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Trends and future projections of the prevalence of
adult obesity in Saudi Arabia, 1992-2022
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ABSTRACT The prevalence of obesity among adults in Saudi Arabia increased from 22% in 1990-1993 to 36%
in 2005, and future projections of the prevalence of adult obesity are needed by health policy-makers. In
a secondary analysis of published data, a number of assumptions were applied to estimate the trends and
projections in the age-and sex-specific prevalence of adult obesity in Saudi Arabia over the period 1992-2022.
Five studies conducted between 1989 and 2005 were eligible for inclusion, using body mass index (BMI) > 30
kg/m? to define obesity. The overall prevalence of obesity was projected to increase from around 12% in 1992 to
41% by 2022 in men, and from 21% to 78% in women. Women had much higher projected prevalence than men,
particularly in the age groups 35-44, 45-54 and 55-64 years. Effective national strategies are needed to reduce or
halt the projected rise in obesity prevalence.

Tendances et projections de la prévalence de I'obésité chez I'adulte en Arabie saoudite, 1992-2022

RESUME La prévalence de I'obésité chez I'adulte en Arabie saoudite a augmenté, passant de 22 % en1990-1993 a
36 %en 2005, etdes projections de la prévalence de I'obésité chez I'adulte sont nécessaires pourles responsables
del'élaboration des politiques. Dans une analyse secondaire des données publiées, plusieurs hypotheses ont été
appliquées pourestimerlestendances etles projections de la prévalence de l'obésité, spécifique al'age etau sexe,
chezl'adulte en Arabie saoudite surla période 1992-2022. Cinq études menées entre 1989 et 2005 remplissaient
les criteres pour étre prises en compte dans |'analyse, en utilisant un indice de masse corporelle supérieur ou
égal a 30 kg/m? pour définir l'obésité. Les projections ont révélé que la prévalence globale de I'obésité devrait
augmenter, passant de 12 % en 1992 a 41 % d'ici 2022 chez I'homme, et de 21 % a 78 % chez la femme. Les
projections de la prévalence étaient nettement plus élevées chez lafemme que chez I'homme, notamment dans
les tranches d'age 35-44, 45-54 et 55-64 ans. Des stratégies nationales efficaces sont requises pour freiner ou
enrayer |'augmentation prévue de la prévalence de 'obésité.
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Introduction

Obesity is defined as the “accumulation
of adipose tissue to excess and to an
extent that impairs both physical and
psychosocial health and well-being” (1).
Itis associated with various health prob-
lems, including type 2 diabetes, cardio-
vascular disease and cancer (2). Obesity
is currently a major public health prob-
lem in most countries, particularly
low- and middle-income countries. The
Global Burden of Disease (GBD) study
in 2008 estimated that around 500
million adults were obese (3). In the
Eastern Mediterranean Region (EMR),
the problem of obesity is mounting.
According to the GBD study, the region
of North Africa and the Middle East had
the 7th highest prevalence of obesity in
men (among the 21 GBD regions of the
world), and the 2nd highest in women
between 1980 and 2008 (3). In men,
the estimated prevalence of obesity in
the region increased substantially from
< 10% in 1980 to 20—-30% in 2008 and
in women it increased from 10—-20% to
30-40% over the same period 3).

Saudi Arabia is one of the largest
and wealthiest countries in the EMR. It
has witnessed extensive socioeconomic
development in recent decades, accom-
panied by changes in the population
standards of living toward a high-calorie
dietary pattern and sedentary lifestyle
(4).Inthe published nationwide surveys,
obesity prevalence among adults in Sau-
di Arabia showed a progressive increase
from 22% in 1990-1993 () to 36% in
2005 (6). Currently, there are no studies
providing data on the trends and future
projections of the prevalence of adult
obesity in Saudi Arabia. These data are
needed by health policy-makers in Saudi
Arabia in order to set policies for proper
planning and allocation of resources to
combat this growing public health prob-
lem. This study aimed to explore the
trends in the prevalence of adult obesity
in Saudi Arabia, stratified by sex and age
groups, and to provide reasonable future
projections up to 2022.

Study design

This study was a secondary analysis of
published data, in which a number of as-
sumptions were applied to estimate the
trends and projections in the prevalence
of adult obesity in Saudi Arabia over the
period 1992-2022.

Review of national surveys on
obesity prevalence

We carried out a comprehensive
literature review of studies on the
prevalence of obesity in Saudi Arabia
by searching the Medline database for
publications from 1980 to week 46 of
2013, using different terms for titles and
keywords. Examples of terms used were:
“obesity”, “fatness”, “overweight”, “body
weight”, “weight”, “central obesity”, “ab-
dominal obesity”, “body mass index”,
“BMI”, “waist circumference”, “Saudi
Arabia’, “prevalence”, etc. The reference
lists of relevant articles were checked
to identify other potential studies. The
inclusion criteria for studies were the fol-
lowing: a nationwide, population-based
survey covering all regions of Saudi
Arabia; multistage, stratified random
sampling technique; both men and
women included; prevalence of obe-
sity reported; and definition of obesity
clearly stated. The exclusion criteria were
studies that: covered a subnational sam-
ple of the population (e.g. covered only
one region of the country, or only one
sex); or used selfmeasured weight and
height. Duplicate papers, which report-
ed data from the same study in different
age ranges, were also excluded and only
the most recent paper that reported the
prevalence for adults was selected.

The review resulted in a total of 141
potential articles. After review of the titles
and abstracts and full articles, S studies
(5-9) were found eligible for inclusion
(Table 1). These surveys were conducted
between 1989 and 2008, and used body
mass index (BMI) > 30 kg/m” to de-
fine obesity. All these studies used good

sampling techniques with multistage,
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stratified random sampling ofhouseholds
in all regions of Saudi Arabia, with prob-
ability proportionate to the population
size of each region. They covered large
nationwide sample sizes of households
and included both sexes. The reported
response rates in these studies were
excellent (> 90% in most studies). An-
thropometric data (height and weight)
were collected using standardized and
calibrated tools by trained teams. Thus,
the studied samples were judged likely to
be reliable and representative of the total
Saudi population.

Adjustment of data from the
selected studies

Four of the selected surveys (5,7-9)
were carried out over a period range;
e.g. 1990-1993 and 1995-2000, and
their results were reported in different
age group intervals, while 1 study (5)
provided only age-specific prevalence
rates (no sex-specific rates). Therefore,
we made some explicit and reason-
able assumptions to make the age group
intervals consistent for all studies and
to obtain single-year prevalence rates.
Other assumptions were made to obtain
sex- and age-specific rates for all studies.

First, it was assumed that the re-
ported prevalences applied roughly
to the midpoint of the period range.
For instance, the study of Al-Nozha et
al. (7) was conducted over the period
1995-2000, so we assumed that the
results applied to 1997. Similarly, the
results of Warsy & El-Hazmi (9), con-
ducted during 1992-95, were assumed
to apply to 1993, and those of Al-Nuaim
etal. (5), carried out during 19901993,
were assumed to apply to 1992.

Secondly, the age group bands of
studies were adjusted to 10-year inter-
vals, consistent with those in the most
recent World Health Organization
(WHO) STEPwise study (6). Thus,
the age range 25 to 64 years, which was
covered by most of the studies, was ana-
lysed in intervals 25-34, 35-44, 45-54
and 55-64 years. For other studies,
our assumptions took into account the
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Table 1 Summary of the published national studies on the prevalence of obesity (BMI > 30 kg/m?) in Saudi Arabia included in
the current study

Study (ref.) Data
collection
period
WHO STEPwise (6) 2005
Al-Nozha et al. (7) 1995-2000
Osman & Al-Nozha (8) 1989-1994
Warsy & El-Hazmi (9) 1992-1995
Al-Nuaim et al. (5) 1990-1993

Sample size (No.) Age groups Obesity prevalence (%)
studied (years)
Men Women  Total Men Women Total
2244 2345 4589 All (15-64) 28.3 43.8 36.2
- - = All (25-64) (31.5) (50.4) (41.2)
= = = 15-24 17.8 19.6 =
= = = 25-34 271 39.5 =
= = = 35-44 34.5 54.7 =
= = = 45-54 32.9 58.8 =
- - - 55-64 31.0 53.2 =
- - 17232 All (30-70) 264 44.0 35.6
- - - 30-39 25.2 40.2 -
- - - 40-49 30.3 50.2 -
- - - 50-59 27.8 45.9 -
= = = 60-70 221 39.0 =
2673 3590 6253 All (18) 15.6 24.9 20.8
- - - 18-< 21 9.0 16.5 =
- - - 21-< 31 10.4 221 =
- - - 31-< 40 20.7 32.7 -
= = = 240 20.8 33.2 =
6 646 9064 15710 All (>14) 131 20.3 15.8
= = = 14-19 4.7 4.5 =
- - = 20-29 9.1 13.2 =
= = = 30-39 15.9 26.9 =
= = = 40-49 19.2 36.0 =
= = = 50-59 16.4 28.7 =
5407 5244 10 651 All (=20) 17.8 26.6 221
- - - 20-29 - - 14.7
- - - 30-39 - - 24.8
- - - 40-49 - - 33.2
- - = 50-59 - - 26.3

- = data not available or not relevant.

overlap between the reported age groups
and those set for this study. For example,
in Al-Nozha et als study (7), the preva-
lence of obesity in the age group 35-44
years was assumed to be the average
of the reported prevalences for those
aged 30-39 and 4049 years, while the
prevalence in the age group 45-54 years
was assumed to be equivalent to the
average of that reported for age groups
40-49 and 50-59 years. Similarly, in
the study of Warsy & El-Hazmi (9),
the prevalence for the age group 25-34
years was assumed to be the average of
age groups 20-29 and 30-39 years, for

35-44 years it was assumed to be the
average of age groups 30-39 and 40-49
years, while for 55-64 years it was set to
be equivalent to the age group > 50 years.

Thirdly, an estimated sex ratio was
applied to data from Al-Nuaim et al’s
study (S), which reported only the
age-specific prevalence. The sex ratio
of prevalence was calculated for each
age group in the study of Warsy & El-
Hazmi (9) and these age-specific ratios
were applied to Al-Nuaim et al’s data.
The explicit assumption was that such
sexratios were unlikely to differ substan-
tially between these 2 studies.

Finally, the results of Osman &
Al-Nozha's study (8) were excluded,
because it included relatively younger
age groups (18-20, 21-30, 31-40 and
> 40 years) and it was not possible to
obtain age groups consistent with the
other studies.

Trends in obesity prevalence
from 1992 to 2005

After adjustment of the data from the
selected studies we presented the esti-
mated prevalence rates for individual
years (1992, 1993, 1997 and 2005).

A linear interpolation approach was
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used to fill in the gaps of the missing
years. The average obesity prevalence
were calculated between each 2 time
points, assuming a linear increase in
prevalence. For example, to calculate
the prevalence of obesity in 1994 the
formula: (3 x al + a2)/4 was used,
where al was the prevalence in 1993
and a2 the prevalence in 1997. Similarly,
for 1995 the formula: (2 x al +2 x a2)
/4 was used, while for year 1996 we
used the formula: (al + 3 x a2)/4 and
so on. These formula calculations were
applied to each single population age
group for each individual year.

Projections of adult obesity
prevalence from 2006 onwards
Due to the inherent uncertainty of any
future projections of obesity prevalence,
we made an uncomplicated but plausi-
ble assumption to estimate the projec-
tions among adults in Saudi Arabia. We
assumed that the obesity trends would
show a linear increasing trend from
2006 onwards with the same observed
annualrate of increase during the period
1992-200S. The annual rate of increase
in prevalence was estimated by dividing
the net difference in prevalence for each
sex and age group during the time pe-
riod by the duration (number of years)
of the same time period. So the annual
rate of increase during 1992-2005 was
calculated as: [(prevalence in 2005) —
(prevalencein 1992)]/13.

The decision to apply a linear in-
creasing trend in obesity prevalence was
justified by observing the same linear
trend from the existing local data (5-9)
during 1992-2005 in almost all age
groups of both sexes. Furthermore, the
assumption was supported by the recent
estimates of trends in mean BMI by the
GBD study (3), which also showed a
linear increasing trend in mean BMI of
both sexes in Saudi Arabia across the
years 1980, 1990, 2000 and 2008.

The overall annual prevalence for
each sex was calculated by dividing the
weighted average of the prevalence rates
of all age groups by the size of Saudi
population aged 25-64 years (men
versus women ), as obtained from the
population statistics published by the
Central Department of Statistics and
Information (10).

Trends in obesity prevalence
from 1992-2005

Table 2 summarizes the age- and sex-

specific prevalence of obesity among
adults aged 25-64 years in Saudi Arabia
over the period 1992-2005, after apply-
ing the assumptions described earlier
to the data from the S studies. In men,
the prevalence increased from around
10.1% to 27.1% in those aged 25-34
years, and from 12.9% to 31.0% in the
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age group 55-64 years. In comparison,
the prevalence rates among women
were higher across all age groups. For
example, obesity prevalence increased
from 16.1% to 39.5% in those aged
25-34 years, and from 22.8% to 53.2%
in the age group 55-64 years

The estimated average annual rates
of increase for each sex and age group
are also shown in Table 2. The highest
rate of increase was 1.9% for men aged
35-44 years, and 3.1% for women aged
45-54 years. On the other hand, the
smallest rate of increase was around
1.5% for men aged 25-34 years, and
2.1% for women in the same age group.

Projections of adult obesity
prevalence from 2006
onwards

Table 3 presents the trends and future
projections of age- and sex-specific
prevalence of obesity from 1992-2022,
assumingalinear increasing trend. Over
the 30-year period from 1992-2022,
the prevalence of obesity was projected
to increase markedly (by more than
200%) in all age groups of men and
women aged 25-64 years. However,
women had much higher projected
prevalence rates than men, particularly
in the age groups 35-44, 45-54 and
55-64 years. It can be noted that the
increase in obesity prevalence for both
sexes was steeper between 1992 and
1997 than that of the other years.

Table 2 Prevalence of obesity and annual rate of increase in prevalence from the selected studies in Saudi Arabia after

Study (ref.) Year/

midpoint

of period

Obesity prevalence (%)

Al-Nuaim etal. (5) 1992

Warsy & El-Hazmi (9) 1993

Al-Nozha et al. (7) 1997

WHO STEPwise (6) 2005
Average annual rate of

increase in obesity (%)

adjustment for age groups and year periods

Men

10.1 14.0 14.2 12.9
12.5 17.6 17.8 16.4
25.2 27.8 291 25.0
271 34.5 32.9 31.0

1.5 1.9 1.7 1.7

Women

25-34yrs 35-44yrs 45-54yrs 55-64yrs 25-34yrs 35-44yrs 45-54yrs 55-64 yrs

16.1 251 25.8 22.8
20.1 315 324 28.7
40.2 45.2 481 42.5
39.5 54.7 58.8 53.2

21 2.8 3.1 2.8
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Table 3 Trends and future projections of the age- and sex-specific prevalence of obesity among adult men and women in

Saudi Arabia, 1992-2022

Obesity prevalence (%)

Men Women

25-34yrs 35-44yrs 45-54yrs 55-64yrs  All 25-34yrs 35-44yrs 45-54yrs 55-64yrs All
1992 10.1 14.0 14.2 12.9 12.0 16.1 25.1 25.8 22.8 20.7
1997 25.2 27.8 291 25.0 26.6 40.2 45.2 48.1 42.5 43.1
2002 26.4 32.0 31.5 28.8 29.3 39.8 511 54.8 49.2 46.3
2007 279 35.8 34.0 32.0 32.0 41.2 57.8 62.4 56.2 51.1
2012 30.1 39.2 371 34.8 35.1 45.7 66.3 72.5 64.5 58.7
2017 324 43.0 40.4 378 38.2 50.7 76.0 84.3 74.1 67.5
2022 34.9 471 44.0 41.0 414 56.3 871 97.9 85.0 77.6

Figure 1 illustrates the trends and
future projections of the overall obesity
prevalence among adult men and wom-
en in Saudi Arabia during 1992-2022.
The overall prevalence of obesity was
projected to increase from around 12%
in 1992 to 41% by 2022 in men, and
from 219% to 78% in women.

Discussion

This study presents the trends in adult

obesity prevalence in Saudi Arabia and
provides reasonable projections of the

likely future levels. The prevalence data
used in this study were derived from
large nationwide population-based
surveys that were representative of
the Saudi population. These surveys
showed that the prevalence of obe-
sity increased markedly across all age
groups of adult men and women be-
tween 1992 and 200S. We projected
that obesity prevalence will continue
rising in both sexes up to 2022, which
appears to correlate with the increas-
ing trend in energy intake of the Saudi
population. It has been estimated by the
United Nations Food and Agriculture

Organization that the total food supply
in Saudi Arabia increased from 2797 to
3076 keal/capita per day between 1992
and 2009 (11).

The observed and projected preva-
lence rates of obesity were much higher
across all age groups of adult women
than those of men, although the rela-
tive increases in prevalence between
1992 and 2022 were extremely high (>
200%) in both sexes. This is generally
consistent with data published by the
WHO Regional Ofhce for the Eastern
Mediterranean, which clearly showed
a significantly higher prevalence of
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Figure 1 Trends and future projections of the prevalence of obesity among adult men and women in Saudi Arabia, 1992-2022
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obesity in adult women in almost all
countries of the Region (12,13).

The large sex differences in the
prevalence of obesity in Saudi Arabia
(and other EMR countries) have been
attributed mainly to the greater seden-
tary lifestyle patterns among women
than men. For instance, the reported
prevalence of sufhcient physical activ-
ity (at least 150 minutes per week) in
the Gulf Cooperation Council (GCC)
countries is significantly lower among
adult women (26.3-28.4%) than men
(39.0-42.1%) (14). These prevalence
rates of sufficient physical activity are
much lower than those reported in
developed countries, such as Australia
(15) and the United States of America
(16), as well as neighbouring EMR
countries such as Egypt (17). This can
be explained by the unique cultural
context of the GCC countries, which
poses constraints on the physical activ-
ity of women. For most women, social
conventions lead to restrictions on their
activities outside the home, limited op-
portunities to attend gyms and health
clubs, as well as a high dependency on
automobiles and domestic maids.

The assumptions used in this study
are consistent with similar assumptions
used and validated in previous projec-
tion studies in different settings. For
example, the assumption of the period
midpoint for data sources that cover
multiple years was used by the most
recent GBD study (3). In addition, the
sexratio assumption was used by the re-
cent study of the International Diabetes
Federation to estimate the global preva-
lence of diabetes (18). In that study,
if data were not available for one sex,
prevalence ratios from other sources
were used. Furthermore, applying lin-
ear increasing trends in prevalence of
obesity were used by some previous
studies, such as that of Zaninotto et al,,
who calculated the rate of increase in
adult obesity in the United Kingdom
between 1993 and 2004 and assumed
that such a rate will remain constant un-
til 2012 (19). However, it is important

to mention that the results of our study
represent future predictions that are
conditional on the assumptions made
and should not be considered as scien-
tific facts.

There are some published studies
which have provided useful information
on the trends in obesity prevalence and
BMI in Saudi Arabia (20-22). How-
ever, none of these studies attempted
to make future projections of obesity
prevalence. In addition, some of these
studies explored the trends in children
and adolescents (not adults), and
covered only particular regions of the
country. In contrast, our study has the
advantage of offering future projections
of adult obesity prevalence at the na-
tional level and not only of exploring
the trends from existing data. This is
particularly important for public health
planning, setting preventive strategies
and allocation of resources.

However, our study has some po-
tential limitations. First, we projected
the future obesity prevalence in Saudi
Arabia assuming a linear increasing
trend with the same rate of increase
as that observed in national surveys
between 1992 and 2005. Neverthe-
less, these surveys were not carried out
by the same group/organization and
therefore variations in the reported
results across years would be expected.
For instance, the rate of increase in
obesity prevalence between 1992
and 1997 was much higher than that
of the other years. If that trend were
correct, it would be consistent with
recently emerging evidence that the
total prevalence of adult obesity (BMI
> 30 kg/m?) in the United States
(23) and several European (24) and
Asian (25) countries has started to
show stability or slowing/levelling oft
in the last 1013 years. The causes of
such levelling off in the global obesity
prevalence trends in recent years are
not completely understood, and are
mentioned for further analysis (25).
In Saudi Arabia, there are no sufficient
periodic surveys that reliably measure
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the rate of that potential slowing in
obesity prevalence trends. Hence, in
the absence of such data, we used an
uncomplicated assumption to project
the future prevalence (linear increase).
Our assumption was based mainly on
the observed trends (5-9) and the
recent GBD estimates of BMI trends
in Saudi Arabia (3), which showed
linear increasing trends in both men
and women between 1980 and 2008.
However, it is important to mention
that our main aim was not to provide
precise projections of the adult obesity
prevalence in Saudi Arabia, but to pre-
dict the future picture if the currently
observed trends continued.

Secondly, obesity was defined us-
ing only the BMI measurement in all
national surveys utilized in this study.
Therefore, some cases of central obesity
in which the BMI is < 30 kg/m* might
be missed, leading to underestimates
of the true burden of obesity in Saudi
Arabia.

Thirdly, we did not estimate the
trends and projections of obesity for
those aged > 65 years, as data for these
age groups from the existing national
surveys were scarce and patchy.

Nevertheless, the results from this
study have important implications for
public health policy planning in Saudi
Arabia. The substantial increases in the
forecasted obesity prevalence among
adult men and women over the next
decade necessitate urgent implementa-
tion (or follow up) of relevant, effective
strategies to tackle these rising levels
(26,27).

Conclusion

Adult obesity is a major public health
problem in Saudi Arabia, and if the cur-
rently observed trends continue, the

levels are expected to rise substantially
over the next decade. Effective national
strategies are needed to reduce or halt
the projected rise in obesity prevalence.

Competing interests: None declared.
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