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Abstract 

The study was undertaken to determine the prevalence of diabetes mellitus and its risk 

factors among the attendees of primary health care centers in a Saudi suburban 

community. A cross-sectional survey was conducted during March and April 2002. Out 

of eight satellite clinics, four clinics were selected by using systematic random sampling. 

All 451 attendees older than 18 years were included in the study sample, but 71 of them 

refused to undergo the blood investigations. Thus, three hundred eighty (380) subjects 

were screened for diabetes mellitus and associated cardiovascular risk factors including 

the assessment of lifestyle, obesity, hypertension, smoking and hyperlipidemia. 

The prevalence of diabetes mellitus was found to be 15.8% (24.2% in males and 11.3% in 

females) only 23.3% of them were well controlled. Fifteen percent (15%) of the diabetics 

were undiagnosed. The mean fasting plasma glucose increased significantly with increase 

in age (p= 0.04), BMI (p= 0.01), blood pressure (p= 0.03), cholesterol level (p= 0.01) and 

triglycerides level (p= 0.02). No statistical significant association with frequency of 

exercise (p=0.50) was observed. Diabetes mellitus and associated cardiovascular risk 

factors are prevalent in the study population, which are more among males as compared 

to females. An early detection program for diabetes mellitus and associated 

cardiovascular risk factors is needed. Such a program will contribute to the improvement 

of quality of life of the population. 

 



Introduction 

Patients with diabetes have an increased incidence of atherosclerotic cardiovascular, 

peripheral vascular and cerebrovascular diseases [1]. Rates of diabetes have been rising 

around the world [2]. Globally, an estimated 150 million people are affected with 

diabetes and the number is likely to reach at least 300 million by the year 2025 [3]. In 

U.S. the prevalence among adults increased from 4.9% in 1990 to 6.5% in 1998 [4]. 

Undiagnosed diabetes is not a benign condition. Many of the complications present at the 

time of diagnosis to the same or a greater as in diagnosed diabetes [5]. Fifty percent of 

patients with diabetes mellitus in the United States, and 58.5% in Singapore are 

undiagnosed [5,6]. 

Evidence from several studies indicates that obesity, undergoing rapid changes in 

lifestyle, hypertension and abnormalities of lipoprotein metabolism are often found in 

people with diabetes [1,7,8,9]. 

The prevalence of diabetes mellitus in the western countries is about 3-7% [10] while in 

South Africa the prevalence of diabetes mellitus is 7.1% [11]. In the neighboring country, 

Oman, King et al [12] have reported that the prevalence of diabetes mellitus is 13.1% 

[12]. 

In Saudi Arabia, the prevalence of diabetes mellitus has been observed as 11.8% and 

12.8% for males and females, respectively [13]. The prevalence of diabetes mellitus in 

the age group of 35 years and above is found to be 8.52% in males and 19.48% in 

females in a study conducted in a Saudi military hospital population [14], while the 

overall prevalence of diabetes mellitus is found to be 23.7%, males 26.7% and females 

21.5%, respectively in the age group of 30-70 years in the general population of the 

Kingdom of Saudi Arabia. [15] 

Most of Saudi citizens have direct access to primary health care services. All the chronic 

diseases including diabetes mellitus are managed at this level [16]. It is, therefore, 

important that physicians working in the primary health care centers are to be aware of 

the magnitude of diabetes mellitus and its associated cardiovascular risk factors among 

their patients to ensure them, the better care. 

It has become an essential component of the anticipatory health care of the Saudi 

community which has a younger population structure (60% of them are less than 30 years 

and 47% of them are less than 15 year old, only 4% are 65 years old or older [17]. 

Therefore, the aim of the present study is to determine the prevalence of diabetes mellitus 

and associated cardiovascular factors among the patients who have attended the primary 

health care centers in a sub urban Saudi community. 

Material and Methods 



This cross sectional study was conducted during the March and April 2002 on the 

patients who attended the primary health care centers (PHCCs) - King Abdul Aziz City 

for National Guard Housing (KACNGH). KACNGH is situated at the east of Riyadh, 

with a total population of 55000. Most of them are related to the settlers of nomadic 

families. 

KACNGH has a central polyclinic and eight satellite clinics. Four of the satellite clinics 

were selected using systematic random sampling technique. Patients older than 18 years 

were interviewed by 4th year family medicine residents. For each individual participant, 

age, sex and history of smoking were noted. Height and weight for the calculation of 

Body Mass Index (BMI) were recorded. Blood pressure was also measured. The 

participants were instructed to visit the polyclinic laboratory when they were fasting for 

at least 12 hours for blood tests including fasting blood sugar (FBS) and lipid profile. 

Prior to the completion of questionnaire and conducting various measurements and lab 

tests, purpose of the study was described to all participants. They were clearly informed 

that they could choose not to participate or to withdraw at any time during the study. 

They were assured of anonymity and confidentiality. 

Height was measued without shoes to the nearest of 0.1 centimeter (cm) using a 

stadiometer. Weight was measured to the nearest of 0.1 kg on a bathroom scale with the 

subject wearing light clothes and with no shoes. BMI was claculated as weight (kg) 

divided by the square of the height (m
2
). Obesity was defined as a BMI of > 30 kg/m

2
 

[18]. 

Each subject was asked to take rest for at least 10 minutes in the supine position before 

recording the systolic and diastolic blood pressures. Another measurment of blood 

pressure was taken after the interview, using the same mercury sphygmomanometer and 

by the same doctor. Blood pressure was measured using cuff of a size appropriate to the 

arm circumference in accordance with the recommendations of the British Hypertension 

Society [19]. Hypertension was defined as systolic blood pressure >140 mmHg and/or 

diastolic blood pressure >90mmHg [20]. The scales and sphygmomanometers were 

checked regularly. 

Fasting blood samples were drawn for the determination of FPG and serum lipid levels. 

Specimens of blood for FPG were collected in fluoride oxalate tubes and determined by 

the hexokinase enzymatic method while blood for lipids was collected in plain vacutainer 

tubes and serum concentrations of total cholesterol and triglycerides were determined by 

the enzymatic methods. 

The diagnosis of diabetes mellitus was based on the American Diabetes Association 

(ADA) Expert committee of the Diagnosis and Classification of Diabetes Mellitus 

recommendations (diabetes mellitus [FPG ≥ 7.0 mmol /l], impaired fasting glucose [IFG 

6.1-7.0 mmol /l], and nondiabetic FPG 6.1 mmol/l. Patients who showed fasting blood 

sugar above 7mmol/l were instructed to revisit the clinic for diagnosis and for proper 

management. 



Cholesterol and triglyceride levels were classified according to the National Cholesterol 

Education Program (NCEPIII) third report [21]. Hypercholesterolemia is defined as 239 

mg /dL or more, and hypertriglyceridemia as 199 mg /dL or more. 

Statistical analysis was carried out using Statistical Package for the Social Sciences 

(SPSS v.11) software package and appropriate tests were used at the 5% level of 

significance. 

Results 

A total of 451 subjects were initially enrolled, 71 of them were excluded because, they 

refused for blood testing giving a response rate of 84.3%. There was no significant 

difference in age or gender from those who completed the study. 

The mean age of the participants was 36.2 (SD±11.16 years). Table 1 shows that, around 

two thirds of the participants were in the age group of 18-39 years while about 10% were 

older than 50 years. The study sample had a female predominance (sex ratio M:F= 1: 

1.9). The females were less educated as more than half of them were illiterates. However, 

no statistical significant relationship between illiteracy and prevalence of diabetes 

mellitus was observed. 

Table 2, shows that the overall prevalence of diabetes mellitus was 15.8% (24.2% in 

males, 11.3% in females; P =0.003). Fiftyone of them (85%) were confirmed cases of 

diabetes mellitus and nine subjects (15%) were new cases. Twentyeight subjects of the 

non diabetics (7.3%) were found to have IFG. 

Table1: Socio demographic characteristics of the participants 

Characteristics of the participants  
Male  Female  Total  

No. %  No. %  No. %  

Age/years  

18-29  32 36.8  55 63.2  87 22.9  

30-39  30 19.9  121  80.1  151  39.7  

40-49  50    50 50  100  26.3 

50-59  16 76.2  5  23.8  21  5.5  

> 60  4 19.1  17  80.9  21  5.5  

Education  

illiterate  16  10.5  137 89.5  153  40.3 

Read & write only  8  21.6  29  78.4  37  9.7  



Primary and intermediate  76  60.8  49  39.2  125  32.9 

Secondary  17 42.5  23  57.5  40  10.5 

University  15 60  10 40  25 6.6  

Marital status  

Single  21  50  21  50  42 11  

Married  111  34.1  215  65.9  326 85.8  

Divorced  0 0  4  100  4 1  

Widowed  0  0  8 100  8  2.1  

Total  132  34.7  248  65.3  380 100 

Table 3 shows that the mean FBG increases significantly with an increase in age, BMI, 

blood pressure, levels of cholesterol and triglycerides. A statistical significant association 

was detected between obesity and diabetes mellitus (p= 0.01) with poor correlation (r= -

0.131) the mean FBG was 5.54 mmol/l in normotensive and 6.76 mmol/l for hypertensive 

subjects (p= 0.03) with a fair correlation between the prevalence of diabetes and systolic 

and diastolic blood pressure (r= 0.27) and(r= 2.4), respectively. There was a statistically 

significant relationship between FBG and both cholesterol (p= 0.01) and triglyceride (p= 

0.02), respectively. 

Table 4 shows that 48.4% were obese comparing with 53.3% of diabetics. One third of 

the diabetics were hypertensive comparing with only 15% of non diabetics. One third of 

diabetics were smokers comparing with a quarter of non diabetics. Among diabetics, 

hypercholesterolemia and triglyceridemia were found to be 6.7% and 23.3% , 

respectively. 

Table 2: Prevalence of diabetes mellitus among the participants 

Characteristic of diabetics  

Participants  
Total Diabetics 

in both sexes  Male  

(n =132)  

Female  

(n =248)  

No.  %  No  % No.  % 

Known cases (uncontrolled)  20  15.1  17  6.9  37 10  

Known cases (controlled)  8.0  6.1  6.0  2.4  14  4.0 

New cases  4.0  3.0  5.0  2.0  9.0  2.0  

Total  32  24.2  28  11.3  60  15.8  



28 participants (7.3%) had impaired fasting glucose (IFG) 

Table 3: Changes in mean fasting blood glucose with different variables 

 

(For a larger image of Table 3, click here) 

BMI: Body Mass Index; SBP: Systolic Blood Pressure; DBP: Diastolic Blood pressure 

More than 40% of diabetics did not do any kind of exercise, while only 15% of them did 

physical exercise for 3 times or more per week. However, no statistical significant 

relationship between frequency of exercise and the prevalence of diabetes mellitus 

(p=0.50) was observed. 

Table 4: Frequency of cardiovascular risk factors among the participants 

CVD Risk factor  

Among the  

Diabetics 

(n = 60)  

Among All the 

Participants 

(n = 320)  

No. %  No.  %  

Obesity  

BMI more than 30 kg/m
2
  32  53.3  184  48.4  

Hypertension  

http://www.indmedica.com/journals/images/Biomedical%20Research/018_03_01_table3.jpg


SBP>140 or DBP  20 33.3  58  15.3  

Smoking  

Smokers  20  33.3  91  24  

Hyperlipedemia  

Cholesterol more than 239 mg/dl  4.0 6.7  25 6.6  

Triglycerides more than 200 mg/dl  14  23.3  31  8.2  

Exercise  

Do not do at all  26  43.3  220 58  

Less than once month  2.0  3.3  18  4.7  

Few times per month  1.0  1.7  11 0.3  

1-2 times per week  8.0 13.3  30  0.8  

3-5 times per week  7.0  11.7  37  9.7  

Daily  2.0  3.3  18 4.7  

Discussion 

The purpose of this study was to determine the prevalence of diabetes mellitus and its 

associated cardiovascular risk factors among the patients of PHCSs in a sub urban 

community in Saudi Arabia. The results indicate that diabetes mellitus and the associated 

cardiovascular factors are widely prevalent. 

Unlike the majority of previous studies, this study population is the descendant of rural or 

tribal communities, which has the advantage of revealing the magnitude of diabetes and 

cardiovascular risk factors among the community, which is less educated, and less 

exposed to civilization. In addition, it can be a representative for other military housing 

populations in Saudi Arabia and in neighboring countries. Most of the military housing 

populations have almost the same dietary habits, do the same levels of physical activities 

and have descended from the same rural or tribal communities. However, these results 

cannot be generalized and applied to the Saudi community in general. 

The results revealed that the prevalence of diabetes mellitus is 15.8% (24.2% in males 

and 11.3% in females, which was calculated in accordance with to the ADA criteria 

(1997) might underestimate the prevalence as compared to WHO criteria using OGTT 

test. ADA criteria bring a slightly lower prevalence than the WHO (1985), criteria with 

moderate agreement (k= 0.65) [22]. 

Fatani et al, reported that, the prevalence of diabetes in rural and urban populations in the 

Western Province of Saudi Arabia among those over the age of 15 years was 6.6% and 



7.8%, respectively [23,24]. These early studies were done in 1985 where civilization and 

sedentary life style were less prevalent as compared to the present age. El-Hazmi et al, 

reported the prevalence of diabetes in Saudi Arabia in the age group of 14-70 years is 

9.73% in males and 7.06% in females [25]). In 1995 Al-Nuaim et al using WHO criteria 

reported that, 12% (11.8% in males and 12.8% in females) of Saudi population were 

diabetics [13]. In the neighboring country, Oman, which has similar demographic and 

cultural characteristics like Saudi Arabia, the prevalence of diabetes, was found to be 

13.1% in males and 12.8% in females [12]. In Singapore and Hong Kong the prevalence 

of diabetes among adult population was 8.4% and 9.8%, respectively [22, 5] comparing 

with the USA and other western countries around 7% [10, 26]. The higher prevalence of 

diabetes among males in this study could be explained by the presence the younger age 

group of females as only 8% of them were above 50 years comparing to 14% of males. 

Al Nozha et al also observed the similar findings [15]. 

Undiagnosed diabetics were found to be only 15% comparing with 50% and 58.5% in 

USA and Singapore, respectively [27]. This could be attributed to the underestimation of 

the prevalence of diabetes by using ADA criteria. 

This study is in agreement with previous work, where there is a significant increase in the 

frequency of diabetes with increase of age, BMI, blood pressure and lipid level. El-

Nuaim et al reported an increase in blood pressure by 6% per one year increase in age 

(13). Al Hazmi et al reported that 57.67% of male diabetics and 69.0% of female 

diabetics were overweight (BMI=25-29.9 kg/m
2
) or obese with a BMI > 30 kg/m

2
 (28). 

El-Hazmi et al observed a positive correlation between blood glucose, total cholesterol 

and triglyceride levels [29]. 

Only 10.9% of diabetics were smokers and there was no relationship between diabetes 

and smoking. Information on the relation between cigarette smoking and risk of diabetes 

is limited [30] 

In this study, there was no significant relationship found between the prevalence of 

diabetes and physical activity (P=0.50) even it was mentioned by some researchers that 

men engaged in moderate level of physical activity had a substantially reduced risk of 

diabetes [31]. 

Conclusion: 

This study confirmed that there is a high prevalence of diabetes among the patients of 

PHCCs and the prevalence is increased with age, BMI, blood pressure and 

hyperlipedemia. Screening for diabetes and associated cardiovascular risk factors should 

be intensified, as early detection will contribute in decreasing the risk of diabetes and its 

associated cardiovascular risk factors. 
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