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Obijective: This study aimed to investigate the moderating role of emotional self-regulation,
and its specific strategies of cognitive reappraisal and expressive suppression, in cortisol
responses to an acute session of resistance training in professional athletes. The objective was
to determine whether athletes with higher emotional self-regulation capabilities exhibit
attenuated physiological stress responses following high-intensity exercise.

Methods: Fifty professional male athletes from team sports participated in a controlled
resistance training protocol. Salivary cortisol levels were measured immediately before and
10 minutes after a standardized training session conducted at 80% of one-repetition
maximum. Emotional self-regulation was assessed using the Emotion Regulation
Questionnaire (ERQ) one day prior to the exercise session to evaluate the habitual use of
cognitive reappraisal and expressive suppression. The data were analyzed using repeated-
measures ANOVA and hierarchical regression, controlling for baseline cortisol, training
intensity, experience, and body mass index.

Results: The results indicated a significant increase in cortisol levels following the resistance
training session. However, hierarchical regression analysis revealed that emotional self-
regulation significantly moderated this response. Athletes with higher overall emotional self-
regulation scores demonstrated a significantly smaller increase in post-exercise cortisol.
Furthermore, an analysis of the specific strategies showed that cognitive reappraisal had a
strong, significant moderating effect, whereas expressive suppression did not exhibit a
statistically significant relationship with the cortisol response.

Conclusion: The findings conclude that emotional self-regulation, particularly the strategy
of cognitive reappraisal, plays a critical moderating role in the physiological stress response
to resistance training in professional athletes. This underscores the importance of integrating
psychological skills training, focusing on cognitive reappraisal techniques, into athletic
preparation programs to help manage physiological stress, enhance recovery processes, and
potentially optimize overall performance and well-being.
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I zesistance training constitutes a fundamental

component of physical conditioning regimens for
professional athletes, explicitly designed to enhance
muscular strength, power, and endurance, thereby
contributing  significantly to overall athletic
performance. Such high-intensity exercise, however,
imposes considerable physiological and psychological
demands, triggering a well-documented stress
response characterized by the activation of the
hypothalamic-pituitary-adrenal (HPA) axis. This
activation leads to the secretion of cortisol, a primary
glucocorticoid hormone. While cortisol plays an
essential role in mobilizing energy substrates and
modulating  inflammatory  processes, thereby
facilitating acute adaptation, its prolonged or
excessive elevation is counterproductive. Chronically
high cortisol levels have been robustly linked to the
development of overtraining syndrome, manifested
through performance decrements, prolonged fatigue,
mood disturbances, and an increased susceptibility to
illness and injury. Beyond these purely physiological
mechanisms, a growing body of evidence underscores
the profound influence of psychological factors in
modulating the body's stress response. The field of
psychoneuroendocrinology provides a compelling
framework for understanding how cognitive and

emotional  processes can directly influence
neuroendocrine  activity. Within this context,
emotional self-regulation emerges as a critical

psychological construct, defined as the processes by
which individuals influence which emotions they
have, when they have them, and how they experience
and express these emotions. It encompasses distinct
strategies, primarily cognitive reappraisal, which
involves reinterpreting a potentially emotion-eliciting
situation to alter its emotional impact, and expressive
suppression, which involves inhibiting the outward
signs of inner emotional states. Research in
competitive settings has demonstrated that athletes
proficient in emotional self-regulation, particularly
cognitive reappraisal, exhibit superior performance
under pressure and enhanced psychological resilience.
The theoretical link between psychological appraisal
and physiological response is articulated in the
biopsychosocial model of stress, which posits that an
individual's cognitive evaluation of a stressor, rather
than the stressor itself, is a primary determinant of the
magnitude of the HPA axis response. Consequently,
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this study was conceived to bridge a salient gap in the
existing literature by directly investigating the
moderating role of emotional self-regulation, and its
constituent strategies, on the cortisol response to a
standardized, high-intensity resistance training session
in a cohort of professional athletes. The primary
hypothesis was that athletes with higher levels of
emotional self-regulation, and more specifically, a
greater  propensity for employing cognitive
reappraisal, would demonstrate a significantly
attenuated cortisol response following the resistance
exercise protocol compared to their counterparts with
lower self-regulation capabilities.

The participant cohort for this investigation consisted
of fifty professional male athletes, recruited from a
variety of team sports including soccer, basketball, and
volleyball to ensure a representative sample of
individuals accustomed to high-intensity training. The
mean age of the participants was 25.8 years with a
standard deviation of 3.5 years, and they possessed an
average professional training experience of 6.2 years
(x1.8). A stringent set of inclusion criteria was applied
to control for confounding variables; these included a
minimum of five years of continuous professional
training, no reported musculoskeletal injuries within
the preceding six months, no current use of
medications known to influence HPA axis function
such as corticosteroids, and an absence of any
diagnosed chronic medical or psychological
conditions. All participants provided written informed
consent after the procedures, potential risks, and
benefits were thoroughly explained, and the study
protocol received full approval from the university's
Institutional Review Board prior to commencement.

The assessment of emotional self-regulation was
conducted using the well-validated Emotion
Regulation Questionnaire (ERQ), which measures an
individual's typical use of two core strategies:
cognitive reappraisal and expressive suppression. The
questionnaire comprises 10 items rated on a 7-point
Likert scale, ranging from ‘'strongly disagree' to
'strongly agree’. The ERQ was administered to all
participants one full day prior to the experimental
exercise session. This timing was deliberately chosen
to prevent any acute fatigue or pre-exercise anxiety
from biasing the self-report measures, thereby
capturing their baseline, trait-like regulation
tendencies. To quantify the physiological stress
response, salivary cortisol was selected as a non-
invasive and reliable biomarker of HPA axis activity.
Saliva samples were collected using specialized
Salivette collection devices at two time points:



immediately before the commencement of the
resistance training session and again 10 minutes after
its conclusion, a time point known to capture the peak
cortisol response to acute exercise. All training
sessions were rigorously scheduled to begin at 8:00
AM to control for the well-established diurnal rhythm
of cortisol secretion. The collected samples were
subsequently analyzed in duplicate for cortisol
concentration using a high-sensitivity enzyme-linked
immunosorbent assay (ELISA) kit.

The resistance training protocol itself was meticulously
standardized to ensure consistency across all
participants. The session comprised five fundamental
compound exercises: the barbell back squat, bench
press, deadlift, pull-up, and shoulder press. The
exercise intensity was set at 80% of each athlete's
predetermined one-repetition maximum (1RM), which
was calculated for each exercise using standardized
equations during a familiarization session prior to the
study. The protocol involved performing three sets of
each exercise, with a target repetition range of 8 to 10
per set. Rest intervals were strictly controlled at 90
seconds between sets and two minutes between
different exercises. The entire session was conducted
in a fully equipped and climate-controlled athletic
training facility. To minimize the influence of
extraneous factors on cortisol levels, participants were
instructed to abstain from caffeine, alcohol, and
strenuous physical activity for 24 hours preceding the
test. Furthermore, hydration status was monitored
upon arrival via body weight measurement and urine
color assessment to ensure euhydration.

For the statistical analysis, data were processed using
SPSS software version 26. The primary analysis of the
cortisol response to exercise was conducted using a
repeated-measures analysis of variance (ANOVA) to
test for a significant main effect of time (pre- vs. post-
exercise). To address the core research question
regarding the moderating effect of emotional self-
regulation, a hierarchical multiple regression analysis
was employed. In this model, the post-exercise cortisol
level was entered as the dependent variable. The pre-
exercise cortisol level was entered in the first step as a
covariate to control for baseline individual differences.
In subsequent steps, the total ERQ score, and later the
specific subscale scores for cognitive reappraisal and
expressive suppression, were entered as moderator
variables, along with other potential covariates
including exercise intensity (as a percentage of 1RM),
body mass index (BMI), and years of training
experience. The statistical significance threshold was
set a priori at p < 0.05 for all analyses.
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The analysis of the cortisol data revealed a highly
significant main effect for time, confirming that the
resistance training protocol successfully elicited a
substantial physiological stress response. The mean
baseline cortisol concentration across all participants
was 14.8 £ 2.6 nmol/L, which increased significantly
to a post-exercise level of 22.3 £ 4.1 nmol/L. This
robust increase was statistically confirmed by the
repeated-measures ANOVA. More critically, the
hierarchical regression analysis provided compelling
evidence for the moderating role of emotional self-
regulation. After controlling for baseline cortisol and
other covariates, the overall emotional self-regulation
score (total ERQ) emerged as a statistically significant
negative predictor of the post-exercise cortisol level.
This indicates that athletes who reported higher
general emotional self-regulation exhibited a smaller
increase in cortisol following the training session.

A more nuanced analysis delving into the specific
regulation strategies yielded particularly insightful
results. When the cognitive reappraisal and expressive
suppression subscales were entered separately into the
regression model, a clear divergence in their efficacy
was observed. The cognitive reappraisal score
demonstrated a strong and statistically significant
negative relationship with the post-exercise cortisol
response, revealing itself as a powerful moderator of
the physiological stress response. In stark contrast, the
expressive suppression subscale failed to show any
statistically significant relationship with the cortisol
outcome. The regression coefficients underscored this
disparity, with cognitive reappraisal showing a
substantially larger and more significant effect.
Furthermore, the analysis indicated no significant
interaction effects between the emotional regulation
scores and the other controlled variables such as
training experience, BMI, or the precise exercise
intensity, suggesting that the moderating effect of
cognitive reappraisal was robust across these different
athlete characteristics.

The findings of this study offer substantial empirical
support for the primary hypothesis, clearly
demonstrating that emotional self-regulation, and
specifically the strategy of cognitive reappraisal,
serves as a significant moderator of the cortisol
response to high-intensity resistance training in
professional athletes. The significant attenuation of
cortisol elevation in athletes with higher self-
regulation capacities aligns seamlessly with the
prevailing psychobiological models of stress, most
notably the transactional model, which emphasizes the



pivotal role of cognitive appraisal in determining the
nature and intensity of the stress response. According
to this framework, an athlete employing cognitive
reappraisal is likely to reframe the challenging
demands of a high-intensity resistance training session
not as an overwhelming threat, but as a manageable
challenge or an opportunity for growth and adaptation.
This positive cognitive reframing is postulated to
dampen the perceived threat signal to the amygdala,
thereby resulting in a diminished activation of the
HPA axis and a consequent reduction in cortisol
secretion.

The pronounced ineffectiveness of expressive
suppression as a moderator is equally telling and
consistent with existing literature. Suppression is
considered a response-focused regulation strategy that
requires continuous cognitive effort to inhibit ongoing
emotional expression. This process is not only
mentally taxing but often fails to reduce the subjective
experience of negative emotion and can even
paradoxically  increase  physiological  arousal,
including sympathetic nervous system activity. In the
context of a physically demanding task like resistance
training, where cognitive resources may already be
partially allocated to maintaining exercise technique
and tolerating discomfort, the additional cognitive
load imposed by suppression may render it an
inefficient and ultimately ineffective strategy for
modulating the underlying neuroendocrine stress
response. The clear differential impact of these two
strategies underscores a critical practical distinction: it
is not merely the act of regulating emotion that
matters, but the specific strategy employed.

From a practical and physiological perspective, the
implications of these findings are considerable. An
attenuated cortisol response, as observed in the high-
reappraisal group, is highly desirable in an athletic
training context. While cortisol is essential for acute
adaptation, its catabolic properties, when sustained,
can impede recovery by breaking down muscle
protein, suppressing anabolic hormone activity, and
impairing immune function. Therefore, the ability to
naturally moderate the cortisol spike post-exercise
through psychological means could directly translate
into enhanced recovery rates, more efficient muscular
adaptation, and a reduced long-term risk of
overtraining and burnout. This provides a compelling
psychophysiological rationale for the systematic
integration of psychological skills training into
traditional ~ physical ~ conditioning  programs.
Interventions designed to teach athletes cognitive
reappraisal techniques—such as identifying and
challenging negative automatic thoughts about
training discomfort and reframing fatigue as a
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temporary and productive signal of adaptation—could
empower them to exert greater control over their
physiological stress responses.

This study, however, must be interpreted within the
context of its limitations. The exclusive focus on male
athletes limits the generalizability of the findings to
female athletes, whose HPA axis responses and
emotion regulation patterns may be influenced by
hormonal fluctuations across the menstrual cycle.
Furthermore, the investigation of a single, acute
exercise session provides a valuable snapshot but
cannot illuminate the long-term, cumulative effects of
emotional self-regulation on training adaptation and
hormonal profiles over an entire competitive season.
The physiological assessment was also confined to
cortisol, and the inclusion of complementary markers
such as heart rate variability, alpha-amylase, or
inflammatory cytokines would have provided a more
comprehensive picture of the psychophysiological
interaction.

In conclusion, this study provides robust evidence that
emotional self-regulation is a key psychological factor
modulating the physiological stress response to
resistance training in professional athletes. The
specific finding that cognitive reappraisal is a
significantly more effective moderator than expressive
suppression offers critical, actionable insight for the
field of sports science and practice. The results
strongly suggest that the cultivation of cognitive
reappraisal skills should be considered an integral
component of holistic athlete development, on par
with physical, technical, and tactical training.
Coaches, sports psychologists, and strength and
conditioning  professionals are encouraged to
collaborate in embedding evidence-based
psychological skills training into daily routines to help
athletes not only manage competitive anxiety but also
to optimize their physiological recovery from intense
physical training. Future research should aim to
longitudinalize these findings, explore these dynamics
in female and individual-sport athletes, and investigate
the effects of targeted emotion regulation interventions
on a broader array of physiological and performance
outcomes.

Emotional self-regulation, Cortisol,
Resistance training, Professional athletes, Cognitive
reappraisal
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