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Extended Abstract

Background and Purpose

In recent years, sports science has witnessed
significant advances in understanding the
physiological, neurological, and cognitive
mechanisms associated with athletic training.
With  the increasing complexity  of
competitions and the need to improve the
multidimensional performance of professional
athletes, new research has examined the
interaction between endocrine systems,
cognition, and neuromuscular factors as a
coherent whole (Furer et al., 2023). Cognitive
performance in competitive athletes is
recognized as a key factor in the quality of
skill execution, the ability to adapt under
pressure, and strategic decision-making.
Cognitive components such as selective
attention, working memory, executive control,
processing speed, situational anticipation, and
perceptual-motor  performance play an
important role in athletic success (Mansi et al.,
2025; Wu et al., 2025). Accordingly, the aim

of the present study is to compare the effects
of skill-based training and physical training on
the endocrine function and cognitive
performance of competitive athletes.
Materials and Methods

Research Design

This study is a quasi-experimental study with
a pretest-posttest and parallel groups design to
compare the effects of two types of training —
skill-based training and physical training —
on endocrine indices and cognitive
performance in competitive athletes. This
study was initiated in accordance with the
principles of the Helsinki Declaration of
Ethics and after receiving approval from the
university ethics committee. The subjects
were randomly divided into two groups.
Participants:

Sample size using G*Power software (version
3.1) and assuming a medium effect (0.35)
included 30 people in each group.

Research instruments:
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Endocrine indices: Blood sampling was
performed in two stages (pretest and posttest),
in the morning and in the fasting state.
Sampling was performed by a clinical
pathologist according to standard protocols.
All samples were stored at -80°C until
analysis.

Cognitive performance: A wide range of
validated instruments known for their
reliability in sports psychology research were
used to assess cognitive performance.
Working memory was assessed using the n-
back test (2-back version), which measures
accuracy and reaction time with a high
reliability coefficient of 0.85. Assessment of
baseline physical characteristics: To consider
initial differences between groups, several
baseline physical characteristics will be
assessed.

Exercise intervention protocol:

The exercise intervention protocol consists of
two separate groups, each designed to increase
physical performance over an eight-week
period with three sessions per week, each
session lasting 60 minutes.

Data collection:

Data collection included pre-test and post-test
assessments, 48 hours after the last training
session.

Data analysis:

Data analysis was performed using SPSS
version 29. Initially, the normality of the data
was assessed using the Shapiro-Wilk test.
After that, homogeneity of variance was
assessed through the Levene test.

Results

Baseline characteristics of participants:

A total of 60 competitive athletes participated
in the study, who were randomly assigned to
two groups of skill-based training and physical
training. Independent t-test showed that no
significant differences were observed between
the groups in the primary variables. The results
indicate adequate homogeneity of the groups
before the intervention.

Endocrine indices:
In this study, the effect of eight weeks of skill-
based training and physical training on
hormonal  indices  including  cortisol,
testosterone, growth hormone and IGF-1 was
examined. The results showed that skill-based
training resulted in a significant decrease in
cortisol levels, while physical training resulted
in a slight and non-significant decrease. Also,
both training groups experienced an increase
in testosterone, but the skill group showed a
significant increase (61 units compared to 23
units). In addition, an increase in growth
hormone was observed in both groups, such
that the skill group showed a significant
increase and there was a significant interaction
between group and time. Finally, the skill
group experienced an increase in IGF-1 that
was twice as high as the physical group. The
results show that the skill group showed a
significant increase in accuracy and a decrease
in reaction time during the 2-back working
memory task compared to the physical training
group. Also, in the Stroop test, which assesses
executive control, the skill group showed
significant improvements. Finally, in terms of
processing speed, as measured by the digit
symbol methods test, both groups showed a
significant increase. However, the skill group
outperformed the physical group.
Relationships between hormonal and
cognitive changes:
The results regarding the relationships
between hormonal and cognitive changes are
presented in Table 1. The results show that
hormonal changes are significantly associated
with cognitive performance.

Table 1. Correlation coefficients between

variables

Variable r P
Decreased cortisol <« improved | 0/52 | 0/004
reaction time (2-back)
Increased testosterone «» Improved | 0/47 | 0/01

decision-making accuracy
Increased IGF-1 < Improved SDMT | 0/02 | 0/41
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Conclusion

The results of this study suggest that skill-
based training is a more effective approach to
improving the overall performance of
competitive athletes than physical training
alone. Simultaneous cognitive and motor load
stimulates the activation of neural networks
and hormonal pathways, leading to
multifaceted adaptations that physical training
alone cannot. These findings have important
practical implications for coaches and training
program designers, and indicate that
incorporating cognitively and skill-based
training into sports programs can improve
athletes' physical, cognitive, and
psychological performance. Given the
limitations of the study, it is recommended that
future research examine the long-term effects
of skill-based training and consider the role of
gender, skill level, and other individual factors
in  hormonal and cognitive changes.
Measurement of other neurotrophic variables
such as BDNF and the use of brain imaging
can also help to clarify the precise
neurohormonal mechanisms of skill-based
training.

In conclusion, it can be stated that skill-based
training not only improves hormonal indices

Jadddi

and reduces stress responses, but also
significantly improves the cognitive and
decision-making abilities of athletes. These
findings emphasize that high cognitive load
and skill-based training are effective tools for
improving the comprehensive performance of
competitive athletes and can be used as a main
part of professional training programs.
Therefore, combining cognitive and motor
load in the design of sports programs
optimizes not only physical performance but
also mental health and cognitive abilities of
athletes and can increase the quality of
performance in competitive environments.
Key Words: Skill-based training, hormone,
cognitive performance, competitive athletes,
working memory
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