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Introduction: Changes in adolescents’ lifestyles pose serious challenges to their
physical and mental health. Therefore, the aim of this study was to investigate the
effects of different levels of physical activity on salivary stress biomarkers (cortisol
and salivary alpha-amylase [SAA]) in adolescents.

Methods: In this descriptive cross-sectional study, 60 adolescent boys aged 14-16
years from District 1 of Yazd were voluntarily selected using simple sampling and
divided into three groups—inactive, active, and athletic (20 participants in each
group)—based on their scores on the Baecke Physical Activity Questionnaire.
Morning saliva samples (8-9 a.m.) were collected to control for circadian
fluctuations, and cortisol and SAA concentrations were measured using ELISA Kits
(DiaMetra, Italy, and Eastbiopharm, China). Data were analyzed using one-way
analysis of variance (ANOVA) followed by Bonferroni and James-Howell post-hoc
tests in SPSS version 16 (significance level: P <0.05).

Results: The results showed that cortisol (P = 0.004) and salivary alpha-amylase (P
< 0.001) levels were significantly lower in the athletic and active groups than in the
inactive group, with the greatest reduction observed in the athletic group.

Conclusion: Regular physical activity, particularly at higher levels, can significantly
reduce salivary stress biomarkers through modulation of the HPA axis and the
autonomic nervous system and can be used as an effective non-pharmacological
intervention to reduce stress and promote mental health in adolescents.
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Extended Abstract

Introduction

Adolescence is a crucial developmental stage
characterized by significant physical and psychological
changes, often accompanied by heightened stress from
lifestyle factors such as academic pressure, social
challenges, and decreased physical activity. Chronic
stress activates the hypothalamic-pituitary-adrenal
(HPA) axis and the sympathetic nervous system,
resulting in increased levels of stress biomarkers,
including cortisol and salivary alpha-amylase (SAA).
These biomarkers serve as reliable indicators of stress
and are linked to negative mental and physical health
outcomes. Physical activity has been recognized as a
potential modulator of stress responses. Research
suggests that regular exercise can reduce HPA axis
activation and enhance resilience to stress. However, the
relationship between different levels of physical activity
and salivary stress biomarkers in adolescents is still not
well understood. This study aimed to investigate how
varying levels of physical activity—classified as
inactive, active, and athletic—influence salivary cortisol
and sAA levels in adolescent boys. It was hypothesized
that higher levels of physical activity would correspond

with lower concentrations of stress biomarkers.

Methods

This descriptive cross-sectional study involved 60
adolescent boys aged 14 to 16 years from region 1 of
Yazd, Iran, who were selected through simple random
sampling. The participants were divided into three
groups based on their levels of physical activity:
inactive, active, and athletic, with 20 participants in each
group. Physical activity was assessed using the Baecke
questionnaire, a validated tool for measuring habitual
physical activity across work, sport, and leisure
domains. Saliva samples were collected under
standardized conditions to measure cortisol and salivary
alpha-amylase (SAA) concentrations using the enzyme-
linked immunosorbent assay (ELISA), which is a highly
sensitive method for quantifying biomarkers. Data were
analyzed using one-way analysis of variance (ANOVA)
in SPSS version 16, followed by Bonferroni and James-
Howell post hoc tests to identify differences between
groups. The significance level was set at p < 0.05.

Results

The results showed significant differences in the levels
of salivary stress biomarkers among the three groups
studied. Cortisol levels were notably lower in both the
athletic (p = 0.004) and active groups when compared to
the inactive group, with the athletic group experiencing
the most pronounced decrease. Likewise, salivary alpha-

Journal of Sport Biosciences

l
(
Online ISSN: 2676-4148 \\ ‘,l

amylase (sAA) levels were significantly reduced in the
athletic and active groups (p < 0.001), with the athletic
group demonstrating the greatest reduction. These
findings suggest a dose-response relationship, indicating
that higher levels of physical activity are associated with
greater decreases in stress biomarkers.

Conclusion

The findings support the hypothesis that regular
physical activity, especially at high intensity,
significantly reduces levels of salivary cortisol and SAA
in adolescents. These results are consistent with
previous research showing that exercise influences the
HPA axis and the sympathetic nervous system, helping
to mitigate stress responses. The more substantial
reduction in biomarkers observed in the athletic group
suggests that consistent, high-intensity physical activity
may provide greater benefits for stress management
compared to moderate or no activity. These findings
have important implications for public health, as they
highlight the potential of physical activity-based
interventions to enhance mental health and resilience to
stress in adolescents. However, there are limitations to
this study, including its cross-sectional design, which
prevents causal inferences, and the focus on male
participants, which may limit the generalizability of the
results. Future research should investigate the long-term
effects and include more diverse populations. In
conclusion, this study emphasizes the vital role of
physical activity in reducing stress biomarkers and
advocates for its inclusion in adolescent health programs
to promote mental well-being.
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