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Background: Lifestyle modification intervention may influence the mental health of the participants. The present study examined the effect of youth-led interventions on self-rated health (SRH) and happiness among community adults in Sri Lanka.

Methods: This cluster-randomized controlled trial study was conducted in a semi-urban area of Colombo in Sri Lanka. Out of 68 Grama Niladari (GN) divisions in the selected Divisional Secretariat, 24 GN (intervention = 12 and control = 12) were randomly selected. The intervention group received health education from their community’s young adults (aged 15–29 years) to identify and modify the determinants of their undesired health behaviors twice a month. The control group received no intervention. At baseline and at 12-month follow-up surveys, participants were asked to rate their SRH and happiness using a single-question measure. Multilevel logistic and multilevel linear regression models were used to assess the effects of the intervention on changes in binary and continuous SRH and happiness, respectively, from baseline to end line.

Results: At the 12-month follow-up, 483 adults aged 27 to 65 years (intervention = 245; control = 238) completed the final assessments out of the 512 participants enrolled at baseline. Participants in the intervention group showed higher odds of achieving good SRH [odds ratio (OR) 1.85, 95% confidence interval (CI) 1.18–2.90] compared to those in the control group. They showed a significantly greater change in SRH than controls; the mean difference in SRH change between the two groups was 0.13 (95% CI, 0.002–0.26). There was no significant difference in happiness between the two groups; the OR (95% CI) was 1.37 (0.85–2.22) for the intervention group.

Conclusion: The results suggest that a youth-led educational program promoting healthier behaviors among their neighbors can effectively improve the SRH of community adults in a semi-urban area of Colombo, Sri Lanka.

Clinical trial registration: https://slctr.lk/trials/slctr-2017-002, SLCTR/2017/002.
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Introduction

Noncommunicable diseases (NCDs) such as cardiovascular diseases (CVD), cancer, chronic respiratory diseases, and diabetes are the leading causes of death globally, posing a significant threat to public health. Each year, approximately 41 million people die due to NCDs, accounting for 7 out of every 10 deaths worldwide (1). Alongside NCDs, mental health disorders like depression and anxiety are also on the rise and present a substantial global health challenge. In 2019, the World Health Organization reported that an estimated 970 million people experienced a mental health issue, with 82% of these individuals living in low- and middle-income countries (2).

As a low- and middle-income country, although Sri Lanka has shown impressive progress in health indicators over the past decades, it continues to face a substantial burden of NCDs or lifestyle-related diseases (75% of the total deaths 40% were directly attributed to CVD) (3). Along with physical health, Sri Lanka is lagging way behind in terms of mental health. Despite the fall in rates of suicide since the mid-1990s, the rate of suicide still remained high (14.0% per 100,000 population) (4). Furthermore, mental health has been deprioritized in Sri Lanka’s healthcare system for a long period of time and is rarely a topic that is prioritized or talked about. Preventive initiatives raising public awareness to identify and modify the risk factors of both physical health and mental health are necessary to improve overall health status in this resource-scarce area.

Professional healthcare workers have been shown to play a critical role in promoting healthy lifestyles and preventing NCDs (5, 6). However, low—and middle-income countries are projected to face a shortfall of 10 million healthcare workers by 2030, necessitating alternative approaches to healthcare delivery (7, 8). Non-professional healthcare workers, such as community health workers, have shown promise in addressing these challenges (9, 10).

Additionally, school-aged children and youth have been demonstrated to act as change agents in promoting healthy behaviors among their parents. Intervention studies in Brazil (11) and northern China (12) have shown that providing health education to school-aged children and training them to act as change agents effectively promotes healthy behaviors among their parents. In Sri Lanka, engaging school children as change agents for promoting healthy habits among their mothers has proven to be effective in reducing body weight and increasing physical activity (13). In our previous intervention study, where youth acted as a change agent, a significant reduction in body weight was observed in the intervention group compared to the control group (14). While the primary goal of such interventions is to reduce NCD risk factors through healthier behaviors, there is increasing evidence that lifestyle improvement can also enhance mental well-being, including happiness (15–17). Happiness is an important component of subjective well-being, linked to better health behaviors and improved self-rated health (SRH) (18). Therefore, assessing happiness as an outcome alongside SRH provides a more holistic understanding of the broader benefits of an intervention program focusing on lifestyle changes.

Focusing on a 12-month community-based intervention program in Sri Lanka that empowers young individuals to act as change agents in promoting healthy lifestyles among community adults to reduce NCD risks, this study aimed to assess the impact of these youth-led initiatives on SRH status and happiness among community adults.



Materials and methods


Study design

This study is a secondary analysis of a 12-month cluster randomized controlled trial conducted in a semi-urban area of Colombo, Sri Lanka. This intervention trained youths, who were members of youth clubs, to act as change agents in promoting healthy lifestyles among their neighbors, aiming to reduce CVD risk factors. The intervention study was conducted in one eligible Divisional Secretariat division in the district of Colombo, which is subdivided into 68 Grama Niladari (GN) divisions with one youth club on average per GN division. Of the 68 GN divisions, 24 (12 for intervention and 12 for control) were selected using a random procedure. In the baseline survey (April-August 2016), 591 eligible participants (303 in the intervention group and 288 in the control group) were invited. Of them, 512 participants (262 in the intervention group and 250 in the control group) completed the baseline survey (Figure 1). During the intervention, 45 young adults (aged 15–29 years), who were trained by the facilitators of the Foundation of Health Promotion (Sri Lanka) and acted as change agents, visited the intervention area twice a month to propose healthier lifestyle choices to adults and encourage them to adopt healthier behaviors. The youth staff monitored the progress of health promotion for their respective neighbors and reported at least once per month to the facilitators. On the other hand, the control group received no intervention. One year after the initiation of the intervention, an endline assessment was conducted. Detailed information about the selection procedure of the GN division, the target population, intervention, sample size estimation, and the results of the primary outcomes was described in our previous publication (14). The study protocol was approved by the Ethics Review Committee of the Sri Lanka Medical Association and the Ethics Committee of the National Center for Global Health and Medicine, Japan. All participants provided written consent before the study. The study was registered in the Sri Lanka Clinical Trials Registry (SLCTR/2017/002).
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FIGURE 1
 Study flow diagram.



Outcomes

The outcome measures in this study were SRH and happiness. SRH was assessed using a single question: “In general, would you say your health is…” and response options were “excellent to poor.” Following the previous studies (17, 18), the response options “excellent,” “very good,” and “good” were categorized as “good,” and the options “fair” and “poor” were categorized “poor” in this study.

Happiness was assessed using a single question: “Considering the past month which describes your psychological status best?” and response options were “(1) very happy, (2) happy, (3) moderate, (4) unhappy/sad/stressed, and (5) very sad/stressed.” In this study, the responses “very happy” and “happy” were classified as “happiness,” whereas “moderate,” “unhappy/sad/stressed,” and “very sad/stressed” were classified as “unhappiness.”



Measurements

Health surveys were conducted at baseline and after the intervention according to the WHO STEPS protocol (19). Trained youth, who were not involved in the intervention and were unaware of the community allocations, collected data at both baseline and follow-up after receiving a half-day training that included a lecture and practical exercises on interview techniques and physical measurements. Following a survey questionnaire, the young staff collected information on sociodemographic characteristics (age, sex, ethnicity, religion, education, and household income) and health-related behaviors, including smoking status, frequency and quantity of alcohol consumption, daily intake of fruits and vegetables (frequency and servings), weekly consumption of snacks and sugar-sweetened beverages, and duration of work-related and leisure-time physical activity. They measured the height and weight to the nearest 0.1 cm and 0.2 kg, using a portable stadiometer (Seca 213; Seca Ind., Hamburg, Germany) and a digital weighing scale (WB220; Rossmax, Berneck, Switzerland), while participants were wearing light clothing and no shoes. To calculate body mass index (BMI), body weight (in kg) was divided by the square of the height (in meters).




Statistical analysis

The analysis included the participants who completed both baseline and follow-up surveys. Socio-demographic and outcome variables were presented as mean ± standard deviation (SD) for continuous data and as number (percentage) of participants for categorical data. To investigate the effect of the intervention on SRH and happiness, a multilevel logistic regression model was employed, comparing the good and happiness status to the poor and unhappiness status. In addition, a multilevel linear regression model was used to assess the mean changes in SRH and happiness. For this approach, SRH and happiness were treated as continuous variables because even when assessed with five response options, they form a continuum from poor to good and allow for an increase in the explained variance (20–22). Two-level of multilevel models were used to account for the clustering of neighbors within each GN division as a random effect in addition to the individual level as a fixed effect (23). The models were adjusted for the baseline value of both categorical and continuous outcomes in order to take into account the difference at baseline. The multilevel models were considered as follows:
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where the probability of individual i in GN division j having a given outcome at the end of the follow-up (follow-up) was modeled by intervention assignment (intervention group or control group) and outcome at baseline, (baseline) was the control of outcomes at baseline, 
μ

was the intercept, and (bj) was the random intercepts of GN divisions. The adjusted odds ratio (OR) from the logistic regression model and the mean from the linear regression model were calculated for the binary and continuous outcomes, respectively, along with their 95% confidence intervals (CIs). We also performed a series of sensitivity and subgroup analyses to assess the robustness of the intervention effects. Previous studies have shown that overweight/obese adults are more likely to report poor SRH (24) and that a reduction of one BMI unit among obese individuals is associated with an increased likelihood of reporting good SRH (25). We therefore repeated the analyses after restricting the intervention group to participants who were overweight/obese (BMI ≥ 25 kg/m2) at baseline and lost ≥2 kg by endline (n = 63), while retaining the full control group for comparison. Similarly, we assessed whether the intervention effects differed when the intervention group was restricted to those who reported increased vegetable or fruit intake from baseline to endline (n = 139). We also investigated the intervention effect on SRH among those who had poor SRH at baseline (intervention group = 157; control group = 136), and on happiness among those who were unhappy at baseline (intervention group = 151; control group = 129). Statistical significance was set at p < 0.05 for trend. All analyses were performed using the statistical software Stata version 18.0 (StataCorp, College Station, Texas, United States).





Result

As shown in Figure 1, of the 24 GN divisions, 591 eligible households (n = 303 for the intervention group and n = 288 for the control group) were invited to the baseline survey, of which 22 households (n = 11 from each group) refused to participate, leaving 569 adults (n = 292 for intervention and n = 277 for control) who agreed to participate in the baseline survey. Later, 15 adults refused to participate (n = 6 for intervention and n = 9 for control), and 42 adults (n = 24 for intervention and n = 18 for control) did not attend the baseline survey, leaving 512 adults (n = 262 from the intervention group and n = 250 from the control group) who completed the baseline survey. At the 12-month follow-up, 29 adults (n = 17 from the intervention group and n = 12 from the control group) did not attend the survey, leaving 483 adults (n = 245 from the intervention group and n = 238 from the control group) for the complete analyses.

Table 1 shows the baseline characteristics of the study participants. The mean (±SD) age was 46.1 ± 8.1 years in the intervention group and 44.8 ± 8.2 years in the control group. The intervention and control groups were similar in terms of sex, ethnicity, religion, socioeconomic status, BMI, fruit consumption, snack consumption, sugar-sweetened beverage consumption, and smoking. However, the intervention group had lower proportions of current workers, vegetable intake, and a history of dyslipidemia but higher proportions of participants who were physically active, had a history of hypertension or diabetes, and reported good SRH and happiness than the control group.


TABLE 1 Baseline characteristics of study participants.


	Characteristics
	Control group
	Intervention group

 

 	Number of participants 	238 	245


 	Age (mean ± SD, Y) 	44.8 (±8.2) 	46.1(±8.1)


 	Age categories, years (n, %)


 	 <35 	32 (13.0) 	27 (11.0)


 	 35 to <45 	87 (36.6) 	75 (30.6)


 	 45 to <55 	83 (34.9) 	98 (40.0)


 	 ≥55 	36 (15.1) 	45 (18.3)


 	Sex (women, %) 	124 (52.1) 	130 (53.1)


 	Ethnicity (Sinhalese, %) 	226 (95.0) 	234 (95.5)


 	Religion (Buddhism, %) 	218 (91.6) 	218 (89.0)


 	Educational attainment (high school or higher, %) 	59 (24.8) 	66 (26.9)


 	Household income (≥60,001 Rupees/month, %) 	13 (5.5) 	13 (5.3)


 	Current workers (yes, %) 	137 (57.6) 	123 (50.2)


 	BMI (mean ± SD, kg/m2) 	24.9 (± 4.6) 	25.8 (± 4.9)


 	BMI categories (n, %)


 	 Underweight (<18.5 kg/m2) 	20 (8.4) 	21 (8.6)


 	 Normal weight (18.5–24.9 kg/m2) 	103 (43.3) 	110 (44.9)


 	 Overweight (25–29.9 kg/m2) 	86 (36.1) 	85 (34.7)


 	 Obese (≥30 kg/m2) 	29 (12.2) 	29 (11.8)


 	Physical activity (≥150 min/week of moderate-intensity or ≥75 min/week of vigorous-intensity physical activity, %) 	192 (80.7) 	210 (85.7)


 	Alcohol intake (low risk of drinking level, %)* 	221 (92.9) 	237 (96.7)


 	Fruits consumption (≥2 servings/day, %) 	19 (8.0) 	20 (8.2)


 	Vegetable consumption (≥3 servings/day, %) 	90 (37.8) 	81 (33.1)


 	Snacks consumption (<twice/day, %) 	147 (61.8) 	155 (63.3)


 	Sugar-sweetened beverage consumption (<once/day, %) 	223 (93.7) 	225 (91.8)


 	Smoking status (never or former, %) 	202 (84.9) 	207 (84.5)


 	History of diabetes (yes, %) 	39 (16.4) 	42 (17.1)


 	History of dyslipidemia (yes, %) 	33 (13.9) 	25 (10.2)


 	History of hypertension (yes, %) 	47 (19.8) 	55 (22.5)


 	SBP (mean ± SD, mmHg) 	127.3 (±18.8) 	126.7 (±20.7)


 	DBP (mean ± SD, mmHg) 	84.4 (±10.9) 	83.6 (±12.6)


 	Outcomes


 	Self-rated health (mean ± SD) 	2.38 (±0.82) 	2.28 (±0.81)


 	Self-rated health categories (n, %)


 	 Excellent 	6 (2.5) 	4 (1.6)


 	 Very good 	5 (2.1) 	8 (3.3)


 	 Good 	91 (38.2) 	76 (31.0)


 	 Fair 	108 (45.4) 	122 (49.8)


 	 Poor 	28 (11.8) 	35 (14.3)


 	Happiness in the past month (mean ± SD) 	3.42 (±0.70) 	3.34 (±0.70)


 	Happiness in the past month categories (n, %)


 	 Very happy 	10 (4.2) 	11 (4.5)


 	 Happy 	99 (41.6) 	83 (33.8)


 	 Moderate 	110 (46.2) 	129 (52.7)


 	 Unhappy 	19 (8.0) 	22 (9.0)


 	 Very sad 	0 	0





BMI, body mass index; SD, standard deviation; SBP, systolic blood pressure; DBP, diastolic blood pressure.

Data are presented as numbers (percentages) unless otherwise indicated.

*Low risk of drinking level was defined as two drinks/day for men and one drink/day for women.
 

As shown in Table 2, at baseline, 35.9% of participants in the intervention group and 42.9% in the control group reported good SRH. At follow-up, these figures changed to 55.9% in the intervention group and 45.8% in the control group. The participants in the intervention group showed significantly higher odds of achieving good SRH at the 12-month follow-up compared to the control group; the OR (95% CI) was 1.85 (1.18–2.90) (p = 0.01) for the intervention group. Regarding happiness, 38.4% of participants in the intervention group and 45.8% in the control group reported happiness at baseline. These figures changed to 45.7% in the intervention group and 39.9% in the control group at follow-up. However, the odds of happiness were not significant for the intervention group compared to the control group at the 12-month follow-up; the OR (95% CI) was 1.37 (0.85–2.22) (p = 0.20) for the intervention group after adjusting for the baseline happiness status.


TABLE 2 Effect of intervention on self-rated health and happiness at 12-month follow-up.


	Outcome
	Intervention group (n = 245)
	Control group (n = 238)
	Between intervention and control group at follow-up$
	p-value



	Number (%) at baseline
	Number (%) at follow-up
	Number (%) at baseline
	Number (%) at follow-up
	OR (95% CI)

 

 	Self-rated health


 	Good 	88 (35.9) 	137 (55.9) 	102 (42.9) 	109 (45.8) 	1.85 (1.18–2.90) 	0.01


 	Happiness in the past months


 	Happy 	94 (38.4) 	112 (45.7) 	109 (45.8) 	95 (39.9) 	1.37 (0.85–2.22) 	0.20





OR, odds ratios; CI, confidence interval.

$Multilevel logistic regression, with Grama Niladari divisions as the cluster variable and adjustment for each outcome variable at baseline. The bold values indicate statistical significance.
 

Table 3 shows the mean changes in SRH and happiness from baseline to 12-month follow-up when SRH and happiness are treated as continuous variables. In the multilevel linear regression analysis considering GN divisions as the cluster, the intervention group showed significantly positive changes compared to the control group; the mean (95% CI) of changes in the difference between the two groups was 0.13 (0.002–0.26) (p = 0.046). As for the results of happiness in the past month, the changes in the difference between the two groups were not statistically significant; the mean (95% CI) of changes in the difference between the two groups was 0.09 (−0.04–0.21) (p = 0.18).


TABLE 3 Changes in self-rated health and happiness from baseline to 12-month follow-up.


	Outcomes
	Intervention group (n = 245)
	Control group (n = 238)
	Between intervention and control group at follow-upc



	Mean ± SD at the end of the follow-up
	Mean ± SD change from the baselinea
	Mean ± SD at the end of the follow-up
	Mean ± SD change from baselinea
	Difference in mean (95% CI)b
	p value

 

 	Self-rated health


 	Good 	2.54 ± 0.74 	0.26 ± 0.89 	2.45 ± 0.76 	0.07 ± 0.75 	0.13 (0.002–0.26) 	0.046


 	Happiness in the past months


 	Happy 	3.44 ± 0.63 	0.10 ± 0.86 	3.37 ± 0.60 	−0.05 ± 0.83 	0.09 (−0.04 to 0.21) 	0.18





CI, confidence interval; SD, standard deviation.

a Change from baseline = outcome values at the end of the follow-up—outcome values at baseline.

b The calculated outcome of “change from the baseline” was used for the analysis of “between group differences at follow-up.”

c Multilevel linear regression, with Grama Niladari divisions as the cluster variable and adjustment for each outcome variable at baseline. The bold values indicate statistical significance.
 

Regarding the results of sensitivity analyses, the positive effect of the intervention on SRH remains materially unchanged among those in the intervention groups who were overweight/obese at baseline and lost ≥2 kg weight at end-line (Supplementary Table S1), those who increased their fruit or vegetable consumption at the follow-up (Supplementary Table S2), and among those who reported poor SRH at baseline (Supplementary Table S3). For happiness, no significant association was observed in the analyses restricted to participants who were overweight/obese and lost ≥2 kg (Supplementary Table S1) or to those who were unhappy at baseline (Supplementary Table S4). However, a significant positive association with happiness was found among participants who increased their fruit or vegetable consumption from baseline to follow-up (Supplementary Table S2).



Discussion

This randomized controlled trial study found that the intervention group showed a statistically significant improvement in SRH than the control group at 12-month follow-up. However, while the intervention group showed some improvement in happiness at the end of follow-up, there was no significant difference in happiness between the intervention and control groups.

The present findings on the beneficial effect of lifestyle intervention on SRH are supported by two previous interventions conducted among middle-aged adults in the UK (26) and Finland (27), but not by those conducted among young adolescent men in Finland (28) and older adults in Israel (29). The precise reason for the inconsistent results among studies is not clear, but it can be attributed to the differences in participants’ background characteristics, intervention strategies, and the duration of the interventions. For instance, the interventions in Finland (28) and Israel (29) lasted 6 and 3 months, respectively—substantially shorter than the 12-month durations in our study and the studies conducted in the UK (26) and Finland (27). A shorter intervention period might not provide sufficient time for participants to experience or report noticeable changes in their health. Additionally, compared to the previous studies (26–30), the strategy of the current intervention study was unique, as it provided health education to the young people who were responsible for promoting and modifying their neighbors’ lifestyles. The beneficial effect of the intervention on SRH in our study might be attributed to the improvement of the lifestyle within the intervention group, such as reduced body weight (−2.83 kg), increased fruit consumption (OR 1.71), and reduced snack consumption (OR 0.32), and increased, although not statistically significant, leisure-time physical activities (OR 1.58), compared to the control group (14). These changes may contribute to the improvement of the SRH (31, 32). Furthermore, participation in outdoor activities or games with other adults or their children not only enhanced physical health but also provided a chance to communicate with their neighborhood and community people and to exchange their emotions. Additionally, contact and communication with youth club members through the intervention might have contributed to the improvement of mental well-being. Together with the above, the current study suggests that the approach targeting youth to promote healthy lifestyles may improve adults’ SRH in Sri Lanka.

Data on the effect of lifestyle intervention on the level of happiness is scarce. An intervention study targeting weight loss maintenance and psychological well-being used a mobile phone app (MotiMate) to promote lifestyle changes among Australian adults through features such as tracking weight, food intake, and physical activity, alongside mood and stress workshops (33). Participants in the intervention group also received additional support from dietitians or psychologists when needed, particularly for weight gain or highly negative moods. At the 24-week follow-up, the study found an improvement in happiness, albeit statistically not significant, between the intervention and control groups (who used an app with monitoring features only, excluding mood and stress) (33). Another intervention study with green space use and happiness as primary outcomes among Hong Kong high school students integrated hydroponic planting with health promotion activities, such as lessons on balanced lifestyles, healthy eating, and physical exercise, over 6 weeks (34). This study showed a significant improvement in happiness among the intervention group compared to the control group after participating only in health promotion activities (34). Unlike the Australian (33) and Hong Kong (34) studies, which incorporated psychological well-being components into their intervention, our study was primarily focused on reducing CVD risk by enabling young people through health education programs to promote pure healthy behavior changes in their communities. Therefore, extra attention was not given to the psychological issues, such as stress management, mindfulness activities, or emotional support, in the intervention group. This limited focus may partly explain the non-significant effect on happiness, suggesting that lifestyle behavior change alone may not be sufficient to improve psychological well-being. Further research with more extensive material, including psychological intervention components (i.e., exchanging emotions, gratitude, life satisfaction, mindfulness) is needed.

The strengths of the present study include its cluster-randomized controlled design, which helps to prevent the influence of measured and unmeasured confounders, increasing the internal validity of the study. The study presents an innovative approach to community health promotion, harnessing the potential of young adults as agents of change. This demonstrates a scalable and sustainable strategy for improving population health in resource-limited settings. The present study also has several limitations that warrant mention. First, information on SRH and happiness in the past month was assessed through interviews, which raises concerns about interviewer bias and subjective reporting. Although the interviewers were blinded to intervention allocation, the subjective nature of these self-reported measures and the direct interaction may introduce some bias. Second, the sample size of the study was calculated for the primary outcome of the original study (body weight) and may not have been sufficiently powered to detect a modest effect on other outcomes, such as happiness. Third, SRH and happiness were assessed only at baseline and 12-month follow-up. More frequent assessments could have captured the dynamic changes in health and well-being over time. Fourth, the happiness scale used in the survey was created specifically for the present intervention study, without confirming quality assurance, such as ensuring face validity (35, 36). Using this single-item, non-validated measure may limit the reliability and interpretability of our findings related to happiness, as it does not capture the multidimensional nature of this construct. To strengthen the assessment of happiness, future studies should consider using validated scales, such as the Memorial University of Newfoundland Scale of Happiness, the Oxford Happiness Questionnaire, or the Subjective Happiness Scale. Fifth, this study was unable to clarify the long-term impact of the intervention program beyond 12 months. Sixth, although the intention-to-treat method was applied (37), the exclusion of refusals and non-attendance at the follow-up survey from all randomized subjects may introduce some bias. Seventh, study participants and assessors (youth club members) were not masked about their intervention status, which could lead to response bias in the intervention group (exaggerating the favorable aspects). Finally, the intervention study was performed in one Divisional Secretariat out of 13 Divisional Secretariats of the semi-urban area of Colombo. Therefore, the applicability of this program to other urban and rural areas of Sri Lanka remains unclear, and caution should be exercised when generalizing these results to groups with different backgrounds.



Conclusion

An educational program that utilized youth to encourage healthier behaviors among neighbors improved the SRH of community adults in a semi-urban area of Colombo, Sri Lanka. This study provides evidence that lifestyle interventions for preventing NCDs contribute to the mental well-being of people in low- and middle-income countries. Further studies are needed to develop a comprehensive intervention that incorporates a psychological component and confirms its impact on physical and mental well-being.
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