y

rnal of Cli n
i
ou

l Cardiolog
nta

xp
l & E erime
ca

J

ISSN: 2155-9880

Journal of Clinical and Experimental
Cardiology

Review Article

Diabetes and its associated cardiovascular complications in the Arabian Gulf:
Challenges and Opportunities
Samer Ellahham*
Cleveland Clinic Abu Dhabi and Cleveland Clinic Foundation, Abu Dhabi, United Arab Emirates

ABSTRACT
Diabetes is rising worldwide but it is reaching an epidemic level in the Middle East countries. The age-adjusted
prevalence is reported to be 10.8% as compared to the global prevalence of 8.8%, resulting in higher healthcare
expenditure, mortality and cardiovascular complications. The major contributing factors for diabetes and its related
complications in the GCC countries include rapid urbanization, rising obesity, sedentary lifestyle, poor dietary intake
and some cultural habits. Sub-optimal glycemic control at baseline is another contributing factor that is reported to
increase by age. Global recommendations for the prevention of diabetes and associated cardiovascular complications
are needed to help curtail the problem of diabetes effectively. Several initiatives have been undertaken resulting in the
establishment of diabetes centers and policies, but these efforts need to be on a larger scale. Physical education and
self-management awareness should be delivered to combat diabetes, especially in the younger generation and females.
Large-scale clinical trials are also warranted keeping in mind the risk factors for diabetes in the region.
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INTRODUCTION

Diabetes mellitus (DM), one of the public health issues of the
21st century [1], is a leading cause of morbidity and mortality
worldwide and it continues to increase with reducing physical
activity and increasing obesity [2]. Around 415 million people
were suffering from DM in 2015 and this is estimated to reach
approximately 652 million in 2040 [3]. This also calls for a major
financial burden as the DM related health expenditure is
expected to rise to $802 billion in 2030 from $673 billion in
2015 [3]. Among adults, DM is responsible for 14.5% of all-cause
mortality, and around 50% of these deaths occur before 60 years
of age [4].
According to the World Health Organization (WHO), DM is the
third highest cause for premature mortality (6%) after
hypertension (13%) and tobacco use (9%) [5]. Moreover, the
complications associated with DM constitute a significant cause
of disability and reduced quality of life [2]. Fast socioeconomic
development has resulted in obesity and a high prevalence of
diabetes and chronic diseases. Factors contributing to the rise in
the prevalence rate of diabetes and obesity are multifactorial and

primarily linked to economic development, and the parallel shift
in culture, lifestyle, and dietary habits [6].
The risk of vascular comorbidities in DM patients is around twofold [7], with 80% and 50% relative risk with myocardial
infarction (MI) and stroke, respectively, as compared to people
without DM [8]. The risk of cardiovascular disease (CVD)
mortality is 2-4-fold higher in the diabetic population as
compared to the non-diabetic population [9,10]. Patients
suffering from type 2 diabetes mellitus (T2DM) have 2 fold risk
of coronary heart disease (CHD) and 2.27 fold risk for ischemic
stroke [7]. T2DM is also a major contributing factor to heart
failure, peripheral arterial insufficiency and microvascular
complications [11].
This review addresses the magnitude of the problem of diabetes,
prevalence and cardiovascular complications of DM in the Gulf
Cooperation Council (GCC) countries. Further, the review also
highlights the causes, guideline implications, and prevention
measures for DM control in the GCC countries.
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ALARMING PREVALENCE OF DM IN THE MIDDLE EAST

DIABETES PREVALENCE IN THE GCC COUNTRIES

A very high prevalence of DM is reported from the Middle East.
Recently a retrospective study reported the pooled prevalence of
diabetes (19%) with the highest prevalence in Bahrain (33.60%)
and the lowest prevalence in Yemen (9.80%) [12]. The study also
reported a high prevalence of T2DM among men in Bahrain,
Saudi Arabia, the United Arab Emirates (UAE), and Kuwait,
despite the diverse socio-economic and cultural settings [12].
The International Diabetes Federation (IDF) 2017 reported that
the age-adjusted comparative prevalence of DM in the Middle
East and North Africa in 2017 was 10.8% (second to North
America and the Caribbean – 11%) [13]. Moreover, the
prevalence of undiagnosed DM in this region was 49% in 2017,
and the mortality rate due to DM in patients <60 years was
51.8% [13].

The number of people with T2DM in GCC countries has
dramatically increased in the past two decades (Bahrain, Saudi
Arabia, Kuwait, Qatar, UAE, and Oman) [14] and is expected to
increase by 96.3% by 2035 [15]. The estimated prevalence of
DM in adults in each of the GCC countries was reported to be
higher than the global prevalence of 8.8% (7.2-11.3%; 20 to 79year-old age group) [3]. GCC countries reported a higher
random pooled prevalence of 24% as compared to 16% in nonGCC countries (Lebanon, Cyprus, Iraq, Jordan, Palestine,
Turkey, Syria, Egypt, Iran, and Yemen) [12]. IDF reports that
one in five people living in the GCC countries has T2DM,
which is among the highest prevalence worldwide. This
prevalence is slightly lower in Oman (one in six-person has
T2DM) [15]. The table below summarizes country-wise T2DM
prevalence in the GCC and non-GCC countries (Table 1).

Table 1: Country-wise prevalence of DM [12].
GCC countries

Non-GCC countries in the Middle GCC countries
East

Non-GCC countries in the Middle
East

Country

Prevalence

Country

Prevalence

Bahrain

33.60%

Lebanon

26.41%

Saudi Arabia

29.10%

Cyprus

26.00%

UAE

25.83%

Iraq

19.60%

Kuwait

25.40%

Jordan

18.27%

Qatar

17.97%

Palestine

16.90%

Oman

13.08%

Turkey

16.00%

Syria

15.60%

Egypt

12.70%

Iran

9.90%

Yemen

9.80%

FACTORS CONTRIBUTING TO DIABETES IN GCC
COUNTRIES

Change in dietary pattern and lack of physical activity in
the Gulf region
During the past four decades, there is a change in food habits
due to an increased income and urbanization in Arabian Gulf
countries [16]. There has been an increased in the consumption
of junk food especially by school children [17]. A study reported
only 38% of the population consume fresh vegetables and 40%
eat fresh fruits [6]. A study from Bahrain determined that
around 19% and 22% of school-aged males and females avoid
breakfast, respectively [18]. A similar trend was also detected in
15% and 49% of Saudi adolescent males and females,
respectively [19]. Evidence suggests that a sedentary lifestyle and
J Clin Exp Cardiolog, Vol.11 Iss.2 No:650

lack of physical activity increase the risk of various diseases such
as obesity, T2DM, CVD, stroke and premature mortality [20].
Studies documented that adults of the Gulf countries spend
most of their waking time (50%-70%) in sedentary behavior
through sitting position [21,22]. Computerization, organization
of work, and household chores has led to a noticeable decrease
in physical activity.

Rising obesity trend in the GCC countries contributing
to DM
Obesity is the growing epidemic situation in the Arabian Gulf
States and is also one of the main reasons for the high
prevalence of T2DM [23]. The average obesity rate in the GCC
countries has been reported to be 40%, which is an alarming
level across the world. This situation is likely to get worse in the
2
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future as the sedentary population in the region ages [24]. The
obesity rate in children and adolescents in the GCC countries
ranges from 5% to 14% in males and 3% to 18% in females
[25]. Perceived tolerance to fatness is one of the factors
contributing to obesity. Also, married women are more prone to
obesity as compared to unmarried women [26] probably due to a
less active lifestyle and habit of eating together which might
reinforce increased food intake [27,28].

Endocrine-disrupting chemicals
The trend of rise in obesity has been associated with exposure to
end-products of industrial chemical production and
environmental exposure to endocrine disrupting chemicals
(EDCs) such as bisphenol A (PBA) and alkylphenols; or
organophosphate pesticides and perchlorates (d). These EDCs
disrupt metabolic pathways thereby affecting insulin resistance
which led to weight gain [6].
HEALTH CARE SERVICE STATUS IN THE GCC COUNTRIES

GCC countries have healthcare as top priority. Saudi Arabia has
the highest DM related healthcare expenditure among the GCC
countries (spends 21% of their total health expenditure while
the other GCC countries spend between 16% and 19%) [29]. In
2013, the direct and indirect costs of the CVD and DM reached
over $11 billion. This cost is estimated to increase to $67.9
billion by 2022, which is equivalent to one and a half times the
healthcare budget of the GCC countries [30,31].
IMPLEMENTATION OF GLOBAL GUIDELINES ON DM IN
GCC NATIONS

Poor glycemic control at baseline
The American Diabetes Association (ADA) has set a goal of
glycosylated hemoglobin (HbA1C) <7% as an indicator for
optimal glucose control for DM management and preventing
complications associated with it [33-36]. However, despite ample
evidence from clinical trials showing the benefits, the HbA1c is
sub-optimally poorly controlled in this region [32]. Table 2
summarizes the scenario of poor glycemic control in the T2DM
population in some of the GCC countries [33-37]. Moreover, a
study in Kuwait reported that around 55% of T2DM patients
had an HbA1C value of >9%.
Table 2: Country-wise prevalence of poor glycemic control

reasonable glycemic control. The odds ratio of good glycemic
control was found to be 0.8 between DM ≥ 5 years duration and
DM <5 years duration [39]. D’Souza also reported significantly
poor glycemic control with the duration of DM [37].
IDF 2016 report revealed suboptimal baseline care in patients
with DM, along with inadequate management practice [40].
DiabCare survey also found considerably higher mean HbA1C,
fasting plasma glucose (FPG) and postprandial glucose levels
(8.3%, 155.9 mg/dL and 218.2 mg/dL, respectively) in DM
population of the GCC countries [41] than advised by ADA
[42].
RECENT INITIATIVES TO TACKLE DIABETES IN THE GCC
COUNTRIES

The Gulf countries are building momentum towards
encountering the growing burden of obesity and DM. Leaders
from the GCC countries approved a strategy for tackling noncommunicable diseases in 2014. Imperial College London
Diabetes Centre opened in Abu Dhabi in 2006 is a world class
center. Joslin Diabetes Centre was set up in Dubai and UAE has
witnessed the establishment of several diabetes centers. UAE
also organizes public awareness campaigns regularly. A screening
program was initiated in Abu Dhabi which inspired other GCC
countries and a similar program is expected by them in the near
future [15]. After the establishment of the Dasman Diabetes
Centre for training and research, Kuwait is looking forward for
building DM surveillance capacity. Several other initiatives have
been taken in the GCC countries like health education in UAE
schools, national plan for control of chronic disease in Bahrain,
specialized clinics in Saudi Arabia, and NIZWA project in
Oman [43]. IDF has valued the efforts of the national diabetes
program of Oman. Taxes are levied on sugary beverages in Saudi
Arabia [6]. Qatar presented a national diabetes strategy in 2015.
PREVENTION OF DM AND CARDIOVASCULAR
COMPLICATIONS

Need for revised clinical practice in the GCC nations
GCC countries need to introduce a diabetes awareness program
and educational models to spread DM awareness and improve
patient compliance, thereby inspiring better self-management.
Healthcare professionals should be aware of risk factors
associated with DM and should be up to date with recent
guidelines on DM self-management [44]. Promoting physical
education across the GCC countries, especially among females,
is highly recommended. Awareness programs on diet control
and calorie intake should be promoted in these countries.
Gender equity is encouraged in the GCC countries to increase
female contributions in healthcare and decision-making [27].

Country

Percentage having HbA1C >7

Saudi Arabia [38]

59% to 70.7%

UAE [39]

68% to 69%

Bahrain [40]

86.5% to 88.8%

SUMMARY OF KEY CONSENSUS RECOMMENDATIONS FOR
THE MANAGEMENT OF PATIENTS WITH T2DM AND CVD

Oman [41, 42]

54% to 65%

The consensus recommendations for the management of T2DM
and CVD are as follows [43]:

Glycemic control was found to be associated with the duration
of T2DM in the GCC countries [37]. A study conducted in
Oman reported an inverse relationship between age and

• Lifestyle modification such as dietary intervention (medical
nutrition therapy) should be recommended to retain the
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efficacy of the pharmacological therapies in T2DM and CVD
(Grade A).
• To achieve specific HbA1c target, the patient with T2DM and
high risk of CVD should be given metformin as alone or in
combination with other drugs as first-line therapy;
GLP1receptor agonists (GLP1RA) or SGLT2 inhibitors
(SGLT2i) as a second/third-line therapy in patients with renal
impairment and pioglitazone (thiazolidinedione) as a fourthline therapy.
• Screening and assessment of biomarker and imaging
techniques are essential to determine HF in T2DM patients
with their accuracy and specificity along with the treatment
guidance that helps the healthcare professionals to select the
best treatment plan for each patient.

3.

4.
5.
6.
7.

FUTURE DIRECTIONS

As compared to the level of T2DM in the Middle East, the
research data on the disease is scarce. Specific data from many
Arab countries are still missing which would be crucial in
formulating a strategic plan for combating the disease. A rising
trend in obesity in this region warrants ethnic-specific obesity
cut-off points for the risk of diabetes [14]. Data is also scarce on
self-management which could be compensated by raising
awareness and spreading knowledge regarding DM in the
Middle East population. Middle East countries are culturally
different from western countries and thus cultural adaptation in
the studies hinders the effectiveness of diabetes self-management
education (DSME). This warrants the GCC specific
interventions for the management of T2DM self-management,
which probably would make the interventions more effective.
CONCLUSION

The prevalence of DM is reaching an epidemic in the GCC
countries and a higher prevalence of obesity and a sedentary
lifestyle is sprouting this crisis. Low physical activity trend and
increasing fast-food culture, attributed to economic
transformation, has led to very high obesity level in these
countries. Low healthcare expenditure and poor glycemic
control amplified the burden of DM and its related
complications in the region. Public awareness, patient-specific
lifestyle modifications and large clinical trials on CVD outcomes
related to diabetes are needed. Several initiatives have been
taken by the Gulf countries, but more is needed to tackle the
growing prevalence. This review suggests that extra efforts are
needed for preventive and curative strategies in order to decrease
the burden of this non-communicable disease. Large-scale
clinical trials are also warranted keeping in mind the risk factors
for diabetes in the region.
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