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ABSTRACT

Diabesity (diabetes associated with obesity) is a major global and local public health
concern, which has almost reached an epidemic order of magnitude in the countries
of the Arabian Gulf and worldwide. We sought to review the lifestyle trends in this
region and to highlight the challenges and opportunities that health care professionals
face and attempt to address and correct them. In this regard, we aimed to review the
regional data and widely held expert opinions in the Arabian Gulf and provide a
thematic review of the size of the problem of diabesity and its risk factors, challenges,
and opportunities. We also wished to delineate the barriers to health promotion, disease
prevention, and identify social customs contributing to these challenges. Lastly, we wished
to address specific problems with particular relevance to the region such as minimal
exercise and unhealthy nutrition, concerns during pregnancy, the subject of childhood
obesity, the impact of Ramadan fasting, and the expanding role of bariatric surgery.
Finally, general recommendations for prevention, evidence-based, and culturally
competent management strategies are presented to be considered at the levels of the
individual, community, and policymakers.

he Arabian Gulf region refers to the six
member states of the Gulf Cooperation
Council (GCC) countries namely
Bahrain, Kuwait, Oman, Qatar, Saudi
Arabia (KSA), and the United Arab Emirates (UAE).
Their estimated population is about 52 million. The
rapid socioeconomic development of the GCC has
resulted in major demographic and epidemiological
transitions, with obesity, ahigh prevalence of diabetes,
and chronic diseases becoming the leading causes of
morbidity and mortality.! Factors underpinning this

increasing prevalence of obesity and type 2 diabetes
mellitus (T2DM) are multifactorial and primarily
related to economic development, and the parallel
shift in culture, lifestyle, and dietary habits.
Obesity is the most important risk factor for
developing glucose intolerance. The high prevalence
of obesity in the Gulf countries has led to a marked
rise in the prevalence of prediabetes and diabetes.?
The various components of metabolic syndrome are
established risk factors among patients presenting for
coronary artery bypass grafting in one study from the
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region.” The prevalence of obesity in GCC countries
among children and adolescents ranges from 5% to
14% in males and 3% to 18% in females. In adult
women, there is a significant increase of obesity
with a prevalence of 8-36% in men and 17-48%
in women.* The International Diabetes Federation
(IDF) reported high prevalence rates of more than
20% for diabetes and more than 15% for prediabetes
in most GCC countries. These are among the highest
rates worldwide.

Diabesity (diabetes associated with obesity) is a
major global and local public health concern, which
has almost reached an epidemic order of magnitude
in countries of the Arabian Gulfand worldwide. This
is a narrative, thematic non-systematic review of the
literature. We have five objectives for this review
article. Firstly, to consider the lifestyle trends in
the Gulf area. Secondly, to highlight the challenges
and opportunities that healthcare professionals and
workers would have to face and correct. Thirdly,
to explore the barriers to health promotion and
disease prevention. Fourthly, to elaborate on
special considerations relevant to the region such
as pregnancy, childhood obesity, food supplements,
and the nutritional impact of Ramadan fasting, and
the expanding role of bariatric surgery. Finally, to
present general recommendations for prevention
as well for effective evidence-based and culturally
competent management strategies at the individual,
community, and policymaker level to help curtail the
problem of diabesity effectively.

Factors contributing to diabesity in the

Gulf region

Nutritional and eating patterns in the
Gulfregion

Food consumption and nutrient intake in Arabian
Gulf countries have altered during the past four
decades due to increased income and urbanization.®
Although meal patterns may be minimally different
between different parts of the region, they tend to
have many features in common. The traditional Gulf
diet, high in fiber and low in fat, was recently replaced
by a Western diet, which is rich in fat, saturated fats,
sodium, cholesterol, free sugars, and added sugars. "It
has been shown that majority of Saudi’s and Omani's,
for example, consume three meals daily with lunch
being the main meal. Rice with meat (mutton or
chicken) and salad are habitually the main food

items consumed for lunch.® An increase in snacking
on junk foods particularly by school children is
noticeable.®” There has also been a tendency for a
reduced dietary fiber and essential nutrients due to
insufficient intake of fruits and vegetables. Only 38%
of the population reported eating fresh vegetables,
and 40% consume fruits daily.* These trends in eating
habits have been perpetuated by an ever-increasing
tendency for dining out and consumption of energy-
dense food products.® Another noticeable trend is
skipping of breakfast both by school children and
working adults. A study conducted in Bahrain
reported that about 19% and 22% of school-aged
males and females skip breakfast, respectively.’’ A
similar pattern was also observed in 15% and 49%
of Saudi adolescent males and females, respectively.
Interestingly, a positive correlation was found
between skipping breakfast and risk of overweight
and obesity."! In the long term, individuals who
skip breakfast in childhood and adulthood were
shown to have larger waist circumference and higher
fasting insulin, total cholesterol, and low-density
lipoprotein (LDL) cholesterol concentrations than
those who eat breakfast regularly.'*

Nutritional studies in the Gulfregion

Since the typical Gulf diet is a high-energy diet,
a carbohydrate- or calorie-restricted diet would
expectedly be effective in reducing weight and
comorbidities. Studies to elucidate this aspect in
the Gulf are mostly small interventional or only
observational [Table 1]. In adult Emirati patients,
a study was conducted to determine whether a
first-line therapy intervention for weight reduction
would improve the characteristics of metabolic
syndrome.” At six and 12 weeks, positive changes
were observed for all participants, independent of
diet [Table 1]. In another study, 132 individuals
with severe obesity, many of whom had metabolic
syndrome or T2DM were randomized to cither a
low-fat (calorie-restricted) or a low-carb diet for
six months.' Overall, the low-carb diet had more

beneficial effects [ Table 1].
Physical activity

Clinical aspects of exercise

Physical exercise improves insulin sensitivity, modifies
lipid abnormalities, and lowers blood pressure.”
Physical activity should regularly be undertaken to
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Table 1: Studies clucidating the metabolic impact of dietary modifications in the Gulf.

Authors Subjects and methods
Al-Sarrajetal.®  n=39; aged 18—50 years; with metabolic
(UAE) syndrome put on CRD* for six weeks

then 20 switched to AHA diet. Outcome
measures were recorded at weeks 0, 6,
and 12.

132 individuals with severe obesity™ were
randomized to either a LFD or LCD for

six months.

Samaha et al.'

(UAE)

Results and conclusions

High compliance with diet. six week on CRD decreased body
weight (-13%), WC (-4.5%), body fat (-10.6%), and plasma TG
(-38.7%). LDL cholesterol, BP, FPG, insulin, and inflammatory

markers also decreased and adiponectin increased (p < 0.050).

Weight loss of 1.9 kg vs. 5.8 kg were observed on LFD and
LCD, respectively. TG, insulin, and FPG levels were lower on
LCD.

AHA: American Heart Association; CRD: carbobydrate-restricted diet; LCD: low-carbohydyate diet; LFD; low-fat diet; LDL: low-density lipoprotein; BP: blood
pressure; TG: triglycerides; FPG: fasting plasma glucose; WC: waist circumference.
*C»lrbo/j]dmte»re.\‘lritltd diet of 20-25% mrbah)/dmte, S0-55% fﬂl, 25-30% protein energy distribution.

“Many had metabolic syndrome or type 2 diabetes mellitus.

maintain the beneficial effect on insulin sensitivity,
which is usually lost within 72 hours of the last
exercise session.”® The Canadian Diabetes Guidelines
(2016) recommend at least 150 minutes per week
of aerobic exercise, plus at least two sessions per
week of resistance exercise.'® Furthermore, a study
of over one million people suggested that daily
physical activity of one hour or more may eliminate
the increased risk of death associated with sitting
for eight hours a day. Such physical activities
included brisk walking at 5.6 km/h or cycling for
pleasure at 16 km/h."” On the other hand, there
is a compelling body of evidence that a sedentary
lifestyle and lack of physical activity increase the
risks of many non-communicable diseases such
as obesity, T2DM, cardiovascular disease, stroke,
some cancers, and premature mortality.'"® Many
adults globally and in the Gulf region in particular,
do spend the majority of their waking hours (i.c.,
50-70%) engaged in sedentary behavior while in a
sitting position.'**" Several factors have facilitated
such choice of sedentary lifestyles. Mechanization,
automation, computerization, and organization of
work and household chores have led to a marked
reduction in physical activity. Increased TV viewing
at all ages, particularly during childhood, and more
notably in lower socioeconomic status, has led to an
unhealthy lifestyle. Indeed, people considered thin
are less likely to take exercise and more likely to snack
frequently.””*" As a person ages, lack of physical
activity causes about 20-40% decline in muscle
integrity, strength, and power.”*

Regional studies on exercise and sedentary
lifestyle

Given the rates of physical inactivity and diabetes in
Gulf countries are among the highest in the world,

there is obviously an urgent need for population-
based public health approaches to promote regular
physical activity. Several studies documented the
low uptake of physical activity in the general adult
population and high-risk groups (e.g., diabetics)
from three different countries.”*~2¢ These studies are
summarized in Table 2. Furthermore, a recent review
also concluded that participation in physical activity,
defined as 150 minutes per week or more, is low and
was reported in adults as around 40% for men and
27% for women.”’

Contribution of myths and culture to
diabesity in the Gulf

Most common myths and misconceptions in the
Gulf are related to traditional therapy trends, and
information received from non-professional sources.
The perceived personal, social, and environmental
barriers to healthy eating among Arab adolescents
were evaluated in a large study of 4698 students aged
15-18 years from seven Arab countries.”® The main
obstacles to healthy eatingamong both genders were
identified. These included lack of information on
healthy eating, lack of motivation to eat a healthy
diet, and having no time to prepare or eat healthy
food. Reportedly, it was perceived easier and more
convenient to eat fast foods from restaurants with
delivery services, vending machine snacks, and
processed foods than to consume self-prepared and
cooked healthy foods. Dietary practices and barriers
to a healthy diet were evaluated in 409 diabetic
patients attending hospital outpatient clinics in
Al-Ain , UAE.” Only a quarter read food labeling,
over three-quarters reported being unable
to distinguish clearly between low and high
carbohydrate index food items. No one reported
counting calorie intake and nearly half indicated
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Table 2: Summary of salient studies on diet and exercise in three countries from the Gulf region.

Authors (country) Research question and population

Serour et al.?
(Kuwait)

To measure adherence to lifestyle
measures among patients with high
cardiovascular risk. A prospective
study of 334 adults with hypertension,
T2DM, or both, who completed a
routine clinic visit in one of six family
practice centers.

Al-Hazzaa.** Health-enhancing physical activity
(KSA) among 1061 adults (15-78 years).

Al-Nozha et al.” Physical activity among 17 395 adults
(KSA) (30-70 years); (from the Coronary
Artery Disease in Saudis Study carried
out in 1995-2000).

Al-Kaabi et al.?¢

Physical activity and reported barriers
(UAE)

to activity among T2DM patients.

Results and conclusions

63.5% of patients were not adhering to diet and 64.4% were
not exercising regularly. 90.4% were overweight or obese.
Barriers to adherence to diet were unwillingness (48.6%),

difficulty adhering to a dict different from that of the
rest of the family (30.2%), and social gatherings (13.7%).
Barriers to exercise included lack of time (39.0%), coexisting
diseases (35.6%), and adverse weather conditions (27.8%).

Factors interfering with adherence to lifestyle measures were

traditional food, stress, high consumption of fast food, high

frequency of social gatherings, an abundance of maids, and
excessive use of cars.

43% did not have any moderate-intensity physical activity
lasting >10 min; 72% did not engage in any vigorous-
intensity physical activity lasting > 10 minutes. 33.3% walked
> 150 min/weck. Females were engaged more in moderate
physical activity whereas males participated more in vigorous
activity. No relationship with educational level or work hours.

Inactivity prevalence was very high (96.1%). There were
more inactive females (98.1%) than males (93.9%), (p <
0.001). Inactivity increases with increasing age, especially in
males, and decreases with increasing education levels. Active
individuals had lower BMI and WC values.

25% of the diabetic patients reported an increase in their
physical activity following the diagnosis of diabetes but only
3% met the recommended physical activity level.

KSA: Kingdom of Saudi Arabia; T2DM: type 2 diabetes mellitus; UAE: United Avab Emirates; WC: waist circumference; BMI: body mass index.

that they had never been seen by dietician since
their diagnosis. Also, the factors influencing dietary
practices of 400 T2DM patients attending primary
health care centers in Bahrain were evaluated.?®
The majority were 50 years old with low educational
level. Most were overweight and obese and had
poor diabetes control; 14% denied receiving any
dietary advice, and 16.3% received advice from the
diabetic nurse. Most patients have never been
referred neither to a dietician (79.5%) nor a health
educator (84.5%). The two main barriers to dietary
regimen were ‘it takes efforts’ in 45.8% and ‘being
busy’ in 45.5%.

As such, many decision makers and patients do
not consider nutritional education an essential part
of the treatment of diabesity. This makes education
about diet and diabetes tough to implement and
follow-up. Also, there is an insufficient number of
certified nutritionists and educators in the region to
fill the gap despite genuine attempts by some health
authorities in the Gulf region to establish diabetes
educator programs. More importantly perhaps is
the habit of consuming a lot of carbohydrates either
in the form of dates or sugary drinks. Dates are
usually consumed habitually on an individual basis
with daily coffee, as part of a social hosting custom
or in abundance at seasonal times of harvesting.”

Soft drinks sales in the GCC are among the highest
in the world. About 40% of total sales come from
carbonates amounting to 88 liters per capita in
KSA.? Juices are the second largest component at
US$2.3 billion, driven by the UAE (which ranks first
globally in per capita consumption).

Other social factors in the Arabian Gulf are
noteworthy. For instance, eating from the same
plate by all family members may adversely affect the
quantity of food consumed as it is neither measurable
nor individually divided.” This may encourage some
to eat more than others. There is also, at times, a
tendency for patients not to disclose their diabetic
condition in social circles for fear of looking different
and hence would not observe their food intake.
Another observed factor is the perceived tolerance
to fatness. It has also been suggested that no social
sanctions against adiposity exist in some parts of
the Gulf** Men’s influence on determining women’s
attitudes towards body size is possibly another
contributor. In Qatar, for example, about 43% of
Arab women believed that men preferred overweight
women.” Furthermore, the traditional dress may
indirectly contribute to obesity in some countries in
the region. The traditional long and wide clothes of
men and women may mask the degree of fatness and
consequently reduce the motivation to lose weight.*
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Emerging issues in the Gulf

The expanding use of bariatric surgery

The trend towards performing bariatric surgery in
the Gulf region has increased tremendously. There
are only a few well-established governmentally
run multidisciplinary programs, and their results
are so far promising.”’” In general, outcomes of
bariatric surgery were similar for most postoperative
variables to those achieved at American counterpart
institutions.”® Short-term postoperative outcomes
(weight and comorbidity parameters) following
laparoscopic Roux-en-Y gastirc bypass as the
primary procedure performed in Ajman, UAE was
reported.”” Postoperative improvement was seen
in all parameters, and an average excess weight loss
of 68% was observed at 12 months. Additionally,
lipid profiles and glycated hemoglobin (HbA )
were significantly better at 12 months. Laparoscopic
sleeve gastrectomy surgeries at Dubai Hospital
resulted in a significant boday mass index (BMI)
loss and were associated with resolution of
diabetes and hypertension in 68.8% and 57.8% of
patients, respectively.”

Unfortunately, the positive effects on weight
reduction and improved glycemic effect observed
with low-calorie diets and bariatric surgery are
negatively challenged with potential micronutrients
losses and the false belief by most patients that the
surgery is the only step with no need for continuous
lifelong monitoring. To start with, obese individuals
tend to have relatively high rates of micronutrient
deficiencies before surgery, which is compounded by
further losses after surgery (biotin, thiamine, vitamin
E, vitamin C, chromium, zinc, and selenium).*!
Therefore, there is an urgent need for further
education, regulation, and monitoring concerning
bariatric surgery. This will assure initial assessment for
the appropriateness of the surgery and subsequently
guarantee appropriate follow-up. This may be best
achieved through the establishment of appropriate
collaborative, multidisciplinary team programs, and
transnational scientific and professional societies.
Even board-type certification in bariatric medicine
on regional basis guided by international experience
may be needed.

Sugar substitutes
The six GCC countries represent a US$8.4 billion
soft drinks market. In 2015, Saudi’s received 35% of

their sugar from soft drinks. That is nearly double
the global average and is above the comparable figure
for carbonates-loving countries like the US (29%)
and Mexico (32%). There has been an increased use
of artificial sweeteners as a means to reduce excess
calorie and sugar intake.* Large epidemiologic studies
supportan association between artificially sweetened
beverage consumption and weight gain in children.
One mechanism proposed is decreased hedonic brain
response post-consumption of artificially sweetened
beverages leading to a feeling of satisfaction, which
may fuel further food consumption.” This emerging
concept of possible adverse metabolic effects
attributed to sweeteners has been lately downsized
due to limited randomized controlled trials. In fact,
there is still no strong clinical evidence for causality
regarding artificial sweetener use and metabolic
health effects.*” More studies in this area are badly
needed globally and regionally.

Dietary supplements

Opver the past two decades, there has been a near-
explosive trend worldwide for the use of herbal
and dietary supplements (DS). DS include
multivitamins, phytochemicals, and antioxidants as
part of ‘alternative, ‘integrative, or ‘complementary’
care. Examples of common herbal products used in
the region include, helba (fenugreck), cinnamon,
and mixtures of Arabic and Indian herbs and spices.
In one study, the 10 most commonly used DS (in
descending order) were: fish oil/omega-3-fatty
acids, glucosamine, echinacea, flaxseed, ginseng,
combination herb pills, gingko biloba, chondroitin,
garlic, and coenzyme Q10.* Furthermore, 63
prospective randomized controlled trials were
reviewed and found that, with the possible exceptions
of vitamin D and omega-3-fatty acids, insuflicient
evidence to support the routine use of DS and many
agents were associated with harm due to interactions
with concomitant drug administration.*

Endocrine-disrupting chemicals

The rising obesity trends have been linked to possible
exposure to end-products of pollution associated
with the spread of industrial chemical production
and environmental exposure to endocrine-
disrupting chemicals (EDCs). These include
chemical compounds such as bisphenol A (PBA)
and alkylphenols; or organophosphate pesticides

and perchlorates found in a broad range of products.
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Pesticides, paints, adhesives, and plastics, as well as
in nearly all industrial goods and, most concerning,
in foods as preservatives and artificial sweeteners
have all been incriminated.®# These EDCs may
act by mimicking or disrupting metabolic pathways
affecting insulin resistance and inducing weight
gain. Release of these chemicals into natural waters
and wastewater treatment plants are expected to
have detrimental effects on wildlife and humans.
Organophosphate pesticides were used during
recent armed conflicts in the region.”” Their long-
term effects are still to be seen. Similarly, the growing
habit of consuming preserved water in plastic bottles
exposed to a high environmental temperature in the
Gulf region may be another problem. There is an
urgent need to conduct further studies in this area
to resolve these concerns. In the interim, simple
instructions should be given to the public. These
measures include washing hands thoroughly after
use of industrial products such as paints, fertilizers,
adhesives, cleaning agents, and lawn and garden
treatments, and also washing fruits and vegetables
thoroughly before consuming or cooking them.
Further measures include using organic fertilizers
and cleaning products and avoiding the use of plastic
food containers. Finally, maintaining adequate
dietary iodine (i.c., through the use of iodized
salt) is recommended to minimize the effect of
perchlorate exposure.

Special circumstances

Childhood obesity

Childhood obesity is a growing problem in the Gulf
region. Some contributing factors include eating
outside the home, television and computer viewing
for long hours, eating while watching television,
exposure to food advertising, extra snacking, and
lack of physical activity. Eating outside the home
has increased in primary school children (6-11
years).*® The proportion of obesity exceeded 50%
among those who eat outside the home more than
five times per week.” Eating outside home was
significantly associated with childhood obesity
(p <0.001). In KSA, obese preschool children (4-6
years) watched television significantly longer than
non-obese children (197 vs. 150 minutes per day,
p < 0.001).” In Bahrain, more obese adolescents
(57%) consumed their main meals (lunch and
supper) while watching television than non-obese

(46%) adolescents. Chocolates, sweets, potato chips,
soft drinks, and nuts were reportedly the main foods
consumed while watching television.® Exposure
to food advertising, especially TV commercials,
may influence the viewers’ food choices. The main
television food advertisements preferred by children
(5-12 years) included fast foods, chocolate and
sweets, milk, and soft drinks (43%, 41%, 40%, and
38%, respectively).” The authors of one study used
the Global Burden of Disease (GBD) 2015 study
results to explore the burden of high BMI in the
Eastern Mediterranean Region.”> They calculated
that the prevalence of obesity increased for adults
from 15.1% in 1980 to 20.7% in 2015 and from
4.1% to 4.9% for the same period among children
(aged 2-19 years). In 2015, there were 417 115
deaths and 14448 548 disability-adjusted life years
(DALYs) attributable to high BMI in the region,
which constitute about 10% and 6.3% of total deaths
and DALYs, respectively, for all ages. The author
called to invest resources in prevention and health
promotion efforts to reduce this burden.”

Impact of pregnancy and breastfeeding

Some studies have linked weight changes during
pregnancy and breastfeeding to the development
of obesity later in life. A direct linear association
was observed between higher parity and obesity
(p < 0.001). Breastfeeding was also considered
potentially protective against weight gain in
childhood. A study from Kuwait refuted this
concept and reported that neither breastfeeding nor
its duration was associated with childhood obesity
when potential confounders were controlled for.>
Whether the introduction of solid foods to the
infants before two months is linked to obesity
remains unproven.” One study showed that children
who received solid foods before two months of age
were two-times at risk of becoming overweight
than those who received solid foods later.>?
Further studies are needed in the Gulf region to
elucidate the relationship of obesity with parity and
breastfeeding practices.

Nutritional impact of Ramadan fasting

In principle, fasting is meant to reduce energy
consumption and glucose toxicity, and facilitate
weight reduction. Studies on nutritional status
during Ramadan have encompassed multiple
aspects such as body weight and body composition,

@il ool cslogd cubol



ALY BERNARD KHALIL, ET AL.

279

hydration status, and energy expenditure. Changes
in various metabolic parameters of glucose and
lipid metabolism, biochemical and hematological,
and biochemical measures of liver, kidney,
and immunological functions have also been
investigated.”* The impact of fasting on intermediary
metabolic changes in glucose homeostasis produce
decreases in fasting glucose, insulin, and insulin
resistance after four weeks in healthy normal weight
individuals with mild weight loss (1-2% from
baseline). Ramadan fasting lowers body weight,
body fat percentage, and BMI. Although weight
decreased during Ramadan in most studies, weight
regain is prevalent during the following months.>
This is because the concept of Ramadan fasting has
been deformed in the GCC and some other Muslim
countries to become a month of overabundance
in nutrient consumption. Logically, adherence to
dietary discretions and moderate physical exercise
during Ramadan may enhance the opportunities for
weight loss without increased risk of hypoglycemia.
Individualized education and diabetes treatment
programs were shown to help patients with T2DM
achieve a safer fast during Ramadan, and perhaps lose
some weight and improve their glycemic control.”
Although several studies have shown that Ramadan
fasting had no serious adverse effect on offspring, it
is reccommended that pregnant women should avoid
fasting because of the limitations of these studies and

the clear religious guidance for their exemption.*®

Prediction of future trends

Important studies were published on prediction
future trends in obesity and diabetes in the Gulf
region.”” The prevalence of obesity among adults
in KSA 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 KSA from 1992-2022.% Five studies
conducted between 1989 and 2005 were eligible for
inclusion, using 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 35-44, 45-54, and 55-64 years

age groups. Effective national strategies are needed to

reduce or halt the projected rise in obesity. The same
group compared estimates and projections of T2DM
prevalence in KSA from a validated Markov model
against other modelling estimates.® A discrete-state
Markov model was developed and validated that
integrates data on population, obesity, and smoking
prevalence trends in adult Saudis aged > 25 years to
estimate the trends in T2DM prevalence (annually
from 1992 to 2022). The model was validated by
comparing the age- and sex-specific prevalence
estimates against a national survey conducted in
2005. Prevalence estimates from this new Markov
model were consistent with the 2005 national
survey and very similar to the GBD study estimates.
Prevalence in men and women in 2000 was estimated
by the GBD model at 17.5% and 17.7%, respectively,
compared to 17.7% and 16.4% in this study. The
IDF estimates of the total diabetes prevalence were
considerably lower at 16.7% in 2011 and 20.8% in
2030, compared with 29.2% in 2011 and 44.1% in
2022 in this study.

Diabesity in the Gulf: The way forward

We have convincingly argued that diabesity is a major
global and regional public health challenge. It has
reached an epidemic order of magnitude in the Gulf
region. Identifiable factors are multiple and difficult
to tackle at the individual level. Concerted efforts
are urgently needed to address this ever-expanding
problem. Major efforts should be made to reinforce
healthy lifestyle education through the production
of educational and awareness tools and materials in
layperson language. These should be disseminated
to the general public, schools, and the media.
Misconceptions and wrong beliefs about unproven
dietary regimens should be discouraged. The role
of medical educators should be recognized. The
number of medical nutritionists should be increased
at all levels of diabetes clinics namely, primary care,
hospitals, and specialized centers. Although the
dietary pattern in the Gulfregion is mostly that of high
carbohydrate and high fat consumption, there is no
evidence to specify the ideal proportions of calories
from carbohydrate, protein, and fat for people with
diabesity. Consequently, macronutrient distribution
should be based on individualized assessment of pre-
existing eating patterns, preferences, and metabolic
goals with a preferential push towards the well-
established low-carbohydrate Mediterranean, and
dietary approaches to stop hypertension diets.
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The rates of physical inactivity and diabetes in
the Gulf are among the highest in the world. There
is an urgent need for population-based public health
approaches to promote physical activity as the
norm rather than the exception. Healthy lifestyle
promotion should target, in particular, children at
home and school. Similarly, the recent World Health
Organization recommendations on sugary soft drinks
need to be implemented promptly. Furthermore, it is
the responsibility of policy-makers to limit the access
to the market of high-energy food items. Steps in this
direction have already been contemplated in KSA
where imposition of taxation on sugary beverages is
being considered. There is a growing trend towards
bariatric surgery in the Gulf region. Regulation
with accreditation and clinical governance should
lead to appropriate patient selection for bariatric
surgery by multidisciplinary teams only. The role of
micronutrients should be addressed with all patients
in the pre- and postoperative stages. Structured
education should be employed to enlighten people
on proper fasting to achieve the expected benefits
from Ramadan.

Research based in the Gulf region on the
biological, environmental, and cultural basis of the
diabesity should be encouraged and supported.
In 2007, health authorities of the GCC countries
launched the ‘GCC Action Plan’ for the prevention
and control of diabetes over a 10-year period
(2008-2018).° The plan was endorsed by the
Dubai Declaration on Diabetes and Chronic Non-
Communicable Diseases in the Middle East and
North Africa Region in 2010. Although reports
sponsored by the pharmaceutical industry from
some of the Gulf countries found the status of
diabetes care to be suboptimal,® formal interim and
final reports on the outcomes of the ‘GCC Action
Plan’ are eagerly awaited.
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