
MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 179

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 12 DECEMBER 2020

Prevalence, risk factors and clinical aspects of Diabetes 
Mellitus among Saudis in the Western Region. Saudi Arabia:  
A community based study

Abstract
Background: The prevalence of diabetes mellitus 
(DM). in Saudi Arabia. is growing at a fast rate. 
About 25% of the 30 – 70 years old  subjects suffer 
from DM; this figure is further predicted to double 
by the year 2030.
Aim of this study: To investigate the occurrence of 
DM among different age groups. and explore the 
determinants. risk factors and clinical aspects of 
DM among Saudis in Jeddah city. 
Method: A cross-sectional study. which included 
1.106 subjects. randomly. visiting the walk area in 
North of Jeddah. or one Mall in East of Jeddah city. 
during the study period. An interview questionnaire 
was used to collect data on socio-demographic and 
clinical characteristics of the participants. Anthro-
pometric measurements as well as blood pressure 
and capillary Random Blood Glucose (RBG) test. 
were assessed on each subject. Chi square test 
and Multinomial Logistic Regression were used to 
analyze the data. Odds Ratio (OR). and 95% confi-
dence interval (95% CI) were employed. The level 
of significance was 0.05.

Results: DM was prevalent among 35% of Saudi 
subjects. aged 60 years or older. DM was discov-
ered accidently in 46.1% of the diabetic subjects. 
Hyperglycemia was found in 11.8% of subjects with 
no  doctor having diagnosed DM. Subjects who 
were 40 years or more. were 7 times more at risk to 
develop DM (OR: 6.98; 95% CI: 4.18. 11.66). those 
who lived in separate houses. were 2 times more 
likely to develop DM (OR: 2.207; 95% CI: 1.195. 
4.082). and subjects who have family history of 
DM. were 2.4 times more likely to develop DM (OR: 
2.430; 95% CI: 1.447. 4.082). Subjects who have 
DM. were 2.4 times more likely to develop vision 
problems (OR: 2.430; 95% CI: 1.447. 4.082). were 
3 times more at risk to suffer from hypertension (OR: 
3.085; 95% CI: 1.524. 6.243). and 10 times more 
at risk to develop foot ulcer (OR: 10.080; 95% CI: 
1.490. 68.206). These complications were signifi-
cantly associated with increased duration of DM.

Conclusion: DM is a major health problem among 
Saudis in Jeddah city.  Our results demonstrate the 
need for major intervention to reduce this burden 
and to engage other sectors of the government and 
the community in these efforts.
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Introduction

Diabetes mellitus (DM) is a noninfectious chronic disease 
caused by the inability of the pancreas to effectively 
produce enough insulin or when the body in unable to 
properly use the insulin produced by it [1-2]. Globally. 
an estimated 463 million adults are living with diabetes. 
according to the 2019 data from the International Diabetes 
Federation [3]. Diabetes prevalence is increasing rapidly; 
previous 2017 estimates put the number at 425 million 
people living with diabetes [4]. The number is projected 
to almost double by 2030 [3]. The increase in incidence 
in developing countries follows the trend of urbanization 
and lifestyle changes. including increasingly sedentary 
lifestyles. less physically demanding work and the global 
nutrition transition. marked by increased intake of foods 
that are high energy-dense but nutrient-poor (often high 
in sugar and saturated fats) [5. 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]. The Kingdom of Saudi Arabia 
began to notice an insidious increase in the prevalence 
and incidence of DM soon after the rapid industrialization 
which resulted in a remarkable 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 [10. 11-13]. 
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 [14]. 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 [15]. Moreover. studies 
conducted since the late 1980s have revealed a growing 
trend among adult Saudis. in which one of five adults 
had DM [16-22]. The aim of this study was to investigate 
the occurrence of DM among different age groups. and 
explore the determinants. risk factors and clinical aspects 
of DM among Saudis in Jeddah city. 

Subjects and Methods

This was a cross-sectional study. using the non-probability 
convenient sampling technique. where subjects. randomly. 
visiting the walk area in North of Jeddah city or one Mall 
in the East of Jeddah city. during the study period. were 
enrolled in the present study. The targeted participants 
were Saudis. aged 7 through to 85 years old. The total 
number was 1.106 subjects. This number was greater 
than the minimal required sample size for such a study. 
which was calculated to be 1.091 (based on effect size of 
0.1. α = 0.05. power = 80%. df = 3) [23].
Data were collected on each subject. after we obtained 
written consent to participate in the study. Each subject 
was asked the interview questionnaire which provided 
information on personal and socio-demographic 
characteristics. as well as clinical aspects. Anthropometric 

measurements. mainly weight and height of the subject. 
were measured using standard techniques and equipment. 
The body mass index (BMI) was calculated for each subject 
(the body mass in kg. divided by the square of the height 
in meters. with the value universally being given in units of 
kg/m2) [24]. Blood pressure measurement was conducted 
on the right arm. using mercury sphygmomanometer in 
sitting position. after 5 minutes rest. and mean of two 
measurements were recorded. Both systolic and diastolic 
blood pressures were measured. For each person a 
random capillary blood sample was taken for blood sugar 
measurement (mg/dL). It was done without regards to time 
since the last meal for the entire sample. Glucose level 
below 140 mg/dL (7.8mmol/L) was considered normal. 
whereas higher glucose level indicates hyperglycemia. 
Statistical analysis: The SPSS software (version 23. PC/
IBM). was employed and Chi square test and Multinomial 
Logistic regression were used to analyze the data. Odds 
Ratio (OR). and 95% confidence interval (95% CI) were 
employed. The level of significance was 0.05                    
                           

Results

Table 1 shows the distribution of studied subjects 
according to presence of DM and sociodemographic 
variables. The present study comprised 1.106 subjects. 
where the majority were in the age range 21 to 60 years 
old (82%). Doctor diagnosed diabetes mellitus (DM). was 
encountered among 9.5% of the studied subjects with 
highest prevalence among age group 40 to less than 60 
years old . and  those 60 years old and over (20.6% and 
35.3% respectively). On the other hand. prevalence of 
DM was lowest among those aged less than 21 years old 
(0.9%) and those aged 21 to less than 40 years old (4.1%).  
These differences were statistically significant. where p 
< 0.000.  No significant difference was found between 
diabetic and non-diabetic subjects regarding educational 
and occupational levels (p > 0.05). Compared to subjects 
with no DM. diabetic subjects were more encountered 
among those who had extended families (p < 0.03). and 
among those who lived in separate houses (p <0.006).

Table 2 displays distribution of studied subjects according 
to presence or absence of DM and clinical aspects. Greater 
proportions of subjects with DM had grade 1. 2 and 3 
obesity (21%. 13.2% and 8.6% respectively). compared to 
subjects without DM (19.4%. 6.5%.and 4.7% respectively). 
These differences were statistically significant where p 
< 0.016. A greater proportion of subjects with DM had 
elevated systolic blood pressure or stage 1 hypertension 
(36.4%. and 25.7% respectively). compared to subjects 
without DM (26% and 11.6% respectively). These 
differences were statistically significant where p < 0.000. 
A greater proportion of subjects with DM had family history 
of DM (59.8%) compared to those without DM (42/7%). 
This difference was statistically significant where p < 
0.001. Random blood sugar level was significantly higher 
among subjects with DM. compared with those without DM 
(64.7% and 11.8% respectively) where p < 0.000. About 
9.0% of the subjects without DM were pre-diabetics. while 
3.0% were diabetics and they did not know.
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Table 3 shows duration of having DM and mode of 
control of diabetes among patients with DM. In a great 
proportion of the subjects. DM was discovered accidently 
(46%). particularly among those who had the disease 
for a duration longer than 10 years. The majority of the 
patients with DM received oral hypoglycemic drugs to 
control their DM (68%). Insulin was used by 17.6% of the 
patients; while following healthy diet was only adopted by 
17.6% of the patients. No significant difference was found 
between those who had DM for a short. or long duration 
(p > 0.05).

Table 4 displays prevalence of complications among 
subjects with DM. Neuropathy is the most prevalent 
complication among subjects with DM. followed by 
retinopathy and nephropathy (33.3%. 21.6%. and 16.7% 
respectively). Although. these complications were more 
prevalent among those who had the disease for 10 years 
or more. these differences were not statistically significant 
(p > 0.05).

Table 5 displays the treatment history of the patients with 
DM. and duration of having DM. History of treatment for 
hypertension was the most common (23.5%). followed by 
treatment for vision problems and atherosclerosis (15.7% 
and 8.8% respectively). History for treatment of these 
diseases were significantly higher among those who had 
the disease for more than 10 years compared to those who 
had it for a shorter periods (p <0.05). History of treatment 
for angina and foot ulcer was only encountered among 
subjects who had DM for  long duration (p <0.05).

Table 6 shows the relationships between DM and some 
demographic and clinical aspects. Subjects aged 40 
years or older are 7 times more likely to develop DM (OR: 
6.98; 95%CI: 4.18. 11.66. p < 0.000) compared to those 
under the age of 40 years. Subjects who live in separate 
houses. are 2 times more likely to develop DM (OR: 2.207; 
95%CI: 1.195. 4.082. p < 0.011) compared to those who 
live in shared houses. Subjects who have family history of 
DM. are 2.4 times more likely to develop DM (OR: 2.430; 
95%CI: 1.447. 4.082. p < 0.001) compared to those who 
have not. Subjects who have DM. are 2.4 times more 
likely to develop vision problems (OR: 2.430; 95%CI: 
1.447. 4.082. p < 0.001) compared to those who have not. 
Subjects who have DM. are 3 times more likely to suffer 
from hypertension (OR: 3.085; 95%CI: 1.524. 6.243. p < 
0.002) compared to those who have not. Subjects who 
have DM. are 10 times more likely to develop foot ulcer 
(OR: 10.080; 95% CI: 1.490. 68.206. p < 0.018) compared 
to those who have not. 

Discussion

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 [14]. 
In the present study we aimed at exploring the burden 
of DM among Saudis from Jeddah city. and investigated 
the hyperglycemic state among subjects who were not 
diagnosed as diabetic before and investigate the risk 

factors associated with DM. A previous study in Saudi 
Arabia reported that the prevalence of diabetes had risen 
to 34.1% in males and 27.6% in females. It was reported 
that the mean age for diabetes onset in males and females 
was 57.5 and 53.4 years. respectively [20]. 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 [21]. 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%) [22]. In Jeddah city we found. also.  that 
occurrence of DM was 0.7% among subjects younger 
than 21 years old. 4.1% among those aged 21 to 40 years 
old. and then the figure increased markedly to 20.6% 
among those aged 40 years to 60 years. with the highest 
burden among those aged over 60 years old (35.3%). The 
median age of onset was 38 years old. Evidence-based 
interventions are available to prevent or delay the onset 
of diabetes in people with pre-diabetes [25. 26]. and to 
reduce rates of complications among those with type 2 
diabetes [27]. As with many diseases. screening and early 
detection of diabetes and prediabetes is the first step to 
initiating prevention and treatment interventions. and has 
received considerable interest [28].

The present study revealed that. in the subjects with no 
doctor diagnosed DM (age range: 7 – 85 years old). 12 
% had abnormally high Random Blood glucose level (the 
occurrence of pre-diabetes was 8.9%. and of diabetes 
was 3.0%). This finding is similar to a previous study [29]. 

In the present study we found a significant relation between 
age and occurrence of DM. where subjects older than 40 
years old were 7 times at risk of developing DM compared 
to the younger ones (95% CI 4.180-11.657; p <0.000). We 
found also that subjects who lived in separate houses were 
2.2 times more likely to develop DM compared with those 
who lived in shared houses (95% CI 1.195-4.075;p <0.01). 
However. other socio-demographic characteristics were 
not significantly associated with DM such as education. 
occupation. marital status. and family characteristics. 
These findings are consistent with findings from a previous 
study [29].

Several large prospective studies have raised the 
possibility that cigarette smoking increases the risk of 
type 2 diabetes [30].  In a meta-analysis of 25 prospective 
cohort studies. current smokers had an increased risk of 
developing type 2 diabetes compared with non-smokers 
[31]. In the present study we found that subjects with 
DM were significantly more encountered among the ex-
smokers compared to the non-smokers (p < 0.046).  Risk 
factors for type 2 diabetes are well established and include 
underlying genetic susceptibility. Because family history 
reflects genetic susceptibility in addition to other factors. it 
may be a useful public health tool for disease prevention 
[32]. The present study showed that subjects with family 
history of DM. were 2.4 times more at risk to develop DM 
compared to those without family history (95% CI: 1.447-
4.082; p< 0.001). Overall. a family history approach appears 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10182

POPULATION AND COMMUNIT Y STUDIES

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 12 DECEMBER 2020

Table 1. Distribution of studied subjects according to presence of DM and sociodemographic variables

to be a promising new screening tool to fight the growing 
epidemic of diabetes.  As part of the metabolic syndrome. 
hypertension and diabetes are closely associated with 
obesity and frequently occur together in an individual [33].  
Despite this close relationship between hypertension and 
type 2 diabetes. little information exists on the relationship 
of BP levels with the subsequent development of type 2 
diabetes. Finding an independent association between 
BP or BP progression and new-onset diabetes may be 
important. as it could imply close surveillance of blood 
glucose levels in individuals with increasing BP levels. Few 
studies analyzed the precise relationship between BP and 
incidence of type 2 diabetes.  Gress et al [34] found that 
individuals with hypertension had a relative risk of 2.34 
(95% confidence interval 2.16–2.73) of developing type 2 
diabetes compared with individuals without hypertension. In 
the present study. we found that subjects with hypertension 
were 3.085 times more likely to have DM (95% CI:1.524-
6.243; p< 0.002) compared to those with normal blood 
pressure.

Results from metabolic and epidemiologic studies provide 
strong evidence that obesity is causally related to type 
2 diabetes. Many studies have reported associations 

between body mass index (BMI) and type 2 diabetes in 
men and women [35]. The present study confirmed. also. 
the relationship between obesity and DM. where subjects 
with gross obesity were 3.3 times more likely to suffer from 
DM compared to subjects with normal BMI (95% CI 1.337-
7.991; p < 0.009). Type 2 DM is one of the most common 
metabolic disorders majorly affecting the adult population. 
It accounts for 90–95% of all diabetes cases [36-38]. Long-
term elevations in blood glucose levels contribute to many 
complications in various organs. including the kidneys. skin. 
nerves. heart. and blood vessels [39]. This rise in blood 
glucose. particularly after diagnosis. is mainly due to a lack 
of compliance with the management plan that involves 
lifestyle modification and pharmaceutical interventions 
[40]. In the present study we found that only 35.2% of the 
subjects have RBS less than 140mg/dl. while 63% had 
increased RBS (25.7% had RBS 140 – 199 mg/dL. and 
39% had RBS ≥ 200 mg/dL). One of the main impairments 
occurring from hyperglycemia is damage to the vasculature. 
It occurs either at small (microvascular complications) 
or large blood vessels (macro-vascular complications). 
Diabetic retinopathy is the most common microvascular 
complication. followed by diabetic nephropathy and 
neuropathy. All macro-vascular complications arise from 
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Table 2. Distribution of studied subjects according to presence of DM and clinical aspects

the development of atherosclerosis. which gradually 
causes the narrowing of arterial walls [41. 42]. The present 
study revealed that patients with DM were 10 times more 
likely to suffer from foot ulcer (p<0.001). 3 times at risk to 
suffer from hypertension (p<0.0.002). and 2.4 times at risk 
to suffer from vision problems compared to subjects with 
no doctor diagnosed DM. This is consistent with findings of 
a previous study [43].

Conclusion

The prevalence of DM among the Saudis in Jeddah City is 
high. Although DM is a common chronic health problem. yet 
a great proportion of the subjects with DM were discovered 
accidently. and the majority are not properly controlled.  
Appropriate actions should be taken to build up medical 
therapy and lifestyle management to overcome amendable 
risk factors for complications in order to reduce morbidity 
and mortality. Considering that the elderly. the obese. 
those with high blood pressure and those with positive 
family history of DM are at the highest risk of having 
prediabetes and DM. systematic healthcare interventions 
targeting these groups are recommended to reduce the 
burden of the disease. Additional studies employing social 

and behavioral paradigms are needed so that interventions 
with direct effects on relevant social and behavioral issues 
can be designed and implemented before the diabetes 
problem further increases in its scope and severity.

Limitation
Though the study showed important findings of burden 
of DM. its risk factor. and management practice among 
Saudis. in Jeddah city. it has its own limitations. Firstly. the 
cross-sectional study design could not reveal the condition 
of the actual population. Secondly. the study participants 
were subjects visiting general places. and self-selection 
bias could not be ruled out and over-consideration of 
the actual prevalence of the DM. Therefore. it may be 
somewhat improper to generalize the findings of this study 
to the entire population of Jeddah city. Another limitation 
is the use of RBS testing to assess the hyperglycemia. 
because the participants were seen on one occasion only 
in the community. and other tests like fasting blood sugar 
test and post prandial glucose test were not feasible.
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Table 3. Distribution of subjects with DM according to duration of having the disease and method of control 
of DM

Table 4. Distribution of subjects with DM according to duration of having the disease and suffering from 
complications of DM

Table 5. Distribution of subjects with DM according to duration of having the disease and treatment for 
diseases
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Table 6: Multinomial Logistic Regression for Having DM with some clinical variables
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