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Introduction: Mental health disorders are increasing worldwide, leading to significant personal, economic, and social consequences. Mental health promotion and prevention have been the subject of many systematic reviews. Thus, decision makers likely face the problem of going through literature to find and utilize the best available evidence. Therefore, this systematic umbrella review aims to evaluate the effectiveness of interventions for promoting mental health and mental well-being, as well as for the primary prevention of mental health disorders.

Methods: Literature searches were performed in APA PsycInfo, Medline, and Proquest Social Science databases from January 2000 to December 2021. The search results were screened for eligibility using pre-defined criteria. The methodological quality of the included reviews was evaluated using the AMSTAR 2 tool. The key findings of the included reviews were narratively synthesized and reported with an emphasis on reviews achieving higher methodological quality.

Results: Out of the 240 articles found, 16 systematic reviews and four systematic umbrella reviews were included. The methodological quality of included reviews was low or critically low.

Discussion: This review suggests that interventions using cognitive-behavioral therapy and those developing resilience, mindfulness, or healthy lifestyles can be effective in the promotion of mental health and well-being in adult populations. Motivational interviewing may reduce alcohol consumption in young adults. Indicated or selective prevention is likely to be cost-effective compared to universal prevention. Parenting interventions and workplace interventions may be cost-effective in terms of promoting mental health. Due to the low methodological quality of the included reviews and substantial heterogeneity among the reported results, the findings from the reviews we summarized should be interpreted with caution. There is a need for further rigorous, high-quality systematic reviews.
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1. Introduction

Mental health is defined by the World Health Organization (WHO) as “a state of mental well-being that enables people to cope with the stresses of life, realize their abilities, learn well and work well, and contribute to their community” (1). WHO also states that “mental health is an integral component of health and well-being and is more than the absence of mental disorder” (1). Mental health disorders, which also include substance addictions, are increasing worldwide, and have significant human, economic, and social consequences (2). Although mental problems affect every social class, some disadvantaged groups are particularly vulnerable to them (3). These groups, by definition, are lacking basic resources or conditions necessary for an equal position in society (4).

The COVID-19 crisis has affected negatively the already burdening mental health situation (5). In its recent report (5), the Organization for Economic Co-operation and Development (OECD) stressed the urgent need for integrated, mental health support encompassing the whole of society and identified access to evidence-based mental health promotion programs as one priority. Mental health promotion often refers to interventions aimed at improving positive mental health and well-being, that strengthen and protect mental health and may also prevent mental health disorders (6). Prevention of mental disorders, on the other hand, focuses on the causes and risk factors of mental health disorders. It can be defined as primary, secondary, or tertiary prevention depending on whether the strategy aims at (i) preventing the onset of symptoms or disorder, (ii) reducing the prevalence of the disorder or (iii) reducing the severity, course or duration of the disorder and associated disability, respectively (6). Primary prevention activities can be designed as (i) universal (for the general population), (ii) selective (for high-risk groups), or (iii) indicated (for high-risk individuals displaying symptoms of illness but not meeting full diagnostic criteria) (6–9). The promotion of positive mental health and the primary prevention are overlapping and complementary activities that can be present within the same program (6).

When implementing new approaches for mental health and well-being it is important to prioritize the delivery of effective interventions (10). It is also important to understand for whom the intervention works and under what conditions, to be able to embed new interventions in normal activities and practices in a sustainable way (11, 12).

Mental health promotion and prevention have been the subject of many systematic reviews. Thus, decision makers likely face the problem of going through literature to find and utilize the best available evidence. Some scoping reviews have mapped the body of literature concerning mental health promotion and prevention (13, 14), but comprehensive umbrella reviews for this topic are scarce. Hence, a summary of existing research syntheses related to mental health promotion and prevention interventions for the adult population is needed. The aim of this systematic umbrella review was to evaluate the effectiveness of intervention approaches among adult populations aged 18–64 for:

• Promoting mental health and mental well-being, as well as,

• Primary prevention of mental health disorders, including substance abuse problems.

In addition, we aimed to identify the cost-effectiveness of the interventions as well as factors contributing to the effectiveness of the interventions.



2. Methods

This study employed the Joanna Briggs Institute (JBI) umbrella review method (also called review of reviews, overview of reviews), which is an established way of bringing together and summarizing a broad evidence-base utilizing all types of syntheses of research evidence (15). An umbrella review provides a summary of existing research syntheses related to a given topic and does not re-synthesize the results of existing reviews with meta-analysis or meta-synthesis (15). This review was carried out and reported using the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guideline (16). A completed PRISMA checklist is included in Supplementary Table S1 in the online supplementary materials.


2.1. Search strategy

Literature searches (Table 1) were performed in cooperation with social and health sciences information specialist in three databases, APA PsycInfo, Medline, and ProQuest Social Sciences. The keywords used in the searches were: “mental health,” “wellbeing” “well-being,” “psych* well-being,” “mental illness,” “substance abuse,” “alcohol,” “tobacco,” “drug*,” “promot*,” “prevent*,” “intervention,” “program.” Search limiters that were used (when available) included systematic reviews published between January 2000 to December 2021, and human studies.



TABLE 1 Search strategy.
[image: Table1]

In addition, articles identified through relevant reviews were also considered, and the reference lists of the selected articles were checked to identify publications that might not have been found in the search.



2.2. Study selection and quality appraisal

The title and abstract of articles as well as the full text of potentially relevant articles were screened against pre-defined eligibility criteria (Table 2) by two independent reviewers (MS, JI). Consensus on article inclusion was reached via discussion.



TABLE 2 Inclusion and exclusion criteria.
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Following the criteria of the Database of Abstracts of Reviews of Effects (DARE), used in previous umbrella reviews (17, 18), a review was deemed systematic if it fulfilled four of the following five criteria with Criteria 1–3 being mandatory: (1) Were inclusion/exclusion criteria reported? (2) Was the search adequate? (3) Were the included studies synthesized? (4) Was the quality of the included studies assessed? (5) Are sufficient details about the individual included studies presented?

An umbrella review was included in this review if it reported the effectiveness of the interventions studied. Otherwise, it was used as a reference source. A review that was already included in one of the umbrella reviews was excluded from this review to avoid giving it too much weight. No separate search was conducted on costs or cost-effectiveness of the interventions and factors contributing to the success of the intervention, but any reported information was collected from studies found in our literature search.

The methodological quality of the included reviews was appraised using the AMSTAR 2 tool (A MeaSurement Tool to Assess systematic Reviews) (19), which has proven its reliability and validity for systematic reviews that include both randomized and observational studies. One reviewer (MS) evaluated the included articles. Another reviewer (JI) independently evaluated five (23%) of the articles for quality control. Discrepancies were resolved by consensus. Inter-rater reliability was calculated with percentage of agreement between reviewers.



2.3. Data extraction and synthesis

The following data were extracted from the included reviews: title, study type, amount, and type of included studies, population, intervention, main findings relevant to this review (data on mental health, mental well-being, substance use/substance use habits of the study participants, or success factors or cost data of the interventions), time of searches, and funding sources. Data was extracted and tabulated by one reviewer (MS) and checked in full by another (JI).

Key findings of included reviews were narratively synthetized by population type with evidence from higher methodological quality reviews reported in greater detail (15).




3. Results

Literature searches yielded 240 papers of which 63 were read in full text. Of these, 43 articles were excluded (Supplementary Table S2 in the online supplementary materials) for reasons outlined in the PRISMA flow chart in Figure 1. Consequently, 20 articles (20–39) were included (see Figure 1 for PRISMA flowchart and details).

[image: Figure 1]

FIGURE 1
 Flow chart of the process of identifying and selecting studies (16).



3.1. Description of included reviews

The included reviews consisted of four systematic umbrella reviews (29–32) and 16 systematic reviews (20–28, 33–39). Seven of the reviews performed a meta-analysis (20, 21, 25, 33, 35–37). Of these 20 reviews, 18 addressed the effectiveness of mental health promotive and preventive interventions (20–23, 25–38), one the cost-effectiveness of such interventions (24), and one the effectiveness and cost-effectiveness of such interventions (39).



3.2. Quality of included reviews

Critical appraisal using the AMSTAR 2 criteria (Supplementary Table S3) revealed one weakness out of the seven possible critical domains for nine reviews (20, 21, 24, 28, 33, 34, 36, 37, 39) meaning their methodological quality was low. Five reviews had two (22, 23, 27, 29, 30), four had three (25, 26, 31, 38) and two had four (32, 35) weaknesses in critical domains, pointing toward critically low methodological quality. The agreement between reviewers concerning five articles assessed in duplicate was 95%.

Across reviews, there were no or only slight weaknesses regarding the comprehensiveness of the literature search strategy (domain 4) (Supplementary Table S3). Regarding the appropriateness of risk of bias assessment (domain 9), 16 reviews had no weaknesses (20–30, 33, 34, 36, 37, 39). On the contrary, only two reviews had no weaknesses regarding the reporting of excluded studies (domain 7) (20, 28) and eight reviews regarding a priori design (domain 2) (20, 21, 24, 28, 33, 34, 36, 37, 39). Critical domains 11 and 15 concerning statistical methods and publication bias, respectively, were not relevant in 13 reviews that did not perform a meta-analysis (22–24, 26–32, 34, 38, 39).



3.3. The effectiveness of interventions

Of the 19 reviews addressing the effectiveness of the interventions, five covered young adults (aged 18–25 years) (25, 31, 34–36), one parents and families (20), five employees at work-places (21, 28–30, 32), two disadvantaged groups (22, 38), and six the general adult population (23, 26, 27, 33, 37, 39). A meta-analysis was performed in seven of these reviews (20, 21, 25, 33, 35–37).


3.3.1. Interventions for young adults

We identified four systematic reviews (25, 34–36) and one umbrella review (31) on the impact of mental health promotion and prevention interventions for young adults aged 18–25 years (Table 3).



TABLE 3 Characteristics and main findings of included reviews concerning interventions for young adults.
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Dawson et al. (36) included 40 randomized controlled trials (RCTs) of mindfulness-based interventions for university students and found a small but statistically significant effect on distress and a moderate effect on mindfulness compared to no intervention over 3 months. Compared to active control conditions, which typically utilize alternative interventions, no results about follow-up data were available. The authors stressed the low methodological quality of most of the included studies and the variability of the effects. On the other hand, the review by Lo et al. (25) including 24 RCTs found that mindfulness strategies reduced stress but not anxiety, depression, or burnout among health professional students. In addition, cognitive-behavioral interventions showed a significant positive effect on anxiety, depression, and stress, and relaxation-strategy interventions on anxiety, depression, and stress. Again, the quality of included trials was generally poor.

Clarke et al. (34), summarizing 28 RCTs and observational studies, found promising evidence for computerized cognitive behavioral therapy interventions for the prevention of anxiety and depression in emerging adults. The evidence regarding mental health promotion gaming interventions is weak.

Conley et al. (35) included 90 RCTs and quasi-experimental studies on mental health promotion among higher education students. Interventions with supervised skills practice had a significant positive effect on mental health, whereas psychoeducational interventions and skills-training interventions without supervised practice had a nonsignificant effect.

Sandler et al. (31) summarized four meta-analytic reviews of prevention and promotion programs to prevent alcohol use among college students, and found that motivational interviewing, blood alcohol content education, normative comparison, and feedback on consumption have small, statistically significant, but partly heterogeneous effects on alcohol use and alcohol-related problems at short-term follow-up. The effects diminished over time, but the effect on frequency of drinking days and alcohol-related problems remained significant and were homogenous up to 4 years after the intervention. Motivational interviewing and personalized feedback for heavy drinkers had large significant effects of reduced alcohol consumption and alcohol problems 1 year after participation, but the effects on both outcomes were heterogeneous. Programs that challenged alcohol expectancies had no significant effects at follow-ups greater than a month.

Overall, statistically significant beneficial effects were found for mindfulness-based interventions on mindfulness, distress, and stress and for computerized or group-based cognitive behavior techniques, as well as for relaxation strategies on anxiety, depression, and stress among young adults. However, the findings are limited due to the low methodological quality and insufficient number of included primary studies, and the variability of the results. Skills-based mental health promotion interventions with supervision had a significant effect on overall mental health among young adults. Motivational interviewing and personalized feedback were effective in reducing alcohol consumption and alcohol problems.



3.3.2. Interventions for parents and families

We identified one systematic review of mental health promoting interventions for parents and families (20) (Table 4).



TABLE 4 Characteristics and main findings of included reviews concerning interventions for parents and families.
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Barlow et al. (20) included 48 RCTs and concluded that group-based behavioral, cognitive-behavioral, or multi-modal parenting programs improve parental depression, anxiety, stress, anger, guilt, confidence, and satisfaction with the partner relationship statistically significantly at 2–6 months follow-up. Programs were effective at 6 month follow-up in relieving stress and improving confidence but effects on all outcomes disappeared at 1 year follow-up. No effects on self-esteem were found.

Overall, group-based behavioral, cognitive-behavioral, or multi-modal parenting programs were found to improve parental mental health in the short term.



3.3.3. Workplace interventions

We identified three systematic umbrella reviews (29, 30, 32) and two systematic reviews (21, 28) of studies exploring effects of mental health promoting interventions at the workplace (Table 5).



TABLE 5 Characteristics and main findings of included reviews concerning interventions at workplace.
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Bartlett et al. (21) combined the results of 23 RCTs of mindfulness training delivered in the work context and found it beneficial for anxiety, psychological distress, sleep, mindfulness, stress, and well-being compared to active comparators. The authors could not draw conclusions for burnout due to ambivalence in results and for depression due to publication bias.

Otto et al. (28) conducted a systematic review of physical activity, cognitive-behavioral, and organizational interventions among nursing staff in older adult care. Based on three RCTs, the authors found that cognitive-behavioral and multicomponent interventions had positive effects on nurses’ mental health. However, they reported that there are not enough high-quality studies to make firm conclusions about the effectiveness of studied interventions in this target group.

Proper et al. (30) summarized the results of six reviews of mental health promotion interventions at the workplace. They concluded that there was strong evidence based on high quality reviews indicating that the use of cognitive behavior techniques yields positive effects on employees’ mental health. The reports by Pieper et al. (29) including (30) and Bhui et al. (32), including 28 systematic reviews came to the same conclusion. Proper et al. (30) also reported that there was strong evidence regarding e-health interventions. Pieper et al. (29) found physical training and yoga effective in prevention of stress and anxiety. Bhui et al. (32) found that physical activity programs showed convincing positive effects on absenteeism.

Overall, workplace mindfulness training was beneficial in promoting employees’ mental health compared to active comparators. Based on three umbrella reviews, cognitive behavior techniques were effective in mental health promotion.



3.3.4. Interventions for disadvantaged groups

We identified two systematic reviews of studies concerning mental health promotion and prevention interventions for disadvantaged groups (Table 6).



TABLE 6 Characteristics and main findings of included reviews concerning interventions for disadvantaged groups.
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Koopman et al. (22) summarized 24 RCTs on the effectiveness of mental health promotion interventions among unemployed people, while Gottlieb et al. (38) reviewed 11 RCTs and two cohort studies on the impact of contextual interventions on depression. Studies of pre-employment training included in the review of Gottlieb et al. (38) were also included in Koopman et al. (22).

Koopman et al. (22) reported that the evidence was strongest for combined interventions (CI) consisting of psychological interventions that strengthen psychological resilience and vocational skills training aiming at re-employment: all the included CI studies reported positive effects on mental health and two of these studies were of high quality.

Most studies of community-level preventive interventions for unemployed people reviewed by Gottlieb et al. (38) suggested long-term effects of pre-employment training on decreasing depressive symptoms and psychological distress among participants, particularly among those depressed at baseline. Of the four studies focusing on housing interventions for homeless people or people living in public housing, one large study identified a significant improvement in depressive symptoms whereas three studies demonstrated an improvement in other markers of psychological distress. Three of the four other advocacy interventions, including anti-poverty programs and shelter programs, demonstrated improvements in depressive symptoms.

Overall, vocational skills training combined with resilience-building interventions were effective in the promotion of unemployed adults’ mental health. Housing interventions for homeless people, anti-poverty programs and shelter programs, had a beneficial effect on some mental health outcomes.



3.3.5. Interventions for the general adult population

We identified six systematic reviews of interventions promoting mental health of the general adult population (23, 26, 27, 33, 37, 39) (Table 7).



TABLE 7 Characteristics and main findings of included reviews concerning interventions for general adult population.
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Galante et al. (37) included 136 RCTs on the effectiveness of mindfulness-based programs (MBP) in non-clinical settings. Compared to passive control (no intervention or wait list), MBPs on average had a moderate positive effect on psychological distress, depression, and anxiety, as well as on well-being but to a lesser extent. Compared with taking nonspecific action, MBPs had a moderate positive effect on depressive symptoms and the relationship with the self (e.g., self-esteem, self-compassion). There was no statistically significant evidence for improving anxiety or distress and no reliable data on well-being. When compared with specific active control conditions, no significant evidence for MBPs’ superiority was found. Given the overall high risk of bias in the included trials and the heterogeneity between studies, there was no certainty that the results represent the true effects and that MBPs work in every setting.

Lampert et al. (23), Hunter et al. (39), and Bowler et al. (33) focused on green space interventions. Lampert summarized eight cross-sectional studies and concluded that community gardeners, when compared with their neighbors who were not engaged in gardening activities, had statistically significantly better health outcomes in terms of life satisfaction, happiness, general health, mental health, and social cohesion. Hunter et al. (39), reviewing 38 RCTs or quasi-experimental studies, reported strong evidence to support park-based and greenway/trail interventions employing a dual approach (i.e., a physical change to the urban green space and promotion/marketing programs), as well as interventions related to the greening of vacant lots promoting health and well-being. Based on (30) studies, Bowler et al. (33) found that exposure to the natural environment compared to the synthetic environment reduced negative emotions such as anger, fatigue, and sadness, and had a positive effect on attention. There were no significant effects on energy scores, anxiety, and tranquility.

Mammen and Faulkner (27) conducted a systematic review of 30 prospective studies focusing on physical activity in the prevention of depression. Twenty-five of the studies found a statistically significant, inverse relationship between baseline physical activity and follow-up depression. According to the authors, there is sufficient evidence to conclude that physical activity may prevent depression.

Macedo et al. (26) performed a qualitative synthesis of 13 trials, which reported some degree of improvement in resilience-like variables among populations participating in most resilience-promoting programs. Authors concluded there is evidence pointing towards some degree of effectiveness of resilience promotion programs, despite substantial heterogeneity in study designs and measurements.

Overall, evidence suggests effectiveness of mindfulness-based programs in promoting mental health as well as resilience promotion programs in improving resilience-like variables among the average non-clinical adult population. However, due to the overall high risk of bias and great heterogeneity in the included studies, these conclusions should be interpreted with caution. Green space interventions had beneficial effects on some mental health and well-being outcomes studied. Physical activity prevented the onset of depression.




3.4. Cost-effectiveness of the interventions

Two systematic reviews (24, 39) considered cost-effectiveness of mental health promotion and prevention interventions (Table 8).



TABLE 8 Characteristics and main findings of included reviews reporting economic analyses.
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Le et al. (24) summarized evidence of the cost-effectiveness of mental health promotion and prevention interventions from 2008 onwards. The evidence concerning adults aged 18–64 years is based on 35 economic studies, the majority of which achieved fair to high methodological quality. The review found that indicated or selective prevention was likely to be cost-effective compared to universal prevention. Strong evidence supported cost-effectiveness of screening combined with psychological interventions in preventing mental disorders in adults. In addition, workplace interventions targeting employees in general were also considered to be cost-effective. Parenting interventions showed good evidence of cost-effectiveness in mental health promotion. The included return on investment studies, in turn, provided evidence suggesting that preventive interventions for depression and substance abuse in adults produce considerable returns.

Hunter et al. (39) summarized four preliminary economic evaluations of urban green space interventions. Three of the evaluations found interventions to be cost-effective based on the increased physical activity of park users. Authors of the fourth study found increased walking and cycling attributable to investment in trails for walking and cycling and concluded that the investments may have significant benefit–cost ratios. Overall, Hunter et al. (39) concluded, that urban green space interventions aiming to increase physical activity were relatively cost-effective.However, the uncertainties relating to the quality of the included health-economic evaluations likely limits the generalizability of conclusions relating to cost-effectiveness which can be drawn from these two qualitative reviews.



3.5. Intervention success factors

Among the key success factors gleaned from this review was the use of supervised practice in universal skills-oriented programs that aimed to promote mental health (35) (Table 9). In the prevention of depression, anxiety, antisocial behavior, and substance abuse, the best results were achieved by programs that used interactive methods to teach the skills needed to bring about the change (31). Methods that engaged participants, such as discussing the materials distributed in the programs and practicing the skills to be taught, also produced better results than simply sharing information (31). Adherence to web-based mental health interventions, which is often poor, could be improved with the provision of face-to-face or online support (34). In studies focusing on alcohol use, largest program effects were achieved for populations with a higher percentage of women; programs delivered face-to-face versus on a computer; and interventions that utilized motivational interviewing, decisional balance exercises, normative feedback, and feedback on expectancies and/or motives for drinking (31).



TABLE 9 Characteristics and main findings of included reviews reporting intervention success factors.
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4. Discussion

In this systematic umbrella review, evidence was found for the effectiveness of cognitive-behavioral, resilience, mindfulness, and physical activity interventions in promoting mental health and well-being of adult populations. However, the clinical significance of the effects could not be assessed thoroughly, as the umbrella review methodology employed in this review does not allow for a re-synthesis of the results. The effect sizes of the impacts of the interventions could be drawn from eight meta-analytical reviews and are presented in Tables 3–5, 7.

More research literature was found on reducing symptoms of depression and anxiety than on promoting resilience and overall mental well-being, which is in line with a scoping review of Enns et al. (13). However, we found three systematic reviews of resilience interventions (21, 22, 26) published later than the literature search of Enns et al. (13) which points toward a stronger evidence base of resilience interventions in the current literature compared to previous.

The results of this review can be applied to mental health promotion programs targeted at the adult working-age population in Western countries. The preliminary results of this review formed the theoretical framework and development of applied interventions for a mental health promotion program in North Savo, Finland, funded by the European Social Fund. In the future, interventions that prove to be effective during the program will be implemented more widely in the region. As the importance of mental health promotion is likely to increase in the coming years, high quality primary studies and systematic reviews are needed to inform the choice of the most effective interventions. Because of the complexity of the phenomenon, a systemic, multilevel approach is needed to support implementation of the interventions, to monitor their effectiveness, and to involve people and communities in the selection, development, and evaluation of the interventions.


4.1. Study strengths and limitations

This systematic umbrella review is relevant to current policymakers and stakeholders, as it evaluated the available evidence of promotive and preventive interventions for mental health and well-being, currently considered a priority in public health. The strengths of this review include the rigorous JBI and PRISMA guidelines, which we followed in carrying out and reporting our work. We included both systematic reviews and umbrella reviews, performed a quality appraisal of included reviews, tabulated the data, and reported the results in as much detail as possible.

The main limitation of this review is the poor methodological quality of the included reviews. The confidence in the results of the included reviews was diminished most often by the lack of a priori design and limited information and justification of the excluded studies. In addition, the methodological quality of the primary studies that were included in the reviews was often poor. Also, when conducting this review, we made some eligibility decisions with undesirably thin data. Thus, some of the included reviews may contain participants in clinical settings or studies with inadequate follow-up time, although we aimed to exclude reviews focusing on participants with a clinical diagnosis as well as studies with less than 1 month of follow-up.




5. Conclusion

This review suggests that interventions using cognitive-behavioral therapy and those developing resilience, mindfulness, or healthy lifestyles can be effective in the promotion of mental health and well-being in adult populations aged 18–64. Skills-based mental health interventions with supervision may promote the mental health of young adults and vocational skills training combined with resilience-building interventions may be effective in promoting the mental health of unemployed adults. Motivational interviewing may reduce alcohol consumption in young adults. Indicated or selective prevention are likely to be cost-effective compared to universal prevention. Strong evidence supports the cost-effectiveness of screening combined with psychological interventions in preventing mental disorders in adults. Parenting interventions and workplace interventions may be cost-effective in mental health promotion. Preventive interventions for depression and substance misuse in adults may produce considerable returns on investment. Due to the low quality of the included reviews and the great heterogeneity among the reported results, these conclusions should be interpreted with caution. There is a need for further rigorous, high-quality systematic reviews on promotive and preventive interventions for mental health and well-being. Above all, reviews focusing on the enhancing of mental well-being instead of reducing symptoms of mental problems are needed.
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review and meta-analysis group environment environment compared o the synthetic environment n terms of reduced Contract FST20-
k=25 RCTs and observational negative emotions such as anger (Hedges ¢=0.46; 95% C1=0.23,0.69), 81037 10 ASP.
studies (NR) ftigue (g=0.42;0.07,0.76) and sadness (¢ =0.36; 008, 0.63) and positive

effecton attention

32:0.06,0.58). No statstcally sgnificant effects
for energy scores (g=0.28; ~0.01, 0.57), anxiety (¢=0.12: ~0.34,0.58) and
tranquility (¢=0.39: ~0.08,0.86)

Benefcial changes (before-after) on feclings of energy ES 0.76 (95% CI
030 10122); anxiety 052 0.25,0.79), significant heterogencity; anger
035 (0.07,0.64) fatigue 0.76 (041, 1.11); and sadness 0.66 (0.16,1.16)

CBT, cognitive behavioral therapy; CI, confidential index; g ffect size; MBE, mindfulness based program; k, number of studies; NR, not reported; PA, physical activity; PI, predictive interval;
RCT, randomized controlled trial; SMD, standard mean difference; WHO, World Health Organization. *Abbreviations not explained in the article.
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‘Year: 1950-2021, Methodology: meta-analysis or systematic review or literature review.
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