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Abstract
The purpose of this study was to investigate the effect of an
Received: 27 integrated physical exercise program on the inhibitory control
Jan 2020 in adolescent girls. Thirty- two high school female students
Accepted: 09 who met all inclusion criteria of the study were selected and
Apr 2020 randomly divided into experimental and control groups. The
experimental group participated in the fourteen integrated
Keywords: physical training sessions, composed of a combination of
Integrated aerobic, balance, and fine-motor exercises, while the control
Physical group received the routine physical education programs.
Exercise, Changes in the subjects' inhibition before and after training
Inhibition, were measured by the Stroop test and a factorial repeated
Cognitive measures ANOVA. Our results showed that the trend of
Function changes in interference scores was significantly decreased in
the integrated training group. Accordingly, the results of the
present study support the effectiveness of combining aerobic,
balance and fine-motor exercises to improve the adolescents’
inhibitory control.
Extended Abstract (Westfall et al., 2018). Previous studies
Purpose have examined the beneficial effects of
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2017). Due to the diversity of physical
exercise, the most important question
in this area is what kind of physical
exercise can improve the cognitive
functions like the inhibitory control.
Although there have been numerous
studies showing that aerobic exercise,
motor coordination exercises such as
balance, and fine motor training alone
can affect cognitive functions and
inhibition (Kao, Drollette, Ritondale,
Khan, & Hillman, 2018; Pitchford,
Papini, Outhwaite, & Gulliford, 2016;
Rigoli, Piek, Kane, & Oosterlaan, 2012),
some research has not shown these
cases and there are also contradictory
findings (Westendorp et al., 2014).
Therefore, it seems that by combining
these exercises, it is possible to first
take advantage of each of them, and
also increase cognitive load by forming
the new motor sequences. Accordingly,
the aim of the present study was to
investigate whether the combination of
these three components can enhance
its efficacy in inhibition enhancement.
Methods

The design of this study was quasi-
experimental in which two groups were
placed in three stages of the
assessment test. Thirty-two high school
girls aged 13 to 14 in were voluntarily
participated in the study. Participants
were first assessed with a self-report
questionnaire to exclude people with a
history of chronic physical and mental
disorders from the sample. After
explaining the tests and training
execution process, written informed
consent was obtained from the parents
of the participants. All subjects were
assured that all data would be kept

confidential. Thirty-two subjects were
then randomly assigned to either an
experimental group or a control group.
After that, the pre-test, 14 intervention
sessions, post-test and follow-up test
were performed. In the pretest study,
both groups were assessed with the
computerized stroop test (Parsons &
Barnett, 2018). In the stroop test, the
stimuli are divided into two congruent
and incongruent conditions. Contrary
to the congruent trials, in incongruent
trials, the color name was in contrast
with the color displayed. In both of
these trials, the participants had to
respond to the colored word regardless
of the meaning of the word. In this test,
the number of errors and correct
responses and reaction time in
congruent and incongruent trials,
interference score and interference
time were recorded. Then, the
participants in the two groups practiced
physical exercises for 14 sessions.
During this time, the control group only
participated in the routine physical
education programs. The intervention
in the experimental group consisted of
a set of game-based physical exercises
in which aerobic, balance exercises, and
fine motor skills were combined with a
high-intensity interval approach. After
the training sessions, the subjects
participated in the post-test and follow-
up test. Then, in order to investigate the
effect of exercise, two-way repeated
measures analysis of variance (2 groups
* 3 tests) was used. Statistical analysis
was performed by SPSS software.
Result

For two-way repeated measures
analysis of variance, first, the Sphericity
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was analyzed based on the Mauchly
test, and if the Sphericity was not met,
The Greenhouse—Geisser correction
was used. Based on the findings of the
number of error responses in the
congruent trials, the main effect of the
group (F1, 30=0.02, P=0.88, n?=0.001)
and test stages (Fi, 61.6=0.98, P=0.38,
n2=0.03) as well as the
interaction effect (F1, 616=0.24, P=0.78,
n?=0.008) were not significant. Also, in
the number of correct responses in the
congruent trials, the main effects of the
group (F1,30=0.75, P=0.39, n2=0.02) and
test stages (Fi32, e0=2.54, P=0.08,
n2=0.07) as well as the
interaction effect (F1.32,60=1.12, P=0.33,
n2=0.03) were not significant. Results of
reaction time in congruent trials
showed that the main effect of the
group was significant (F1, 30=5.15,
P=0.03, n?=0.14), but the main effect of
the test stages (Fis, 60=0.41, P=0.66,
n?=0.1) was not significant and no
significant interaction was observed
(F1s, 60=2.26, P=0.11, n?=0.07). On the
other hand, the results of the number
of error responses in the incongruent
trials showed that the main effect of the
group (F1,30=0.97, P=0.33, n?=0.03) and
the test stages (F2, s0=1.26, P=0.29,
n?=0.04) were not significant, in
addition, no significant difference was
observed between the two groups with
respect to the trend of changes in three
stages of the test (F260=1.8, P=0.17,
n2=0.05). Also, the results from number
of correct responses in the incongruent
indicated that the main effect of the
group (F1,30=4.1, P=0.051, n2=0.12), the
test stages (Fiss, 60=1.33, P=0.27,
n?=0.04) and the interaction effect

(F1.58,60=1.87, P=0.16, n?>=0.05) were not
significant. In the reaction time in the
incongruent trials component, the main
effect of the group was significant (Fs,
30=4.36, P=0.04, n?=0.13), while the
main effect of the test stages (Fuis,
60=1.27, P=0.36, n?=0.03) was not
significant and there was no significant
interaction effect between the group
and test stages (Fis, 60=1.27, P=0.28,
n2=0.04). The results of the interference
score component showed that, the
main effect of the group (Fi, 30=2.22,
P=0.14, n?=0.07) and the test stages (F2,
60=0.68, P=0.5, n?=0.02) were not
significant, but a significant difference
was observed between the groups in
terms of the test stages (F2, 60=4.79,
P=0.01, n?=0.14). In addition, the
findings of the interference time
component indicated that there were
no significant differences between the
groups (F1,30=0.001, P=0.98, n?=0.0001)
and test stages (F2, s0=1.51, P=0.23,
n?=0.05) and also there was no
significant interaction effect (F2,60=0.29,
P=0.75, n2=0.01).

Conclusion

As seen in the results, among the
components of the stroop test, only the
interference score was affected by the
intervention. The results showed that
the trend of changes in interference
score was decreased in the
experimental group during the test
stages. Interference control is one of
the important components in the
inhibition of the dominant response
tendency. In general, the results of the
present study support the effectiveness
of a combination of aerobic, balance
and fine motor exercises in improving
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adolescent inhibitory control. It is
possible to improve the quality of
training by combining important and
effective physical components. Of
course, it should be noted that this
study was performed in healthy
individuals without any cognitive
impairment As a result, our results are
more  generalizable in  cognitive
enhancement rather than cognitive
rehabilitation. Therefore, it is
recommended that sports coaches and
people who work in the field of
cognitive enhancement use this
approach in their exercise plan practice.
However, further studies are necessary
to investigate the impact of this type of
exercise on other cognitive
components in  special samples.
Therefore, our findings can be
considered as preliminary studies in this
field, although in order to complete the
research literature, it seems necessary
to continue working in this field.
Keywords: Integrated physical
exercise, Inhibition, Cognitive function.
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