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ABSTRACT To determine frequency of cardiovascular risk factors in Saudi and non-Saudi diabetics, we
studied patients attending King Abdulaziz University Hospital for follow-up in the period January 1997 to
December 2001. Cardiovascular risk factors, including hypertension, hyperlipidaemia, obesity and smoking,
were studied as well as degree of blood glucose control. Of 1122 patients in the study, 48% were Saudis and
52% non-Saudis. No statistically significant difference was found for prevalence of cardiovascular risk
factors between the two groups. Correlation of each of the risk factors to patient’s age showed significant
correlation to hypertension and smoking.

Les facteurs de risque cardio-vasculaire chez des patients diabétiques saoudiens et non saou-
diens en Arabie saoudite
RESUME Afin de déterminer la fréquence des facteurs de risque cardio-vasculaire chez des diabétiques
saoudiens et non saoudiens, nous avons étudié les patients qui sont venus à l’Hôpital universitaire King
Abdulaziz en consultation de suivi durant la période janvier 1997-décembre 2001. Les facteurs de risque
cardio-vasculaire, comprenant l’hypertension, l’hyperlipidémie, l’obésité et le tabagisme, ainsi que le degré
de contrôle de la glycémie, ont été étudiés. Parmi les 1122 patients de l’étude, 48 % étaient des Saoudiens
et 52 % des non-Saoudiens. Aucune différence statistiquement significative n’a été constatée entre les deux
groupes pour la prévalence des facteurs de risque cardio-vasculaire. La corrélation de chacun des facteurs
de risque à l’âge du patient montrait une corrélation significative avec l’hypertension et le tabagisme.
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Introduction
Cardiovascular disease (CVD) is the lead-
ing cause of morbidity and death [1,2]. Di-
abetes mellitus (DM) is closely associated
with ischaemic heart disease and patients
with DM and no previous history of is-
chaemic heart disease have the same risk
for cardiac events as patients with previous
myocardial infarction [3,4]. This fact led
the American national cholesterol education
programme to state that, in terms of car-
diovascular risk, DM was equivalent to
having ischaemic heart disease [3]. People
with diabetes have a 2–4 fold increase in
the risk of dying from the complications of
CVD [5]. Hyperlipidaemia, hypertension,
smoking and obesity are well known, mod-
ifiable, cardiovascular risk factors in both
diabetics and non-diabetics [6–10]. Rith-
Najarian et al. have reported regional varia-
tion in CVD risk factors among American
Indians and Alaskan natives with DM [11].
We aim in our work to study the prevalence
of CVD risk factors in diabetics in two dif-
ferent groups, Saudi Arabians and non-
Saudi Arabians.

Methods
The study was conducted at King Abdu-
laziz University Hospital, a teaching hospi-
tal in the Western Province of Saudi Arabia.
Patients seen in our hospital include mainly
Saudis as well as patients from neighbour-
ing Asian and African countries. The study
group comprised 1155 diabetic patients, all
those attending the hospital for follow-up
from January 1997 to December 2001.
Thirty-three (3%) were excluded as some
of their data were missing. The remaining
1122 were included in the study; 541
(48%) were Saudis, with male:female ratio
of 1.3:1 and 581 were non-Saudis (52%),
with male:female ratio 1.1:1 (P = 0.3).

CVD risk factors included hypertension
(patient previously diagnosed or has 2 con-
secutive readings > 130 mm Hg systolic
blood pressure, 85 mm Hg diastolic blood
pressure), hyperlipidaemia (if the patient
has been previously diagnosed or has low
density lipoprotein > 2.6 mmol/L, triglycer-
ide > 2.3 mmol/L, high density lipoprotein
< 0.9 mmol/L for males and 1.0 mmol/L for
females), obesity [defined as body mass in-
dex (BMI) > 30 kg/m2], smoking history
(either active or less than 5 years since ces-
sation of smoking) were recorded from the
medical records of the study group. In ad-
dition, participant’s age, sex, nationality,
degree of blood glucose control (poor
blood glucose control defined as mean of
the two most recent HbA1c readings
> 9%), type and duration of DM were also
recorded. The study group was divided
into 2 groups according to nationality, Sau-
di or non-Saudi, and a comparative analysis
was done regarding the prevalence of CVD
risk factors and degree of blood glucose
control. The group was also analysed ac-
cording to age group, < 45 years or ≥ 45
years.

Statistical analysis was performed using
SPSS software. Mean ± standard deviation
was determined for quantitative data, and
frequency for categorical variables. Chi-
squared was used to analyse group differ-
ence for categorical variables. For
continuous variables, t-test was used when
comparing two groups. Pearson correla-
tion was used to study the correlation of
different cardiovascular risk factors to age.
P < 0.05 was considered significant.

Results
Type 2 diabetes was the most prevalent
type recorded in both Saudis and non-Sau-
dis, 454 of 541 (84%) and 471 of 581
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(81%) respectively (P = 0.4). Mean dura-
tion of diabetes was 8.9 ± 7.3 years in Sau-
dis versus 8.8 ± 7.2 years in non-Saudis
(P = 0.2). There were 406 of 541 (75%)
Saudis aged 45 years or over and 407 of
581 (70%) non-Saudis (P = 0.06).

Hypertension, hyperlipidaemia, and
smoking were common CVD risk factors
in both Saudis and non-Saudis, while obesi-
ty was less common in both groups. Both
groups had poor blood glucose control
(Figure 1). There was no statistically sig-
nificant difference in the prevalence of
CVD risk factors in those above or below
45 years in both nationalities (Figures 2,3).
Smoking was higher in young (< 45 years)
non-Saudis (61%) compared to those 45
years or over (58%) (P = 0.06).

No significant difference in the frequen-
cy of cardiovascular risk factors in relation

HBP = hypertension.
HL = hyperlipidaemia.
OB = obesity.
SM = smoking.
PBG = poor blood glucose control (HbA1c > 9%).
P-value was significant for poor blood glucose
control (P = 0.04).

Figure 1 Comparison between Saudi (n = 541)
and non-Saudi (n = 581) diabetics according
to cardiovascular risk factors

HBP = hypertension.
HL = hyperlipidemia.
OB = obesity.
SM = smoking.
PBG = poor blood glucose control (HbA1c > 9%).
P-value was significant for poor blood glucose
control (P = 0.02).

Figure 2 Cardiovascular risk factors among
Saudi (n = 135) and non-Saudi (n = 174)
diabetics < 45 years

HBP = hypertension.
HL = hyperlipidaemia.
OB = obesity.
SM = smoking.
PBG = poor blood glucose control (HbA1c > 9%).
P-value was not significant (P = 0.3).

Figure 3 Cardiovascular risk factors among
Saudi (n = 406) and non-Saudi (n = 407)
diabetics ≥≥≥≥≥ 45 years
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to age was found between Saudis and non-
Saudis in 3 age groups (< 30 years, 30–60
years and > 60 years) (Table 1). Correla-
tion of each of the risk factors to patient’s
age showed significant correlation to hy-
pertension and smoking (P < 0.001).

Discussion
CVD complications are the leading cause of
death and disability in people with diabetes.
People with diabetes have significantly
higher cardiovascular mortality rates com-
pared to people without diabetes [12–14].
Age is considered a risk factor for CVD in
people with diabetes [15]. Howard et al

[16] and others [17,18] have found that di-
abetes is the strongest CVD risk factor
among individuals aged 45–74 years. The
great majority of patients in our study, Sau-
dis (70%) or non-Saudis (75%), were 45
years and over.

A large body of evidence from epidemi-
ological, case–control, and cohort studies
provides convincing documentation of the
causal link between cigarette smoking and
health risks [10]. Studies of individuals
with diabetes consistently found a high risk
of morbidity and premature death associat-
ed with the development of macrovascular
complications among smokers [19]. Our
study showed that, apart from poor control

Table 1. Prevalence of cardiovascular risk factors in Saudi and non-
Saudi diabetics for three different age groups

Cardiovascular Age group Patients having risk factor (%) P
risk factor  (years) Saudi Non-Saudi

Hypertension < 30 8 6 0.1

30–60 39 38
> 60 57 47

Hyperlipidaemia < 30 34 32 0.4

30–60 56 52

> 60 52 58

Obesity < 30 24 14 0.2

30–60 40 39

> 60 43 36

Smoking < 30 26 33 0.2

30–60 40 42

> 60 51 53

HbA1c > 9% < 30 4 6 0.9

30–60 20 18

> 60 6 8

< 30 years, Saudis     (n = 54)   (10%), non-Saudis (n = 41)    (7%).
30–60 years, Saudis  (n = 281) (52%), non-Saudis  (n = 366) (63%).
> 60 years Saudis     (n = 206) (38%), non-Saudis  (n = 174)  (30%).
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of blood glucose, smoking is the common-
est CVD risk factor in both Saudis and non-
Saudis, being commoner in non-Saudis.
Similarly high smoking rates were reported
by the Inter-Tribal Heart Study [20] and
others [21,22]. Smoking cessation is one
of the few interventions that can safely and
cost-effectively be recommended for all
patients [10]. It had been shown that
smoking cessation counselling is effective
in reducing tobacco use in this high-risk
group [23,24].

Hypertension is a common problem in
people with diabetes. Reported prevalence
varies from 42% to 70% [11,25–27]. We
report a rate of 52% and 53% in Saudis and
non-Saudis respectively. Data from the re-
cent United Kingdom Prospective Diabetes
Study hypertension study [28,29] and the
Hypertension Optimal Treatment trial [30]
demonstrated that aggressive lowering of
blood pressure was accompanied by re-
duction in macrovascular events.

People with diabetes exhibit increased
rates of prevalence of lipid-rich atheroma
and more thrombosis than non-diabetics
[31,32]. These differences suggest a great-
er vulnerability for plaque rupture and cor-
onary thrombosis in patients with DM
[31–33]. Some of these abnormalities may
be related to the dyslipidaemia associated
with DM [32]. Almost half of the patients
studied, both Saudis (46%) and non-Saudis
(43%), have hyperlipidaemia, a finding in
agreement with what has been reported by
Howard et al [34] and others [11,17]. Re-
cent studies have shown that CVD morbid-
ity and mortality associated with DM can
be considerably reduced through intensi-
fied treatment of hyperlipidaemia [35–37].

Obesity is a major modifiable risk factor
for coronary heart disease along with ciga-
rette smoking and elevated serum choles-
terol [38]. The incidence of coronary heart
disease events has been correlated to BMI

in a study of more than 23 000 employees
in north-western Germany (PROCAM)
[39]. This prospective study showed a rise
in coronary events with increasing BMI
over 8 years of follow-up from 31 events
per 1000 at BMI < 20 kg/m2 to 72 per 1000
at BMI > 30 kg/m2.

In Saudi Arabia, obesity and diabetes
have become major causes of morbidity in
big cities in the last 2 decades, apparently
due to the sudden change in lifestyle as a
result of economic development, urbaniza-
tion and competitive lifestyles [40]. In a
study conducted in Riyadh [41], obesity
(BMI > 30 kg/m2) was reported in 33% of
adult diabetics. Another study showed a
figure of 27% in Bahrain [42]. In our study,
overall around 20% of the patients were
obese with no significant difference be-
tween Saudis and non-Saudis. These rates
were much lower than those reported in
some other countries where a rate around
50%–70% has been reported [11,17,
22,43–45]. Obesity is multifactorial, not
only environmental but also genetic factors
contribute to its development [46]. It has
been estimated that the heritability for BMI
is over 30% and the rest is accounted for
by other factors like demographic, familial
and personal factors [46,47]. The lower
prevalence of obesity in our study group
(Saudis 21% and non-Saudis 19%) could
be related to the nature of the local diet, but
the effects this along with duration of resi-
dency of non-Saudis or the time of appear-
ance of diabetes (after reaching Saudi
Arabia or before) were not investigated in
our study. Further studies are needed on
the cause of this lower rate of obesity in
people with diabetes in the Gulf region
compared to other regions of the world.

Several studies have shown the health
benefits of weight loss in people with dia-
betes; it improved glycaemic control [48],
insulin sensitivity [49], triglyceride and
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high density lipoprotein levels [50], and it
also increases life expectancy [51].

It has been shown that greater degree of
hyperglycaemia is associated with increas-
ing CVD mortality in individuals with diabe-
tes [52]. We report a high frequency of
poor blood glucose control in both Saudis
(71%) and non-Saudis (66%). Several
studies clearly demonstrated that tight
blood glucose control is important in delay-
ing the onset and slowing the progression
of microvascular complications [53,54].

Our study showed that CVD risk fac-
tors (smoking, hypertension, hyperlipi-
daemia and obesity) and poor glycaemic
control are common in both Saudi and non-
Saudi diabetics. Lifestyle may have a role;
most of the patients are living a sedentary
life, without much activity and using auto-
mobiles for travelling even very short dis-
tances.

Poor compliance of patients to medica-
tions, dietary restriction and follow-up may
have an effect on the prevalence of CVD
risk factors. Patients may get fed up taking
chronic multiple medications and restrict-

ing their diet for a disease which is almost
asymptomatic. Some patients may not be
able to afford the medications, especially
the new expensive generation, or may be
ignorant due to lack of information.

Patient education regarding the diabetes
disease process, nutritional management,
physical activity, weight loss, cessation of
smoking, compliance to medication and
follow up, glucose monitoring, and preven-
tion and detection of complications is of
great importance. The success of diabetic
teaching programmes seems to be similar
in the inpatient and ambulatory settings. A
study conducted by Muller and colleagues
showed that people with diabetes who re-
ceived identical education programmes in 2
different settings were no different in re-
gard to improvement in HbA1c, BMI, hy-
poglycaemic episodes and subsequent
hospitalization after one year [55]. Another
important issue is physician education re-
garding screening for CVD risk factors and
initiation of early and aggressive treatment
when indicated.
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