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Abstract: Adolescence is a critical period for establishing health behaviors, yet over 80% of
adolescents worldwide are insufficiently physically active. This scoping review synthesizes recent
evidence on the effects of physical activity (PA) on the physical and mental well-being of
adolescents, aiming to identify key factors for effective interventions. Two reviewers conducted a
scoping review following PRISMA-ScR guidelines across four databases (Medline, Scopus,
Scientific Electronic Library Online, ScienceDirect) for studies published between June 2015 up to
Decem-ber 2024. Inclusion criteria focused on adolescents (10-19 years) and the impact of PA on
physical and/or mental well-being. The methodological quality of the 14 included studies was
assessed using the Mixed Methods Appraisal Tool (MMAT). The evidence consistently shows that
PA im-proves cardiorespiratory fitness, body composition, and acts as a mediator for health-
related quality of life. Mentally, PA is associated with reduced symptoms of depression and anxiety,
improved selfesteem, and enhanced emotional regulation. Aerobic exercise, sports participation,
and mind-body activities like yoga were identified as particularly beneficial modalities. This
review confirms that regular physical activity is a fundamental strategy for promoting holistic
health in adolescents. To enhance effectiveness, future interventions should combine multiple
components, reflect adolescents’ preferences, and be embedded within school and community
environments to support actionable public health strategies.

Keywords: physical activity, stress management, well-being, movement, development

1. Introduction

Physical activity (PA) is recognized for its substantial benefits in promoting physical
health. Recent studies reveal that over 80% of adolescents do not reach recommended lev-
els of PA, and mental health problems affect approximately 10-20% of this population
worldwide [1,2]. Over the past decades, increasing research has focused on the positive
impact of physical activity on mental health. Regular physical activity has been shown to
improve mental health by reducing symptoms of anxiety and depression, enhancing self-
esteem, and strengthening social skills [3].

PA also acts as a powerful tool for stress relief, strengthening coping mechanisms,
reducing psychological distress, and contributing to suicide prevention. [4].

Participation in regular PA is associated with numerous health benefits, including
improved cardiorespiratory fitness (CRF), body composition, cardio metabolic profile [5-
7].

Beyond its physical benefits, regular participation in sports fosters self-esteem, pro-
motes social integration, and supports emotional regulation, playing a key role in shaping
healthy adolescent identities. [8].

Adolescence represents a critical period of development during which personal
lifestyle choices and behaviour patterns establish, including the choice to be physically
active. Physical inactivity, sedentary behaviour and low cardiorespiratory fitness are
strong risk factors for the development of chronic diseases with resulting morbidity and
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mortality, as well as reduced occupational productivity. The World Health Organization
(WHO) and the Centers for Disease Control and Prevention (CDC) recommend at least 60
minutes of moderate-to-vigorous physical activity daily for adolescents to maintain opti-
mal physical and mental health [2,9]. Worrying trends in adverse PA behaviours
necessitate urgent and concerted action [10].

The increase in adolescent mental health problems can be attributed to various
factors, including academic pressure, the influence of social media, family dynamics, and
socioeconomic conditions [11,12]. Moreover, regular engagement in physical activity also
helps in cultivating a habit of positive stress coping over the long term [13].

Regarding the physical and mental well-being of adolescents, studies further
highlight the role that PE in school can play in protecting them from mental illness. PE
can significantly reduce confusion and self-directed aggression, which may help lower
suicide risk among adolescents [14].

Participation in PA influences cognitive functions, including working memory and
cognitive flexibility. [15]

Adolescence is marked by significant physical, emotional, and social changes,
growth spurts, and changes in identity. Therefore, the objective of the review is to evaluate
the results of different studies and to identify several categories of factors that can better
illustrate the directions on which to act more effectively through PA in adolescents.

Although the literature highlights numerous benefits of physical activity on
adolescent health [16,17] there are still opportunities in the integrated approach of the
simultaneous impact on the physical and mental dimensions. In this context, this paper
aims to fill an existing gap in current research, by conducting a scoping review of relevant
studies from the last decade. A scoping review was most appropriate for these outcomes
because it is exploratory in nature and incorporates a variety of research designs, focusing
on breadth rather than depth.

We opted for the scoping review because the literature is extremely heterogeneous
in terms of types of interventions, evaluation instruments, and outcomes reported. The
main objective is to map study types, outcome areas, and research gaps, not to estimate
effects or compare interventions, which would be specific to a systematic review.

The main goal of this scoping review is to identify and analyze categories of factors
associated with physical activity that may influence adolescents’ physical and mental
well-being, providing insights to guide future intervention programs adapted to their real
needs.

2. Results

Of the 1440 articles initially identified, 14 studies were selected for inclusion in this
review, published between June 2015 up to December 2024. Of these, seven focused on
the effects of physical activity on physical well-being, and the other seven focused on the
mental well-being of adolescents (see Table 3).

The included studies evaluated a variety of forms of physical activity, such as aerobic
exercise, organized sports, yoga, and multicomponent programs. Outcome domains in-
cluded physical health indicators (cardiorespiratory fitness, body composition, BMI) and
mental health indicators (depression, anxiety, self-esteem, emotional regulation). Assess-
ment instruments ranged from objective tests (VO,max, accelerometers) to validated ques-
tionnaires (CES-D, SDQ, PedsQL).

2.1. Effects of physical activity on physical well-being

The included studies reported positive associations between physical activity and
indicators of physical health in adolescents. For example, it was highlighted that a high
cardiorespiratory fitness (CRC) can act as a mediator in the relationship between muscular
fitness and health-related quality of life [37]. At the same time, high-intensity exercise has
been correlated both directly and indirectly with improved mental well-being and quality
of life, especially due to beneficial effects on CRC and body mass index [38].

Multicomponent weight management interventions have been shown to be effective
in increasing physical activity levels, physical fitness, and self-perception of abilities in
overweight or obese children and adolescents [39]. In the long term, physical activity is
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correlated with maintained cardiorespiratory fitness [23]. Overall, these results indicate
that regular physical activity is a particularly important and consistent factor for main-
taining and improving the physical health of adolescents.

2.2. Effects of physical activity on mental well-being

Research has shown that physical activity has multiple and beneficial effects on the
mental health of adolescents. Aerobic exercise, for example, has been positively associated
with improved cognition and mood [29], and different types of training have contributed
to increased self-efficacy and reduced depressive symptoms. Participation in physical ac-
tivity encourages social interaction, while practices like yoga have demonstrated effec-
tiveness in reducing stress and enhancing emotional regulation. [34,37].

Other interventions, such as sports mentoring programs, have shown positive effects
not only on mental well-being, but also on psychological resources, physical fitness, and
general activity levels [29]. Several studies have also reported that physical activity can
induce positive changes in affective states, increasing positive emotions such as enthusi-
asm and calmness and reducing negative states, including fatigue and anxiety [34]. Reg-
ular practice of specific yoga techniques has shown preventive benefits, effectively reduc-
ing the risk of physical and mental disorders from early developmental stages. [37]. Also,
significant relationships have been identified between the level of physical activity, self-
determination, interpersonal adaptability and mood, which are essential dimensions of
emotional intelligence [34]. The findings suggest that physical activity has a protective
role and promotes mental well-being, with positive influences on both cognitive and emo-
tional psychological processes, as well as on the social relationships of adolescents.

Although the included studies consistently reported beneficial effects of physical ac-
tivity on both physical (e.g., cardiorespiratory fitness, body composition) and mental
health outcomes (e.g., depression, anxiety, self-esteem), key synthesis indicators such as
effect sizes, confidence intervals, or standardized mean differences were not uniformly
reported. The high heterogeneity in study design and outcome measures precluded the
conduct of a formal meta-analysis.

3. Discussion

The interpretation of the results is based only on the data presented previously,
without adding new information or unfounded conclusions. For clarity, the Results sec-
tion includes only the description of the results, and this section is concerned with dis-
cussing their theoretical and practical implications.

Adolescence is a developmental stage marked by major physical, emotional, and so-
cial changes. During this period, adopting healthy behaviors, including regular physical
activity, has important implications for present and future well-being [40,41]. The findings
of this review confirm that physical activity positively influences both physical and men-
tal health, although the magnitude and consistency of these effects vary across studies.

On the physical component, several studies have shown that cardiorespiratory fit-
ness acts as an important mediator between muscular fitness and health-related quality
of life [26,27,37]. High-intensity exercise has been shown to have a significant impact on
both physical health and overall well-being, as measured by improvements in cardi-
orespiratory fitness and body mass index [38]. This aspect is also confirmed by other il-
lustrative studies in this regard [42,43]. In addition, weight management programs with a
level of complexity have been shown to be effective in several areas, such as increasing
physical activity levels, fitness, and positive self-perceptions of physical abilities in over-
weight or obese adolescents [31,39]. Long-term studies show that consistent physical ac-
tivity helps maintain good cardiorespiratory fitness [23]. Overall, these results indicate
that regular physical activity is a particularly important and consistent factor for main-
taining and improving the physical health of adolescents.

On the psychological side, evidence shows that aerobic exercise has contributed to
improving higher mental processing, as well as achieving a better mood [29] and different
types of training have contributed to increasing self-efficacy and reducing depressive
symptoms [32]. Participation in sports games has been correlated with the development
of social interaction skills [34] and mind-body activities, such as yoga, have proven useful
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in reducing stress and regulating emotions [30,36,37]. In addition, sports mentoring pro-
grams have generated integrated benefits — on mental well-being, psychological resources
and physical condition [29]. Other research has shown that physical activity can have an
immediate impact on the emotional state of adolescents. Feelings of excitement, calmness,
and a general sense of well-being were reported by participants even after a single exercise
session. At the same time, significant reductions in negative emotions such as fatigue, ten-
sion, and anxiety were observed. These rapid changes suggest that movement not only
influences physical health, but can act as a catalyst for emotional balance and psycholog-
ical well-being [28,34]. However, the evidence is mixed. While some cross-sectional stud-
ies confirm significant relationships between levels of physical activity, self-determina-
tion, interpersonal adaptability, and mood [34], others indicate modest or inconsistent ef-
fects, particularly with regard to cognition and anxiety reduction [44,45]. This suggests
that the impact of physical activity on mental health is influenced by contextual factors
such as duration, type of activity, social support, and gender differences [33].

Overall, this study highlights consistent associations suggesting that physical activ-
ity represents an accessible and inclusive means of supporting adolescents” physical and
psychological health. Further longitudinal and randomized controlled studies are needed
to confirm potential causal pathways and better understand mechanisms underlying
these relationships.

3.1. Practical implications

The results of this review highlight the need to systematically integrate regular phys-
ical activity into school and community settings as a preventive and promotional strategy
for adolescent health. Multicomponent programs that combine aerobic exercise with
mind-body activities (such as yoga or mindfulness) and structured mentoring appear to
be particularly promising. Interventions need to be tailored to individual characteristics,
baseline physical fitness, and motivational profiles to maximize adherence and long-term
benefits. Ensuring that these programs are accessible and integrated into adolescents’
daily routines can improve both physical and psychological outcomes.

3.2. Theoretical Implications

Our findings align with and extend several theoretical frameworks. For instance, self-
determination theory is supported by the role of PA in fostering autonomy, competence,
and relatedness, which in turn enhance mental well-being Regular practice of specific
yoga techniques has shown preventive benefits, effectively reducing the risk of physical
and mental disorders from early developmental stages. [37]. Similarly, the biopsychoso-
cial model is echoed in the interconnected improvements in physical fitness, emotional
regulation, and social functioning. The positive effects on mental health can be explained
by mechanisms such as increasing neurotransmitters involved in mood regulation and
stress reduction, as well as by satisfying the psychological needs for autonomy, compe-
tence, and relatedness, according to self-determination theory. This review underscores
the value of integrating multiple theoretical perspectives to fully understand PA's holistic
impact on adolescent health.

3.3. Limitations of the scoping review

Some of the studies reviewed were cross-sectional, with small samples and no ran-
domization, which limits the validity of the results. Also, most of the research focuses on
specific regions (Europe, Asia), which reduces the generalizability of the results to other
cultural contexts [46-48].

The lack of prospective registration of the research protocol is also an important lim-
itation, as it can affect the transparency of the analytical process and the reproducibility
of the results. In the absence of clear and prior documentation of the methodological steps,
there may be a risk that some decisions will be influenced by the data obtained, which
may introduce bias or unjustified variations in interpretation. Thus, without a registered
protocol, it may be difficult to compare similar studies and reduce confidence in the va-
lidity of the conclusions drawn.
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Another shortcoming of this study is that most of the evidence focused on physical
fitness, self-esteem, and symptoms of depression and anxiety, with fewer analyses ad-
dressing hormonal changes and social relationships, which prevented us from reaching
firm conclusions in subgroup analyses for these outcomes.

The lack of standardized effect sizes and confidence intervals across the included
studies limited the strength of our conclusions. This aspect should prompt future research
to ensure consistent reporting of comparable statistical indicators to allow for a more ro-
bust quantitative synthesis.

A further limitation relates to the geographic distribution of the evidence. Most in-
cluded studies were conducted in Europe and Asia, whereas research from Latin Ameri-
can and African contexts remains scarce. This underrepresentation limits the cultural gen-
eralizability of the findings and highlights the need for future investigations in more di-
verse socio-cultural settings.

The risk of publication bias is another important aspect, as studies with positive re-
sults are more likely to be published, which can influence the overall direction of the evi-
dence.

4. Materials and Methods
4.1. Study design
This study was conducted as a scoping review, following the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) guidelines [18-20]. The review aimed to identify, synthesize, and map the
existing literature on health-related quality of life (HRQoL) in adolescents in educational
settings
4.2. Eligibility Criteria
The inclusion criteria focused on studies examining the effects of physical activity on
adolescents, with particular emphasis on both physical and mental health outcomes. We
used two major criteria, as follows:

4.2.1. Inclusion Criteria

Studies were included if they met the following conditions:

e participants were adolescents aged 10 to 19 years;

o assessed the effects of physical activity on physical or mental health;

e included interventions or measures related to physical exercise, organized sports,
aerobic activities, yoga, or multicomponent programs;

e used an experimental, quasi-experimental, observational, or mixed research de-
sign.

The PICO framework applied in this review is summarized in Table 1.

Table 1. Search strategy framework based on the PICO model

P (Population): I (Intervention): C (Comparison): O (Outcome):

Adolescents aged Physical activity Low levels or Physical outcomes (car-
10-19 years, healthy interventions (aero- absence of physical diorespiratory fitness,

or at risk of mental bic exercise, orga- activity, sedentary body composition,
health problems nized sports, yoga, behaviors, or stan- BMI) and mental out-
multicomponent dard  conditions comes (depression,
programs) (control) anxiety,  self-esteem,

emotional regulation,
social functioning)

4.3. Selection and search strategy

In our approach, the studies that were the subject of the analysis were identified and
selected based on the adequacy and relevance of the topic proposed for research. The bib-
liographic search was performed in the Medline (National Library of Medicine’s), Scopus,



Balneo and PRM Research Journal 2026, 17, 1 20f14

Scientific Electronic Library Online, and ScienceDirect databases. In the mentioned data-
bases, we used several variants, combining various terms: "PE/PA with mental well-be-
ing" or/and "PE/ PA with physic well-being", and “the effects of PA or/and PE”, “PE in
adolescence”. We also searched under the variant "importance of PE" or/and "PA in ado-
lescents".

To ensure transparency and reproducibility, the full electronic search strategy for
Medline (via PubMed) was as follows: ("physical activity” OR "exercise" OR "sports")
AND ("adolescent" OR "teen" OR "youth") AND ("mental health" OR "well-being" OR
"psychological health" OR "depression” OR "anxiety") AND ("physical fitness" OR "cardi-
orespiratory fitness" OR "body composition"). Similar strategies were adapted for the
other databases using relevant controlled vocabulary and keywords.

The literature search was conducted across multiple international databases using
targeted keywords, restricted to publications between June 2015 and December 2024. The
screening and selection process was carried out independently by two reviewers, with
any discrepancies resolved through consensus. The search was limited to peer-reviewed
articles published in English, in order to ensure access to full-text and standardized re-
porting.

The flowchart with the articles that were included in this review is shown in Figure
1. Initially, we obtained a total of 1440 articles in four databases (PubMed/Medline: 976;
Scopus: 230; Science Direct: 234). After excluding duplicates (n = 615), 38 studies were
considered eligible from the 825 records screened and were further analyzed. Twenty-
four studies were excluded for not fully meeting the eligibility criteria. At the end of the
process, 14 articles were included, all articles were published between 2015 and 2024. The
majority of studies addressed either physical or mental well-being.

Due to the high heterogeneity in study designs, interventions, and outcome
measures, quantitative synthesis (e.g., meta-analysis) was not feasible. Therefore, we pre-
sent a qualitative summary of the findings without effect sizes or comparative metrics,
focusing on thematic trends and consistent associations.

Data extraction was performed independently by two authors using a standardized
charting form. Inconsistencies were checked and resolved by consensus to ensure accu-
racy and transparency of the process.

4.4. Quality Assessment

The methodological quality of the included studies was assessed using the Mixed
Methods Appraisal Tool (MMAT), version 2018 [21,22], allowing for consistent evaluation
across diverse study designs. (see Table 2). MMAT quality assessment was used for de-
scriptive purposes to highlight the methodological robustness of the included studies.
MMAT results were not used to exclude studies, but were included to assess the con-
sistency and credibility of the evidence

Table 2. Methodological quality assessment using MMAT (2018) for included studies

No.

. MMAT Overall .
Study Design Type Category Quality Observations

23

24

25

26

27

28

29

Ho et al., 2017

Aira et al,, 2021 Longitudinal Category 2 High Sophls'tlcateld analysis of long-term
cohort PA trajectories
Dewi et al., 2021 Cross-sectional Category 3 Low Simple design, local data, no variable
control
L le; valid t
Costigan et al., 2019 Cross-sectional Category 3 Moderate arge sample; valid measures bu
lacks confounder control
Evaristo et al., 2019 Cross-sectional Category 3 High Flmesst—HRQoL association; rigorous
analysis
jecti BML, fit ;
Eddolls et al., 2018 Cross-sectional Category 3 High Objective r.ne.asures ( o itness);
strong statistical analysis
Fromel et al., 2017 Cross-sectional Category 3 Moderate lelte,d validity of outdoor PA; self-
reporting
Randomized Con- Randomization, clear intervention,

Category 1 High

trolled Trial (RCT) validated measures
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MMAT Overall
No. Study Design Type verfa Observations
Category Quality
30 Jurado-Castro & Lu- Exploratory qualita- Category 1 Moderate Mls§1ng mst.rument validation and
cena-Romero, 2022 tive study coding details
31 Morano et al., 2020 Pilot study Category 3 Low ?mall san.1ple; potential bias; mixed
intervention
-sectional lid SEM model, 1 le, rig-
32 Lietal, 2024 Crogs sectiona +. Category 3 High Solid S A model, large sample, rig
mediation analysis orous validation
33 Hermassietal, 2023  Cross-sectional Category 3 Moderate Gende.r chffere.ntlatlon, but missing
sampling details
V. -Solis et al. d statistical analysi t missi
g4 Vaquero Solis et al., Cross-sectional Category 3 Moderate Goo statistical analysis, but missing
2020 sampling data
35 Mavilidi et al., 2020 Cross-sectional Category 3 Moderate Short intervention but significant;
small sample
N domizati tcl truc-
36 Choukse etal., 2018 Cohort Category 2 Moderate o randomization, but clear struc

ture and direct measurements

The main reasons for exclusion at the full-text stage were: population outside the 10—
19 age range (n = X), lack of a physical activity intervention (n = X), lack of mental or phys-
ical health data (n = X), ineligible design (n = X), and insufficient reporting of outcomes (n

= X).

'S

Identification

Screening

Included

n=1

Records identified through data-
base searching

440)

Duplicate reference removed
(n=615)

(n = 825)

Records screened

Records excluded

A 4

(n=238)

Full-text articles as-
sessed for eligibility

\ 4

\ 4

(n =787)

Studies included in the re-
view (n=14)
Physical well-being (n="7)
Mental well-being (n =7)

Full-text articles excluded (n =24)
Letters from editors and Brief updates (n=3)
Studies that have not been published in

English (n=5)

Studies not directly related to PE/PA and
physical or mental well-being in adoles-

cence(n=3)

Presentation materials exhibited at scien-
tific conferences, editorials, discussions and
lectures held in workshops (n=2)

(5) Studies older than 10 years (n=11)

4.5. Registration and Protocol
This review was not registered in PROSPERO or any other platform due to its scop-
ing nature and exploratory objectives. A protocol was not prepared.

Figure 1. PRISMA flow diagram of studies in the scoping review
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Table 3. Characteristics of the studies included in the scoping review

Author/year Country Research HRQoL
No. of subjects/papers Design
Age of participants

Physical well-being

Mental well-being

Conclusions/
Further development

MF BMI OPA/Y D A SE CF

Aira et al., 2021 Finland LCS
[23] 254 subjects
15-19 years

PA patterns diverge across adolescence; SC and AC dropout
linked to reduced PA.
Personalized, context-sensitive interventions are needed to sustain
long-term PA..

Dewi et al., 2021 X X
[24] Indonesia High fat mass % linked to low physical fitness; BMI less predic-
70 subjects Css tive than FM%.
14-15 years Promote PA to reduce obesity and improve fitness
Costigan et al, 2019 Australia CSS It is recommended that adolescents perform vigorous PA to
[25] 1223 subjects improve positives affects.

11-17 years PA intensity is positively associated with adolescent well-being,
underscoring the need for school-based vigorous activity inter-
ventions.

Evaristo et al, Portugal CSS X X Cardiorespiratory fitness acted as a full mediator variable on the
2019 [26] 567 subjects relationship between muscular fitness and HRQoL in
Aged 12-18 years adolescents.
Further data are needed to replicate findings using longitudinal
designs.
Eddolls et al, 2018 UK CSS X X X Rigorous PA, BMI and cardiorespiratory fitness determine
[27] 576 subjects mental well-being and quality of life in adolescents.

12— 14 years Vigorous physical activity and cardiorespiratory fitness are linked
to adolescents” mental well-being and quality of life, highlighting
the need for multifactorial health interventions.

Formel et al, 2017 Czech CSS OPA PA based on favorite outdoor activities are effective ways to
[28] Polish promote an active lifestyle (physical and mental).

248 schools The research did not evaluate the particular type of the natural

16-18 years environment and its influence on well-being.

Ho et al, 2017 China CSS X X A sports mentorship intervention improved healthy adolescents'
[29] 664 subjects mental well-being, psychological assets, physical fitness, and
12-13 years physical activity levels.
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Sport-based development programs can enhance both mental
health and fitness in adolescents, highlighting their role in promot-
ing overall well-being.

Jurado-Castro &Lu- Spain DS Despite the lack of knowledge of adolescent students about yoga
cena-Romero, 2022 269 subjects in general, there
[30] 13-17 years was a position in favor of this activity in the education
improvement
Incorporating yoga techniques into physical education can
improve the well-being of adolescents and diversify pedagogical
approaches in schools.
Morano et al, Italy PS PA combined with nutrition education provides important
2020 18 subjects benefits, especially in children with a tendency to obesity.
[31] 11-12 years Multidimensional school programs combining physical activity
with psychosocial support can foster healthy, active behaviors in
children.
Liet [a;i'] 2024 l,73§2$3ajects CSS+SEM PA impr.oves resilience vi.a self-efﬁ.cacy and psychologi.cal needs.
Design school-based interventions to enhance resilience.
16-20 years
Hermassi et al, 2023 Quatar CSS Subjects in middle school are sensitive to gender, but not
[33] 52 subjects necessarily influence by PA at this age.

11-12 years Gender variations in physical activity and sedentary behavior af-
fect academic performance, supporting gender-specific interven-
tions.

Vaquero-Solis et al, Spain CSS Significant relationships between physical activity,
2020 231 subjects selfdetermination, interpersonal adaptability and mood state
[34] 12 - 16 years dimension from the emotional intelligence.
Emotional intelligence helps drive adolescent motivation for phys-
ical activity, highlighting the link between psychology and physi-
cal education.
Mavilidi et al, 2020 Australia CSS Short physical activity breaks can be used before examinations
[35] 68 subjects without impeding academic performance.
11-12 years Short activity breaks before tests have minimal impact on anxiety
but can be used in schools without affecting academic outcomes.
Choukse et al, 2018 India CSS Yoga improves the psychological fitness among adolescents.
[36] 510 subjects Residential yoga camps can enhance adolescents’ psychological
13-15 years fitness, indicating their potential in mental health education pro-

grams.

Abbreviations and Variables:

Research Design: LCS: Longitudinal Cohort Study; CSS: Cross-Sectional Study; PS: Pilot Study; DS: Descriptive Study; CSS+SEM: Cross-Sectional Study with Structural Equation Modeling.
Physical Well-being Indicators: PAI: Physical Activity Intensity; CF: Cardiorespiratory Fitness; MF: Muscular Fitness; BMI: Body Mass Index; OPA/Y: Outdoor Physical Activities / Yoga.
Mental Well-being Indicators: D: Depression; A: Anxiety; SE: Self-Esteem; CF: Cognitive Functions; TB: Total Behavior (encompassing confidence, self-efficacy, resilience, emotional intelli-
gence). HRQoL: Health-Related Quality of Life. An "x" in a cell indicates that the study measured or focused on that specific variable.
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Table 4. Summary of Physical Activity Type, Measurement Instruments, and Psychometric
Properties Based on CERT Guidelines

Author (Year)  Type of Exercise Duration / Fre- Physical Health Instru- Mental Health In-
quency ments struments
Airaetal., 2021 General. p.hysmal Not specified CREF test, BMI _
[23] activity
Dewi etal,, 2021 Sch.ool-bas.ecli 3x/week, 45 min BMI, body composition -
[24] physical activity
Costigan et al,
2019 Vigorous activity Not specified IPAQ-A PANAS
[25]
Evaristo et al, Fitness exercises 2 months, 2x/week MF test, CRF -
2019 [26] ’ !
Eddolls et al, 2018 X
27] Structured fitness Weekly sessions BMI, CRF GHQ, HRQoL
program scale
Formel et al, 2017 Outdoo.r Physmal Variable, self-re- Self-report PA _
[28] activities ported
Ho et al, 2017 t torshi
oetal, 20 Sports mentorship 12 weeks, 3x/week  Standard physical tests GHQ-12, SEQ
[29] program
Jurado-Castro & Attitude question-
Lucena-Romero, K
2022 Yoga 8 weeks, 2x/week - naire + focus
[30] group
Morano et al, Physical activity +
2020 ysicalacivIty * ¢ | eeks, 3x/week BMI, MF STAI-C
nutrition
(31]
Lietal., 2024 . . SEM: self-efficacy,
l acti t fied -
32] General activity Not specifie resilience
Hermassi et al,
202 ixed school-
[g 3? M;::secleon Weekly sessions BMI, CRF Mood scale

Vaquero-Solis et

School-based

TMMS-24, adapta-

al, 2020 . .. Not specified - bility question-
h 1 activit
[34] physical activity aire
Mavilidi et al, .
2020 Active breaks 10 min before exams - STAI', anx1e.ty
questionnaire
[35]
Choukse et al, . . Custom psycho-
Residential
2018 esidentiatyoga 2 weeks, daily - logical question-
camp )
[36] naire

Note: Validation and reliability information for all instruments is provided in the original stud-

ies

Table 4 provides a structured overview of the physical activity types, measurement
instruments, and their psychometric properties, following the CERT (Consensus on
Exercise Reporting Template) recommendations.

5. Conclusions

This review provides an overview of the existing evidence on the associations

between physical activity and physical and mental well-being in adolescents. The re-

sults indicate that regular participation in physical activity is consistently associated
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with better cardiorespiratory fitness, better overall physical fitness, and improved
psychological outcomes, such as reduced symptoms of depression and anxiety, in-
creased self-esteem, and better emotional regulation. These findings should be un-
derstood as associations rather than causal relationships, due to the predominance of
cross-sectional and non-randomized studies. We found evidence that regular physi-
cal activity is a cornerstone in promoting overall health during this critical period of
development.

Studies show that PA significantly improves physical health indices, including
cardiorespiratory fitness, body composition, and muscle strength. In addition, PA
plays an important role in preventing and improving mental well-being by using
various forms of physical activity - from aerobic exercise and sports to the appropri-
ate use of yoga techniques.

Different forms of PA are associated with increased self-esteem, improved emo-
tional regulation, and improved social interaction skills.

Adopting multicomponent interventions tailored to individual preferences and
characteristics may represent key directions for maximizing these benefits. For such
interventions to be effective, they should be engaging, accessible, and integrated into
adolescents” everyday environments, particularly in school and community settings.

Beyond synthesizing empirical associations, this scientific approach offers a the-
oretical contribution by integrating the findings into two major frameworks: self-de-
termination theory and the biopsychosocial model. Evidence supports the idea that
physical activity enhances autonomy, competence, and relatedness, simultaneously
influencing emotional regulation and social functioning. Through this comprehen-
sive approach, we gain a clearer understanding of how physical activity supports
adolescent well-being across all aspects of their lives, while also providing a solid
starting point for the development of future theoretically grounded interventions.

The results suggest the need to integrate physical activity programs into school
and community settings, focusing on interventions tailored to adolescents' prefer-
ences and accessibility. Educational policies should include mandatory components
of daily movement to support physical and mental health.

Author Contributions: Conceptualization, LM.F. and D.I.T., conceived the study idea and de-
sign; E.B., LT, M.LO. and LM.F. performed the search in databases; D.I.T., E.B. and M.1.O.
conducted data extraction; LM.F. and L.T. performed the methodological quality analysis;
ILMF., D.IT, EB,, LT. and M.I.O. wrote the manuscript with the review, editing, and final
approval from all authors. All authors have read and agreed to the published version of the
manuscript.

Funding: “This research received no external funding”.
Institutional Review Board Statement: “Not applicable”.
Informed Consent Statement: “Not applicable.”

Data Availability Statement: The data used to support the findings of this study are included
within the article.

Acknowledgments: The authors have reviewed and edited the output and take full responsi-
bility for the content of this publication.

Conflicts of Interest: “The authors declare no conflict of interest.



Balneo and PRM Research Journal 2026, 17, 1 3 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

References

Guthold, R.; Stevens, G.A.; Riley, L.M.; Bull, F.C. Global trends in insufficient physical activity among adolescents: A
pooled analysis of 298 population-based surveys with 1-6 million participants. Lancet Child Adolesc. Health 2020, 4, 23—
35. https://doi.org/10.1016/52352-4642(19)30323-2.

World Health Organization (WHO). Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier
World; WHO: Geneva, Switzerland, 2023.

Singh, B.; Olds, T.; Curtis, R.; Dumuid, D.; Virgara, R.; Watson, A.; Maher, C. Effectiveness of Physical Activity Interven-
tions for Improving Depression, Anxiety and Distress: An Overview of Systematic Reviews. Br. J. Sports Med. 2023, 57,
1203-1209. https://doi.org/10.1136/bjsports-2022-106195

Nightingale, S.; Fanning, J.; Robison, J. Bi-directional relationships between physical activity and stress in college aged
students: A brief report. ]. Behav. Med. 2024, 47, 153-159. https://doi.org/10.1007/s10865-023-00421-x

Edimo Dikobo, S.J.; Lemieux, L; Poirier, P.; Després, J.P.; Alméras, N. Leisure-Time Physical Activity Is More Strongly
Associated with Cardiometabolic Risk than Occupational Physical Activity: Results from a Workplace Lifestyle Modifica-
tion Program. Prog. Cardiovasc. Dis. 2023, 78, 74-82. https://doi.org/10.1016/j.pcad.2022.12.005

Au, Y.; Cheah, W.L.; Myat, S.B.; Vivian, A.S.; McCarter Jok Aat, E.; Sai Dharshyini, M.; Alia Amira, R. Factors Contributing
to Physical Activity among University Employees in East Malaysia: A Cross-Sectional Study. Med. Health 2022, 17(1), 153
165.

Schneider, M.; Woodworth, A.; Mehrabadi, M.A. The Relationship Between Exercise Habits and Stress Among Individuals
with Access to Internet-Connected Home Fitness Equipment: Single-Group Prospective Analysis. JMIR Form. Res. 2023,
7, e41877. https://doi.org/10.2196/41877

Barbosa Cano, D.; Gomez-Baya, D. Self-Determination Theory-Based Interventions to Promote Physical Activity and Sport
in Adolescents: A Scoping Review. Preprints 2025, 2025061114. https://doi.org/10.20944/preprints202506.1114.v1

Centers for Disease Control and Prevention (CDC). Physical Activity Facts. 2022. Available online:
https://www.cdc.gov/physicalactivity/data/facts.htm (accessed on 7 August 2025).

Kumar, B.; Robinson, R, Till, S. Physical activity and health in adolescence. Clin. Med. 2015, 15, 267-272.
https://doi.org/10.7861/clinmedicine.15-3-267

Buli, B.; Larm, P.; Nilsson, K.; Giannotta, F. Trends in adolescent mental health problems: Differences by SES and gender.
Eur. J. Public Health 2021, 31, 307. https://doi.org/10.1093/eurpub/ckab164.307

Gautam, N.; Rahman, M.M.; Hashmi, R.; Lim, A.; Khanam, R. Socioeconomic inequalities in child and adolescent mental
health in Australia: The role of parenting style and parents’ relationships. Child Adolesc. Psychiatry Ment. Health 2024,
18, 28. https://doi.org/10.1186/s13034-024-00719-x

Hu, S.; Li, X,; Yang, L. Effects of physical activity in child and adolescent depression and anxiety: Role of inflammatory
cytokines and stress-related peptide hormones. Front. Neurosci. 2023, 17, 1234409.
https://doi.org/10.3389/fnins.2023.1234409

Bailey, R.; Howells, K.; Glibo, I. Physical activity and mental health of school-aged children and adolescents: A rapid re-
view. ]. Phys. Educ. 2018, 1, 1-14. https://doi.org/10.5771/2747-6073-2018-1-2

Tomporowski, P.D.; McCullick, B.; Pendleton, D.M.; Pesce, C. Exercise and children's cognition: The role of exercise char-
acteristics and a place for metacognition. J. Sport Health Sci. 2015, 4, 47-55. https://doi.org/10.1016/j.jshs.2014.09.003

Yan, W.; Wang, Y.; Yuan, Y.; Farid, M.; Zhang, P.; Peng, K. Timing matters: A longitudinal study examining the effects of
physical activity intensity and timing on adolescents' mental health outcomes. J. Youth Adolesc. 2024, 53, 2320-2331.
https://doi.org/10.1007/s10964-024-02011-9

Jackson, D.; Prochnow, T.; Ettekal, A.V. Programs promoting physical activity and social-emotional learning for adoles-
cents: A systematic literature review. J. Sch. Health 2024, 94, 994-1004. https://doi.org/10.1111/josh.13486

Tricco, A.C,; Lillie, E.; Zarin, W.; O'Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.].; Horsley, T.; Weeks, L.;
Hempel, S.; Akl E.A.; Chang, C.; McGowan, J.; Stewart, L.; Hartling, L.; Aldcroft, A.; Wilson, M.G.; Garritty, C.; Lewin, S.;
Godfrey, C.M.; Macdonald, M.T.; Langlois, E.V.; Soares-Weiser, K.; Moriarty, J.; Clifford, T.; Tuncalp, O.; Straus, S.E.
PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467—473.
https://doi.org/10.7326/M18-085

Page, M.].; McKenzie, ].E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ].M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372,
n71. https://doi.org/10.1136/bmj.n71

Rico-Gonzalez, M.; Pino-Ortega, J.; Clemente, F.M.; Los Arcos, A. Guidelines for performing systematic reviews in sports
science. Biol. Sport 2022, 39, 463-471. https://doi.org/10.5114/biolsport.2022.107149

Hong, Q.N.; Fabregues, S.; Bartlett, G.; Boardman, F.; Cargo, M.; Dagenais, P.; Gagnon, M.-P.; Griffiths, F.; Nicolau, B.;
O’Cathain, A.; Rousseau, M.-C.; Vedel, I.; Pluye, P. The Mixed Methods Appraisal Tool (MMAT) Version 2018 for Infor-
mation Professionals and Researchers. Educ. Inf. 2018, 34, 285-291. https://doi.org/10.3233/EFI-180221



Balneo and PRM Research Journal 2026, 17, 1 4 of 14

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Hong, Q.N.; Gonzalez-Reyes, A.; Pluye, P. Improving the Usefulness of a Tool for Appraising the Quality of Qualitative,
Quantitative and Mixed Methods Studies, the Mixed Methods Appraisal Tool (MMAT). J. Eval. Clin. Pract. 2018, 24, 459—
467. https://doi.org/10.1111/jep.12884

Aira, T.; Vasankari, T.; Heinonen, O.].; Korpelainen, R.; Kotkajuuri, J.; Parkkari, J.; ...; Kokko, S.P. Physical activity from
adolescence to young adulthood: Patterns of change, and their associations with activity domains and sedentary time. Int.
J. Behav. Nutr. Phys. Act. 2021, 18, 85. https://doi.org/10.1186/s12966-021-01142-5

Dewi, R.C; Rimawati, N.; Purbodjati. Body mass index, physical activity, and physical fitness of adolescence. ]J. Public
Health Res. 2021, 10, jphr-2021. https://doi.org/10.4081/jphr.2021.2345

Costigan, S.A.; Lubans, D.R.; Lonsdale, C.; Sanders, T.; Cruz, B.P. Associations between physical activity intensity and
well-being in adolescents. Prev. Med. 2019, 125, 55-61. https://doi.org/10.1016/j.ypmed.2019.05.009

Evaristo, S.; Moreira, C.; Lopes, L.; Oliveira, A.; Abreu, S.; Agostinis-Sobrinho, C.; Oliveira-Santos, J.; Pévoas, S.; Santos,
R.; Mota, J. Muscular fitness and cardiorespiratory fitness are associated with health-related quality of life: Results from
Lab Med Physical Activity Study. J. Exerc. Sci. Fit. 2019, 17, 55-61. https://doi.org/10.1016/j.jesf.2019.01.002

Eddolls, W.T.B.; McNarry, M.A.; Lester, L.; Win, C.O.N,; Stratton, G.; Mackintosh, K.A. The association between physical
activity, fitness and body mass index on mental well-being and quality of life in adolescents. Qual. Life Res. 2018, 27, 2313—
2320. https://doi.org/10.1007/s11136-018-1915-3

Fromel, K.; Kudlacek, M.; Groffik, D.; Svozil, Z.; Simunek, A.; Garbaciak, W. Promoting healthy lifestyle and well-being in
adolescents through outdoor physical activity. Int. J. Environ. Res. Public Health 2017, 14, 533.
https://doi.org/10.3390/ijerph14050533

Ho, FK.W,; Louie, LH.T.; Wong, W.H.; Chan, K.L.; Tiwari, A.; Chow, C.B.; Ho, W.; Wong, W.; Chan, M.; Chen, E.Y.H,;
Cheung, Y.F.; Ip, P. A sports-based youth development program, teen mental health, and physical fitness: An RCT. Pedi-
atrics 2017, 140, €20171543. https://doi.org/10.1542/peds.2017-1543

Jurado-Castro, ].M.; Lucena-Romero, M.A. Yoga knowledge in adolescent students and their perspective on its inclusion
in physical education. Rev. Ib. CC. 2022, 11, 135-147. https://doi.org/10.24310/riccafd.2022.v11i3.15051

Morano, M.; Robazza, C.; Rutigliano, I.; Bortoli, L.; Ruiz, M.C.; Campanozzi, A. Changes in physical activity, motor per-
formance, and psychosocial determinants of active behavior in children: A pilot school-based obesity program. Sustaina-
bility 2020, 12, 1128. https://doi.org/10.3390/su12031128

Li, X,; Wang, J.; Yu, H; Liu, Y,; Xu, X,; Lin, J.; Yang, N. How does physical activity improve adolescent resilience? Serial
indirect effects via self-efficacy and basic psychological needs. Peer] 2024, 12, e17059. https://doi.org/10.7717/peerj.17059
Hermassi, S.; Konukman, F.; Hayes, L.D.; Schwesig, R. Physical education and gender differences in physical activity,
sedentary behavior related to academic success of science-related courses for children in the State of Qatar. Appl. Sci. 2023,
13, 10771. https://doi.org/10.3390/app131910771

Vaquero-Solis, M.; Amado Alonso, D.; Sanchez-Oliva, D.; Sanchez-Miguel, P.A.; Iglesias-Gallego, D. Emotional intelli-
gence in adolescence: Motivation and physical activity. Int. J. Med. Sci. Phys. Act. Sport 2020, 20, 119-131.
https://doi.org/10.15366/rimcafd2020.77.008

Mavilidi, M.F.; Ouwehand, K.; Riley, N.; Chandler, P.; Paas, F. Effects of an acute physical activity break on test anxiety
and math test performance. Int. J. Environ. Res. Public Health 2020, 17, 1523. https://doi.org/10.3390/ijerph17051523
Choukse, A.; Ram, A.; Nagendra, H.R. Effect of residential yoga camp on psychological fitness of adolescents: A cohort
study. J. Clin. Diagn. Res. 2018, 12, 8. https://doi.org/10.7860/jcdr/2018/36839.11872

Wu, X.Y.; Han, L.H.; Zhang, ] H.; Luo, S.; Hu, J.W_; Sun, K. The influence of physical activity, sedentary behavior on health-
related quality of life among the general population of children and adolescents: A systematic review. PLOS ONE 2017,
12, e0187668. https://doi.org/10.1371/journal.pone.0187668

D’Souza, D.; Barbalho, M.; Gentil, P. The Impact of Resistance Training Volume on Muscle Size and Lean Body Mass: To
Infinity and Beyond? Human Movement 2020, 21, 1-10.

Efthymiou, V.; Charmandari, E.; Vlachakis, D.; Tsitsika, A.; Patasz, A.; Chrousos, G.; Bacopoulou, F. Adolescent self-effi-
cacy for diet and exercise following a school-based multicomponent lifestyle intervention. Nutrients 2021, 14, 97.
https://doi.org/10.3390/nu14010097

Van Sluijs, E.M.; Ekelund, U.; Crochemore-Silva, I.; Guthold, R.; Ha, A.; Lubans, D.; ...; Katzmarzyk, P.T. Physical activity
behaviours in adolescence: Current evidence and opportunities for intervention. Lancet 2021, 398, 429-442.
https://doi.org/10.1016/50140-6736(21)01259-9

Boraita, R.J.; Dalmau Torres, ].M.; Ibort, E.G.; Alsina, D.A. Analysis of the Lifestyle and Psychological Well-Being of Ado-
lescents: Age-Related Differences. Child Indic. Res. 2023, 16, 109-134. https://doi.org/10.1007/s12187-022-09960-4

Fail, L.B.; Marinho, D.A.; Marques, E.A.; Gongalves, ] M.; Gil, M.H.; Pereira, R.A.; Neiva, H.P. Effects of 12-Week Moderate-
Intensity Versus High-Intensity Water-Aerobic Training on Physical Fitness, Cardiovascular Health, and Well-Being in
Adults and Older Adults: A Pragmatic Randomized Controlled Trial. Health Sci. Rep. 2024, 7, €70223.

Reljic, D.; Frenk, F.; Herrmann, H.].; Neurath, M.F.; Zopf, Y. Low-volume high-intensity interval training improves cardi-
ometabolic health, work ability and well-being in severely obese individuals: A randomized-controlled trial sub-study. J.
Transl. Med. 2020, 18, 419.



Balneo and PRM Research Journal 2026, 17, 1 5of 14

44.

45.

46.

47.

48.

Schuch, F.B.; Vancampfort, D. Physical Activity, Exercise, and Mental Disorders: It Is Time to Move On. Trends Psychiatry
Psychother. 2021, 43, 177-184. https://doi.org/10.47626/2237-6089-2021-0019

Wicks, C.; Barton, ].; Orbell, S.; Andrews, L. Psychological Benefits of Outdoor Physical Activity in Natural versus Urban
Environments: A Systematic Review and Meta-Analysis of Experimental Studies. Appl. Psychol. Health Well-Being 2022,
14, 1037-1061. https://doi.org/10.1111/aphw.12353

Ugwueze, F.C.; Agbaje, O.S.; Umoke, P.C.I; Ozoemena, E.L. Relationship between physical activity levels and psycholog-
ical well-being among male university students in South East, Nigeria: A cross-sectional study. Am. ]J. Mens Health 2021,
15, 15579883211008337. https://doi.org/10.1177/15579883211008337

McGuine, T.A.; Biese, K.M.; Petrovska, L.; Hetzel, S.J.; Reardon, C.; Kliethermes, S.; Watson, A.M. Mental health, physical
activity, and quality of life of US adolescent athletes during COVID-19-related school closures and sport cancellations: A
study of 13,000 athletes. J. Athl. Train. 2021, 56, 11-19. https://doi.org/10.4085/1062-6050-0280.20

Vella, S.A.; Aidman, E.; Teychenne, M.; Smith, ].J.; Swann, C.; Rosenbaum, S.; Lubans, D.R. Optimising the effects of phys-
ical activity on mental health and wellbeing: A joint consensus statement from Sports Medicine Australia and the Austral-
ian Psychological Society. J. Sci. Med. Sport 2023, 26, 132-139. https://doi.org/10.1016/j.jsams.2022.09.004.



	1. Introduction
	2. Results
	3. Discussion
	The interpretation of the results is based only on the data presented previously, without adding new information or unfounded conclusions. For clarity, the Results section includes only the description of the results, and this section is concerned wit...
	4. Materials and Methods
	4.2.1. Inclusion Criteria
	4.3. Selection and search strategy

	Figure 1. PRISMA flow diagram of studies in the scoping review
	Identification
	Screening
	Included
	Abbreviations and Variables:
	Research Design: LCS: Longitudinal Cohort Study; CSS: Cross-Sectional Study; PS: Pilot Study; DS: Descriptive Study; CSS+SEM: Cross-Sectional Study with Structural Equation Modeling.
	Physical Well-being Indicators: PAI: Physical Activity Intensity; CF: Cardiorespiratory Fitness; MF: Muscular Fitness; BMI: Body Mass Index; OPA/Y: Outdoor Physical Activities / Yoga.
	Mental Well-being Indicators: D: Depression; A: Anxiety; SE: Self-Esteem; CF: Cognitive Functions; TB: Total Behavior (encompassing confidence, self-efficacy, resilience, emotional intelligence). HRQoL: Health-Related Quality of Life. An "x" in a cell...
	Note: Validation and reliability information for all instruments is provided in the original studies
	Table 4 provides a structured overview of the physical activity types, measurement instruments, and their psychometric properties, following the CERT (Consensus on Exercise Reporting Template) recommendations.
	5. Conclusions
	References

