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Abstract

Background. Adolescence is a developmental stage characterised by increased vulnerability to anxiety and emotional
dysregulation. Physical activity, particularly aerobic exercise such as running, has been identified as a potentially effective and
accessible strategy for promoting mental health; however, evidence from structured and inclusive school-based interventions
remains limited, especially for adolescents with Special Educational Needs (SEN) and Specific Learning Disorders (SLD).
Objectives. This study aimed to evaluate the effectiveness of a structured running programme in reducing state and
trait anxiety among adolescents, and to examine its impact on self-efficacy and emotional well-being, including in
students with SEN/SLD.

Materials and Methods. A mixed-methods experimental design with pre-test (T0) and post-test (T1) measures was
adopted. The sample consisted of 60 adolescents (aged 13-17 years), divided into an experimental group (n = 30)

and a control group (n = 30). The experimental group participated in an 8-week running programme (three sessions
per week, 30-40 minutes per session, moderate intensity), while the control group followed regular school activities.
Quantitative data were collected using the STAI-C for state and trait anxiety, a self-efficacy scale, and measures of
emotional well-being, and were analysed using paired t-tests and repeated-measures ANOVA. Qualitative data were
collected through journals, interviews, and guided reflections, and analysed using thematic analysis.

Results. The experimental group showed significant reductions in state anxiety (T0: M = 42.6, SD = 6.1; T1:

M =35.2,SD = 5.4; t,y = 6.84, p < .001, d = 1.25) and trait anxiety (T0: M = 44.1, SD = 5.8; T1: M = 38.7, SD = 5.2;
tg) = 5.12, p <.001, d = 0.94), while no marked changes were observed in the control group (p >.05). Repeated-
measures ANOVA revealed significant group X time interactions for state anxiety (F, 55 = 21.47, p <.001, n°, = .27)
and trait anxiety (F, 55 = 16.83, p <.001, %, = .22). Self-efficacy increased notably in the experimental group (TO:

M =274,SD =4.3; T1: M =32.1, SD = 4.0; ty) = =5.76, p < .001, d = 1.05), with no significant change in the control
group. Emotional well-being also improved substantially (F, s = 14.62, p < .001, >, = .20). Comparable effects

were observed in adolescents with and without SEN/SLD. Qualitative findings supported these results, highlighting
improvements in emotional regulation, body awareness, self-efficacy, and social connectedness.

Conclusions. Under structured conditions involving moderate intensity, regular frequency, and psychoeducational support
(e.g., mindful running and goal setting), running programmes can significantly reduce anxiety and enhance psychological
well-being in adolescents. The intervention appears particularly effective for individuals with higher baseline anxiety and is
adaptable to inclusive educational contexts, including students with SEN/SLD. These findings support the use of structured
running as a scalable and evidence-based strategy for promoting adolescent mental health in school settings.

Keywords: social science education, inclusion, SEN/SLD, blended approach, innovative teaching.

Introduction by profound cognitive, emotional, and social changes. The
asynchronous development between cognitive control
systems and limbic systems involved in emotional and
motivational responses contributes to increased reactivity
to stress and heightened vulnerability to internalizing
disorders, including anxiety (Steinberg, 2014). During

(@ PETM this period, environmental demands—particularly those
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related to the school setting, family expectations, and peer
relationship dynamics—can represent powerful risk factors
for psychological well-being, especially in the absence of
adequate coping resources (Compas et al., 2017).

Within this framework, the health promotion approach
emphasizes the importance of preventive and universal
interventions capable of addressing risk factors early on
and strengthening individual and contextual resources.
According to the bio-psycho-social model, mental health
cannot be understood as merely the absence of symptoms,
but as a dynamic state of well-being involving emotional,
cognitive, behavioral, and relational dimensions (Engel,
1977). From this perspective, physical activity is not merely a
healthy behavior from a physical standpoint, but a powerful
educational and psychological tool capable of fostering
processes of self-regulation, mind-body integration, and the
development of transferable skills (WHO, 2018).

Recent literature highlights that physical activity-based
interventions are particularly effective when designed in an
intentional and theoretically grounded manner, integrating
motivational, relational, and reflective components (Lubans
et al,, 2016). In the field of sports psychology, various
theoretical models—including Self-Determination Theory
(Deci & Ryan, 2000) and Social Cognitive Theory (Bandura,
1997) —highlight the central role of motor experience in
fostering a sense of competence, autonomy, and self-efficacy,
factors closely associated with reduced anxiety levels and
improved psychological well-being. In particular, the
experience of gradual success, the sense of control over one’s
own body, and the ability to set realistic and personalized
goals are key elements in countering the feelings of
helplessness and worry typical of adolescent anxiety.

Compared to other forms of physical activity, running
has unique characteristics that make it particularly well-
suited for preventive and inclusive interventions. It requires
minimal equipment, can be practiced in various settings
(school, extracurricular, natural environments), allows for
a wide range of intensity levels, and fosters an experiential
dimension that is easily adaptable to individual differences.
Empirical studies indicate that rhythmic and cyclical aerobic
activities, such as running, facilitate emotional regulation
and reduce physiological arousal, contributing to a subjective
perception of calm and control (Ekkekakis et al., 2011).
Furthermore, the repetitiveness of the motor movement and
the focus on bodily experience can promote processes of
mindful attention, with positive effects on the management
of anxious and ruminative thoughts.

From a neuropsychological perspective, numerous
findings support the hypothesis that regular aerobic exercise
induces functional and structural changes in the brain
circuits involved in the regulation of stress and emotions.
In particular, it has been observed that physical activity
can contribute to a reduction in the amygdala’s reactivity
to stressful stimuli and to an enhancement of the control
functions exerted by the prefrontal cortex, with beneficial
effects on emotional regulation (Erickson et al., 2019). These
mechanisms are particularly relevant during adolescence, a
period when these circuits are still maturing and are therefore
more plastic and sensitive to environmental stimuli.

Another point of interest concerns the psychosocial
dimension of running when practiced in structured and
guided settings. Participation in physical activity programs

can foster a sense of belonging, peer support, and the quality
of relationships—elements that play a protective role against
anxiety and emotional distress (Bailey et al., 2013). Even when
practiced primarily as an individual activity, running can take on
relational and symbolic significance, becoming a space for self-
exploration, emotional expression, and identity formation—
aspects central to the adolescent development process.

The focus on the inclusion of adolescents with Special
Educational Needs and Specific Learning Disordersaddresses
a growing need for equity in health promotion initiatives.
The literature highlights how students with SLDs may
experience higher levels of academic and social anxiety, often
related to repeated experiences of failure, stigmatization, or
a perception of inadequacy (Nelson & Harwood, 2011). In
this sense, interventions centered on physical activity and
the body can offer an alternative channel for self-expression
and skill development, reducing the burden of cognitive and
linguistic demands and fostering experiences of success not
mediated by academic performance.

Despite the extensive literature supporting the benefits
of physical activity on mental health, some critical issues
still emerge. First, many studies employ observational
designs or short-term interventions, limiting the ability
to draw robust causal conclusions. Second, the number of
studies adopting a mixed-methods approach—capable of
integrating standardized quantitative data with qualitative
analysis of adolescents” subjective experiences—remains
limited. Finally, few studies explicitly include educationally
heterogeneous samples, systematically considering the
presence of SEN/SLD as a relevant variable.

In light of these gaps, it appears necessary to develop
experimental studies that evaluate the effectiveness of
structured running interventions not only in terms of
reducing anxiety symptoms but also with respect to the
underlying psychological processes and the participants’
lived experiences. The adoption of a qualitative-quantitative
approach allows for capturing the complexity of the
phenomenon, integrating the objective measurement of
changes with an understanding of the meaning attributed to
the motor experience by the adolescents themselves.

This study fits within this theoretical and applied
framework, aiming to contribute to the literature on sports
psychology and health promotion through the experimental
evaluation of a structured, inclusive, and well-being-oriented
running program targeting a sample of adolescents with and
without SEN/SLD. The objective is to provide empirical
evidence to support the implementation of physical activity-
based interventions in school and preventive settings,
promoting running as an educational and emotional
regulation tool.The study aims to:

1. Evaluate the effectiveness of a structured running
program in reducing anxiety levels among
adolescents.

2. Analyze the differences between the experimental
group and the control group.

3. Explore, using qualitative methods, adolescents’
subjective perceptions regarding emotional well-
being, self-efficacy, and anxiety management.

4. Verify the feasibility and effectiveness of the
intervention, including among adolescents with
special educational needs (SEN) or specific learning
disabilities (SLD).
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Materials and methods

Study Design

This study employs a controlled experimental design
with pre-test and post-test measures, integrating quantitative
and qualitative approaches using a mixed-methods
methodology. This methodological choice addresses the
need to capture not only measurable changes in anxiety
levels and related psychological variables, but also to explore
in depth the subjective experiences of adolescents during
the intervention, in line with the latest findings in sports
psychology and health promotion research. The design
includes:

o anexperimental group, whichunderwentastructured

running program;

o a control group, which did not participate in the

intervention and followed normal school activities.

Participants were assigned to groups based on balance
by age, gender, and presence of SEN/SLD, in order to reduce
potential selection biases and ensure comparability between
groups. Both groups were assessed at the same time points
(TO = pre-test; T1 = post-test), allowing for an analysis of
intra-group and inter-group variations. The integration of
quantitative and qualitative data follows a parallel convergent
model, in which the two datasets are collected over the same
time period, analyzed separately, and subsequently integrated
to provide a comprehensive interpretation of the results.

Participants

The sample consists of 60 adolescents (aged 13 to
17; M = 15.1; SD = 1.2), recruited from middle and high
schools located in urban and suburban areas. Participants
were selected in collaboration with the participating schools
through a project presentation aimed at students, families,
and teachers. The sample was divided into two equivalent
groups:

o Experimental group (n = 30)

— 20 students without Special Educational Needs or

Specific Learning Disorders.

— 10 students with certified SEN/SLD (specifically,
specific learning disorders and non-intellectual
special educational needs).

« Control group (n = 30)

— 20 students without SEN/SLD.

— 10 students with certified SEN/SLD.

The intentional inclusion of students with SEN/
SLD in both groups meets a criterion of inclusivity and
representativeness, allowing for the evaluation of the
intervention’s effectiveness even within a population that
is potentially more vulnerable from an emotional and
academic standpoint.

Inclusion criteria

The study included adolescents who met the following
criteria:
o aged between 13 and 17 years at the start of the study;
« regular school attendance at their school;
o written informed consent from parents or legal
guardians and informed consent from the minor;

« medical fitness to engage in non-competitive aerobic
physical activity;

o willingness to participate throughout the entire
intervention period and in the pre- and post-
intervention assessment phases.

Exclusion criteria:

The following adolescents were excluded from the study:

o severe psychiatric disorders in the acute phase (e.g.,
psychotic disorders, severe mood disorders that had
not stabilized);

o ongoing pharmacological treatments that could
significantly influence mood or the response to stress;

 participation in intense competitive sports, defined
as more than 5 hours per week, in order to avoid
a confounding effect related to high levels of prior
training;

« medical conditions incompatible with running.

Educational intervention

After the project was approved by school authorities and
informed consent was obtained, participants completed the
pre-test phase (T0), during which quantitative assessments
were administered and sociodemographic data were
collected. Subsequently, the experimental group participated
in an 8-week structured running program, while the control
group continued with their usual school activities without
receiving any additional interventions. At the end of the
intervention, both groups completed the post-test phase
(T1), using the same quantitative instruments administered
during the pre-test phase. Concurrently, qualitative data
were collected exclusively from the experimental group.
The experimental group participated in a structured running
program lasting a total of 8 weeks, designed with preventive
and psychoeducational goals, in line with the evidence in the
literature indicating that short- to medium-term physical
activity interventions (6-12 weeks) can produce significant
effects on reducing anxiety symptoms in adolescents (Biddle
et al,, 2019; Lubans et al., 2016). The choice of an eight-
week timeframe addresses the need to ensure sufficient
exposure to physical activity while maintaining high
adherence and sustainability of the intervention within
the school setting. The program included three weekly
sessions, in accordance with international recommendations
on physical activity for children and adolescents, which
indicate a minimum frequency of regular aerobic activity
for the maintenance and promotion of mental health
(World Health Organization [WHO], 2020). Each session
lasted between 30 and 40 minutes, consistent with studies
showing that moderate-intensity aerobic exercise sessions
lasting longer than 20 minutes are associated with acute and
chronic improvements in mood and a reduction in state
anxiety levels (Ekkekakis et al., 2011). The intensity of the
activity was maintained at a moderate level, defined as a
subjective perception of exertion ranging from “light” to
“somewhat strenuous,” in order to avoid excessive stress
responses that could counteract the anxiolytic effects of
exercise, particularly in untrained adolescents (Dishman
et al,, 2006). The intensity was tailored to the participants’
individual characteristics, with particular attention given to
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students with special educational needs (SEN) and learning
disabilities (LD), with a focus on personalization and
inclusion. Each running session was structured into three
main phases. The initial warm-up phase (approximately
10 minutes) included joint mobility exercises and body
activation, with the goal of preparing the musculoskeletal
system for exertion and facilitating a gradual transition to
aerobic activity. The central phase consisted of continuous
or interval running exercises, tailored to the group’s level
and individual abilities. The final cool-down phase included
light stretching and controlled breathing exercises, designed
to facilitate a gradual return to a state of physiological calm.
Innovative strategies derived from sports psychology and
emotional regulation practices were integrated into the
intervention’s structure, with the aim of enhancing the
impact of physical activity on psychological well-being. In
particular, mindful running was introduced, encouraging
participants to focus their attention on their breathing,
stride rhythm, and bodily sensations. This approach is
based on evidence linking body awareness and mindfulness
to a reduction in ruminative thoughts and anxiety levels
(Mehling et al., 2011), and is particularly suitable during
adolescence to promote mind-body integration. Another
central element of the intervention was personalized goal
setting, through which each participant was supported in
defining realistic and individualized goals (e.g., maintaining
a run for a specific duration or improving the perception
of comfort during the activity). The use of goal setting is
widely supported by the sports psychology literature, which
highlights its effectiveness in promoting motivation, self-
efficacy, and persistence in physical activity (Locke & Latham,
2002). In particular, the progressive achievement of personal
goals was considered a key factor in counteracting feelings of
insecurity and worry, which are common among adolescents
with high levels of anxiety. At the end of each session, a brief
guided reflection was held, during which participants were
invited to share, either verbally or in writing, the emotional
and physical sensations they had experienced during the
activity. This practice is consistent with reflective approaches
in education and sports, which emphasize that verbalizing
experiences fosters emotional awareness and the processing
of lived experiences, thereby reinforcing the effect of mental
health promotion interventions (Schon, 1983; Bailey et al.,
2013). The control group did not participate in any structured
intervention during the study period and continued with
normal school activities. This methodological choice
allows any observed changes in the experimental group
to be attributed to the effect of the running intervention,
reducing the influence of external or developmental factors.
Overall, the procedure was designed to ensure theoretical
consistency, replicability, and sustainability, with particular
attention to inclusivity and the psychological well-being
of participants. The integration of physical activity, body
awareness, and guided reflection addresses the need to move
beyond an exclusively performance-oriented approach to
sport, highlighting running as an educational tool and a
means of emotional regulation during adolescence.

Data Analysis

The data analysis was conducted using an integrated
approach, in line with the study’s mixed-methods design,

involving statistical analysis of the quantitative data and
a systematic qualitative analysis of the narrative materials
collected from the experimental group.

Quantitative data were analyzed using specialized
statistical software. In the first phase, descriptive statistics
(mean, standard deviation, range) were calculated for all
variables under study in order to describe the characteristics
of the sample and verify the distribution of scores across
the different experimental conditions. To assess changes
in anxiety levels and related psychological variables within
each group, paired t-tests were used, comparing scores
obtained at the pre-test (T0) and post-test (T1). This analysis
allowed for the identification of any significant changes
over time within the experimental group and the control
group. Subsequently, to analyze the effect of the intervention
and compare the trends of the variables between the two
groups, a repeated-measures analysis of variance (ANOVA)
was conducted with two factors: a within-subjects factor
represented by time (pre-test vs. post-test) and a between-
subjects factor represented by group (experimental vs.
control). The group x time interaction was considered
the primary indicator of the intervention’s effectiveness,
allowing us to verify whether the changes observed in
the experimental group differed significantly from those
observed in the control group. Where appropriate, effect
size indices (e.g., Cohen’s d and partial r-squared) were also
calculated to estimate the practical relevance of the results,
in line with recommendations from the methodological
literature. Additional exploratory analyses were conducted
to examine potential differences related to the presence of
SEN/SLD, treating these conditions as descriptive variables
and assessing the trend of scores across subgroups, with the
aim of exploring the consistency of the intervention’s effect
from an inclusive perspective.

The qualitative data, collected through reflective
journals, semi-structured interviews, and guided reflection
sessions, were analyzed using thematic analysis, following
a systematic and inductive procedure. In the initial phase,
the textual materials were read repeatedly to foster a
thorough familiarity with the content. Subsequently,
relevant units of meaning were identified and open-coded.
The initial codes were progressively grouped into thematic
categories based on conceptual similarities and semantic
recurrences. The analysis led to the identification of main
themes related to emotional experiences associated with
running, the perception of the body and physical sensations,
subjective strategies for managing anxiety, and changes
in self-perception and social relationships. To increase
the reliability of the analysis, the categorization process
underwent iterative review, comparing emerging categories
with the theoretical framework, thereby avoiding forced or
predefined interpretations. Qualitative analysis was used not
only for descriptive purposes but also for interpretive ones,
in order to enrich and contextualize the quantitative results.

The quantitative and qualitative results were integrated
during the interpretive phase using a data triangulation
approach. This integration made it possible to compare the
changes measured using standardized instruments with the
subjective experiences reported by the participants, thereby
strengthening the overall validity of the study and providing
a comprehensive understanding of the effectiveness of the
running program in managing anxiety among adolescents.
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Results

Quantitative results

Analysis of the quantitative data revealed significant
differences between the experimental group and the control
group with regard to the psychological variables examined
(Table 1).

Table 1. Socio-demographic characteristics of the sample

Experimental Control
. Tot
Variable Group Group (N = 60)
(n=30) (n=30) -
Average Age (DS) 15.2 (1.1) 15.0 (1.3) 15.1(1.2)
Male 14 (46.7%) 15 (50.0%) 29 (48.3%)
Female 16 (53.3%) 15 (50.0%) 31 (51.7%)
Students without SEND 20 (66.7%) 20 (66.7%) 40 (66.7%)
Students with SEND 10 (33.3%) 10 (33.3%) 20 (33.3%)
Secondary School 13 (43.3%) 12 (40.0%) 25 (41.7%)
High School 17 (56.7%) 18 (60.0%) 35 (58.3%)

With regard to state anxiety, the experimental group
showed a statistically significant reduction in scores between
the pre-test and post-test. Specifically, the mean pre-test
score was M = 42.6 (SD = 6.1), while the post-test score
decreased to M = 35.2 (SD = 5.4). The paired t-test revealed a
significant difference, t,g) = 6.84, p < .001, with a large effect
size (Cohen’s d = 1.25)(Table 2).

Table 2. Average (DS) pre-test post-test STAI-C

Group Pre-test M (DS) Post-test M (DS) AM
Experimental 42.6 (6.1) 35.2 (5.4) -7.4
Control 419 (6.3) 412 (6.5) 0.7

Nota. A M = average difference post-test and pre-test.

A similar trend was observed for trait anxiety. In
the experimental group, the mean score decreased from
M = 44.1 (SD = 5.8) at the pre-test to M = 38.7 (SD = 5.2)
at the post-test. Again, the reduction was statistically
significant, tu = 5.12, p < .001, with a medium-to-large
effect size (Cohen’s d = 0.94)(Table 3).

Table 3. Average (DS) pre-test and post-test STAI-C

Pre-test M (DS) AM

Group Post-test M (DS)
Experimental 44.1 (5.8) 38.7 (5.2) -5.4
Control 43.7 (5.9) 43.1 (6.0) -0.6

In the control group, by contrast, no statistically
significant changes were observed for either state anxiety or
traitanxiety. Mean scores remained essentially stable between
the pre-test and post-test (state anxiety: M = 41.9, SD = 6.3
vs. M = 41.2, SD = 6.5; trait anxiety: M = 43.7, SD = 5.9 vs.
M =43.1, SD = 6.0), with non-significant p-values.

Repeated-measures analysis of variance confirmed these
results, revealing a significant group x time interaction for
both state anxiety, F(, 5 = 21.47, p < .001, n?, = .27, and for
trait anxiety, F(, 5 = 16.83, p <.001, n?, = .22, indicating that
the reduction in anxiety levels over time is attributable to the
running intervention (Table 4).

Table 4. ANOVA results repeated measurements (group x
time)

Variabile Fo,s9) P n’
State Anxiety 21.47 <.001 27
Trait Anxiety 16.83 <.001 22
Perceived self-efficacy 18.06 <.001 24
Emotional Well-being (SDQ) 14.62 <.001 .20

Nota. n’, = partial sum of squares.

With regard to perceived self-efficacy, the experimental
group showed a significant increase in scores from the pre-
test (M =27.4; SD = 4.3) to the post-test (M = 32.1; SD = 4.0),
tny = —5.76, p <.001, Cohen’s d = 1.05. In the control group,
the increase in scores did not reach statistical significance
(M =27.9;SD =4.1 vs M = 28.4; SD = 4.2)(Table 5).

Table 5. Average (DS) pre-test and post-test perceived
self-efficacy

Group Pre-test M (DS) Post-test M (DS) AM
Experimental 27.4 (4.3) 32.1 (4.0) +4.7
Control 27.9 (4.1) 28.4 (4.2) +0.5

Measures of general emotional well-being also showed
a significant improvement in the experimental group, with
a reduction in emotional distress scores and an increase
in adaptive resources. The group x time interaction was
significant, F 5 = 14.62, p < .001, n*, = .20, suggesting
an overall positive effect of the intervention on emotional
functioning.

An exploratory subgroup analysis also showed that
adolescents with SEN/SLD in the experimental group
benefited from the intervention to a comparable extent to
their peers without SEN/SLD. In both subgroups, reductions
inanxietylevels and increases in self-efficacy were significant,
with no statistically significant differences in effect size. This
finding suggests that the structured running programme
proved to be effective and inclusive, regardless of the
presence of special educational needs or specific learning
difficulties (Table 6).

Table 6. SEND vs non SEND

BES/DSA  Non BES/DSA

Variable AM AM
State Anxiety -7.1 -7.6 p > 0.05
Trait Anxiety -5.2 -5.5 p>0.05
Percived Self-Efficacy +4.5 +4.8 p>0.05

No statistically significant differences were observed
between adolescents with and without SEN/SLD across all
variables. The magnitude of change was comparable between
groups, with p-values consistently exceeding the significance
threshold (p > 0.05), indicating a similar response to the
intervention regardless of educational needs.

Overall, the quantitative results indicate that
participation in the running programme led to significant
and clinically relevant improvements in anxiety levels,
perceived self-efficacy and general emotional well-being
among adolescents, whereas no such changes were observed
in the control group.
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Qualitative results

The qualitative analysis of the data collected from the
experimental group enabled an in-depth exploration of the
subjective experiences of the adolescents involved in the
running programme, providing a detailed understanding of
the psychological processes underlying the changes observed
in the quantitative data. The thematic analysis revealed four
main broad themes, which cut across gender, age and the
presence of SEN/SLD, albeit with some individual variations.
The first thematic area concerns the perception of emotions
and emotional regulation. Numerous participants described
a gradual reduction in feelings of tension, agitation and
worry over the course of the intervention weeks. Running
was frequently associated with experiences of ‘mental relief’
and temporary detachment from sources of daily stress,
particularly those linked to school and social relationships.
Some adolescents reported that, compared to the initial
phase, by the end of the programme it was easier to recognise
and manage states of anxiety without feeling overwhelmed
by negative emotions. This finding appears consistent with
the reduction in state and trait anxiety scores observed in the
quantitative analyses. A second thematic area concerns the
perception of the body and physical sensations. In the early
stages, several participants reported focusing predominantly
on fatigue, a racing heartbeat and laboured breathing. As
the intervention progressed, these sensations were gradually
reinterpreted as signs of the body functioning rather than
as indicators of distress or loss of control. In particular, the
practice of mindful running fostered greater familiarity
with bodily sensations and a reduction in catastrophic
interpretations associated with physiological signals, an
aspect particularly relevant for adolescents with high somatic
anxiety. The third thematic area emerging from the qualitative
analysis concerns the sense of self-efficacy and personal
competence. Many participants emphasised the importance
of achieving small personal goals, such as being able to run
for longer or feeling less tired than in the first sessions. These
experiences were frequently described as a source of personal
satisfaction and increased confidence in their own abilities.
This aspect was particularly evident among adolescents
with SEN/SLD, who reported that running provided a space
where they could feel competent and valued, regardless of
the difficulties they experienced at school. The accounts
gathered suggest that the programme helped to change their
self-perception, fostering a more positive and functional
self-image. A fourth thematic area concerns the relational
and social dimension of the experience. Although running
was structured as a predominantly individual activity, many
participants highlighted the value of the group setting as
a source of emotional and motivational support. Sharing
the experience, the absence of competitive judgement and
the atmosphere perceived as welcoming fostered a sense
of belonging and helped normalise emotional difficulties.
Some adolescents reported an improvement in the quality
of their peer relationships, both within the intervention
group and in the wider school context, attributing these
changes to greater self-confidence and a reduction in social
anxiety. Overall, the qualitative findings suggest that the
running programme did not act solely on a symptomatic
level, but triggered deeper processes of change, involving
emotional awareness, body image, perceived competence

and social relationships. The integration of physical activity,
guided reflection and personalised goals appears to have
fostered a meaningful and transformative experience,
capable of supporting adolescents’ psychological well-being
in an inclusive manner. The qualitative analysis reinforces
and enriches the quantitative findings, suggesting that the
reduction in anxiety levels observed in the experimental
group is mediated not only by physiological factors, but also
by cognitive and emotional changes linked to the way in
which adolescents interpret their own feelings, cope with
difficulties and attribute meaning to the running experience.

Discussion

The aim of this study was to evaluate the effectiveness of
a structured running programme in reducing anxiety levels
in a sample of adolescents, using a mixed-methods approach
and intentionally including students with Special Educational
Needs and Specific Learning Disorders. The results provide
converging evidence supporting the hypothesis that
running, when offered as part of a deliberate, guided and
non-competitive intervention, can be an effective tool for
promoting mental health in childhood and adolescence.

From a quantitative perspective, the significant reduction
in state and trait anxiety levels observed in the experimental
group appears consistent with findings in the international
literature on the anxiolytic effect of aerobic physical activity.
Meta-analyses and systematic reviews have indeed shown that
structured physical exercise programmes are associated with
a reduction in anxiety symptoms in children and adolescents,
with moderate to high effect sizes, particularly in interventions
involving regular frequency and moderate intensity (Biddle et
al,, 2019; Rodriguez-Ayllon et al., 2019). The results of the
present study are consistent with this evidence, reinforcing the
hypothesis that physical activity may act as a protective factor
against emotional distress in adolescence.

The absence of significant changes in the control group
further supports the causal interpretation of the results,
suggesting that the changes observed in the experimental
group are attributable to the running intervention rather
than to maturational or contextual factors. This aspect is
particularly relevant in studies conducted in school settings,
where numerous environmental variables can influence
adolescents’ psychological well-being in the short term.

A further significant finding concerns the significant
increase in perceived self-efficacy in the experimental group.
According to Social Cognitive Theory, self-efficacy represents
a key variable in the regulation of behaviour and emotions,
influencing the way in which individuals cope with stressful
situations and interpret their own coping abilities (Bandura,
1997). The increase in self-efficacy observed in the present
study suggests that the running programme fostered
experiences of mastery and control, helping to reduce the
perception of vulnerability typical of adolescent anxiety.
These findings are consistent with previous studies that
have highlighted a positive relationship between physical
activity, perceived competence and psychological well-being
in childhood and adolescence (Lubans et al., 2016).

Qualitative analysis allows us to explore the mechanisms
underlying these quantitative changes, offering a more
nuanced understanding of the participants’ lived experience.
The adolescents’ accounts highlight how running has been
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progressively reinterpreted not only as a physical activity,
but as a space for emotional regulation, self-exploration and
stress management. In particular, the reduction in feelings of
agitation and the increased ability to recognise and tolerate
anxious sensations suggest a change in the cognitive processes
of emotional interpretation, in line with models of emotional
regulation that emphasise the importance of awareness and
acceptance of internal experiences (Gross, 2015).

The bodily dimension emerges as a central element in the
experience of change. In an initial phase, many participants
describe a problematic relationship with the physiological
sensations associated with exertion, often interpreted as
signals of loss of control or danger. As the intervention
progresses, these sensations are gradually normalised and
integrated, leading to a reduction in somatic anxiety. This
finding appears particularly significant in light of evidence
linking adolescent anxiety to hypersensitivity to bodily
signals and catastrophic interpretations of physiological
sensations (Domschke et al., 2010). The practice of mindful
running appears to have played a facilitating role in this
process, supporting greater mind-body integration.

A significant contribution of the present study concerns
the inclusion of adolescents with SEN/SLD and the
observation of benefits comparable to those of peers without
special educational needs. The literature highlights that
students with SLD present an increased risk of internalising
emotional difficulties, often linked to school experiences
characterised by frustration, performance anxiety and
reduced self-esteem (Nelson & Harwood, 2011; Mugnaini
et al,, 2009). In this context, running emerges as an activity
with low cognitive barriers, in which performance is not
mediated by linguistic or academic skills, offering alternative
opportunities for success and reinforcing a more positive
self-image. The results of this study suggest that interventions
of this kind may help to reduce emotional inequalities and
promote well-being from a truly inclusive perspective.

The relational dimension, which emerged strongly from
the qualitative analysis, represents a further aspect of interest.
Although running is often considered an individual activity,
the group context and non-competitive atmosphere appear
to have fostered a sense of belonging and mutual support.
This finding is consistent with the literature highlighting the
role of peer relationships as a protective factor for mental
health in adolescence (Bailey et al., 2013). The opportunity
to share the experience without judgement and without
performance comparison appears particularly relevant for
adolescents with high levels of social anxiety.

Overall, the results suggest that the effectiveness of the
intervention cannot be attributed solely to the physiological
mechanisms of aerobic exercise, such as the modulation of
the hypothalamic-pituitary-adrenal axis or the release of
endorphins and endocannabinoids (Dishman et al., 2006;
Matta Mello Portugal et al., 2013), but must be interpreted in
the light of an integrated model that includes psychological,
cognitive and social dimensions.

In order to further clarify the scope and applicability
of the findings, it is important to define the boundaries of
effectiveness of the intervention. The results of the present
study suggest that the anxiolytic effects of the running
programme are not uniform across all conditions, but
are influenced by specific parameters related to intensity,
duration, and baseline psychological characteristics.

First, the effectiveness of the intervention appears to be
strongest under conditions of moderate exercise intensity.
The programme was intentionally designed to maintain a
moderate level of perceived exertion, avoiding excessive
physiological activation that could potentially increase
anxiety, particularly in untrained or vulnerable adolescents.
This finding is consistent with the literature indicating that
moderate-intensity aerobic activity is optimal for emotional
regulation, whereas very high intensity may produce
counterproductive stress responses.

Second, the duration and regularity of the intervention
represent critical factors. The observed improvements
emerged within an 8-week programme with a frequency of
three sessions per week, suggesting that a minimum threshold
of exposure is necessary to activate both physiological
and psychological mechanisms of change. Shorter or less
frequent interventions may not produce comparable effects,
while longer programmes may be required to ensure the
stability and consolidation of outcomes over time.

Third, baseline levels of anxiety appear to play a
moderating role in the effectiveness of the intervention.
Although improvements were observed across the entire
experimental group, qualitative and quantitative trends
suggest that adolescents with higher initial levels of anxiety
experienced more pronounced benefits, particularly in terms
of emotional regulation and perceived self-efficacy. This
indicates that the intervention may be especially effective
as a targeted preventive or early intervention strategy for
individuals at greater psychological risk.

Finally, the effectiveness of the programme appears to
depend on its structured and guided nature, including the
integration of mindful running, personalised goal setting,
and reflective practices. These elements likely enhance the
psychological impact of physical activity, suggesting that
running in itself may not be sufficient unless embedded
within a coherent psychoeducational framework.

In addition to defining the conditions of effectiveness,
it is important to consider the functional dynamics through
which the observed changes developed over time. The
results of the present study suggest that the response to
the intervention followed a progressive and multi-phase
trajectory, rather than an immediate or uniform effect.

In an initial phase, participants appeared to experience a
period of physiological and psychological adjustment, often
characterised by heightened awareness of bodily sensations
(e.g., fatigue, increased heart rate) and, in some cases, mild
discomfort or resistance. Qualitative data indicate that,
during this stage, some adolescents tended to interpret these
sensations as signs of difficulty or inefliciency, particularly
those with higher baseline anxiety levels.

This was followed by an adaptive phase, during which
participants progressively reinterpreted bodily signals as
functional and non-threatening. The repeated exposure
to running, combined with mindful attention and guided
reflection, appeared to facilitate a shift in cognitive appraisal,
leading to improved emotional regulation and a reduction
in catastrophic interpretations of physiological activation.
This adaptive process is consistent with theoretical models
of interoceptive exposure and emotion regulation.

In the later phase of the intervention, participants
demonstrated consolidation of both psychological and
behavioural changes. This phase was characterised by
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increased self-efficacy, greater autonomy in managing effort,
and a more stable perception of emotional control. The ability
to setand achieve personalised goals further reinforced these
changes, contributing to a positive feedback loop between
perceived competence and emotional well-being.

Importantly, the data also suggest the presence of
individual variability in response to the intervention. While
most participants showed progressive improvements,
the rate and magnitude of change differed depending on
factors such as initial anxiety levels, prior experience with
physical activity, and personal coping styles. In particular,
adolescents with higher baseline anxiety appeared to exhibit
slower initial adaptation but greater overall gains over time.

These findings highlight that the effectiveness of running
as a psychoeducational intervention is not static, but unfolds
through dynamic and adaptive processes that vary across
individuals and over time. Understanding these functional
dynamics is essential for optimising intervention design
and tailoring programmes to the specific needs of different
adolescent populations.

From a practical perspective, the findings of this study
provide clear indications for the implementation of running-
based psychoeducational interventions in school and youth
settings. To ensure effectiveness, the intervention should be
applied as a structured and guided programme rather than
as a generic physical activity. Specifically, it should include a
predefined duration (at least 8 weeks), a regular frequency
(approximately three sessions per week), and sessions lasting
between 30 and 40 minutes, in line with the parameters adopted
in the present study. The intensity of the activity should be
maintained ata moderate level, allowing participants to remain
engaged without triggering excessive physiological stress.

In addition, the integration of key psychoeducational
components is essential. These include mindful attention
to bodily sensations during running, personalised goal
setting tailored to individual abilities, and guided reflection
at the end of each session. These elements appear to play a
crucial role in enhancing emotional regulation, self-efficacy,
and adherence to the programme, and should therefore be
considered core components rather than optional additions.

The intervention can be effectively adapted to
heterogeneous groups, including adolescents with Special
Educational Needs and Specific Learning Disorders. In these
cases, particular attention should be given to flexibility and
personalisation. For example, running intensity and duration
maybeadjustedbased onindividual capacities,andalternative
forms of participation (e.g., walking-running intervals) can
be introduced. The use of clear, simple instructions, visual
supports, and consistent routines can facilitate engagement
for students with learning difficulties. Moreover, the non-
competitive and inclusive nature of the programme should
be preserved to ensure that all participants experience a
sense of competence and psychological safety.

Key parameters for successful implementation
include the presence of trained facilitators (e.g., physical
education teachers or educators with basic training in
sports psychology), a supportive and non-judgmental
environment, and the integration of the programme within
the school schedule to ensure continuity and accessibility.
Monitoring tools, such as brief self-report measures or
reflective journals, may also be useful to track progress and
adapt the intervention over time.

Overall, these findings suggest that running-based
interventions can be feasibly implemented in educational
contexts as low-cost, scalable, and inclusive strategies for
promoting adolescent mental health, provided that they
are designed and delivered according to structured, theory-
informed principles.

The combination of physical activity, body awareness,
personalised goal-setting and guided reflection appears to
have triggered a multi-level process of change, in line with
the principles of health promotion.

From a practical perspective, the findings of this
study offer valuable insights for the design of preventive
interventions in schools. The inclusion of structured running
programmes within the curriculum or as extracurricular
activities could represent a sustainable and cost-effective
strategy for supporting adolescents’ mental health. However,
the data suggest that the effectiveness of such interventions
depends largely on the quality of the design and the presence
of competent guidance, capable of integrating physical
activity with educational and reflective dimensions.

Despite the encouraging results, the study has certain
limitations that must be considered. Firstly, the sample size,
whilst adequate for a pilot experimental study, limits the
generalisability of the results. Secondly, the duration of the
intervention does not allow for an assessment of the stability
of the effects in the long term. Future studies could include
longitudinal follow-ups to verify the persistence of benefits
and the role of adherence over time. Furthermore, the use
of self-report measures, although widely validated, could be
supplemented with physiological or observational indicators
for a more comprehensive assessment of changes.

Looking ahead, it would be desirable to explore the
comparative effectiveness of different types of physical
activity, as well as the specific role of the innovative
components introduced in this intervention, such as
mindful running and goal setting. Further research could
also investigate individual differences in response to the
intervention, considering variables such as baseline anxiety
levels, gender and socio-cultural context.

In conclusion, this study contributes to the literature
on sports psychology and health promotion by providing
evidence supporting the effectiveness of running as a psycho-
educational intervention for reducing anxiety in adolescence.
The integration of quantitative and qualitative approaches
has enabled us to capture the complexity of change processes,
highlighting how physical activity, if properly structured, can
represent not only a means of prevention but also a space for
personal growth, inclusion and psychological well-being.

Conclusions

This study analysed the effectiveness of a structured
running programme as an intervention to promote
mental health in adolescence, adopting a mixed-methods
experimental approach and intentionally including
students with Special Educational Needs and Specific
Learning Disorders. Overall, the results provide consistent
and converging evidence supporting the hypothesis that
running, when designed and conducted in a purposeful,
guided and non-competitive manner, can be an effective
tool for reducing anxiety levels and improving psychological
well-being in childhood and adolescence.
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The quantitative data revealed a significant reduction in
state and trait anxiety, an increase in perceived self-efficacy
and an improvement in general emotional well-being in
the experimental group, compared with the absence of
significant changes in the control group. These results suggest
that the intervention produced changes not attributable to
maturational or contextual factors, but specifically linked
to participation in the running programme. The presence
of comparable benefits in adolescents with and without
SEN/SLD further reinforces the inclusive value of the
intervention, indicating that running can provide a space for
positive and accessible experiences even for students with
greater emotional and academic vulnerabilities.

The qualitative analysis allowed for an in-depth
exploration of the processes underlying these changes,
highlighting how the experience of running was perceived
by the adolescents not only as physical activity, but as an
opportunity for emotional regulation, for re-evaluating
their relationship with their bodies, and for strengthening
their sense of personal competence. The narratives collected
suggest that the integration of mindful running, personalised
goal setting and guided reflection sessions fostered greater
emotional awareness and a transformation in the way
adolescents interpret and manage feelings of anxiety. In this
sense, the intervention appears to have operated on multiple
levels, combining physiological, psychological and relational
effects.

Fromapractical perspective, thestudysfindingshighlight
the potential of runningas a tool for promoting mental health
in school and educational settings. The relative simplicity of
the activity, the possibility of adapting it to different ability
levels, and its cost- and resource-effectiveness make running
particularly suitable for preventive programmes targeting
large groups of adolescents. However, the data suggest that
the effectiveness of the intervention does not depend solely
on the physical activity itself, but on the quality of the design
and the ability to integrate educational, motivational and
reflective dimensions into the programme.

Overall, this study contributes to expanding the
literature on sports psychology and health promotion,
highlighting how physical activity can take on an educational
and transformative role when delivered in a mindful and
inclusive manner. Running emerges not only as a means of
reducing anxiety symptoms, but as an experience capable
of supporting the development of fundamental personal
resources in adolescence, such as self-efficacy, self-awareness
and the ability to cope with emotional difficulties.

In light of these considerations, it is hoped that future
interventions and research will continue to explore and
refine the use of running and other physical activities from
a preventive perspective, integrating them permanently into
school and community settings, with the aim of promoting
a conception of mental health that values movement, the
body and experience as central resources for adolescents’
well-being.
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Bir AK NCMX0OCBITHA iHTepBeHLiA ANA SHMKEHHA
PiBHA TPUBOXKHOCTI B NigNiTKIiB

dabiona [Tanpmiepo'*PP, Pepepika banii Ecnosito”®“P, Mapis [I>xoBanna Tagypi*c

"VuiBepcnrer Kamnanii «JIyimki Bausireni»

*Heanonbcbkuii yHiBepcutet «[TapreHomne»

*Yuisepcurer «Ileraco»

ABTOpCBHKNMIT BKIAM: A — FU3aiiH ZOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xomuTis

Pedepar. Crarrs: 11 c., 6 Tab1., 22 mKepena.

O6rpynTyBanHn. [TiIiTkOBUII BiK € eTalIOM PO3BUTKY, 1[0 XapaKTePU3y€EThCH Mi/[BUIICHOI0 BPa3/IUBICTIO IO TPUBOXKHOCTI
Ta eMoLiitHOI gucperyAnii. PisndHa aKTUBHICTD, 30KpeMa aepo6Hi BIIpaBU, AK-OT 6iT, BU3HAYAETHCA AK NOTEHI[IITHO e(beKTMBHa
Ta IOCTYIIHA CTpaTeriA 3Mil[HEHH: ICUXIYHOTO 30POB’s; YTiM, KIIbKICTh HAYKOBYX JJAHUX IIOJO CTPYKTYPOBAHUX Ta IHK/TIO3UB-
HIX iHTepBeHIil Ha 6a3i WIKi/T 3aIMIIAETHCA 0OMEXEHOI0, 0COOMMBO CTOCOBHO IiIITKIB 3 0COOMMBIUMM OCBITHIMU HOTpe6aMI/I
(OOII) ra cieundivanmu posnagamu Hasyauus (CPH).

Merta gocrimxenHs. Lle focmifpkeHHs: Mao Ha MeTi OLIHUTY epeKTUBHICTb CTPYKTYPOBAHOI IpOrpami 3 Oiry y sHIDKeHHI
CUTYaTUBHOI Ta 0COOMCTICHOI TPUBOXKHOCTI Cepef MiIITKIB, @ TAKOX BUBYNUTH ii BIVIUB Ha caMOe(eKTUBHICTb Ta eMoliliHe O/1a-
romony4vus, 3okpema B yunis 3 OOIT/CPH.

Marepiamu i MmeToam. Y po6OTi 3aCTOCOBAaHO €KCIIEPMMEHTA/IbHMII IM3aliH i3 BUKOPUCTAHHAM 3MilllaHMX METOHIB Ta BI-
MiproBaHHAM NokasHMKiB Ha npetect (T0) Ta mocrecToBoMy ertamax mocnimxenna (T1). Bubipky ckmamu 60 mipmiTkiB (Bikom
13-17 poxkiB), sikux 6y/10 PO3IO/iIEHO Ha eKCIiepuMeHTanbHy (n = 30) Ta KoHTpoabHY (n = 30) rpynu. ExcriepuMeHTabHA Ipyma
6para y4acTb y 8-TVDKHeBIT mporpaMi 3 6iry (Tpu 3aHATTA Ha TIDKJEHb, 10 30-40 XBUINH KOXHe, IIOMipHa iHTEHCUBHICTD), TOAI
AK KOHTPOJIbHA IPYIIa 3aiiMaacs CTAHAAPTHOIO LIKITbHOI0 aKTUBHICTIO. 30MpaHH: KiIbKICHUX JaHMX ITPOBEEHO 3a OIIOMOT'0I0
orurysanbauKa STAI-C (mkana Tpusoru Crinbeprepa-XaHiHa) /I OL[iHKM CUTYaTUBHOI Ta 0COOMCTICHOI TPMBOXKHOCTI, IIIKAJIN
caMoe]eKTUBHOCTI Ta METOAVK BUMIPIOBAHHS €MOLIIITHOTO 671arononyqqﬂ. Amnarnis 3iJicHIOBa/IN 3a IOIIOMOTOI0 t-KpuTepiis i
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HapHUX BUOIPOK Ta [UCIEPCiIHOTO aHasi3y 3 IOBTOPHMMM BUMiploBaHHAMM. SIKicHi AaHi 36upay 3a JOIOMOrOIO H[OfieHHUKIB,
iHTepB’I0 Ta KepoBaHOI pedrieKcii, a aHaMi3yBamIM METOJOM TEMAaTUIHOTO aHAIi3y.

Pesynbratu. B excriepuMenTanbHiit rpyni 3aikcoBaHO CTATUCTMYHO 3HAYYIe 3HIDKEHHA CUTYaTUBHOI TpuBokHOCTi (TO:
M=42,6,SD=6,1;T1: M = 35,2, SD =5,4; t(29) = 6,84, p < .001, d = 1,25) ta ocobucricuoi TpuBokuocti (T0: M = 44,1, SD = 5,8;
T1: M = 38,7, SD = 5,2; tu = 5,12, p < .001, d = 0,94), Tozi sIK y KOHTPOIBHIII IPyIIi CYyTTEBUX 3MiH He BusiBIeHo (p > .05). duc-
HepciiiHmMil aHali3 3 TTOBTOPHMMH BMMIPIOBAHHAMM [IOKa3aB 3HAYYIly B3a€MOfi0 (aKTOpiB «Ipyma X Yac» M CUTYaTMBHOI
TpuBoXXHOCTI (F( 5 = 21.47, p < .001, %, = .27) T2 ocobucricHoi TpuBoxHoCTi (F(i 55 = 16,83, p < .001, n’, = .22). IlokasHuxu
caMoe(eKTMBHOCTI CyTTEBO 3pOC/N B eKcrepyuMeHTanbHil rpymi (T0: M = 27,4, SD = 4,3; T1: M = 32,1, SD = 4,0; t() = —5,76,
p <.001, d = 1,05) 3a BifcyTHOCTi 3HAUYIVX 3MiH Y KOHTPONbHIl rpymi. EMoriiiiHe 6/1aromnomyyysa Tako) CTaTUCTUYHO 3HAYYIIe
nokpaumnocs (F s = 14,62, p < .001, n?, = .20). Iopi6Hi edextn crocrepiramcs sik y mimmirkis 3 OOII/CPH, Tax i 6e3 Hux.
SKicHi pesynpTaTy HigTBEpANIN 1l JaHi, BKa3yI04M Ha IIOKpAIleHHs eMOLIIHOI peryiALii, yCBiJlOM/IEHHSA BIaCHOTIO Tifa, MiBuU-
I[eHHs caMOeeKTUBHOCTI Ta SMIIJHEHHsI COLia/IbHIX 3B SI3KIB.

BucHOBKM. 3a yMOB CTPYKTYPOBaHOTO IiJIXOAY, IO Iepefdadae HOMiPHY IHTEHCUBHICTD, Pery/IApHICTb 3aHATD Ta ICUX00C-
BiTHIil cymposiy (Hanmpukaj, ycBigomueHnit 6ir Ta OCTaHOBKY Iiijeit), mporpamu 3 6iry 3faTHi CyTTEBO 3HUSUTH PiBEHDb TPM-
BOXXHOCTI Ta MOKPAIINTH ICUXOJIOTiYHe 6/Iaronoryyys mimmiTKiB. Ll iHTepBeHIlisa € 0co6mmBo eeKTUBHOIO I 0cib i3 BuIuM
0a30BUM piBHEM TPMBO>KHOCTI Ta JIETKO afjalITYEThCs JO iHK/TIO3MBHOTO OCBITHBOTO CepefoBMIla, 30KpeMa it yuHis 3 OOI/
CPH. Orpumasi pe3ynbraTyi CBif4aTh Ha KOPYCTb BUKOPUCTAHHA CTPYKTYPOBAHOrO Oiry sK JOCTYIHOI Ta HAyKOBO OOIPYHTOBA-
HOI cTparerii 3MillHEeHHS [ICUXIYHOTO 3[J0POB’S MiTITKIB B YMOBax 3aK/ajly OCBiTH.

Knrouosi cnoBa: cycninbcTBo3HaByua 0CBiTa, iHKM03iA, OOII/CPH, smimanuit MeTos, iHHOBalliliHe HABYaHHS.
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