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ABSTRACT

Early adolescence is a crucial developmental phase marked by significant physical, cognitive, and socioemotional changes. While
stress is widely recognized as a notable risk factor during this period, not all individuals experiencing stress concurrently manifest
compromised mental health. The association between stress and mental health outcomes is influenced by individual differences in
characteristics and coping strategies. This study’s purpose was to assess the negative impact of stress on mental health, specifically
focusing on symptoms of anxiety, depression, and psychological distress. Additionally, the research investigates whether different
levels of physical activity can suppress the negative effects of stress. A total of 212 upper elementary school students (52.8% girls
and 47.2% boys) from rural and urban areas voluntarily participated in the research. Participants online self-assessed on several
measures: The Young Person’s CORE, Children’s Anxiety Scale, Children’s Depression Inventory, School Stress Intensity Scale for
Students, and Physical Activity Questionnaire for Older Children. The results revealed a significant increase in adolescents
experiencing impaired mental health. More than two-thirds (67.5%) of students self-assessed significant symptoms of
depression, additionally, 57.5% of them had significant symptoms of psychological distress, and 27.8% had significant
symptoms of anxiety. Stress demonstrated a significant direct negative effect, leading to increased symptoms of anxiety (t =
5.35, p = 0.00) and psychological distress (t = 4.29, p = 0.00); however, there was no significant influence on depression (t =
1.33, p = 0.18)). Regarding regular physical activity, a significant moderating effect was identified, effectively suppressing the
negative impact of stress on anxiety (F = 3.88(2,206); p = 0.02). In contrast, no significant moderation effect of physical activity
was found for symptoms of depression (F = 1.45(2,206); p = 0.24) and psychological distress (F = 1.14(2,206); p = 0.32),
highlighting a complex and intricate association between physical activity and various mental health outcomes. In conclusion,
the practical implications of this study emphasize the importance of creating environments that reduce stressors for
adolescents and promote regular physical activity as a means of fostering positive mental health outcomes.
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Mental Health in Early Adolescence

Early adolescence (age 10 to 15) is a critical developmental
period characterized by profound physical, cognitive, and
socio-emotional changes [1]. As young individuals navigate
the transition from childhood to adolescence, their mental
health becomes a pivotal aspect influencing overall well-
being and future trajectories. Mental health in early

adolescence is a multidimensional construct encompassing
emotional, psychological, and social dimensions, playing a
fundamental role in shaping the foundation for lifelong
mental well-being.

During this developmental stage, individuals face a
number of challenges, including increased academic
demands, social pressures, identity exploration, and emerging
autonomy [2]. These challenges, combined with biological
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changes and the quest for independence, create a unique
context that can significantly impact mental health outcomes.
Moreover, early adolescence serves as a sensitive period for
the emergence of various mental health disorders, including
anxiety and depression [3]. A meta-analysis conducted across
11 high-income countries, utilizing a pooled sample of 61,545
children aged 4–18 years, has revealed a prevalence rate of
12.7% for any childhood mental disorder. Specifically, the
prevalence rates for anxiety and depressive disorders were
found to be 5.2% and 1.3%, respectively [4]. Recent mental
health statistic data [5] showed that 18.0% of children aged
7–16 had a probable mental disorder in 2022 in the UK, with
most common symptoms of anxiety (5.9%) or depression
(3.3%). Using a national sample from the United States and
data spanning from 2013 to 2019, it is observed that mental
disorders manifest in early childhood, impacting children
across various sociodemographic profiles. Throughout this
timeframe, anxiety emerged as one of the most prevalent
diagnoses among U.S. children and adolescents aged 3–17
years, affecting approximately one in 11 (9.8%) individuals.
Furthermore, among children and adolescents aged 12–17
years, a significant proportion (20.9%) reported having
experienced a major depressive episode at some point [6].

Most of the research examining the correlation between
stress and mental health has predominantly centered on the
conceptualization of mental health, operationalized as the
absence of symptomatic manifestations indicative of
psychological disorders or mental health issues [7]. Findings
across studies have consistently affirmed that stress exhibits
a significant association with emotional disorders, i.e.,
anxiety and depression [8]. Extant literature has
demonstrated a positive correlation between daily stressors
and mental health problems [9–11]. The daily experiences
of elementary school students are marked by various
stressors, originating from their academic environment,
family dynamics, peer interactions, extracurricular activities,
and exposure to technology. School-related stress, influenced
by academic pressures and social expectations, can
significantly impact emotional well-being [12]. Family
conflicts [13,14], peer pressure [1,15], and the demand for
excellence in extracurricular activities [12] contribute further
to the stress burden. Additionally, the pervasive influence of
technology, particularly social media, introduces a new
dimension of stress, as children navigate online interactions
and exposure to potentially harmful content [16].

While stress is acknowledged as a significant risk factor,
not all individuals encountering stress concurrently manifest
compromised mental health. The strength of the association
between stress and mental health is contingent upon the
individual differences in characteristics and coping strategies
that distinguish one person from another [17,18]. One such
characteristic that has emerged definitively as influential in
stress reduction is regular engagement in physical activity.

The role of physical activity in mental health issues
Physical activity plays a pivotal role in promoting mental
health and is recognized as a valuable component in
managing various mental health issues, particularly
depression and anxiety [19–21]. Numerous studies have
consistently demonstrated the positive impact of regular

physical activity on mental well-being during adolescence
[22–25]. Engaging in exercise triggers the release of
neurotransmitters such as endorphins, which act as natural
mood lifters and stress relievers, contributing to an
improved emotional state [26,27].

In the context of depression, physical activity has been
shown to have antidepressant effects by influencing
neurochemical processes in the brain. Exercise stimulates
the production of serotonin, a neurotransmitter associated
with mood regulation, and promotes the growth of new
neurons in the hippocampus, a region linked to emotional
processing and memory [28,29]. Moreover, the sense of
accomplishment and improved self-esteem that often
accompanies physical activity can counteract the negative
thought patterns characteristic of depression.

Similarly, physical activity serves as a potent antidote to
anxiety. Regular exercise helps regulate the body’s stress
response system, reducing levels of stress hormones such as
cortisol [30]. The rhythmic and repetitive nature of certain
exercises, such as walking, running, or swimming, can
induce a state of relaxation, alleviating symptoms of anxiety
[31]. Additionally, engaging in physical activity provides an
opportunity for individuals to break the cycle of anxious
thoughts and redirect their focus, fostering a sense of
control and mastery over their mental well-being [32,33].

Rationale for study
The persistent evidence establishing the deleterious effects of
stress on mental health underscores the significance of this
relationship. Moreover, the expanding body of research
substantiating the connection between physical activity and
mental well-being emphasizes the pivotal role of
incorporating exercise as a fundamental element in a
comprehensive strategy aimed at fostering mental health,
managing conditions like depression and anxiety, and
ultimately alleviating stress. However, there exists a gap in
current research concerning the potential moderating
influence of physical activities in mitigating the negative
impact of stress on mental health. This research gap
underscores the need for focused investigations to unveil the
complex interplay between physical activity, stress, and
mental health outcomes, thereby contributing to a more
comprehensive understanding of the intricate dynamics at
play in this multifaceted relationship. This study presents a
more profound investigation into the link between stress
and mental health. Additionally, considering the absence of
a direct impact of stress on mental health, the study could
further innovate by conducting a detailed exploration of the
intricate dynamics between stress and various mental health
outcomes, potentially uncovering mediating or moderating
factors. Furthermore, expanding the analysis of the
relationship between physical activity and mental health,
with a focus on specific aspects that may positively affect
diverse mental outcomes, could enhance the
comprehensiveness of the research.

Therefore, the aim of the research is to assess the negative
impact of stress on mental health (measured using three
aspects: symptoms of anxiety, symptoms of depression, and
overall psychological distress) in early adolescence and to
investigate whether different intensities of physical activity
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(inactive, moderate, regular) can contribute to reducing the
negative impact of stress (Fig. 1).

H1: Stress will have a direct negative impact on the
adolescents’ mental health.

H2: Physical activity will suppress the negative impact of
stress on adolescents’ mental health.

Methods

Participants
Two hundred twelve upper elementary school students (from
the fifth to the eighth grade) participated in the research.
About 20% of students did not have parental consent to
participate in the research, therefore they did not fill out the
online questionnaires. All participants who had signed
parental consent participated in the research. Of these, 112
students were from urban areas, while 100 students were
from rural areas. Approximately half of the participants
were girls (n = 112, 52.8%), and the other half were boys
(n = 100, 47.2%). The questionnaire was completed by 36
5th grade students (16.9%), 54 6th grade students (25.5%), 68
7th grade students (32.1%) and 54 8th grade students
(25.5%). The age range of the students varied from 10 to
15 years, with an average age of M = 12.33 (SD = 1.25). The
average age of fifth grade students was M = 10.64 (SD =
0.54), the average age of sixth grade students was M = 11.70
(SD = 0.54), the average age of seventh grade students was
M = 12.49 (SD = 0.50) while the average age of eighth
students grades was M = 13.91 (SD = 0.71).

Instruments

The Young Person’s CORE (YP–CORE; Twigg et al. [34])
The YP-CORE (original version, Twigg et al. [34]) is an
instrument designed to measure psychological distress in
children and young people. It consists of 10 items that
assess anxiety (2 items), depression (2 items), trauma (1
item), physical difficulties (1 item), functioning (3 items),
and the risk of auto aggressive behavior (1 item). Students
self-evaluate the frequency of described problems on a 5-
point Likert scale (0–not at all, 1–only occasionally, 2-
sometimes, 3-often, 4-most or all of the time). Participants
respond retrospectively, providing answers for the past
week. Each answer is assigned the appropriate score (0–4),
and 3 items are scored in reverse. The total score is obtained
by adding all the points. A higher score indicates that the
student reported more problems and emotional difficulties,
feeling more disturbed. The critical value of 12 has proven
to be important in distinguishing between clinical and non-
clinical groups of children aged 10 to 14 in Croatia

(Croatian version, Marinković et al. [35]). Internal reliability
in the conducted research was moderate, Cronbach’s α = 0.74.

Children’s Anxiety Scale (SKAN; Purić, 1992 according to
Caser [36])
The Children’s Anxiety Scale (Caser [36]) is intended for
children aged 9 to 15 years. It comprises 27 statements
where students should mark ‘T’ if they believe the statement
is true for them or ‘N’ if they believe the statement is not
valid for them. Statements, which children noted as being
true for them, are scored, while other answers are not. Each
true statement is worth 1 point, and the point range is
between 0 and 27. The greater the number of true
statements and points, the higher the student’s anxiety level.
The questionnaire covers three areas of anxiety: test anxiety,
social anxiety, and general anxiety unrelated to specific
situations. The total score for the general level of anxiety
can also be utilized. The average score is 10, with a standard
deviation of 5.25, and the critical value (self-perceived
diagnosis of anxiety) is a score above 1 standard deviation, i.
e., a value of 16 and above (according to Zaić [37]). Internal
reliability in the conducted research was high, Cronbach’s
α = 0.89.

Children’s Depression Inventory (CDI; Kovacs [38])
The Child Depression Scale-CDI (original version, Kovacs
[38]; Croatian version, Marinović et al. [39] was created by
modifying the Beck Depression Scale, originally intended for
examining depression in adults (BDI). The scale consists of
27 items covering a broad spectrum of cognitive, affective,
and behavioral symptoms of depression in children and
adolescents aged 7 to 17. Each item presents three
statements, from which the child chooses the one that best
describes their feelings. Statements are scored with 0, 1, and
2 points, where a higher score indicates a stronger intensity
of symptoms. The total score is derived as a unique linear
combination of responses to individual items, ranging from
0 to 54. On a sample of unselected school children, the
average score is around 9, with a standard deviation of
approximately 7. As a threshold to identify the top 10% of
respondents with the most pronounced depressive
symptoms (self-perceived diagnosis of depression), a score
of 19 is used [39]. Internal reliability in the conducted
research was satisfactory, Cronbach’s α = 0.66.

School Stress Intensity Scale for Students (Sabljić [40])
The School Stress Intensity Scale for Students (Sabljić [40])
consist of 31 items and assesses the intensity of stress
experienced by students in the school environment. The
items are content categorized into several domains: those
related to school curriculum and the learning environment,
teachers, parents, and classmates. Students self-evaluate the
level of stress on a 5-point Likert scale (from 0 to 4), and
the overall score is expressed as a simple linear combination
of responses. The theoretical range of scores is from 0 to
124, with a higher score indicating a greater intensity of
school stress. Internal reliability in the conducted research
was high, Cronbach’s α = 0.96.

FIGURE 1. Conceptual model: the moderating role of physical
activity on the relationship between stress and mental health.
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Physical Activity Questionnaire for Older Children (PAQ-C;
Kowalski et al. [41])
The PAQ-C (original version, Kowalski et al. [41]; Croatian
version, Vidaković Samaržija et al. [42]) measures the
general physical activity of a child and consists of 10 items
where students respond to questions about their
engagement in physical activities over the past seven days.
This questionnaire assesses the intensity, duration, and
frequency of physical activity in children and adolescents
based on self-report. It is designed for students aged 8 to 14
years. Each item has a value from 1 to 5. Item 1 pertains to
leisure-time sports activities, where a ‘no’ response is scored
as 1, and a ‘7 times or more’ response is scored as 5, with
the average of all activities calculated. Items 2 to 8 relate to
physical education, after-school breaks, evenings, weekends,
and what best describes the individual. Scores for these
items are calculated so that minimal engagement is scored
as 1, and maximal engagement is scored as 5, with the
average of all activities calculated. Item 9 concerns daily
engagement in any physical activity over the previous week
and is calculated as the average for all days of the week,
where ‘nothing’ is scored as 1 and ‘very often’ as 5. The
overall result is obtained as the average of the described
three parts of questionnaire, with a theoretical response
range from 1 to 5. Item number 10 is not used as part of
the final result but serves to identify any unusual activities
students engaged in the previous week. The questionnaire
allows classification into three groups: physically inactive
(total score 1 to 2.4), moderately physically active (total
score between 2.5 and 3.4), and regularly physically active
(total score from 3.5 to 5). Internal reliability in the
conducted research was high, Cronbach’s α = 0.87.

Procedure
The Ethics Committee of the Faculty of Education J.J.
Strossmayer University of Osijek approved research. The
research was entirely voluntary and anonymous. After
obtaining the school director’s consent, parents were
requested to provide written approval for their children’s
participation in the study. Data collection took place online
during a class community session lasting approximately
30 min. In order to finish filling out the questionnaire, the
students had to answer all the questions, therefore there
were no missing data. Homeroom teachers were briefed in
advance about the research’s objectives and methodology. In
addition to the written notification, researchers verbally

explained the research’s purpose, emphasized its voluntary
nature, and informed students that they could withdraw
from the process at any time.

Results and Discussion

Criteria for the use of parametric statistics (Table 1) and
assumptions for regression analysis were met. Asymmetry
indices (Skewness and Kurtosis) have not exceeded the
critical value of +/-2, so the normality of the distribution is
not violated. Average values of measured variables (M, SD)
were as expected. Main analyses were performed in IBM
SPSS Statistics 24.0, using PROCESS v4.2 by Andrew F.
Hayes plug-in, model 1b (moderation analysis with
categorical moderator). Hypothesis 1 tested direct effects
and hypothesis 2 tested simple moderation effects with
categorical moderators. For the purpose of moderation
analysis, all predictors were mean-centered, and the
moderator variable had three levels (i.e., inactive (coding 0,
0), moderately active (coding 1, 0) and regularly active
(coding 0, 1). Fig. 1 represents the conceptual model that
was tested.

Mental health in adolescence
Following the instructions outlined in the Croatian versions of
the questionnaire used in this study, we classified students into
two groups: those who self-assessed clinically significant
symptoms indicating impaired mental health (such as
symptoms of depression, anxiety, or general psychological
distress) and those who self-assessed without significant
symptoms, i.e., those considered mentally healthy (see
Table 2). More than two thirds of students self-assessed
significant symptoms of depression, more than half of them
significant symptoms of psychological distress and more
than one quarter of them significant symptoms of anxiety.
The findings reveal a notably higher prevalence of
adolescents with impaired mental health compared to
previous studies [4–6], particularly concerning symptoms of
depression.

One plausible consideration is the changing socio-
cultural dynamics and the impact of modern lifestyles on
adolescent well-being. Factors such as increased academic
pressures, social media influence, and the fast-paced nature
of contemporary society [12–16] may contribute to
heightened stress levels and, consequently, a higher
prevalence of mental health issues. However, it is imperative

TABLE 1

Descriptive statistics

Variables N Min Max Range M SD Skewness Kurtosis

Anxiety 212 0.00 27.00 27.00 11.82 6.527 0.225 −0.700

Depression 212 11.00 36.00 25.00 20.91 5.039 0.548 0.306

Psychological distress 212 0.00 34.00 34.00 13.35 6.613 0.325 −0.134

Stress 212 0.00 124.00 124.00 54.24 29.851 0.168 −0.480

Physical activity 212 1.21 4.78 3.56 2.94 0.730 −0.060 −0.121
Note: M = mean; SD = standard deviation.
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to acknowledge the exclusive reliance on self-reports by
students across all mental health measures in this study. No
anamnestic data were collected, nor were diagnoses
proffered by medical professionals. Given the tumultuous
emotional landscape inherent in early adolescence [1–3],
there exists the potentiality that students may have
overestimated the manifestation of symptoms associated
with mental disorders.

Nevertheless, the substantial increase in the prevalence of
mental health problems in early adolescence prompts a critical
reflection on the effectiveness of current mental health
support systems for students. It raises questions about the
accessibility and adequacy of mental health resources, as
well as the awareness and utilization of available services.

Negative impact of stress on the adolescents’ mental health
In line with the first hypothesis, the presence of a negative
impact of stress on adolescents’ mental health was examined

(Table 3). Stress demonstrated a significant direct negative
effect, leading to increased symptoms of anxiety and
psychological distress; however, it exhibited no influence on
depression. There is a corresponding increase in symptoms
of anxiety and psychological distress, suggesting that stress
itself, without the mediation of other factors, contributes to
higher levels of anxiety and psychological distress. In
contrast to its impact on anxiety and psychological distress,
stress is reported to have no influence on depression.

The observed escalation in symptoms of anxiety and
psychological distress emphasizes the susceptibility of
adolescents to the adverse effects of stress [7,8]. The absence
of a direct influence on depression prompts a deeper
exploration into the intricate dynamics between stress and
distinct mental health outcomes. It is also possible that
stress had no effect on depression because almost all
adolescents self-assessed that they had significant symptoms
of depression, which reduces the variability in depression
and makes it impossible to detect the effects of other
variables. These findings are in line with previous research
[9–11], accentuating the variability in how stress may
manifest across diverse dimensions of mental health.

Generally, this study contributes valuable insights into
the direct impact of stress on specific facets of mental health
in adolescents. The complex findings underscore the need
for comprehensive assessments, considering various
dimensions of mental health. This knowledge is essential for
refining interventions aimed at promoting mental well-being
in the vulnerable phase of early adolescence.

TABLE 2

Self-perceived mental issues in early adolescence

Mental health Healthy Self-perceived
problems

Anxiety 72.2% (n = 153) 27.8% (n = 59)

Depression 32.5% (n = 69) 67.5% (n = 143)

Psychological distress 42.5% (n = 90) 57.5% (n = 122)

TABLE 3

Moderator analyses: Physical activity as moderator on the relationship between stress and mental health (anxiety, depression and
psychological distress)

Effect Estimate SE 95% CI t p

LL UL

Stress → Anxiety 0.136 0.026 0.086 0.169 5.351 0.000

Moderate physical activity → Anxiety −2.869 0.942 −4.727 −1.011 −3.045 0.003

Regular physical activity → Anxiety −3.988 1.166 −6.287 −1.688 −3.420 0.000

Stress x moderate physical activity −0.047 0.032 −0.109 0.015 −1.487 0.139

Stress x regular physical activity −0.105 0.038 −0.179 −0.031 −2.787 0.006

Anxiety moderation model (stress x physical activity) ΔR2 = 0.03; F = 3.88(2,206); p = 0.02

Stress → Depression 0.029 0.022 −0.014 0.072 1.333 0.184

Moderate physical activity → Depression −1.726 0.808 −3.319 −0.133 −2.136 0.034

Regular physical activity → Depression −0.788 1.000 −2.759 1.184 −0.788 0.432

Stress x moderate physical activity 0.034 0.027 −0.020 0.087 1.242 0.216

Stress x regular physical activity −0.010 0.032 −0.073 0.054 −0.295 0.768

Depression moderation model (stress x physical activity) ΔR2 = 0.01; F = 1.45(2,206); p = 0.24

Stress → Psychological distress 0.114 0.027 0.062 0.167 4.294 0.000

Moderate physical activity → Psychological distress −3.027 0.985 −4.968 −1.085 −3.073 0.002

Regular physical activity → Psychological distress −1.746 1.219 −4.149 0.657 1.433 0.154

Stress x moderate physical activity −0.022 0.033 −0.087 0.043 −0.658 0.511

Stress x regular physical activity −0.059 0.039 −0.137 0.019 −1.497 0.136

Psychological distress moderation model (stress x physical activity) ΔR2 = 0.01; F = 1.14(2,206); p = 0.32
Note: SE = standard error of estimate; CI = confidence interval; LL = lower limit; UL = upper limit.
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The moderating role of physical activity on the relationship
between stress and mental health
In alignment with the second hypothesis, which assumes that
regular physical activity moderates the negative impact of
stress on adolescents’ mental health, a moderation analysis
was conducted. The majority of students self-assessed
moderate physical activity (n = 112, 52.8%), and
approximately an equal number of them assessed that they
were inactive (n = 55, 25.9%) and regularly physically active
(n = 45, 21.2%). The results revealed a significant
moderating effect of physical activity solely in the context of
anxiety moderation models. Conversely, in relation to the
negative impact of stress on symptoms of depression (p =
0.24) and psychological distress (p = 0.32), no significant
moderation effect of physical activity was observed
(Table 3). In the anxiety moderation model (p = 0.02),
moderate physical activity exhibited a partial moderation
effect, mitigating the negative impact of stress on anxiety
symptoms. Furthermore, in the case of regular physical
activity, a complete moderation effect was observed,
resulting in the full suppression of the negative impact of
stress on anxiety (Fig. 2). As shown in Fig. 2, there is no
significant negative effect of student stress on anxiety
symptoms under the influence of regular physical activity.
In students who do not regularly engage in physical activity,
the negative effect of stress on the increase in anxiety
symptoms is clearly observed.

The finding that regular physical activity demonstrated a
significant moderating effect in the context of anxiety aligns
with existing literature emphasizing the positive impact of
exercise on anxiety symptoms [30–33]. The observed partial
moderation effect of moderate physical activity on anxiety
symptoms suggests a graded relationship between the
intensity of physical activity and its moderating effect on

stress-induced anxiety. However, the absence of a
substantial moderation effect of physical activity in relation
to symptoms of depression and psychological distress
prompts further exploration. These results indicate complex
relationship between physical activity and different mental
health outcomes, emphasizing the need for a comprehensive
understanding of the diverse impacts of exercise on
adolescents’ well-being. Exploring potential mediators and
moderators, such as social support or individual resilience,
could enhance our understanding of the complex pathways
involved. Moreover, considering the diverse contexts in
which adolescents engage in physical activity, including
school-based programs, organized sports, and recreational
activities, can provide a more nuanced perspective.

Shortcomings and implications for future
In scrutinizing the research, several limitations come to light.
Firstly, the sample, comprising upper elementary school
students from specific regions, may restrict the
generalizability of findings to a broader adolescent
population. Moreover, parental consent was not obtained
for 20% of students and they could not participate in the
research. The study’s reliance on self-report measures,
particularly for physical activity, introduces potential biases
due to subjective interpretation and recall, compromising
the precision of the results. To assess the mental health of
students, only self-assessment measures were used, and
there was no objective assessment of health conditions by
medical doctors. Furthermore, the cross-sectional design,
while informative, only provides a snapshot, preventing the
establishment of causal relationships and limiting insights
into how changes over time may impact the observed
associations. The study also falls short in exploring external
factors, such as socioeconomic status and family dynamics,

FIGURE 2. The moderating role of physical activity on the relationship between stress and anxiety.
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which could potentially confound the relationship between
physical activity, stress, and mental health.

To address these limitations, future research should
consider several key areas. Longitudinal studies are
recommended to explore the temporal dynamics between
physical activity, stress, and mental health. Diversifying the
participant sample to include various demographic groups
and incorporating objective measures of physical activity,
such as accelerometers, could enhance the study’s applicability
and accuracy. Exploring additional psychosocial factors like
family environment and socioeconomic status is advised for a
more holistic understanding of the relationships. Intervention
studies assessing the causal impact of promoting physical
activity on stress reduction in adolescents are proposed.
Extending the age range of participants and including a
broader spectrum of mental health outcome measures beyond
anxiety and depression are also suggested to capture more
comprehensive insights. Addressing these considerations in
future research would strengthen methodology, improve
result interpretation, and increase findings’ applicability to
diverse populations and contexts.

The findings of this study hold several practical
implications for educators, parents, and policymakers
involved in adolescent mental health and well-being. Stress’s
direct negative impact on mental well-being underscores the
need for stress alleviation strategies in academic settings.
Schools can adopt stress management programs to create
supportive environments. The study emphasizes the
preventive role of regular physical activity against the
adverse effects of stress on mental health. Prioritizing
physical education and extracurricular activities in schools is
crucial. Parents are encouraged to actively support their
adolescents in engaging in regular physical activities,
fostering both mental well-being and family bonds. At the
policy level, evidence-based interventions promoting
physical activity should be integrated into broader mental
health initiatives. Policymakers are urged to allocate
resources for the development and implementation of such
programs, recognizing their long-term benefits. In essence,
collaborative efforts among educators, parents, and
policymakers are crucial for comprehensive strategies
supporting adolescent mental well-being.

Conclusion

The results brought attention to a significant increase in
adolescents experiencing impaired mental health, especially
in symptoms of depression, when contrasted with earlier
studies. The noted escalation in symptoms of anxiety and
psychological distress highlights the vulnerability of
adolescents to stress. Simultaneously, the lack of a direct
impact on depression prompts further investigation into the
intricate dynamics between stress and distinct mental health
outcomes. In terms of regular physical activity, a significant
moderating effect was evident, effectively mitigating the
negative impact of stress on anxiety. Conversely, no
significant moderation effect of physical activity was
identified for symptoms of depression and psychological
distress. This indicates a subtle and complex association
between physical activity and diverse mental health outcomes.

In conclusion, the practical implications of this study
emphasize the importance of creating environments that
reduce stressors for adolescents and promote regular
physical activity as a means of fostering positive mental
health outcomes. These efforts require collaboration among
educators, parents, and policymakers to create
comprehensive and effective strategies for supporting the
mental well-being of adolescents.
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