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Abstract

The purpose of this study was to investigate the effect of one
type physical fatigue on the mental imagery ability in skill
Accepted: athletes with emphasis on duration of movement. Thirty
18 January 2020 skilled athletes were randomly assigned into two groups of
fatigue and control. Pre-test and post-test measures included

Received:
15 June 2020
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Body Fatigue, group performed the exercise protocol for fatigue (running at
Ability of 70% of maximum heart-rate until fatigue), while the control
Mental group did not do any physical activity. The results revealed
Imagery, Tchat .one-part fatigue significantly reduced the. accu.racy of
Level of Skill imaging. In both tasks, the accuracy of external visual imagery

was higher than that of the internal visual imagery, and the
accuracy of internal visual imagery was higher than that of the
motion. Also, fatigue did not have a significant effect on clarity
of short and long task mental imagery. Finally, fatigue had no
significant effect on controllability of short and long task
mental imagery.
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Abstract

Mental imaging, as one of the
psychological skills, refers to the
creation or re-creation of an
experience that is created by
memory information, and has
sensory, perceptual and emotional
characteristics and may be done by
consciously controlling the person
in the absence of stimuli that
happens with real experience
(Morris, Spittle & Watt, 2005).

On the other hand, fatigue is a
gradual and cumulative process
which is thought to be associated
with decreased consciousness and
ultimately impaired mental
function. Fatigue can be "physical"
or "mental". Some see it as a lack
of cognitive resources to maintain
efficiency. Physiological fatigue
happens with functional changes
where the nerve connects to the
muscle (Environmental fatigue) or
changes in brain and spinal cord
function (Central fatigue).
Environmental or central fatigue
may be maximal or associated with
the conditions (Walsh, 2000).
Environmental or central fatigue
(muscular or local) is defined
inability to produce and maintain
the necessary or expected strength
or power, and inability to maintain
work capacity.

In case of fatigue, muscle spinal
irritability have been reduced and
during it, joint movement and
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position are not properly perceived
(Taylor, Butler & Gandevia, 2000)
and the integrity of sensory
feedback is impaired (Paillard,
2012). Hence, sensory information
processing is based on the mental
imaging process when fatigue is
based on the integrity of the
disturbed sensory feedback. In this
way, the accuracy of mental
imagery may be impaired (Millet,
Lepers, Maffiuletti, Babault, Martin
& Lattier, 2002). Dana, Rafiei and
Salehian (2018) showed that
fatigue increases swimmers' timing
error for all three types of imaging
in both skilled and unskilled groups.
Although the timing and clarity of
mental imagery play a decisive role
in the effectiveness of imaging
interventions as indicators of
mental imaging ability, less studies
have been on other modal motor
skills, including chain motor skills
(routine karate) as well as the role
of variable adjustment. Guillot et
al. (2012) showed that increasing
the movement time resulted in
reduced imaging accuracy.
However, no study has yet
examined the effects of fatigue on
interaction over time. Therefore, it
is necessary to conduct the present
study to fill in the gaps to address
the various dimensions of the
effect of fatigue on imaging ability.

Materials and Methods
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The method of this research is
semi-experimental and practical in
terms of purpose, which was
performed using pre-test-post-test
design and using two groups.

Participants
Among female karatekas of West

Azerbaijan province who were
preparing to  participate in
provincial and national

competitions, in the first stage, 30
skilled karatekas were randomly
assigned to two groups of fatigue
(15 people) and control (15 people)
for long task and in second stage,
30 skilled karatekas were randomly
divided into fatigue groups (15
people) and control (15 people) for
short tasks.

Data collection Tools and Methods
To apply the independent variable
(fatigue), the fatigue protocol,
including running at 70% of
maximum heart rate (reduced to
220 to maximize heart rate and
then 70% of this value), was used
to achieve fatigue. At first, the
standard warm-up protocol
(running, static and dynamic
stretching for 10 minutes) was
performed, and after installing the
heart rate sensor tape and
controlling its connection to the
treadmill, participants were asked
to stand on the treadmill and start
running. Run and increase your
running intensity to a maximum of

70% of your heart rate and
continue to run until you reach the
limit of fatigue. Heart rate and
blood pressure were monitored
and recorded during strenuous
physical activity, and changes were
needed to maintain exercise
intensity if needed.

Data Processing Method

The Shapiro-Wilk test was used to
investigate the natural distribution
of the data. Equivalence of data
variance between groups using Box
and Levine and Cruity Data tests,
which is one of the assumptions of
using repeated-measurement
variance analysis was done. Mixed
analysis of variance was performed
by designing 2 types of imaging
(internal vision, external and motor
vision) x 2 fatigue conditions
(fatigue / control) to test the
hypotheses at 95% confidence level
using SPSS version 22.

Findings

The results of 2-factor analysis of
variance (type of imaging and
fatigue) with repeated
measurements in the imaging
factor for the short task showed
that fatigue has a significant effect
on the mental imaging accuracy of
the short task (P =0.52, P =0.000, F
281) =31.1). In other words, a
degree of fatigue led to a
significant  reduction in  the
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accuracy of short-term imaging. is not significant (P=0.88, P=0.089,

The effect of the type of illustration
on the accuracy of the illustration
of the short task is significant
(P=0.28, P=0.000, Fs2= 39.04).
The results of the follow-up test
showed that the accuracy of
external visual imaging is higher
than internal vision and the
accuracy of internal visual imaging
is higher than movement. Finally,
the interactive effect of fatigue and
type of imaging on the accuracy of
imaging is not significant (P = 0.006,
P =0.853, P =0.60, F 562 =0.16).

The results of 2-factor analysis of
variance (type of imaging and
fatigue) with repeated
measurements in the imaging
factor for long task showed that
fatigue has a significant effect on
the mental imaging accuracy of
long task (P=0.12, P=0.05, F (21
=4.1). In other words, a degree of
fatigue led to a significant
reduction in the accuracy of long-
term imaging. The effect of the
type of illustration on the accuracy
of the illustration of the long task is
significant  (P=0.76, P= 0.000,
P=0.000, F (s =102.9). The results
of the follow-up test showed that
the accuracy of external visual
imaging is higher than internal
vision and the accuracy of internal
visual imaging is higher than
movement. Finally, the interactive
effect of fatigue and the type of
imaging on the accuracy of imaging

F(56‘2) =252)

Discussion and Conclusion

The results of this study showed
that a degree of fatigue led to a
significant reduction in imaging
accuracy, but did not have a
significant effect on the clarity and
controllability of imaging. To
explain these results, it seems that
fatigue through several
mechanisms can affect the
accuracy of mental imagery. For
example, fatigue reduces the
excitability of the muscular spindle,
which plays an important role in
the perception of movement and
position of the joints (Taylor et al.,
2000), thus leading to the
integration of error of sensory
feedback (Pilard, 2012).

The reducing effect of physical
fatigue on the accuracy of motor
imaging is greater than the external
and internal visual imaging. Finally,
physical fatigue led to a further

reduction in  motor imaging
controllability compared to
external and internal visual

controllability. In the process of
integrating sensory feedback, the
central nervous system selects,
amplifies, inhibits, and compares
sensory data and organizes and
integrates it into a flexible and
variable pattern for the future
motor program (Pilard, 2012).
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In  conditions of fatigue, the
excitability of the muscular spindle
is reduced and during it, the
movement and position of the
joints are not properly perceived
(Taylor et al, 2000) and the
integrity of sensory feedback is
impaired (Pilard, 2012). Therefore,
the sensory information was
processed in the mental imaging
process when tiredness is based on
the integrity of the disturbed
sensory feedback, and thus the
accuracy of the mental imaging

may be impaired. Since motor
imaging requires sensory
integration, it is more likely

tiredness is more affected by visual
imaging.

In fact, the type of mental imagery
may be considered to be one of the
factors influencing the time
characteristics that should be
carefully selected in interventions
aiming at improving the execution
timing. The results of the present
study are consistent with the study
of Gillot et al. (2005). Indeed,
fatigue has led to a significant
reduction in motor imaging
controllability compared to
external and internal visual imaging
in high lift, while in the short term,
fatigue has the same effect on
motor imaging  controllability,
external and internal vision,
according to the above. The
difficulty of the task seems to be an

important factor in achieving this
result.

Additionally, the findings of the
present study are important in
designing cognitive interventions
based on imaging to understand
the consequences. Athletes,
coaches and sports psychology
counselors need to pay attention to
the effectiveness of different types
of mental imagery in improving
performance time for athletes of
different skill levels. Finally, due to
the limitations of the present study
in the application of neuro-
physiological indicators along with
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the measurements, it is
recommended that these
indicators be used in future studies
for further validation. In addition, it
is suggested that in future studies,
the effects of various types of
fatigue (mental, physical, etc.) be
studied individually as well as
consecutively on the temporal
features of mental imaging of
different motor and sports tasks.
e The present article is taken
from the doctoral dissertation
on motor behavior.
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Table No. 1. Results of 2-factor analysis of variance (fatigue x imaging
type) for imaging accuracy
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Figure 1- Diagram of the average accuracy of external, internal and motion

imagination in both short and long tasks
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Table 2- Results of 2-factor analysis of variance (fatigue x imaging type) for
imaging resolution
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Figure 2- Graph of the average resolution of external, internal and motion
imaging in both short and long tasks
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Table 3- Results of 2-factor analysis of variance (fatigue x imaging type) for
imaging controllability
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Figure 3- Diagram of the average controllability of external, internal and
motion imaging in both short and long tasks
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