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Abstract 
 
Introduction: The escalating prevalence of obesity among adolescents in Saudi Arabia presents a significant public health 

challenge, mirroring global trends. With rates of obesity and overweight alarmingly high, there is an urgent need for effective 

interventions. This systematic review aimed to assess the effectiveness of lifestyle interventions in reducing obesity risk among 

Saudi Arabian adolescents. 

Methods: A comprehensive search strategy was employed across major databases including PubMed, Scopus, Web of Science, 

and the Cochrane Library, focusing on studies published in English and Arabic. The review included only interventional studies, 

such as randomized controlled trials and quasi-experimental studies, that targeted adolescents aged 12-18 years. The inclusion 

criteria were designed to capture studies evaluating dietary, physical activity, and behavioral interventions. The primary 

outcomes of interest were changes in Body Mass Index (BMI), weight, and obesity-related health behaviors. 

Results: A total of 11 studies were included in the review, demonstrating a range of effectiveness in lifestyle interventions with 

risk ratios for obesity reduction varying from 0.80 to 0.90. Interventions combining dietary education, physical activity, and 

behavioral changes were most effective, with some studies reporting a significant reduction in BMI and obesity prevalence 

among participants. The review found that combined interventions led to an average risk ratio for obesity reduction of 0.82, 

indicating a substantial impact on the adolescent population. 

Conclusions:  The findings from this systematic review suggest that lifestyle interventions, particularly those incorporating 

multiple components such as dietary changes, increased physical activity, and behavioral modifications, are effective in redu cing 

the risk of obesity among adolescents in Saudi Arabia. These interventions offer promising strategies for public health initiatives 

aimed at curbing the obesity epidemic in this vulnerable population. However, the review also highlights the need for culturally 

tailored approaches and emphasizes the importance of sustained intervention efforts and long-term studies to assess their 

effectiveness over time. 
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Introduction 

The prevalence of obesity among adolescents in Saudi 

Arabia has emerged as a significant public health 

challenge, reflecting a broader global trend of 

increasing overweight and obesity rates in young 

populations. Recent studies have shown that 

approximately 23.1% of Saudi adolescents are 

classified as obese, with a higher prevalence observed 

among males (26.4%) compared to females (19.8%) 

[1]. This alarming statistic underscores the urgent need 

for targeted interventions aimed at curbing the rising 

tide of obesity within this demographic. Contributing 

factors to this epidemic include sedentary lifestyles, 

increased consumption of high-calorie fast foods, and 

a lack of physical activity, all of which are exacerbated 

by rapid urbanization and changes in societal norms 

[2]. 

 

The impact of adolescent obesity extends beyond the 

immediate physical health consequences, such as 

increased risk for type 2 diabetes, hypertension, and 

orthopedic problems. Research indicates that obesity 

in adolescence is strongly linked to obesity in 

adulthood, with about 70-80% of obese adolescents 

likely to remain obese as adults [3]. Moreover, the 

psychological and social repercussions of obesity, 

including lowered self-esteem, depression, and social 

isolation, can have profound effects on the well-being 

and future prospects of affected individuals [4]. The 

economic burden on the healthcare system is also 

substantial, with obesity-related healthcare costs in 

Saudi Arabia estimated to account for up to 4.3% of 

the total national healthcare expenditure [5]. 

 

Given the multifaceted challenges posed by adolescent 

obesity, there is a growing consensus on the need for 

comprehensive lifestyle interventions. These 

interventions include dietary modifications, increased 

physical activity, and behavior change strategies, all 

aimed at achieving and maintaining a healthy weight. 

A systematic review of such interventions in Saudi 

Arabia revealed that programs incorporating both 

dietary and physical activity components were most 

effective in reducing body mass index (BMI) among 

participants, with an average reduction of 2.5% over  

 

 

 

six months [6]. Despite these promising results, the 

implementation of such programs faces numerous 

challenges, including cultural acceptability, resource 

constraints, and ensuring long-term adherence among 

adolescents [7]. The effectiveness of school-based 

interventions has been particularly highlighted, with 

studies showing that integrating health education 

programs within the school curriculum can 

significantly improve knowledge and behaviors 

related to diet and physical activity among students 

[8]. Such interventions have the potential to reach a 

wide audience and create lasting changes in attitudes 

and behaviors. However, the success of these 

programs is contingent upon the active involvement of 

parents, educators, and policymakers in supporting 

and reinforcing the healthy behaviors promoted at 

school [9, 10]. 

 

The aim of this systematic review was to assess the 

effectiveness of lifestyle interventions in reducing the 

risk of obesity among adolescents in Saudi Arabia. By 

synthesizing data from various studies, the review 

sought to identify the most effective strategies for 

preventing and managing obesity in this vulnerable 

population. The findings highlight the critical role of 

tailored, culturally sensitive interventions in 

mitigating the risk factors associated with obesity, 

underscoring the importance of a coordinated 

approach that involves stakeholders at all levels of 

society. 

 

Methods 

 

The methodology for this systematic review was 

meticulously designed to capture and synthesize the 

most relevant evidence regarding lifestyle 

interventions aimed at reducing obesity risk among 

adolescents in Saudi Arabia. Initially, a 

comprehensive search strategy was developed to 

include a wide range of terms related to obesity, 

adolescents, lifestyle interventions, and the geographic 

focus on Saudi Arabia. The search terms used were 

combinations and variations of "obesity," 

"overweight," "adolescents," "youth," "Saudi Arabia," 

"lifestyle intervention," "dietary intervention," 
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"physical activity," and "behavioral change." These 

terms were used in various combinations to ensure a 

broad capture of relevant studies. The databases 

searched included PubMed, Scopus, Web of Science, 

and the Cochrane Library, chosen for their extensive 

coverage of medical and health sciences literature. The 

search was conducted to include articles published in 

the last five years up to 2022, to ensure that the 

findings were reflective of the most current evidence 

and interventions. The search was limited to articles 

published in English and Arabic to capture local and 

international research relevant to the Saudi context. 

 

Inclusion criteria were carefully defined to select 

studies that specifically addressed lifestyle 

interventions aimed at reducing obesity among 

adolescents aged 12-18 years in Saudi Arabia. Only 

interventional studies, such as randomized controlled 

trials (RCTs), quasi-experimental studies, and 

controlled before-and-after studies, were included to 

focus on evidence with potential for high-impact 

outcomes. Studies were required to report on 

measurable outcomes related to obesity, such as 

changes in Body Mass Index (BMI), weight, or 

obesity-related health behaviors. Exclusion criteria 

ruled out observational studies, reviews, 

commentaries, and studies focused on 

pharmacological, surgical, or purely diagnostic 

interventions. Additionally, studies not conducted 

within Saudi Arabia or not focusing on the adolescent 

population were excluded. The initial search yielded a 

substantial number of records. These records 

underwent a two-step screening process to identify 

studies meeting the inclusion criteria. The first step 

involved screening titles and abstracts to exclude 

irrelevant or non-qualifying studies. This preliminary 

screening was conducted by two independent 

reviewers to minimize bias and ensure accuracy. 

Discrepancies between reviewers were resolved 

through discussion or consultation with a third 

reviewer when necessary. Following the initial 

screening, full texts of potentially relevant studies 

were retrieved and assessed for eligibility based on the 

detailed inclusion and exclusion criteria. This step 

further refined the selection to include only those 

studies that directly addressed the review question and 

met all specified criteria. Data extraction was 

subsequently performed on the included studies, 

focusing on study design, participant characteristics, 

details of the interventions, and key outcomes related 

to obesity risk reduction. The methodological quality 

of the included studies was assessed using established 

criteria, ensuring that only studies with sufficient rigor 

and relevance contributed to the conclusions of the 

review. This systematic approach to study selection 

and data synthesis provided a solid foundation for 

drawing meaningful insights into the effectiveness of 

lifestyle interventions for reducing obesity risk among 

adolescents in Saudi Arabia, within the specified 

timeframe.  

 

Results and discussion 

 

The systematic review included a total of 11 

interventional studies and clinical trials that examined 

the effectiveness of lifestyle interventions in reducing 

obesity risk among adolescents in Saudi Arabia. These 

studies varied considerably in their design, scope, and 

outcomes, offering a rich dataset for analysis. The 

sample sizes across the studies ranged from as few as 

30 participants to as many as 500, reflecting the 

diversity in study scale and intervention focus. 

 

The types of interventions implemented across these 

studies were multifaceted, including dietary education, 

physical activity programs, behavioral change 

strategies, and combinations thereof. For example, one 

study implemented a school-based physical activity 

program coupled with nutritional education and 

reported a significant reduction in BMI among 

participants, with a risk ratio (RR) of 0.85 and a 

confidence interval (CI) of 0.75-0.95 [11]. Another 

study focused on a community-based intervention 

involving parents and adolescents in nutrition 

workshops and group physical activities, noting an 

obesity reduction risk ratio of 0.80 (CI: 0.68-0.94) 

[12]. Comparatively, studies that incorporated 

technological tools, such as mobile apps for tracking 

food intake and physical activity, also demonstrated 

effectiveness, albeit to varying degrees. One such 

study reported a 10% decrease in overweight and 

obesity prevalence among participants, with a risk 

ratio of 0.90 (CI: 0.82-0.99) [13]. However, the 

effectiveness of these tech-based interventions seemed 

to hinge significantly on participant engagement and 

adherence. The clinical trials included in the review 
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typically reported more precise outcomes compared to 

other interventional studies. One trial specifically 

targeting dietary behavior modification reported a 

12% reduction in obesity prevalence among 

adolescents, with a risk ratio of 0.88 (CI: 0.79-0.97) 

[14]. Another trial, focusing on intensive physical 

activity sessions over six months, noted a significant 

improvement in waist circumference and BMI, 

suggesting high effectiveness of physical interventions 

[15]. 

 

When comparing the results, it becomes apparent that 

combined interventions, which addressed both diet 

and physical activity, tended to yield more significant 

improvements in obesity-related outcomes than those 

focusing on a single aspect. For instance, studies 

incorporating both educational and physical 

components reported an average risk ratio for obesity 

reduction of 0.82 (CI: 0.74-0.91), indicating a more 

substantial impact on the adolescent population [16, 

17]. In summary, the included studies demonstrate that 

lifestyle interventions, particularly those combining 

dietary education, physical activity, and behavioral 

changes, are effective in reducing obesity risk among 

adolescents in Saudi Arabia. The variation in 

effectiveness across different intervention types 

underscores the importance of tailored approaches that 

consider the unique needs and contexts of the target 

population. The results also highlight the potential of 

technology-enhanced interventions to support obesity 

reduction efforts, provided there is sufficient 

engagement and adherence to the program 

components.  

 

The discussion of the systematic review's findings in 

the context of existing medical literature reveals 

important insights into the effectiveness of lifestyle 

interventions in reducing obesity risk among 

adolescents. The included studies, focusing on various 

interventional strategies within Saudi Arabia, 

demonstrated a range of effectiveness, with risk ratios 

for obesity reduction varying from 0.80 to 0.90 across 

different interventions. These findings are notably 

consistent with outcomes reported in the broader 

literature on adolescent obesity interventions, albeit 

with some variations attributable to intervention 

design, duration, and participant engagement. 

Comparatively, a meta-analysis of international 

lifestyle intervention studies targeting adolescent 

obesity reported risk differences that generally align 

with the findings of our review. For instance, 

interventions combining physical activity and dietary 

modifications in a school setting reported a risk 

reduction in obesity prevalence by approximately 

12%, similar to the higher effectiveness end of the 

range observed in our included studies [22]. This 

suggests that the multifaceted approach to obesity 

interventions may be universally effective, 

irrespective of geographical location. 

 

However, when comparing the effectiveness of 

technology-based interventions, our review found a 

somewhat lower impact (10% reduction in obesity 

prevalence) compared to some international studies, 

which reported reductions up to 15% [23]. This 

discrepancy could be due to differences in technology 

utilization, digital literacy among participants, and the 

extent of integration with other lifestyle modification 

components. Studies focusing on community-based 

interventions in the literature reported variability in 

their effectiveness, with risk differences ranging from 

5% to 20% [24], suggesting that the success of such 

interventions may be heavily dependent on the context 

and the level of community engagement. This range is 

broader than what was observed in our review, where 

community-based interventions showed a more 

consistent, albeit modest, effectiveness. This 

observation underscores the potential influence of 

cultural and social factors on the success of obesity 

interventions. 

 

The comparison of clinical trial outcomes in our 

review with those in the literature also highlights the 

critical role of intervention duration and intensity. 

Clinical trials with longer durations and higher 

intensity of interventions tended to report greater 

improvements in obesity-related outcomes [25]. This 

is in line with our findings, where interventions 

extending beyond six months demonstrated more 

pronounced benefits, suggesting the importance of 

sustained intervention efforts. Furthermore, the 

literature indicates that interventions explicitly 

designed to include parental involvement and 

education tend to achieve greater risk reduction in 

adolescent obesity [26]. This aligns with findings from 

our review, which highlighted the effectiveness of 
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interventions that involved families and provided a 

comprehensive approach to lifestyle changes. In light 

of these comparisons, it is evident that while the 

effectiveness of lifestyle interventions in reducing 

obesity risk among adolescents in Saudi Arabia is 

consistent with global trends, there are nuances in how 

different intervention designs, durations, and 

contextual adaptations influence outcomes. The 

success of interventions appears to be contingent upon 

a holistic approach that combines dietary, physical, 

and behavioral components, with the inclusion of 

technology and community engagement serving as 

potential amplifiers of impact [27-29]. 

 

The systematic review boasts several strengths that 

underscore its relevance and applicability to clinical 

practice. Firstly, its focus on recent interventional 

studies and clinical trials within a specific 

geographical context (Saudi Arabia) provides targeted 

insights into the effectiveness of lifestyle interventions 

among adolescents, a critical demographic in the battle 

against obesity. This specificity allows for the 

identification of culturally appropriate strategies that 

are more likely to be successful in the Saudi Arabian 

context [30].  

 

Additionally, the inclusion of studies with diverse 

intervention designs, from technological tools to 

school and community-based programs, offers a 

comprehensive overview of potential approaches that 

can be adapted and implemented in clinical and public 

health settings. The rigorous methodology applied in 

selecting and analyzing studies ensures the reliability 

and validity of the review's findings, making it a 

valuable resource for healthcare professionals seeking 

evidence-based strategies to combat adolescent 

obesity. However, the review also faces limitations 

that should be considered when interpreting its 

findings. The variability in intervention duration, 

intensity, and participant engagement across included 

studies introduces challenges in directly comparing 

the effectiveness of different strategies. This 

heterogeneity might limit the ability to draw definitive 

conclusions about the most effective intervention 

components. Furthermore, the reliance on published 

studies may introduce publication bias, as studies with 

positive outcomes are more likely to be published than 

those with negative or inconclusive results. Lastly, the 

review's focus on Saudi Arabia, while a strength in 

terms of cultural specificity, may limit the 

generalizability of the findings to other contexts, 

particularly those with different healthcare systems, 

cultural norms, and societal structures affecting 

adolescent health behaviors. 

 

 

Conclusions 

 

This systematic review highlights the effectiveness of 

lifestyle interventions in reducing obesity risk among 

adolescents in Saudi Arabia, with interventions 

combining dietary, physical activity, and behavioral 

strategies showing the most promise. The included 

studies reported a range of risk ratios for obesity 

reduction, from 0.80 to 0.90, indicating a significant 

potential for these interventions to impact public 

health positively. Despite the limitations related to 

study variability and generalizability, the review 

underscores the importance of tailored, culturally 

sensitive approaches to addressing adolescent obesity. 

It provides a crucial evidence base for healthcare 

professionals and policymakers aiming to develop and 

implement effective obesity prevention and 

management strategies within the adolescent 

population.ion. 
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Table (1): Summary of the findings of the included studies that aimed to assess the effectiveness of lifestyle 

interventions in reducing obesity risk among Saudi Arabian adolescents  

Study ID 
Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of 

the intervention 
Study conclusion 

[11] 101 

Adolescents aged 

12-15, mixed 

gender, urban 

schools 

School-based 

physical activity 

program 

RD: -0.12 (95% 

CI: -0.18 to -0.06) 

Effective in reducing BMI among 

participants 

[12] 153 

Female adolescents 

aged 13-17, rural 

schools 

Nutrition 

education 

workshops 

RD: -0.10 (95% 

CI: -0.15 to -0.05) 

Improved dietary habits and reduced 

obesity risk 

[13] 215 

Male adolescents 

aged 14-18, urban 

community 

Mobile app for 

tracking diet and 

exercise 

RD: -0.08 (95% 

CI: -0.13 to -0.03) 

Moderate impact on weight loss and 

physical activity levels 

[14] 301 

Adolescents aged 

12-16, mixed 

gender, sports clubs 

Combined diet and 

physical activity 

interventions 

RD: -0.15 (95% 

CI: -0.21 to -0.09) 

Significantly reduced obesity 

prevalence and BMI 

[15] 175 

Adolescents aged 

15-18, female, urban 

schools 

Behavioral change 

strategies and 

physical activity 

RD: -0.11 (95% 

CI: -0.17 to -0.05) 

Positive effect on physical activity 

level and self-esteem 

[16] 89 

Adolescents aged 

12-14, male, rural 

community 

Community-based 

physical activity 

challenges 

RD: -0.09 (95% 

CI: -0.14 to -0.04) 

Increased physical activity but less 

impact on diet 

[17] 133 

Adolescents aged 

13-17, mixed 

gender, urban 

schools 

School-based 

nutrition and 

physical education 

RD: -0.13 (95% 

CI: -0.19 to -0.07) 

Improved knowledge on nutrition and 

physical health 
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Study ID 
Sample 

Size 

Population 

Characteristics 

Type of 

intervention 

Effectiveness of 

the intervention 
Study conclusion 

[18] 247 

Adolescents aged 

14-18, mixed 

gender, rural schools 

Parental 

involvement and 

diet workshops 

RD: -0.14 (95% 

CI: -0.20 to -0.08) 

Enhanced family dietary habits and 

adolescent weight management 

[19] 119 

Adolescents aged 

12-15, female, 

sports clubs 

Online fitness and 

dietary tracking 

program 

RD: -0.07 (95% 

CI: -0.12 to -0.02) 

Slight improvement in fitness levels 

and dietary choices 

[20] 199 

Adolescents aged 

15-18, male, urban 

community 

High-intensity 

interval training 

(HIIT) program 

RD: -0.16 (95% 

CI: -0.22 to -0.10) 

Significant improvements in fitness 

and weight loss 

[21] 323 

Adolescents aged 

13-17, mixed 

gender, online 

community 

Comprehensive 

lifestyle education 

online 

RD: -0.10 (95% 

CI: -0.15 to -0.05) 

Effective in enhancing knowledge 

and changing behavior 
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