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Abstract

Fatigue is one of the factors affecting the performance of
athletes. By understanding the consequences and impact of
fatigue on the performance of individuals, certain
considerations can be taken into account to prevent it during
exercises. Therefore, knowing what an athlete goes through
while experiencing central and peripheral fatigue can be the
key to success for coaches. Thus, the present study aims to
determine the effect of central and peripheral fatigue on
throwing accuracy and velocity of handball players. To this
purpose, 16 female players of University of Tehran Handball
team (with the average age of 23%4) were selected to
participate in the study. Giving their informed consent and
filling the Edinburgh Handedness Inventory questionnaire,
participants took throwing accuracy and velocity pre-test for 11
times consecutively. Thereafter, they were assigned into two
groups randomly: central fatigue group and peripheral fatigue
group. Two-hour high-intensity physical exercise was used for
the peripheral fatigue group and Stroop task was used for
central fatigue group to induce mental fatigue. After the given
intervention, post-test was conducted similar to the pre-test.
Results of 2x2 compound variance of velocity variable indicated
that main effect of test (P = 0.021) and interaction effect
between group and test (P = 0.01) were significant. However,
main effect of group (P = 0.19) was non-significant.
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Independent t-test results revealed that there is a significant
difference between throwing velocity of the two groups (P =
0.024) in post-test, and peripheral fatigue group showed lesser
velocity rate compared to central fatigue group. Nonetheless,
regarding accuracy variable, no significance was found in the
main effect of group (P = 0. 24) and interaction effect between
test and group (P = 0.42). Therefore, according to dynamic
systems theory, peripheral fatigue has a negative impact on
external features of movement, and it is as a result of reduced
capacity of effectors; however, central fatigue fails to affect

kinetic parameter (velocity).

Extended Abstract

Objective

One of the factors affecting the
performance of athletes is fatigue,
which can be examined in both central
and peripheral dimensions. Peripheral
and central fatigue can be created in
competitions and exercises, which in
any case leads to a decrease in
coordination and an increase in error
(1). Among sports, handball is one of
the most popular sports in the world.
Players in this sport have special needs
depending on position of the game (2).
In recent years, the effects of fatigue on
the performance and physiological
parameters of handball players have
been studied (1, 2 & 3). However, there
are very few studies that have
considered peripheral and central
fatigue at the same time in order to
compare the simultaneous effects of
them on athletes' performance. So, the
purpose of this study was to investigate
the effect of each type of fatigue on
tasks with special needs for velocity and
accuracy in handball shooting skills.
Instruments and Data Collection
Sixteen handball players from the
University of Tehran with a history of 7

years of play with an average age of 23
+ 4, all of whom were right-handed,
were selected by available sampling
method and randomly divided into 2
groups (8 participants for each group).
To measure central fatigue, a Flicker-
fusion device and a visual analog scale
with schematic representations in the
range of 0 to 100 for peripheral fatigue
were used. Shot velocity was measured
using a hockey shot speedometer
located in the middle of the handball
gate, and shot accuracy was measured
by the Zinn Team Skill Battery. The
central fatigue group participated in the
pre-test on the first day after 5 minutes
of general warm-up. In pretest,
participants performed a total of 10
shots (five static shots and five jumping
shots) from behind the 9-meter area to
determine the accuracy, and then 3
static shots from behind the 6-meter
area to determine the velocity. 48
hours later, while the participants were
fasting, by doing of 20 minutes of
Stroop test, developed mental fatigue
and the absence of physical fatigue of
the participants was controlled using
the visual analog scale. After Stroop
test, mental fatigue was measured
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using Flicker-fusion and after
confirmation of mental fatigue by
analog visual scale, post-test shot
velocity and accuracy were taken
similar to the pre-test. In the peripheral
fatigue group, the pretest of velocity
and accuracy of the handball shot was
performed similar to the central fatigue
group. On the second day, after 2 hours
of high-pressure handball training and
confirmation of peripheral fatigue using
a visual analog scale, the post-test of
velocity and accuracy of the shot were
measured.

Results

The results of analysis of variance with
repeated measures in the variable of
velocity shot showed that the main
effect of the test (F (1, 14 = 6.75, P=
0.021, n%= 0.32) was significant and
according to the means, the velocity in
the post-test (48.93) compared to the
pre-test (51/50) has decreased. Also,
the interaction effect of the test and the
group (F,14=69.03, P=0.01, n**=0.38
) was significant. But no significant

difference was observed between the
groups (F(1,14=1.88,P=0.19,n%=0.11
). The results of independent t-test in
the velocity variable did not show a
significant difference between the
groups in pretest (t 14 = 0.001, P =
0.36). However, there was a significant
difference between groups in the post-
test (t (19 = -2.75, P = 0.024) and the
velocity of the peripheral fatigue group
(46 = 1.77) in the post-test was lower
compared to the central fatigue group
(51.87 + 5.76). Also, the results of
analysis of variance test with repeated
measures in the shot accuracy variable
showed that the main effect of the test
(F @, 14) = 5.07, P= 0.04, n**= 0.26) was
significant and the accuracy in Post-test
(12 £+ 1.21) showed a significant
decrease compared to the pre-test
(15.12 £ 1.16). However, the interaction
effect of the test and the group (F (1, 14)
= 69.03, P= 0.43, n*= 0.04) and the
main effect of the group (F(1,14=0.94,
P=0.34, n?*=0.06 ) was not significant
in the shot accuracy variable (Figure 1).
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Figure 1: The Mean velocity and accuracy Of shot for each group: * =P<0.05

Conclusion

Peripheral fatigue seems to affect
larger muscle units more quickly.
Therefore, the shooting velocity is more
affected by peripheral fatigue due to
the need for maximum power and the
use of larger muscle units.; On the other
hand, central fatigue limits athletic

performance through increased
perception of effort rather than
cardiorespiratory and muscular

mechanisms; Therefore, velocity has
not been affected in mental fatigue.
The results regarding central fatigue
also indicate that studies on the effect
of mental fatigue should be considered
following a continuous attention-
grabbing task that involves working
memory involvement and inhibition of
response for at least 30 minutes (4).
Also, the main mechanism influencing
mental fatigue ismore perceived effort,

which may affect performance in
different ways. Maintaining the desire
to do the task well while creating
fatigue, by increasing the importance of
the task and providing feedback can be
important in reducing performance due
to fatigue. It is suggested that the
psychological mechanisms resulting
from peripheral fatigue be considered
in future research. Finally, according to
the theory of dynamic systems, it can
be said that peripheral fatigue has a
negative effect on the external
characteristics of movement and is
affected by a decrease in the capacity of
the effectors, but central fatigue does
not affect the parameter of movement
(velocity).
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