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Introduction: Exercise has a great effect on health promotion, and recently its effect
on improving the nervous system functions and cognitive processes has attracted the
attention of many researchers. This study aimed to investigate the effect of internal
and external attention during futsal dribbling skill training on the serum level of glial
cell-derived neurotrophic factor (GDNF) and cognitive function.

Methods: forty-two untrained female students were selected by available sampling
and randomly assigned into four Control without training, Control with training,
Internal Attention, and External Attention groups. During 15 sessions, the
participants of the training groups did the futsal dribbling training according to the
dribbling test by making five trials in each session. Forty-eight hours before the pre-
test and after the post-test, blood samples were drawn and cognitive function was
measured using the Stroop test. GDNF blood factor was measured via the ELISA
method. Statistical analysis was conducted at a significance level of P<0.05.

Results: Internal attention during dribbling training had no significant effect on
GDNF serum level (P=0.12) and cognitive function (P=0.07). External attention
during dribbling training had a significant effect on GDNF serum level (P=0.01) but
did not have a significant effect on cognitive function (P=0.16).

Conclusion: The type of internal or external attention during futsal dribbling does
not make a particular difference in cognitive function and increases the serum level
of GDNF. But the effects of external attention on the serum level of GDNF have been
significant.
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Extended Abstract

Introduction

physical activity positively affects different body
systems, including the function of the brain. These effects
are caused by several physiological mechanisms, such as
the increase in cerebral blood flow, changes in the release
of neurotransmitters, changes in the structure of the
central nervous system, and altered arousal due to
activity. The relationship between physical activity and
its effect on neurotrophins as polypeptide growth factors
is effective in the survival and functioning of the central
and peripheral nervous system, especially the
hippocampus, which affects memory, learning, and
cognitive functions, including attention. A review of the
literature shows that few studies have investigated the
changes in the levels of neurotrophins such as GDNF,
taking into account its simultaneous effect on cognitive
function, especially attention. Therefore, this research
investigated the simultaneous effect of internal and
external attention during futsal dribbling skills on GDNF
serum level and cognitive function.

Methods

The statistical population of this study consisted of all
female students of Yazd University aged 18-24 years old
with complete physical and mental health. The Statistical
samples were selected according to the convenient
method of sampling. Participants were randomly
assigned into four groups: Control with training, Control
without training, Internal Attention, and External
Attention. Participants completed the demographic
information survey, the Spielberger (1983) State-Trait
Anxiety Inventory (STAI-Y), and the Perceived Stress
Questionnaire (PSQ). Participants performed Futsal
dribbling training in 15 sessions with five trials in each
session. Forty-eight hours before the pre-test and after the
post-test, blood samples were drawn, and cognitive
function was measured by the Stroop test. In this test, the
stimulus presentation interval was 800 milliseconds, and
the duration of each stimulus presentation was 2000
milliseconds. This test was performed in a quiet place and
at an appropriate time, and the test conditions were
observed following psychometric principles. The GDNF
contents were evaluated by the ELISA method. Data
were analyzed using One-way analysis of variance,
paired t-test, and independent t-test via SPSS-24
software.

Results

According to the descriptive statistics, a high percentage
of the research participants were aged 20 to 22, and the
body mass index ranged from 22 to 25 kg/m? The
homogeneity of the training and control groups was
ensured before the start of the training protocol regarding

the demographic characteristics and the dependent
variables of the research. The study's results after
exercise protocol showed that internal attention had no
significant effect on serum GDNF level (P = 0.11) and
also had no significant effect on cognitive function (P =
0.07). External attention significantly affected GDNF
serum level (P = 0.01) but had no significant effect on
cognitive function (P = 0.16). There was no significant
difference between the two internal and external attention
groups in the Cognitive Function Index (P = 0.17) and
GDNF serum level (P = 0.91).

Conclusion

Based on the results obtained from this research, external
attention during futsal dribbling skills significantly
affected GDNF serum levels. However, in terms of
cognitive performance, this effect was not statistically
significant despite its improvement. On the other hand,
internal attention during futsal dribbling skills caused a
slight adjustment in GDNF serum levels and improved
cognitive performance, and this improvement was not
statistically significant. Therefore, it is suggested that
coaches should direct the student's attention to their
bodies while performing the dribbling skill for a better
effect of physical activities on brain proteins and, as a
result, better cognitive performance as well as better skill
learning. Finally, in the beginner students of the present
study, the type of attention had no significant effect on
any of the variables. However, the effects of external
attention on serum GDNF levels were significant.
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