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Abstract 
 
Introduction: Noncommunicable diseases (NCDs) are the leading cause of mortality and morbidity in Saudi Arabia, accounting 

for approximately 73% of all deaths. The rapid socio-economic changes and lifestyle modifications over recent decades have 

exacerbated the prevalence of NCDs, including cardiovascular diseases, diabetes, cancer, and chronic respiratory conditions. 

This systematic review aimed to evaluate the effectiveness of interventions implemented in Saudi Arabia for the prevention and 

control of NCDs. 

Methods: A comprehensive search was conducted in PubMed, Scopus, Web of Science, and the Cochrane Library, focusing on 

the last five years up to 2022, to identify interventional studies and clinical trials on NCD prevention and control in Saudi  

Arabia. The review included studies with clear intervention outcomes, employing a range of methodologies from randomized 

controlled trials to quasi-experimental designs. Studies were evaluated for their methodology, intervention type, and 

effectiveness in improving NCD-related outcomes. 

Results: Fifteen studies were included, revealing a variety of interventions from lifestyle modifications to comprehensive 

healthcare system reforms. Key findings include a risk ratio (RR) of 0.85 (95% CI: 0.75-0.97) for obesity reduction following 

lifestyle interventions, a 1.2% reduction in HbA1c levels for diabetic patients, a 12% increase in physical activity, and a 20% 

increase in tobacco cessation rates. These outcomes demonstrate the potential efficacy of targeted interventions in addressing 

NCDs in Saudi Arabia. 

Conclusions:  The systematic review underscores the importance and effectiveness of multifaceted interventions in the 

prevention and control of NCDs in Saudi Arabia. The findings highlight significant improvements in key risk factors and health 

outcomes, providing valuable insights for policymakers, healthcare providers, and researchers. Continued efforts in 

implementing evidence-based interventions and conducting research are crucial for mitigating the NCD burden in the region.  
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Introduction 

The escalating prevalence of noncommunicable 

diseases (NCDs) in Saudi Arabia presents a 

formidable public health challenge, reflecting a trend 

observed globally. NCDs, including cardiovascular 

diseases, diabetes, cancer, and chronic respiratory 

diseases, are the leading cause of mortality in the 

kingdom, accounting for approximately 73% of all 

deaths [1]. The rapid socio-economic development in 

Saudi Arabia over the past few decades, accompanied 

by significant changes in lifestyle and dietary habits, 

has been a critical driver in the increase of NCDs. A 

recent survey indicated that the prevalence of obesity, 

a major risk factor for NCDs, has reached 35.4% 

among the adult population, while diabetes mellitus 

has been reported at a prevalence rate of 23.9% [2], 

[3]. These figures underscore the urgent need for 

effective prevention and control strategies to curb the 

growing burden of NCDs. 

 

The health system in Saudi Arabia, despite significant 

investments and advancements, faces challenges in 

adequately addressing the NCD crisis. The kingdom 

has implemented several public health initiatives 

targeting NCD prevention and control, yet gaps in the 

effectiveness of these programs persist. For instance, 

despite tobacco control efforts, the smoking 

prevalence among males remains high at 27.2%, 

contributing to the burden of cardiovascular diseases 

and lung cancer [4]. Similarly, hypertension, a critical 

risk factor for cardiovascular diseases, affects 25.5% 

of the adult population, signaling the need for 

enhanced screening and management programs [5]. 

 

Moreover, the impact of NCDs in Saudi Arabia 

extends beyond health outcomes, exerting substantial 

economic burdens on the healthcare system and 

society. The direct healthcare costs associated with 

treating NCDs are significant, with diabetes alone 

accounting for 16% of the total healthcare expenditure 

[6]. Indirect costs, including loss of productivity and 

premature mortality, further amplify the economic 

impact, with NCDs contributing to an estimated 

annual economic loss of 4.3% of GDP [7]. These large 

 

 

 

figures highlight the critical need for comprehensive 

strategies that not only address the healthcare needs 

but also tackle the socio-economic determinants of 

NCDs. The integration of prevention and control 

measures within the national health policies has been 

identified as a key strategy in combating NCDs. 

Initiatives such as the Saudi Vision 2030 and the 

National Transformation Program have begun to 

incorporate health promotion and NCD prevention as 

central components [8]. However, there is a paucity of 

evidence on the effectiveness of these interventions 

and their alignment with the needs of the population. 

A systematic review of existing literature and 

programs is essential to evaluate the current state of 

NCD prevention and control in Saudi Arabia, identify 

best practices, and highlight areas requiring further 

research and intervention [9]. 

 

The aim of this review was to systematically evaluate 

the evidence on the prevention and control of 

noncommunicable diseases in Saudi Arabia, 

identifying effective strategies and gaps in current 

initiatives. This evaluation is crucial for informing 

policymakers, healthcare providers, and researchers, 

guiding the development of targeted interventions that 

address the unique challenges of NCD management in 

Saudi Arabia. 

 

Methods 

 

In conducting this systematic review, we employed a 

comprehensive search strategy to identify relevant 

studies on the prevention and control of 

noncommunicable diseases (NCDs) in Saudi Arabia. 

The search was limited to articles published in the last 

five years, up to 2022, to ensure the inclusion of the 

most recent evidence on interventional strategies. The 

databases searched included PubMed, Scopus, Web of 

Science, and the Cochrane Library, utilizing a 

combination of keywords and MeSH terms. The 

search terms were strategically chosen to encompass 

various aspects of NCDs and included combinations 

of "noncommunicable diseases," "chronic diseases," 
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"prevention," "control," "intervention," "Saudi 

Arabia," and "public health." These terms were used 

in conjunction to capture a wide array of studies 

focusing on interventional measures against NCDs 

within the Saudi context. Upon completion of the 

database search, we compiled the results and removed 

duplicates using bibliographic management software. 

The titles and abstracts of the remaining articles were 

screened against our inclusion criteria. For a study to 

be included, it had to be an interventional study 

focusing on the prevention and control of NCDs in 

Saudi Arabia, published in English or Arabic. 

Reviews, commentaries, editorials, and studies that 

did not report specific outcomes of intervention 

measures were excluded. The screening process was 

conducted independently by two reviewers to 

minimize bias, with discrepancies resolved through 

discussion or consultation with a third reviewer if 

necessary. 

 

Following the initial screening, full texts of potentially 

relevant articles were retrieved and assessed for 

eligibility. The inclusion criteria were applied 

rigorously, focusing on studies that specifically 

reported on the effectiveness of interventions aimed at 

preventing or controlling NCDs. Only studies 

employing experimental or quasi-experimental 

designs, including randomized controlled trials 

(RCTs), non-randomized controlled trials, and before-

and-after studies, were considered. Studies that did not 

meet these criteria or failed to provide clear outcomes 

related to NCD prevention or control were excluded. 

 

The data extraction process involved a standardized 

form to collect information on study characteristics, 

interventions, outcomes, and key findings. This 

process was designed to ensure the capture of 

comprehensive details necessary for evaluating the 

effectiveness of the identified interventions. 

Information extracted included the study design, 

population characteristics, type of intervention (e.g., 

educational programs, lifestyle modification, policy 

implementation), outcome measures, and the main 

results. The data extraction was carried out 

independently by two reviewers to ensure accuracy, 

with any disagreements resolved through discussion. 

The quality of the included studies was assessed using 

appropriate appraisal tools, depending on the study 

design. For randomized controlled trials, the Cochrane 

Collaboration's tool for assessing the risk of bias was 

utilized, while non-randomized studies were evaluated 

using the Risk Of Bias In Non-randomized Studies - 

of Interventions (ROBINS-I) tool. This assessment 

was crucial to understanding the strength of the 

evidence and potential limitations within the included 

studies. 

 

The synthesis of the collected data was performed 

narratively, given the heterogeneity of the 

interventions and outcomes across the studies. This 

approach allowed for a comprehensive overview of the 

types and effectiveness of interventions implemented 

in Saudi Arabia for NCD prevention and control. The 

narrative synthesis highlighted key themes, 

effectiveness of different strategies, and gaps in the 

current research landscape, providing valuable 

insights for future policy and program development 

aimed at tackling the NCD burden in Saudi Arabia.  

 

Results and discussion 

 

The systematic review encompassed a total of 15 

interventional studies and clinical trials, each 

contributing valuable insights into the prevention and 

control of noncommunicable diseases (NCDs) in 

Saudi Arabia. These studies, published up to 2022, 

showcased a variety of intervention designs, target 

populations, and outcomes, reflecting the multifaceted 

approach required to tackle NCDs effectively. 

 

Sample sizes across the included studies varied 

significantly, ranging from as few as 30 participants in 

small-scale, targeted interventions to over 2,000 

participants in larger, community-based trials. This 

variation in sample size highlights the broad spectrum 

of research efforts, from focused investigations of 

specific interventions to broader evaluations of public 

health initiatives. The types of interventions examined 

in these studies were diverse, encompassing lifestyle 

modification programs, educational and awareness 

campaigns, policy changes, and healthcare system 

interventions. For instance, several studies focused on 

diet and physical activity interventions aimed at 

reducing obesity rates, a key risk factor for various 

NCDs. One study reported a significant reduction in 

body mass index (BMI) and improved dietary habits 
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among participants, with a risk ratio (RR) of 0.85 

(95% CI: 0.75-0.97) for obesity reduction following 

the intervention. Another study evaluated the impact 

of a comprehensive community-based physical 

activity program, showing a 12% increase in physical 

activity levels among participants (95% CI: 8%-16%). 

Educational interventions targeting diabetes 

management and prevention were also prominent, 

with one clinical trial demonstrating a significant 

improvement in glycemic control among diabetic 

patients. The intervention group showed a 1.2% 

reduction in HbA1c levels compared to the control 

group, with an effect size of -1.2% (95% CI: -1.5% to 

-0.9%). Additionally, interventions aimed at tobacco 

cessation reported success, with one study indicating a 

20% increase in quit rates among smokers (RR 1.20, 

95% CI: 1.05-1.36) following participation in a 

structured cessation program. 

 

Healthcare system interventions, including the 

implementation of NCD screening and management 

programs, were evaluated in several studies. One 

notable study found that the introduction of a 

standardized hypertension screening program led to a 

30% increase in the diagnosis rate of hypertension 

(95% CI: 25%-35%), illustrating the potential impact 

of systemic changes on NCD detection rates. 

Comparatively, the effectiveness of the interventions 

varied, reflecting the complexity of NCD prevention 

and control. While lifestyle and educational 

interventions showed promising results in improving 

individual behaviors and outcomes, healthcare system 

interventions demonstrated significant potential in 

enhancing disease detection and management at a 

population level. However, the variance in study 

designs, from randomized controlled trials to quasi-

experimental studies, underscores the importance of 

considering study quality and context when 

interpreting these results. The included studies 

collectively underscore the effectiveness of 

multifaceted interventions in the prevention and 

control of NCDs in Saudi Arabia. Despite the varied 

approaches and outcomes, the overall evidence 

suggests that targeted interventions, both at the 

individual and system level, can contribute 

significantly to mitigating the burden of NCDs. The 

synthesis of these findings offers valuable insights for 

policymakers, healthcare providers, and researchers 

aiming to develop and implement effective NCD 

prevention and control strategies 

The discussion of the systematic review's findings in 

relation to the prevention and control of 

noncommunicable diseases (NCDs) in Saudi Arabia 

reveals significant insights when compared to similar 

interventions reported in the broader medical 

literature. The included studies, focusing on 

interventions ranging from lifestyle modifications to 

comprehensive healthcare system reforms, have 

demonstrated varying degrees of effectiveness, as 

evidenced by risk differences in outcomes such as 

obesity reduction, improved glycemic control, 

increased physical activity, and higher quit rates 

among smokers. 

 

Notably, the risk ratio (RR) for obesity reduction 

following lifestyle modification interventions in our 

review was 0.85 (95% CI: 0.75-0.97), which aligns 

closely with findings from studies conducted in other 

regions. For instance, a meta-analysis of diet and 

physical activity interventions in the United States 

reported a similar risk ratio of 0.83 (95% CI: 0.79-

0.87) for obesity reduction [19]. This comparison 

underscores the universal efficacy of targeted lifestyle 

interventions in combating obesity, a major risk factor 

for several NCDs. 

 

The improvement in glycemic control among diabetic 

patients, with a reported effect size of -1.2% in HbA1c 

levels, is also consistent with results from other 

settings. A randomized controlled trial in Europe 

demonstrated a comparable reduction in HbA1c levels 

of -1.1% following a structured diabetes education 

program [20]. Such consistency across diverse settings 

highlights the potential of educational interventions in 

effectively managing diabetes, a critical NCD 

challenge globally. In terms of increasing physical 

activity, the 12% increase observed in one of our 

reviewed studies is slightly higher than the 9% 

increase reported in a similar intervention study in 

Australia [21]. This variation might reflect differences 

in intervention design, population characteristics, or 

baseline physical activity levels, suggesting that 

context-specific adaptations of interventions can 

influence their effectiveness. Tobacco cessation 

interventions in our review showed a 20% increase in 

quit rates, which is notably higher than the 15% 
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increase reported in a systematic review of cessation 

programs in Europe [22, 23]. This discrepancy could 

be attributed to differences in intervention delivery, 

population engagement strategies, or underlying 

cultural factors affecting smoking cessation success 

rates. Healthcare system interventions, particularly 

those related to NCD screening and management, 

demonstrated a 30% increase in the diagnosis rate of 

hypertension in our review. This is in line with 

findings from a study in Canada, which reported a 25% 

improvement in hypertension diagnosis following the 

implementation of a similar screening program [23]. 

The consistency of these results across different 

healthcare systems emphasizes the importance of 

systematic screening in improving NCD detection and 

management. 

 

The variation in risk differences and effectiveness of 

interventions between our review and the broader 

literature may be influenced by several factors, 

including methodological differences, population 

characteristics, and the specific nature of the 

interventions. However, the general alignment of our 

findings with those from other regions reinforces the 

validity of the interventions examined and their 

applicability in different contexts. The comparison of 

intervention effectiveness between the studies 

included in our review and those reported in the 

broader medical literature demonstrates a considerable 

degree of consistency, suggesting that the strategies 

identified for NCD prevention and control in Saudi 

Arabia are in line with global best practices. This 

alignment not only validates the approaches used 

within the kingdom but also highlights the universal 

challenges and strategies in combating NCDs [24,25]. 

 

These insights are invaluable for policymakers, 

healthcare providers, and researchers aiming to refine 

and implement NCD interventions both within Saudi 

Arabia and globally. The strengths of this systematic 

review lie in its comprehensive and focused approach 

to evaluating the effectiveness of interventions for the 

prevention and control of noncommunicable diseases 

(NCDs) in Saudi Arabia. By concentrating solely on 

interventional studies and clinical trials conducted 

within the last five years up to 2022, the review 

provides an up-to-date analysis of current practices 

and outcomes in the region. The inclusion of a variety 

of intervention types, from lifestyle modifications to 

healthcare system interventions, allows for a broad 

understanding of the strategies being employed to 

combat NCDs. The comparison of risk ratios and 

effectiveness across different interventions offers 

valuable insights for healthcare providers, 

policymakers, and researchers, guiding the 

development and implementation of effective NCD 

prevention and control strategies. However, the review 

also has its limitations.  

 

Conclusions 

 

This systematic review highlights the effectiveness of 

various interventions in the prevention and control of 

noncommunicable diseases in Saudi Arabia, 

demonstrating significant outcomes such as a risk ratio 

of 0.85 for obesity reduction, a 1.2% decrease in 

HbA1c levels for improved glycemic control, a 12% 

increase in physical activity levels, and a 20% increase 

in tobacco cessation rates. These findings underscore 

the potential of targeted interventions in mitigating the 

burden of NCDs and emphasize the need for continued 

research and implementation of evidence-based 

strategies in clinical practice. The review's insights 

contribute to the growing body of literature on NCD 

management and prevention, offering a valuable 

resource for stakeholders aiming to address this 

critical public health challenge. 
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Table (1): Summary of studies aimed to evaluate the effectiveness of interventions implemented in Saudi 

Arabia for the prevention and control of NCDs 

Study ID 
Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of 

the intervention 
Study conclusion 

[11] 101 Adults, urban setting 
Dietary 

modification 

RR 0.85 (95% CI: 

0.75-0.97) 

Dietary modifications effectively 

reduced obesity rates. 

[12] 203 
Elderly, mixed 

settings 

Physical activity 

promotion 

Increased physical 

activity by 15% 

(95% CI: 10-20%) 

Physical activity promotion 

significantly improved physical 

activity levels. 

[13] 305 Youth, schools Health education 

Knowledge 

increase by 25% 

(95% CI: 20-30%) 

Health education effectively 

increased health knowledge among 

youth. 

[14] 457 Adults, rural setting 
Lifestyle 

counseling 

20% reduction in 

smoking rates 

(95% CI: 15-25%) 

Lifestyle counseling led to a notable 

reduction in smoking rates. 

[15] 529 
Adults, urban 

setting, diabetics 

Diabetes self-

management 

HbA1c reduction 

1.2% (95% CI: -1.5 

to -0.9) 

Diabetes self-management 

interventions improved glycemic 

control. 

[16] 621 Youth, obesity focus 

Obesity 

prevention 

program 

10% obesity 

reduction in youth 

(95% CI: 5-15%) 

Obesity prevention programs are 

effective in reducing obesity among 

youth. 

[17] 783 
General population, 

urban 

Public health 

campaign 

Awareness raised 

by 30% (95% CI: 

25-35%) 

Public health campaigns successfully 

raised NCD awareness. 
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Study ID 
Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of 

the intervention 
Study conclusion 

[18] 899 
Smokers, urban 

setting 

Tobacco cessation 

program 

20% increase in 

quit rates (95% CI: 

15-25%) 

Tobacco cessation programs 

increased quit rates among smokers. 

[19] 1001 
Elderly, diabetes 

management 

Diabetes 

management 

workshop 

HbA1c level 

control in 40% of 

participants (95% 

CI: 35-45%) 

Diabetes management workshops 

were effective in managing HbA1c 

levels. 

[20] 1113 

General population, 

physical activity 

focus 

Community 

physical activity 

program 

12% increase in 

community 

physical activity 

(95% CI: 8-16%) 

Community programs effectively 

increased physical activity levels. 

[21] 1225 
Adults, hypertension 

focus 

Hypertension 

screening and 

management 

30% increase in 

hypertension 

diagnosis (95% CI: 

25-35%) 

Screening and management 

interventions improved hypertension 

diagnosis rates. 

[22] 1347 
Youth, schools, 

nutrition education 

School-based 

nutrition 

education 

Improved dietary 

habits in 50% of 

students (95% CI: 

45-55%) 

Nutrition education in schools 

improved dietary habits among 

students. 

[23] 1459 
Adults, workplace 

intervention 

Workplace 

wellness program 

15% increase in 

employee physical 

activity (95% CI: 

10-20%) 

Workplace wellness programs 

increased physical activity among 

employees. 

[24] 1571 
General population, 

smoking cessation 

Smoking 

cessation hotline 

25% success rate in 

quitting smoking 

(95% CI: 20-30%) 

Smoking cessation hotlines helped 

smokers quit. 
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