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Purpose: This study aims to explore sociodemographic, behavioral and clinical factors in adult participants with Diabetes in Saudi 
Arabia.
Methods: A population-based cross-sectional study of 20492 potential participants conducted in quarters 1 and 2 in 2021 from all 13 
administrative regions of Saudi Arabia. A backward maximum likelihood logistic regression model, including all variables, was used 
to identify variables associated with participants living with Diabetes.
Results: A total of 14007 participants, aged ≥18 years, completed the interview, with a response rate of 68.3% and successful quota 
sampling. Fifty percent were male, the mean age was 36.7 (SD 13.7; range: 18–90). Of the total sample, 1633, 11.7% had Diabetes. 
Seven percent only of diabetic patients (124 participants) had an acceptable level of fruit and vegetable intake. In addition, only (274, 
16.8%) had an acceptable level of physical activity, compared to (2389, 19.3%) in the non-diabetic group. Daily smokers were slightly 
higher in the diabetic group compared to the non-diabetic group (13.2% vs 11.7%). Hypertension was reported mostly by the diabetic 
group (45.1% vs 8%). Overweight and Obesity were more prevalent in patients with Diabetes (72.50% vs 51.62%). The results of the 
logistic regression have shown that several sociodemographic, behavioral and intermediate risk factors were significantly associated 
with Diabetes.
Conclusion: The study found that the prevalence of Diabetes in Saudi Arabia is around 12%, which is lower than the previously 
reported prevalence of Diabetes in Saudi Arabia. Moreover, Diabetes was found to be associated with lower educational level, 
smoking, obesity and overweight, hypercholesterolemia and hypertension. These factors are essential to be identified and screened in 
the community at regular interval; furthermore, controlling these factors may improve their disease management and quality of life. 
Additionally, knowing these factors will assist policymakers to shape an effective practical approach to combat diabetes widespread.
Keywords: diabetes mellitus, diet, surveillance, epidemiology, Saudi Arabia

Introduction
Over the past 30-year period, Diabetes is still one of the top drivers for increasing global burden of disease. A systematic 
analysis for the Global Burden of Disease (GBD) from 1990 to 2019 across 204 countries has shown that age- 
standardized Disability-adjusted life-years (DALY) rates for Diabetes has increased by 24.4% (18·5–29·7).1 Despite 
the efforts made by the governments and medical staff to improve Diabetes management, Diabetes continues to place 
a significant burden on healthcare system, societies, and patients around the world. As well as, rising death rates due to 
poorly controlled Diabetes which is estimated to be responsible for 11.3% of fatalities worldwide.2

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2022:15 2693–2703              2693
© 2022 Almubark et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy          Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 14 December 2021
Accepted: 29 July 2022
Published: 2 September 2022

http://orcid.org/0000-0002-0501-5610
http://orcid.org/0000-0002-8189-1575
http://orcid.org/0000-0001-8117-1044
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


The International Diabetes Federation (IDF) reported that Middle East and North African (MENA) region has the 
world’s highest adult age adjusted Diabetes prevalence of 12.2%, which is expected to rise to 13.3% by 2030.3 The rates 
are ranging from 6.8% in Africa to 16.2% (highest) in the Middle East and North Africa.4 This high prevalence of 
Diabetes occurring in the Middle East and North Africa is due to the region’s rapid economic expansion, urbanization, 
and changes in lifestyle patterns.5

Three of the world’s top ten Diabetes-prevalence countries are in the Middle East: Kingdom of Saudi Arabia, Kuwait, 
and Qatar.3 The Kingdom of Saudi Arabia (KSA), specifically, is experiencing a high rate of Diabetes in a young 
population.6 Moreover, KSA rates of Diabetes have roughly reached a ten-fold increase in the past three eras.7

As reported by Institute for Health Metrics and Evaluation (IHME), Diabetes is ranked as the 8th top ten causes of 
deaths, which has increased death rate by 37.4% from 2009 to 2019.8 This will lead to a significant economic burden on 
individuals and national health-care systems. In fact, Diabetes-related health-care expenditures accounted for 11% of 
overall health-care expenditures worldwide in 2011. In KSA, the healthcare burden attributable to Diabetes is anticipated 
to surpass $0.87 billion.9

In addition, KSA has recently witnessed a decrease in fruit and vegetable consumption and physical activity, as well 
as considerable increases in e-cigarette use, occurrence of hypertension, and hypercholesterolemia, which may rise up the 
burden of chronic diseases in KSA.10

The healthcare system in Saudi Arabia is divided mainly into two parts: public and private. Both the Ministry of 
Health (MoH) and other government agencies administer public health-care facilities and delivery. The MoH oversees the 
network of community Primary Health Care Clinics (PHCCs) as well as larger public hospitals. Non-Saudis living in 
Saudi Arabia have access to the healthcare system; they can have private insurance and use private facilities, or they can 
use public facilities for free.

Unfortunately, health-care services are concentrated in urban areas, making access to rural areas difficult. Private 
health services are growing and are expected to support public infrastructure under Vision 2030.

Quality Diabetes care necessitates a population-based, evidence-based, and patient-centered approach.11 Numerous 
studies have examined the prevalence and distribution of Diabetes in KSA, but very few have examined socioeconomic 
and clinical characteristics of diabetic patients in KSA.12 Additionally, KSA has gone through a major socio-economic 
changes in the past decades that led to lifestyle changes and habits alteration.5

Thus, this study aims to explore sociodemographic determinants, behavioral and clinical factors in adult participants 
with Diabetes in KSA and to compare these factors to non-diabetic participants.

Materials and Methods
Design
This project is generated from a secondary analysis of Sharik Health Indicators Surveillance System (SHISS) (first 
and second quarters of 2021). The survey was developed and collected using ZdataCloud® research data collection 
system,13 which had integrated eligibility and sampling modules, to control sample’s distribution and to prevent human- 
related sampling bias.13 SHISS consists of short cross-sectional phone-interviews conducted in all 13 administrative 
regions of Saudi Arabia on a quarterly basis.10 Each phone survey was approximately 4 minutes and was conducted by 
a trained data collector. All questions had to be answered for the questionnaire to be successfully submitted to the 
database. All data were coded and stored on the ZdataCloud® database.13

SHISS Sampling and Sample Size
To guarantee accurate representation of the population, SHISS applied proportional quota sampling method to obtain an 
equal distribution of participants, stratified by age and gender, within and across the 13 administrative regions of Saudi 
Arabia. SHISS uses in its quota sampling two age groups (18–36 and 37+) based on the Saudi Arabian median age of 36 
years which generates 52 strata.

The sample size in the SHISS was calculated based on the medium effect size of approximately 0.25 with 80% power 
and a 95% confidence level to provide sufficient power for comparison between sampling quotas.14 Thus, each quota 
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required at least 135 participants, and a total sample of 540 per region, to form a grand total of 7020 participants/wave. 
Once the quota sample was reached, participants with similar characteristics were not eligible to participate in the study. 
The quota sampling is an automated process with no human interference, as the sampling process is controlled 
automatically by the ZdataCloud®.13

SHISS Participants and Recruitment
The participants were included in the study if they met the following inclusion criteria: 1) they were a resident of Saudi 
Arabia, 2) they were aged ≥18 years at the time of survey, and 3) they were fluent in spoken Arabic. Respondents were 
contacted by phone, and were first asked demographic questions (including region of residence and age). Respondents 
were excluded if quotas for cell in which the participant fell were full. A random phone number list was generated from 
Sharik Research Institution to identify potential participants.15 The Sharik database is composed of individuals who are 
interested in participating in future research projects, and contains a growing number of registered participants, having 
reached more than 200 000, distributed across the 13 regions of Saudi Arabia.15 SHISS integrates eligibility and 
sampling modules including three questions for verifying eligibility for sampling strata. Once these questions are 
answered, the SHISS blocks ineligible respondents from progressing with the interview. Participants were contacted 
by phone on up to three occasions. If they did not respond, a new number with similar demographics was generated from 
the database until the quota was completed and closed automatically. After obtaining consent to participate, the SHISS 
interviewer assessed the eligibility of the participant, based on the above-mentioned quota completion criteria.

SHISS Questionnaire Design
After providing verbal consent, participants were asked about their age to determine eligibility as this study is only targeting 
adults. Then the data collector would record the age, gender, and region of the participant. Thereafter, major chronic diseases 
and major behavioral and intermediate risk factors as suggested by the WHO and the CDC were collected.16,17 As shown in the 
HISS data model (Figure 1) the dataset included behavioral risk factors (diet, physical activity, and tobacco use including 
cigarette, waterpipe, and e-cigarette), diagnosed on-treatment intermediate risk factors (hypertension and hypercholesterole
mia) and obesity. Finally, diagnosed major chronic diseases for participants currently receiving treatment for, Diabetes, 
hypercholesterolemia, hypertension, heart disease, stroke, cancer, and chronic respiratory disease. Moreover, the existence of 
diagnosed genetic diseases was also recorded as a non-modifiable risk factor. In 2021, SHISS introduced new variables 
including income and education level and depression screening using Patient Health Questionnaire-2 (PHQ-2).18

Participants were asked to provide their height in cm and weight in kg, and then body mass index (BMI) was 
calculated, using the following formula:

Figure 1 Health Indicators Surveillance System (HISS) data model.
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BMI = (Weights (kg))/(Height(m))2.7

The Center for Disease Control and Prevention (CDC) BMI category status was used (Underweight: Below 18.5, 
Normal or Healthy Weight: 18.5–24.9, Overweight: 25.0–29.9, Obese: 30.0 and Above) [20]. This study used the WHO’s 
global recommendations on physical activity for adults (18–64 years old): (1) vigorous intensity physical activity (VIPA), 
75 min per week, or (2) moderate intensity physical activity MIPA, 150 min per week [21]. Based on participants’ self- 
reported responses to the interview questionnaire (ie, number of exercise minutes, frequency, and intensity level per 
week), two categorical outcome variables were created to reflect whether or not guidelines were met. Categories as: an 
acceptable level of physical activity (ALPA) (at least 150 min of MIPA per week and/or at least 75 min of VIPA per 
week) and a low level of physical activity (LLPA) (less than 150 min of MIPA and/or less than 75 min of VIPA).

In addition, participants were asked about their daily fruit and vegetable intake. If a participant’s daily food intake 
included at least one portion of fruit and one portion of vegetables, they were categorized as having an acceptable level of 
fruit and vegetable intake (AFVI). If not, they were categorized as having a low level of fruit and vegetable intake 
(LFVI). For depression screening, PHQ-2 with a cut-off score of ≥3 was used [19].

Statistical Analysis
Descriptive statistics were used to describe prevalence. Quantitative variables are presented herein by mean and SD 
values if they have a normal distribution, or median and range, as appropriate, and are compared using the t-test. 
Categorical variables are presented as Frequency (n) and percentages (%). Bivariate analysis was conducted using a chi- 
square test of association between the presence of Diabetes and respondent socio-characteristic. A backward maximum 
likelihood logistic regression model including all the variables was used to identify variables that are currently associated 
with Diabetes status. As this study used automated electronic data collection, there were no missing values; the 
ZdataCloud® also includes a data integrity check to prevent users from entering invalid data (eg, the maximum age is 
between 18 and 99).13 The results have been reported according to the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) checklist for cross-sectional studies.19

Ethical Considerations
Because data collection was done by phone interviews in this study, participant consent was obtained verbally. Trained 
data collectors used participants information sheet, as a guide for the verbal explanation of the study by providing all 
relevant information (purpose, process, risks, benefits, alternatives to participation), and allowed the potential participant 
sufficient time to ask questions or to voice concerns.

After obtaining verbal consent, their response was recorded in the data collection system. Without verbal consent 
from potential participants, no survey would show or be submitted.

Because this research poses no more than minimal risk of harm to subjects and involves no procedures for which 
written consent is normally required. The local ethics committee of Sharik Research Institution approved this research 
project (Approval no. 2021–2), in accordance with national research ethics regulations. The authors declare that the study 
complies with the Declaration of Helsinki.

Results
Out of 20492 potential participants contacted in quarter 1 and 2 in 2021, 14007 participants completed the questionnaire 
from all the13 administrative regions of Saudi Arabia, with a response rate of 68.3% and successful quota sampling. Out 
of the total participants, 50.1% were male. The mean age was 36.7 (SD 13.7; range: 18–90). Table 1 shows the 
sociodemographic characteristics by Diabetes status.

The overall prevalence of Diabetes in the sample is 11.7%. Table 2 shows the prevalence of chronic diseases and 
behavioral risk factors in the sample by Diabetes status.

The regression model revealed that participants with Diabetes are associated with more likelihood of having lower 
educational level, living in regional regions, having overweight, obesity, hypercholesterolemia, hypertension, genetic 
diseases, risk of depression, and smoking waterpipe occasionally. However, sex and fruit and vegetable intake were 
eliminated from the model. Table 3: shows the results of the regression model.
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Table 1 Comparison of Sociodemographic Characteristics of Saudi Adults with and without Diabetes 
(n = 14,007)

Variables Diabetes Status n (%) Total n (%) P value Chi Square

Yes No

Gender

<0.001Male 889 (12.7) 6130 (87.3) 7019 (50.1)

Female 744 (10.6) 6244 (89.4) 6988 (49.9)

Age Groups (Year)

<0.001

18–19 13 (1.8) 696 (98.2) 709 (5.1)

20–29 137 (2.9) 4535 (97.1) 4672 (33.4)

30–39 188 (6.7) 2621 (93.3) 2809 (20.1)

40–49 415 (13.2) 2735 (86.8) 3150 (22.5)

50–59 451 (26.0) 1282 (74.0) 1733 (12.4)

60 + 429 (45.9) 505 (54.1) 934 (6.7)

Regions

0.030

Asir 132 (12.2) 948 (87.8) 1080 (7.7)

Baha 116 (10.7) 966 (89.3) 1082 (7.7)

Eastern region 94 (8.7) 988 (91.3) 1082 (7.7)

Hail 126 (11.6) 957 (88.4) 1083 (7.7)

Jazan 133 (12.3) 951 (87.7) 1084 (7.7)

Al Jouf 125 (11.6) 956 (88.4) 1081 (7.7)

Madinah 145 (13.8) 902 (86.2) 1047 (7.5)

Makkah 140 (12.9) 942 (87.1) 1082 (7.7)

Najran 103 (9.8) 944 (90.2) 1047 (7.5)

Northern border 123 (11.3) 961 (88.7) 1084 (7.7)

Qassim 140 (12.9) 944 (87.1) 1084 (7.7)

Riyadh 127 (11.7) 962 (88.3) 1089 (7.8)

Tabuk 129 (11.9) 953 (88.1) 1082 (7.7)

Education

<0.001Less than bachelor’s degree 1039 (14.8) 6004 (85.2) 7043 (50.3)

Bachelor’s degree or above 594 (8.5) 6370 (91.5) 6964 (49.7)

Monthly Income

<0.001

No stable monthly Income 128 (8.8) 1323 (91.2) 1451 (10.4)

Less than 5000 SAR* 464 (8.3) 5138 (91.7) 5602 (40.0)

5001 to 11,000 SAR* 501 (13.7) 3162 (86.3) 3663 (26.2)

More than 11,000 SAR* 540 (16.4) 2751 (83.6) 3291 (23.4)

Grand Total 1633 12,374 14,007

Notes: Data are presented as number (n) and percentage (%); Chi2 test. P-value ≤0.05 is considered statistically significant. 
Abbreviation: *SAR, Saudi Arabian Riyal.
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Table 2 Comparison of Behavioral and Intermediate Risk Factors Between Diabetic and Non- 
Diabetic Groups (n = 14,007)

Variables Diabetes Status Total n (%) P value Chi Square

Yes No

Fruit and Vegetable Intake* <0.001

AFVI 124 (7.6) 507 (4.1) 631 (4.5)

LFVI 1509 (92.4) 11,867 (95.9) 13,376 (95.5)

Physical Activity** 0.014

ALPA 274 (16.8) 2389 (19.3) 2663 (19.0)

LLPA 1359 (83.2) 9985 (80.7) 11,344 (81.0)

Cigarette Smoking 0.047

Never 1304 (79.9) 10,189 (82.3) 11,493 (82.1)

Yes, daily 216 (13.2) 1445 (11.7) 1661 (11.9)

Yes, occasionally 113 (6.9) 740 (6.0) 853 (6.1)

Waterpipe Smoking 0.072

Never 1394 (85.4) 10,813 (87.4) 12,207 (87.1)

Yes, daily 84 (5.1) 546 (4.4) 630 (4.5)

Yes, occasionally 155 (9.5) 1015 (8.2) 1170 (8.4)

E-Cigarette Smoking 0.375

Never 1507 (92.3) 11,294 (91.3) 12,801 (91.4)

Yes, daily 55 (3.4) 456 (3.7) 511 (3.6)

Yes, occasionally 71 (4.3) 624 (5.0) 695 (5.0)

Hypertension <0.001

Yes 737 (45.1) 985 (8.0) 1722 (12.3)

No 896 (54.9) 11,389 (92.0) 12,285 (87.7)

Hypercholesterolemia <0.001

Yes 733 (44.9) 940 (7.6) 1673 (11.9)

No 900 (55.1) 11,434 (92.4) 12,334 (88.1)

BMI Category <0.001

Underweight 22 (1.3) 734 (5.9) 756 (5.4)

Normal 427 (26.1) 5252 (42.4) 5679 (40.5)

Overweight 616 (37.7) 3900 (31.5) 4516 (32.2)

Obese 568 (34.8) 2488 (20.1) 3056 (21.8)

Heart disease <0.001

Yes 249 (15.2) 347 (2.8) 596 (4.3)

No 1384 (84.8) 12,027 (97.2) 13,411 (95.7)

(Continued)
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Table 2 (Continued). 

Variables Diabetes Status Total n (%) P value Chi Square

Yes No

Stroke <0.001

Yes 78 (4.8) 91 (0.7) 169 (1.2)

No 1555 (95.2) 12,283 (99.3) 13,838 (98.8)

Cancer <0.001

Yes 55 (3.4) 126 (1.0) 181 (1.3)

No 1578 (96.6) 12,248 (99.0) 13,826 (98.7)

Chronic Respiratory Disease <0.001

Yes 162 (9.9) 793 (6.4) 955 (6.8)

No 1471 (90.1) 11,581 (93.6) 13,052 (93.2)

Genetic Diseases <0.001

Yes 228 (14.0) 479 (3.9) 707 (5.0)

No 1405 (86.0) 11,895 (96.1) 13,300 (95.0)

Risk of Depression <0.001

Yes 363 (22.2) 2273 (18.4) 2636 (18.8)

No 1270 (77.8) 10,101 (81.6) 11,371 (81.2)

Notes: Data are presented as number (n) and percentage (%); Chi2 test. P-value ≤0.05 is considered statistically significant. 
Abbreviations: *AFVI, acceptable level of fruit and vegetable intake; LFVI, low level of fruit and vegetable intake; **ALPA, 
acceptable level of physical activity; LLPA, low level of physical activity.

Table 3 Variables Associated with Diabetes in Saudi Arabia (n = 14,007)

Variable Odds Ratio 95% C.I. P-value

Lower-Upper

Physical Activity*

LLPA Ref. category

ALPA 0.863 0.736–1.012 0.071

Education level

≥ bachelor’s degree Ref. category

< bachelor’s degree 1.288 1.125–1.475 <0.001

Risk of Depression

Not depressed Ref. category

At Risk of Depression 1.220 1.049–1.420 0.010

BMI Category <0.001

Underweight Ref. category

Normal 1.552 0.974–2.472 0.064

(Continued)
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Table 3 (Continued). 

Variable Odds Ratio 95% C.I. P-value

Lower-Upper

Overweight 1.952 1.226–3.106 0.005

Obese 2.073 1.298–3.311 0.002

Region (Eastern Region) 0.044

Eastern Region Ref. category

Al Jouf 1.375 0.994–1.902 0.055

Northern border 1.649 1.196–2.274 0.002

Tabuk 1.647 1.196–2.268 0.002

Hail 1.543 1.119–2.126 0.008

Madinah 1.681 1.225–2.306 0.001

Qassim 1.563 1.141–2.141 0.005

Makkah 1.352 0.980–1.865 0.066

Riyadh 1.212 0.878-1.673 0.243

Baha 1.371 0.989–1.901 0.058

Asir 1.300 0.941–1.797 0.111

Jazan 1.556 1.129–2.144 0.007

Najran 1.213 0.868–1.694 0.258

Waterpipe Smoking

Never Ref. category

Yes, daily 1.035 0.786–1.363 0.804

Yes, occasionally 1.354 1.096–1.672 0.005

Cholesterol

Non-hypercholesteremic Ref. category

Hypercholesterolemia 3.445 2.991–3.968 <0.001

Blood pressure

Non-hypertension Ref. category

Hypertension 2.628 2.275–3.037 <0.001

Genetic Diseases

Absence of genetic diseases Ref. category

Existence of genetic diseases 2.475 2.014–3.041 <0.001

Stroke

Absent Ref. category

Present 1.475 0.998–2.181 0.051

(Continued)
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Discussion
The primary purpose of this study was to determine the prevalence of Diabetes and its association with sociodemographic 
status, behavioral and intermediate risk factors. This was a national study of adult participants in KSA aged 18 years and 
above. In this study, the prevalence of Diabetes was 11.7% (12.7% in male and 10.6% in female). The prevalence was 
lower than previously reported Nationwide prevalence rate of type 2 Diabetes in Saudi Arabia that was range from 23.7% 
in Saudi adults in the age group of 30–70-years (26.2% in male and 21.5% in female)20 to 25.4% in adults aged ≥30 years 
(29.1% in male and 21.9% in female).21 However, it confirms the lower rates of diabetes (between 8% and 13.5%) found 
in more recent studies.10,22

This study supports evidence from previous observations that males have a higher prevalence of Diabetes compared 
to females.7,21,23 A substantial proportion of diabetic participants suffered from overweight and obesity (37.7% and 
34.8% respectively). These results are likely to be related to several initiatives aiming to decrease the rate of obesity that 
were implemented in KSA by different governmental organizations, such as the Obesity Control Program (OCP) by the 
Saudi Ministry of Health (MoH),24 and the Sports Boulevard Project, introduced by the local Riyadh municipal 
authority.25 However, even with the application of these interventions, the rates of Diabetes, and its associated factors 
such as obesity, were considered high.

Another critical modifiable risk factor associated with Diabetes is smoking which had been known to increase the risk 
of developing Diabetes and mortality. Various studies have established a causal relationship between cigarette smoking 
and chronic diseases.26 The risk is greater among current smokers than among former smokers. In addition, passive 
smoking is also a risk factor of Diabetes even in those who were not active smokers.27 Our data revealed that participants 
with Diabetes were associated with more likelihood to be occasional waterpipe smokers which could worsen their disease 
progression. A reasonable approach to tackle this issue could be by focusing on such behavior via physician advice and 
health promotion campaigns, targeting Diabetes patients in Saudi Arabia are particularly important to improve quality of 
life and disease management outcomes.

The most common cause of mortality and disability among diabetics is cardiovascular disease.5 High blood pressure, 
high cholesterol, and other risk factors contribute to an elevated risk of cardiovascular problems in patients with 
Diabetes. Our study found that Diabetes was associated with higher likelihood of having hypercholesterolemia, 
hypertension, genetic diseases, and risk of depression. All of which could play a vital role in reducing quality of life 
and worsening disease progression. More focus on multidisciplinary interventions and screening Diabetes patients in 
Saudi Arabia for such conditions, will provide more positive disease management outcomes.

Table 3 (Continued). 

Variable Odds Ratio 95% C.I. P-value

Lower-Upper

Heart disease

Absent Ref. category

Present 1.211 0.969–1.513 0.093

Age (continuous) 1.051 1.046–1.056 <0.001

Monthly Income <0.001

No stable monthly income Ref. category

< 5000 SAR 0.919 0.726–1.164 0.485

5001–11,000 SAR 1.236 0.975–1.567 0.080

>11,000 SAR 1.269 0.993–1.621 0.057

Abbreviations: *ALPA, acceptable level of physical activity; LLPA, low level of physical activity.
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Diabetes affects more people living in urban areas than in rural areas. The number of diabetic patients in low- and 
middle-income nations is 181 million in urban areas and 122 million in rural regions. The gap is anticipated to increase 
further by 2035, with 347 million people living in urban areas and 145 million in rural areas.5 In our study, people with 
lower educational level were more likely to suffer from Diabetes than others, which is consistent with what was found in 
literature.28–30 It has been reported that lower levels of education may increase the risk of Diabetes by 2 to 4 times 
compared to higher educational levels.28 Thus, it is important to customize health promotion campaigns related to 
Diabetes to be more understandable to a lower level of education.

A few articles have called for the need to implement a national prevention program for Diabetes in KSA.7,30 Due to 
Diabetes being a substantial economic burden, Diabetes could be diminished by implementing low-cost, easy-to- 
implement interventions. Even in developing countries, many of these interventions are cost effective and/or cost saving. 
Yet, these interventions are underutilized.31 The health burden due to Diabetes and its associated risk factors in KSA is 
expected to increase to tragic levels, unless a comprehensive epidemic management program is integrated.9

A limitation of this study is the way the data were collected through SHISS using Quota sampling rather than random 
probability sampling, which is associated with the risk of selection bias. This study, however, used a proportionally large 
sample size and fifty-two quotas to reduce sampling bias. In addition, the SHISS recruitment and sampling methods have 
been used successfully in several other national projects in KSA and it generated results that are consistent with other 
national surveys or records. The multi-wave design used in SHISS, as well as the systematic, high-quality data collection 
process and large sample size, make it an appropriate methodology for assessing the effects of large-scale events on 
general population health.

The data collection system used in this study “ZdataCloud®” has an integrated eligibility and sampling modules, 
allowing us to accurately represent the population. However, because more than one participant can pass the eligibility 
process at the exact time when ZdataCloud® closes the quota after completing the targeted sample, and because a group 
of phone call attempts is occurring at the same time, more than one participant can pass the eligibility process, and there 
may have been a very slight sample increase in some of the quotas above the targeted sample, resulting in a slightly 
larger sample size in some quotas. In addition, due to the nature of the study, the information provided by participants 
was self-reported. Unfortunately, this may have introduced bias into the study.

In conclusion, the study highlights the possible role of sociodemographic determinants, behavioral and clinical factors 
in adult participants with Diabetes in KSA. Extending the scope of Diabetes policies and regulations to include these data 
would improve clinicians’ and health systems’ ability to engage and treat patients with Diabetes and improve disease 
management outcomes, while also allowing policymakers to shape efforts to reduce such chronic conditions nationally.

Conclusion
The study revealed that the prevalence of diabetes in Saudi Arabia is 11.65%. Factors associated with diabetes in KSA 
participants include lower educational level, living in rural regions, obesity and overweight, chronic disease such as 
hypercholesterolemia, hypertension, and smoking. These factors are important to identify high risk groups in the 
community. Additionally, knowing these factors will assist policymakers to shape an effective approach to combat this 
widespread. Extending the scope of diabetes policies and regulations to include these data with such social determinants 
would improve clinicians’ and health systems’ ability to engage and treat patients with diabetes and improve disease 
management outcomes, while also allowing policymakers to shape efforts to reduce such chronic conditions nationally.
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