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The world is witnessing a diabetes pandemic. 
The resource burden of the pandemic will 
fall primarily on developing countries.1 It is 

expected that the estimated number of patients with 
diabetes of 150 million in the late 1990s will reach 230 
million by 2010 and will rise further to 300 million by 
2025.2 Such a dramatic increase will have a significant 
impact on the meager health resources of the developing 
countries, as diabetes is a chronic disease with devastatii
ing complications, including premature atherosclerotic 
cardiovascular diseases, sightithreatening retinopathy, 
renal failure and neuropathic diseases. The Kingdom of 
Saudi Arabia has a relatively young population whose 
lifestyle has witnessed major changes in the last four 
decades. A significant rise in diabetes prevalence has acii
companied these changes in lifestyle. In the late 1970s 
and early 1980s diabetes was not considered a comii
monly encountered medical diagnosis in Saudi Arabia 
even in highirisk groups,3 and among the male Saudi 
population the prevalence of diabetes was not different 
from other parts of the world.4 However, this seems to 
have changed dramatically in the last two decades, as 
the prevalence of diabetes in Saudi Arabia is now one of 
the highest in the world.5,6
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Diabetes mellitus is emerging as a major public health probelm in Saudi Arabia in parallel with the world--
wide diabetes pandemic, which is having a particular impact upon the Middle East and the third world. 
This pandemic has accompanied the adoption of a modern lifestyle and the abandonment of a traditional 
lifestyle, with a resultant increase in rates of obesity and other chronic non-communicable diseases. The 
indigenous Saudi population seems to have a special genetic predisposition to develop type 2 diabetes, 
which is further amplified by a rise in obesity rates, a high rate of consanguinity and the presence of other 
variables of the insulin resistance syndrome. We highlight the epidemiology, clinical and complications 
profiles of diabetes in Saudi people. Diabetes is well studied in Saudi Arabia; however, there seems to be 
little research in the area of education and health care delivery. This is of paramount importance to offset 
the perceived impact on health care delivery services, to lessen chronic diabetes complications, and to 
reduce the expected morbidity and mortality from diabetes. 

Unique genetic and physiological characteristics 
of Saudis may explain in part the dramatic rise in the 
prevalence of diabetes. Diabetes mellitus, especially 
type 2 is a polygenic disorder and the high consanii
guinity rate among Saudis may be playing a significant 
role in its prevalence.7 Furthermore, Saudi Arabs have 
been reported to absorb glucose more rapidly than naii
tive African people from Zambia.8 In addition, the acii
companying change in dietary habits in the last three 
decades, with regular consumption of large quantities 
of high caloric content food coupled with adoption of 
more sedentary lifestyle and abandonment of the traii
ditional nomadic way of life has led to high obesity. 
Obesity is a welliknown and strong risk factor for diaii
betes, especially in highirisk population.

For this review, we studied the published literature 
on diabetes in Saudi Arabia with the aim of getting a 
global picture of the condition at a time when diabeii
tes is having an adverse effect on health care delivery. 
We hope the review will be a useful and comprehensive 
source on the subject for researchers, academics and cliii
nicians who care for the increasing number of patients, 
and help health care providers curb the tide of the diaii
betes epidemic. We searched available articles published 
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in Medline primarily by using the key words ‘diabetes 
mellitus’ and ‘Saudi Arabia’ up to the time of writing of 
the article. We covered the epidemiology, clinical and 
complications profile. We also highlight any specific 
features that may be rather unique to diabetes in Saudi 
Arabia or the Middle East.

Epidemiology of Diabetes in Saudi Arabia
Table 1 summarizes the various epidemiological studies 
that were published in Medline between 1982 and 2004. 
The first study by Bacchus et al (1982)4 studied a small 
number of patients and included only male civil service 
subjects from a small rural area outside Riyadh in the 
Central region. The study showed a prevalence of 2.5% 
and despite its several limitations the study highlights 
important features. About 65% of those with diabetes 
were overweight, and the quoted prevalence is higher 
than that reported by a similar study reported from India 
around the same time (1.6%). The next study, a singlei
authored study published in 1986, involved a small 
group of male and female subjects.10 It had the same 
flaws of involving a small number of subjects, only those 
from a rural area in the Western part of Saudi Arabia.9 
However, it indicated the rising rate of diabetes, quoting 
a prevalence of 4.3%, and showing in addition, high obeii
sity rates among the diabetic subjects (42%) compared 
with controls (28%). It also showed that diabetes was 
more common among affluent subjects. The next study 
was also a singleiauthored study by Anukote.11 It shares 
the same flaws, i.e., a relatively small number of subjects 
not representative of the whole population. No females 
were studied; it included only university staff from 
Riyadh (an urbanized population). Its main advantage 
is that it confirmed the trend of a rising diabetes prevaii
lence (6%).

 The study by eliHazmi et al (1996)12 was devoid of 
the many limitations of the previous studies. It involved 
a large number of subjects (23 493) and both sexes of the 
age group 2i70 years were included. It gave for the first 
time a prevalence rate of type 1 diabetes (0.21%) and 
of impaired glucose tolerance (IGT) (0.715%), in addiii
tion to an overall prevalence of type 2 diabetes (4.99%). 
Furthermore, it showed gender difference in diabetes 
prevalence (4.5% for females and 5.5% for males). It also 
pointed to the rise in prevalence of type 2 diabetes and 
IGT with age, reaching 17% and 12% for the former and 
1.3% and 2.2% for the latter for males and females >30 
years of age, respectively. In a followiup report published 
in the year 2000 by the same authors,13 the prevalence of 
diabetes in males was 9.7% and in females 7% in a subii
set group of their original cohort who were >14 years 
of age. The highest prevalence of diabetes was among 
subjects from the northern region of Saudi Arabia. They 
also showed that there was a parallel rise in obesity rates 
with a higher rate in females (20%) vs males (13%). 

 A report of the household survey for chronic metaii
bolic diseases by AliNuaim5 (Table 1) was able to map 
out age and gender differences in diabetes prevalence in 
both urban and rural areas. The prevalence of diabetes 
among females was 14% and 9% and that among males 
was 12% and 7%, from urban and rural areas, respectiveii
ly. The prevalence of diabetes in urban male populations 
in the age group 15i20 years was 2%, increasing dramatii
ically to 49% in the female age group 51i60 years. By 
contrast, the corresponding prevalence of diabetes in ruii
ral areas was 1% and 29% in the same groups. The study 
confirmed a higher prevalence of obesity among urban 
females. The study also showed that age, obesity and a 
family history of diabetes was more common in those 
with diabetes. The main limitation of this study (by 

Table 1. epidemiological studies of diabetes in Saudi Arabia, 1982-2004.

Study Year No subjects Urban Rural Method Prevalence Comments

bacchus et al4 1982 1385 no Yes OGtt 2.5% Only males

Fatani 10 1987 5222 no Yes rbG/OGtt 4.3% Only males

Anokute11 1990 3158 Yes no urine / FbG 6.0%

el-Hazmi et al12 1996 23 493 Yes Yes OGtt 5.0%

Al-nuaim5 1997 13 177 Yes Yes rbG/OGtt 12.0%(M), 14.0% (F) urban

7.0% (M), 9.0% (F) rural

el-Hazmi 13 2000 15 493 Yes Yes OGtt 9.7% (M), 7.0% (F)

Al-nozha6 2004 16 817 Yes Yes FbG 23.7% Overall, age 
above age 30 yrs

FbG: fasting blood glucose, OGtt: oral glucose tolerance test, rbG: random blood glucose. (M): male, (F): female.
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today’s standard) is that it used random blood glucose as 
a screening method so a significant number of subjects 
with diabetes might have been missed. However, at the 
time of the study WHO recommended using the ranii
dom blood glucose as the tool for use in epidemiological 
studies. In a further paper by the same author, the diaii
betic group had more abnormalities of lipoprotein proii
files, which is further amplified by overweight and obeii
sity, thus confirming a link in the various components of 
insulin resistance syndrome in Saudi Arabs.14

 The latest national epidemiological survey by Ali
Nozha et al (2004),6 like the report by AliNuaim, has 
the major advantage of being representative of the whole 
population, in addition to using a lower cut off value for 
fasting blood glucose as the screening method, accordii
ing to latest ADA/WHO diagnostic criteria. However, 
its major weakness is that it only screened subjects older 
than 30 years of age, so the quoted overall prevalence 
rate (23.7%) may have been artifactually increased. It 
also confirmed the effect of urbanization, with a higher 
rate in urban (25.5%) vs the rural areas (19.5%).

 In summary, all published epidemiological studies, 
despite the major limitations of the earlier ones, have 
pointed to an exponential rise in diabetes prevalence 
coupled with a parallel rise in obesity rates. It is an irony 
that in the Al Nuaim study the areas of least economic 
development (the southern region) have the least prevaii
lence of diabetes despite a higher consanguinity rate, 
suggesting that environmental factors are far stronger 
than genetic factors in the dramatic rise of diabetes previi
alence. Also, several of the studies confirmed the effects 
of urbanization and the concomitant parallel rise in obeii
sity rates, both of which may have played a significant 
role in the rise in diabetes prevalence.

Specific Diabetes Syndromes

Type 1 diabetes mellitus
 The main study that examined the prevalence of type 
1 diabetes at a population level was that by eliHazmi 
et al (1996).12 This study included about 8000 children 
younger than age 14 years and the prevalence of type 1 
diabetes was reported as 0.017%, with females showing 
more preponderance. An earlier study involved only 110 
children from a single centre in Riyadh15 who were diagii
nosed and followed up between 1985i1989. This study 
showed a mean age of onset of diabetes of 5.9 years, 
with 30% of the cohort less than 3 years of age; 31% 
of the children were from firstidegree consanguineous 
marriages. Another small study by Kulyate and Narchi 
(2000)16 from the Eastern Province showed a significant 
increase in the incidence of type 1 diabetes between 

1986 and 1997. The increase was mainly in girls and in 
those older than age 10 years. In the study by Fonseca 
et al (1985),17 the prevalence of type 1 diabetes among a 
cohort of 200 diabetic patients attending their hospital 
was 3.5% based on the presence of ketonuria, low insulin 
and Cipeptide and the continuous need for insulin therii
apy. However, the same group in a later study18 involving 
a larger number of patients and using the criteria of a 
previous episode of ketoacidosis plus the use of insulin 
to control hyperglycemia or the onset of diabetes below 
age 15 years, found a prevalence of type 1 diabetes of 
11.7%, which is very much in accord with the prevalence 
of the disease from most parts of the world.

 The HLA haplotype of class II DQB1 0201/0202 
iDR104 was found to be associated with type 1 diabetes 
in Saudi patients whereas the presence of DPB1i0401 is 
protective against the disease, suggesting that the haploii
type DR4 confers risk of the disease in the same way it 
does in other population groups.19 Immune markers for 
endocrine disease were assessed in a group of diabetic 
children and normal controls by Abdullah et al.20 Of the 
Saudi diabetic children, 14.6% were positive for islet cell 
antibodies vs 2.2% of the normal controls. Of interest, 
56% of those tested at the onset of diabetes were positive 
for those antibodies. In the same cohort, 8.8% were posiii
tive for antithyroid antibodies and 9.3% were positive 
for parietal cell antibodies, but none had antiiadrenal 
antibodies. The incidence of polyendocrine deficiency 
syndrome is not known, but in a case report, three memii
bers of the same family had Schmidt syndrome.21 

Other types of diabetes
 A unique association of diabetes in Saudi children was 
found with thalassemia major, a condition that is rare 
in Caucasians.22 The prevalence of diabetes was high 
among those thalassemic children, which was related 
primarily to iron overload in the liver and pancreas asii
sociated with either hypoi or hyperinsulinism. A pecuii
liar and previously undescribed syndrome of neonatal 
diabetes mellitus, congenital hypothyroidism, hepatic 
fibrosis, congenital glaucoma and polycystic kidneys was 
described in two siblings (of 4) of a Saudi family.23 The 
diabetes was found to be of noniautoimmune origin. 
Another unusual syndrome of diabetes mellitus, hypoii
gonadism, with other abnormalities, was reported in six 
members of the same Saudi family.24 The high consanii
guinity rate among Saudis may prove to be crucial in 
such syndromes.

Gestational diabetes mellitus
Nearly three decades ago diabetes complicating pregii
nancy or pregestational diabetes was occasionally enii
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countered.3 A decade later this has changed dramatiii
cally. A study that screened 210 women using the 75ig 
oral glucose tolerance test after 28 weeks of gestation 
revealed that 19.3% had gestational diabetes.25 The 
overall prevalence in this study was 10.3% on followi
up OGTT. Mwambingen et al (1988)26 reported that 
gestational diabetes is particularly common in grandii
multiparae. Khawaja et al (1989)27 confirmed the earlier 
studies and showed an overall incidence of gestational 
diabetes of 11%, which is primarily influenced by parii
ity and age. In a review of prenatal care in primary care 
health services in the Eastern province of Saudi that inii
cluded 10 594 women the prevalence of diabetes among 
those women, was found to be 17%.28 Offspring of Saudi 
diabetic mothers have a higher rate of infant morbidity 
compared to those born to nonidiabetic mothers,29 and 
this is characterized by excess macrosomia and operative 
delivery.30 On the other hand, perinatal mortality was 
shown to be higher in the offspring of the diabetic mothii
ers compared to those without diabetes.31 There was no 
difference in perinatal complications in those born to 
mothers with pregestational and those whose mothers 
have gestational diabetes.32

 A report by Narchi and Kulyate showed a high 
prevalence of Down syndrome in infants born to Saudi 
mothers with gestational diabetes.33 All affected children 
had trisomy 21 and there was no age difference between 
those who had children with Down syndrome and those 
who did not.

In summary, there is a parallel rise in the prevalence 
of gestational diabetes in common with the trend for rise 
in type 2 diabetes and this is associated with significant 
morbidity and mortality. However, other correlates for a 
rise in prevalence, like family history and obesity, has not 
been characterized by those studies. More data is needed 
in this area.

Maturity onset diabetes of the young
To date only few reports have pointed to the presence 
of this specific type of diabetes in Saudi Arabs.12,17 Eli
Hazmi et al (1996) postulated that the condition was 
present in 13 children below age 14 years with diabetes 
whose diabetes did not require insulin therapy to control 
glycemia, and they had other members in the family who 
suffered from diabetes, but no scientific data or case reii
port confirmed this.12

Type 2 diabetes, insulin resistance syndrome, metabolic 
risk factors and macrovascular disease
As in most parts of the world, diabetes in Saudi people 
is mainly type 2,17,18 clustering with obesity, dyslipidii
emia and other variables of the insulin resistance synii

drome.5,6,12,13 Dramatic changes in lifestyle with resultant 
obesity and possible genetic predisposition are probably 
responsible for the diabetes epidemic in Saudis, which is 
akin to other populations who witnessed similar changii
es.34 A possible interaction of high consanguinity rate to 
familial aggregation has been suggested.35 

Among Saudis, glucose intolerance is a major risk 
factor for vascular events,36 especially cerebrovascular 
disease37 and myocardial infarction,38 and especially in 
young patients.39 In one study, diabetes was a predicii
tor of acute myocardial infarction in patients attendii
ing primary health care centers.40 Obesity and being 
overweight are major variables of the insulin resistance 
syndrome in Saudi Arabs and are strongly linked to 
type 2 diabetes. The diabetes epidemic has paralleled 
the upsurge of obesity in Saudis. EliHazmi and Warsy 
studied the prevalence of obesity among 1419 patients 
with diabetes and 13 241 nonidiabetic subjects from difii
ferent regions of Saudi Arabia. They found that obesity 
(BMI >29 kg/m2) and overweight (BMI 25i29kg/m2) 
is present in 30% and 33% of those with diabetes but 
only in 16% and 25% of those without diabetes, respecii
tively.13 In the report by AliNuaim, (1997) diabetes and 
impaired glucose tolerance were increased in those who 
were overweight or obese,14 with impaired glucose tolii
erance more common in overweight males and diabetes 
more common in overweight and obese females. In that 
study the overall prevalence of overweight and obesity 
in either sex exceeded 60%, which is one of the highest 
rates in the world.41 In another study, only 19% of diaii
betic and hypertensive patients attending primary care 
services were within their ideal body weight, and only 
9% of females had a BMI <25kg/m2.42 

Recently, AlHarthy and AlGhamdi, (2005) reported 
a significant relationship between serum resistin, a posii
sible marker of insulin resistance, and all indices of body 
weight in diabetic and nonidiabetic female Saudi womii
en, implying that overweight Saudi females are at high 
risk of developing diabetes.43 Furthermore, Aldaghri et 
al (2005) showed that serum resistin is related to both 
LDL and CRP, providing a possible link between insulin 
resistance, hyperlipidemia and inflammation.44 

Hypertension is linked with diabetes in Saudis; howii
ever, the strength of its relationship seems to be conflictii
ing. Akber found that hypertension was present in 60% 
of the 427 patients with diabetes who were admitted to 
hospital,45 and this is strongly linked with other cardioii
vascular complications, renal failure and higher morii
tality. However, Warsy and eliHazmi (1999), in their 
epidemiological survey, reported that hypertension was 
present in 5.4% of males and 3.7% of females.46 The difii
ference between the two studies is likely related to selecii
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tion bias and the small number of patients in the earlier 
study. Their finding is confirmed by AliShammari et al 
(1994).47

 In the study by AliNuaim (1997), lipoprotein abii
normalities were common in diabetic Saudis with high 
numbers in the 90th centile of serum total cholesterol 
concentration across the various age groups, but was 
less severe than their agei and seximatched European 
counterparts.36 Of the study cohort, 50% had low HDL 
and this was associated with overweight or obesity. High 
triglycerides were found mainly in males with glucose inii
tolerance and to a lesser extent in females, despite the 
females having higher BMI. The combination of low 
HDL and high TG reflects the atherogenic lipoprotein 
phenotype in Saudis as a refection of insulin resistance.

Among patients with stroke, 37% to 41% have diabeii
tes48,49 and diabetes is a major risk factor among patients 
admitted to the hospital with stroke disease. Diabetes 
also contributes to morbidity, mortality and long hosii
pital stay.50 Young Saudi diabetics are more prone to 
lacunar cerebral infarct.51 Furthermore, diabetes was 
shown to be a major contributor to peripheral artery 
disease in Saudis with 61% of those with diabetes havii
ing peripheral artery disease.52 On the other hand, diaii
betes is a well documented predictor of coronary artery 
thrombosis in patients in primary care,40 despite the fact 
that to date no study has assessed the prevalence and seii
verity of coronary artery disease in Saudi patients with 
diabetes.

The study by AliNozha et al (2002) assessed the levii
el of homocysteine, the independent vascular risk factor, 
and found that it is lower in Saudi diabetic patients,53 in 
contrast to the study by Ajabnoor et al.54 Interestingly, 
Ajabnoor et al showed a linear relationship between 
LDL and homocysteine, an observation documented 
before in young menstruating Caucasian females.55 
More data is needed to resolve this disparity. Cireactive 
protein (CRP), a surrogate for inflammation and excess 
vascular risk was reported to be reduced by metformin 
but not by glibenclamide in a group of Saudi patients 
with type 2 diabetes.56

Diabetic retinopathy
Among Saudi patients, the prevalence of retinopathy is 
31% after a mean duration of diabetes greater than 10 
years.57 This is in keeping with data from the Diabetes 
Control and Complications Trial involving type 1 diaii
betes patients from the USA as well as data from the 
United Kingdom involving type 2 diabetes patients.58,59 
The duration of diabetes and the incidence and severity 
of retinopathy are closely associated.57 In patients with 
type 1 diabetes, the incidence rose from 6.1% in those 

with diabetes duration ≤5 years, to 62% in those who 
had the disease for ≥10 years. For persons with type 2 
diabetes the incidence rose from 10% to 50% for those 
with a similar duration of diabetes. No proliferative 
retinopathy was seen amongst type 1 diabetes patients 
with disease duration ≤5 years and only in 0.8% of those 
with type 2 diabetes. In those with disease duration ≥10 
years, 9% of those with type 1 diabetes and only 2.1% of 
persons with type 2 diabetes had proliferative retinopaii
thy. Insulin use is a significant factor associated with 
the incidence of retinopathy and in those with type 1 
diabetes who had an increased incidence and severity of 
retinopathy compared to persons with type 2 diabetes 
(43% and 6% vs. 25% and 1.5%, respectively). In addiii
tion to longer diabetes duration, poor glycemic control, 
hypertension and raised serum cholesterol are the main 
risk factors for development of retinopathy in all groups. 
The presence of nephropathy correlated with severity in 
all age groups. In another study by the same group,60 the 
presence of retinopathy was a strong predictor for the 
presence of other diabetic complications in both type 1 
and type 2 diabetes patients. Among 90 patients with 
retinal vein occlusion, 31% had diabetes and in nearly 
one third the occlusion was attributed to intense deii
hydration whilst fasting during the wholly month of 
Ramadan.61 In summary, data on diabetic retinopathy in 
Saudi patients, albeit scarce, seems to be in agreement 
with data from other parts of the world. However, to 
date no study has examined screening strategies for diaii
betic retinopathy in Saudi patients.

Diabetic neuropathy and foot disease
Preliminary data from the Western part of Saudi Arabia 
suggests that the overall prevalence of neuropathy in 
diabetic patient is 82%, which is one of the highest in 
the world.62 Among those with neuropathy, 57% were 
asymptomatic, implying subclinical disease, and sympii
tomatic disease is related to old age, longer duration 
of diabetes, poor diabetes control, type 2 diabetes and 
smoking. On the other hand, a study by Fonseca et al 
found relatively common abnormalities in tests of auii
tonomic nerve dysfunction in a group of patents who 
had a relatively short duration of diabetes, implying a 
longer duration of subclinical diabetes in Saudi Arabs.63 
The same group confirmed their earlier finding by docuii
menting prolonged cardiac systolic time, a surrogate for 
cardiac autonomic neuropathy.64 In a comparative study 
between a group of Swedish patients with diabetes and 
similar agei and seximatched Saudi patients, Neilsen 
(1998) found that the prevalence of diabetic neuropathy 
was similar in both groups.65 However, the occurrence 
of foot ulcers and the amputation rate was significantly 
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lower in the Saudi group. These findings were similar 
to a recent report by Abbott et al (2005) on the lower 
prevalence neuropathy and foot complications in Asians 
and AfroiCaribbeans compared to Caucasian diabetic 
patients in the UK.66

Qidawi et al (2001) reported that 29% of Saudi paii
tients with diabetic peripheral neuropathy have some 
features suggestive of diabetic neuroarthropathy, and 
that 18% of those patients underwent foot amputaii
tions.67 In a study by Akbar and Qari (2000), which 
looked exclusively into diabetic foot lesions in Saudi diaii
betics, but involved a small number of patients, found 
that the problem is mainly seen in males, and that 23.5% 
ended with major amputations.68

Erectile dysfunction in patients with diabetes is priii
marily related to neurovascular dysfunction. In a study 
by EliSakka and Tayeb, a high prevalence of erectile dysii
function is reported among their study cohort of Saudi 
patients with type 2 diabetes, but other confounding facii
tors like other endocrine disease and use of various mediii
cations may have overestimated their finding.69 Al Helali 
et al studied 388 patients with erectile dysfunction and 
found that 30% of them had diabetes.70 Management of 
these patients is hampered by several economic, social 
and educational factors.71

Diabetic nephropathy
There is a global increase in the scale of diabetic chronic 
kidney disease with a resultant increase in those requirii
ing renal replacement therapy, in the aftermath of the 
diabetes pandemic worldwide. Saudi Arabia is no excepii
tion. Despite that data on diabetic nephropathy in Saudi 
are scarce,72 diabetes is responsible for 30% to 45% of 
those requiring dialysis.73 AliZaid et al (1994) screened 
211 patients with type 2 diabetes for microalbuminuria 
(MA) and found that 41.3% had MA and 12.8% had 
dipstick positive proteinuria. The subjects with MA had 
higher fasting blood glucose and BMI, but there was no 
difference in the levels of total cholesterol, the presence 
of hypertension or length of diabetes duration between 
those with and those without MA.74 No followiup data 
is available from this study, nor is there to date any data 
on patients with type 1 diabetes. Furthermore, MA in 
type 2 diabetes may represent a marker of vascular dysii
function and vascular risk rather than an exclusive indiii
cation of future development of diabetic endistage real 
disease (ESRD).

In a caseinotes review study, AliHamrany and 
Abdelmoniem (2004) examined 208 patients with type 
2 diabetes attending primary care services in the southii
ern region. Dipstick positive proteinuria was found in 

54% of patients and this was associated with poor diaii
betes control and dyslipidemia.75 However, this study 
had several limitations, including ascertainment bias of 
those with proteinuria, and methods of assessing overall 
glycemic control. In Caucasians with diabetic microalii
buminuria, 20% to 40% develop overt nephropathy in 
6 years, compared to 37% to 40% of Pima Indians with 
MA over a 4 to 5 year period.76 Preliminary data from 
Saudi Arabia is in accord with the latter.72

In a study involving a small number of patients, Al 
Khader (2001) followed up 28 patients with type 2 
diabetes and diabetic nephropathy (confirmed by renal 
biopsy) and found that 43% became dialysis depenii
dent, 42% doubled their creatinine and only 15% had 
a stable course.72 This confirms that the rate of progresii
sion of diabetic nephropathy in Saudi patients is alarmii
ingly fast when compared with data reported from Pima 
Indians.76 The dialysis population in Saudi Arabia has 
grown from only 370 patients in early 1980s to 7020 paii
tients in the late 1990s,77 and the number of diabetic paii
tients entering renal replacement therapy rose from 4% 
in early 1980s to 14.8% in the mid 1990s78 to 40% in the 
late 1990s.79 The majority of those are type 2 diabetic 
patients. Furthermore, mortality among those entering 
dialysis has increased significantly, with the majority of 
deaths (60%) among those with diabetes. 

There is also a parallel rise in incidence of hepatitis 
C infection among the dialysis population,77 and this 
has a special predilection for patients with diabetes.80 In 
a study by Souqqiyyeh et al (1996), involving a group 
of patients who underwent renal transplantation in 
two major transplant centers in Saudi Arabia, and who 
were followed up between 1985i1996, 12.1% developed 
postitransplant diabetes (PTD) after a mean followi
up period of 67 months vs. PTD in 10% among those 
who had diabetes preitransplant.81 This rate of PTD 
development is similar to the rate reported from other 
countries.82 The major risk factor for PTD is increasii
ing age, but other important risk factors like family hisii
tory and HLA haplotype were not ascertained. Another 
weakness of the study is that the followiup was prior to 
the widespread use of immunosuppressants, which have 
a major causative role in PTD. Despite that the rate of 
PTD is similar to the rate in the background population 
in earlier studies.5,12 Further studies are needed as this 
study involved only two centers, and the current scale 
of PTD needs to be ascertained, especially with the 
recent dramatic increase in diabetes prevalence in the 
background population as well as the increase in those 
with diabetic ESRD who are increasingly receiving renal 
transplant. 
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Special Features of Diabetes in Saudi Arabia

High rate of consanguineous marriage in Saudi people
Saudi Arabia has one of the highest rates of consanguinii
eous marriage in the world. In a study by eliHazemi et 
al the rate of consanguinity is reported as high as 57.7%, 
with first cousin marriage being 28.4% followed by 
distant relative marriage at 14.6%.7 Such a high rate of 
consanguinity may have a special impact on a polygenic 
disease like diabetes mellitus, especially type 2 diabetes. 
Anokute, in a retrospective study of 210 cases of diabeii
tes in the central region of Saudi, found that familial agii
gregation yielded an odds ratio of 6:2, which suggests a 
causal association with diabetes.82 However, the number 
in this analysis was small, and a larger epidemiological 
analysis did not include this variable for analysis. One 
may speculate that the high consanguinity rate has 
a special impact on type 2 diabetes in Saudis, but the 
confirmation of this will await analysis involving a large 
number of patients. Interestingly, the impact of consanii
guinity is well known on inherited monogenic diseases 
like thalassemia and glucosei6iphosphate dehydrogeii
nase deficiency (G6PD), and those conditions amplify 
diabetes in affected subjects (see below).

Hemoglobinopathies and diabetes
Patients with hemoglobinopathies such as sickle cell disii
ease and thalassaemia may be especially prone to develop 
secondary diabetes following repeated blood transfusion 
with subsequent hemosiderosis and liver and pancreatic 
damage. Hemoglobinopathies are common in the Saudi 
population, especially in those in the Eastern province83 
where the prevalence of diabetes has been reported to 
be the highest in the Kingdom.5 Diabetes among chilii
dren with thalassemia is higher than in their Caucasian 
counterpart.22 No study has assessed the prevalence 
of diabetes among children with sickle cell syndrome 
who are also prone to develop secondary diabetes. On 
the other hand, Niazi (1991) has demonstrated a high 
prevalence of G6PD deficiency among Saudi diabetic 
patients–12.4% vs. 2% in healthy nonidiabetic control 
subjects.84 The clinical significance of this association is 
not clear.

Ramadan fasting and diabetes
Saudi Arabia is an exclusively Muslim country, and fastii
ing during Ramadan has a special impact on diabetes.85 
There is a growing body of literature on the relationship 
between fasting during the Holy month of Ramadan 
and diabetes, with fasting reported to be beneficial in 
patients with type 2 diabetes,86 but potentially harmful 
in elderly patients, and those who are ketosis prone, and 

in those who have advanced complications.87,88 Only one 
paper has examined the impact of Ramadan fasting on 
Saudi type 2 diabetic patients,89 with no reported change 
in the level of fasting glucose, glycated hemoglobin, insuii
lin, Cipeptide or body weight, and with a significant rise 
in total cholesterol, but not triglycerides, at the end of 
fasting. It is an irony that the perceived benefit from fastii
ing will require specific education and advice to patients 
and such education seems to be very much deficient or 
none existent.90 Dehydration during Ramadan fasting 
may be a trigger for retinal vein occlusion in patients 
with diabetes.61 Therefore, the need for more research 
in this area is needed,88 especially for other rituals durii
ing Ramadan, like Umra, which may have special impact 
on diabetes and its complications (Elhadd et al, unpubii
lished observations).

The Muslim Pilgrimage (Hajj) and diabetes 
Every year there is a massive gathering of several milii
lion Muslims in the Holy places of Mecca and Medina. 
Among such pilgrims are many diabetic patients, and 
in general the provision of medical care to such patients 
is a challenging exercise. AlGhamdi et al (2003)91 have 
shown that diabetes is a major coimorbid condition 
among those pilgrims, and that admission with medical 
emergencies is modified by the season of the ritual (Hajj 
follows a lunar calendar and it changes by approximately 
11 to 12 days every year). We have recently observed 
that Hajj has an impact on patients with diabetes beii
cause significant numbers present to emergency medical 
care centers with infected foot ulcers, hyperglycemia and 
infections (Elhadd et al, unpublished observations).

Infections and diabetes
Patients with diabetes, in general, are more susceptible 
to various types of infection. Saudi diabetic patients are 
more prone to infection with Mycobacterium tuberculosis, 
and to viral hepatitis infections. Saudi patients with diaii
betes and ESRD on hemodialysis are more likely to conii
tract hepatitis C infection than those without diabetes.92 
Conversely, patients with hepatitis C infection have a 
special predilection to develop diabetes. The interplay of 
various factors, including the genetic susceptibility, may 
amplify such risk further. Akbar et al (2002) have shown 
that Saudi patients with hepatitis C infection who deii
velop diabetes are more likely to have a higher BMI and 
a positive family history of diabetes.93 As patients with 
hepatitis A infection do not develop chronic hepatic 
sequelae, Makeen (1992) reported acute development 
of diabetes in three Saudi subjects with hepatitis A inii
fection, with clinical and biochemical evidence of acute 
insulin deficiency (arguably resulting from pancreatic 
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involvement and possibly acute islitis) culminating in 
diabetic ketoacidosis.94 Despite no followiup data from 
this case series, a similar report from Nigeria showed 
diabetes to remit in six patients following acute hepatitis 
A infection, which recurred later in four patients.95

Mycobacterium tuberculosis, both pulmonary and exii
traipulmonary, is on the rise in Saudi Arabia, and diabeii
tes is a major risk factor for developing pulmonary,96 as 
well as disseminated tuberculosis.97 Nearly half of dialyii
sis patients who had tuberculosis suffer from diabetes.98

Herbal medicine use by Saudi diabetics 
Use of herbal medicines to treat various diseases is welli
recognized practice in both developing and developed 
countries. In Saudi Arabia, however, the use of herbal 
medicine by diabetic patients seems to be high. In one 
study, 17% of a cohort of 296 patients from several diaii
betic clinics reported using herbal medicines without inii
forming their physicians.99 In another study by AliSaeedi 
et al (2003) oneithird of a cohort of 1039 patients with 
diabetes were using herbal medicine, and 25% of them 
believed that it is both safe and effective.100  In this study, 
such a belief correlated with female sex, a family history 
of diabetes and poor compliance with diet. A study by 
Bugusz et al showed that herbal medicines may contain 
toxic materials.101

Conclusion
Data accumulating over the last three decades have conii
firmed that there is an epidemic of type 2 diabetes in 
Saudi Arabia. There is evidence to suggest that this has 
resulted from significant socioeconomic transformation 

with significant changes in lifestyle, mainly adoption of 
a Western lifestyle and abandonment of the more acii
tive tribal and nomadicitype of life. The concomitant 
upsurge of the epidemic of obesity is another irony 
of these changes. Diabetes in Saudi Arabia is well reii
searched, especially in its epidemiology and clinical 
aspects. However, with few exceptions, the profile of 
diabetic complications needs to be better characterized. 
The rate of development and progression of diabetic neii
phropathy appears to be comparatively fast, so contribuii
tory factors needs to be explored. Also despite the high 
level of evidence for more severe atherosclerotic disease 
especially affecting young patients, more studies are 
needed, particularly in patients with diabetic coronary 
artery disease. Further, the genetics of diabetes needs to 
be studied, as significant genetic susceptibility is probii
ably a major player in the diabetes pandemic. The high 
consanguinity rate may help to give new insights into 
the genetics of type 2 diabetes in general. In this regard, 
the possibility of new subtypes of maturityionset diaii
betes of youth may be unraveled. Finally, there is a need 
for studies looking into models of organization of care, 
screening for early complications and patient education 
and empowerment. Measures to curb the rising rates of 
obesity need also to be rigorous. 
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