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Abstract: The World Health Organization has ranked Saudi Arabia as having the second highest rate
of diabetes in the Middle East (7" highest in the world) with an estimated population of 7 million liv-
ing with diabetes and more than 3 million with pre-diabetes. This presents a pressing public health
problem. Several challenges in diabetes management need to be tackled in Saudi Arabia, including the
growing prevalence (chiefly among children and young adults), micro-and macrovascular complica-
tions, lifestyle changes, late diagnosis, poor awareness and high treatment costs. Over the last two dec-
ades, the Saudi population saw an increase in the expenses in healthcare and treatment of diabetes by
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by more than 500%. In 2014, the health care budget was 180 billion (Saudi Riyal) of which 17 billion was spent on all
Saudis, with an approximate 25 billion on the entire Saudi diabetic population. This implies that the direct expense of dia-
betes is costing Saudi Arabia around 13.9% of the total health expenditure. Therefore, unless a comprehensive epidemic
control program/multidisciplinary approach is stringently enforced, the diabetes mellitus burden on Saudi Arabia will
probably increase to very serious levels. It is crucial to implement improved health and health-related quality of life of to
those with diabetes, thus minimizing the social and personal expenses for diabetes care in Saudi Arabia. In this study we
discuss the significant and major threats posed by diabetes mellitus to the Saudi population and recommend essential pos-

sible solutions to delay/prevent this formidable issue.
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INTRODUCTION

Diabetes Mellitus (DM) has been dubbed the 21% cen-
tury’s prime healthcare challenge across the globe, by the
World Health Organization (WHO) and the International
Diabetes Federation (IDF). Diabetes related complications
and mortality also generate social and economic challenges
that seriously impact the lives of individuals, families, busi-
nesses, and the entire society [1]. It also places a heavy bur-
den on individuals and health care systems worldwide. In
2011, diabetes related deaths were around 4.6 million glob-
ally and a minimum of US$ 465 billion was utilized in
healthcare expenditures, an equivalent of 11% of the total
healthcare expenditure in adults [2]. A recent study from
Saudi Arabia revealed that out of the allocated 180 billion
Riyals (for health care in Saudi Arabia), 17 billion Riyals
cover all Saudis, and approximately 25 billion for the entire
diabetes population in the country [3]. Diabetes thus directly
costs around 13.9% of the total health expenditure in Saudi
Arabia. If the undiagnosed population is included in the
treatment pool, the cost would soar to 27 billion Riyals. As-
suming that individuals with glucose intolerance (pre-
diabetes) progressed at the current rate, the total cost would
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sky rocket to 43 billion Riyals. The projection post the 2014
Saudi census estimates the total population of the country to
be about 20 million Saudis and 9.5 million non-Saudis.
Hence, these estimates incurred to treat diabetes would be
25, 39.8, and 63.4 billion Riyals for the total population if it
is assumed that the non-Saudis and Saudis experience the
same disease patterns [3]. Significantly it must be noted that
over the last two decades, healthcare expenditures incurred
by those with diabetes rose by more than 500%. In 2010, on
average, those suffering with diabetes have borne medical
healthcare expenditures ten times more ($3,686 vs. $380,
21% of the total healthcare budget) than those without diabe-
tes [4, 5]. Therefore, it becomes imperative to improve the
health and related quality of life outcomes, thereby decreas-
ing the social and personal costs of the diabetes-inflicted
population. Also, in Saudi Arabia, diabetes has reached crisis
levels. Such a situation cannot afford any further delay in
action. Besides, the human despair and distress caused by
diabetes are intolerable and indefensible. If ignored, the rise
in the diabetes rates, in the future, in Saudi Arabia could
reach proportions similar to the ethnic populations like the
Pima Indians, among whom nearly 50% of the adult popula-
tion are diabetic [6]. Therefore, it is crucial for Saudi Arabia
to have credible data on the trends in DM prevalence and its
likely projections in the future. These data are highly essen-
tial to ensure proper health policy planning and resource
distribution for the prevention and control of DM. This re-
view reports the important and major demands made by DM
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among the Saudi population and suggests critical and prom-
ising solutions to delay/prevent this devastating health issue.

METHODS

With the help of a senior researcher a literature search
was done in the archives of the National Library of Medi-
cine/PubMed as well as the Ovid Medline databases. General
search engines were also employed and non-peer reviewed
professional and specialist guidelines and workshops on dia-
betes mellitus websites only in English and Arabic were ac-
cessed. We selected the articles were by reviewing their titles
and abstracts along with the additional references from the
lists mentioned in selected articles.

1. MAJOR CHALLENGES

1.1. Rising Prevalence of Diabetes and Pre-diabetes

Sustained monitoring of the frequency and occurrence of
diabetes are major issues challenging the Saudi health care
division. According to the WHO, Regional Office for the
Eastern Mediterranean, six out of the ten countries having
the highest prevalence of diabetes in the world are in the
Middle East: Bahrain, Kuwait, Lebanon, Oman, Saudi Ara-
bia and the United Arab Emirates [7]. In 2011, the IDF sta-
tistics for type 2 diabetes mellitus (T2DM) revealed an esti-
mated 9.1% from the Middle Eastern North African
(MENA) populations with the disease (32.8 million). As-
suming that this trend continues, the IDF projection is that
by 2030, the diabetes population in the MENA region will
nearly double, touching 59.7 million [2, 8]. Diabetes preva-
lence in Saudi Arabia has reached alarming proportions.
More than 25% of the adult population has diabetes, a pro-
portion that is predicted to more than double by 2030. In
fact, half the population above 30 years of age is prone to
diabetes [9].

The high prevalence of diabetes in Saudi Arabia has been
clearly shown to represent a major clinical and public health
problem. According to prior findings of Saudi studies, the
lowest prevalence of diabetes was 2.5 % among 1387 males
surveyed in Al-Kharj area (in 1982); the highest prevalence
(309%) was observed in patients surveyed at a primary care
clinic (in June 2009) [10]. Another study reported that Saudi
Arabia was right at the top in terms of overall prevalence
with 17,817 cases per 100,000 people (in 2013), more than
twice the report of China’s 6,480 per 100,000 and that of the
United States of 6,630 per 100,000 [11]. A recent publication
(in 2014) revealed that abnormal glucose metabolism has
reached epidemic proportions, with more than half the Saudi
population age >30 years being diagnosed as either diabetic
(25.4%) or pre-diabetic (25.5%) [12]. Also, 40.3% of the
diabetic patients were blissfully unaware of their disease -
and this is one of the highest ever reported percentages on a
global scale [12]. A majority of the studies reviewed re-
vealed that the prevalence of diabetes was increasing with
age among the Saudi community, more prevalent among the
males than females. The most recent study (in 2015) reported
that the diabetes had increased ten-fold over the past four
decades in the Saudi community. Also, the prevalence of
diabetes was high in the 30-39 age group (between 12-20%
i.e. almost 1 million people) [9].
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1.2. Rising Prevalence Among Youth

Based on the latest statistics released by the National In-
formation Center at the Ministry of Interior and by the Saudi
Press Agency, around 67% of the Saudi population is
younger than 30 years of age while at least 80% are below
40 years. Till very lately, T2DM was typically understood as
a disease striking the middle-aged and elderly populations.
Although it still remains true that this age-group is at a
higher risk than the younger adults, mounting evidence re-
veals that the onset of the disease in those below 30 years is
becoming increasingly common. Also, in the past, type 1
diabetes was the predominant type occurring in children; but
for the last 20 years (mainly the year after 2000), T2DM,
recognized by its different etiology, is forging into the lead,
emerging with a new entity called ‘double diabetes’ [13-15].
The International Diabetes Federation has issued a stringent
warning that unless health habits are immediately modified
50% of the Saudis will be diabetic by 2030. Also, 3 million
(18%) Saudi children are overweight or obese, forming a
category most susceptible for diabetes [16].

While type 1 diabetes continues to be the most prevalent
form of the disease in children globally, it is possible that
T2DM will be the leading form within ten years, in many
countries [17]. Among the Japanese children, it has already
become more common than type 1 diabetes, accounting for
80% of the childhood diabetes [17]. In Saudi Arabia, the
onset age of T2DM is normally low; also, now this type of
diabetes is being identified more frequently in children. The
earlier studies from Saudi Arabia reported that many young
adults are being diagnosed with this destructive disease [10];
therefore, it has been recommended that every Saudi above
30 years or more should be screened for both T2DM and
pre-diabetes to comprise the disease. The American Associa-
tion of Clinical Endocrinologists has also suggested that
high-risk adults undergo annual screening from age 30 on-
wards [18].

1.3. Lifestyle Related Risk Factors

The main factors driving this epidemic are the demo-
graphic changes with longer life expectancy and lifestyle
changes resulting from rapid urbanization and industrializa-
tion [4]. Several researches have revealed that a healthy life-
style can significantly reduce the risk of T2DM, and/or delay
its onset in the genetically susceptible groups [9,19]. Further,
diabetes can be more effectively controlled when patients
intentionally choose to maintain healthy lifestyles. The most
significant risk factors linked with T2DM, apart from a fam-
ily history of diabetes, includes physical inactivity and obe-
sity [19,20]. Also, among the Saudi population, the con-
sumption of vegetables and fruits is infrequent with greater
preference for meat and heavy carbohydrates, primarily
dates, in their main diet. Considered in the context of the
country’s current wave of westernization, such dietary im-
balance has progressively deteriorated to include high car-
bonated drinks and processed food [4].

Over the last four decades, Saudi Arabia has experienced
rapid economic growth accompanied by a remarkable in-
crease in the standards of living and implementation of a
‘Westernized’ lifestyle, characterized by unhealthy dietary
choices, and limited physical activity [19]. The increased
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prevalence of T2DM was also observed during the same
period, which is a spin-off from the striking lifestyle
changes, besides the genetic predisposition of the Saudis to
diabetes, and their high predominance of consanguineous
marriages [19]. Significantly, it must be noted that several
recent reports have documented a strong association between
increased per capita income and economic development on
the drastic rise in diabetes prevalence [4-5]. There is an evi-
dence that urbanization and economic development in
emerging economies, such as China, have also led to a dras-
tic decline in overall and occupational physical activity. In
West Africa, urbanization have enabled physical inactivity
and diabetes is a major health concern [4-5]. The great bene-
fits of weight loss and physical activity strongly imply that
lifestyle modification should be the first decision taken to
prevent or delay diabetes. The goals recommended include
moderate weight loss (5-10% of body weight) and modest
physical activity (30 min daily) [21, 22].

1.4. Obesity

Obesity and overweight, which are directly connected
with lifestyle, largely increase the risk of developing T2DM
in Saudi Arabia. Both are modifiable risk factors for diabetes
[19-23]. One of the studies in Saudi Arabia reported that
almost 50% of the children in the Eastern province sample
showed a BMI above the 85™ percentile. This made it amply
clear that Saudi children started to gain weight between 5
and 9 years of age, by which time 21% of children were
overweight and 21% were obese. Unfortunately, their weight
gain continued to increase into the adolescent years [24].

The Global Burden of Disease study (2010) demonstrated
that high BMI was the major risk factor for the disability-
adjusted life years in Saudi Arabia. Prior studies in Saudi
Avrabia too reveal an increasing tendency in the prevalence of
obesity. Data recorded from the late 1980s through the mid-
1990s show an average 20% prevalence of obesity, ranging
from a low of 13.1% among men to a high of nearly 26.6%
among the women. However, all prevalence assessments
from 1995 onwards are higher than 35% [24-26].

A higher occurrence of obesity in diabetics is a well-
recognized fact, with 80% to 90% of those diagnosed with
T2DM being obese [10]. Prior studies in Saudi Arabia also
imply an increasing trend in the frequency of obesity. Also,
when the prevalence of obesity among the diabetic patients
was studied in various provinces of Saudi Arabia, the results
from these studies revealed significantly higher prevalence
overweight and obesity rates among the diabetics than non-
diabetics, with relatively higher rates observed among the
female diabetic patients [26,27,28].

1.5. Delayed Diagnosis

From the research it is evident that T2DM often develops
over many years and the individual may be asymptomatic
until complications surface. This implies that often many
chances are often lost for the treatment and control of diabe-
tes and prevention of the debilitating complications. If the
high-risk individuals are identified early, appropriate inter-
vention measures including dietary changes and increased
physical activity can be taken, thus helping to prevent, or at
least delay, the onset of diabetes [29, 30]. Studies also re-
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vealed that the diagnosis of DM by a physician was usually
delayed, with a median delay of greater than two years. In
fact, some remained undiagnosed for more than seven years.
The great number of undiagnosed diabetes threatens to result
in an increased frequency of diabetes-related complications,
as any delay in diagnosis and treatment gives scope for com-
plications to occur, and will culminate in greater healthcare
expenses in the future [31]. The IDF has stated that presently
there is a high percentage of individuals with undiagnosed
diabetes in Saudi Arabia [29].

As diabetes is a relatively asymptomatic disease and also
because of the poor awareness regarding it among the Saudi
population, delayed diagnosis of the disease is often the case,
by several years sometimes. Thus, many patients could al-
ready have developed vascular complications when they are
diagnosed with diabetes. It is therefore strongly recom-
mended that opportunistic screening be performed by the
health care providers, in the government and nongovernment
sectors, for the non-diabetic subjects who report for a medi-
cal checkup.

2. POSSIBLE SOLUTIONS

2.1. Delay or Prevention

As the rates of prevalence and incidence of T2DM are
rather high among the Saudi population, the prevention/delay
of diabetes is highly essential [9]. WHO propounds that 80%
of T2DM is preventable by simple cost-effective strategies.
Also, several research works in Saudi clearly demonstrate
that lifestyle changes, with respect to a healthy diet, in-
creased physical activity, weight loss and non-smoking can
lower the risk of developing T2DM. They can also be effec-
tive in preventing or delaying this disease [19, 32,33].

The present estimates in Saudi Arabia revealed that with
the present burden of pre-diabetes, very soon there will be a
large number of individuals with diabetes. However, there is
also the high possibility of being able to reverse this trend by
making wiser choices regarding lifestyles and medications.
Several studies reported that by prescribing metformin (the
most common prescription medication for diabetes in Saudi
Arabia) for pre-diabetic individuals, the T2DM can be de-
creased / prevented [3, 34, 35]. In its consensus statement,
issued by the American Diabetes Association (ADA), it has
recommended the early detection and prevention treatment in
high-risk individuals [36]. The ADA recommends that indi-
viduals having both IFG and IGT and one additional risk
factor (age <60 years, BMI >35 kg/m?, family history of dia-
betes in a first-degree relative, elevated triglycerides, re-
duced HDL cholesterol, or A1C >6.0%) should be consid-
ered for metformin treatment besides lifestyle modification
[35,36].

2.2. Education and Awareness

Diabetes can be successfully managed, not merely with
medicines and medical treatments. Awareness and education
regarding the nature of this condition and how to manage it
are equally important steps. Today, there is clear evidence
from several studies on the effects of diabetes education on
the overall improvement in diabetic care, including a de-
crease in hospitalizations [17, 30,37]. A trial research group
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on diabetes control and complications identified a significant
correlation between glycemic control and a decrease in the
diabetic-related complications through intensive education
programs. Hence, it is evident that the education of diabetes
care plays an important role in the prevention and treatment
of the disease-related complications and disabilities [38].

Recent research studies revealed that the less educated
individuals face higher risks, possibly because of their poor
awareness levels regarding the disease and the factors caus-
ing it. Therefore, more emphasis should be placed on con-
ducting health education and media campaigns focusing
upon the less educated sectors of the population to facilitate
an increased awareness of the risk factors of diabetes. Ex-
penses associated with diabetes over a lifetime could be de-
creased by 8% if those with T2DM were given access to
adequate patient education [16]. Also, most often health edu-
cation is imparted mainly in the primary health care centers,
and less often in the government hospitals. Further, diabetes
patients are more open to accepting health education than the
non-diabetic ones visiting the health facilities [16]. A correct
understanding of diabetes, its risk factors and complications
will significantly impact treatment outcomes. In fact, when
people with diabetes are educated about the disease their
HbAlc levels and associated complications have been
known to decrease. An education program for Saudi nation-
als revealed improved glycemic control irrespective of gen-
der, age and educational level [39]. In yet another study in
Saudi Arabia a six-month diabetes education program pro-
duced noteworthy enhancement of the patients' dietary plan,
physical exercise, self-monitoring of blood glucose (SMBG),
HbAlc, faithful adherence to medication and depression
[30].

It is important to note here that the IDF has estimated that
around 183 million people are quite unaware that they suffer
from diabetes. Interestingly, even some policy makers at
international and national levels, have very poor awareness
regarding the public health and clinical importance of diabe-
tes [9]. In a recent research from Saudi Arabia it was found
that nearly 40.3% of diabetic patients had been unaware that
they had DM [40]. Another study from Saudi Arabia re-
vealed that the intensive education training given by a pro-
fessional healthcare team was an effective method which
reinforced the need for applying such educational programs
as a mandatory requirement for metabolic control in diabetic
patients [41]. Further, in one report the average diabetes
knowledge score among the Saudi population was 67.4%,
whereas the scores for general knowledge about this disease,
risk factors, symptoms and complications were 71.1, and
47.7%, respectively. Also, the males were nearly twice as
more likely to be knowledgeable regarding the disease than
were the females [42]. Nearly two-thirds of the patients be-
lieved that diabetes was a curable disease. Further, the study
revealed the grave ignorance of diabetes-related secondary
complications. Only 19.1% of the participants knew about
the nature of this disease from the healthcare professionals.
This is a clear indicator that greater efforts are called for to
educate the general population on diabetes and the complica-
tions associated with it [42].
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2.3. Self-care Management

The Veterans Health Administration (VHA) and the
American Diabetes Association (ADA) has emphasized the
significance of self-management skills in diabetes care. The
patients' ability to understand and perform their individual
treatment protocols is crucial to the control of DM. Self-
management must be promoted by the treating institution
which needs to develop a statement of short-term and long-
term goals to suit each patient's individual needs. These
goals should include the patient's medication use, nutrition
plan, lifestyle, requirement monitoring, annual comprehen-
sive dilated eye examination, and podiatry care [43,44]. The
management plan should be given in writing with patient
input as well as from the family and health care team. Self-
management education of diabetes and the continued diabe-
tes support must necessarily be central constituents of the
management plan [45].

2.4. Collective Action

As the impact of diabetes is felt society as a whole the
solutions and responses must necessarily be multi-sectoral
and coordinated [46]. As the difficulty precipitated by diabe-
tes continues to increase, the need for more combined and
efficient efforts to enhance the health and well-being of
Saudis becomes a vital requirement. Organized public re-
sponses and research studies have concurred with the same.
The IDF also calls for participation by governments, busi-
nesses, the United Nations and international bodies, civil
society, health professionals, researchers, philanthropic or-
ganizations and the general public to cooperate in a coordi-
nated movement to overcome diabetes and the related non-
communicable diseases [46]. Although public and private
organizations across Saudi have put in great effort to posi-
tively impact the spiraling diabetes crisis, it is evident that
much more needs to be done to raise the level of action in
the country and around it [46]. Using a committed network
of stakeholders, the interventions need to be tailored to suit
the country's needs culturally, as well as engage all the sec-
tors of society to create an immediate and sustainable impact
on the whole population. Also, multidisciplinary care teams
including nurses, clinicians, dietitians, psychologists, physio-
therapists and health educators may offer more intensive
counseling and thus raise the motivation levels of the
individuals to persevere and reach the goals.

2.5. Comprehensive Evaluation

Strong evidence is available that a comprehensive and
organized evaluation of patients with diabetes during each
clinic visit will give long-term benefits and even prevent this
dreaded disease. The American Diabetes Association [47]
recently recommended that a full and thorough medical
evaluation must be done during the initial visit to identify
and classify the diabetes related complications, as well as
review the earlier treatment and risk factor control in indi-
viduals with established diabetes. Also, assistance was to be
given to formulate a management plan and the foundation
for continuing care. Emphasis on the components of com-
prehensive care will enable the health care team to favorably
manage such patients. Therefore, in this study we advocated
application of the ADA 2015 guidelines for all Saudi dia-
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betic clinics to delay/prevent the disease and its complica-
tions [47].

2.6. Research

Exhaustive researches on diabetes over the years have
greatly enhanced our understanding of the pathophysiology
and effect of the disease, as well as introduced several ad-
vanced and improved therapies. Implementing the outcome
of this research has resulted in the reductions of chronic
complications and mortality in people with diabetes; how-
ever, literature related to diabetes in Saudi Arabia is quite
limited. While most of the literature and studies have paid
attention to the prevalence of diabetes throughout the region,
there has been less focus on other areas of the research such
as the aspects of diabetes education and self-care manage-
ment [9]. Therefore, it is imperative for innovative research,
associated evidence-based care and prevention to plan for
appropriate management programs. The primary prevention
tactics need to be effectively implemented to control the
soaring costs of diabetes-related health care and for suitable
allotment of health resources for this distressing disease.

CONCLUSION

Diabetes prevalence seems to be growing higher in the
Saudi population, posing a significant public health issue in
the country. It is also a considerable challenge for all the
health care providers and the health care system in the coun-
try. Most often diabetes can be prevented or delayed. Early
diagnosis and sound management can enable people with
diabetes to live longer, healthier and more productively.
Health systems too can cut down on expenses if complica-
tions such as kidney failure, blindness and amputations can
be avoided. Also, education and awareness are undeniably
indispensable to achieve high self-management standards, an
essential requirement for good diabetic control. Likewise,
immediate implementation of a national prevention program
to check diabetes and deal with the modifiable risk factors at
the community level, centering on the high-risk groups, is
the need of the hour. Also, if the correct policies, are imple-
mented, coupled with commitment, investment and persis-
tence, it is well within our reach to make a major change in
handling diabetes for the present and future generations of
Saudi Arabia and the other Gulf countries.
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