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ABSTRACT

Background: Diabetes is prevailing worldwide. This study aimed to estimate the frequency of diabetes, its com-
plications, and relevant risk factors for the years 2014–2017 in Al Jouf, Saudi Arabia.

Methodology: Three years of patient data were extracted from Diabetes Centre electronic database to deter-
mine patient’s type of diabetes and complications associated with diabetes. Risk factors such as hypertension, 
smoking, hyperlipidemia, and body mass index (BMI) were also recorded.

Results: Seven hundred eighty-five (n = 785) patients data were included in the study, with a mean age of 52 ± 
12 years and age range of 13–101 years. Among all, 58% were males and 93% were type 2 diabetics. Regardless 
of age and gender, there were 76% of the participants who were not having any complications. No significant 
association was observed between gender and diabetic complication in study population. More than one-third 
of the study participants were hypertensive and two-third had high blood lipids. Overall mean HbA1c and BMI 
were found above the normal limits (HbA1c < 6.5%; BMI < 25 kg/m2) in both male and female subjects. A sig-
nificant statistical difference was observed between males and females for HbA1c, BMI, serum creatinine, total 
cholesterol, and high-density lipoprotein.

Conclusion: The majority of patient did not present with diabetic complications. However, study results suggest-
ed that elevated HbA1c and BMIs are quite prevalent among the study population and need to be addressed 
using patient education and awareness strategy.
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Introduction

The number of people with diabetes is increasing both in 
developing and developed countries. Diabetes is a disease 
in which the body either cannot produce insulin or cannot 
properly use the insulin it produces. This leads to high 
levels of glucose in the blood, which can damage organs, 
blood vessels, and nerves. Although the pathogenesis 
of diabetes is complex, several factors that increase the 
risk for the disease have been identified such as age, 
race or ethnicity, family history (genetic predisposition), 
history of gestational diabetes, low birth weight, physical 
inactivity, obesity, poor nutrition, hypertension, and 
smoking [1].

According to the International Diabetes Federation, 415 
million people have diabetes in the world and there were 3.4 
million cases of diabetes in Saudi Arabia in 2015 [2]. Acute 
complications of diabetes include hypoglycemia, diabetic 
ketoacidosis (DKA), and hyperglycemic hyperosmolar 
syndrome. The most severe acute metabolic complications 
of diabetes mellitus are DKA and Hyperosmolar 

Hyperglycemic State. In 2012, diabetes was the direct 
cause of 1.5 million deaths and high blood glucose was 
the cause of another 2.2 million deaths and a major cause 
of blindness, kidney failure, heart attacks, stroke, and 
lower limb amputation [3]. Complications from diabetes 
can be classified as microvascular or macrovascular. 
Microvascular complications include nervous system 
damage, renal system damage, and eye damage [4,5]. 
Macrovascular complications include cardiovascular 
disease, stroke, and peripheral vascular disease. Peripheral 
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vascular disease may lead to bruises or injuries that do not 
heal, gangrene, and, ultimately, amputation.

Approximately 35.4 million people, or 9.1% of adults 
aged 20–79 years, were living with diabetes in the 
Middle East and North Africa (MENA) Region in 2015 
and four out of ten adults with diabetes are undiagnosed 
[6]. Saudi Arabia has a high prevalence of diabetes (raw 
diabetes prevalence of 17.6%) [6]. Estimate of diabetes 
prevalence has been published previously [7–9]. The 
amount of healthcare expenditure dedicated to diabetes 
corresponded on average to 17% of the total health budget 
spent; the largest share to diabetes was Saudi Arabia who 
spent 24% of total healthcare expenditure [2]. The main 
purpose of this study was to estimate the frequency of 
diabetes, its complications and relevant risk factors for 
the years 2014–2017 in Al-Jouf, KSA.

Materials and Methods

This study is a retrospective review of our Diabetes Centre 
clinical database of diabetes patients. A retrospective 
chart review was conducted in the city Al-Jouf, Saudi 
Arabia. Utilization of the data was implemented with 
the gradual addition of data elements, so that by 2014 

the dataset tracked information on each diabetic patient. 
All residents on the city of Al-Jouf who were patients 
of the primary care centre from June 2014 to December 
2017 and diagnosed with diabetes were eligible for 
the study. Data were retrieved using an administrative 
health database. This permitted abstraction of key 
characteristics for every diabetic patient including 
patient demographics (age, type of diabetes, duration of 
diabetes, education, profession, and area of residence), 
risk factors [hypertension, hyperlipidemia, smoking, 
body mass index (BMI), family history and current 
existence of diabetic complications], and distribution 
of mean blood markers (glycated hemoglobin-HbA1c, 
total cholesterol, high-density lipoprotein, low-density 
lipoprotein, triglycerides, and vitamin B12). This study 
was reviewed by the Institutional Research Ethics 
Committee, and the requirement for individual informed 
consent was waived.

Statistical analysis was performed using SPSS (IBM 
SPSS Statistics 20.0). Data were expressed in frequencies, 
mean, and percentages. Chi-square test was used as a test 
of significance to compare differences between groups 
for categorical data and independent sample t-test was 
used for continuous data.

Table 1. Selected demographic characteristics of participants (n = 785).

Characteristics Total 
n (%)

Male 
n (%)

Female 
n (%) P-value

Age 0.062
<18 years 20 (2.5) 8 (1.7) 12 (1.5)
18–40 years 164 (20.9) 98 (21.3) 66 (8.4)
40–60 years 440 (56.1) 248 (53.9) 192 (59.1)
>60 years 161 (20.5) 106 (23) 55 (16.9)

Type of diabetes 0.304
Type I diabetes 52 (6.6) 34 (7.4) 18 (5.5)
Type II diabetes 733 (93.4) 426 (92.6) 307 (94.5)

Duration of diabetes 0.92
<5 years 299 (38.1) 127 (37.4) 101 (39.3)
5–10 years 189 (24.1) 85 (24.8) 59 (23)
10–15 years 125 (15.9) 58 (17) 36 (13.9)
15–20 years 84 (10.7) 35 (10.2) 29 (11.5)
>20 years 88 (11.3) 37 (10.7) 32 (12.3)

Profession <0.001
Student 42 (5.4) 26 (5.7) 16 (4.9)
Homemaker 201 (25.6) 5 (1.1) 196 (60.3)
Office worker 351 (44.7) 239 (52) 112 (34.5)
Labourer 2 (0.3) 2 (0.4) 0
Business 53 (6.8) 53 (11.5) 0
Retired 133 (16.9) 132 (28.7) 1(0.3)
No answer 3 (0.4) 3 (0.7) 0

Education 0.029
University level 156 (19.9) 103 (22.4) 53 (16.3)
College level 202 (25.7) 123 (26.7) 79 (24.3)
Secondary Level 228 (29) 133 (28.9) 95 (29.2)
No education 199 (25.4) 101 (22) 98 (30.2)

Residents 0.062
Rural 482 (61.4) 295 (64.1) 187 (57.5)
Urban 303 (38.6) 165 (35.9) 138 (42.5)
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Results

Seven hundred and eighty-five (n = 785) participants 
who met the study’s inclusion criteria were included, with 
a mean age of 52 ± 12 years and age range of 13–101 
years. Among them, 58% were male and 93% were type 
2 diabetics. More than half (56%) of study participants 
were aged 40–60 years and 61% were the resident of 
countryside. More than one-third (38%) of the study 
participants had diabetes for less than 5 years. Nearly 
half of the participants (44%) were office workers and 
one-fourth (25%) of the participants were homemakers. 
Education level of the participants was also recorded 
(Table 1).

Figure 1 shows the presence of diabetic complication 
among study participants differentiated by gender. 
Overall, 76% of the participants did not have any 
complications. Around 4% of the participants had 
diabetic nephropathy, 10% diabetic retinopathy, 7% 
diabetic neuropathy, and 2% had vascular complications. 
No significant association was observed between gender 
and diabetic complication in the study population (P = 
0.168).

Table 2 shows the percentile distribution of risk factors 
in both male and female diabetic patients. More than 
one-third of the study participants were hypertensive 
and two-third had high blood lipids. Nearly one-quarter 
of the study participants were smokers and men were 
significantly more likely to smoke. More than half of 
the participants were obese and nearly one-third were 
overweight.

Table 3 shows the distribution of the mean values of risk 
factor within gender in this study population. Over all 
mean HbA1c and BMI were found above the normal 

limits in both males and females of the participants. 
Significant statistical differences were observed between 
males and females for HbA1c, BMI, serum creatinine, 
total cholesterol and high-density lipoprotein. However, 
no significant difference was observed between males 
and females in blood samples for low-density lipoprotein, 
triglycerides, and vitamin B12.

Discussion

In this retrospective chart review study, we examined the 
prevalence of diabetes, complications, and related risk 
factors among diabetic population living in the Al-Jouf 
province of Saudi Arabia. Diabetes mellitus is a growing 
health problem in Saudi Arabia as high incidence rates 
of type 1 diabetes across the country, with rates rising 
particularly amongst children [10–12]. According to 
the International Diabetes Federation, there are 16,100 
children with type 1 diabetes aged 0–14 years in Saudi 
Arabia, with an incidence rate of 31.4 new cases per 
100,000 populations [6]. As with type 1 diabetes, a steady 
rise was also noted in the prevalence rates of type 2 diabetes 
affecting both genders especially up to 2011 [13,14].

Our findings highlight a higher prevalence of type 1 
and type 2 diabetes in males. However, no statistical 
association was observed between type of diabetes and 
gender. Alqurashi et al. [7] results showed the prevalence 
rates of type 2 diabetes to be higher among males (34.1% 
vs. 27.6% in females 27.6%, P < 0.0001). In contrast, a 
recent cross-sectional study conducted in northern Saudi 
Arabia showed lower prevalence of diabetes in males 
(42.5%) than females (57.5%) [15].

This study revealed that 90% of the participants had 
a positive family history for diabetes, which is an 
independent strong predictor of ischemic disease 

Figure 1. Presence of diabetic complications within gender.
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occurrence in later years. This finding is supported by 
studies such as an epidemiological profile of diabetes in 
Saudi Arabia by Elhadd et al. [16], which points to an 
overwhelming genetic predisposition toward this disease. 
Other risk factors, such as hyperlipidemia, were prevalent 
among 71% of the participants. Study conducted by 
Al-Nuaim et al. [17] found that 43% patients have 
dyslipidemia. In fact, there were a higher percentage of 
affected female patients with dyslipidemia compared 
with male patients except for the high cholesterol group, 
where there were an equal percentage of affected male 
and female patients.

The present study showed that more than 85% of the 
participants had a BMI above the normal range (18.5–
24.9) which was a higher percentage than that reported 
in other similar studies done in Saudi Arabia (14%–28%) 

[17–21]. Lifestyle changes such as increase physical 
activity, decrease television watching, and healthy 
dietary changes are independently associated with 
weight reduction [22]. Likewise, vitamin D deficiency 
has been consistently associated with hypertension, 
diabetes mellitus, cardiovascular disease, and stroke [23]. 
MENA regions in general have a very high prevalence of 
vitamin D deficiency (<50 nmol/L 25-hydroxyvitamin D), 
particularly in KSA based on the recent meta-analysis and 
report of Bassil et al. [24–26] for the entire MENA region.

Conclusion

This study focusses on the epidemiology of diabetes 
and prevalent risk factors for diabetes complications 
in Al-Jouf which can potentially lead over time to the 
development of the disease. Study results suggested 

Table 2. Distribution of risk factors within gender (n = 785).

Characteristics Total 
n (%)

Male 
n (%)

Female 
n (%) P-value

Hypertension 0.839
Yes 327 (41.7) 193 (42) 134 (41.2)
No 458 (58.3) 267 (58) 191 (58.8)

Hyperlipidemia 0.067
Yes 559 (71.2) 339 (73.7) 220 (67.7)
No 226 (28.8) 121 (26.3) 105 (32.3)

Smoking <0.001
Yes 192 (24.5) 166 (36.2) 26 (8)
No 592 (75.5) 293 (63.8) 299 (92)

BMI 0.079
Underweight 4 (0.6) 1 (0.5) 2 (0.8)
Normal 91 (11.6) 48 (14.3) 19 (7.2)
Overweight 363 (33.4) 124 (35.7) 76 (29.6)
Obese 427 (54.3) 169 (49.5) 160 (62.4)

Family history 0.943
Yes 707 (90.1) 414 (90) 293 (90.2)
No 78 (9.9) 46 (10) 32 (9.8)

Diabetic complications 0.134
Yes 188 (23.9) 119 (25.9) 69 (21.2)
No 597 (76.1) 341 (74.1) 256 (78.8)

Medication 0.004
Tablets 530 (67.5) 292 (63.5) 238 (73.2)
Insulin 255 (32.5) 168 (36.5) 87 (26.8)

Table 3. Distribution of mean of blood markers within gender (n = 785).

Male (mean ± SD) Female (mean ± SD) P-value
Glycated hemoglobin (%) 8.30 ± 1.61 8.69 ± 1.82 0.042
BMI (kg/m2) 29.80 ± 4.91 32.04 ± 6.69 0.001
Creatinine (mmol/L) 0.97 ± 0.27 0.84 ± 0.34 0.017
Urea (mmol/L) 7.17 ± 5.91 7.48 ± 9.33 0.78
Total cholesterol (mmol/L) 4.59 ± 1.05 4.9 ± 1.15 0.01
Low-density lipoprotein (mmol/L) 2.72 ± 0.89 2.87 ± 0.98 0.15
High-density lipoprotein (mmol/L) 0.99 ± 0.25 1.07 ± 0.24 0.002
Triglycerides (mmol/L) 2.10 ± 1.27 1.95 ± 1.05 0.27
Vitamin B12 (nmol/L) 24.09 ± 9.64 23.25 ± 10.41 0.46

SD, standard deviation.
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that elevated HbA1c and BMIs are quite prevalent 
among the study population. There is a need to 
provide education, awareness, and consequences of 
risk factors for diabetes among the population. A 
multidisciplinary approach is needed for the better 
management of diabetes and a collaborative effort 
by the government agencies and non-government 
organizations to promote education about disease and 
lifestyle modification within society.
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