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Abstract
Purpose of Review Rapid economic growth in the Gulf Cooperation Council (GCC) states over the last half-century has been
associated with a rise in obesity and cardiovascular morbidity and mortality. In this review, we shed some light on the factors
driving the obesity epidemic, promising interventions to overcome this public health crisis, and challenges precluding a suc-
cessful public health impact.
Recent Findings Overweight and obesity rates have nearly tripled in the GCC countries over the past four decades.
Cardiovascular morbidity and mortality have been rising in parallel. Several sociodemographic, environmental, and behavioral
factors have been correlated with sedentary lifestyle and unhealthy diet habits, and ultimately the rise in overweight and obesity
rates. Numerous studies have documented factors unique to the population of the Arab Gulf states, but high-quality data is scarce.
Despite the growing awareness of the extent of the problem, several barriers to weight loss and physical activity need to be
addressed. A few interventions to combat obesity at different levels have been reportedwith some promising outcomes. Using the
social-ecological model (SEM), we review recently published interventions and discuss some challenges to overcome in order to
make progress in fighting the obesity epidemic in the GCC.
Summary Obesity prevalence has been mounting worldwide, and the Arab Gulf states are no exception. This public health crisis
is drawing the attention of policymakers and several stakeholders. However, a lot needs to be done to reduce the burden of obesity
and improve cardiovascular risks in the Arab Gulf states.

Keywords Overweight and obesity . Cardiovascular risk and diseases . Lifestyle physical activity . Social-ecological model
(SEM) . Arab gulf states . Gulf Cooperation Council (GCC)

Introduction

Prevalence of overweight (body mass index [BMI] ≥ 25) and
obesity (BMI ≥ 30) have nearly tripled worldwide since 1975
[1]. Obesity trends are particularly alarming in the Arab States
of the Gulf Cooperation Council (GCC), which include
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia (SA), and
United Arab Emirates (UAE). As of 2016, the World Health
Organization (WHO) estimated the obesity rates among adults
in Kuwait at 37%, followed by Saudi Arabia (35%) and Qatar
(34%). Prevalence is significantly higher in adult females,
especially in Kuwait (44%), Qatar (42%), and Saudi Arabia
(41%). The trend is also disturbing among adolescents [2],
nearly reaching 20% among males and females ages 10–
19 years old. Excess body weight is associated with increased
risks of non-communicable disease (NCDs) [3, 4], including
cardiovascular diseases (CVDs), hypertension (HTN), hyper-
lipidemia (HLD), and type 2 diabetes (T2D). CVDs (myocar-
dial infarction and stroke) account for most of the global bur-
den of NCDs and associated premature mortality [5, 6]. In the
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Arab GCC countries cardiovascular disease accounts for a
large share of mortality (Table 1). Most of these deaths are
potentially preventable.

A few systematic literature reviews have addressed over-
weight and obesity in the GCC Arab states [7, 8]. However,
reviews that apply the social-ecological model (SEM) in ex-
amining obesity-related interventions in the GCC Arab states
do not exist. In this qualitative review, we briefly summarize
the factors driving the obesity epidemic in the Arab GCC
countries based on local and regional studies. These factors
include sociodemographic, physical activity and sedentary
lifestyle, dietary behavior, and other factors. Furthermore,
we use the SEM framework to examine local and regional
interventions targeting obesity. This is especially important
to consider when designing and implementing successful pre-
vention and reduction programs. Finally, we discuss chal-
lenges precluding the implementation of strategies that were
successful outside the GCC, taking into consideration envi-
ronmental, social, and cultural factors.

We searched the PubMed database for peer-reviewed arti-
cles published between 2010 and 2019, using the following
keywords: “overweight, obesity, cardiovascular risk, cardio-
vascular disease, intervention, Arab, gulf states, GCC,
Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab
Emirates.”Additionally, we utilized recent systematic reviews
to guide our search for relevant published work. This review
aims to inform policymakers, health care professionals, and
other stakeholders in the Arab GCC states with potential op-
portunities to combat the obesity epidemic.

Factors Contributing to Overweight
and Obesity in the Arab GCC States

Overview

We found numerous studies addressing risk factors related to
overweight and obesity, most carried out in Saudi Arabia or
Kuwait. In this section, we summarize the key factors related
to social and demographic, activity and lifestyle, and dietary
behaviors associated with overweight and obesity in the Arab
GCC countries.

Social and Demographic Factors

Over the past half-century, the economic prosperity and ur-
banization of the Arab GCC countries have brought with it a
massive burden of NCDs, including obesity and its associated
CVDs. All published studies we found were cross-sectional,
making it difficult to infer causality. Overweight and obesity
were correlated with increased age [9–11], lower level of ed-
ucation and unemployment. Older people and those who do
not work tend to stay at home more often and be lessTa
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physically active. Furthermore, those who are married
[10–13] or live in an urban setting were more likely to be
overweight or obese. This has been attributed to the social
behavior of couples spending more time with each other over
meals, and hence eat more and live a sedentary lifestyle. On
the other hand, it has been reported that Bedouins who live in
isolated rural areas and consume traditional foods have lower
rates of obesity compared to those who live an urbanized areas
[14]. These findings are mostly similar to other cultures [15].

We found conflicting results about the relationship be-
tween sex and BMI. Some studies reported higher BMI
among males [16–20], others, and females [11, 21–24]. A
few studies suggested that males have higher rates of “over-
weight,” while females have higher “obesity” rates [25–27].
These mixed findings speak to the heterogeneity and limited
generalizability of the published observational studies. The
WHO statistics found that male children and adolescents have
higher rates of obesity, compared with females. Conversely,
the prevalence of obesity among female adults is significantly
higher than males (Table 1). Although there is no clear expla-
nation for this trend, cultural and environmental factors prob-
ably have a significant role. There has been an ancient cultural
assumption linking excess body weight to better health and
fertility, especially in women. Some experts attribute the gen-
der difference in obesity rates to pregnancy and childbirth,
socio-cultural boundaries on women, and the relatively less
public role of women, probably leading to a more sedentary
lifestyle.

Studies examining environmental factors of obesity are
limited. Regional public health and obesity experts have
commented on the impact of the environment on obesity rates
in the GCC states. For instance, “The desert environment and
lifestyle factors have an impact on biology, so you are talking
about a gene-environment interaction, as is the case for most
chronic diseases,” [28] says Dr. Nadia Ahmad, director of
Obesity Medicine Institute in Dubai, UAE.

Lifestyle Physical Activity

It is well-known that physical inactivity and a sedentary life-
style are linked to weight gain, obesity, and chronic diseases
[29]. The prevalence of physical inactivity in the Arab GCC
countries is high [30]. Based on the WHO surveys on non-
communicable disease risk factors (STEPS), more than 62%,
and 67% of Kuwaiti and Saudi Arabian adults are physically
inactive, respectively. The rates of physical inactivity among
children and adolescents are also disturbing with an estimated
72% in UAE and 85% in Qatar, based on the WHO Global
school-based student health survey (GSHS).

Most studies showed that women tend to be less physically
active than men [25, 26, 31–34]. In a large cross-sectional
study of a sample of 1830 individuals (20–86 years old) con-
ducted in Kuwait, only 4.7% of males reported being

physically active, compared to 1.3% of females [26]. A study
in Saudi Arabia included 1257 male and female college stu-
dents showed that females performed more walking activities,
while males tend to have more idle leisure time.
Moreover, membership in sports clubs was associated
with being more active [35].

Age, marital status, parity, educational level, and employ-
ment were also correlated to physical activity level. Older
individuals (> 40 years old) [32, 34, 36, 37] and those who
are married [34, 38, 39] are reportedly less physically active.
While some studies reported that higher educational and oc-
cupational status in the GCC is associated with less physical
activity [32, 39], other studies suggest the contrary [35, 40].
Furthermore, work setting and work hours shown to have an
impact on physical activity, especially in women. According
to a study that included 420 Saudi female workers revealed
that those who work seven or more hours a day in the private
sector, as opposed to the public sector, and those who do not
have children were found to be less physically active [10].

Environmental and cultural barriers to physical activity in
the GCC region cannot be underestimated. The harsh weather
poses a significant challenge, especially during a scorching
summer between April and October, with daytime tempera-
ture ranging from 40 to 45 °C (104–113 °F) in Saudi Arabia.
Besides, the built environment is not walk-friendly, which
hinder outdoor exercise and promote car use [41].
Culturally, parents tend to prioritize spiritual and educational
goals for their children, over sports or physical activities [42].
Inactive social gatherings over food or setting games are the
predominant leisure activity [43]. Collectively, these fac-
tors discourage physical activity and promote a seden-
tary lifestyle and ultimately leading to more weight gain
and higher obesity rates.

Dietary Behaviors

The rapid economic growth of the GCC region has given to a
rise in trade liberalization and westernization of dietary pat-
terns [44], which are known key contributors to the global
obesity epidemic [45]. Studies that looked at obesogenic die-
tary behaviors (e.g., low intake of fruits and vegetable, over-
consumption of fast food and sugary beverages, and unhealthy
eating patterns) mostly reported sociodemographic correlates.
In the Arab GCC countries, women consume more vegetables
[26, 46], while men consume more fruits [33]. However, the
overall consumption of fruits and vegetable is well below the
recommended amount (five servings per day) [47–51]. Older
people and those with higher BMI reported higher intake of
fruits and vegetables, while inactive individuals and smokers
were less likely to consume fruits and vegetables [50].
Perceived benefits (e.g., weight maintenance and disease pre-
vention) were positively correlated with higher fruits and veg-
etable consumption [51]. Eating fast food and drinking soft
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drinks were higher among men [33, 52, 53], while women
tend to consume more afternoon snacks and sugar-
sweetened beverages [52]. One study correlated these behav-
iors with shift duty work [54]. Unhealthy meal patterns (e.g.,
irregular or infrequent meals) were commonly reported
among college students in Saudi Arabia [48]. Moreover, un-
healthy dietary habits (e.g., consumption of fast food and soft
drinks) and sedentary lifestyle were common among young
women who also reported skipping breakfast [55]. Similar to
other parts of the world, and consistent with current scientific
knowledge, these dietary behaviors correlate with weight gain
and obesity in the Arab GCC countries.

Other Factors

There is a growing body of evidence relating stress and sleep
pattern, via behavioral or metabolic disturbances, to weight
gain and obesity [56]. Sleep-deprived individuals tend to
crave eating due to enhanced appetite and have less motiva-
tion for physical activity [57]. A few observational studies in
the GCC reported an association between lack of high-quality
sleep and short sleep duration were linked to weight gain and
obesity [58–60].

Interventions to Combat the Obesity
Epidemic in the Arab GCC States

Overview

The SEM, originally described by Bronfenbrenner in 1979
[61], demonstrates distinct yet intersected layers of influence
on human behavior. The model consists of five main levels:
the individual, interpersonal, organizational, community, and
society. It suggests that effective interventions should target
multiple levels of influence in order to maximize the impact.
This framework has been used by the Nutrition and Physical
Activity Program to Prevent Obesity and other chronic dis-
eases (NAPO) at the US Center for Disease Control and
Prevention (CDC) to understand and guide programs address-
ing obesity and chronic diseases [62]. We used the SEM
framework to summarize recently published interventions
aimed at prevention or control of obesity in the GCC states.

We found that most of the intervention studies were con-
ducted in Saudi Arabia, followed by the United Arab Emirates
and Kuwait. Heterogeneity was noted in these studies in terms
of the targeted population, age group, intensity, and duration
of the intervention. Program evaluation studies had a number
of methodological problems including in the study design
(e.g., no control group, and small sample size), lack of well-
defined intervention strategy (e.g., behavioral and theoretical),
follow-up duration (e.g., no follow-up or short interval), and
ambiguous or unvalidated outcomes measures. Recent

systematic reviews have come to a similar conclusion [7, 8].
In this section, we shed some light on some successful or
promising interventions and call attention to potential future
opportunities.

Society and Public Policy Level

The GCC countries have adopted “The Strategy to Combat
Obesity and Promote Physical Activity in Arab Countries,”
that was proposed during the third Arab Conference on
Obesity and Physical Activity in Bahrain in 2010. This strat-
egy guides the governments to prepare their plan of action or
strategy to prevent and control obesity. The strategy focuses
on nine target areas, including programs for child care centers,
schools, primary and secondary health care, food preparation
institutes, food companies, public benefit organizations, me-
dia, and workplaces [63]. The governments of Arab GCC
states, informed by the WHO and the Council for Health
Ministers, have adopted “The Gulf plan for prevention and
control of NCDs 2014-2025,” which directs the health minis-
tries to integrate preventive and curative programs for NCDs,
including provisions to address obesity, hypertension, and di-
abetes. There is a clear understanding among experts that
stakeholders and decision-makers need to act and invest in
population-based preventive programs (e.g., in schools) to
reduce overweight and prevent obesity. “The government
has realized that this is a problem, and it has to tackle it right
from the beginning and not just treat the complications,” [28]
says Dr. Faisal Alnasir, professor of Family Medicine at
Arabian Gulf University, Bahrain, and advisor to the WHO,
Eastern Mediterranean Region (EMRO).

Governments and policymakers have significant power
through legislation and regulations. Banning, subsidizing, or
taxing of certain goods may be used to influence consumers’
behavior. The GCC countries have adopted a unified excise
tax on sugar-sweetened beverages. This tax was first imple-
mented by Saudi Arabia in 2017, followed by the UAE,
Bahrain, Oman, and Qatar. The prices of soda and energy
drinks have increased by 50% and 100%, respectively. In
2018, the annual purchases (volume per capita) of soda and
energy drinks had decreased by 41% and 58%, respectively
[64]. Additionally, Saudi Arabia has banned soft and energy
drinks from being sold in primary and secondary schools.

Community Level

Population-based interventions in the GCC are limited in
number. Most interventions are carried out by government
agencies. In Bahrain, the public health wing of the Ministry
of Health has been working closely with family physicians in
taking a whole-family approach to change lifestyle, such as
promoting breastfeeding for babies to reduce their risk of obe-
sity when they grow up. The government has also introduced
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awareness programs designed to change dietary behaviors. In
recent years, with the hype of social media, there has been
more culturally appropriated content produced and distributed
via new media (e.g., YouTube, Instagram, Twitter, and
Snapchat), rather than the traditional approach of printed
booklets and pamphlets.

In UAE, a population-wide cardiovascular screening pro-
gram in Abu Dhabi, “Weqaya [prevention],” sought to iden-
tify risk factors for CVDs, including overweight, obesity, dys-
lipidemia, hypertension, and diabetes [65]. In a promising
progress, “The UAE Healthy Future” study is seeking to re-
cruit a total of 20,000 UAE nationals to expand further the
efforts of identifying risk factors among Emirati adults in or-
der to inform further interventions [66].

Organizational Level

At this level, organizations, such as health care centers and
educational institutes, participate in addressing the obesity cri-
sis by reinforcing healthy behaviors or assisting in maintain-
ing positive lifestyle changes. An educational program was
conducted in Qatar, named “Sahtak Awalan - Your Health
First.” This program targeted 335 elementary school students,
where they received teaching about healthy food selection and
provided with staff-guided advice. The school cafeteria menu
selections were also modified. Students were encouraged to
use an accelerometer to monitor their physical activity. While
there was a decrease in the frequency of self-reported con-
sumption of rice after the intervention, there was no significant
change in other behaviors, including vegetable and unhealthy
food intake, and no change in the BMI of the prevalence of
obesity after the intervention [67].

A similar but a larger scale intervention is proposed to take
place in Saudi Arabia named “Rashaka [fitness]” initiative in
collaboration with both ministries of education and health.
The initiative plans to include 1000 schools across the country
and aims to improve dietary behavior, increase physical activ-
ity, and raise awareness of obesity risk [68]. We are not aware
of any publications of the outcomes related to this initiative.

Within the heal th care community, a mult i -
disciplinary panel of regional and international experts
developed consensus recommendations for the manage-
ment of patients with overweight and obesity relevant to
the GCC population. The recommendations are based on
current international guidelines [69].

Interpersonal Level

Misconceptions about obesity, its health-related implications,
and effective therapies are common in the GCC. A college
student survey was done in Saudi Arabia to understand the
impact of an obesity educational website measuring healthy
decision-making; 32.5% of the participants expressed that in

addition to the Internet, they obtain the health-related infor-
mation from their family and friends. Nevertheless, only 21%
found no contradiction between the information that was pro-
vided between the promoted website and other resources [19].
An example of these misconceptions was reported in a group
interview study in Qatar, where some participants report,
“some parents think exercise is a shame” [70]. Furthermore,
a focus group study in Saudi Arabia unveiled that the lack of
social support perceived as a barrier to physical activity and
the impact of family and social demands appears to affect
females more than males [18].

With the advent of social media and the Internet, re-
searchers from King Saud University in Riyadh have devel-
oped a mobile application, “Twazon [balance],” to help with
weight loss. The application integrated nutritional facts cus-
tomized to local Saudi food with motivational components to
achieve personalized goals. The end users can share experi-
ences and achievements, including posting photos with each
milestone. Despite the extensive work in planning, develop-
ing, and implementing the application over nearly 2 years,
80% of the 240 enrolled participants dropped out during the
4-month study duration. About 65% of the 40 participants
who were engaged with the application lost 2% of their body
weight at 4 months [71].

Individual Level

A few randomized trials have compared the dietary interven-
tions and their impact on weight loss in the GCC countries. In
Saudi Arabia, a trial that focused on intensive lifestyle inter-
vention based on the USPSTF guidelines was conducted
through 8 clinic visits and found to be superior to a single
clinic visit in achieving > 5% body weight loss at a 12-week
follow-up [72]. Another randomized trial in Kuwait targeted
behavioral modification using the volitional help sheet to form
the implementation intention. It showed that this strategy was
effective in achieving significant weight loss at 6 months fol-
low-up. Notably, the use of this intervention was conducted in
the setting of a commercial weight loss program. There were
also missing data related to the subjects’ demographics [73].
Nevertheless, this finding was consistent with the previously
published studies that have examined the use of volitional help
sheet in the west [74]. Remaining lifestyle-related studies pub-
lished since 2010 in the region were not randomized, includ-
ing the published data from the comprehensive LIFE-8 pro-
gram at UAE.

Surgical interventions in the GCC countries have not been
studied in a randomized controlled trial. Nevertheless, bariat-
ric surgeries have proven to have the most significant impact
on weight loss on an individual level with excess weight loss
exceeding 60% at 1 year follow-up [75]. The international
federation for the surgery of obesity and metabolic disorders
(IFSO) registry latest report in 2019, the total registered cases
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from the participating GCC states, were 23,039 cases. Sleeve
gastrectomy was by far the most common approach exceeding
80% of all surgical interventions. Saudi Arabia was found to
be the country with the youngest patients at the time of surgery
with a median age of 30 years [76]. The IFSO report had no
mortality rate data; however, from the first report of the first
Kuwait bariatric surgery registry that was published in 2019,
there was no in-hospital mortality following the intervention
[77]. Other complications following the intervention could
range from procedure-related, metabolic, hormonal distur-
bances, and malabsorption [78].

Challenges and Barriers in Fighting Obesity
in the Arab GCC States

While there were numerous cross-sectional studies conducted
in the GCC states that helped explain some of the risk factors
associated with obesity, methodological heterogeneity, and
conflicting results were common. Hence, evaluating these
studies and drawing sound conclusions is challenging. This
stresses the importance of well-designed cohort studies that
aim to establish causality with reasonable certainty and inform
future obesity preventive programs.

At the individual level, behavioral and lifestyle interven-
tions did show a positive impact on weight loss. Nevertheless,
the change was modest in some studies, and sufficient follow-
up to assess maintenance of weight loss and long-term clinical
outcomes is lacking. On the other hand, weight loss surgery is
showing remarkable results. However, there is a need for na-
tional registries to monitor long-term outcomes.

The lack of social support and community misconceptions
around weight and obesity represent additional barriers. The
utilization of social media platforms to spread health informa-
tion and encourage a healthy lifestyle is one of the promising
solutions. Further efforts are needed to ensure the reliability of
the content and sustainability of organized mass media
campaigns.

When it comes tointerventions at the public policy scale,
taxation appears to have the most robust and direct impact on
behavior change. School-based interventions, while impor-
tant, had not shown to have a significant impact on weight
loss in Qatar. It is essential, however, to evaluate the imple-
mented program and understand the reasons behind its results.
This also raises the demand for standardized intervention strat-
egies and validated evaluation approaches so that the rest of
the GCC states can learn from each other’s experiences.

Conclusions

The economic prosperity in the Arab GCC states over the past
four decades came with a high price tag. The overweight and

obesity rates in the GCC region are one of the highest in the
world. Obesity is a complex medical and public health prob-
lem. Comprehensive and high-quality studies addressing fac-
tors associated with obesity in the GCC region are lacking.
Based on the published work reviewed, most of the risk fac-
tors leading to obesity and its associated cardiovascular dis-
eases are mostly similar to the rest of the world. Nonetheless,
unique sociodemographic and environmental factors deserve
special attention. While some successful strategies to prevent
and control obesity have been reported worldwide, interven-
tions in the Arab GCC countries are limited. The burden of
NCDs is snowballing. Despite the growing awareness among
the decision-makers in the GCC region about the economic
and health impacts of obesity and cardiovascular diseases,
there is a long way ahead to tackle this public health and
national security crisis. Standardized methods are needed to
better understand the sociodemographic and behavioral con-
tributors to overweight and obesity, especially among children
and adolescents. There is an urgent need for intersectoral,
multifaceted, and culturally tailored intervention strategies.
Finally, robust program evaluation methods should be applied
to ensure that interventions are effective and sustainable, and
to highlight areas for improvement.
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