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Abstract: The World Health Organization (WHO) has reported that Saudi Arabia ranks the second 

highest in the Middle East, and is seventh in the world for the rate of diabetes. It is estimated that 

around 7 million of the population are diabetic and almost around 3 million have pre-diabetes. Even 

more worrying perhaps, is the increasing pattern of diabetes noted in Saudi Arabia in the recent past. 

In fact, diabetes has approximately registered a ten-fold increase in the past three eras in Saudi Ara-

bia. Diabetes mellitus (DM) has been found to be related to high mortality, morbidity and vascular 

complications, accompanied by poor general health and lower quality of life. In Saudi Arabia, DM is 

quickly reaching disturbing proportions and becoming a significant cause of medical complications 

and even death. However, when compared with the developed countries, the research work con-

ducted, focusing particularly on the incidence, prevalence and socio-demographic properties of DM 

is woefully inadequate. The health burden due to DM in Saudi Arabia is predicted to rise to cata-

strophic levels, unless a wide-ranging epidemic control program is incorporated, with great emphasis 

laid on advocating a healthy diet, including exercise and active lifestyles, and weight control. To 

properly manage the DM in Saudi Arabia, a multidisciplinary approach is required. In this review we 

discuss all the aspects of DM in Saudi Arabia drawing from the published literature currently avail-

able. 
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INTRODUCTION 

Diabetes mellitus (DM) is rapidly becoming one of the 
main health issues among humans in the 21st century and the 
number of patients is steadily increasing, globally, both in 
the developed and developing countries. It is a non-
infectious chronic disease caused by the inability of the pan-
creas to effectively produce enough insulin or when the body 
in unable to properly use the insulin produced by it [1-2]. 
This chronic, complex disease is largely preventable and 
manageable, although it is almost impossible to cure [3-4]. 
Hyperglycemia or high blood sugar is the common result of 
uncontrolled diabetes. Over a period of time it can severely 
damage several systems in the body, including the nerves 
and blood vessels [5-6]. This most commonly observed non-
communicable, chronic disorder has a multifactorial etiology 
involving both genetic and environmental factors in the 
course of its development [6]. Due to its chronic nature, the 
severity of the complications and the control methodologies 
required, diabetes is an expensive disease, affecting both the 
sufferer as well as his/her family and the health authorities as 
well [7-9]. 
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The causes for this widespread epidemic of DM globally, 
are the population explosion, aging, luxurious and sedentary 
patterns of living and unhealthy food choices which bring in 
their wake the deadly problems of obesity and physical inac-
tivity [10-11]. The International Diabetes Federation (IDF) 
has estimated the total number of persons with DM across 
the world will rise from 171 million in 2000 to 366 million 
by 2030 [12]. Unfortunately, the prevalence of DM world-
wide has already reached 366 million by 2011. Most recently 
the IDF has indicated that 8.3% of the adult 382 million 
population is diabetic [in 2013], and the numbers are ex-
pected to cross 592 million in less than 25 years [13]. The 
other major fear is that there are still about 175 million undi-
agnosed cases, a mind-boggling number, and who are bliss-
fully unaware that they are progressing towards diabetes-
related complications [14]. It is noteworthy that a huge per-
centage of the 382 million reported diabetics today are in the 
40-59 age group, among whom 80% live in countries with 
low and middle-income economies [14-15]. The recent data 
from IDF strongly warn us regarding the future impact of 
diabetes as a major threat to global development [16]. Type 
2 diabetes mellitus (T2DM) predominates, while type 1 dia-
betes mellitus (T1DM) continues to remain a significant pub-
lic issue. As 70,000 young people are freshly identified 
every year, the occurrence of T1DM is also on the rise in 
both the developing and developed nations [16-17]. 
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DM imposes a burden which is evident by its rapid 
growth in numbers, as well as in the increasing incidence of 
premature deaths because of the disease [14]. In 2013, about 
half of all diabetes-related deaths in adults were in the age 
group below 60 years. In fact, every six seconds there is a 
diabetes-related death and in the more poorly-developed 
regions, that number can rise to 75% [14]. Earlier, the num-
ber of fatalities attributed to diabetes was a little more than 
800,000. However, it is a well-known fact that the numbers 
are highly underestimated [18]. A figure closer to reality is 
likely to be around 4.6 million deaths annually, in the 20-79 
age brackets. This accounts for 8.2% of the all-cause mortal-
ity for individuals in this age group across the world, with an 
estimated rate of one death per seven seconds [19]. Also, the 
number of deaths has risen by 13.3% from the 2010 esti-
mates [20].  

Due to the difference in environmental and lifestyle risk 
factors the incidence of DM varies substantially in each geo-
graphical location [21]. Therefore, it is important to note that 
35 out of 219 countries [16% of the total] show very high 
prevalence of diabetes, more than 12% [14, 22]. These coun-
tries fall mainly in the regions of the Western Pacific, North 
Africa and Middle East [14, 22]. The Kingdom of Saudi 
Arabia (KSA), the largest country in the Middle East, ex-
tends over an area of 2,150,000 km2 with a population of 
more than 29 million [23-24]. DM is now being recognized 
as a common but rapidly rising problem and a significant 
cause for illnesses and death in Saudi Arabia [25-26]. There-
fore, it has become one of the biggest social and economic 
medical issues here [27-29]. However, compared with the 
developing countries, the great dearth of research currently 
available on the occurrence and prevalence as well as the 
socio-demographic features of T2DM are certainly matters 
of concern, in particular the absence of relevant studies with 
this specific focus. In this review, we discuss the range of 
aspects related to T2DM in Saudi Arabia from the literature 
published. 

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. SITUATION IN ARAB COUNTRIES 

Based on the latest reports from the IDF, there is an in-
creasing trend of incidence and prevalence of DM in the 
Arab region, which seems to be higher than the global aver-
age of increase in DM. The number of deaths attributed to 
diabetes in Saudi Arabia is about 170,000 adults, which is 
greater than 10% of all deaths in the country [30]. However, 
more than mortality, it is the temporary and permanent dis-
abilities resulting from the diabetes-linked complications like 
blindness, amputations, kidney failure, psychological distress 
and cardio vascular diseases, that is worrisome [31-33]. Thus 

far, the Arab governments have not given the high preva-
lence of non-communicable diseases such as DM, as an ade-
quately high priority, especially with respect to addressing 
the policy differences between countries and an overall poor 
implementation [34]. Thus, diabetes imposes a heavy eco-
nomic burden both due to the treatment cost and productivity 
loss [35-36]. The IDF estimates the Arab region to incur an 
expense of USD 8.7 billion for diabetes treatment in 2011. It 
also reported that six of the top ten countries having the 
highest prevalence rates of diabetes globally are found in the 
Gulf region, viz., Kuwait, Lebanon, Qatar, Bahrain, UAE 
and Saudi Arabia [14, 19, 29]. From the data available, there 
are 20 Arab countries in which nearly 20.5 million people 
are living with diabetes and another 13.7 million are in the 
pre-diabetes stage, with Impaired Glucose Tolerance (IGT) 
[30, 37]. Data from Jordan, Libya, Morocco and Oman, re-
veal that diabetes has increased from approximately 3% prior 
to 1980 to an existing prevalence of 5% to 16%, [affecting 
more than 10% of the adult population] [38-39]. In Jordan, 
End-Stage Renal Disease (ESRD) was reportedly chiefly due 
to diabetes [29.2%], while in the United Arab Emirates the 
rate was 23.3%. Therefore, collectively, because 30% of 
diabetics develop kidney disease, it is likely that diabetic 
kidney disease is another major health problem in the Arab 
world [38-40].  

2. SITUATION IN SAUDI ARABIA 

The Kingdom of Saudi Arabia began to notice an insidi-
ous increase in the prevalence and incidence of DM soon 
after the rapid industrialization which resulted in a remark-
able rise in the standard of living and adopting a more 
‘Westernized’ lifestyle. The unhealthy dietary patterns and 
drop in the level of physical activity across the country saw 
the alarming rise in the level of diabetes to over 25% of the 
adult population. The rate is anticipated to more than double 
by 2030 [26, 41-43]. 

According to the World Health Organization (WHO), 
Saudi Arabia ranks second in the prevalence of diabetes in 
the Middle East region and seventh in the world [44]. More 
disturbing perhaps, is the rising tendency for diabetes in the 
recent years with a nearly ten-fold increase over the past 
thirty years in Saudi Arabia [45]. In fact Saudi Arabia 
reached a point where DM is considered an epidemic [45]. 
Moreover, studies conducted since the late 1980s have re-
vealed a growing trend among adult Saudis, in which one of 
five adults had DM [46-49]. Further, a more recent study 
reported that the prevalence of diabetes had risen to 34.1% in 
males and 27.6% in females. It reported that the mean age 
for diabetes onset in males and females was 57.5 and 53.4 
years, respectively [50]. Another study reported that the 
overall prevalence of DM in Saudi Arabia, and especially in 
the central region (Riyadh), was 23.7% (age group 30-70 
years), while another 14.1% had impaired fasting glucose 
[51]. They further reported that the incidence of diabetes was 
significantly higher in the urban regions (25.5% as against 
19.5% in the rural areas) [51]. A more recent study in Saudi 
Arabia reported that more than 50% of the population, 30 
years or older, were either diabetic (25.4%) or pre-diabetic 
(25.5%), with a staggering 40.3% of diabetic patients being 
totally oblivious of their having the disease [52]. If current 
trends continue, it is not surprising given the higher preva-
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lence rate, which is more than 50% adults by 2030 (Figs. 1
and 2). When T1DM alone was considered however, only a 
few studies regarding the epidemiology in Saudi Arabia were 
found. The research papers available reported that the inci-
dence of T1DM was on the increase over the last 30 years 
and the prevalence of T1DM among the Saudi children and 
adolescents was 109.5 per 100,000, a figure much higher 
than that of many developed countries [41, 53]. On compar-
ing the major cities in Middle East countries, Medina re-
ported the highest incidence of T1DM. Further, the mean 
incidence of T1DM per 100 000 individuals per annum has 
reportedly almost doubled in Eastern Saudi Arabia from 
18.05 in 1990–98 to 36.99 in 1999–2007 [41, 53]. These 
facts make it clear that the burden of diabetes in Saudi Ara-
bia is likely to soar to catastrophic levels, unless a long-term 
comprehensive epidemic control program is strongly imple-
mented, including promotion of a healthy diet, active life-
style and exercise and obesity control [54-57]. 

3. DIABETES HEALTHCARE EXPENDITURE 

As the diabetic population grows globally the treatment 
cost of the disease are increasing in an ever-upward spiraling 
percentage of the national health care budgets [58-59]. In the 

absence of primary prevention, the diabetes epidemic will 
only continue to increase unchecked [58-59]. Even more 
worrying is that diabetes has been projected to become one 
of the world’s chief causes of disablement and even death in 
the next twenty-five years. Urgent remedial action is re-
quired to stem the spread of diabetes by introducing cost-
effective treatment schemes to reverse the trend. Also, the 
treatment of diabetes incurs high healthcare costs, causes 
loss of labor productivity and decreases the rate of economic 
growth. Globally, the healthcare investment for the treatment 
and control of diabetes amounted to USD 465 billion in 
2011, an equivalent of 11% of the total health expenditure. If 
investments in effective treatments for the prevention of dia-
betes and its associated complications are neglected, this 
figure is projected to rise to USD 595 billion by 2030. The 
World Economic Forum has consistently emphasized that 
non-communicable diseases (NCDs) including diabetes pose 
a risk to business and communities across the globe [60]. 

In Saudi Arabia, healthcare expenditure relegated for 

diabetes alone reveals the extra expense the nation is incur-

ring to treat this one disease [61]. The MOH healthcare ex-

penditure was over $9.4 billion dollars in 2010, of which 

approximately $0.9 billion was spent to treat diabetes, a re-

Fig. (1). Prevalence of diabetes mellitus among Saudi population [46, 47, 50-52,56]. 

Fig. (2). (a) Prevalence during 1982-1996. (b) Prevalence during 1999-2014. 
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flection of $1 per every $11 of the MOH healthcare funds. 

Healthcare expenditures incurred by people with diabetes 

rose to more than 500% in the last 18 years. In 2010 on aver-

age, people diagnosed with diabetes spent ten times more 

towards medical healthcare expenditure [$3,686 vs. $380] 

than they would have in the absence of diabetes [59]. 

RISK FACTORS 

4. MODIFIABLE RISK FACTORS 

4.1. Lifestyle Patterns and Urbanization 

During the last four decades Saudi Arabia has made rapid 
economic and commercial strides resulting in a significant 
elevation of the standard of living and the adoption of 
‘Westernized’ lifestyle patterns. The unhealthy dietary 
choices and lowered physical activity have precipitated this 
crisis [56, 62]. Similarly, this upward trend of DM is also 
attributed to the genetic predisposition of the Saudi people to 
diabetes, and their high degree of consanguineous marriages, 
besides their sudden sedentary lifestyle changes [63-64]. 

One study revealed that both urbanization and monthly 
income influenced diabetes as the prevalence of DM was 
significantly higher in the urban areas even among the low or 
middle income groups. This was explained by the fact that 
high income could negate the influence of urbanization to-
gether with the effect of global urbanization, which has 
closed the gap between the lifestyles of the rural and urban 
dwellers [43]. 

The urban population of Saudi Arabia has 25.5% diabet-
ics compared with the 19.5% of the rural population. 
Regional differences are also noted, with the Northern 
[27.9%] and Eastern [26.4%] provinces showing greater 
rates of the prevalence of DM than the Southern region 
[18.2%], which supports a more rural lifestyle and a 
population with less tendency for obesity than those of the 
Northern and Eastern provinces [51]. 

4.2. Dietary Pattern 

Data is sadly lacking, in Saudi Arabia, on the effect of 
the environmental risk factors involved in diabetes. Specific 
dietary choices are indigenous to Saudi Arabia, for instance 
the regular intake of dates, baked products, desserts, and rice 
and meat dishes containing high fat and carbohydrate content 
[56]. A limited population-based study was done to study the 
relationship between dietary patterns and the risk of DM 
independent of the influences of gender, age, education, and 
family history of diabetes [56]. Also, some studies focused 
on specific dietary patterns that encourage the rise in the 
incidence of DM in Saudi Arabia. As foods like the kabsa 
(mixed rice dish), French fries and baked items are very 
common in Saudi Arabia, the study reported that they were 
the most significant determinants of DM in the Saudi popu-
lation [56, 65].  

4.3. Physical Activity 

It is getting more sharply evident that the epidemic of 
DM rising across the world is related to decreasing activity 
levels. Irrespective of age, dynamic regular exercise is a rec-

ommended must in diabetes management where exercise 
increases the benefits of physiological as well as psychoso-
cial health [66-67]. Earlier studies on the physical activity 
profile of Saudi adults indicate that in general the majority of 
the Saudi population is not physically active enough to reap 
the health benefits from physical exercise [62, 68-69]. Thus, 
the importance of promoting physical activity as a crucial 
component of prevention and management of DM, and 
T2DM in particular must be given high priority [70]. It was 
found that an alarming 81% of Saudi adult males in the city 
of Riyadh are inactive; an astonishing 99.5% of adult fe-
males from the Asir province also reported no exercise at all 
of any intensity [62]. This high incidence of inactivity in 
Saudi Arabia presents a major public health burden, as re-
vealed by the high PAR of physical inactivity, compared 
with those of the USA, UK and other advanced countries. 
Further, due to the high prevalence of other risk factors 
among the Saudis, like CHD, the rate diabetes in the society 
will only continue to escalate to epidemic proportions in the 
near future [62]. 

4.4. Obesity 

Compared with those having ideal weight, obese people 
run seven times higher risk of developing diabetes, and 
overweight people have a three times higher risk of diabetes 
[71-72]. As the lifestyle has shifted to more sedentary types 
accompanied by high fat diets resulting in obesity much of 
the increased prevalence of DM has become evident [71-74]. 
Both these characteristics are seen as normal in Saudi Arabia 
as they are highly prevalent, although both are easily pre-
ventable and reversible [74]. Data focusing on the relation-
ship between lifestyle choices and diabetes prevalence in 
Saudi Arabia are still insufficient [19, 58, 75-76]. However, 
a few studies on the economic development and westerniza-
tion in Saudi Arabia over the past four decades has popular-
ized extremely wide dietary changes. From a high intake of 
dates, fresh vegetables and fruit milk, whole wheat bread and 
fish there is a shift to the present frequent consumption of 
foods rich in high saturated fats and refined carbohydrate 
foodstuffs accompanied by a low dietary fiber intake [77]. 
Such dietary changes are related with a sharp rise in the inci-
dence of DM and obesity in Saudi Arabia [19, 58, 75-76, 
78].  

In a study on obesity in the Eastern Province of Saudi 
Arabia obesity among females, mainly older than 40 years, 
has achieved epidemic proportions. This age group included 
78.4% over-nourished women while in the younger groups 
up to 30-40% were overweight or obese [74]. With such 
alarming statistics, it is not surprising that obesity related 
diseases such as diabetes are also high [74]. 

5. NON-MODIFIABLE RISK FACTORS 

5.1. Gender Differences 

The occurrence of DM was seen to rise sharply with age 
in both sexes. However, the global numbers projected a 
slight gender difference in the population with diabetes for 
2013 or 2035. In reality 14 million more men than women 
suffer with diabetes [198 million men vs 184 million 
women]. However, this difference is expected to go up to 15 
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million (303 million men vs 288 million women) by 2035 
[13-14]. 

Another study reported that gender played a role in the 
prevalence of DM, with the incidence of the disease being 
higher in men than in women. This difference was docu-
mented in a screening program of the same kind conducted 
in the central region of Saudi Arabia during 1990s [79]. Al-
though it has been established that men normally have a 
shorter life expectancy than women, numerous studies have 
emphasized that it is the lifestyle risk factors that are the 
more frequent causes for death among the Saudi males. 
Some risk factors include their dietary habits, tobacco smok-
ing, obesity and vitamin D deficiency [25, 79-80]. These 
factors cumulatively, although not entirely, reveal why DM 
and other chronic non-communicable disease affect the 
Saudi men more than the women. Furthermore, perhaps, 
because Saudi Arabia and the Arabian Peninsula as a whole 
follow a highly patriarchal society, their men may experience 
higher levels of chronic psychological stress than the 
women, which in turn could be a contributing factor to 
metabolic and inflammatory stress over time, resulting in 
many cell aging mechanisms and ultimately even to chronic 
non-communicable diseases like DM and CAD [81]. How-
ever, other studies have shown that the quality of diabetes 
control was definitely much less in women than in men at all 
ages, even from the mid-teens upwards. The author sug-
gested that this could be due to the women often having to 
cope with both their own diabetes and the family needs. 
Male diabetics were reported to live more efficiently with 
diabetes, having a lower degree of depression and anxiety 
but with more energy and a better positive outlook. They 
also expressed greater satisfaction with their disease man-
agement methods and experienced less social anxiety. Gen-
der differences become very significant when one has to 
learn to cope effectively with diabetes. Female diabetics 
must develop a greater positive attitude towards both the 
disease and its management [82-83]. Another study stated 
that there was a significant gender-specific difference in the 
understanding of the relationship between adherence and 
poor glycemic control. Among the men, 37% of the partici-
pants showed poor glycemic control due to non-adherence 
and 19% in those who reported adherence. On the other 
hand, in the women, poor glycemic control was observed in 
19% of the participants reporting non-adherence and in 18% 
reporting adherence [84]. 

5.2. Age Differences 

The prevalence of DM in adults in whom it is becoming 

prominent, has been projected to increase over the next 

twenty years with most of the increase happening in the de-

veloping countries, where most of the patients lie in the 45-

64 age group [12-13]. 

In a study performed in Saudi Arabia age was indicated 
to be the single most significant risk factor for DM and age �
60 years formed an independent risk factor for diabetes-
related complications [85]. Another study revealed that com-
pared with the younger age groups [30-44 years, 14.7%; and 
45-65 years: 37.5%] individuals in the age group �65 years 
[44.7%] showed a higher degree of diabetes risk. The preva-
lence of diabetes increased by about 10% as age advanced by 

10 years and peaked at 65 years [52]. The study also reported 
that the age group of � 45 years was the strongest non-
modifiable risk factor for diabetes in the Saudi Arabian co-
hort. This was found to be higher than the results reported 
for other ethnic groups [52]. It is noteworthy that almost one 
half of all the adults with diabetes lies in the age bracket of 
40-59 years in Saudi Arabia. The proportion of the adult age 
group [15-64] has been steadily rising since 1980, where it 
went from 52.6% to 66.3% in 2010. It is now projected to 
achieve a peak of 74.2% in 2035 [86].  

5.3. Genetic Factors 

A strong inheritable genetic connection and DM has been 
observed; this implies that if some family member has DM, 
the other members are at an increased risk of DM. It is well 
known that specifically the first-degree relatives of diabetic 
patients are the ones at a higher risk of developing DM. Re-
cent genetic researches have even identified the genetic vari-
ants connected with DM [7, 9]. Family history of diabetes is 
also used as a reliable predictor of DM when population-
based screening programs are done. Almost 100% concor-
dance is seen among monozygotic twins, with about 25% for 
those with the disease having a family history of DM [7, 9]. 

Besides the genetic predisposition of the Saudi people to 
diabetes, there is a high incidence of consanguineous mar-
riages [64]. One study revealed that there was an overall 
prevalence of consanguinity of 56% with a first-degree 
cousin (33.6%) being the commonest (22.4%). Compared 
with the urban population (54.7%), the overall popularity of 
consanguineous marriages was definitely more common 
among the rural folks (59.5%) [87]. Another study reported a 
57.7% rate of consanguinity with first cousin marriage being 
28.4% followed by marriage to a distant relative at 14.6% 
[88]. 

6. DIABETES COMPLICATION 

People living with DM have greater vulnerability to dif-
ferent types of complications, both short- and long-term, 
which often culminate in their early death. This tendency for 
higher morbidity and mortality rates is seen in patients with 
DM because of the prevalence of this type of DM, its subtle 
onset and late identification [89-90]. Also, several studies 
showed that DM is a major risk factor of heart disease and 
stroke and ranks among the top ten global causes of disabil-
ity. Undiagnosed or poorly controlled diabetes can result in 
lower limb amputation, blindness and even kidney disease. 
DM can also aggravate major infectious diseases such as TB, 
HIV/AIDS and malaria [60].  

According to the World Health Organization estimates, 
NCDs including DM will soon emerge as the major reason 
for morbidity and mortality in Saudi Arabia. The incidence 
of micro and macrovascular complications in DM patients is 
yet to be well documented in Saudi Arabia. Undoubtedly, 
such data are vital, because the vascular complications ac-
count for approximately 50% of all fatalities among DM 
patients in the developed countries [91]. 

In a recent study from the Al Ahsa district of Saudi Ara-
bia a high degree of chronic complications was recorded 
among the diabetic patients [92]. The high percentage of 
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obesity, hypertension and dyslipidemia are among the sig-
nificant comorbidity factors. Overall, 72.72% of the study 
participants actually had one or more complications from 
diabetic mellitus. Among them 33.3% had only a single 
complication, 25.2% had two complications and 15% suf-
fered from more than two complications. The study also re-
vealed that the overall prevalence of complication was sig-
nificantly higher among the females than males [92]. Very 
recently, a Saudi National Diabetes Registry-based study 
showed that diabetic nephropathy in Saudi Arabia had an 
overall occurrence of 10.8%, distinguishable as 1.2% micro-
albuminuria, 8.1% macroalbuminuria and 1.5% end stage 
renal disease. Further, it stated that age and diabetes duration 
were very important risk factors which exerted a strong im-
pact on the prevalence of diabetic nephropathy, ranging from 
3.7% in patients in the 25-44 age group and a duration of >5 
years, to 21.8% in patients �65 years with a diabetes course 
of  �15 years. Diabetes duration, retinopathy, neuropathy, 
hypertension, age >45 years, hyperlipidemia, male gender, 
smoking, and chronologically, poor glycemic control all in-
dicate a significantly high risk for diabetic nephropathy [93]. 
Diabetic nephropathy is largely responsible for the necessity 
for dialysis in Saudi Arabia, where the number of diabetic 
patients seeking renal replacement therapy rose sharply from 
4% in the early 1980s to 14.8% in the mid-1990s. It rose 
even higher to 40% in the late 1990s. Most of the deaths 
[60%] in dialysis patients are of those with DM [19, 94-95]. 
Nearly 37–41% of diabetic patients in Saudi Arabia develop 
a stroke [19, 96-97], while 61% of them develop peripheral 
artery disease [19]. 

Regarding retinopathy, Saudi patients with DM for at 
least 10 years [98] show 31% prevalence of retinopathy, 

while statistics from the Western part of Saudi Arabia re-
veals that the prevalence of neuropathy in diabetic patients is 
about 82%. This is one of the highest rates in the world with 

another 57% being asymptomatic [99]. Another study 
showed that the overall occurrence of diabetic retinopathy is 
19.7%, where 9.1% suffer from non-proliferative diabetic 
retinopathy, 10.6% have proliferative diabetic retinopathy 

and 5.7% have macular edema. The study mentioned con-
cluded that the duration of diabetes and age are the most 
significant risk factors for diabetic retinopathy. Other factors 

which significantly increase the risk for diabetic retinopathy 
include nephropathy, neuropathy, insulin usage, poor glyce-
mic control, hypertension and male gender. Smoking, hyper-
lipidemia and obesity were seen to significantly reduce the 

risk for diabetic retinopathy among type 2 diabetics in Saudi 
Arabia [44]. 

7. HEALTH RELATED QUALITY OF LIFE 

Particularly over the past recent years, health related 

quality of life (HRQOL) has been increasingly seen as an 

important result of medical treatment and has become a vital 

issue in diabetes management [17, 100-101]. Quality of life 

(QOL) is an important factor in diabetes management be-

cause a low quality of life reduces self-care, which in turn 

results in poor glycemic control, increased risks of complica-

tions, and an increase in the disease, both from the short-

term and the long-term perspective. Diabetes strongly im-
pacts the quality of life defined as a multidimensional con-

cept that includes the physical, emotional and social percep-

tion related to QoL [17, 100-101]. 

The Short Form Health Survey [SF-36] and WHO quality 
of life instruments were the chief tools used in all of the 
many studies done in Saudi Arabia [101]. The results of 
these studies showed that diabetics had lower HRQoL than 
nondiabetes. Better socioeconomic status and good control 
of cardiovascular risk factors were associated with higher 
HRQOL among the patients with diabetes [101]. 

A recent study in Saudi Arabia recorded lower HRQOL 
in females than in males, possibly because of a higher inci-
dence of obesity among female. Diabetic patients with no 
control measures had lower HRQOL than the diabetics with 
control [102]. Another study in Saudi Arabia reported that 
patients above 50 years of age had poor HRQOL than those 
younger than 50 years. Those in the poor economic strata 
reported diabetic complications and the longer duration of 
diabetes was significantly associated with poor HRQOL 
[101]. The participants treated with a combination of thera-
pies [oral medication plus insulin] reported better HRQOL 
than patients on insulin therapy alone. Further, the study also 
found that gender, economic status and complications of DM 
were independent risk factors for HRQOL [101]. 

8. MEASURABLE STRATEGIES 

8.1. Early Screening and Diagnosis 

Some studies reported that even when the diagnosis is 
made about 25% of patients with DM already have mi-
crovascular complications. This implies that they have had 
the disease for more than five years prior to the time of diag-
nosis [103]. Compared with no screening measures, the 
screening strategies certainly reduced the incidence of myo-
cardial infarction (3-9 events were prevented per 1000 peo-
ple screened) and diabetes-related microvascular complica-
tions (3-9 events were prevented per 1000 people). The ADA 
recommendation is that all adults 45 years and above un-
dergo screening by their health care provider for type 2 dia-

betes once every three years. Other major health organiza-
tions, however, differ from the ADA guidelines in some de-
gree. For example, the American Association of Clinical 
Endocrinologists recommends that high-risk adults be 
screened annually starting from age 30. Earlier studies in 
Saudi Arabia revealed the prevalence of diabetes was high in 
the 30-39 age group (between 12-20% i.e. almost 1 million 
people) (Table 1). Therefore, it is recommended that every 
Saudi above 30 years of age should undergo screening for 
both type 2 diabetes and pre-diabetes in order to reduce the 
incidence of diabetes.  

HbA1c and fructosamine are still useful indicators for de-
termining blood sugar control over time [104-106]. How-
ever, other measures are frequently employed by practicing 
physicians besides those recommended. For many years, the 
presence of diabetes was diagnosed based on the plasma 
glucose criteria, either the Fasting Plasma Glucose (FPG) or 
the 2-h value in the 75-g oral Glucose Tolerance Test 
(OGTT). In July 2009, the International Expert Committee 
which included representatives of the ADA, the IDF, and the 
European Association for the Study of Diabetes (EASD) 
recommended the use of the A1C test in the diagnosis of 
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diabetes, with a threshold of �6.5%; the ADA adopted this 
criterion in 2010 [107-108]. 

A national diabetes plan is in development in Saudi Ara-
bia, but no plans or policies for NCDs. No other Ministries 
besides Health even discuss the response to the diabetes 
challenge. Further, a clear framework for monitoring and 
surveillance of diabetes is lacking. Although the health sys-
tem does provide services for early diagnosis and treatment, 
it is not universal. Less than 50% of the costs are covered 
and no services are provided for diabetes prevention. Spe-
cialized services are given to women but only limited self-
education management services are available [109]. 

The Saudi National Diabetes Registry (SNDR) was re-
cently established with the primary goal of developing a da-
tabase including all the diagnosed national diabetic patients 
residing in the Kingdom of Saudi Arabia. The objective of 
the SNDR is to act as an electronic medical file to provide 
the medical teams correct clinical, investigational, and man-
agement data. It is also a surveillance-monitoring tool for 
clinical and epidemiology practitioners by identifying the 
significant performance indicators linked to this disease in 
either acute or chronic cases. The SNDR will also provide 
data relating to the association of diabetes with hypertension, 
hyperlipidemia, and obesity [110]. 

8.2. Awareness 

If suitable action is not urgently implemented to prevent 

DM, then approximately three new persons every ten sec-

onds, which accounts for almost ten million per year, will 

suffer from DM. Diabetes is largely considered a condition 

of low significance in the economically poorer nations. But 

the IDF estimates that as many as 183 million people are 

absolutely unaware that they have the disease [111]. Even 

policy makers at international and national levels, express a 

very low degree of awareness regarding public health and 
clinical importance of diabetes [112]. It is also noteworthy 

that in the low- and middle-income countries, the impact of 

diabetes goes mostly unrecognized. Yet today the world is 

experiencing a terrific rise in the prevalence of diabetes, 

mostly limited to the low- and middle-income countries. If 

left undiagnosed, untreated or poorly controlled, diabetes can 

precipitate devastating, irreversible complications linked to 

the disease [60]. 

From a recent study in Saudi Arabia it became evident 
that around 40.3% of diabetic patients were unaware of DM 

[52]. Another study reported that the diabetes knowledge 

score among the Saudi population was 67.4%; however, the 

scores for general knowledge on the disease, the risk factors, 

symptoms and complications were 71.1, 63.4, 80.8 and 

47.7%, respectively [113]. Males in the population were 

nearly twice more likely to possess a better knowledge of the 

disease than the females. About two-thirds of the participants 

thought that diabetes is a curable disease. The study revealed 

a gross unawareness of diabetes associated secondary com-

plications. Only 19.1% of participants had any knowledge 

regarding diabetes from the healthcare professionals. This 
clearly indicates the dire need for greater efforts in educating 

the general population on diabetes and the complications 

linked to it [113]. 

8.3. Delay/ Prevention of Diabetes 

It is an alarming state of affairs when even in many of the 
economically poorer countries ‘obesogenic’and ‘diabeto-
genic’ environments are becoming typical. WHO asserts that 
80% of T2DM can be prevented by simple cost effective 
intervention. Therefore, major policy changes are needed to 
maintain healthy body weight and physical activity levels 
and control inappropriate nutrition and check obesity [60]. 

Many clinical trials established that simple but effective 
lifestyle intervention had the potential to prevent DM in 

high-risk individuals [114]. These studies strongly focused 
on increased physical activity and dietary modification, as 
well as weight reduction among the overweight participants 

[114]. T2DM can be prevented or its progression checked by 
incorporating lifestyle changes. Lifestyle modifications in-
volve no associated costs, are usually free from side effects, 
and can confer as much [or even more] beneficial effects 

Table 1. Age differences in diabetes prevalence. 

Al-Nozha et al. 2004 Alqurashi et al. 2011 Al Rubeaan et al. 2014 
Age Groups 

% % %

< 20 years - 2 - 

20-29  years - 4.6 - 

30-39  years 12 12.1 
15.1 (male) 

9.2  (female)

40-49  years 23 31.9 
27.8 (male) 

21 (female) 

50-59  years 33.8 58.2 
44.5 (male) 

36.3 (female) 

60-70  years 36.5 68.2 
49.8 (male) 

43.6 (female) 
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than some pharmacological interventions [115]. Such life-

style changes are often designed to reduce obesity, the result 
of indulgence in increased energy intake coupled with low 
physical activity levels [19]. Significantly, the current guide-
lines suggest that limited, modest but regular exercise is a 

beneficial strategy in the management of DM [116]. Several 
randomized clinical trials also confirm that diet and exercise 
can lower the incidence of T2DM [114].   

This sharp rise in DM is because most of the population 

fails to understand the complex nature of the disease and its 
consequences [117-119]. The Ministry of Health in Saudi 
Arabia not only provides treatment to all DM patients but 

also makes the effort to offer preventive measures and mass 
education. However, there still is much to accomplish. Also, 
comprehensive studies on DM are urgently needed. The 
studies are most often cross-sectional with small sample 

sizes dealing with only some regions of the country. 

CONCLUSION 

Diabetes mellitus in Saudi Arabia is emerging as an epi-

demic of massive proportions, threatening to negate the 

benefits of modernization and economic revival. In Saudi 

Arabia there are many socioeconomic, dietary and lifestyle 

factors linked with DM. Comprehensive studies on the role 
of these factors and their contribution towards the incidence 

of DM, are the need of the hour. The studies are mostly 

cross-sectional involving limited sample sizes, which in most 

cases, include only some regions of the country. It is highly 

possible that healthy practices connected with the prevention 

and management of DM can easily be implemented in a 

manner that does not conflict with the cultural mores of 

Saudi Arabia. Diabetes, a disease highly prevalent among the 

Saudi population, represents a serious clinical and public 

health problem. According to the previous studies from 

Saudi Arabia we recommended every Saudi above 30 years 

of age should be screened for both type 2 diabetes and pre-
diabetes to contain the disease. Also, a national prevention 

program which can check diabetes and address the modifi-

able risk factors at the community level, focusing on the 

high-risk groups, needs to be implemented as quickly as pos-

sible.  
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