International Journal of Yogic, Human Movement and Sports Sciences 2025: 10(2): 582-586

ISSN: 2456-4419

Impact Factor: (RJIF): 5.88
Yoga 2025; 10(2): 582-586
© 2025 Yoga
www.theyogicjournal.com
Received: 01-08-2025
Accepted: 05-09-2025

Antriksha Verma

Ph.D. Scholar, Department of
Kriya Sharir, Faculty of
Ayurveda, IMS, BHU, Varanasi,
Uttar Pradesh, India

Mrityunjay Patidar

Ph.D. Scholar, Department of
Swasthavritta &Yoga, Faculty
of Ayurveda, IMS, BHU,
Varanasi, Uttar Pradesh, India

Dr. Narendra Shanker Tripathi
Associate Professor, Department
of Kriya Sharir, Faculty of
Ayurveda, IMS, BHU, Varanasi,
Uttar Pradesh, India

Corresponding Author:
Antriksha Verma

Ph.D. Scholar, Department of
Kriya Sharir, Faculty of
Ayurveda, IMS, BHU, Varanasi,
Uttar Pradesh, India

The effect of mindfulness meditation on stress among
adolescents: A comprehensive review

Antriksha Verma, Mrityunjay Patidar and Narendra Shanker Tripathi

DOI: https://www.doi.org/10.22271/yogic.2025.v10.i2h.1837

Abstract

Adolescence represents a critical developmental period characterized by heightened vulnerability to
stress and emerging mental health challenges. Mindfulness-based interventions (MBIs) have emerged as
promising non-pharmacological approaches for stress reduction in this population. This review
synthesizes evidence from randomized controlled trials, meta-analyses, and mechanistic studies
examining the effectiveness of mindfulness meditation in reducing stress among adolescents. The
evidence indicates that MBIs produce small to moderate effects on anxiety and stress reduction in
adolescents (Cohen's d ranging from 0.11 to 0.35). Notably, universal school based programs
demonstrate variable efficacy, with selective or targeted interventions showing greater promise for high-
risk adolescents. Neurobiological mechanisms include modulation of the hypothalamic-pituitary-adrenal
(HPA) axis, enhanced emotion regulation, and reduced rumination. This review highlights key
implementation considerations and identifies research gaps requiring further investigation.

Keywords: Mindfulness, meditation, stress, anxiety, adolescents, students, mental health, school based
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1. Introduction

Adolescence is universally recognized as a developmental period marked by heightened
psychological vulnerability, rapid neurobiological changes, and increased susceptibility to
stress related mental health conditions . Contemporary adolescents face multiple stressors
including academic pressures, peer related challenges, social media induced anxiety, and
family transitions 2. Approximately one in five adolescents experience mental health
disorders, with anxiety and depression representing the most common presentations, and these
conditions often persist into adulthood if left unaddressed ™.

Traditional interventions for adolescent stress, including cognitive behavioral therapy (CBT)
and pharmacological approaches, have demonstrated efficacy but face significant barriers
including limited clinician availability, high costs, and geographic disparities in access [l
Mindfulness based interventions (MBIs), defined as structured programs systematically
training individuals in present moment, nonjudgmental awareness, represent an accessible,
cost-effective alternative for stress reduction . Given that adolescence coincides with
developing metacognitive abilities and heightened developmental plasticity, this
developmental period may represent an optimal window for mindfulness training ©,

This review synthesizes current evidence on mindfulness meditation's effects on adolescent
stress, examines proposed mechanisms of action, critically evaluates study quality, and
identifies key implementation considerations. The review encompasses randomized controlled
trials, meta-analyses, and mechanistic studies published between 2015 and 2025.

2. Adolescent Stress and Stress Response Systems

2.1 Neurobiological Stress Pathways

The hypothalamic-pituitary-adrenal (HPA) axis represents the primary physiological stress
response system, coordinating hormonal responses to perceived threat through sequential
release of corticotropin-releasing hormone, adrenocorticotropic hormone, and cortisol 61,
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While acute cortisol elevation facilitates adaptive responses,
chronic elevation impairs hippocampal function, reduces
memory consolidation, and increases vulnerability to mood
disorders 61, The adolescent period is particularly sensitive
due to ongoing neurobiological development, with heightened
amygdala reactivity relative to adults, coupled with slower
maturation of prefrontal cortical regions responsible for
emotion regulation 1. This developmental asymmetry—the
"dual systems” framework—creates heightened emotional
reactivity when cognitive control remains immature,
rendering adolescents particularly vulnerable to stress effects
[71

2.2 Prevalence and Impact

Mental health conditions in adolescents have reached
epidemic proportions, with anxiety disorders affecting
approximately 1520% of adolescents internationally and rates
increasing substantially in the post-pandemic era [,
Academic stress represents a particularly salient stressor, with
students reporting high pressure related to grades, test
performance, and perceived academic competition [,
Importantly, stress during adolescence predicts substantial
long-term consequences: adolescents experiencing high stress
demonstrate increased substance use onset, greater risk for
adult depression and anxiety disorders, impaired cognitive
development, reduced academic achievement, and increased
mortality from intentional and unintentional causes 2.

3. Mindfulness Based Interventions: Definition and
Adaptations

3.1 Core Concepts

Mindfulness refers to "the awareness that emerges through
paying attention on purpose, in the present moment, and
nonjudgmentally to the unfolding of experience moment by
moment."®! Mindfulness based interventions are structured
programs systematically training individuals in mindfulness
practices and principles, most commonly derived from the
prototype Mindfulness Based Stress Reduction (MBSR)
developed by Kabat Zinn in the late 1980s [*1, Adaptations for
adolescents—including  Mindfulness Based Cognitive
Therapy for adolescents (MBCTA) and school based
universal programs—typically employ shorter session
durations, age appropriate language, and content emphasizing
academic stress and peer relationships rather than chronic
pain [,

3.2 Proposed Mechanisms

Multiple theoretical frameworks propose mechanisms through
which mindfulness reduces stress: (1) attention regulation—
enhanced capacity to disengage from stress related thoughts
and rumination ™, (2) emotion regulation—nonjudgmental
awareness of emotional experiences and reduced emotional
reactivity 12, (3) stress appraisal modification—
reinterpretation of stressors as less threatening [131, (4)
physiological stress response regulation—activation of
parasympathetic nervous system pathways 41, and (5) self-
compassion development—cultivation of nonjudgmental,
caring attitudes toward oneself during difficulty [*°,

4. Effectiveness of Mindfulness Interventions: Evidence
Review

4.1 Meta-Analytic Evidence

A comprehensive 2022 meta-analysis examining 152
randomized controlled trials with 16,558 children and
adolescents assessed eight outcome categories, including
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anxiety/stress, depression, and executive functioning. When
compared to passive control conditions (waitlist or usual
care), MBIs demonstrated small positive effects on
anxiety/stress (Cohen's d = 0.35) and depression (d = 0.20),
with larger effects observed in studies employing older
adolescent samples. Critically, when compared to active
control conditions (e.g., physical education or health
education), effects were substantially smaller (d = 0.11 to
0.24), suggesting that some benefits reflect general attention
and expectancy effects rather than mindfulness specific
mechanisms [161,

A 2024 reanalysis of this dataset specifically focusing on
adolescent outcomes (excluding elementary age children)
reported concerning findings: effect sizes on anxiety/stress
were notably reduced and, in some analyses, failed to reach
statistical significance 7. This finding indicates that
universal, school wide mindfulness programs may be less
effective for adolescents specifically than previously believed,
a significant departure from earlier enthusiasm.

A meta-analysis examining mindfulness effects on test
anxiety across age groups found significant effects (Cohen's d
= 0.40), with larger effects in older adolescents 81, A 2025
meta-analysis comparing mindfulness-based interventions to
cognitive behavioral therapy for social anxiety in adolescents
concluded that MBIs demonstrated effectiveness comparable
to CBT while potentially offering cost-effectiveness
advantages [,

4.2 Specific Outcome Domains

Anxiety: Multiple randomized controlled trials demonstrated
significant anxiety reductions following MBIs. A classroom-
based mindfulness program delivered over 810 weeks showed
significant anxiety reduction in high school students
compared to usual health class controls °1. A boarding school
pilot study of mindfulness in at-risk adolescents demonstrated
improvements in anxiety and negative affect compared to
attention control conditions Y. Online mindfulness-based
cognitive therapy significantly reduced anxiety symptoms in
moderate and high-risk adolescents, with differential effects
by baseline risk level 22,

Depression: Studies examining depression-specific outcomes
are less common. A randomized trial examining MBCT for
problematic mobile phone use found significant depressive
symptom reductions following intervention %1, Broader meta-
analyses report effect sizes on depression ranging from d =
0.16 to 0.20 in adolescent samples 1261,

Perceived Stress: Quasi-experimental and pilot studies
employing perceived stress measures report significant
reductions following MBIs 24,

4.3 Effects Across Different Populations

Risk stratification: Studies found differential effects based on
baseline risk level, with moderate risk and high risk
adolescents (more severe baseline psychiatric symptoms)
demonstrating greater symptom reduction than universal
samples 22, This suggests targeted interventions for high risk
youth are more effective than universal approaches.

Universal versus selective: MBIs in academic school settings
with general student populations demonstrate smaller effect
sizes compared to interventions delivered to clinically
referred or high-risk adolescent samples 7). This distinction
carries  important  implications  for  implementation
expectations and outcomes.

Age effects: Several studies report larger effects in older
adolescents (high school age) compared to younger
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adolescents, possibly reflecting greater developmental
capacity for metacognition and self-reflection 6],

4.4 Comparison with Other Interventions

A recent meta-analysis comparing MBIs to CBT for social
anxiety in adolescents found comparable effectiveness
between approaches, with MBIs potentially offering
advantages in cost effectiveness and acceptability [*°1. School
based interventions incorporating mindfulness demonstrated
larger effects on stress-related physiological parameters
(cortisol, blood pressure, heart rate variability) compared to
interventions without mindfulness components 2],

5. Neurobiological Mechanisms

5.1 HPA Axis and Cortisol Regulation

Limited research directly examines HPA axis changes in
adolescent  mindfulness  practitioners. A randomized
feasibility study of adolescents with early life trauma
randomly assigned to eight Mindfulness-Based Stress
Reduction for Teens (MBSRT) sessions or waitlist control
found medium effect sizes trending toward significance in
cortisol stress reactivity reduction %1, However, small sample
sizes and high dropout rates limit confidence. A meta-analysis
of mindfulness and HPA axis functioning across diverse
populations concluded that cortisol effects are variable, with
some studies demonstrating reductions and others minimal
effects, and that specific mindfulness components
(particularly socio-affective training) influence cortisol
outcomes 271,

5.2 Emotional Regulation and Rumination

Within person longitudinal study examining daily associations
found that daily mindfulness moderated the relationship
between daily stressors and psychological distress in
adolescents 281, Importantly, adolescents with high daily
mindfulness  experienced  reduced  distress  despite
encountering stressors, suggesting the primary mechanism
involves altered stress processing rather than stressor
avoidance 28, A pilot study examining self-compassion as a
mediating pathway found that mindfulness based intervention
increased self-compassion, which in turn predicted decreased
stress and improved emotional wellbeing 51,

5.3 Brain Structure and Function

While limited adolescent neuroimaging research exists,
studies in adults provide mechanistic insight. Adult research
demonstrates that mindfulness training increases hippocampal
volume (critical for memory and HPA axis negative feedback
regulation), reduces amygdala reactivity to emotional stimuli,
enhances prefrontal cortex activation and connectivity, and
alters default mode network patterns associated with reduced
mind wandering % 30 31 However, these adult-derived
mechanisms may not directly transfer to adolescent
populations with ongoing brain development, representing a
critical research gap.

6. Implementation Considerations and Barriers

6.1 Delivery Modalities

MBIs for adolescents have been delivered through multiple
formats: school based universal programs (integrated into
regular curricula), clinical group interventions (812 weeks in
mental health settings), and online/digital delivery
(particularly post-pandemic) © 22, Overall adolescent
acceptability appears favorable, with qualitative research
indicating that adolescents often find mindfulness personally
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meaningful and report benefits beyond quantitative measures
[32 However, engagement and retention present practical
challenges in universal school settings.

6.2 Implementation Barriers and Facilitators

Barriers: Limited teacher training and expertise, time
constraints and competing curricular demands, difficulty
integrating into existing structures, educator skepticism
regarding evidence, variability in implementation quality, and
limited resources for sustained delivery.

Facilitators: Clear practical guidance, age-appropriate
engaging curricula, integration into existing structures,
administrative support, evidence presentation demonstrating
effectiveness, peer acceptance and social norming, perceived
relevance to student experiences, and brief practices
compatible with school schedules.

7. Critical Evaluation of Evidence Quality and Limitations
7.1 Methodological Considerations

Study quality limitations include small sample sizes creating
limited statistical power, inconsistent specification of control
conditions (passive vs. active) substantially influencing
observed effect sizes, inadequate blinding and allocation
concealment, high dropout rates creating bias, short follow-up
periods (most studies assess immediately post intervention),
and inadequate measurement of intervention dose [33 34,
Publication bias likely inflates effect size estimates.

7.2 Heterogeneity and Developmental Gaps

Substantial  heterogeneity exists across interventions,
populations, and outcome measures, limiting meta-analytic
synthesis. Critically, most mechanistic evidence derives from
adult populations, yet adolescent brains differ substantially in
developmental trajectory and functional organization from
adult brains, suggesting adult-derived mechanisms may not
accurately characterize adolescent processes [BH. This
represents a significant gap requiring adolescent specific
neuroimaging research.

8. Key Gaps and Future Directions

Critical research gaps include: (1) adolescent specific
neuroimaging examining brain structural and functional
changes, (2) long-term follow-up studies (beyond 23 months
post intervention), (3) systematic examination of individual
difference factors predicting response, (4) direct mechanistic
research on biomarkers in adolescents, (5) comparative
effectiveness trials of MBIs versus established treatments, and
(6) implementation science approaches examining real world
scalability and fidelity.

9. Clinical and Educational Recommendations

For practitioners: Mindfulness-based cognitive therapy
represents a feasible adjunctive intervention, particularly for
adolescents with identified anxiety, depression, or stress
related presentations. Implementation should emphasize
quality facilitator training, integration into existing treatment
frameworks, and monitoring of engagement and adherence.
For  educators:  Schools  considering  mindfulness
implementation should prioritize targeting high risk
adolescents rather than universal programs, secure
administrative support, provide comprehensive staff training,
integrate into existing structures (health class, advisory
periods), employ brief practical techniques, and collect
implementation quality data.

For researchers: Future research should employ rigorous
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designs, adequate sample sizes, multimethod outcome
assessment, inclusion of biological markers, adolescent
specific neuroimaging, and investigation of mechanisms
underlying intervention heterogeneity.

10. Conclusion

Mindfulness based interventions demonstrate small to
moderate effects on adolescent stress and anxiety, with
effectiveness comparable to cognitive behavioral therapy in
some contexts. Evidence supports selective, targeted
interventions for high-risk adolescents over universal school
based programs. Proposed mechanisms include HPA axis
modulation, enhanced emotion  regulation, reduced
rumination, and increased self-compassion, though
adolescent-specific mechanistic research remains limited.
Mindfulness meditation represents a feasible, cost effective
adjunctive strategy for adolescent stress reduction when
delivered with adequate quality, intensity, and tailoring to risk
level. Continued research examining mechanisms, long term
effects, optimal implementation parameters, and comparative
effectiveness will advance the field and support evidence
based integration of mindfulness into adolescent mental
health and educational settings.
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