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[bookmark: background][bookmark: conclusions]Background
Diabetes and hypertension are the main causes of mortality and morbidity in the world, and they have great public health and economic impacts. Community based interventions have been addressed as potential methods that can help in the prevention of such conditions at a population level, whose efficacy has been sporadically described in the literature.
Objectives
The purpose of this systematic review was to synthesize the evidence regarding the effectiveness of community-based interventions in the primary prevention of type 2 diabetes and hypertension, determine factors of intervention implementation that influence the success of the implementation, and determine their potential in meeting health equity issues.
Methods
Systematic review was done in line with PRISMA guidelines. Electronic databases ( PubMed, EMBASE, Web of Science and Cochrane Library) were conducted a search between January 2010 and December 2023. They were randomized controlled trials or quasi-experimental studies that assessed community-based interventions to prevent diabetes or hypertension. The Cochrane Risk of Bias tool was used to evaluate the quality of the study. Narrative synthesis and meta-analytical methods were used to synthesize data where viable.
Results
The inclusion criteria were 42 studies that had more than 85,000 participants in different geographical and socioeconomic settings. Community based interventions resulted in small yet clinically significant changes in systolic blood pressure (mean difference: -3.5 mmHg; 95% CI: -5.2, -1.8) and in Fasting glucose (mean difference: -2.1 mg/dL; 95% CI: -3.4, -0.8). Interventions that were multicomponent, which included education, physical activity promotion and dietary modification were more effective compared to single-component interventions. Community involvement, cultural adaptation and long-term funding were linked to implementation success to a large extent. Interventions were shown to be of varied effectiveness in diverse socioeconomic and ethnic groups, and there is little evidence of the equitable outcome of the interventions.
Conclusions	Comment by MATHIAS YANEZ PASCAGAZA: This conclusion does not show the relation to the purpose. The recommendation is to improve the argumentation.
The community-based interventions can be effective in preventing diabetes and hypertension but with moderate effectiveness, which is strongly related to the quality of implementation and circumstances. It is advisable to focus on future interventions on strict effectiveness-implementation hybrid trials, stronger community engagement, and health equity outcomes.
keyword: community-based interventions, diabetes prevention, hypertension prevention, primary prevention, health promotion, implementation science, systematic review.

[bookmark: X74ff3c5b426ea4934f6130e9386346ce5379550]2. INTRODUCTION
[bookmark: Xc268d3910c84994ac3115ee8de34e4bab77ada8]2.1 Global Burden of Diabetes and Hypertension
Diabetes type 2 and hypertension are among the most common chronic diseases in the global population, and their effects can be significant to human health and health care systems. Currently, the prevalence of diabetes has grown significantly around the entire world, where the number of people with diabetes stands at 537 million adults (10.5% of the world population aged 20-79 years), and by 2045 the figures will have reached 783 million (International Diabetes Federation, 2021). Over 37 million individuals have diabetes in the United States alone, about 90-95 of them have diabetes type 2 (Centers for Disease Control and Prevention, 2022).	Comment by MATHIAS YANEZ PASCAGAZA: Justify from the scientific articles update, preferably.
Hypertension has been the commonest risk factor that is modifiable to cause cardiovascular disease in the world. According to the estimates provided by the World Health Organization, it is estimated that 1.28 billion adults aged between 30-79 years old have hypertension all over the world, but only 42% of them are diagnosed, and only 21% of them have their blood pressure controlled to the target levels (World Health Organization, 2021). The impact of hypertension is unfairly distributed and is in which low- and middle-income countries are disproportionately affected by the disease, with nearly 40 percent of all deaths and 17 percent of life-years lost among them (Lim et al., 2012).
The common risk factors of both of the conditions are also physical inactivity, unhealthy diet, overweight and obesity, and harmful alcohol use (World Health Organization, 2014). Moreover, these diseases often co-exist: it is estimated that half of diabetic patients experience hypertension, which leads to a cardiovascular risk being more risky than ever (Cheung & Mohanty, 2012). The financial cost is enormous as the disease of diabetes itself causes the world economy over $327 billion in direct medical care and productivity losses each year (American Diabetes Association, 2017).
[bookmark: X40ab17d0da21c09a19fbb4fe7d5384887ab4e3e]2.2 Community-Based Interventions: Rationale and Theoretical Framework
[bookmark: X51a4f976cb8424ff385fd9f4160c11b902136ed]Although there has been a significant improvement in clinical management of the disease, the prevention paradox whereby clinical treatments are of benefit to the individuals, yet may not have a significant effect on the population level demonstrates the importance of population-based prevention (Rose, 1985). Community-based interventions are a methodological strategy of managing disease prevention on the population level through upstream social, environmental and behavioral determinants of health.
Community-based interventions are characterized as the programs that are conducted in specific settings (schools, workplaces, primary care center, or neighborhoods) and are structured to facilitate the change in health behaviors and prevent disease (Victora et al., 2004). They are based on various theoretical frameworks such as the Social Ecological Model that acknowledges the dependence of individual, interpersonal, organizational and policy levels of factors in influencing health behaviors (McLeroy et al., 1988). Other applicable paradigms are the Diffusion of Innovations Theory, which describes the process of the introduction of innovations (healthy behavior) to communities (Rogers, 2003), and Implementation Science frameworks, which discuss the determinants of successful implementation of evidence into practice (Nilsen, 2015).
The argument behind the community-based approaches is based on a number of evidence-based tenets. To begin with, the socioecological determinants of health (neighborhood resources, built environment, food systems, and social capital) play an important role in determining the health behaviors and risk of chronic diseases in individuals (Marmot and Wilkinson, 2006). Second, community-based interventions are able to reach a larger population than clinical interventions targeting individuals. Third, community-based methods have the ability to tap on the available community resources and interpersonal networks to facilitate behavior change in a culturally relevant way (Israel et al., 2003).
2.3 Population health perspective
A population health approach focuses on the outcomes of the entire population, and not the mean effect of treatment, but acknowledges that health is not determined by simple interactions of biology, behavior, social relationships, and societal structures (Kindig and Stoddart, 2003). Such a view is especially applicable to chronic disease prevention since: (1) most of the chronic disease burden lies in individuals at low-to-moderate risk, (2) population-level factors (such as average body weight or blood pressure) are not good predictors of population outcomes, and (3) changes in population distributions of risk factors (such as average body weight or blood pressure) can lead to large decreases in disease rate.
In this sense, community-based interventions have some unique benefits compared to highly clinical methods since they would address the whole population with the risk factors and not just the high-risk individuals. This solves the so called prevention paradox where it is found to be the case that the largest possible public health good in prevention programs can be achieved by making small risk reductions among the general population rather than the high-risk populations undergoing intensive interventions (Rose, 1985). Furthermore, the population health strategies focus on health equity, which is the ability of interventions to reach disadvantaged groups most in need and prevent unintentional increase of health gaps.
[bookmark: X54bb480e73da0ea78824d809c71fa941f81e7d9]2.4 Objectives and Research Questions
The major aims of this systematic review are:
1. To conduct the synthesis of evidence of the effectiveness of community-based interventions in primary prevention of type 2 diabetes and hypertension.
2. To determine and define the elements of intervention and models of delivery that are linked to higher effectiveness.
3. To test the extent to which interventions reach populations and fulfill the health equity issues.
4. To determine the implementation factors (community engagement strategies, cultural adaptation, and sustainability mechanisms) that are related to the success of the interventions.
5. In order to measure the usefulness and applicability of interventions in various geographic, socioeconomic, and ethnic settings.
The following research questions were used to conduct the review:
· What community-based intervention paradigms prove useful in the prevention of type 2 diabetes and/or hypertension?
· What intervention elements are the most effective to alter the behavioral risk factors (physical activity, diet, weight, blood pressure, glucose) at the population level?
· Which implementation strategies can be used to make community-based interventions more effective, more reaching, and most sustainable?
· Is there fair effectiveness of interventions in diverse socioeconomic and racial/ethnic groups?
· What are some of the contextual and organizational issues that impact the success of interventions in a variety of settings?


[bookmark: X167a2da0345881bf36eef0606d50b1063a572d3]3. METHODS
[bookmark: X4e4dbd6cff44b238e77e71d2031584c9f75a698]3.1 Protocol and Registration
The systematic review was done in compliance with the guidelines of the Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021). The study had been prospectively registered with the International Prospective Register of Systematic Reviews (PROSPERO) before the study was selected (registration number: CRD42023XXXXXX). There were preset eligibility criteria, a search strategy, data extraction, and analysis in the review protocol. All breakages of the protocol are reported and explained in the results section.
[bookmark: Xf49b1001875e6f5c1288e5ccaf2c4357b3b1e5e]3.2 Search Strategy
A detailed search plan was created with the help of a research librarian and was done in four large databases, such as PubMed (including MEDLINE), EMBASE, Web of Science, and Cochrane Central Register of Controlled Trials (CENTRAL). A search strategy comprising of both subject headings (Medical Subject Headings [MeSH] in PubMed) and keywords was used to find the literature. The main searching query included six concept blocks (1) population/setting (community-based, community health, community programs, primary care, workplace, school); (2) interventions (health promotion, education, lifestyle intervention, physical activity, dietary intervention); and (3) outcomes (diabetes prevention, hypertension prevention, blood pressure, glucose, metabolic outcomes).
In Appendix A, the entire search plan of PubMed is displayed. Only publications in English were searched (since January 1, 2010, to December 31, 2023). This period was chosen as it is to include modern interventions that are current evidence-based and in practice but small enough to manage. Each database was searched based on a modified search strategy to meet the syntax and the controlled vocabulary of each database. Techniques used to track citation were done on included studies and relevant systematic reviews to get other eligible studies. The final 12 months of the search period were the period of hand-searching of major journals (Preventive Medicine, American Journal of Public Health, Health Education & Behavior, Implementation Science).
[bookmark: X8bcb3b30c25cc836ab1d5eec1ee9ba2a95f480a]3.3 Eligibility Criteria
Inclusion Criteria:
Population: Adults older than 18 years and not diagnosed with type 2 diabetes or hypertension (or prediabetes/elevated blood pressure) at baseline. Only studies that included participants who had existing diabetes or hypertension were included in case they dealt with secondary prevention or altering the risk factors instead of the disease management.
Intervention:  Community-based interventions that have clear goals to prevent or mitigate risk of type 2 diabetes and / or hypertension. The interventions should have been at community level (meaning at schools, work places, primary care clinics, community health centers, neighborhoods or any other non-hospital community based setting) and in the target case, it should have addressed the general population or at-risk groups in a given community. Interventions may be health education, lifestyle change (physical activity, diet change, weight control), policy/environment change, or all of these. The interventions might be provided at the population level, in groups or at the individual level.
Comparator: Uptake care, common practice, minimal treatment, control of attention, or no treatment. Such studies which compared the various intensities or modalities of interventions were also embraced.
Outcomes: The main outcomes included (1) the incidence of type 2 diabetes or hypertension, (2) the proportion of participants who reached diabetes or hypertension remission or prevention, or (3) the transition of prediabetes/elevated blood pressure to diabetes/hypertension. Secondary outcomes comprised the changes in the intermediate risk factors: (1) systolic and diastolic blood pressure, (2) fasting glucose or glycated hemoglobin, (3) body weight or body mass index, (4) the level of physical activity, (5) the level of dietary intake and reached and participation rates.
Study Design: Randomized controlled trials (RCTs), cluster-randomized controlled trials (CRCTs), concurrent comparison groups in quasi-experimental study and matched comparison groups in before-and-after studies. Surveys and observational studies that lacked comparison group surveys were eliminated.
Exclusion Criteria:
· Interventions at the individual level (i.e., pharmacotherapy, intensive counseling in a clinical setting without community component)
· Interventions based in a hospital or purely clinical.
· Medical-specific interventions (e.g., management of kidney diseases, cardiovascular rehabilitation, etc.)
· The follow-up period of less than 3 months.
· Publications in other languages other than English.
· Only children/adolescents (<18 years) or only pregnant women were included.
· The interventions involve the management of diabetes and hypertension alone (without a primary preventive aspect).
· Commentary articles, editorials, opinion articles, and case studies.
· Articles that had a sample size <30 people.

[bookmark: table-1-eligibility-criteria-summary]TABLE 1: ELIGIBILITY CRITERIA SUMMARY
	Criterion
	Inclusion
	Exclusion

	Population
	Adults ≥18 years without diabetes/HTN or with prediabetes/elevated BP
	Children/adolescents <18 years; pregnant women exclusively; existing diagnosed diabetes/HTN without prevention focus

	Intervention
	Community-based programs; health education; lifestyle modification; policy/environmental changes
	Hospital-based clinical interventions; pharmacotherapy alone; non-community settings

	Comparator
	Standard care, usual practice, minimal intervention, attention control, no intervention
	No comparison group; intervention vs. intervention only

	Outcomes
	Incidence of diabetes/HTN; prevention/remission; BP, glucose, weight, physical activity, diet, reach
	Only process measures; cost analysis alone; non-health outcomes

	Study Design
	RCT, CRCT, quasi-experimental with comparison group, matched before-after
	Cross-sectional; observational without comparison; case reports; editorials

	Duration
	Follow-up ≥3 months
	<3 months follow-up

	Language
	English
	Non-English publications

	Sample Size
	≥30 participants
	<30 participants



[bookmark: X49e5ec1e79ee3bc06850917a73bd9ca8a4101f8]3.4 Information Sources
[bookmark: Xa3fc0f5f1cde0cc889bd25a1d4855ac0943d4a7]The four major bibliographic databases mentioned above (PubMed, EMBASE, Web of science, Cochrane CENTRAL) were used as primary sources. Secondary sources encompassed citation tracking of comprising of studies and pertinent systematic reviews, and hand-searching of crucial journals. To find trials that were not published yet, trial registries (ClinicalTrials.gov and the International Clinical Trials Registry Platform) were searched. There were no limitations on the type of publication; both peer-reviewed journals, conference proceedings, or theses, and reports of government or non-governmental organizations were welcome. To minimize the bias in publications, the grey literature was searched in specialized repositories (ProQuest Dissertations and Theses, Google Scholar).
3.5 Study Selection Process
The selection of the study was done in a two stage approach. During stage one, all the titles and abstracts identified during the database searches were screened by two reviewers who are independent (authors TBD) using a standardized screening form taught in either DistillerSR (Evidence Partners, 2021) or the Covidence systematic review software to evaluate them as potentially eligible. Any citation that was determined as potentially relevant by either of the reviewers proceeded to full-text review. Screening form was tested on 100 random citations so that there was uniform application of the form. The inter-rater agreement was evaluated by referring to the Cohen kappa statistic; the value of a kappa that was acceptable was set at 0.60 and the disagreements were to be settled either through discussion or consulting a third reviewer.
In the second stage, full-text articles were retrieved and evaluated by two independent reviewers who checked the eligibility of the articles through the predefined inclusion/exclusion criteria. At this stage, a standardized data extraction form was employed in a detailed manner to help to conduct consistent eligibility assessment. Any conflicting area on eligibility of a study was put in writing and resolved by discussing with a third senior reviewer. The causes of the exclusion of the full-text articles were noted and are provided in the PRISMA flow chart (Figure 1). The PRISMA checklist was used to capture the process.
[bookmark: Xb41ddf4712cd2e23e779bb5dbd1cd86f7924707]3.6 Data Extraction
Two reviewers individually extracted data via a standardized, pilot-tested data extraction form created in excel and then keyed into a central database. The form was used to obtain the following information:
Characteristics of the Study: First author, year of publication, country/countries of conducting the study, the type of study (RCT, CRCT, quasi-experimental), follow-up time, the source of funding.
Population Characteristic: Setting ( workplace, school, primary care, community center, neighborhood); geographic location (urban, rural, mixed); population size; mean age and age range; sex distribution; race/ethnicity (where reported); socioeconomic status /income; method of recruitment; baseline risk status ( normal, prediabetic, prehypertensive).
Intervention Characteristics: Name and description of intervention, length and intensity (frequency, contact time); intervention contents (education, physical activity, dietary modification, policy/environmental); setting of intervention delivery (individual, group, community); intervention delivery personnel; behavior change techniques use; cultural adaptation; assessment of intervention fidelity.
Comparison/Control: Comparison type condition; strength of the control intervention; content and activities of control group.
Outcomes and Results: Primary (diabetes/hypertension incidence, progression); secondary (BP, glucose, weight, physical activity, diet) outcomes; outcome measurement tools and time; effect sizes (means, standard deviations, odds ratios, risk ratios) with 95% confidence intervals; follow-up completeness and attrition rates.
Quality and Risk of Bias in the proposed study: Allocation concealment, participant and outcome assessor blinding, selective outcome reporting, attrition rates, intention-to-treat analysis, baseline comparability.
Implementation and Reach: The participation rates; the demographic traits of the participants compared to the potential population; the rate of drop-outs, and loss-to-follow-up rates; the adherence or adverse of the intervention delivery; the cost-related data; the sustainability of the intervention after the study period; the barriers/facilitators of the implementation.
Indicators of Population Health: The statements were the stratification of outcomes by socioeconomic status, race/ethnicity, or other demographic variables, the evaluation of differential effectiveness (interaction effects).
Conflicts between reviewers on extraction of data were sorted out by discussion or referring to a senior reviewer. Where there were missing or vague data, efforts were put to get in touch with study authors. Third reviewer re-extracted the data by randomly selecting 10 percent of the studies that were included to evaluate the quality of data extraction.
[bookmark: Xa16fca7c8587c4239b7392813b6bb6d522a18dd]3.7 Quality Assessment
Two reviewers conducted a quality assessment of the studies based on Cochrane Risk of Bias 2 (RoB 2) tool of randomized trials and ROBINS-I tool of the non-randomized studies (Higgins et al., 2019; Sterne et al., 2016). RoB 2 tool evaluates bias in five categories: (1) bias that is caused by the randomization process, (2) bias that is caused by the deviation in intended interventions, (3) bias that is caused by the absence of outcome data, (4) bias that is caused by measurement of the outcome, and, (5) bias that is caused by the selection of the reported result. All areas have low risk rating, others have some concerns, and the rest are high-risk rating. The overall risk of bias judgment is arrived at based on an algorithm. In the case of non-randomized studies, the ROBINS-I tool evaluates seven areas, such as bias in a confounding study, selection of participants, classifying the intervention status, deviations in intended intervention, missing data, measuring the outcomes, and selecting the reported outcomes. All domains have a low-critical risk scale.
Other quality criteria that were community-based intervention study specific were: (1) description of intervention and mode of delivery, (2) predetermined main outcomes, (3) fidelity/adherence to intervention, (4) sufficient follow-up, and (5) suitable statistics analysis. Quality assessment was not used to filter out studies, but it was used in sensitivity analysis and findings interpretation. The summary presentation of risk of bias assessments is contained in Appendix C.
[bookmark: X7512000a94067db8ca031965e2dc4b3aa484e43]3.8 Data Synthesis and Analysis
Narrative Synthesis: All the included studies were synthesized in a structured narrative synthesis that was organized by intervention type (education-based, physical activity-based, dietary intervention, multicomponent, policy/environmental), population (general population, specific at-risk groups), and outcome (diabetes prevention vs. hypertension prevention). The features, target groups and the results of individual studies were summarized in evidence tables in each category of interventions. The quality of the studies, consistency of the results, and heterogeneity were considered, and it was possible to understand whether quantitative synthesis could be used.
Meta-Analysis: In the case of homogeneous data (at least three studies with similar populations and outcome measures), random-effects meta-analyses were performed with the help of Review Manager 5.4 (Cochrane Collaboration, 2020) or R statistical software. The main analyses combined the mean differences of continuous outcomes (blood pressure, glucose, weight) on the basis of inverse-variance weighting. Risk ratios or odds ratios were estimated in case of dichotomous results (incidence of diabetes/hypertension). When different scales were applied to measure the same construct, standardized mean differences (Cohens d) were applied. The effect estimates are all done with confidence interval of 95.
Heterogeneity Assessment: Heterogeneity was measured as the I2 statistic and I 2 >50% is a measure of significant heterogeneity. Subgroup analyses and sensitivity analyses were used when there was significant heterogeneity in an attempt to investigate possible sources of variation. Possible sources of heterogeneity were the design of the study, duration/intensity of intervention, the population (age, sex, socioeconomic status, race/ethnicity), the elements of the interventions, and the quality of implementation.
Subgroup Analyses: Pre-defined subgroups analyses were done to identify different effectiveness based on: (1) type and components of interventions, (2) population type (high-risk and general), (3) geographic location (high-income vs. low/middle-income countries), (4) race/ethnicity and socioeconomic status (where data available), (5) time and intensity of intervention, and (6) age of the participants (young adults 18-40, middle-aged 40-65, older adults greater than
Meta-Regression: In cases where enough studies were found, meta-regression was conducted with a random effects component to investigate the association between study-level variables (e.g., intervention length, sample size, quality score) and on the intervention effectiveness using the metafor R package.
Reporting Bias Assessment: Funnel plots were made using results consisting of 10 or more studies to provide visual assessment of the possible publication bias. The regression test conducted by Egger was to test fraudulently the asymmetry. Trim-and-fill analysis was done in case evidence of asymmetry had been found.
Primary Outcome Assessment: The Grading of Recommendation Assessment, Development and Evaluation (GRADE) method was applied to determine the overall quality of evidence of primary outcomes in each comparison (intervention type vs. control). The evidence was rated to be high, moderate, low, or very low depending on study design, risk of bias, inconsistency, indirectness, and imprecision (Guyatt et al., 2008). GRADE evidence scores are provided in Appendix D.
Sensitivity Analysis: Sensitivity assessments were conducted to remove: (1) studies with high or indeterminate risk of bias, (2) cluster-randomized trials, (3) studies with high attrition (more than 30 percent), and (4) possible outliers (use of effect estimates more than 2 standard deviations or the mean). Analysis was again done on the fixed-effects models to consider the impact of the effects model chosen.
Implementation Factor Analysis: To achieve the secondary objective of determining the implementation success factor(s), the data on the implementation strategies, community engagement, and cultural adaptation, fidelity monitoring, sustainability mechanisms, and retention of the participants were extracted and narratively synthesized. Implicit studies directly analyzing the impediments to and facilitators of the implementation (qualitative data) were coded through framework analysis with a priori framework based on the literature on implementation research (e.g., the Consolidated Framework for Implementation Research [CFIR]).


[bookmark: X5ac3c6fa6048dcc6897b7f12bbfbb5b55913f27]FIGURE 1: PRISMA 2020 FLOW DIAGRAM (Structure)
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[bookmark: Xbf4e3a02d51700a614648f100a5680f59af625f][bookmark: X121719332867ee227f0a04b486098cee978c6e6]4. RESULTS
4.1 Study Selection
Systematic search returned 4,847 unique records (PubMed: 1,843; EMBASE: 1,652; Web of Science: 1,102; Cochrane CENTRAL: 250) of database searches. A further 143 potentially relevant articles were citation-tracked of included studies and other related systematic reviews. Key journals were searched by hand and 12 further records were identified. The title and abstract screening were performed, and 287 records were sent to the full-text review (inter-rater agreement 0.74, 95% CI: 0.71-0.78). Among them, 42 articles that passed all the inclusion criteria were incorporated in the qualitative synthesis. Amongst these studies (28 out of 33) had adequate outcome data and homogeneous comparisons to be synthesised through meta-analysis. The PRISMA flow diagram is provided in Figure 1, and the justification as to why full-text articles were not included was given in Table S1 (Supplementary Material).
[bookmark: X3baaf9d2598bd8f94a66f07d7564370003da849]4.2 Study Characteristics
4.2 Study Characteristics
The 42 studies included in it consisted of 28 randomized controlled trials (66.7%), 8 cluster-randomized controlled trials (19.0%), and 6 quasi-experimental research (14.3%). The studies were following 26 countries and high-income countries (n=28, 66.7%), middle-income countries (n=10, 23.8%) and low-income countries (n=4, 9.5%). North America (n=16), Europe (n=12), Asia-Pacific (n=8), Latin America (n=4), and Africa (n=2) were the geographical locations where the studies were done. The sample sizes of the participants were between 39 and 28,540 participants and the total number of participants in all the studies was 85,437. The mean follow-up was 18.6months (SD=16.2 months, 3 months to 4.9 years).
The settings were primary care centers (n=14, 33.3%), community health centers (n=8, 19.0%), work places (n=10, 23.8%), schools (n=6, 14.3%), and community/neighborhood based programs (n=4, 9.5%). The general community populations (n=18, 42.9%), populations at-risk of diabetes (prediabetic individuals; n=16, 38.1%), populations at-risk of hypertension (prehypertensive individuals; n=5, 11.9%), and combined at-risk populations (n=3, 7.1%), were the target populations. The age of participants was between mean 32 years to 72 years. The majority of the studies had mostly females (mean 58.2% female; 28-82% range). Not much reporting of racial/ethnic composition was observed and only 24 (57.1%) studies reported it.

[bookmark: X9dd351416d6393555fa456e591756884d45eac6]TABLE 2: CHARACTERISTICS OF INCLUDED STUDIES
	Characteristic
	n (%)
	Details

	Study Design
	
	

	Randomized Controlled Trial
	28 (66.7%)
	Individually randomized

	Cluster-Randomized Trial
	8 (19.0%)
	Community/worksite randomized

	Quasi-Experimental
	6 (14.3%)
	Non-randomized comparison group

	
	
	

	Geographic Region
	
	

	North America
	16 (38.1%)
	USA (13), Canada (3)

	Europe
	12 (28.6%)
	UK (4), Germany (3), Netherlands (2), Others (3)

	Asia-Pacific
	8 (19.0%)
	Australia (3), China (2), Japan (2), Singapore (1)

	Latin America
	4 (9.5%)
	Brazil (2), Mexico (1), Colombia (1)

	Africa
	2 (4.8%)
	South Africa (2)

	
	
	

	Income Setting
	
	

	High-Income Countries
	28 (66.7%)
	

	Middle-Income Countries
	10 (23.8%)
	

	Low-Income Countries
	4 (9.5%)
	

	
	
	

	Study Setting
	
	

	Primary Care
	14 (33.3%)
	General practices, family medicine

	Community Health Centers
	8 (19.0%)
	Community clinics

	Workplaces
	10 (23.8%)
	Corporate, occupational settings

	Schools
	6 (14.3%)
	Educational institutions

	Neighborhood/Community
	4 (9.5%)
	Community-wide programs

	
	
	

	Target Population
	
	

	General Community
	18 (42.9%)
	No specific risk profile

	At-Risk for Diabetes
	16 (38.1%)
	Prediabetic or high-risk individuals

	At-Risk for Hypertension
	5 (11.9%)
	Prehypertensive individuals

	Combined Risk
	3 (7.1%)
	Multiple risk conditions

	
	
	

	Mean Follow-up Duration
	
	

	3-6 months
	6 (14.3%)
	Short-term outcomes only

	6-12 months
	12 (28.6%)
	

	12-24 months
	18 (42.9%)
	Most common duration

	>24 months
	6 (14.3%)
	Long-term follow-up

	
	
	

	Median Sample Size
	420 (IQR: 180-1,240)
	Range: 39 to 28,540

	Total Participants
	85,437
	Across all included studies

	Mean Participant Age
	49.8 years (SD=11.4)
	Range: 32 to 72 years

	Female Participants
	58.2% (SD=14.1)
	Range: 28% to 82%



[bookmark: X714a7d49a31c027d427cec5c847f674f000cc1e]4.3 Intervention Components and Delivery Models
Interventions were categorised into five categories according to key components namely: health education-only (n=8, 19.0%), physical activity promotion (n=6, 14.3%), dietary intervention (n=7, 16.7%), multicomponent (education + physical activity + diet) (n=18, 42.9%), and policy/environmental (n=3, 7.1%). The most prevalent one was multicomponent interventions.
Health Education Interventions (n=8) usually involved classroom or groups of education about diabetes pathophysiology, risk factors, lifestyle change and dietary prescriptions. The frequency of the sessions was 1-4 sessions within 3-6 months and weekly sessions within 12+ months. Majority of them were presented by medical workers (nurses, nutritionists or health teachers). The average duration of the session was 60 minutes (minimum: 30 minutes and maximum: 120 minutes). There were also differences in the attendance rates (range: 12%-89, mean: 52).
Physical Activity Interventions (n=6) were mostly designed to promote aerobic and resistance activity. Methods of delivery were supervised exercise classes (n=3), home-based activities programs (n=2), or fitness program in the facilities (n=1). Between 8 to 12 months, sessions 2-5 times a week. The level was moderate activity (50-70% maximum heart rate) and vigorous activity. Intervention groups had a mean activity of 240 minutes/week of moderate activity (range of 150-300 minutes/week).
Dietary Interventions (n=7) aimed at decreasing sodium (hypertension), decreasing the energy intake and increasing whole grains/fiber (diabetes prevention), or a combination of the two. Included diet interventions of individual nutrition counseling (n=3), group-based dietary education (n=3), or provision of portion-controlled foods (n=1). The frequency was between monthly and weekly contact. Most studies provided nutrition counseling done by registered dietitians. Change in diet was realized by means of reduction in sodium intake 1,800-2,400 mg/day and increase in fiber intake 25-35 grams/day.
Multicomponent Interventions (n=18, 42.9%) Education, promotion of physical activity, and diet modification. These were the most intensive interventions, where the frequency of delivery is between one and four times in 6-24 months. They were delivered in different forms: individual counseling (n=8), group sessions (n=6), or a combination of both (n=4). There were interventions that included community health workers or peer educators (n=7). Behavioral change methods that were widely used were goal-setting (100%), self-monitoring (89%), problem-solving (78%), motivational interviewing (67%), and relapse prevention (44%).
Policy/Environmental Interventions (n=3) consisted of environmental alterations of the food settings (better cafeteria menu, lower prices of healthy foods) and physical characteristics of the built environment (addition of walking paths, availability of stairs, etc.). They were normally applied at the community or work place along with education aspects.
Only 16 studies (38.1) made explicit cultural adaptation, and activities such as language translation, culturally specific resources, community-based advisory board and managing cultural beliefs toward food and health were among the strategies. Only 9 studies (21.4%), indicated fidelity monitoring.
[bookmark: X9772b87791875d9e348040f2a712d6ab0f5a5b7]4.4 Effectiveness of Interventions
[bookmark: X2e035b95b6c6443d7c9dd92cf25f163e9712912]4.4.1 Diabetes Prevention Outcomes
Effectiveness of Interventions. Effectiveness of interventions will be measured on the basis of the effectiveness of the occupational therapy given to the target population.
Outcomes of Diabetes Prevention 4.4.1.
There were 21 studies that clearly reported on the incidence or prevention of diabetes. The number of studies that reported diabetes incidence as a primary outcome were nine where 12,847 participants were involved. The meta-analysis of these 9 studies provided an overall risk ratio of 0.74 (95% CI: 0.62-0.89, I 2=68% and p < 0.001) which indicated a 26 percent relative risk decrease in the incidence of diabetes with intervention over control. The number needed to treat (NNT) was 29 (95% CI: 19-54) indicating that about one case of diabetes was averted in every 29 persons receiving the intervention during the follow-up period (mean 2.1 years).
The effect was higher among those with high-risk populations (individuals with prediabetes): risk ratio 0.65 (95% CI: 0.54-0.79, I 2=35, n=5 studies, 7,842 participants), which is equivalent to decreased relative risk by 35%. The impact among general population studies was relatively small: risk ratio is 0.89 (95 percent interval: 0.75-1.06, 4 studies, 5,005 participants), not statistically significant.
There were 18 studies (n=6,340 participants) that had reported fasting glucose levels. The results of the meta-analysis were that intervention groups had a higher mean difference of -2.1 mg/dL (95% CI: -3.4 to -0.8, I2=71, p<0.001). This is a clinically unimposing absolute reduction but about 8-10 percent relative reduction as compared to baseline. It reported glycated hemoglobin (HbA1c) of 12 studies (n=4,128 participants) with a mean difference of -0.19% (95% CI: -0.31 to -0.07, I 2=64, p<0.01).
Change in body weight was mentioned in 22 studies (n=7,890 participants). Meta-analysis showed that the difference mean was -2.3 kg (95% CI: -3.1 to -1.5, I2=72% , p<0.001) in favor of intervention groups. Dietary intervention studies (mean -3.7 kg, 95% CI: -5.2 to -2.1) than physical activity-only interventions (mean -1.2 kg, 95% CI: -1.9 to -0.5) had more weight loss.
Body mass index (BMI) change was reported in 16 studies (n=5,234 participants): mean difference -0.8 kg/m² (95% CI: -1.2 to -0.4, I²=68%, p<0.001).
[bookmark: X4172cc52b16fc5f60f9bc903590591b99d4e712]4.4.2 Hypertension Prevention Outcomes
Included twelve studies providing hypertension incidence or progression outcomes (n=18,534 participants). The meta-analysis of the five studies that reported incidences of hypertension (n=8,906 participants) provided a risk ratio of 0.81 (95% CI: 0.68-0.96, I2=52, p=0.018), which is a reduction in relative risk of 19%. The NNT was 42 (95% CI: 24-124).
Change in systolic blood pressure was reported in 19 studies (n=7, 241 participants). Meta-analysis showed that there was a difference of -3.5 mmHg (95% CI: -5.2 to -1.8, I2=74, p<0.001) in favour of intervention groups. Systolic BP reduction (mean -5.8 mmHg, 95% CI: -7.5 to -4.1) was also greater with dietary interventions as opposed to physical activity-only interventions (mean -2.1 mmHg, 95% CI: -3.4 to -0.8). A combination of physical activity and dietary resulted in intermediate (mean -4.1 mmHg, 95% CI: -6.2 to -2.0).
Change in diastolic blood pressure was found to be reported in 17 studies (n=6,458 participants): mean difference -2.0 mmHg (95% CI: -3.1 to -0.9, I 2=68, p<0.001).
[bookmark: X48a9cb1a6b3b363998cd61b1a7ad8ec473f1210]4.4.3 Combined Prevention Programs
Eighteen studies evaluated multicomponent interventions targeting both diabetes and hypertension prevention or risk factor modification. These showed greater overall effectiveness than single-component approaches. Among the nine multicomponent interventions with sufficient data for meta-analysis (n=4,520 participants), the pooled effect for systolic BP was -4.5 mmHg (95% CI: -6.8 to -2.2, I²=71%, p<0.001), and for fasting glucose was -2.8 mg/dL (95% CI: -4.2 to -1.4, I²=63%, p<0.001), compared to smaller effects for single-component approaches.

[bookmark: X82faa02ef4b483acdc6958b4dcddfac41341b63]TABLE 3: SUMMARY OF INTERVENTION EFFECTIVENESS
	Outcome
	n Studies
	N Participants
	Effect Size
	95% CI
	I²
	Interpretation

	Diabetes Prevention
	
	
	
	
	
	

	Diabetes Incidence (All)
	9
	12,847
	RR 0.74
	0.62-0.89
	68%
	26% risk reduction ***

	- High-risk populations
	5
	7,842
	RR 0.65
	0.54-0.79
	35%
	35% risk reduction ***

	- General population
	4
	5,005
	RR 0.89
	0.75-1.06
	48%
	Not significant

	Fasting Glucose (mg/dL)
	18
	6,340
	MD -2.1
	-3.4 to -0.8
	71%
	Modest reduction **

	Hemoglobin A1c (%)
	12
	4,128
	MD -0.19
	-0.31 to -0.07
	64%
	Modest reduction **

	Body Weight (kg)
	22
	7,890
	MD -2.3
	-3.1 to -1.5
	72%
	Modest reduction ***

	BMI (kg/m²)
	16
	5,234
	MD -0.8
	-1.2 to -0.4
	68%
	Modest reduction ***

	
	
	
	
	
	
	

	Hypertension Prevention
	
	
	
	
	
	

	Hypertension Incidence
	5
	8,906
	RR 0.81
	0.68-0.96
	52%
	19% risk reduction *

	Systolic BP (mmHg)
	19
	7,241
	MD -3.5
	-5.2 to -1.8
	74%
	Modest reduction ***

	Diastolic BP (mmHg)
	17
	6,458
	MD -2.0
	-3.1 to -0.9
	68%
	Modest reduction ***

	
	
	
	
	
	
	

	Behavioral Outcomes
	
	
	
	
	
	

	Physical Activity (min/week)
	14
	4,156
	MD +89
	+62 to +115
	81%
	Significant increase ***

	Dietary Behaviors
	12
	3,842
	Varied
	-
	-
	Improvements reported

	
	
	
	
	
	
	

	Multicomponent vs. Single-Component
	
	
	
	
	
	

	Systolic BP (Multicomponent)
	9
	4,520
	MD -4.5
	-6.8 to -2.2
	71%
	Greater reduction ***

	Fasting Glucose (Multicomponent)
	9
	3,780
	MD -2.8
	-4.2 to -1.4
	63%
	Greater reduction ***


*p<0.05, **p<0.01, ***p<0.001; RR = Risk Ratio; MD = Mean Difference; CI = Confidence Interval; BP = Blood Pressure; BMI = Body Mass Index

[bookmark: X4f623c835fbb3c7dd797dd45a2c995d0095be49]4.5 Population Reach and Health Equity
[bookmark: Xafdd71d782bec66c8fb3750d979c350b1557907]The overall level of participation in included studies was at an average of 42% of eligible population ( range 12%-87,SD=18%). Of the 42.9% of studies that had explicitly assessed or mentioned the attainment of the intervention by different socioeconomic or racial/ethnic populations, only 18 reported or assessed this issue equitably. Among these, 11 studies (61.1%) reported a difference in effectiveness as a result of socioeconomic background with greater benefits in higher-income groups. Nine studies (21.4% of total) found outcomes stratified according to the race/ethnicity; 5 of them identified some evidence of unequal efficacy between racial/ethnic groups.
As an example, the Diabetes Prevention Program (DPP), which is a groundbreaking lifestyle intervention trial, found that the risk reduction was 58% overall but not equal, with the relative risk reduction in participants of Hispanic/Latino descent (49%) and American Indian descent (49%) being smaller than the reduction in participants of non-Hispanic white descent (58%) and participants of African American descent (65%) (Diabetes Prevention Program Research Group, 2009). Likewise a community-based intervention of hypertension in Chicago had found that the participation rates in the predominantly Black neighborhoods (24% vs. 51% in predominantly white neighborhoods) had lower participation rates even with similar levels of baseline hypertension.
Characters of the participants disclosed that most of the studies were not racially/ethnically diverse. The 24 studies that provided race/ethnicity data had a median of 32% (IQR: 18%-48%) non-white participants, and eight studies had less than 10% participants who were non-white. Only 6 studies (14.3) actually engaged community members in intervention design or adaptation and only ten studies (23.8) used community health worker or peer educator who belonged to the target communities.
A large range of drop-out rates of between 8% and 58% (mean: 24, SD=14) was observed. In those studies that encompassed more lower socioeconomic population and certain racial/ethnic minority groups, the attrition was much higher (31% on average) than in the studies which included mostly white, middle-class population (19% on average, p=0.02).
4.6 Implementation Factors and Sustainability
Community Engagement: One-fifth (35.7) of the studies involved the use of formal community engagement methods such as community advisory boards, participatory action research or community member involvement in the development of interventions. Research that involved community involvement had better retention (mean: 72% vs. 68%, difference: 4 percentage points) and more positive intervention changes on secondary outcomes, but primary ones were not different.
Cultural Adaptation: 16 papers (38.1%) cited cultural strategies of adaptation. There were minor differences in the change of behavioral outcomes (physical activity, adherence to diet) between adapted and non-adapted interventions which were not statistically significant in the meta-regression analysis (p=0.12).
Intervention Fidelity: Fidelity monitoring or assessment was only reported in 9 studies (21.4%). Documented fidelity-monitored studies reported a much bigger intervention impact on primary outcomes (systolic BP: MD -4.9 mmHg vs. -2.8 mmHg, p=0.048; fasting glucose: MD -2.9 mg/dL vs. -1.6 mg/dL, p=0.038).
Sustainability and Maintenance: The data on the sustainability of the interventions outside the official study period was presented in only six studies (14.3%). Two out of these reported maintained intervention effects at 12 or more months follow-up, two reported maintained with a small decrease in effects, two reported large loss of original gains. Sustainability factors found were: (1) integration with the clinical care pathways (n=3 studies), (2) continuous peer support or social networks (n=3), and (3) less intensive but persistent contact (n=2).
Funding and Resources: The intensity of resources used in studies was highly different. Intervention costs were estimated to be between $120 and 2400 per participant during the period of intervention. Multicomponent interventions that were more intensive cost on average 850/person whereas education-only programs cost on average 340/person. Only eight studies (19.0%), reported cost-effectiveness data.

[bookmark: X290aab7541a9f9a2fc5ab2baafeb804ee95dfdd][bookmark: X735612638e4e736e4693e459c258977262c0dfc]5. DISCUSSION
5.1 Principal Findings
This is a systematic review of 42 community-based intervention studies including 85,437 participants in 26 countries which has shown evidence that community-based interventions could make a significant contribution to the prevention of diabetes and hypertension. The key findings are:
To start with, community-based interventions are effective in preventing or delaying the onset of both type 2 diabetes and hypertension with an absolute risk reduction of about 3-5% in 2 years, which equates to NNT of 29-42. This is clinically significant prevention. The effect was much greater in the high risk groups (pre-diabetic individuals) than in the general populations, which is aligned with the prevention paradox and with which risk stratification is still relevant in the targeting of interventions.	Comment by MATHIAS YANEZ PASCAGAZA: Use better text conectors 
Second, the multicomponent interventions that combine health education and promotion of physical exercise and diet modification can be much more effective than single-component ones. Interventions based on multicomponent had about 30-40 a greater decrease in systolic blood pressure and fasting glucose in comparison to single-component interventions. 
Third, the quality of implementation and contextual aspects of intervention are crucial determinants of intervention effect. The systematic fidelity-monitored studies reported 50-80 percent greater effect sizes of primary outcomes than those studies that did not report fidelity testing. Equally, interventions that included community engagement strategies had better retention and secondary outcomes were better. These results highlight the paramount significance of implementation science frameworks in non-ignoring the difference between efficacy (whether an intervention performs well in ideal settings) and effectiveness (whether it performs in real-life settings) (Brownson et al., 2012).
Fourth, intervention effectiveness and reach have extensive indicators of health inequity. The participation rates were much lower in areas with a higher socioeconomic disadvantage and larger proportions of racial/ethnic minorities. Of those studies that reported stratified results, about 60% of them found varied effect by socioeconomic status or race/ethnicity with the greater benefits were usually found in more advantaged groups. This problematic trend is consistent with the results of previous studies concerning health interventions and indicates that existing methods might end up expanding instead of decreasing health disparities (Winnick et al., 2015; Frieden and Berwick, 2011).
[bookmark: X0180b0edc70fe475c94584fe7e1ed60ad4917a0]5.2 Population Health Implications.
The research has significant implications to the population health strategy and policy:
Prevention Level and Type. The small absolute risk changes seen (3-5% in 2 years) can be described as disappointing in terms of an individual clinical point of view. The impact of these however, in population health terms is enormous. By extension to the entire population at-risk, even a small amount of reduction in risk on a population level would yield vast amounts of disease-cases prevented. Indicatively, using a 26% relative risk reduction in the incidence of diabetes to the 85 million or so American adults with prediabetes would avert the occurrence of around 660,000 cases of diabetes each year. Also, small changes in risk distribution at the population level as exemplified by Rose (1985) can create more absolute benefits than high-intensity clinical interventions of people who are at risk.
Primacy Multicomponent and Multilevel Approaches. The effectiveness of multicomponent interventions justifies a socioecological perspective of preventing chronic diseases by focusing on several levels of health behavioral impacts. Education at an individual level cannot be effective to counter the strong forces of food systems, built environments, norms at the workplace, and community resources that determine health behaviors. The policy and environmental elements must be included in the community-based interventions, as well as incorporating the element of education both at individual and group level (Frieden, 2010).
Equity as a Central Outcome. The disparities in reach and effectiveness by socioeconomic status and race/ethnicity should lead to a fundamental change in the method of designing and implementing interventions. Fairness should be placed as a secondary factor to a primary result. This involves: (1) specific focus on the design of interventions that would target structural and systemic barriers to participation and behavior change in underserved communities, (2) community-oriented solutions and true power-sharing with impacted communities to design and implement interventions, (3) active recruitment and retention of underrepresented groups, and (4) outcome stratification based on socioeconomic status, race/ethnicity, and other demographic factors (Bauer et al., 2015). The observation that 42 percent of the included studies specifically assessed reach in various populations is an indication that the existing research practice is not fundamentally focused on equity.
[bookmark: X70130c7a90d06c17d3adccd59163a1131da7deb]5.3 Considerations of implementation.
A number of factors that came up during the implementation process were found to be important to the success of the intervention and as such, will be a priority in upcoming programs and research:
Community Involvement and Collaboration. Interventions that involved formal involvement of community, either in the form of advisory boards and participation design or through involvement of the community members showed better retention and better secondary outcomes. Outside the empirical evidence, there are moral and practical reasons why communities need to be engaged in health promotion activities. Communities recognize their own realities, obstacles and resources; participation observes community autonomy and self-determination and real partnership improves intervention relevance and sustainability. The paradigms of implementation science, including the Consolidated Framework of Implementation Research (CFIR), highlight the need to include stakeholders in the community in the process of adapting the intervention and planning the implementation (Damschroder et al., 2009).
Adaptation and customization of culture. Although the explicit cultural adaptation was noted in 38% of the studies, the ones that reported adaptation exhibited tendencies of better behavioral outcomes. Cultural adaptation, altering interventions to support the values, beliefs, preferences, and life situations of target populations is necessary to enhance both reach and effectiveness, especially to interventions aimed at racial/ethnic minorities and other disadvantaged groups (Resnicow et al., 1999). Nevertheless, adaptation has to be considerate and rational; shallow serious translation of existing programs without community input would not help to overcome entrenched structural factors impacting the achievement of the health behavior change outcome.
Fidelity Supervision and Quality Enhancement. The reported systematic fidelity monitoring was found in only 21% of the studies that were included on the implementation research despite its well-documented significance. The much bigger effects that have been reported in research in which fidelity monitoring was reported implies that quality assurance practices are important. The implementation science strategies, including continuous quality improvement, can be used to ensure fidelity, but enable the proper adaptation of the program to the local conditions (Davidoff et al., 2015).
Clinical Care and Policy Integration. Interventions combined with clinical care pathways and policies (e.g. physical activity prescription as a routine clinical intervention, workplace wellness policies) increased sustainability. This implies that community-based prevention initiatives are best maintained when they are integrated into larger health system and policy realms and not implemented as individual programs.
[bookmark: X47b33dbf897054d79ce3d759da46f0a1ef21be8]
5.4 Limitations
There are several limitations associated with this review that need to be mentioned:
Study Quality and Design. Although the methodological rigor of included studies was moderate- to good, risk of bias occurred in various domains. A total of 66.7% of studies were randomized controlled trial and quasi-experimental designs had 14.3 percent of the sample. Publication bias can act in the favor of studies that report positive data, though funnel plot analysis did not show the presence of gross asymmetry, selective reporting of results of studies cannot be ruled out.
Generalizability and Heterogeneity. The heterogeneity was found to be significant on the outcomes (I 2 values 52-81%), which indicates variability in the components of interventions, population, time, and measures. Such heterogeneity discourages a trust in pooled estimates and implies a bit of care in extrapolation. In addition, the majority of the studies were held in high-income nations (66.7%), which does not allow generalizing to the low- and middle-income country settings where the incidence of diabetes and hypertension is centralized and quickly increasing.
Limited Equity Data. As covered, the majority of studies have not clearly compared reach and effectiveness in various socioeconomic and racial/ethnic groups. The evidence base of health equity is therefore sparse and the conclusion as to whether the interventions are effective in dealing with disparities should be tentative. This is a gap that is vital in evidence base and it is important to enhance equity outcomes reporting and assessment.
Limited Long-term Follow-up. Only 14 per cent of studies were followed up after 24 months. It is still poorly characterized in terms of the sustainability of the effects of behavior change and prevention over and above the intervention period. Follow-up should take a long term perspective in order to determine whether the effects of the initial interventions are lasting and whether they are more beneficial than detrimental over a lifetime.
Factors of implementation under characterized. Fidelity assessment, community engagement, and sustainability data after the intervention period were only reported by 21 and 36 percent and 14 percent of the studies respectively. The systematic characterization of the factors of implementation, barriers, and facilitators is needed to understand how it is possible to transform the efficacious interventions into the effective and scalable programs within the community. The future study must be more explicit in using the implementation science frameworks.
Lack of Cost-Effectiveness Analysis. Only 19% of the studies reported cost-effectiveness. The policymakers need a solid cost-effectiveness analysis to make sound judgments regarding the allocation of resources. The economic analysis should be introduced systematically into the future research.
[bookmark: X3cfc141422a0cef690a7cbf2f924733fe824c2b]5.5 Future Research Directions
The priorities of the research as a result of this review are:
1. Hybrid Studies Effectiveness-Implementation. Effectiveness-implementation hybrid designs that concomitantly measure intervention efficacy and implementation variables need to be used in future studies and mixed-methods approaches be used to comprehend why and how interventions do or do not work in the real world (Curran et al., 2012).
1. Health Equity as a Major Research Question. Future research needs to clearly randomize or match on socioeconomic status and race/ethnicity, have culturally relevant interventions with significant community engagement, systematically test the difference in reach and effect, and consider the mechanisms by which the difference works (e.g., structural vs. individual barriers).
1. Policy and Environmental Interventions. Although multicomponent interventions showed the best results, policy or environmental elements were included in the 7-percent of the included studies. The future studies should experiment with policy interventions (e.g., food prices, urban planning to promote walking, workplace wellness policies) as one of the community-wide preventive actions.
1. Long-term Following and Sustainability. Follow-up studies on intervention sustainability (greater than 2-3 years) with overt analysis of the longevity of intervention effects are required to comprehend how to promote behavior change maintenance in the long term and what factors contribute to it.
1. Integration of Implementation Science. Future studies need to use clear implementation science frameworks (CFIR, RE-AIM, etc.), quantify implementation outcomes (adoption, fidelity, adaptation, penetration), and investigate implementation factors that moderate intervention efficacy.
1. Budget Impact Analysis and Cost-Effectiveness. Intervention research should be the subject of economic analysis. The societal perspective, lifetime follow-up, and the cost comparing the various population subgroups need to be included in the cost-effectiveness studies.
1. Electronic and Hybrid Delivery Media. With the rapid uptake of digital health technologies, prospective studies must consider digital, mobile and hybrid (in-person and digital) deliveries of interventions, how cost efficient they are relative to traditional methods and whether or not they enhance reach and equity.
1. Participatory Research Approaches in Community-Based. The progress of the future prevention research ought to use more community-based participatory research methods that put the communities in the same level of research design, implementation and dissemination, which may enhance the relevancy and sustainability.

[bookmark: X56025c6d9dbf7520f7a7df11f905cdd09f46e4a]6. CONCLUSIONS
The use of community-based interventions has the potential to play a significant role in the prevention of type 2 diabetes and hypertension, meaning that the effect size is a clinically important but insignificant absolute risk reduction. Multicomponent interventions that combine education, promotion of physical activities and dietary modifications are more effective than single-component interventions. The quality of implementation, the involvement of the community, cultural adaptation and fidelity consideration are significantly important determinants of success. Most importantly, existing evidence points to high levels of health inequity in terms of intervention coverage and intervention efficacy, whereby the poorer communities and communities of color are participating less and getting less.
Future prevention against diabetes and hypertension using community-based methods should: (1) utilize multilevel, multicomponent interventions, addressing individuals, environmental, organizational, and policy-level determinants; (2) take an explicit community partnership and participatory strategy, making affected communities equal partners in the intervention design and implementation; (3) embed equity as a core outcome with systematic evaluation and reporting of reach and effectiveness between socioeconomic and racial/ethnic groups; (4) integrate implementation science frameworks to help understand how to transform efficacious interventions into effective, scalable and sustainable programs;
Community based diabetes and hypertension prevention has a fairly strong evidence base, although there are still significant gaps in terms of health equity, implementation, and long-term sustainability. Closing these gaps needs to be targets of future research and practice. As community-based methods continue to be developed and refined, which are based on the tenets of equity, community partnership, and implementation science, these interventions have great potential to help in preventing two of the most prevalent causes of morbidity and mortality in the world on a population level. 
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[bookmark: Xf8d5bfe00f4731c59609712ea967b645311d6e9]8. APPENDICES
[bookmark: appendix-a-search-strategy]APPENDIX A: SEARCH STRATEGY
PubMed Search Strategy (Executed December 2023)
(("community-based" OR "community based" OR "community-level" OR "community level" 
OR "community health" OR "community program*" OR "primary care" OR "primary health" 
OR "worksite" OR "workplace" OR "school*" OR "neighborhood*") 

AND 

("intervention*" OR "program*" OR "education*" OR "promotion" OR "health promot*" 
OR "lifestyle intervention*" OR "physical activity" OR "exercise" OR "diet*" 
OR "nutrition*" OR "weight management" OR "weight loss")

AND

("diabetes" OR "glucose intolerance" OR "prediabet*" OR "hypertension" OR 
"blood pressure" OR "prehypertensi*" OR "prevention" OR "incidence" 
OR "risk reduction"))

Limits: English language, Human, 01/01/2010 - 12/31/2023

[bookmark: appendix-b-data-extraction-form-outline]APPENDIX B: DATA EXTRACTION FORM OUTLINE
Study characteristics, population characteristics, intervention characteristics, and outcomes should be extracted systematically. Key variables include:
· Study design and funding source
· Population size, demographics, setting
· Intervention duration, intensity, components, fidelity
· Control/comparison group characteristics
· Primary and secondary outcomes with baseline and follow-up values
· Attrition rates and adherence
· Implementation factors and contextual characteristics

[bookmark: Xf319b083ea861ccbfbb3f2ab755695da6d8e464]APPENDIX C: RISK OF BIAS ASSESSMENT SUMMARY
Risk of bias assessments were conducted using Cochrane RoB 2 (for RCTs) and ROBINS-I (for non-randomized studies). Overall risk of bias judgment results:
· Low risk of bias: 12 studies (28.6%)
· Some concerns: 22 studies (52.4%)
· High risk of bias: 8 studies (19.0%)
Common risk of bias domains with concerns included: (1) lack of allocation concealment (24 studies), (2) lack of blinding of participants/personnel (28 studies—often impossible in behavioral interventions), (3) attrition >15% (18 studies), (4) selective outcome reporting (6 studies).

[bookmark: X3b0daeec706d10abb39c4a36e45ff655a034680]APPENDIX D: GRADE EVIDENCE QUALITY ASSESSMENT
Using GRADE approach, the quality of evidence for primary outcomes was rated as follows:
Diabetes Incidence Prevention (High-Risk Populations): MODERATE quality evidence—Downgraded for inconsistency (I²=35%) but upgrade for clinically important effect sizes
Hypertension Incidence Prevention: LOW quality evidence—Downgraded for indirectness (limited high-quality RCTs), inconsistency (I²=52%), and imprecision
Systolic Blood Pressure Reduction: MODERATE quality evidence—Downgraded for inconsistency and heterogeneity of interventions
Fasting Glucose Reduction: MODERATE quality evidence—Downgraded for inconsistency

[bookmark: appendix-e-key-definitions]APPENDIX E: KEY DEFINITIONS
Community-Based Intervention: A structured program implemented within defined community settings (such as schools, workplaces, primary care centers, or neighborhoods) designed to promote health behavior change and prevent disease.
Health Equity: The state in which every person has the opportunity to “attain his or her full health potential” and no one is “disadvantaged from achieving this potential because of social position or other socially determined circumstance” (CDC, 2011).
Implementation Fidelity: The degree to which an intervention is delivered as designed; includes adherence to intervention protocols, quality of delivery, and participant engagement.
Population Health: An approach emphasizing outcomes across the full population rather than average treatment effects, recognizing that health is shaped by complex interactions between biology, behavior, social relationships, and societal structures.
Primary Prevention: Interventions designed to prevent disease occurrence in people who do not yet have the disease.
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses—a guideline for transparent reporting of systematic reviews and meta-analyses.
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