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1. Introduction

  Type 2 diabetes mellitus (T2DM) is considered as one of the 

most important growing global public health concerns[1]. Recent 

estimates and projections of WHO suggested that approximately 

150 million people are classified as patients with diabetes globally. 

Moreover, this figure will increase dramatically (103.8%) by the 

year 2040 for Middle East and North Africa[2,3], and with a large 

variation between developed and developing countries. Obviously 

the bulk of cases are located in developing countries.  

  The long-term complications of diabetes involve the development 

of nephropathy, retinopathy, and neuropathy and increased risk 

of cardiac, peripheral arterial and cerebrovascular disease, which 

furtherly are associated with increasing cases of disability and 

premature death[4,5]. Furthermore, the metabolic dysregulation 

associated with diabetes mellitus (DM) causes secondary 

pathophysiologic changes in multiple organ systems that place a 

tremendous burden on the patients and their families[6]. The impact 

of diabetic complications extends from affecting patients and their 

families to the health care system and macro economy of their 
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country[7,8].

  Numerous studies have been conducted in Saudi Arabia and 

have documented an ever-high prevalence of DM in the Saudi 

community[9-12]. The high prevalence of diabetes is associated with 

rapid economic development, urbanization and changes in lifestyle 

modes in this rich country.  

  Assessing the pattern of complications and their related factors is 

very important to implement health educational programs and to 

generate policy initiatives that help in reducing the individual and 

social burden of diabetes. 

  Although there are some studies in Jazan focused on different 

aspects of DM, no previous effort has documented the different types 

of complications[13-15]. Hence, this study intended to explore the 

patterns and prevalence of complications of T2DM in Jazan region. 

 

2. Materials and methods

2.1. Ethics

  Ethical aspects of this study were conducted in accord with the 

general guidelines of the Saudi Bio and medical ethics governance 

in the KSA. Study protocols and instruments were institutionally 

approved. An ethical approval (approval # 1760- Jazan Hospital IRB, 

H-10-Z068) was obtained from the Jazan Ethical Committee. All 

patients read, understood and signed an informed written consent. 

2.2. Study design and location

  This observational cross-sectional study was conducted in Jazan 

town (also called Gizan and Jizan), the provincial capital of Jazan 

region that is located in the southwestern part of the Kingdom of 

Saudi Arabia. It is bounded to the north by the Asir region, south by 

the State of Yemen, east by the Asir region and the State of Yemen, 

and west by the Red Sea. 

2.3. Participants, recruitment and sampling procedure

  Participants were recruited during the period from 1 July to 31 

August 2017 when patients attended the Jazan Diabetic Centre. 

Eligibility criteria included: (1) age 18 years and above; (2) diagnosis 

as T2DM at least six months before the survey; (3) medical records 

at the centre. Patients who consented to participate in the study 

were asked to answer the questionnaire. A random sampling of 324 

patients was calculated using a prevalence of T2DM (12%) based 

on a national study[13], 95% confidence interval, error not more than 

5%, and a 25% non-response rate. Systematic random sampling was 

used to select the study participants.

2.4. Data collection and study instrument

  The data were collected by “face-to-face” interviews using a 

standardized questionnaire. Only the following severe complications 

were included: cardiovascular conditions, nephropathy, cerebrovascular 

disease, neuropathy, and diabetic foot. Problems that developed after 

the proper diagnosis of T2DM and could be attributed to diabetes 

were considered in this study. Cardiovascular morbidity included 

angina, chronic heart failure, myocardial infarction, other related 

heart diseases, and peripheral vascular disease. Patients were first 

asked about the different complications, and then their data were 

extracted from the medical records.

2.5. Statistical analysis

  Data analysis involved descriptive statistics as well as inferential 

statistics. Simple tabulation and frequencies were utilized to give a 

general overview of the data, and numerical data were presented in 

the form of means. Student’s t test was used to compare numerical 

data. The chi-square test or Fisher’s exact test was used to evaluate 

the proportion differences among sub-groups. Crude odds ratios 

were obtained by univariate analysis to determine the association 

of each variable with T2DM. All statistical tests were two-sided, 

and P<0.05 was considered to indicate statistical significance. The 

statistical analysis was performed using SPSS ver. 17.0 (SPSS Inc., 

Chicago, IL, USA) software.

3. Results

  A total of 281 people with T2DM were included (for a rate of 

86.8%, for practical reasons). The mean HbA1c and BMI values 

among the study participants were 9.24 kg/m2 and 28.79 kg/m2 

respectively. The main sociodemographic and health indicators of 

the participants showed that the majority of the study participants 

(42.0%) were in the age group of 45-59 years. Acording to mode 

of living the distribution of T2DM patients showed that 44.3% of 

them were from rural areas and 55.7% from urban areas. The marital 

status distribution showed that 79.0% of them were married, while 

only 10.0% of them were single. The physical activity distribution 

showed that only 36.5% of them were exercising regularly. Levels 

of HbA1c were not significantly associated with all variables 

shown in Table 1 (P>0.05 for all). Further, there were no significant 

associations between BMI and the rest of the table factors, except for 

educational levels. 
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Table 1 

Sociodemographic characteristics and complication risk factors of the 

T2DM patients.

Variables n# % Mean HbA1c 

(%)

Mean BMI 

(kg/m2)
Gender (n=281)
Male 160 56.9   9.22 27.22
Female 121 43.1   9.25 30.74
Age groups (n=281)
Less than 45 years   83 29.5   8.92 28.80
45-59 years 118 42.0   9.46 29.25
60 years and more   80 28.5   9.17 28.09
Marital status (n=281)
Single   28 10.0 10.01 25.84
Married 222 79.0   8.96 29.09
Divorced     4   1.4   9.87 30.03
Widowed   27   9.6   9.80 29.15
Educational Level (n=277)
Illiterate   85 30.7   9.38 29.92
Can read and write   21   7.6   9.70 25.46
Primary   18   6.5   8.85 32.14
Intermediate   22   7.9   9.75 28.43
Secondary   64 23.1   9.46 27.12
University and above   67 24.2   8.64 29.21
Residence (n=273)
Rural 121 44.3   9.30 28.32
Urban 152 55.7   9.23 29.20
Tobacco Use (n=280)
Yes   34 12.1 10.26 28.40
No 246 87.9   9.16 28.86
Khat use (n=278)
Yes   45 16.2 10.21 27.51
No 233 83.8   9.17 29.07
Any Exercise (n=263)
Yes   96 36.5   8.79 27.92
No 167 63.5   9.42 29.24
T2DM Duration (n=274)
1-5 years   82 29.9   9.08 29.05
6-10 years   85 31.0   9.13 29.57
11-15 years   55 20.1   9.83 28.40
16- 20 years   22   8.0   8.59 26.81
More than 20 years   30 10.9   9.94 27.59
Overall 281  100   9.24  28.79

 

# Some categories do not add to 281 due to different responses.

  Table 2 displays the prevalence of the severe complications 

according to some selected characteristics. The prevalence of 

cardiovascular complications was found to be 7.1% among the 

study participants and was higher among males (15, 9.4%) than 

among females (5, 4.1%) but without a significant difference 

(P<0.05). Cardiovascular complications varied between different 

age groups and BMI categories significantly (P<0.05 for both). The 

overall prevalence of retinopathy was estimated as high as 32.4% 

and differed significantly according to gender, age group, exercise 

participation and BMI category (P<0.05 for all). Foot disease was 

significantly higher among females than males and increased with 

BMI (P<0.05 for both). The proportion of study participants with 

at least one complication was 42.7% and differed significantly 

according to gender, age group, exercise participation and BMI 

category (P<0.05 for all factors).

  Table 3 illustrates the factors associated with coronary artery 

disease (CAD) complication among T2DM subjects. Age 45-59 

years was found to be significantly associated with increased risk 

of CAD among T2DM patients (P=0.027, OR=10.15), followed by 

T2DM duration (more than 20 years), which were also found to be 

significant predictor risk factors for the development of CAD among 

T2DM patients (P=0.027, OR=12.46). 

Table 3
Factors associated with CAD complication among T2DM subjects.

Variables Estimate SE OR (95% CI) P value
Age groups
Less than 45 years (reference)

45-59 years 2.318 1.048 10.15(1.30-79.20) 0.027
60 years and more 1.894 1.092   6.65(0.78-65.52) 0.083
T2DM Duration
1-5 years (reference)
6-10 years 1.622 1.107   5.06 (0.58-44.30) 0.143
11-15 years 2.624 1.076 13.79(1.60-113.69) 0.015
16- 20 years 1.350 1.435   3.86(0.23-64.26) 0.347
More than 20 years 2.523 1.141 12.46(1.33-116.52) 0.027
HbA1c 0.196 0.155   1.23(0.90-1.65) 0.205
Triglyceride 0.005 0.002   1.01(1.00-101.00) 0.033
Cholesterol-total -0.004 0.005   1.00(0.97-1.01) 0.464

  The duration of T2DM and the increase in age were the best 

predictors for the development of retinopathy. HbA1c was also found 

to be positively associated with retinopathy (P=0.045, OR=1.16)

(Table 4).

Table 4
Factors associated with retinopathy complication among T2DM subjects.

Variables Estimate SE OR (95% CI) P value
Age groups
Less than 45 years
 (reference)
45-59 years 0.912 0.337 2.49(1.27-4.82) 0.007
60 years and more 0.974 0.361 2.65(1.31-5.37) 0.007
T2DM duration
1-5 years (reference)
6-10 years 0.652 0.363 1.92(0.94-3.91) 0.072
11-15 years 0.857 0.395 2.36(1.07-5.12) 0.030
16- 20 years 1.599 0.511 4.95(1.82-13.47) 0.002
More than 20 years 0.871 0.470 2.39(0.95-6.00) 0.064
HbA1c 0.154 0.077 1.16(1.00-1.36) 0.045
Triglyceride 0.003 0.002 1.00(1.00-1.01) 0.065
Cholesterol-total 0.003 0.003 1.00(0.99-1.01) 0.216

  Regarding foot disease, duration of T2DM was found to be the 

most important predictor, as shown for 11-15 years (P=0.032, 

OR=5.83), 16-20 years (P=0.005, OR=11.77) and more than 20 

years (P=0.003, OR=12.17). Although an association was found 

between HbA1c and CAD and foot diseases (OR=1.23 and 1.04, 

respectively), the difference was not significant (P=0.205 and 0.640, 

respectively). Triglyceride was also found to be a predictor for CAD 

and foot disease (P= 0.033 and 0.003)(Table 5). 
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Table 5
Factors associated with foot disease complication among T2DM subjects.

Variables Estimate SE OR (95% CI) P value
T2DM duration
1-5 years (reference)
6-10 years 1.111 0.832   3.04(0.59-15.51) 0.182
11-15 years 1.764 0.822   5.83(1.16-29.23) 0.032
16- 20 years 2.465 0.878 11.77(2.10-65.79) 0.005
More than 20 years 2.499 0.836 12.17(2.37-62.66) 0.003
HbA1c 0.046 0.098   1.04(0.86-1.27) 0.640
Triglyceride 0.006 0.002 1.01(1.00-1.01) 0.003
Cholesterol-total 0.007 0.004 1.01(1.00-1.02) 0.066

 The results of the univariate and multivariate logistic regression 

analyses for the potential risk factors of T2DM complications 

among the study participants are shown in Table 6. Univariate 

analysis revealed that the increase in age and the T2DM duration 

were associated with a significant risk for having at least one T2DM 

complication (P<0.05 for all). The multivariate logistic regression 

analysis suggested that the most important independent predictors of 

T2DM complications among our samples were T2DM duration (11-

15 years) (P=0.028, OR=3.54), and having T2DM for more than 15 

years (P=0.013, OR=5.38).

4. Discussion

  With the increase of prevalence of DM currently, we are facing 

an increase in the long-term complications of DM, a development 

considered a major public health problem. All types of DM are 

associated with the development of diabetes-specific complications. 

The aim of this study was to explore the patterns and prevalence 

of long-term complications of T2DM in Jazan region. The present 

study was designed to fill the gap regarding this important issue in 

Jazan, southwest Saudi Arabia.  

  The present study revealed that overall, 120 (42.7%) participants 

with T2DM had at least one diagnosed severe complication, which 

indicates that severe complications of T2DM exert a huge burden on 

Table 2
Distribution of common chronic complications according to some selected characteristics [n(%)].

Parameter Characteristic n Cardiovascular disease Retinopathy Nephropathy Foot disease Overall
Gender  Male 160 15(9.4) 20(12.5) 3(1.9)   8(5.0)   36(22.5)

Female 121   5(4.1) 71(58.7) 4(3.3) 21(17.4)   84(69.4)

氈
2 2.865 67.090 0.596 11.360   61.994

P value 0.091   0.000 1 0.440   0.001     0.000 1
Age groups Less than 45 years   83   1(1.2) 16(19.3) 1(1.2)   7(8.4)   25(30.1)

45-59 years 118 13(11.0) 44(37.3) 2(1.7) 13(11.0)   58(49.2)
60 years and more   80   6(7.5) 31(38.8) 4(5.0)   9(11.3)   37(46.3)

氈
2 7.121 9.288 2.917 0.456 7.788

P value 0.028 0.010 0.233 0.796 0.020
Any exercise Yes   96   3(3.1) 23(24.0) 1(1.1)   6(6.3)   32(33.3)

No 167 13(7.8) 66(39.5) 5(3.0) 22(13.2)   81(48.5)

氈
2 2.316 6.594 1.020 3.072 5.724

P value 0.128 0.010 0.313 0.088 0.017
BMI categories Underweight     4   0(0.0)   2(50.0) 0(0.0)   2(50.0)     3(75.0)

Normal weight   73   2(2.7) 15(20.5) 0(0.0)   7(9.6)   18(24.7)
Overweight   85   9(10.6) 28(32.9) 2(2.4)   6(7.1)   39(45.9)
Obese 108   7(6.5) 45(41.7) 3(2.8) 12(11.1)   56(51.9)

氈
2 4.202 9.251 2.053 8.090 15.436

P value 0.024 0.026 0.561 0.004 4 0.001 
Overall prevalence 281 20(7.1) 91(32.4) 7(2.5) 29(10.3) 120(42.7)

Table 6
Univariate and multivariate logistic regression analyses for T2DM complication-related factors among study participants.

Variables Univariate Multivariate
Estimate OR (95% CI) P value Estimate OR (95% CI) P value

Age groups
> 45 years (reference)
45-59 years 0.808 2.24(1.24-4.05) 0.007 0.106 1.11(0.35-3.50) 0.856
60 years and more 0.691 2.00(1.05-3.79) 0.035 0.598 1.82(0.66-5.20) 0.265
T2DM duration
1-5 years (reference)  
6-10 years 0.60 1.82(0.95-3.50) 0.073 0.612 1.84 (0.70-4.83) 0.213
11-15 years 1.33 3.80(1.84-7.84) 0.000 1.264 3.54(1.15-10.90) 0.028
More than 15 years 1.19 3.27(1.24-8.64) 0.017 1.682 5.38(1.43-20.23) 0.013
HbA1c 0.16 1.17(0.99-1.37) 0.053 0.107 1.11(0.98-1.00) 0.382
Triglyceride 0.00 1.00(1.00-1.01) 0.085 0.004 1.00(0.99-1.01) 0.165
Cholesterol-total 0.00 1.03(0.99-1.00) 0.301 0.005 1.00(0.99-1.01) 0.267
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the health care system in Saudi Arabia. This estimate is much lower 

than most studies conducted in the KSA[16] and studies conducted in 

Arab countries[17,18] and globally[19-21].  

  This study also found that cardiovascular conditions constituted a 

predominant chronic condition among T2DM patients in Jazan over 

other morbidities. Studies carried out in the KSA[22] and elsewhere 

also pointed to cardiovascular conditions as the predominant severe 

complication of T2DM[21,23].

  The present study revealed a prevalence of diabetic retinopathy 

higher than that of studies conducted in the KSA[22] and Arab 

countries[18]. Regarding the prevalence of foot diseases, it was 

found that its prevalence was higher than in most of the global 

studies[19,20,24]. These differences may be attributed to data 

collection methods and the study scales.       

  The link between high glycemic control and the high prevalence 

of DM complications in patients with T2DM is well established 

elsewhere[18,20,25]. Our findings reinforce the well-known 

phenomenon that T2DM complications are strongly related 

to duration of diabetes as the multivariate analyses results 

suggested that the most important independent predictor of T2DM 

complications among our sample was T2DM duration, a well-

documented fact in most clinical literature[19,20,24,26].

  This study was based on a cross-sectional study design; thus, its 

results should be interpreted in this context regarding the different 

associations described. In addition, the study was based on a single 

diabetic center, which may affect the generalizability of the study 

results. Despite these limitations, the findings from this study are 

useful for policymakers planning the development of diabetes 

services in Saudi Arabia.  

  In conclusion, this study revealed a high prevalence of long-term 

complications among T2DM patients attending the Jazan Diabetes 

Center. The associations between severe complications and age and 

the duration of T2DM were well documented. T2DM prevention 

and proper management of T2DM strategies are strongly needed to 

minimize the burden of disease due to T2DM complications.
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