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Keywords: Background and Purpose: Adolescence is recognized as one of the most challenging periods of
Adolescent, life, and the need to implement effective interventions in this group is very necessary.. The Learning
Learning to BREATHE, to BREATHE (L2B) curriculum is a new and promising school-based intervention for adolescents,
Mindfulness, yet a comprehensive systematic review of randomized controlled trials (RCTSs) on its efficacy has not
Review so far been conducted. Thus, this study aimed to systematically review RCTs concerning the

effectiveness of the L2B on psychological outcomes in adolescents aged 12 to 19, including
depression, anxiety, stress, emotion, compassion, resilience, cognitive functions, social support, and
life satisfaction.

Method: This systematic review was conducted using keywords such as "Learning to BREATHE,"
"mindfulness,” "adolescen*,” "randomized controlled trial," "depression,” "anxiety," "stress,"
"emotion," "compassion,” "resilience," "cognitive functions,” "social support,” and "life satisfaction"
across the following databases: PubMed, Psyclinfo, Google Scholar, ProQuest, and Scopus (from
January 2009 to July 2025). Initially, 490 studies were retrieved based on inclusion criteria. After
applying exclusion criteria and assessing quality according to the PRISMA guidelines, 14 studies
remained for full analysis. Due to heterogeneity among the studies, data were synthesized and
described using a narrative synthesis approach.

Results: The systematic review of 14 RCTs involving 1,314 adolescents indicated that the L2B
demonstrates favorable effectiveness in several domains. The curriculum was significantly effective
(p < 0.05) in reducing symptoms of depression and anxiety (with effect sizes ranging from g = -0.34
to g = -1.26), and showed substantial efficacy in mitigating perceived stress (g = -0.80). Conversely,
results for variables such as self-compassion, resilience, executive functions, and social support were
inconsistent across studies. Notably, despite the nature of the intervention, no significant effects were
reported for mindfulness, acceptance, or academic performance (including grades and school
attendance) (p > 0.05).

Conclusion: The findings of this review suggest that the L2B can be effective in improving key

Received: 2 Nov 2025 components of adolescent mental health, such as depression, anxiety, and stress. However, further
Accepted: 27 Dec 2025 research is required to explore its impact on variables like mindfulness, which serves as the
Available: 28 Dec 2025 theoretical foundation of the intervention.
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Introduction

Adolescence is a sensitive period marked by rapid biological
and cognitive changes which, simultaneous with identity
formation, can lay the groundwork for mental health challenges
(1). Lack of attention to these challenges increases the risk of
disorders such as anxiety and depression; thus, school-based
preventive interventions, which are directly implemented in
schools, have been developed to promote adolescent mental
health (2, 3). Among these methods, mindfulness-based
interventions, and specifically the Learning to BREATHE
(L2B) curriculum, have gained attention due to their flexible
structure and high effectiveness (2, 4). This curriculum, the new
version of which was introduced in 2021, integrates
mindfulness, psychoeducation, and neuroscience, focusing on
six areas: increasing adolescents' awareness of their body,
reflections, emotions, attention, tenderness, and habits. (5, 6).
The L2B curriculum includes short meditations and
developmentally appropriate exercises for adolescents, offered
in 6, 12, and 18-session formats, tailored to different adolescent
age groups (7).

Numerous research studies have confirmed the effectiveness
of the L2B curriculum on emotion regulation (9), mindfulness,
self-compassion, and life satisfaction (10), reduction of
perceived stress (11), and depression (12, 13). However, some
studies have reported contradictory results, such as a lack of
significant impact on stress and certain emotional subscales
(14), depression in younger adolescents (15), and self-
compassion (16). Several randomized controlled trials have
been conducted to evaluate the effectiveness of the Learning to
BREATHE on the psychological components of adolescents
(18-27). However, given the novelty of the L2B, the presence
of inconsistent findings, and the lack of a comprehensive
review specifically dedicated to RCTs of this intervention,
there is a clear need for a systematic review after years of its
implementation. Thus, this study aimed to systematically
review RCTs concerning the effectiveness of the L2B
curriculum on psychological outcomes in adolescents aged 12
to 19, including depression, anxiety, stress, emotion,
compassion, resilience, cognitive functions, social support, and
life satisfaction.

Method
This study is a systematic review, the report of which was
prepared based on the PRISMA guidelines (28).
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Comprehensive data searching was conducted from January
2009 to July 2025 across the databases PubMed, Psycinfo,
ProQuest, and Scopus. Google Scholar was also used as a
supplementary tool to increase coverage. The search strategy
involved combining the key terms: "Learning to BREATHE,"
"Mindfulness," "Adolescen*," "Randomized Controlled Trial,"
"Depression," "Anxiety," "Stress," "Emotion," "Compassion,"
"Resilience," "Cognitive functions,” "Social support,” and
"Life satisfaction". Inclusion criteria for the study were
English-language Randomized Controlled Trials (RCTs) that
investigated the effectiveness of the L2B on adolescents aged
12 to 19, compared to control groups (active, waitlist, or usual
curriculum). Conversely, studies with quasi-experimental
designs, non-adolescent populations, low methodological
quality, or lacking valid assessment tools were excluded from
the review process.

Out of 490 initial findings, 14 articles were finally selected for
analysis after duplicates were removed and a two-stage
screening process was conducted by two independent reviewers
(with a Cohen's Kappa agreement of K=0.69). To assess the risk
of bias, the Cochrane Risk of Bias tool (RoB2) was used (29).
The risk of bias for each study was assessed based on five
domains: 1) Randomization process, 2) Deviations from the
intended interventions, 3) Missing outcome data, 4)
Measurement of the outcome, and 5) Selection of the reported
result. The assessments indicated that most studies had "some
concerns” (moderate risk of bias), and due to limitations such
as the inability to blind participants and the use of self-report
measures, no study was classified as entirely "low risk™ of bias.
Finally, due to the high heterogeneity among studies in terms
of the number of sessions, population type (clinical/general),
and measurement tools, a meta-analysis was not feasible. In
situations where quantitative data synthesis is not possible, the
narrative synthesis approach is considered appropriate for
summarizing and presenting findings (30). The extracted
results were first categorized and grouped based on dependent
variables in the conclusion section, and subsequently, the
effectiveness of the L2B curriculum in different studies was
examined and explained.

Results

Table 1 presents the characteristics of the 14 studies reviewed
on the Learning to BREATHE curriculum; the reported items
include the author, year, country, sample size, results (including
effect size and significance), and control group.

Table 1. Summary of Studies on the Effectiveness of the Learning to BREATHE Curriculum in Adolescents

Sample

No. Author Year Size Country Results Control Group
The L2B curriculum significantly improved participants'
psychological-social resilience (p < 0.05; n2=0.21). Usual Health
1 Felver et al. (18) 2019 40 USA However, no significant changes were observed in Education
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psychosocial problem behaviors, school attendance rates, or

Curriculum
seasonal academic grades (p > 0.05).
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L2B significantly reduced depression in students (p < 0.05; g

Substance
2 Bluth et al. (16) 2016 33 -

-1.26). Small to moderate effect sizes were observed for Abuse
USA : - - . - -
anxiety, mindfulness, perceived stress, and social connection, Prevention
but these were not significant (p > 0.05). Education
L2B led to a significant decrease in symptoms of depression
o (p < 0.05; d = -0.34) and anxiety (p < 0.05; d = -0.48), while
3 DV"ra}‘fgv)a etal. 7 109 USA

life satisfaction significantly increased (p < 0.01; d = 0.41).
A near-significant reduction in sleep problems was also
reported (p = 0.07).

Waitlist Group

L2B showed significant effectiveness in variables of
depression (p < 0.05; R? = 0.09), emotion suppression (p <
4 Lau et al. (20) 2020 111 USA 0.001; B =-0.76), and perceived social support (p < 0.05; R?
= 0.24). However, no significant effectiveness was reported
for acceptance, mindfulness, and family support (p > 0.05).

Interpersonal
Skills Training
for Adolescents

This study showed that L2B was significantly effective on
parental externalizing behaviors (p < 0.05; n? = 0.29) and -
5 Ay L (I AU L Sieia was effective at the trend level on children's internalizing biEniiE: Eretn
symptoms and expressive suppression (0.05 < p <0.1).

L2B resulted in a significant reduction in internalizing
symptoms (depression and anxiety) (p < 0.05; g = 0.50) and
perceived stress at the end of the intervention (p < 0.05; g =

6 Fung et al. (22) 2019 145 USA 0.80). Small to moderate reductions in attention problems,
cognitive reappraisal, expressive suppression, emotional

processing, emotional expression, rumination, and avoidant

fusion were reported, which were not significant (p > 0.05).

Waitlist Group

The L2B curriculum showed significant effectiveness on
executive function components, including emotional
7 Lam a?g?jelden, 2020 115 Hong inhibition (p < 0.05; g = 0.61) and self-monitoring (p < 0.05;

Usual School
Kong g = 0.55), as well as melancholic rumination (p < 0.05; g = - Curriculum
0.75). Intervention effects on working memory and
internalizing problems were not significant (p > 0.05).
L2B was significantly effective in reducing depression (p < Usual Health
Shomaker et al. 0.05; g = -0.56) and insulin resistance (p < 0.01; g = -0.74), ;
8 2019 32 USA L . Education
(12) but no significant changes were reported in body fat and Curriculum
mindfulness (p > 0.05).
Significant improvement was reported in executive function
indicators, such as reduced cognitive interference
susceptibility and improved working memory (p < 0.05). Usual Health
9 Frank et al. (24) 2021 213 USA People who practiced regqlarly (at least once a month) Education
reported small to moderate improvements in areas such as Curriculum
emotional awareness and clarity, impulsivity control, social
bonding, self-compassion, and reduced stress and substance
use.
. - . . Daily
Eivaznezhad L2B reported significant effectiveness on students' self- Conversation
10 Firouzsalari et al. 2025 60 Iran compassion (p < 0.001; n? = 0.37) and anxiety symptoms (p with Empath
(25) < 0.001; n? = 0.32) compared to the active control group. and Reflgctio)rll
. L2B did not have a significant impact on psychosocial
11 ACTIED CEEL 2022 66 USA resilience and perceived stress among adolescents with low Usual_SchooI
(26) - Curriculum
baseline stress levels (p > 0.05).

Gomez-Odriozola . During this study, L2B created a significant reduction in
12 and Calvete (15) 2021 300 Spain depression (p < 0.05; g = -0.74), depressive emotional states
(p < 0.05; g = -0.74), and interpersonal problems (p < 0.001;

Inactive Waitlist
Group
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13 Ray et al. (27) 2024 29 USA

14 Basch et al. (8) 2024 42 USA

The L2B curriculum significantly improved participants'
ability to cope with stress (p < 0.05) and led to a near- Education
significant reduction in diabetes-related distress (p = 0.06).
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g = -0.32), and there was a near-significant trend in reducing

physical symptoms (p = 0.051; g = -0.16).
Active Diabetes

Control Group

The overall trend of results showed that the L2B curriculum

can be significantly effective in reducing depression (p < Uéléilc';t?g‘:]th
0.05; g = -0.79) and improving diabetes-related blood Curriculum

glucose levels (p < 0.05; g = -0.72).

g: (Hedges' g) - d: (Cohen's d) - % (Eta squared) - R?: (Coefficient of determination) - B: (Unstandardized regression coefficient - g:

(Hedges' g) - p: (Significance levels)

The analyzed studies (2016-2025) were primarily conducted
in the USA and included 1,314 adolescents, with sample sizes
ranging from 19 to 300 participants. Based on the narrative
synthesis of the 14 RCTs, the results generally support the
effectiveness of the L2B across several psychological
components, although significant inconsistent findings exist.
For instance, the intervention led to a significant reduction in
depressive symptoms, with effect sizes often ranging from
moderate to large (e.g., g = -0.79 to -1.26), and anxiety (e.g., d
= -0.48 and n? = 0.32). These reductions also encompassed
depressed emotional states and brooding rumination (e.g., g = -
0.75). Furthermore, the program resulted in a significant
increase in self-compassion (m?> = 0.37) and psychosocial
resilience (n? = 0.21), though contradictory results were also
found. In the domain of executive functions, significant
improvements were reported in key components such as
emotional inhibition (g = 0.61) and self-monitoring (g = 0.55).
Finally, in clinical populations, the L2B demonstrated
significant and substantial effects in reducing insulin resistance
(g = -0.74) and improving blood glucose control (g = -0.72)
among adolescents with Type 1 diabetes.

Conclusion

This study aimed to systematically review RCTs concerning the
effectiveness of the L2B curriculum on psychological
outcomes in adolescents aged 12 to 19, including depression,
anxiety, stress, emotion, compassion, resilience, cognitive
functions, social support, and life satisfaction. The review of
the 14 selected articles indicated that the program is generally
effective in improving adolescent mental health, although
contradictory evidence was also observed.

Depression, Anxiety, and Rumination: In seven RCTs, the
L2B demonstrated significant effectiveness in reducing
depression, with moderate to large effect sizes (8, 12, 15, 16,
19, 20, 22). This intervention was successful in ethnically
diverse schools (16), among college freshmen (19), and in
individuals with high levels of depression (20); however, it may
require modifications for younger adolescents (15). Findings
regarding rumination remain inconsistent, with one study
reporting effectiveness (23) and another showing no significant
change (22). Regarding anxiety, three out of four studies
confirmed significant effectiveness in older adolescents (19),
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younger adolescents (22), and Iranian participants (25), while
one study (16) found the effect size to be small and non-
significant.

Emotion, Stress, and Cognitive Functions: A review of five
studies in the domain of emotion yielded inconsistent results:
significant reductions in emotional suppression (20), trend-
level effectiveness (21), and improvements in emotional
inhibition (23) were reported. However, regarding emotional
awareness/clarity, improvements were only achieved through
regular practice (24), while changes in the variables of
expressive suppression and cognitive reappraisal were non-
significant (22).

In the domain of stress (3 studies), the intervention led to a
significant reduction in perceived stress and an improvement in
coping skills (22, 27), except among individuals with low
baseline stress levels (26). Regarding cognitive functions (2
studies), improvements were observed in interference
sensitivity, working memory, mind-wandering, and impulse
inhibition (24), as well as emotional inhibition and self-
monitoring (23). Nevertheless, one study (22) reported the
impact on attention and working memory to be non-significant.
Compassion and Third-Wave Behavioral Variables: While
the L2B led to significant improvement in one study (25) and
improvement with a small effect size in another (24), it is
noteworthy that no significant effectiveness was reported for
the core variables of mindfulness and acceptance—despite
these being the primary components of the program (12, 16,
20). This lack of effectiveness may be attributed to the nature
of mindfulness as a stable trait (12).

Other Psychological, Social, and Physical Variables: In the
social domain, results are inconsistent; an improvement in
social resilience was reported in one study (18), while another
found no change (26). Furthermore, the intervention was
effective for social support (20) and life satisfaction (19), but it
had no impact on problem behaviors or academic achievement
(18). Regarding physical indicators, the program's
effectiveness was confirmed in reducing blood glucose and
insulin resistance (8, 12) and decreasing substance use (24);
however, no effect on body fat was observed (12). Additionally,
a reduction in parental externalizing behaviors (21) was among
the positive outcomes of the program.

The primary limitations of this review include high
heterogeneity in the number of sessions, methodologies, and
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measurement tools, as well as the heavy focus of studies on
American populations (11 out of 14 articles), which limits
generalizability. Moreover, research gaps exist regarding key
variables such as mindfulness and acceptance, along with a lack
of full control over confounding factors (such as socioeconomic
status or intelligence). It is suggested that future research focus
on diversifying the studied populations internationally (e.g., in
Iran), standardizing methodologies, prioritizing objective
variables, and investigating the mediating mechanisms of the
effects.

In summary, the L2B is highly effective and pioneering in
reducing depression, anxiety, and stress among adolescents;
however, its efficacy regarding cognitive, social, and third-
wave variables still requires further and more rigorous
investigation.
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