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Abstract
Strength-based capacity-building interventions have the potential to enhance an individual’s capacity to improve their mental 
health. A systematic review and meta-analysis was conducted to examine the effectiveness of these interventions on mental 
health literacy, resilience, self-efficacy, and positive thinking in adolescents without pre-existing mental/psychiatric diag-
noses/conditions. CINAHL, Embase, PsycINFO, PubMed, Web of Science, the Cochrane Library, and CNKI were searched 
from inception to June 2024. Two reviewers independently conducted the study screening, risk of bias assessment, and data 
extraction. Leave-one-out sensitivity and subgroup analyses were used to reduce the heterogeneity of the studies and their 
findings. Forty-seven interventional studies were included, with approaches mainly consisting of psychoeducation, individual 
skill training (e.g., emotional regulation, mindfulness), and supportive peer feedback. Capacity-building interventions (in 
27 studies) improved the levels of mental health literacy (SMD = 1.70, 95% CI[0.57, 2.84], I2 = 97%, n = 4) and resilience 
(SMD = 0.51, 95% CI[0.26, 0.76], I2 = 89%, n = 16) in the short-term (< 1 month) and resilience in the long-term (> 6 months; 
SMD = 0.29, 95% CI[0.03, 0.55], I2 = 39%, n = 3) post-intervention. While there were limited studies evaluated on positive 
thinking and self-efficacy and thus unable to perform meta-analysis on these outcomes, the medium-term effects on resilience 
show no statistical significance (1–6 months; n = 4). However, the effects on depression and anxiety were nonsignificant. 
Combined approaches to capacity-building interventions that incorporate two or more theoretical frameworks/models within 
one intervention could enhance adolescents’ resilience (SMD = 0.24, 95% CI[0.13, 0.35], I2 = 22%, n = 3). Combining positive 
psychology with other mental health approaches in interventions might boost adolescents' resilience in short-term but there 
were limited studies and thus insufficient evidence to evaluate the medium- and long-term effectiveness of these combined 
approaches. Further rigorous large-scale randomized controlled trials are recommended to provide stronger evidence.

Keywords  Strength-based interventions · Mental health literacy · Resilience · Self-efficacy · Adolescents · Capacity-
building

Introduction

Adolescence, the stage of human development between ages 
10 and 19 according to the World Health Organization [1–3], 
is marked by a period of significant adaptive plasticity and 
critical opportunities for positive growth [4]. During this 
period, adolescents can explore the world, acquire com-
petencies, learn to navigate life challenges, and ultimately 
become independent and productive members of society [5, 
6]. The World Health Organization (2022) emphasizes the 
importance of mental health promotion and illness preven-
tion programs to enhance adolescents’ abilities to regulate 
their emotions, develop alternatives to risk-taking behaviors, 
build resilience, and establish supportive social environ-
ments and networks. Alarmingly, global statistics indicate 
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that 10% to 20% of adolescents experience some level of 
mental health problems [7, 8]. Such conditions can persist 
into adulthood, leading to cognitive impairments, educa-
tional challenges, and a diminished quality of life [9, 10]. 
Adolescence is thus a critical period for developing social 
and emotional habits foundational to mental well-being.

Research on adolescent development has suggested that 
focusing on capacity-building and providing enabling envi-
ronments—rather than emphasizing deficits—can substan-
tially enhance adolescents’ transition to adulthood and their 
overall mental health [11]. For instance, the Positive Youth 
Development framework advocates for fostering competen-
cies, confidence, connections, character, and caring among 
adolescents. Additionally, ecological systems theory posits 
that adolescents thrive in nurturing environments, which 
include supportive families, schools, and communities [12]. 
These theories underscore the importance of recognizing 
adolescents’ individual capacities for decision-making and 
responsibility in promoting mental health and healthy devel-
opment. Building upon these foundational concepts, recent 
interventions have adopted a more holistic approach to ado-
lescent well-being, with a shift from focusing on deficits to 
a more positive strength-based perspective that emphasizes 
capacity-building to better understand and support their 
healthy development and mental health [13, 14]. Rooted in 
the field of social work, the strength-based approach empow-
ers individuals by recognizing and nurturing their strengths 
and potential, facilitating positive life changes [15]. Inter-
ventions based on this framework have demonstrated 
effectiveness in enhancing healthcare capabilities, training 
mental health professionals, and developing community sup-
port networks [16–19]. Mental health literacy (MHL) is a 
cornerstone of strength-based interventions, equipping indi-
viduals with the knowledge to recognize and manage mental 
health challenges, thereby empowering them to seek help 
and engage proactively in their care [20]. Building on one’s 
mental health literacy, resilience enables an individual’s 
adaptive coping with adversity by leveraging internal and 
external resources, while self-efficacy—the belief in one’s 
ability to enact health-promoting behaviours—serves as a 
critical motivator for sustained action. Strength-based inter-
ventions explicitly target these capacities (i.e., promoting 
resilience and self-efficacy) to enhance adaptive function-
ing and reduce vulnerability to stressors [3]. Finally, posi-
tive thinking, operationalized through cognitive reframing 
and learned optimism, shifts focus from speculative risks 
to constructive outcomes, strengthening overall psychologi-
cal and emotional well-being, as well as further enhancing 
resilience [3, 21]. These four capacities (MHL, resilience, 
self-efficacy, and positive thinking) form a conceptual basis 
and targeted outcomes that aligns with the core principles of 
strength-based approaches, including empowerment, proac-
tive mental health management, and sustained well-being 

[22]. Although research has explored strength-based inter-
ventions for adolescents with specific conditions such as 
autism spectrum disorders, there is a notable lack of studies 
addressing the mental health needs of adolescents among the 
general population. To address this gap, the present review 
focused on four key capacities (MHL, resilience, self-effi-
cacy, and positive thinking) as essential components based 
on established evidence supporting their impact on adoles-
cents’ mental health. Each of these four capacities and their 
operational focuses were examined in this review (elaborated 
below) to provide a comprehensive framework for under-
standing and assessing capacity-building interventions for 
adolescent mental health.

Mental health literacy

Mental health literacy is critical for adolescent mental 
health. Defined as the ability to recognize mental health 
issues, understand their influencing factors, and how to seek 
help and support, mental health literacy encompasses not 
only mental health-related knowledge but also the skills and 
attitudes necessary to reduce stigma and foster a supportive 
environment for promoting mental health [23–25]. Research 
has indicated that higher levels of mental health literacy are 
associated with better mental health outcomes among ado-
lescents, while low mental health literacy is correlated with 
increased risks of depression and negative mental health 
outcomes [26, 27]. Importantly, improving mental health lit-
eracy can enhance psychological resilience and self-efficacy, 
allowing adolescents to approach challenges with compe-
tence and confidence. This multifaceted construct plays a 
crucial role in recognizing mental health-related knowledge, 
developing skills and strategies for seeking help, fostering 
positive attitudes, reducing the stigmatization of mental 
health issues, and maintaining positive mental health.

Resilience

Resilience is defined as an individual’s ability to adapt 
and recover when facing adversity or constraints [28, 29]. 
This adaptive capacity is essential not only in navigat-
ing significant life challenges but also in handling every-
day stressors, such as academic demands [30]. Empirical 
evidence indicates that resilience significantly mitigates 
psychological distress [31] and fosters positive growth 
amidst developmental changes and life challenges [32]. 
Galatzer-Levy's trajectory research on resilience demon-
strates that resilience is an outcome characterized by suc-
cessful coping and adaptation in the face of adversity [33]. 
Kalisch's neurobiological study conceptualizes resilience 
as a dynamic process driven by subjective appraisal mech-
anisms, highlighting the interplay between cognitive eval-
uation and adaptive responses [34]. Resilience is therefore 
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a fundamental mechanism in promoting positive adapta-
tion and mitigating adverse mental health outcomes among 
adolescents, making it a crucial factor for their overall 
well-being and development [30]. Initially focused on risk 
and adversity, resilience theory emphasizes the recognition 
of individual capacities for growth rather than focusing on 
deficits alone [35]. Capacity-building interventions based 
on resilience theory seek to promote personal strengths 
and contribute to healthy adolescent development [13, 36]. 
Recent scholarship has advocated for equipping adoles-
cents with developmentally appropriate information about 
mental health to enable them to better navigate life chal-
lenges [23]. A critical component of mental health is the 
capacity to effectively manage life events, including per-
sonal challenges, stress, and interpersonal conflicts [37]. 
Resilience is not a static trait but a malleable quality that 
can be cultivated and strengthened. This malleability sug-
gests that targeted interventions to enhance adolescents’ 
resilience can improve their coping mechanisms for man-
aging adversity and stress, thereby reducing the negative 
psychological impacts they may experience.

Self‑efficacy

Self-efficacy, defined as the belief in one’s capability to 
execute necessary actions, is fundamental to achieving 
one’s desired developmental and mental health outcomes. 
Perceived self-efficacy plays a crucial role in shaping ado-
lescents’ ability to navigate various life challenges, such as 
academic achievement, prosocial behavior, and major life 
events [38]. Positive recognition and feedback from others 
during these challenges can reinforce adolescents’ sense of 
competence and strengthen their self-efficacy [39]. Adoles-
cence is a critical period of exploration and skill develop-
ment. Fostering self-efficacy during this period is crucial, as 
it empowers young individuals to navigate life’s challenges 
confidently and effectively. Studies have consistently iden-
tified self-efficacy as a significant health-promoting factor 
and as a key capacity for adolescent mental health [40, 41]. 
Studies have shown that adolescents with higher levels of 
self-efficacy tend to exhibit more positive thinking patterns 
and greater life satisfaction [42, 43]. Conversely, those with 
lower self-efficacy often struggle to maintain positive think-
ing, largely because of heightened emotional sensitivity to 
negative stimuli [44]. However, recent adolescent health 
studies have revealed inconsistencies in the definitions and 
essential components of strength-based capacity-building 
interventions within the resiliency framework [41]. This 
variability may stem from unclear theoretical foundations 
and operationalization of the concept of capacity-building, 
resulting in limited evidence regarding the design and effec-
tiveness of such interventions [16, 45, 46].

Positive thinking

Positive thinking has been defined as having an optimistic 
perception that aids in problem-solving and fosters a posi-
tive outlook on the future. It encourages adolescents to take 
proactive actions, which can lead to better mental health 
outcomes [47, 48]. Conversely, adolescents who are not 
able to think positively may have less ability to cope with 
everyday stress and be more likely to experience depres-
sive symptoms [49]. A high level of positive thinking is also 
related to reduced distress and improved overall psychologi-
cal well-being [50].

These capacities, individually or in combination, can be 
considered core variables underlying human strengths to 
overcome obstacles. By synthesizing these capacities, this 
systematic review and meta-analysis evaluated the effective-
ness of interventions for enhancing adolescents’ individual 
capacities and identifying specific therapeutic components 
or elements of the capacity-building interventions that have 
been found effective for promoting mental health.

Methods

We pre-registered this meta-analysis protocol in PROSPERO 
(CRD42023474504) and followed the PRISMA statements 
[51].

Search strategy

We identified peer-reviewed articles on interventions that 
jointly targeted adolescent mental health by searching 
CINAHL, Embase, PsycINFO, PubMed, Web of Science, 
the Cochrane Library, and CNKI (Chinese Knowledge Infra-
structure) from their inceptions to June 2024. The search 
terms were developed using the population, intervention, 
comparator, and outcome framework. We screened cita-
tions from the included studies, traced them in Scopus, 
searched academic and online search engines (particularly 
Google Scholar and Microsoft Academic), and checked 
major clinical trial registries, including ClinicalTrials.gov 
and the International Standard Randomized-Controlled Trial 
Number (ISRCTN) Registry, to identify additional relevant 
studies. The full search strategy is shown in Supplementary 
Information (SI) 1.

Inclusion and exclusion criteria

Studies were included if they (1) involved adolescents aged 
10 to 19 years [4]; (2) were an interventional study; (3) used 
an intervention targeted at enhancing adolescent capacities 
to maintain and promote mental health in areas of men-
tal health literacy, resilience, self-efficacy, and/or positive 
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thinking; and (4) included a control or a comparison group, 
which involved either no intervention, waitlist control, or 
active controls that did not specifically target adolescent 
mental health literacy, resilience, self-efficacy, and/or posi-
tive thinking. The studies were carried out in non-clinical 
settings, including schools, communities, and families. Stud-
ies published in both Chinese and English were included. 
Studies were excluded if they involved adolescents who had 
pre-existing clinically diagnosed mental health disorders, 
cognitive impairments and/or learning disabilities; adoles-
cents who were receiving or had recently received psychi-
atric and/or psychological treatments; and adolescents with 
serious physical illnesses at recruitment.

Study selection

We imported the relevant articles into Covidence (www. 
covid ence. org) [52] for screening, where duplicates were 
automatically removed. CF and WTC independently selected 
the articles, resolving disagreements through discussion. 
When necessary, SKKL was consulted to achieve consensus.

Data extraction

A structured form was developed for data extraction follow-
ing the Cochrane Consumers and Communication Review 
Group’s guidelines [53]. The form consisted of (1) authors, 
(2) year of publication, (3) study country/location, (4) study 
design and setting(s), (5) participants, (6) interventions, (7) 
outcome measures, and (8) main results. CF and SKKL inde-
pendently performed data extraction, resolving discrepancies 
through discussion. All the authors checked the extracted 
data for accuracy.

Assessment of risk of bias in the included studies

The risk of bias in the included studies was independently 
evaluated by two reviewers, CF and WTC, using Version 
2 of the Cochrane risk of bias tool (RoB 2) [54] for ran-
domized controlled trials (RCTs) and cluster randomized 
controlled trials (c-RCTs). The quasi-experimental design 
was assessed using Risk Of Bias In Non-randomized Studies 
– of Interventions (Robins-I) [55]. The third reviewer, WTC, 
was consulted when necessary. The RoB 2 tool assessed five 
domains: (1) bias arising from the randomization process, 
(2) deviations from intended interventions, (3) missing out-
come data, (4) measurement bias of the outcome, and (5) 
bias in the selection of reported results. The studies were 
categorized as having low, moderate, or high risk of bias. 
In addition, c-RCTs were assessed for other potential bias 
using the Cochrane cluster risk of bias version 2 tool [56]. 
Robins-I assessed seven domains: (1) bias due to confound-
ing, (2) bias in the selection of study participants, (3) bias in 

the classification of interventions, (4) bias due to deviations 
from intended interventions, (5) bias due to missing data, 
(6) bias in the measurement of outcomes, and (7) bias in the 
selection of the reported results. Each study was classified as 
low risk, moderate risk, or high risk for each category. The 
visualization of risk of the bias plots was generated using 
Risk-of-bias VISualization (robvis), available online.

Assessment of quality of evidence

The evidence quality was assessed using the Grading of 
Recommendations Assessment, Development and Evalua-
tion (GRADE) profiler Guideline Development Tool [57] 
via an online platform. The overall evidence quality was 
categorized as “high,” “moderate,” “low,” or “very low”. 
Any disagreements between the reviewers (CF and WTC) 
were settled through discussion and consensus, and a third 
reviewer (SKKL) was consulted when necessary.

Data analysis

The primary outcomes were mental health literacy, resil-
ience, self-efficacy, and positive thinking. The secondary 
outcomes were common psychological symptoms such as 
depression and anxiety and related behavioral problems. The 
intervention effects were considered for the short-term (< 
1-month post-intervention), medium-term (1–6 months post-
intervention), and long-term (≥ 6 months post-intervention) 
follow-up periods when possible.

Although a meta-analysis can be conducted using two 
studies [58], data from three or more studies reporting the 
same outcomes were combined for meta-analysis in this 
review. In studies with multiple arms, the most relevant 
intervention group was included; if multiple groups were 
relevant, they were combined following the Cochrane Hand-
book for Systematic Reviews and Meta-Analyses [56]. Stud-
ies that could not be pooled because of significant hetero-
geneity or insufficient data were analyzed using narrative 
synthesis.

We estimated the effect sizes as the standardized mean 
difference (SMD) between the intervention and compari-
son groups regarding the change in mean values from the 
baseline to the endline after standardization by their pooled 
standard deviations (SDs), along with the 95% confidence 
intervals (CIs). Effect sizes were calculated based on the 
means and SDs. The formula used was d = (M1–M2)/
SDpooled, where M1 and M2 are the means of the interven-
tion and control groups, respectively [59]. When studies did 
not provide these data, we contacted the authors directly. 
SMDs of 0.2, 0.5, and 0.8 are considered small, medium, 
and large effect sizes, respectively [59]. When SDs were not 
provided and could not be obtained from the author, they 
were estimated using alternative statistics, such as P-values 

http://www.covidence.org
http://www.covidence.org
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or t-values. We pooled the effect estimates using a random 
effects model because of the variability between studies 
[60]. Heterogeneity was assessed using the I2 statistic and 
categorized as low (I2 < 40%), moderate (40% ≤ I2 ≤ 75%), 
or high (I2 > 75%) [61]. The c-RCTs were adjusted for clus-
tering effects using the design effect formula: 1 + (M − 1) 
× ICC [56]. If the ICC was not reported, an ICC of 0.05 was 
chosen based on prior studies [31]. The effective sample 
size calculation of the c-RCTs is shown in SI 2. The sample 
size was then adjusted accordingly. Leave-one-out sensitiv-
ity analysis was performed by removing one study at a time 
to examine the robustness of the pooled effect. When there 
was significant heterogeneity in the study, subgroup analy-
ses were conducted based on the type of RCT, age group, 
and different theoretical foundations. All the analyses were 
conducted using Review Manager 5.4.

Results

The initial search identified 18,478 records. After remov-
ing 7,386 duplicates, 11,092 articles were screened based 
on their titles and abstracts. Of these, 10,903 articles were 
excluded for not meeting the eligibility criteria, leaving 
189 articles for full-text assessment. During the full-text 
screening, 144 articles were further excluded for the fol-
lowing reasons: lack of full-text access (n = 32), irrelevant 
intervention or insufficient intervention details (n = 18), one-
group study design (n = 30), not having the required study 
outcomes (n = 38), not focusing on adolescents (n = 24), 
non-experimental study design (n = 1), and duplication (n 
= 1). This process resulted in 45 articles being chosen for the 
final review. Moreover, citation screening of eligible studies 
and searches through electronic engines and trial registries 
identified two eligible studies; thus, 47 articles [2, 62–107] 
were ultimately included in the analysis. The study search 
and selection process according to the PRISMA framework 
is summarized in Fig. 1.

Study characteristics

Of the 47 included studies, 17 [2, 63–65, 69, 73, 79, 82, 84, 
86, 90, 92, 95, 97, 100, 101, 103] were c-RCTs, 12 [67, 68, 
75, 77, 80, 83, 85, 87, 93, 94, 99, 107] were RCTs, 15 [62, 
66, 70–72, 74, 76, 78, 81, 89, 91, 96, 98, 102, 104] used an 
quasi-experimental design, which refers to non-randomized 
pre–post-tests with a control group [108], two [88, 106] used 
quasi-c-RCTs, which refers to the absence of randomization, 
and one [105] used a Solomon four-group design.

The included studies were conducted across 26 countries. 
Six studies were conducted in Australia [70, 79, 84, 91, 92, 
104], five in the United States [69, 73, 87, 93, 96], four in 
China [83, 85, 101, 107], four in Turkey [62, 67, 77, 94], two 

in Korea [75, 89], two in Portugal [64, 88], two in the United 
Kingdom [81, 97], two in Romania [78, 102], and two in the 
Netherlands [100, 103]. One of each of the other 18 stud-
ies [2, 63, 65, 66, 68, 71, 72, 74, 76, 80, 82, 86, 90, 95, 98, 
99, 105, 106] were conducted in Greece, Lithuania, India, 
Indonesia, Ethiopia, Japan, Malaysia, New Zealand, Norway, 
Tanzania, Spain, Hong Kong, South Africa, Germany, Iran, 
Lebanon, Ireland, and Zambia.

Most of the studies(n = 40) included both genders, while 
three targeted only females [2, 82, 89], three targeted only 
males [75, 84, 104], and one did not report a gender distribu-
tion [99]. Of the 47 studies, 84.4% (n = 38) were conducted 
in school settings; the other studies were carried out in sport 
clubs [84, 91, 104], community or health service centers 
[66, 70, 80, 96, 107], or youth shelters for runaways [89]. 
Notably, 91.5% (n = 43) of the studies focused on resilience 
and mental health literacy [2, 62–65, 67–85, 87–92, 94–99, 
101, 102, 104–107]. The other studies focused on depres-
sion, anxiety, self-efficacy, and/or positive thinking [66, 86, 
93, 100, 103]. Twelve studies [2, 68, 72, 77, 83, 84, 89, 91, 
97, 99, 102, 105] reported no participant dropouts, and only 
two [66, 88] reported dropout rates higher than 20%.

Nine studies adopted cognitive behavioral theory, either 
exclusively [75, 77, 85, 86, 93, 94] or in combination with 
other theories such as social emotional learning practice 
[63], the activating–belief–consequence model [100], or 
the extended evolutionary meta-model [90]. Seven studies 
adopted a resilience framework, either on its own [62, 70, 
96, 99, 105] or integrated with other theories such as self-
determination theory [87] or social-emotional learning [73]. 
Other frameworks used in the included studies were positive 
psychology [82, 95, 101], the community-based participa-
tory framework [104], social learning theory [104], mindful-
ness-based approaches [69, 102], the mental health literacy 
framework/model [71, 88, 98], the “Achieving Success Eve-
ryday” model [83], positive youth development [72], the 
integrated behavior change model [84], an inquiry-style 
psychological counseling model [107], experiential learning 
theory [68], positive development theory [66], and the three 
principles of mind, consciousness, and thought [81]. Fifteen 
studies did not report any theoretical framework or model 
[2, 64, 65, 67, 74, 76, 78–80, 89, 91, 92, 97, 103, 106]. The 
study characteristics are summarized in Table 1.

Intervention characteristics

Most of the studies adopted multi-component interventions to 
enhance adolescents’ mental health capacities. These included 
(1) psychoeducation to improve mental health awareness and 
knowledge, (2) skill-building activities such as emotional 
regulation, coping, problem-solving, peer groups, and mind-
fulness, and (3) fostering social connections through com-
munity engagement, supportive peer interactions, and group 
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Records identified from seven 
databases (n = 18,478)

-PubMed (n = 3,173)
-CINAHL (n = 4,347)
-APA PsycINFO (n = 1,732)
-EMBASE (n = 4,762)
-Web of Science (n = 1,710)
-Cochrane Central (n = 2,352)
-CNKI (n = 402)

Duplicate Records
(n =7386)

Records excluded
(n = 10903)

Full-text studies assessed 
for eligibility (n = 189)

Full-text articles excluded with reasons (n= 144)
-No full text accessed (n = 32)
-Irrelevant intervention /Insufficient 
information about intervention (n = 18)
-Single group experimental design (n = 30)
-Irrelevant outcomes (n = 38)
-Not adolescent population (n = 24)
-Non-experimental comparative study (n=1)
-Duplicate (n=1)

Records identified from (n= 942):
-Citation searching in Scopus (n = 10)
-Google scholar (n = 468)
-Microsoft Academic (n = 342)
-Clinicaltrials.org (n = 104)
-ISCTRN (n= 18)

Full-text studies assessed 
for eligibility (n =18)

Reports excluded (n = 16):
-Irrelevant intervention /Insufficient 
information about intervention (n = 2)
-Single group experimental design (n = 6)
-Irrelevant outcomes (n = 2)
-Not adolescent population (n = 2)
-Not interventional study (n = 4)

Total eligible studies
27 studies included in meta-analysis
20 studies included in narrative review

Duplicate records
(n=18)

Identification of studies via databases and registers Identification of studies via other methods
noitacifitnedI

Sc
re

en
in

g
In

cl
ud

ed

Records screened by title 
and abstracts (n = 11,092)

Records screened by title 
and abstracts (n=924)

Records excluded (n= 906):
-Not focusing on mental 
health (n = 903)
-Book chapter (n = 3)

Fig. 1   Study Selection. Meta-analyses results of capacity-building interventions on mental health literacy

sports activities. Five studies [63, 74, 79, 85, 92] had an active 
group, such as a social studies intervention covering civics 
or the general values of the country. Forty-two studies [2, 62, 
64–73, 75–78, 80–84, 86–91, 93–107] compared their control 
group with a waitlist or no intervention group. Two studies 
using three-arm trials [79, 99] evaluated different interventions 
against a control group. In one trial [79], the participants were 
divided into an emotional regulation group, a behavior activa-
tion group, and a control group following Australia’s national 
health and physical education curriculum. We chose the emo-
tional regulation group for the meta-analysis because of its 
alignment with our objective of enhancing individual skills in 
adolescents. The second trial [99] compared an internet-based 

cognitive behavioral therapy group to a waitlist control. Addi-
tionally, one trial [65] compared three intervention groups with 
a waitlist group. A waitlist group [109] is a control group that 
did not receive the intervention or treatment immediately but 
was placed on a waiting list to receive it at a later time.

The durations of the interventions ranged from a single 
session to 14 months, with the total number of sessions 
varying from 1 to 48. Each session lasted between 45 and 
100 min. However, 13 studies [68, 71, 74, 76, 78, 80, 92, 
94, 97–99, 104, 106] did not clearly report the details of the 
duration, number of sessions, or intensity/time intervals of 
their interventions. All of the studies delivered interven-
tions through group-based face-to-face sessions except for 
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two studies that used an individual approach (i.e., one with 
an online platform [74] and another with a digital game 
[103]). The delivery methods varied considerably, including 
PowerPoint presentations, videos, and interactive activities 
like exercises, games, role-playing, discussions, and home 
assignments. One study featured individuals with mental 
illness sharing their rehabilitation and recovery stories [84]. 
Nearly half of the interventions (n = 20) [62, 64, 65, 67, 
68, 70, 73, 75, 77, 79, 83, 86–91, 94, 100, 105] were led 
by mental health professionals, including qualified psycho-
logical counsellors, clinical psychologists, mental health 
nurses, and social workers. Nine [63, 69, 71, 78, 81, 92, 97, 
98, 106] were led by trained school teachers. Four [66, 76, 
80, 104] were conducted by researchers but did not present 
details about their qualifications. The others (n = 12) [2, 72, 
82, 84, 85, 93, 95, 99, 101–103, 107] were mainly facilitated 
by volunteers, community facilitators, educators, or counse-
lors. However, one intervention [74] had no group leader or 
facilitator, and another [96] did not specify this information.

In addition to baseline measurements, all of the stud-
ies performed post-intervention assessments. Twenty-six 
[63–65, 67, 68, 70, 72, 76–79, 83, 85, 88–90, 92, 94, 98–101, 
103, 105–107] of the 47 studies conducted follow-up assess-
ments between one month and two years after. The most 
common primary outcomes used were mental health literacy 
(n = 16) and resilience (n = 27). Several studies assessed 
two primary outcomes, including self-efficacy and resilience 
[87], self-efficacy and positive thinking [93], and mental 
health literacy and resilience [104]. Nine studies (56%) [65, 
70, 71, 76, 81, 84, 88, 90, 92] used multiple scales to assess 
different components of mental health literacy, and six stud-
ies used overall scales commonly used in the field, including 
the Mental Health Literacy Questionnaire [64, 74], Mental 
Health Literacy Scale [84, 91], Knowledge and Attitudes 
to Mental Health Scales [97], and the Romanian version of 
the Mental Health Knowledge and Attitudes Scale [78]. The 
level of resilience was assessed using the Connor–David-
son Resilience Scale [82, 90, 95, 104], Resilience Scale –14 
items [68, 83, 85, 101], and Child and Youth Resilience 
Measure [62, 79, 80, 87]. Self-efficacy was measured with 
the Self-Efficacy Questionnaire [72, 87, 99], Schwarzer’s 
General Self-Efficacy Scale [82], Coping Self-Efficacy Scale 
[83], Help-Seeking Self-Efficacy Scale [71], and Self-Effi-
cacy Scale [66]. Positive thinking was assessed with the 
Positive Automatic Thoughts Questionnaire [93]. Table 2 
summarizes the main characteristics of interventions.

Risk of bias assessment

Twenty-nine studies [2, 63–65, 67–69, 73, 75, 77, 79, 80, 
82–87, 90, 92–95, 97, 99–101, 103, 107] were assessed for 
risk of bias using the RoB 2 tool for RCTs and c-RCTs, and 
the other 18 studies [62, 66, 70–72, 74, 76, 78, 81, 88, 89, 91, 

96, 98, 102, 104–106] were evaluated for risk of bias using 
the Robins-I tool. The methodological quality of the studies 
ranged from moderate to high risk of bias. Four studies con-
ducting RCTs [77, 81, 85, 93] had a high risk of bias, with 
main concerns stemming from randomization and deviations 
from intended interventions. Only one RCT study [68] detailed 
its allocation concealment, and all [67, 68, 75, 77, 80, 83, 85, 
87, 93, 94, 99, 107] of the RCT studies had “some concerns” 
in their outcome measurements because of self-reporting. The 
17 c-RCT studies [2, 63–65, 69, 73, 79, 82, 84, 86, 90, 92, 
95, 97, 100, 101, 103] generally showed low risk of bias in 
random generation and participant recruitment. However, nine 
of these studies lacked allocation concealment [2, 64, 69, 73, 
79, 82, 95, 101, 103], of which six [2, 63, 65, 95, 97, 101] had 
concerns regarding deviations from interventions and seven 
[69, 73, 79, 82, 90, 95, 103] had missing outcome data. The 
18 quasi-RCT studies [62, 66, 70–72, 74, 76, 78, 81, 88, 89, 
91, 96, 98, 102, 104–106] had concerns about confounding 
variables and missing outcome data. Ten of them [62, 66, 70, 
72, 78, 81, 96, 102, 105, 106] did not report adjustments for 
confounding factors, and eight did not report how missing data 
were handled [62, 70, 71, 74, 76, 78, 81, 88, 96, 104]. The risk 
of bias assessment charts for all of the studies are presented 
in SI 3, and the risk of bias assessment table is given in SI 4.

Of the 47 included studies, only 27 [2, 62–64, 67–69, 72, 
73, 75, 79, 81–87, 89, 90, 92, 95, 99, 101, 102, 105, 107] 
were pooled in the meta-analysis. The other 20 lacked basic 
descriptive statistics (means, standard deviations, SE, P-val-
ues) [66, 74, 76–78, 80, 88, 91, 93, 94, 96], reported inconsist-
ent participant numbers [97, 104], or used some measurements 
unsuitable for combination into a composite score [65, 70, 
71, 98, 100, 103, 106]. Because we predetermined that only 
outcomes with three or more studies at the same time could 
be pooled, the limited number of studies measuring our pri-
mary outcomes made it impossible to conduct a meta-analysis. 
The meta-analysis focused on two primary outcomes: mental 
health literacy and resilience. Self-efficacy (n = 2) and positive 
thinking (n = 1) were pooled in the narrative analysis because 
of a lack of comparable studies and measurement variability.

Meta‑analysis

Primary outcomes

Mental health literacy

Regarding the short-term effectiveness of the interventions (< 
1-month post-intervention), four c-RCTs [2, 64, 84, 92] assessed 
mental health literacy outcomes. The random-effects meta-
analysis results revealed that capacity-building interventions 
significantly improved mental health literacy compared with the 
control groups (e.g., usual care or waitlist) from immediately 
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post-intervention to one month afterward (SMD = 1.70, 95% 
CI: [0.57, 2.84], P < 0.05; 4 c-RCTs; 783 participants; Fig. 2a). 
However, there was significant heterogeneity (I2 = 97%). A 
leave-one-out analysis indicated that the study by Zare et al., 
focusing solely on female adolescents, contributed most to the 
high heterogeneity (z-value = 12.08, P < 0.001). With this study 
excluded, the pooled effects of the capacity-building interven-
tion on mental health literacy remained significant, with moder-
ate heterogeneity (SMD = 0.61, 95% CI: [0.32, 0.89], P < 0.001, 
689 participants, I2 = 61%; Fig. 2b). Similarly, removing the 
single-gender study of Liddle et al. [58] resulted in a significant 
pooled effect with low heterogeneity (SMD = 0.74, 95% CI: 
[0.57, 0.90], P < 0.001, 627 participants, I2 = 0; Fig. 2c).

Resilience

Short‑term effectiveness of the interventions (< 1 month 
post‑intervention)

Sixteen studies [63, 67–69, 73, 75, 79, 82, 83, 85, 87, 
90, 95, 99, 101, 107] measured resilience outcomes. The 
results of a random-effects meta-analysis showed that 
capacity-building interventions resulted in a statistically 
significant improvement in resilience compared with 
the control groups (SMD = 0.51, 95% CI: [0.26, 0.76], 
P < 0.001, 8 c-RCTs and 8 RCTs, 3,310 adolescents; see 
Fig. 3a), with high heterogeneity (I2 = 89%). A subgroup 
analysis was then conducted on the study designs, theo-
retical frameworks, and types of adolescent populations.

Eight c-RCT studies [63, 69, 73, 79, 82, 90, 95, 101] dem-
onstrated that capacity-building interventions had a significant 
pooled effect on improving resilience, with moderate heteroge-
neity (SMD = 0.20, 95% CI: [0.05, 0.36], P < 0.05, 8 c-RCTs, 
2,533 adolescents, I2 = 60%; Fig. 4a). A leave-one-out analysis 
of these eight c-RCT studies indicated that the study by Connor 
et al. [90] was the main contributor of heterogeneity. After we 
excluded this study, the intervention effect remained significant, 
with low heterogeneity (SMD = 0.27, 95% CI: [0.18, 0.35], 
P < 0.00001, 7 c-RCTs, 2,275 adolescents, I2 = 0%; Fig. 4b). 
The levels of positive mental health reported by Connor et al. 
demonstrated relatively high psychological functioning at base-
line, with only 2% of participants categorized as experienc-
ing languishing mental health; thus, the lack of efficacy might 
be attributed to a ceiling effect, that is, early adolescents with 
high baseline scores could have limited potential for improve-
ment. Eight RCT studies [67, 68, 75, 83, 85, 87, 99, 107] also 
demonstrated significant improvements in resilience (SMD = 
0.97, 95% CI: [0.36, 1.58], P = 0.002, 8 RCTs, 777 adolescents 
Fig. 5a), with high heterogeneity (I2 = 93%). The leave-one-out 
sensitive analysis identified that the study by Suranata et al. 
[99] was the greatest contributor to this high heterogeneity. 
After we removed this study, the pooled effect was reduced but 
remained significant (SMD = 0.54, 95% CI: [0.17, 0.91], P < 

0.05, 7 RCTs, 717 adolescents, I2 = 80%; Fig. 5b). The leave-
one-out analysis did not result in any significant reductions in 
heterogeneity.

The effectiveness of the interventions was then stratified 
according to the interventions’ theory and the adolescents’ 
characteristics. Interventions combining multiple theories 
[63, 73, 82, 87, 95, 101] showed a significant effect on 
improving resilience (SMD = 0.27, 95% CI: [0.19, 0.36], 
P < 0.001, 5 c-RCTs and 1 RCT, 2,350 adolescents, I2 = 0; 
Fig. 6a), while cognitive-behavioral therapy (CBT)-based 
interventions [75, 85, 90, 99] showed a nonsignificant pooled 
effect (SMD = 1.25, 95% CI: [−0.33, 2.83], P > 0.05, 3 RCTs 
and 1 c-RCT, 390 adolescents, I2 = 97%; Fig. 6a). Among 
the combined interventions based on multiple theoretical 
models/frameworks, three studies integrated positive psy-
chology theory with emotional intelligence, spirituality, and 
social cognitive theory, respectively; they showed significant 
pooled effects on improving resilience (SMD = 0.24, 95% 
CI: [0.13, 0.35], P < 0.001, 3 c-RCTs, 1,935 adolescents, 
I2 = 22%; Fig. 6b). Capacity-building interventions focused 
on resilience showed significant effects on resilience for both 
early adolescents aged 11–13 (SMD = 0.49, 95% CI: [0.17, 
0.80], P < 0.001, 5 c-RCTs and 4 RCTs, 2,700 adolescents, 
I2 = 92%) [63, 68, 75, 82, 87, 90, 95, 99, 101] and middle 
adolescents aged 14–16 (SMD = 0.78, 95% CI: [0.40, 1.17], 
P < 0.001, 2 c-RCTs and 3 RCTs, 497 adolescents, I2 = 71%; 
see Fig. 6c) [69, 73, 83, 85, 107].

There was a significant pooled effect on improving resil-
ience among vulnerable adolescents (e.g., those who were 
ethnic minorities, lived in impoverished or under-resourced 
environments, or had lower baseline scores) (SMD = 0.88, 
95% CI: [0.46, 1.31], P < 0.001), with substantial hetero-
geneity (I2 = 92%) [63, 68, 69, 75, 82, 83, 95, 99, 107]. In 
contrast, no significant pooled effect on improving resilience 
was observed among the adolescents who were not from 
vulnerable conditions (SMD = 0.14, 95% CI: [−0.08, 0.37], 
P > 0.05, I2 = 66%; Fig. 6d) [67, 73, 79, 85, 87, 90, 101].

The meta-analysis of six quasi-experimental studies [62, 
72, 81, 89, 102, 105] showed that capacity-building inter-
ventions had a nonsignificant effect on resilience (SMD = 
0.84, 95% CI: [−0.04, 1.73], P > 0.05, 505 adolescents; see 
Fig. 7a). A subgroup analysis also showed a nonsignificant 
pooled effect on improving at-risk adolescents’ resilience 
(e.g., those who were ethnic minorities or lived in an under-
resourced environment) (see Fig. 7b).

Medium‑term effectiveness of the interventions 
(1–6 months post‑intervention)

The medium-term (1–6 months) effectiveness of the 
capacity-building interventions for adolescents was only 
assessed on resilience because of the lack of compara-
ble interventions for mental health literacy. Four studies 
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a  Immediately post-intervention (<1-month) effects on mental health literacy overall 

b  Immediately post-intervention (<1-month) effects on mental health literacy (without Zare et al. 2021) 

c  Immediately post-intervention (<1-month) effects on mental health literacy (without Zare et al. 2021 & Liddle

et al. 2019) 

1 The number of par�cipants in these four cluster RCTs has been adjusted for effect sample size, with calcula�on provided in Supplementary 
Informa�on 2. 

Fig. 2   Immediately post-intervention effects of capacity-building interventions on mental health literacy

evaluated the medium-term effects of the interventions 
on resilience [67, 83, 85, 90]. The lengths of the follow-
ups ranged from 1 to 3 months post-intervention. The 
meta-analysis of these four RCTs studies indicated a 
nonsignificant pooled effect of capacity-building inter-
ventions on resilience compared with the control groups, 
such as school-as-usual (SMD = 0.53, 95% CI: [−0.09, 
1.15], P > 0.05, 3 RCTs and 1 c-RCT, 396 adolescents; 
Fig. 8a). The c-RCT study by O’Connor [90] was the 
main source of heterogeneity, and the pooled effect 
size became significant after this study was removed 
(SMD = 0.77, 95% CI: [0.47, 1.06], P < 0.001, 3 RCTs, 
192 adolescents, I2 = 0). Therefore, the nonsignificant 
result might stem from the ceiling effect observed in 
O’Connor’s study [90].

Long‑term effectiveness of the interventions (≥ 6 
months post‑intervention)

Three studies evaluated the long-term effects of the capacity-
building interventions (≥ 6 months post-intervention) for ado-
lescents’ resilience [68, 79, 95]. The meta-analysis indicated 
a small but significant pooled effect on improving resilience 
in the intervention groups compared with the control groups 
(SMD = 0.29, 95% CI: [0.03, 0.55], P = 0.03, 2 c-RCTs and 
1 RCT, 501 adolescents, moderate heterogeneity I2 = 39%; 
Fig. 9a). When the study by Chung et al. was excluded [68], 
the pooled results indicated no significant effect (SMD = 
0.14, 95% CI: [−0.10, 0.38], P = 0.50; Fig. 9b) derived from 
two c-RCTs involving 501 adolescents. Notably, there was 
no observed heterogeneity among the studies (I2 = 0). The 
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a  Immediately post-intervention (< 1-month) effects on resilience overall 

b  Immediately post-intervention (< 1-month) effects on resilience (without Suranata., 2020) 

1 The number of par�cipants in cluster RCTs has been adjusted for effect sample size, with calcula�on provided in Supplementary
Informa�on 2.

Fig. 3   Immediately post-intervention effects of capacity-building interventions on resilience

significant pooled effect might have been primarily influenced 
by the findings of Chung et al., which focused on risk games 
conducted over a brief duration of two days and one night. 
It is possible that such a short intervention period could not 
adequately represent the broader context of the research, indi-
cating an outlier effect of that study in the analysis.

Secondary outcomes

Depression

Six studies assessing resilience-focused or self-efficacy-
focused capacity-building interventions on depression 
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a  Immediately post-intervention (< 1-month) effects of overall cRCT capacity-building interventions on

resilience 

b Immediately post-intervention (< 1-month) effects of cRCT capacity-building interventions on resilience

(without O’Connor et al. 2022) 

1 The number of par�cipants in these eight cluster RCTs has been adjusted for effect sample size, with calcula�on provided in 
Supplementary Informa�on 2 

Fig. 4   Immediately post-intervention effects (< 1-month) of cRCT capacity-building interventions on resilience

immediately post-intervention were included in the meta-
analysis. The overall results revealed that resilience-
focused or self-efficacy-focused capacity-building inter-
ventions had a nonsignificant pooled effect on reducing 
depression symptoms (SMD = −0.31, 95% CI: [−0.64, 
0.01], P = 0.16, 4 RCTs and 2 c-RCTs, 1,528 adolescents; 
Fig. 10a). However, the meta-analysis stratified by study 
design showed a significant reduction in depression among 
the four RCTs, with low heterogeneity (SMD = −0.53, 95% 
CI: [−0.71, −0.35], P < 0.001, I2 = 0; Fig. 10a), while 
the pooled effect was nonsignificant in the two c-RCTs 
(SMD = 0.09, 95% CI: [−0.05, 0.22], P > 0.05, I2 = 0).

Anxiety

Four RCT studies evaluating resilience-focused capacity-build-
ing interventions on anxiety immediately post-intervention 
showed a nonsignificant pooled effect on anxiety reduction 
(SMD = −0.15, 95% CI: [−0.57, 0.27], P > 0.05, 1 RCT and 3 
c-RCTs, 1,242 adolescents, I2 = 86; Fig. 10b). When conduct-
ing a leave-one-out sensitive analysis by removing Zhang's

study [107], the result still showed a nonsignificant pooled 
effect on anxiety reduction with high heterogeneity (SMD = 
0.27, 95% CI: [−0.23, 0.78], P > 0.05, 3 c-RCTs, 728 adoles-
cents; Fig. 10c).

Outcomes of individual studies (Narrative 
analysis)

Whenever there were insufficient studies (< 3) for a pooled 
analysis of effectiveness, we extracted the study data and 
calculated the effect sizes for individual outcomes of stud-
ies (Table 3).

Mental health literacy

Studies focusing on mental health literacy exhibited consider-
able heterogeneity in intervention duration, follow-up times, 
and measurement tools. Of the 16 studies concerning mental 
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a  Immediately post-intervention (< 1-month) effects of capacity-building interventions on resilience

(overall RCT) 

b  Immediately post-intervention (< 1-month) effects of RCT capacity-building interventions on resilience

(without Suranata., 2020) 

Fig. 5   Immediately post-intervention effects (< 1-month) of RCT capacity-building interventions on resilience

health literacy, only four were pooled into a meta-analysis 
because of sufficient similarity and data integrity. Twelve 
studies [65, 70, 71, 74, 76, 78, 88, 91, 97, 98, 104, 106] 
assessed capacity-building interventions aimed at enhancing 
mental health literacy among adolescents. Ten of these stud-
ies [65, 70, 71, 78, 88, 91, 97, 98, 104, 106] implemented 
in-person mental health psychoeducational programs com-
bined with training in self-help strategies and coping skills. 
Three studies [65, 70, 78] focused on the subdomain of men-
tal health literacy (i.e., recognition and knowledge). Only 
Casanas’s study [65] assessed long-term effects (6 months 
and beyond). Notably, the effect size observed at 6 months 
(SMD = 0.43, 95% CI: [0.26, 0.61]) was identical to that at 
12 months (SMD = 0.43, 95% CI: [0.25, 0.60]); however, this 
equivalence was not statistically significant. In contrast, two 
studies [71] that evaluated medium-term effects (at 2 months) 
showed significant improvements compared with the control 
group. Fraser’s study [70] focused on multiple outcomes 
simultaneously, examining both mental health literacy (SMD 
= 0.77, 95% CI: [0.45, 1.09], P < 0.001) and self-efficacy 
(SMD = 0.56, 95% CI: [0.25, 0.88], P < 0.001), and reported 
significant improvements in both outcomes.

Resilience

Regarding the outcomes for resilience [77, 80, 89, 90, 94, 
96, 99]. the seven studies used a total of seven distinct 
assessment tools.

Self‑resilience

Seven RCTs [66, 71, 72, 82, 87, 93, 100] evaluated self-
efficacy as an outcome in capacity-building interventions 
aimed at promoting mental health. Some of the interventions 
specifically targeted the enhancement of self-efficacy [66, 
72], while others included self-efficacy as one of several out-
come measures. These studies varied in the domains of self-
efficacy that they addressed, such as academic self-efficacy, 
help-seeking self-efficacy, self-efficacy for coping, general 
self-efficacy, and social self-efficacy. A quasi-RCT study by 
Cepukiene et al. [66] utilizing positive developmental theory 
reported significant improvements in general self-efficacy 
(SMD = 0.53, 95% CI: [0.00, 1.05], P < 0.001) but not in 
social self-efficacy (SMD = 0.57, 95% CI: [−0.19, 1.33], 
P = 0.176).
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a  Immediately post-intervention (< 1-month) effects of different approaches on resilience (CBT vs

Mixed theories approach) 

b  Immediately post-intervention (< 1-month) effects of different approaches on resilience

(Positive psychology combined with other approaches/theory) 

Fig. 6   Immediately post-intervention effects of capacity-building interventions on resilience

Positive thinking

One RCT study by Robinson et al. [78] examined a CBT-
based intervention with stress management training and found 
that the intervention significantly improved African American 
adolescents’ level of positive thinking immediately post-inter-
vention compared with a typical school curriculum without 
any psychoeducational skill training (Cohen’s d = 0.49, P < 
0.001). Because only one study attained this outcome, the 
result should be interpreted with caution.

Evidence quality of the studies included 
in the meta‑analysis

The funnel plot and Egger’s test (P = 0.115) indicated no 
risk of publication bias, suggesting that the studies were rep-
resentative (see Supplementary Information, SI 5); however, 
because of the low quality of evidence in the 27 included 
studies (see SI 6), we caution against over-interpreting the 
meta-analysis results and emphasize the need for more rig-
orous, high-quality research to strengthen the conclusions.
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Immediately post-intervention (< 1-month) effects of different age groups on resilience (Early age

adolescents 11 to ≤ 13 vs Mid age adolescents 14-16) 

Immediately post-intervention (<1-month) effects between adolescent’s age groups on resilience (adolescents

not from vulnerable condition vs adolescents from vulnerable condition)  

c

d

1 The number of par�cipants in cluster RCTs has been adjusted for effect sample size, with calcula�on provided in Supplementary
Informa�on 2

Fig. 6   (continued)
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a  Immediately post-intervention (< 1-month) effects of non-RCT capacity-building interventions on

resilience (overall) 

b  Immediately post-intervention (< 1-month) effects of different approaches on resilience (adolescents not

at-risk vs adolescents at risk) 

Fig. 7   Immediately post-intervention effects of non-RCT capacity-building interventions on resilience: overall non-RCT studies (a) and based 
on adolescent’s characteristics (b)

Discussion

A systematic review based on 47 studies was conducted 
to synthesize evidence on capacity-building interventions 
designed to enhance adolescents’ mental health through the 
promotion of mental health literacy, resilience, self-efficacy, 
and positive thinking. Overall, these interventions demon-
strated significant positive effects on mental health literacy 
and resilience in short- to long-term follow-ups. Subgroup 
analyses indicated that interventions based on multi-theo-
retical frameworks consisting of multiple components such 
as group education, cognitive and coping skills training, and 
behavioral management strategies were the most effective 
at improving adolescents’ resilience and mental health lit-
eracy. In contrast, the few studies addressing self-efficacy 

and positive thinking produced inconclusive findings on 
their related outcomes.

Most of the mental health literacy interventions focused 
on concepts of mental illness such as understanding and rec-
ognition of mental disorders, but only a few studies [2, 71, 
97] addressed topics or concepts related to positive mental 
health. This trend may reflect the lack of a comprehensive 
understanding of mental health, which, as the World Health 
Organization has stated, is more than the absence of mental 
disorders [110]. Effective interventions were characterized 
as multi-component and face-to-face group psychoeduca-
tion on topics such as mental illness and its care, symptom 
recognition, stigma, and help-seeking behaviors. Gender dif-
ferences were also observed, with female adolescents gen-
erally showing greater gains than their male counterparts, 
particularly in single-sex interventions, as seen in the studies 
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a  Medium-term post-intervention (1 to <6 months) effects of capacity-building interventions on resilience

(overall) 

b Medium-term post-intervention (1 to <6 months) effects of RCT capacity-building interventions on resilience

(removing O’Connor 2022) 

1 The number of par�cipants in cluster RCT O’Connor 2022 has been adjusted for effect sample size, with calcula�on provided in Supplementary
Informaiton 2 

Fig. 8   Medium-term post-intervention (1 to < 6 months) effects on resilience: overall (a), after removing O’Connor 2022 (b) 

by Liddle (only male participants) [84] and Zare (only 
female participants) [2]. However, this difference might 
also stem from the durations of the interventions: Liddle’s 
study [84] involved only a 45-min workshop, whereas Zare’s 
[2] intervention lasted for six weeks. Therefore, we cannot 
yet draw reliable conclusions about gender differences in 
mental health literacy interventions. The immediate post-
intervention effects might be caused by direct engagement 
and mental health knowledge provided during interventions, 
which emphasizes the acquisition of knowledge as a cru-
cial step toward initial behavior change [25]. Even mental 
health literacy showed improvements after just a single 
mental health knowledge session. Ibrahim’s study [76] con-
ducted a single-session intervention involving a lecture and 
video on depression for 101 students at an NGO-managed 
boarding school. This intervention led to improvements in 
depression literacy, with a small but significant effect that 
persisted at the 3-month follow-up (ηp2 = 0.048, P < 0.05). 
Liddle’s [84] single workshop, featuring psychoeducation 
and group discussion, significantly boosted mental health 
knowledge among 102 adolescents from a community sports 
club, demonstrating the effectiveness of even brief inter-
ventions. This finding can offer valuable insights into the 
design of future interventions, allowing for the optimiza-
tion of both their duration and components. While most 

studies concentrated on general awareness and knowledge, 
the others [104] examined specific areas such as depression 
and anxiety specific literacy, which presented challenges in 
synthesizing the findings. Although prior studies contribute 
valuable insights into mental health literacy, achieving meth-
odological consistency is crucial for advancing this field of 
research. A unified approach will facilitate not only better 
comparisons across studies but also the formulation of evi-
dence on effective interventions to improve mental health 
literacy in diverse adolescent populations.

Capacity-building interventions effectively promoted ado-
lescents’ resilience in the short and long term, albeit with 
a noticeable reduction in their effects over time (similar to 
the above-mentioned benefits on mental health literacy). 
This finding was different from those of previous reviews, 
which indicated that resilience-focused programs for chil-
dren and adolescents can have sustained effects for up to 
six months [111]. Short-term capacity-building interven-
tions [63, 67–69, 73, 75, 79, 82, 83, 85, 87, 90, 95, 99, 101, 
107] significantly improved adolescent resilience within one 
month post-intervention, with notable gains in the interven-
tion groups versus the control groups. However, the high 
study heterogeneity suggests significant variability in the 
results. Assessments of the medium-term (1–6 months) [67, 
83, 85, 90] and long-term (≥ 6 months) [68, 79, 95] effects 
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 Long-term post-intervention ( 6 months) effects of RCT capacity-building interventions on resilience12

 Long-term post-intervention ( 6 months) effects of RCT capacity-building interventions on resilience

without Chung et al. 2022 12

a

b

1 The number of par�cipants in cluster RCTs Johnstone 2020 and Seale 2021 has been adjusted for effect sample size, with calcula�on
provided in Supplementary Informa�on 2
2 The number of par�cipants in cluster RCTs Johnstone 2020 and Seale 2021 has been adjusted for effect sample size, with calcula�on
provided in Supplementary Informa�on 2

Fig. 9   Long-term post-intervention (≥ 6 months post-intervention) effects on resilience

were relatively scarce, and the medium-term effects were 
not significant. When study by O'Connor et al. [90] were 
removed, the effect of strength-based capacity-building 
interventions on resilience showed a statistically significant 
difference. We observed that among the four studies examin-
ing medium-term effects, only the population in O'Connor's 
study consisted of elementary school students(median age 
11), while the other three studies [67, 83, 85] involved high 
school students(median age 14–16). This age difference 
might contribute to the disparity in findings. Further analy-
sis revealed that the baseline resilience level in O'Connor's 
study was relatively high, which could make it more chal-
lenging to achieve significant improvements compared 
to studies with lower baseline levels. This highlights that 
although the World Health Organization defines adolescents 
as those aged 10–19 [112], different ages within this stage 
may exhibit varying resilience levels. Future research should 
consider age differences and baseline resilience levels, 
ensuring these factors are fully reported. There was a small 
but significant long-term effect for resilience. However, the 
effects of the interventions tended to decline over time; thus, 
without reinforcements and further support, the positive 
effects of these psychoeducation programs will not be sus-
tainable [64]. Continuous education and/or booster sessions 
can be used to sustain the benefits in mental health literacy 

and the related concepts of non-stigmatizing attitudes and 
wellbeing [113]. Challenges in maintaining the interven-
tions’ effectiveness may stem from the dynamic nature of 
resilience, which involves complex interactions between 
protective factors that enable individuals to face adversity 
[114]. Resilience develops over time through repeated inter-
actions with one’s environment. Adolescence is a critical 
period characterized by significant developmental shifts. As 
adolescents grow, their needs and challenges change, requir-
ing adaptive interventions. Strategies that were effective in 
early adolescence may become less relevant as they transi-
tion into later stages, leading to diminishing intervention 
effects. Intervention components such as self-awareness, 
social skills, family support, community resources, and 
adventure programs interact in complex ways. While these 
interventions enhance resilience, their effectiveness can vary 
over time. For example, high self-awareness might initially 
lead to better resource utilization, but without ongoing sup-
port or new challenges, this effect can wane. Protective inter-
vention components often reinforce each other in feedback 
loops. For instance, participating in extracurricular activities 
can boost self-esteem, which encourages further personal 
growth. If these activities or opportunities decrease over 
time, the reinforcing cycle weakens, potentially reducing 
resilience. Subgroup analysis revealed that different study 
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a  Immediately post-intervention (< 1-month) effects of RCTs on depression1

b  Immediately post-intervention (< 1-month) effects of RCTs on anxiety 

c  Immediately post-intervention (< 1-month) effects of RCTs on anxiety (removing Zhang., 2021)  

1 The number of par�cipants in cluster RCTs (Berger 2018; Leventhal 2015; Maalouf 2020) has been adjusted 
for effect sample size, with calcula�on provided in Supplementary Informa�on 2

Fig. 10   Meta-analyses results of capacity-building interventions on depression and anxiety

designs, theoretical frameworks, and types of adolescent 
populations influence intervention effectiveness. For exam-
ple, c-RCTs exhibited moderate heterogeneity, and after the 
removal of a study was likely affected by a ceiling effect 
(leading to nonsignificant outcomes), the intervention effect 
remained significant, with low heterogeneity. Our results 

showed that adolescents with specific risk characteristics, 
such as those from ethnic minorities and lower socioeco-
nomic status or with lower baseline resilience scores, might 
exhibit greater improvements in resilience shortly after the 
capacity-building interventions. In subsequent subgroup 
analyses, vulnerable adolescents [63, 68, 69, 75, 82, 83, 95, 
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Table 3   Effect of capacity building intervention on study outcomes not pooled in the meta-analysis

Outcome Study Instrument Effect sizea, SMD (95%CI)b

Post-inervention 1–18 months(m) 
post-intervention

Mental health 
literacy

Casanas 2022 EMHL Test Recognition 0.64 [0.46, 0.82] 6 m 0.43 [0.26, 
0.61] 12 m 0.43 
[0.25, 0.60]

Knowledge 0.73 [0.55, 0.91] 6 m 0.48 [0.30, 
0.66] 12 m 0.31 
[0.14, 0.49]

Fraser 208 MHKA-Researcher 
defined

knowledge 0.77 [0.14, 1.40] 
***

2 m 1.43 [0.52, 
2.34] **

Awareness −0.13 [−0.74, 
0.47] *

2 m 0.18 [−0.43, 
0.79] **

Yamaguchi 2020 MHKA-Researcher defined 1.58 [1.43, 1.74] 
***

2 m 0.85 [0.71, 
1.00] ***

Skre 2013 MHKA N/A N/A
Fretian 2023 MHKS 0.77 [0.45, 1.09] 

***
N/A

Simkiss 2023 MHKAS N/A N/A
Ionescu 2023 MHKAS Knowledge 0.04 [−0.19, 0.27] 

***
N/A

Attitudes −0.08 [−0.30, 
0.15] **

N/A

Ibrahim 2020 MHSAS 0.30 [−0.12, 0.71] 
**

N/A

Hassen 2022 MHLq 0.35[0.154–0.542] 
***

N/A

Patafino 2021 MHLS N/A N/A
Morgago 2021 QuALiSMental N/A N/A
Vella 2021 D-lit/A-lit Depression-literacy 0.63 [0.32, 0.94] 

***
N/A

Anxiety-literacy 0.00 [−0.31, 0.31] 
***

N/A

Resilience Imet 2023 APRS 0.95*** N/A
Kallianta 2021 CYRM N/A N/A
Noh 2018 YKRQ-27 −0.11 [−0.87, 

0.64]
1 m −0.12 [−0.89, 

0.65]
O’Cornor 2022 CDRS-10 −0.19 [−0.37, 

−0.01]
1.5 m −0.40 

[−0.60, −0.20]
Sahin 2021 GURGAN’S Resilience Scale N/A N/A
Shelton 2006 Polk-20 N/A N/A
SuraN/Ata 2020 RYDM 0.89*** N/A
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99, 107] showed significant positive effects from the inter-
ventions, whereas non-vulnerable adolescents [67, 73, 79, 
85, 87, 90, 101] did not demonstrate notable improvements. 
Furthermore, interventions with combined or multiple com-
ponents, particularly those integrating positive psychology 
with other psychological health approaches, proved most 
effective in enhancing short-term (< 1 month) resilience. 
However, the findings of this review did not support the 
effectiveness of CBT-based interventions in improving 
adolescents’ resilience, in contrast to the latest systematic 
review on resilience interventions [115]. This discrepancy 
might be attributable to the focus of this review on resil-
ience as a capacity for adaptation, whereas most CBT-based 
interventions aimed to improve emotional symptoms [116]. 
In our review, four studies [75, 85, 90, 99] on resilience 
utilized CBT-based interventions. Interventions that focused 
solely on cognitive biases and discussions of mental health 
were less effective than the control group in boosting resil-
ience [90]. CBT-based cognitive restructuring showed only 
a modest effect on resilience [75]. Conversely, studies that 
incorporated cognitive skills alongside social skills train-
ing and family support as part of broader coping strategies 

resulted in substantial improvements in resilience [85, 99]. 
This indicates that interventions emphasizing comprehen-
sive coping strategies, including social and family support, 
may be more beneficial for enhancing adolescents’ resil-
ience compared with those focusing exclusively on cognitive 
aspects [117]. Additionally, studies using CBT approaches 
in our review were rated as having a moderate or high risk 
of bias, particularly regarding randomization and outcome 
data completeness, potentially skewing the results. This not 
only underscores the importance of tailoring interventions 
to individual needs but also highlights the need for more 
efficient resource allocation to ensure that the most vulner-
able adolescents receive priority in mental health support. 
Such targeted interventions not only helped enhance psycho-
logical resilience in the short term but also created a robust 
foundation for resilience.

Although a previous study on the mediation of self-
efficacy reported that self-efficacy and positive thinking 
were correlated with adolescents’ mental health [118], this 
review found few studies specifically using these constructs 
to enhance mental health outcomes. Because of the limited 
number of comparable studies and varied measurement 

Table 3  (continued)

Outcome Study Instrument Effect sizea, SMD (95%CI)b

Post-inervention 1–18 months(m) 
post-intervention

Self-efficacy Cepukiene 2018 SES General self-
efficacy

0.53 [0.00, 1.05] 
***

N/A

Social self-efficacy 0.57 [−0.19, 1.33] N/A

Furness 2017 Project-K Self-efficacy Questionnaire Academic self-
efficacy

0.52 [0.24, 0.80] * N/A

Social self-efficacy 0.38 [0.13,0.62] * N/A

Help seeking self-
efficacy

0.30 [0.16, 0.44] * N/A

Fretian 2023 HSES 0.56 [0.25, 0.88] 
***

N/A

Leventhal 2015 GSES 2.51 [1.88, 3.1] 
***

N/A

Moran 2023 SEQ-C −0.08 [−0.53, 
0.37]

N/A

Tak 2014 SEQ −0.19 [−0.30, 
−0.08]

18 m 0.12 [0.01, 
0.23]

Positive thinking Robinson 2015 ATQ-P 0.49*** N/A

*** , P < 0.001; **, P < 0.01; *, P < 0.05; N/A = Not reported; EMHL = = EspaiJove Mental health Literacy MHKA = Knowledge about mental 
health, MHKS = Mental Health Knowledge Scale, MHKAS = Mental Health Knowledge and Attitudes Scale, MHSAS = Mental Help Seek-
ing Attitude Scale, MHLq = Mental Health Literacy Questionnaire, MHLS = Mental health literacy scale, QuALiSMental = Questionnaire for 
Assessment of Mental Health Literacy, D-lit/A-lit = Depression Literacy Questionnaire & Anxiety Literacy Questionnaire, APRS = Adolescent 
psychological resilience scale, CYRM = Child and Youth Resilience Measure, YKRQ-27 = Youth Korea Resilience Quotient-27, CDRS = Con-
nor-Davidson Resilience Scale, Polk-20 = Polk Resilience Patterns Scale-20, RYDM = = Indonesian version of Resilience Youth Development 
Module, SES = Self-Efficacy Scale, HSES = Help-seeking efficacy scale, GSES = Schwarzer's General Self-Efficacy Scale, SEQ = Self-Efficacy 
Questionnaire, ATQ-P = = Positive Automatic Thoughts Questionnaire
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tools (SES/GSES/Project K self-efficacy), we were unable 
to pool the results on self-efficacy and positive thinking in 
the included studies for meta-analysis. Only two included 
studies [66, 72] prioritized self-efficacy in their interven-
tions, while others treated it merely as one of many sec-
ondary outcomes. The participants in the solution-focused 
self-efficacy enhancement group intervention for adolescents 
reported a significant increase in general self-efficacy with a 
large effect size compared with the control group. However, 
the intervention did not have a significant effect on social 
self-efficacy. Moreover, interventions using group-based, 
solution-focused approaches (e.g., short-term goal-focused 
practice), participatory activities (e.g., outdoor activities), 
and peer mentorship were more effective in improving ado-
lescents’ self-efficacy than the individual-based intervention 
of 6-week sessions of health coaching, in which adolescents 
met one-on-one with a coach [87]. According to Bandu-
ra’s theory, self-efficacy can be bolstered through mastery 
experiences, verbal persuasion, and vicarious experiences, 
which is consistent with other studies investigating fac-
tors influencing adolescents’ self-efficacy [40, 119]. These 
findings suggest that interventions focused on providing 
vicarious reinforcements and supportive peer experiences 
and recognition can effectively enhance adolescents’ self-
efficacy in mental health promotion. One study adopting 
self-determination theory combined with a youth resilience 
model had low attendance because of the COVID-19 pan-
demic and did not significantly improve self-efficacy [87]. 
Conversely, interventions grounded in positive psychology 
and restorative practices achieved significant success among 
rural adolescents [82]. This suggests that choosing the right 
theoretical framework is crucial for intervention success. 
Different frameworks may be better suited to adolescents 
of diverse types or backgrounds; thus, careful consideration 
of the target population’s characteristics is necessary when 
designing interventions. Interventions in settings such as 
outdoor activities and community challenges significantly 
boosted self-efficacy, demonstrating that supportive and 
motivating environments can enhance effectiveness and 
provide unique experiences that aid skill development and 
confidence-building in adolescents [72]. While we referred 
to “positive thinking” in this review, it is important to note 
that this concept was not defined consistently across studies. 
Various studies have highlighted that the term encompasses 
a range of constructs, including optimism and hope, which 
may serve as more precise alternatives in future research 
[120]. For instance, optimism is characterized by general-
ized expectations of positive outcomes and has been linked 
to better psychological health and resilience. Similarly, hope 
has been shown to drive adaptive behavior and improve cop-
ing mechanisms during stressful situations [121].

Overall, the outcomes of self-efficacy and positive think-
ing as part of capacity-building interventions for adolescent 

mental health are profoundly influenced by multiple fac-
tors, including intervention design, external environment, 
and long-term sustainability. External conditions and imple-
mentation settings significantly impact intervention effec-
tiveness, and flexible and adaptable designs are necessary. 
It may be better to use self-efficacy training in combination 
with other trainings in cognitive and behavioral constructs 
such as positive thinking, coping, and resilience to provide 
more comprehensive and substantial benefits. A multi-fac-
eted approach that combines cognitive-behavioral techniques 
with other therapeutic modalities (such as mindfulness, 
social skills, or adventure programs) may enhance interven-
tion effectiveness. Four RCTs [68, 75, 87, 107] demonstrated 
a significant reduction in depression with low heterogene-
ity, whereas two c-RCTs [82, 86] did not show significant 
effects. This discrepancy may be explained by the influence 
of intra-cluster correlations and the heightened sensitivity of 
c-RCTs to contextual factors like school culture, peer influ-
ence, and administrative support.

Limitations and implications

This review has several limitations.
First, there was substantial heterogeneity among the 

included studies in terms of their study designs, sample 
sizes, theoretical frameworks, types of interventions, and 
lengths of follow—ups. This heterogeneity posed chal-
lenges to data synthesis and undermined the credibil-
ity of the pooled evidence. The medium-term effect of 
resilience became significant after removing O'Connor's 
study from the meta-analysis, which had previously 
shown non-significant results. This finding highlights 
the need for cautious consideration of the robustness of 
these results.

Second, this study included quasi-experimental stud-
ies, which may lead to selection bias and reporting bias. 
Significant risks of bias were identified in the studies, par-
ticularly due to inadequate allocation concealment and the 
lack of blinding during outcome assessments. These issues 
likely introduced systematic errors, undermining the inter-
nal validity of the studies and potentially skewing their 
findings. Additionally, the narrative synthesis itself may 
have been limited by the variability in study methodolo-
gies and outcomes, which could affect the overall conclu-
sions drawn from this review.

Third, our meta-analyses were limited to evaluating 
the short-term effects of the interventions, as the stud-
ies mainly had follow-up periods of less than 1 month. 
Longer-term evaluation of the effectiveness of the inter-
ventions with a larger and more diverse sample is recom-
mended to provide more conclusive evidence on sustain-
able benefits for adolescents’ mental health.
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Fourth, while our exclusion criteria focused on adoles-
cents with clinically diagnosed mental health disorders, it 
is important to note that non-selected populations, such 
as those recruited from public schools, may include sub-
groups with significant levels of mental distress [112]. 
These adolescents, though not formally diagnosed, may 
exhibit symptom levels above clinical cut-offs, poten-
tially influencing intervention outcomes. Future research 
should assess and report baseline symptom levels to bet-
ter understand how capacity-building interventions impact 
adolescents across the mental health spectrum, from those 
with subclinical symptoms to those with more pronounced 
distress.

Fifth, we only included Chinese and English literature, 
which may introduce certain biases. Future studies are rec-
ommended to have no language limitations. Due to the long 
interval between preregistration and the conduct of the sys-
tematic review, our manuscript has some deviations from the 
preregistration. To maintain consistency, we have updated 
the preregistration. Additionally, we have provided Table (SI 
7) to present the deviations between the preregistration and 
this manuscript, along with the reasons for these changes.

Finally, although our research referenced the World 
Health Organization's definition of adolescents as those 
aged 10–19, some studies suggest that a definition of 10–24 
years corresponds more closely to adolescent growth and 
general understandings of this life phase. Future research 
could consider expanding the definition of adolescents to 
this broader age range [122].

Strength-based capacity-building interventions can 
simultaneously enhance mental health literacy, resilience, 
self-efficacy, and positive thinking, as these four elements 
are closely interrelated and mutually reinforcing. Improved 
mental health literacy may aid in the recognition and man-
agement of psychological issues, thereby boosting resilience. 
Enhanced resilience can strengthen the ability to cope with 
challenges, increasing self-efficacy, and greater self-efficacy 
may empower individuals to face difficulties more confi-
dently, fostering positive thinking. Positive thinking can 
reinforce all of these elements, creating a virtuous cycle that 
comprehensively boosts psychological capital and overall 
mental health. The findings of this review offer prelimi-
nary insights that can inform practice and policy regarding 
capacity-building interventions for adolescents. First, capac-
ity-building interventions should be guided by combined or 
multiple approaches or components of psychological theo-
ries/models, such as psychoeducation, cognitive and resil-
ience training, and psycho-behavioral elements, to effectively 
enhance resilience and mental health literacy. Addressing 
problem-solving skills and cultural adaptability curriculum 
and activities could be particularly beneficial for boosting 
self-efficacy and fostering positive thinking. Second, con-
tinuous education, reinforcement, and support are crucial to 

sustain these benefits. Capacity-building interventions can 
allocate less time to knowledge acquisition and more time to 
building mental health awareness and literacy, prioritizing 
deepened understanding and sustained benefits. The effects 
of mental health interventions can diminish over time; to 
sustain resilience, interventions should be adaptable, continu-
ously reinforced, and tailored to the changing needs of ado-
lescents as they grow and face new challenges. By precisely 
identifying and responding to the specific needs of individual 
adolescents, we can maximize the effectiveness of interven-
tions and ensure that resources are directed where they can 
have the greatest impact.

Policymakers are encouraged to provide support and allo-
cate resources to integrative multicomponent capacity-building 
programs for adolescents in community and educational set-
tings. Ultimately, the long-term collaborative efforts of gov-
ernments, schools, communities, and families are essential to 
promote adolescents’ mental health through improving their 
resilience, mental health literacy, self-efficacy, and positive 
thinking, thus contributing to healthier future generations. 
Given the limitations in the quality of the studies included in 
this review, these insights should be considered thoughtfully 
and alongside other evidence to guide decision-making.

Conclusion

This systematic review and meta-analysis provides evidence 
that strength-based capacity-building interventions that are 
underpinned by the principles of positive psychology, resil-
ience, and other psychological approaches can significantly 
enhance adolescents’ resilience and mental health in the 
short term (e.g., < 3 months post-intervention). The thera-
peutic components of these interventions, mainly including 
psychoeducation and cognitive and behavioral training, are 
best delivered in schools and group-based settings, foster-
ing a supportive environment for adolescents. However, the 
observed high heterogeneity and varied methodological 
quality of the included studies raised concerns regarding 
the risk of bias and the generalizability of the pooled results. 
To fill the gaps in knowledge on this topic, future research 
should prioritize and include more positive mental health 
elements (mental health literacy, resilience, self-efficacy, and 
positive thinking), as well as gender-specific and person-
centered approaches, in capacity-building interventions to 
enable further evaluation of their long-term effects, par-
ticularly on mental health literacy, resilience, and overall 
well-being. Rigorous high-quality randomized controlled tri-
als will be essential in clarifying the nuances of how these 
interventions can be optimally designed, implemented, 
and evaluated over a reasonably long follow-up period. In 
summary, this review highlights the transformative poten-
tial of strength-based capacity-building interventions for 
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adolescents, setting the stage for the further exploration 
and development of an effective evidence-based capacity-
building intervention for fostering adolescents’ resilience 
and mental well-being.
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