage of overweight compared to other education
groups. This result is in line with that found in the
United Arab Emirates, as overweight and obesity were
more prevalent among university educated than non-
university educated men'#. In contrast, Khashoggi et
al'> showed that obesity was lower among high
education Saudi women followed by low and middle
education, respectively. Education, is mostly linked with
age, and probably in our study older people were also
low educated. and this may explain the lower prevalence
of obesity among the low education subjects.
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A significant difference in obesity was observed
between smokers and non-smokers, as the latter group
were more susceptible 1o obesity. Studies on the
relationship between smoking and obesity were
inconclusive. However, a number of studies have shown
that cigaretic smokers weigh less than non-smokers and
are less likely to be overweight than non-smokers. In a
multiple regression analysis that adjusted for age,
alcoho) consumption and physical acdvity, both male
and female smokers had a Jower mean BMI than people
who had pever smoked!3.

Hypertension and diabetes were highly statistically
associated with weight status in our subjects. The main
cause of excess mortalily among obese people is hean
disease and hypertension. In women, obesity (following
age and blood pressure) is the third most powerful
predicator of heart disease. [n epidemiologic studies the
prevatence of diabeies increases with increasing severity
as well as duration of obesity. However, diabetes is not
directly the cause of most of the excess mortality among
obese people. The metabolic defect underlying non-
insulin diabetes mellitus is clearly the result of obesity,
which itself predisposes 1o hypertension and heart
discase'?.

Hours of watching 1elevision had a significant
association with weight status (p=0.0364). The
percentage of obesjty among people who watched
television daily (34.5%) was higher than those who
rarely or occasionally watched television (23.9%). but
the proportion of overweight was the same in both
groups (34.1% and 33.0%, respectively). Studies on the
association of television with obesity are not
consistent'®'7. Some researchers suggested that the
food eaten during watching television may be a
confounding factor for obesity, as most of these foods
are high in fat and energy. Further investigations on the
relationship between watching television and obesity are
needed, especially in our region where the television
plays an important rolc in leisure time activity in both
children and adults.

CONCLUSION

The present study confirmed the findings of other
studies in the region as well as in western countries,
that obesity is highly prevalent in the community and
is caused by several social and lifestyle factors.
Dietary patterns, although not studied, is another
contributing factor. These findings suggest that the
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health authority in the country should establish a
programme to prevent and control obesity as it is one
of the main factors linked with occurrence of chronic
non-communicable diseases. To be effective, such a
programme should take into consideration the socio-
economic status, dietary habits, and cultural factors
that are associated with obesity in the Bahraini
community.
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Prevalence of Overweight and Obesity among Kuwaiti Children
and Adolescents

Zamzam Al-Mousa, MPH¥*

Parsanna Parkash, MSc¢”

The objective of this paper was to find out the prevalence of overweight and obesity in preschool and
school children, as well as adolescents in Kuwait. Data were obtained from the national surveillance
programme on anthropometric information of children, adolescents and adults. The sample included
in this study was as follows: 15149 children aged 1-72 months, 10130 children aged 6-9 years, 10893
children aged 10-13 years and 10512 adolescents aged 14-17 years. Findings showed that the preva-
lence of obesity was higher among females at age groups 1-72 months and 14-17 years. while the preva-
lence was almost equal in other age groups. As compared with previous studies, the prevalence of obe-
sity is increasing, and therefore a programme to prevent overweight and obesity should be established.

Bahain Med Bull 2000;22(3):123-27.

Obesity 1s a major public health problera that plagues
most countries. Obesity occurs in all socioeconomic stra-
ta. However, in most industrialized countries, obesity
has been shown to be most common among the Jower
socioeconomic groups. In developing countries, it is
common among emerging elite groups. Obesity has been
shown 10 be a significant contributor 10 a number of
adverse health conditions. Among these arc diabetes
mellitus, gall bladder disease, hypertension, respiratory
disease, heart disease, and other health problems. The
development of obesity involves an interaction between
genetic. psychological. socioeconomic and culitural fac-
tors and is not only due to overeating2,

Obesity can begin at any age. However, overweight and
obesity at chilghood ang adolescent period may be a risk
factor for adult obesity. This is generally lifc long and is
associated with an increase in the number of fat cells.
Some retrospective siudies have suggested that there is a
direct progression from a fat child to fat adult’.

Obesity, as used in the medical sense, 1s a ierm for exces-
stve body weight due to excessive body fat. Several
measures are used to determune obesity. Body mass
index (BMI). fat-fold thickncss, and relative weight are
the most commonly used indicators. 10 determine obesi-
ty. BMI is the ratio of body weight measured in kilo~
grams divided by the square of height measured in
meters. Fat-folds have been taken at a number of body
sites. The most common $ites and those for which better
standards exist are measurements of ihe thickness of fat
layers of the triceps and the subscapular area on the back
of the shoulder. Relative weight (as a mieasure of obesi-
ty) is usvally defined as being more than [20% of the

United States Metropolitan weight-for-height standards.
BMI has been shown to be bighly correlated with percent
body fat and seems to be bighly predictive of increased
risk of morbidity and mortality from various chronic dis-
eases. Thus, BMI has become the most widely recom-
mended and used indicaior of overweight and obesity.

The purpose of this report was to find out the prevalence
of overweight and obesity in Kuwaiti infants, children
and adolescents.

METHODS

As part of the on-going surveillance efforts of the Nutr-
tion Unit, at the Ministry of Health. Kuwait, anthropo-
metric data were collected from healthy Kuwaiti children
during their attendance at the preventive health centers
for routine childhood vaccinations®. The children ang
adolescents were from different govermorates classes.
Weight and height data were also obtained from school
age children attending primary, intermediate and sec-
ondary schools.

The Kuwait Nutrition Surveillance System was devel-
oped in collaboration with WHO consultants and uses
WHO surveillance procedures and anthropometric cut-
oft points. The following data were collected for each
enrolled subject: sex, birth date from the birth certificate
or identification card, weight (recorded to the nearest 0. 1
kg) using an electronic scale, and height (recorded to the
nearest 0.1 cm) using a CDC measuring board 3.

Kuwaiti children were compared to the American refer-
ence population. which was disseminated by both the

* Nurition Unit
Mmistry of Health
Kuowait
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TUSA National Center for Health Statistics (NCHS) and
the Centers for Disease Control and Prevention (CDC).
These reference values are also recommended by the
World Heaith Organization (WHO)0. The criteria for a
reference population are of critical importance. The
sample size provides criteria refated to the precision with
which Z-scores was calculated. The sample size was as
follows: 15149 children aged 0-72 months, 10130 chil-
dren aged 6-9 years, 10893 children aged 10-13 years,
and 10512 adolescents aged 14-17 years.

The Software Packages dBase IV, Anthrol 1, Anthre 2
and SPSS were used for the processing, calculation and
statistical analysis of the data. The data were analyzed
using the NCHS/CDC reference popuiation and accord-
ing to the recommendations of the WHO Expert Com-
mittee Report’. In children between the ages of
0-10 years, weight for height »2 SD is considered to be
an indicator of obesity, thinness was calculated as
<-2 SD, while normal children where those between -2
SD and +2 SD. Reporting of prevalence-based data are
commonly done by using a cut-off value of (+2} stan-
dard deviations to improve the precision of defining mal-
nutrition®.

BMI is recommended as an anthropometric indicator for
thinness and overweight during adolescence because
weight-for-age index is considered uninformative or
even misleading and weight-for-height index changes
dramatically with age and with maturational status,
Therefore, BMI-for-age is recommended as the best
indicator for use in adolescence. The recommended cut-
off values of reference data for adolescents are summa-
rized below’:

Underweight: BMI/Age.  <5™ Percentile
Normal: BMEIAge.  5-85" Percentile
Overweight: BMI/Age.  >85" Percentile
Obese: BMU/Age.  >95™ Percentile
RESULTS AND DISCUSSION

Table 1 shows the prevalence of overweight among chil-
dren below 6 years of age. The results of this study
showed a similar pattern (o those reported by Al-Isa® as
girls had a higher prevalence of obesity than boys, as
well as that reported by Afifi et ai”. The highest pro-
portion of obesity among males was noted at age 6-11
months (8.3%) while that in females at age 12-23
months (12.4%).

Table 1. Prevalence of thinness, normal and overweight among Kuwaiti children aged iess than 6 years based on

weight for height Z-score data by sex

Weight for Hight (Z-Score)

Age (months)  Sex Sample

<2 8D +2 8D =2 SD Mean 5D size
(Thinness) (Normal) (Over-weight Z-Score Z-Score
and obese)
(%) (%) (%)

0-5 M 04 93.6 6.0 0.55 0.95 1134
F 0.4 92.9 6.7 0.59 0.54 1157
6-11 M 0.6 91.1 8.3 0.52 1.06 700
F 0.9 89.6 9.6 .59 1.05 690
12-23 M 1.2 914 7.4 0.40 1.11 1016
F 1.0 86.7 12.4 0.53 1.22 945
24-35 M 2.1 95.2 2.7 0.04 0.97 1181
F 2.4 93.8 3.8 0.11 1.01 1225
36-47 M 1.7 95.9 2.4 0.14 0.99 839
F 0.7 54.9 4.4 .03 1.06 858
48-59 M 1.5 95.8 2.6 0.09 0.98 1293
F 1.2 933 5.5 0.15 1.07 1338
60-71 M 1.3 94.0 4.6 0.06 1.01 1422
F 1.5 91.8 6.7 0.10 1.12 135%
Total M 1.3 94.0 4.7 0.14 1.05 7585
F 12 92.1 0.7 0.28 1.09 7564
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Table 2.
weight for height Z-score data by sex

Prevalence of overweight and obesity

Prevalence of thinness, normal and overweight among Kuwaiti children aged 6 to 9 years based on

Weight for Hight (Z-Score)

Age Groups Sex Sample
in months <2 SD +2 SD >2 SD Mean SD size
(Thinness) (Normal) (Over-weight Z-Score Z-Score
and obese)
(%) (%) (%)
6-6.9 M 2.1 91.9 6.0 0.01 1.13 1419
F 1.6 90.6 78 0.17 1.20 1244
7-7.% M 1.7 92.9 54 0.03 1.10 1361
F 1.2 90.) 8.7 0.24 1.28 1361
8-8.9 M 1.5 88.7 9.8 0.18 1.27 1409
F 1.3 88.6 10.1 0.26 1.28 1243
9-99 M 1.7 36.4 11.9 0.30 1.38 1189
F 1.5 89.8 8.7 0.19 1.28 904
Total M 1.7 90.2 8.1 0.11 1.22 5378
F 1.5 89.7 8.8 0.22 1.26 4752

Table 3. Prevalence of underweight, normal and overweight among Kuwaiti children aged 10-14 years based on

body mass index by sex

Body Mass Index for Age

Age (years) Sex Sample
Under- Normal Over BMI BMI size
weight weight Mean S.D.
and obese
(%) (%) (%)
10-10.9 M ) 56.5 36.0 18.70 3.69 1371
F 3.3 56.4 353 18.98 3.95 1380
11-11.9 M 8.0 55.1 36.9 19.51 3.02 1456
F 6.6 58.1 353 19.87 417 1471
12-12.9 M 7.2 54.7 38.1 20.50 442 1467
F 4.6 57.9 375 21.14 449 1468
13-13.9 M 0.2 55.1 35.8 20.81 4.43 1155
F 2.8 61.7 35.6 21.87 4.56 1125
Total M 79 553 368 19.85 422 5449
F 5.7 58.4 35.9 20.40 442 5444

The overall prevalence of obesity is relatively high;
being 4.7% for males and 6.7% for females. The preva-
lence of low weight-for-height (<2 SD) is less than
expected, however, the prevalence of obesity (>2 SD) is
greatec than expected for almost all age groups. The
prevalence of obesity is consistently higher in females
than in males.

A study of the growth patterns of Kuwaiti pre-school
children® showed that girls were taller than boys after the

age of one vyear. The prevalence of obesity
[Weight/Height >2 SD] was greater among temales
(3.8%) compared to males (2.7%).

Previous reports of Kuwaiti pre-school children between
0-5 years of age!®, showed that Kuwaijti children were
shorter than  American children according to
NCHS/CDC references. Forty seven percent (47%) fell
below the 30™ percentile of the USA reference popula-
tion. However, the weights of Kuwaiti children were
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Table 4. Prevalence of underweight, normal and overweight among Kuwaiti children aged 14-17 years based on

body mass index by sex

Body Mass Index for Age

Age (years) Sex Sample
Under- Normal Over BMI BMI size
weight weight Mean S.D.
and obese
(%) (%) (%)
14-14.9 M 8.2 59.0 32.8 21.64 5.06 1128
F 1.7 65.3 33.0 22.62 4.79 1143
15-15.9 M 9.5 62.9 27.6 21.56 4.86 1410
F 31 64.1 328 22.90 5.02 1420
16-16.9 M 10.0 64.2 25.8 21.83 4.14 1485
F 2.2 68.5 293 23.09 471 1452
17-17.9 M 10.1 65.0 249 22.22 4.54 1167
F 2.4 68.1 295 23.37 4.75 1307
Total M 9.5 62.9 27.6 21.80 4.72 S190
F 24 66.5 31.1 23.01 4.83 5322

closer 10 their American counterparts. Overweight (110-
<120% standard wt/ht) was prevalent among 13.7% and
obesity (120+% standard wi/ht) among 5.2%'°.

Table 2 shows weight-for-height data for Kuwaiti chil-
dren aged 6 to 9 years according to sex. The overall
prevalence of obesity (weight/height >2 SD) was 8.1%
for males and 8.8% for females. These percentages were
higher than those observed among the Kuwaiti children
below 6 years of age (4.7% for males and 6.7% for
females). Females tended to have higher weight-for-
height than males. However, at age 9-10 years, the
prevalence of obesity in males exceeded that of females.

Table 3 shows body mass index for Kuwaiti children
aged 10 to 13 years according 10 sex. The prevalence of
overweight (>85™ percentile of BMI for age) was simi-
lar for both sexes, being 36.8% among males and 35.9%
among females. The average BMI for both males and
females increased progressively from 10 to 13 years
with females displayed slightly higher BMI at each age
interval.

Table 4 shows body mass index for Kuwaiti children
aged 14 to 17 years according to sex. The prevalence of
overweight (>85"™ percentile of BMI/age) was compara-
tively higher and was more among females (31.1%) than
among males (27.6%). About one third of Kuwaiti chil-
dren aged L4-17 were overweight. This is consistent
with the observed overweight among Kuwaiti children
from the age group 10-13 years. The mean body mass
index continued to increase during 14-17 years, but was
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more apparent among females.

These data demonstrate that from first month to ninth
year, the prevalence of obesity was higher in females
than in males. However. for the 9-10 age interval until
14-15 age interval, males had higher BMI’s and greater
prevalence of overweight. After the age of 15-16 years.
females exceeded the males in prevalence of overweight.
The prevalence of thinness at age 14-17 years in males
was as much as 3 (o 4 times greater than that in females.

Overweight and obesity appear (o be increasing among
Kuwaiti males and females. The data of this study indi-
cate a potentially significant future public health prob-
Jem, since many overweight adolescents may become an
obese adults. This means that they will be at high risk
for severa) chronic diseases, including hypertension, dia-
betes mellitus, osteo-arthritis, coronary heart discases,
and others in adulthood stage.

The combinavon of high incomes. an abundant food
supply, easy access to high calorie fast foods, and
decreased physical activity may all be responsible for
the increase in overweight and obesity in Kuwaiti chil-
dren and adolescents. Whatever the explanation. the
trend toward increasing overweight and obesity is clear-
ly evident from these, and other data. collected by the
Ministry of Health, in Kuwait over the last several years.
It is highly recommended to establish a programme to
prevent obesity among young, school children and ado-
lescents.
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among Out-patients in Qatar
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This study aimed to investigate factors associated with obesity in patients attending out-patient clinics
in Qatar. Patients aged 20 years and over who attended the out-patient clinics between 8 a.m. to
12p.m. for the period of one week were interviewed (457 patients). Of these patients only 346 had their
weight and height recorded, and therefore were included in the study. There was no significant asso-
ciation between factors studied and obesity. However, using logistic regression, it was found that the
risk of obesity was higher among older people (odd ratio, OR=1.56) female (OR=1.74), married
(OR=1.20) and those who watched television more than two hours a day (OR=1.22). People with a his-
tory of hypertension and cavdiovascular diseases were also more prone to be obese. The findings
revealed that obesity is caused by interaction between social and lifestyle factors.

Bahrain Med Bull 2000;22(3):128-32.

Obesity is one of the most important risk factors for sev-
eral chronic diseases such as cardiovascular diseases
(CVD). diabetes, hypertension, arthritis and some types
of cancer!. These diseases have become the maijn caus-
es of death in Qatar and represent over S0% of total
deaths?. Therefore, prevention and control of obesity is
considered an important measure to control non-com-
municable chronic diseases in Qatar.

Studies on obesity in Qatar are very limited. Musaiger et
al * have carried oul a cross-sectional survey on 628
women aged 17-67 years who attended health centers in
Doha, the capital of Qatar. They found that 62.6% of
women were overweight or obese. Socio-economic fac-
tors such as age, marital status, education and age at mar-
riage as well as chronic diseases such as hypertension and
diabetes were significantly associated with obesity.

The present study aims to investigate the social, lifestyle
and health factors that could be associated with obesity
among patients attending the outpatient clinics in Qatar.

METHODS

The target group of this study was patients atiending out-
patient clinics attached to Hamad General Hospital in
Doha, the only governmental hospital in Doha. All

patients aged 20 years and over who attended the outpa-
tient clinics between 8 a.m. and 12 p.m. for the period of
one week were interviewed. The total sample was 457.
However, only 346 patients (75.7%) were included in the
study, due to absence of data on weight or height or both
of them in the rest of the patients,

The patients were interviewed by health workers vsing a
pre-tested questionnaire. Information on the socioeco-
nomic background of patients, lifestyle pattemns and
occurrence of some chronic diseases was collected.
Weight and height of patients were obtained based on
self-reporting. The patients were asked to report their
weight and height. Those who did not recall their weight
or height were excluded from the study. Obesity was
determined using the body mass index (BMI) which is
defined as the weight in kilograms divided by height in
square meters. Patients with BMI equal or above 25
were considered obese (overweight and obese), while
those with BMI less than 25 were considered non-obese

as described by Garrow®.

Marital status was classified as currently unmarried and
currenly married. Employment status was grouped into
unemployed (including housewife), and employed. Edu-
cational level was divided into low education, which
included those who had education below secondary
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University of Bahrain

State of Bahrain

LR

128



Social, lifesryle and health factors associated with obesity

Table 1. Risk of socio-demographic factors for occurrence of obesity among patients attending outpatient clin-
ics in Qatar

Socio-demographic Obese Non-Obese QOdds
Ratio 95% CI*
No. % No. %
Age (Years)
20 -39 110 56.7 84 433 1.00%*
40+ 95 62.5 57 37.5 1.27 0.81-2.01
Sex
Male 137 56.4 106 43 6 1.00
Female 68 66.0 35 340 1.50 0.91-2.50
Manital Status
Currently single 35 583 25 41.7 1.00
Currently married 170 594 116 40.6 1.05 0.57-1.91
Employment
Unemployed 73 64.6 40 354 1.00
Employed 132 56.6 101 434 0.72 0.44-1.17
Educational level
Low education 101 58.0 73 42.0 1.00
High education 104 60.5 68 39.5 1.11 0.70-1.74
Nationality
Qatari 117 58.2 84 4].8 1.00
Non-Qatari 88 60.7 57 39.3 L1t 0.70-1.75

* 95% Confidence I[niervals.
W% Reference value for Odds Ratjo.

school level and high education, which included those
who had secondary school level and above. Any person
who consumed one or more cigarettes a day was consid-
ered as a current smoker, while non-smokers were those
who did not smoke or former smokers. Qccurrence of
chromc diseases was obtained by asking the patients
whether the doctor had told the patient if he/she had dis-
eases.

Data were stored in a D-base file and analyzed using the
SPSS software package. Crude odds ratio and 95% con-
fidence intervals were calculated by using the Epi-Info
software programme. Unconditional logistic regression
analysis was used to calculate the odds ratio (OR) and
their comresponding 95% confidence intervals (Cl),
while adjustments were made tor the effects of factors in
the model.

RESULTS

The relationship between obesity and socio-demograph-
ic factors is presented in Table 1. The proportion of obe-
sity was higher among patients aged 40 years and over
(62.5%) compared to patients aged 20-39 years (56.7%).

About 66% of women were obese, while the percentage
was 50.4% in men. In general, older subjects (odds
ratio, OR=1.27), and female (OR=1.50) were more like-
ly to be obese. However, there was no statistically sig-
nificant association between socio-demographic tactors
and obesity in our sample.

There was no significant association between lifestyle
patterms and obesity among patients studied. Neverthe-
less, the risk for obesity was higher among patienis with
hypertension (OR=1.51) and cardiovascular diseases
(OR=1.25). Non-smokers were less likely to be obese
than smokers (OR=0.84), as shown in Table 2.

The social and lifestyle factors associated with obesity
among patients studied using logistic regression was
given in Table 3. The nisk for obesity was higher among
patients over 39 years (adjusted OR=].56. CI. 0.92-
2.64), temales (adjusted OR=1.74, CI, 0.91-3.32). mar-
ried (adjusted OR=1.20, 0.64-2.18), higher education
(adjusted OR=1.20, CI. 0.66-2.13) and those who
watched television more than 2 hours a day (adjusted
OR=].22. CI, 0.60-2.46). However, the association was
still statistically not significant in all factors studied.
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Table 2. Risk of lifestyle and health factors for occurrence of obesity among patients attending outpatient

clinies in Qatar

Factors Obese Non-Obese Odds
Ratio 95% C1*
No. D% No. %
Smoking
Smoker 6] 62.2 37 37.8 1.00**
Non-smoker 144 58.1 104 419 0.84 0.50-1.39
Practising exercise
No L1l 59.7 75 40.3 1.00
Yes 94 58.8 66 41.2 0.96 0.61-1.51
Daily hours of watching TV
<2 hrs 38 59.4 26 40.6 1.00
2+ hrs 167 59.2 115 40.8 0.99 0.55-1.79
History of diabetes
No 82 58.6 58 41.4 1.00
Yes 123 59.7 83 40.3 1.0S 0.66-1.66
Hstory of hypertension
No 109 55.1 89 44.9 1.00
Yes 96 64.9 52 35.1 1.5) 0.96-2.39
History of cardiovascular disease
No 142 57.7 104 423 1.00
Yes 63 63.0 37 37.0 1.25 0.75-2.07

% 95% Confidence Intervals,
«* Reference value for Odds Ratio.

DISCUSSION

This 1s the first study in the Arab Gulf couniries, which
depends on self-reporting of weight and height of the
people rather than iaking these measurements with a
weighing scale and stadiometer. The accuracy of the
self-reporting was not checked. but we strongly believe
thar most patients attending outpatient clinics are aware
of their actual weights and heights as these are routinely
taken in the clinics. This is especially true when a rela-
tively high percentage of patients have one or more
chronic diseases that link 10 weight status.

The findings of our study were compared io a previous
study done by Musaiger el al® among women attending
health centers in Qatar. Our data showed that 66% of
women attending outpatient clinics were obese (based
on BMI > 25). This result is very similar to those report-
ed by Musaiger et al’, as they found that the prevalence
of obesity in women aged 17-67 years was 62.9% using
the same cut-off of BMI. This comparison could indi-
cate that using the self-reporting of weight and height
could be an appropriate method for measuring weight
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status among adults in this region, after some control.

In general 59% of patents attending outpatient clinics
were overweight or obese. However, the risk was high-
er among women than men. This result is consistent
with studies in the Arab Gulf countries™0. The low phys-
ical actjvity of women compared to men and multiple
pregnancies were considered among the main factors
Jeading to increase the occurrence of obesity among
females in this region. In Kuwait, Saleh et al” found that
the proportion of abesity (based on body fat) increased
as the parity increased.

At age 40 years and over, the prevalence of obesity is
increased compared to those aged less than 40 years.
Studies in the Arab Gulf countries showed that obesity
increased with age until age 50 years, then the preva-
lence decreased gradually. Kordy and El-gamal® found
that the mean BMI of adult Saudis increased with age,
and reached 118 peak at age 54 years; afterwards the
mean declined. Married, higher education and upem-
ployed people showed a higher tendency 10 overweight
or obesity compared to single, low education, and



Social, lifestyle and health factors associated with obesity

Table 3. Social and lifestyle factors associated with obesity among patients attending outpatient clinics in
Qatar using logistic regression analysis

Factors Obese Non-Obese Adjusted odds 95% CTI*
No. No. ratio. %

Age (years

20-30 110 84 1.00%**

40 + 95 57 1.56 0.92-2.64

Sex_

Male 137 106 1.00

Female 68 35 1.74 0.91-3.32

Marital status

Single 3s 25 1.00

Married 170 116 1.20 0.64-2.18

Educational level

Low 101 73 1.00

High 104 68 1.20 0.66-2.13

Nationality

Qatan 117 84 1.00

Non-Qatari 88 57 0.94 0.58-1.49

Employment

Unemployed 73 40 1.00

Employed 132 101 0.90 0.51-1.57

Smoking

Smoker 61 37 1.00

Non-smoker 144 104 0.70 0.42-1.20

Practising exercise

No 111 75 1.00

Yes 94 66 0.99 0.64-1.56

Hours of watching TV/day

<2 hrs 38 26 1.00

2+ hrs 167 115 1.22 0.60-2.46

* 95% Confidence Intervals.
** Reference value for Odds Ratijo,

employed people. This is in line with other studies in
Bahrain® and Saudi Arabia’®. In Babrain, for example,
Musaiger and Al-Ansari® reported that married women
have twice the nisk of obesity of single women. while
employed women have less risk of obesity than unem-
ployed women. They attributed the reason for this to
employed people being more exposed to society, and
therefore more 1nterested in taking care of their weight.

Contrary to some sludies'!, the risk for obesity was
higher among smokers than non-smokers, although the
association was not statistically significant. This may be
due to two reasons; first, iany patients studied may quit
smoking because they are advised by physicians o do
50, especially as a relatively high percentage of patients
had smoking-related chronic diseases (diabetes. hyper-
tension and CVD). Second, the question on smoking did
not include the number of cigaretie smoked per day and

ex-smokers, which would give a clear picture about
smoking status in our subjects.

It is not surprising that walking did not show any assoct-
ation with obesity in this study. This is mainly due to the
fact that people did not differentiate between walking in
general and walking for the purpose of exercise. It is
highly recommended for future studies thal questions on
exercise should be phrased in more detail and validated.

A tendency to overweight was observed among those
who watched television for 2 hours or more a day. The
association between viewing television and overweight
was a subject of several investigations’? . Mc Murray
et al'? found that watching television on non-school days
was related to being overweight. However, when BMI
analysis was adjusted for ethnicity and social status,
there were no significant effects of television viewing on
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BMI. The study by Crawford et al'? suggested that the
link between obesity and television viewing is complex,
and that television viewing may not be the simple mark-
er of sedentariness we may have hoped.

CONCLUSION

Although social and lifestyle factors did not show a
significant association with obesity among patients
attending out patient clinics, the risk for obesity was
higher among women, older, unemployed and higher
education people. These results are consistent with
other studies in the region. The finding that the
prevalence of obesity using self-reporting of weight
and height is similar to that using actual measvre-
ments opens the door to study the validity of self-
reporting method of weight and height to determine
the obesity in adult people in the Arab Gulf countries.
The self-reporting method is widely used in Western
countries due to the accuracy of this method. In-
depth studies on the prevalence of obesity in various
age groups in Qatar, as well as on factors affecting
obesity are urgently needed. The present study may
provide useful data for such studies.
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Short Communication

Attitudes of Bahraini Nursing Students to Obesity

Nahed Abdulkhalek, DrPH*

A sample of 200 students in the College of Health Sciences in Bahrain were intexrviewed to determine
their knowledge and attitudes towards obesity. In general, the nursing students have better knowledge
and attitudes than secondary students. However, some vnsound attitudes towards obesity exist, sug-
gesting more nutrition education programme in the mass medja to correct unsound belie(s related to

obesity.

Balrain Med Bull 2000;22(3):133-34.

Sound knowledge and attitudes loward health problems
1$ an essential component for health curricula in medical
and nursing schools. Studies in the Arabian Gulf
states'> showed that a large proportion of the communi-
ty believes in unsound information regarding obesity and
other chronic diseases. Therefore, one step to correct
this unsound information is to include appropriate
knowledge on health and diseases into the undergraduate
curriculum. The objective of this study was to determine
the knowledge and attitudes of Bahraini nursing students
towards obesity.

METHODS

Nursing students in the College of Health Sciences in
Bahrain were the target group of this study. The sample
size comprised of 200 students with a mean age of
20.4+3.1 years. The students were asked o answer a
specially designed questionnaire consisting of eight
statements regarding obesity as reported by Musaiger?.

The attitudes of students were measured using a three-
point scale ranging from agree. do not know, to disagree.
Data were entered in a D-base file and analysed using
the EPI-INFO software programme®,

RESULTS AND DISCUSSION

The attitudes of nursing students towards obesity are
illusirated tn Table 1. In general, nursing students have
better knowledge and attitudes compared to secondary
students in Bahrain', indicating that health curriculum in
the College of Health Sciences may play a role in pro-
viding sound health and nutrition information. The
highest percentage of agreement was observed in ihe
statement “Sauna baths help in reducing the fat of the
body” (33%), and the statement” plurnp women are
more acceptable (o men than non-plump women”,
(22.5%). These statements also received the highest pro-
portion of “do not know”, indicating that a relatively
large percentage of nursing students needs further infor-
mation to correct their atfitudes to these statements.

Table 1. Attitudes towards obesity by Bahraini nursing students

Attitudes Agree Disagree Do not know
% % %
Drinking a lot of water causes obesity 12.0 78.5 9.5
Skipping breakfast helps in reducing weight 3.0 93.0 4.0
Constricting the abdomen with clothes after
delivery helps in reducing the fat in the abdomen 17.0 385 44.5
Sauna baths help in reducing the fat of the body 33.0 24.0 43.0
Drnking grapefruit juice helps in dissolving the fat in the body 16.5 22.5 61.0
Plamp women are more acceptable to men than non-plump women 22.5 375 40.0
Tight clothes help in reducing weight 4.5 81.5 14.0
The best method to reduce weight is eating one meal a day 35 925 4.0

* College of Health Sciences
Ministry of Health, Bahrain.
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However, a high proportion of students studied dis-
agreed with many unsound statements. especially those
related to the drinking of water and obesity, skipping
breakfast and eating one meal a day to reduce weight.

The belief that plump women are more acceptable to men
still exists in Bahrain. This finding confirmed that by
Musaiger in women in Oman® and in female university
students in the United Arab Emirates?. This unsound
belief may encourage some girls to keep their extra
weight, which can lead to more accumulation of body fat
in future. Mass media should play an important role in
correcting unsound beliefs and attitudes toward obesity.
Currcula in schools and colleges should contain ade-
quate information to correct the wrong health and nutri-
tion beliefs that are widely spread in the community.
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Short Communication

Body Weight of University Students in Bahrain

Mona Al-Apsari, PhD*
Mariam Al Mannai, PhD**
Abdulrahman O. Musaiger, DrPHE***

To estimate the percentage of overweight and obesity of university students in Bahrain, a sample of
238 males and 406 females were obtained. The findings showed that 17.6% and 18.5% of males and
females respectively were overweight. The proportion of obesity was 11.8% in males and 7.6% in
females. Physical activity should be encouraged in this group to prevent obesity.

Bahrain Med Bull 2000;22(3):135-36.

Researches on body weight in Bahrain are limited to
children, adolescents and adults'->3, and none of these
researches study the body weight of univecsity students.
In the United Arab Emirates (UAE), Musaiger and Rad-
wan* found that university females have the problem, of
both underweight and overweight. In Kuwai(, Al-Isa’
showed thal the prevalence of overweight and obesity in
university females was 27.2% and 7.2%, respectively.
The aim of this paper was to determine the body weight
of the unjversity students in Bahrain,

METHODS

This study depended on self-participation of students of
Batirain University at Al-Sakhir campus. The total num-
bers of students who volunteered to participate were 238
males and 406 females. Their ages ranged from 17 to 38
years, with a mean age of 20.5 years. The students were
asked to fill in a questionnaire containing questions on
attitudes (o and practices of obesity. Weight was mea-
sured vsing a portable scale, and height was measured
using a special tape with an accuracy of 0.1 cm. The
Body Mass Index (BMI) was calculated to determine the
body weight of the students. The body weight was clas-
sified into four groups, underweight, normal, overweight
and obese, corresponding to BMI <20, 20-24.9, 25-29.9
and >30. respectively.

RESULTS AND DISCUSSION

The distribution of students according to their body weight
and sex is illustrated in Figure 1. Females had a higher
percentage of underweight (28.7%) than males (19.3%).
However, the percentage of obesity was higher among
males (11.1%) than females (7.6%). The prevalence of

College of Education
#¥  College of Science
University of Bahrain
Director
Environmenial & Bjological programme
Balvain Centre for studies & Research
State of Bahrain

underweight and overweight in university females in this
study was close to that reported by Musaiger and Radwan
in the UAE®. The proportion of obesity among female
Bahraini university students was similar to that of their
counterparts in Kuwait (7.6% and 7.2%, respectively).
Nevertheless, the Kuwaiti females had 2 higher proportion
of overweight (27.2%) than the Bahraini females (18.5%).

WEIGHT STATUS AMONG UNIVERSITY STUDENTS IN
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Weight Status

The data of this study confirmed that of other studies in
the region, as both underweight and overweight exist in
adolescents and young adults. Promotion of physical
activily and reduced intake of food rich in fat are impor-
tant elements to reduce overweight and obesity in uni-
versity students. For underweight students, sound autri-
tion and proper tood intake should be encouraged. It is
recommended that more studies should be carried out on
the causes of underweight and overweight in young peo-
ple in the country.
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Short Communication

Obesity in female students in the United Arab Emirates University

Rana A Al-Mukhtar, BSc*
Abdulrahman O Musaiger, DipH**

A study on 200 female university students was carried out 1o determine their weight status. Using
body mass index (BMI), 24% and 7.5% of students were overweight and obese, respectively. There
was no significant association between BMI and age of students.

Bahrain Med Bull 2000;22(3): 136-37.

The prevalence of obesity is increasing capidly in the
United Arab Emirates (UAE) especially among females.
Musaiger and Radwan! found that there are many social
and dietacy factors associated with obesity m female
university students in the UAE. Studies®* showed that
overweight and obesity are related to morbidity and
mortality due to some diseases. The present paper aims
o investigate the prevalence of overweight and obesity
among female students of the United Arab Emirates
University (UAE University).

METHODS

The female students were obtained from female hostels
related to the UAE University in Al-Ain, UAE. There
are four hostels for females in Al-Ain, and two of them
were selected. Only 200 females participated in this
study. Weight was taken using a portable weighing scale
with an accuracy of 0.1 Kg. Height was taken using a
portable stadiometer with an accuracy of 0.1 cm. Body
mass index (BMI) was used to calculate the weight sta-
tus of the females as follows: underweight (BM1<20),

acceptable (BMI 20-24.9), overweight (BMI 25-29.9)
and obese (BMI>30) as reported by Garrow?,

RESULTS AND DISCUSSION

The ages of the students ranged from 18 to 24 years,
with a mean age of 19.8+1.5 years. Of the students 77
(38.5%) were under the age of 20 years and the rest
(61.5%) were aged 20 years and above. The weight sta-
tus of the female students based on BMI according to
their age is given in Table . Of the students, 20% were
underweight and 31.5% were overweight or obese. This
finding 1s very close to that reported by Musaiger and
Radwan', as they found that 20% and 28.8% of female
students in UAE University were underweight and
obese, respectively. The proportion of overweight was
higher among students aged less than 20 years (27.3%)
compared to students aged 20 years and above (21.9%),
but there was no statistically significant association
between the age of the female students and nutritional
status.

Table 1. Nutritional status of female students in the UAE University, Al-Ain by their ages

Nutritional Status <20 years 20+ years Total

No. % No. Do No. %
Underweight (BM1<20) 15 19.5 25 20.3 40 20.0
Acceptable weight (BMI 20-24.9) 36 46.7 61 49.6 97 48.5
Overweight (BMI 25-29.9) 21 27.3 27 219 48 24.0
Obese (BMI>30) 5 6.5 1o 8.2 L5 7.5
Total 77 100.0 123 100.0 200 100.0

* Faculty of Agriculwral Sciences
UAE University, Al-Ain
United Acab Emirates
** Dicector
Environmental & Biological programne
Bahrain Center for studies & Research
Stare of Bahrain
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As reported in other studies in the region!-, there are
two problems related to weight status existing among
female university students; underweight and over-
weight. Consequently, programmes to promote healthy
weight in the community should take into consideration
both underweight and overweight. Fucther studies are
recommended to assess the main causes of unaccept-
able weight among children and adults in the UAE.
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Short Communication

Obesity among Medical Practitioners and Medical
Students in Bahrain

Khawla M Al-Madani. BSc, MSc. *

Data on weight and height (based on self-reporting) were obtained from 158 medical practitioners and
53 medical students in 1999. Overweight and obesity was more observed in medica) practitioners

(44.3%) than medical students (22.6%).

Bahrain Med Bull 2000;22(30; 138-39.

The growing increase of obesity, among either adults or
adolescents in Bahrain, creates a great incentive to study
the prevalence and factors affecting this health problem
in the community. Studies in the Arab Gulf countries,
including Bahrain, have focused on the prevalence of
obesity among children, adolescents and adults!-. How-
ever, none of these studies have investigated the preva-
lence of obesity among health professionals. The aim of
this short report is to ascertain the proportion of over-
weight and obesity among medical practitioners and
medical students in Bahrain.

METHODS

Data of this paper are based on a cross-sectional survey
to study nutrition knowledge. attitudes and practices of
medical practitioners and medical students in Bahrain.
Self-completion questionnaires were distributed to 300
medical practitioners and 100 medical students regis-
tered with the Ministry ot Health and the Arabian Gulf
Univegsity (AGU), respectively.  The questionnaire
included questions related to nutrition knowledge, atti-

tudes and practices, and the subjects were asked to
record their weight and height. The present study only
reports the weight status of the subjects studied, based
on body mass index [weight (Kg)/height (meter)?]. Of
the total sample, 171 and 66 of medical practitioners and
medical students respectively, rewumed the question-
naires, and among those, 158 and 53 respectively.
recorded their weight and height,.

Weight status was classified into 3 categories, under-
weight (BMI<20), normal (BMI1 20-24.9) and over-
weight and obese (BMI>25) as reported by Garrow?.

RESULTS AND DISCUSSION

The mean age of medical practitioners was 33.4+7.7
years, while that of medical students was 20.9+1.9 years.
About 46% of medical practitioners were male, corre-
sponding to 40.9% of medical students.

Due to the small sample size, male and female data were
combined. However, there was no statistically signifi-

Table 1. Nutrition status of medical practitioners and medical students in Bahrain (based on body mass index,

BMI)

Nutrition status Medical practitioners Medical students
No. P No. %o

Underweight (BM1<20) 13 8.2 17 32.1

Normal (BMI 20-24.9) 75 47.5 24 453

Overweight/obese (BMI>25) 70 443 12 22.6

Total 158 106.0 53 100.0

X?2=20.71 P<0.0001

* Dietitian
Salmaniya Medical Complex
Ministry of Health
State of Babrain.
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cant difference in obesity between males and females, in
both medical practitioners and medical students. The
proportion of weight status of medical practitioners and
medical students is presented in Table 1. The percentage
of underweight was higher among medical students
(32.1%) compared to medical practitioners (8.2%). In
contrast, overweight and obesity were more prevalent
among medical practitioners than medical students. The
difference in weight status between the two groups was
highly statistically significant (p<0.0001).

This is the first report on obesity among medical work-
ers in Bahrain, and perhaps in the Arab Gulf countries.
The relatively high proportion of underweight among
medical students is unexpected, as these students should
have adequate information on balanced diets. There is
no study on the nutrition content of curricula in medical
schools. In Bahrain however, Musaiger® reported that
nutrition was not given enough atiention in nursing and
medical schools in the country. This will negatively
affect the knowledge and attitudes of the graduvate sw-
dents to sound food habits.

The high percentage of overweight and obesity among
medical practitioners questions the healthy lifestyle of

these subjects. Medica) professionals, especially those
who deal directly with patients, should set a good exam-
ple of a healthy figure. Medical advice cannot be effec-
tive in changing behaviour if health professionals do not
act as health models who will encourage their patients to
behave like them. Therefore, it is recommended that
health workers should practice a healthy lifestyle and vse
it in their medical practice. More studies on the lifestyle
of health workers are recommended to compare it with
the lifestyle of the general population.
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Short Communication

Nutritional Status of Emirati Women in Al-Ain City,
United Arab Emirates

Abdunlrahman O Musaiger, DrPH*
Nada Abu-Aladeeb, BSc**
Hussain Qazaq, MSc**

The aim of this study was to determine the proportion of obesity among national Emirati women who
were attending out-patient clinics in Al-Ajin City, United Arab Emirates. Of women studied, 9.2%,
29.8% and 38.4 % respectively were underweight, overweight and obese. The findings of this study are
consistent with other studies in UAE, that obesity is a problem of concern among women.

Bahrain Med Bull 2000;22(3):140-41.

Measuring of nutritional status js one of the important
steps 10 undersianding the health situation of the people.
Anthropometric measurements are widely used to deter-
mine the nutritional status, with weight and height the
most common measures used. The National Nutrition
Survey in the United Arab Emirates (UAE)! showed that
3.9% of Emirati women were underweight, 33.8% over-
weight and 38.4% obese, based on body mass index. El-
Mugamer et al? found that 27.4% of women of Bedouin
origin in the UAE were obese. The present paper aims
to find out the proportion of underweight and overweight
among Emirati women in Al-Ain City, UAE.

METHODS

Data of this study were obtained from women attending

the out-patient clinics in Tawam Hospital, the main and
the university hospital in Al-Ain City. Women who
attended the out-patient clinics during the periods 8 a.m.
10 12 p.m. and 2 p.m. to § p.m. for one week were the
targer group in this study. Only Emirati women and
those who agreed (o participate in the study were includ-
ed. Non-response was not reported.

Women were interviewed by nutritionists using a ques-
tionnaire containing information on several aspects of
health and nutrition. Weight was obtained using Seca
scales with an accuracy of 0.1 kg. Height was obtained
to the nearest 0.1 cm using a stadiometer attached to the
scale. For the purpose of this short report. only data on
weight and height were included. The nutritional status
of the women was determined using Body Mass Index

Table 1. Nutritional Status of Emirati women in Al-Ain City by their ages

Age (years)

Nutrivional Starus Toral
20-29 30-39 40+ No. % No.
%o No. No. %o

Underweight 28 17.1 3.0 1 1.2 32 2.2

Normal 55 33.5 10 10.0 14 16.5 79 22.6

Overweight 40 24.4 39 390 25 29.4 104 29.8

Obere 41 25.0 48 48.0 45 529 134 384

Total 164 100.00 100 100.0 85 100.0 349 100.0

# Director

Environmental & Riological Programme
Bahrain Center for Studies & Research

State of Bahrain

** Nutrition Department
Al-Awn Medical Distnict
Al-Am, United Arab Emnirates

140




[weight (kg)/Height (cm)?). Women were classified
according to nutritional status into four groups under-
weight (BMI<20), normal (BMI 20-24.9), overweight
(BMI 25-29.9) and obese (BMI>30)3.

RESULTS AND DISCUSSION

The classification of Emirati women according to nutri-
tional status and age is presented in Table 1. The per-
centage of underweight declined steeply between the
ages of 20 and 40 years. At age 20-29 years. the per-
centage of underweight was 17.1% and declined to 3%
at age 30-39 years. Al the same time, the proportion of
obesity increased markedly during the same period. and
continued to increase stowly after age 40 years. The per-
centage of obesity was 25% at age 20-29 years, and
increased 10 48% and 52.83% at ages 30-39 and >40
vears, respectively. The association between the nutri-
tional status and age of women was highly statistically
significant (p<0.0001).

The high increase in obesity with age, especially at age
30-39 years can be attributed to multiple- pregnancies,
inactivity and bigh intake of foods rich in calories. Stud-
ies in the region demonstrated that the risk of obesity
increased with age until age S0 years and then declined
gradually*3. Parity was also reported as a risk factor for
obesity among women in the Gulf ©.

Nutritional status of Emirati women

The findings of this study supported that of El-Mugamer?
and Musaiger! in the UAE, as well as studies in other
Arab Gulf countries™, as obesity is highly prevalent
among women. More emphasis, therefore, should be put
on health prevention prograrnme to include activities to
overcome obesity In this region.
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Bahrain Medical Bulletin

Scientific Research Competition for 2001

The Bahrain Medical Bulletin will organise the first Scientific Research Competition for the year 2001.

Rules and Regulatious:

1.
2.

o N O A

Event is open to all health professionals practising in Bahrain.

Research should have been carried out in Bahrain and completed within the last 2 years and shoold be relevant to
health issues in Bahrain

Papers can be submitted in English or Arabic.

The paper should not have been previously submiited. accepted or published either locally or internationally.
Research work conducted preferably by a team of minimum 2 and maximum 6 will be considered.

Deadline for submission is the end of June 2001.

Winners will be announced by the end of September 2001.

The award winning papers will be the sole property of the Bahrain Medical Bulletin and will be published in the
bulletin.

Instructions for Submission:
Each applicant must submit the following:

1.
2.

A completed application form with BD 15/- non -refundable should be submitted to Bahrain Medical Bulletin.
Each paper submitted should include:

2.1 A diskette comaining the paper.(windows 95,98.2000 format)

2.2.A hard copy print-out of the manuscript and two sets of illustrations.

Papers should be written in BMB format (refer to “instruction to authors” in BMB)

Failure to submit all the material listed above may result in disqualification of the paper.

3. AJl material should be submitted to:

The Chairman

Bahrain Medical Bulletin Scientific Research Committee
P. O. Box 32139

Manama —Bahrain

Awards
All papers are eligible for the following awards:

1.
2.

The Bahrain Medical Bulletin Award — 15! Prize
The Bahrain Medical Bulletin Award - 2™ Prize

Applications form can be obtained from the Bahrain Medical Bulletin office:

P.O. Box 32159

Manama- Bahrain

Tel : +973 239 798

Fax : 4973 277 036

E-mail: bahmb@batelco.com.bh
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