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The effect of fatigue on the range of ground reaction force in national team wrestlers

during running
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Method: The method of this research was semi-experimental and laboratory. The
statistical sample of the present study was estimated to be 30 people based on the
previous results and JPower software, with a power of 98% and a confidence level
of 0.05. The statistical population of this research was made up of men with an age
range of 18 to 22 who were members of the national wrestling team. A Bartek force
plate with a sampling rate of 1000 Hz was used to record the ground reaction force
during running. The subjects were given a pre-test, then exercise and fatigue, and
after fatigue, a post-test was taken. A t-test was used to analyze the data. The
Shapiro-Wilk test was used to check the normality of the data distribution. To
analyze the statistical data, a two-way analysis of variance with repeated measures
was used. All analyses were done using SPSS software.

Findings: There was no significant difference between the subjects'
anthropometric characteristics(P 0.05). The results obtained in the above research
showed that there was a significant difference between the peak internal-external
force during heel contact with the ground before and after fatigue(p = 0.028). The
time to reach the vertical peak when the heel separates from the ground before and
after fatigue had a statistically significant difference(p = 0.049). Also, the findings
showed that the fatigue factor for the variables impulse and vertical loading rate
was not statistically significant. The results showed that internal-external force has
a significant difference compared to other vertical components.

Conclusion In general, the mechanics of running on the range of the ground
reaction force before and after the fatigue of the wrestlers were significant.
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Introduction

Running is one of the basic skills that takes up the most movement activity during the day(1). Also
quite an activity. It is complex and involves the cooperation of the nervous, muscular, and skeletal
systems(2). The foot is the first contact point of the body with the external environment. It stands and
plays an essential role in maintaining balance(3). One of the major and main tasks of the lower body
is running. The main role The lower limb is able to absorb the forces resulting from the contact of the
foot with the ground, produce forward force, maintain balance, etc.(4). According to Rimmer et al.'s
research, controlling body posture in a standing position after fatigue is particularly important. in line
with the body The bottom is responsible for absorbing pressure when the foot contacts the ground
during running and adjusting the amount of load(5). Running is a behavior. It is a movement that
consists of two phases: static and oscillation(6). When the foot hits the ground, a force from the
ground moves towards the foot. It is used to reduce acceleration and reach rest, and this force is called
the ground reaction force(7). According to the law The third Newton is the amount of ground reaction
force equal to the body weight and in the opposite direction to the force that enters the ground.
according to Research commands sent from the nervous system, power generation by muscles, and a
specific range of motion cause natural running. This means that the occurrence of any disorder in any
of these factors causes abnormal running(8). Measurements of ground reaction force during running
are one of the tools and criteria used to classify people. is used(9). The ground reaction force is a
kinetic detection method for collecting the oscillatory components of the Anatomical aspects such as
joints, muscles, and nerves are considered during running(10). Research shows that the variables
match. Spatio-temporal running(11) and ground reaction forces(12) are necessary to maintain athletic
performance despite fatigue. Studying the state of running after fatigue is of particular importance.(5)
Fatigue can reduce the ability to produce power when defined sports activity(13). One of the
important obstacles to the optimal performance of sports activities is fatigue, which depends on the
type of activity. Several factors can be its causes(14). Fatigue can also affect learning, concentration,
and motor performance(15). Also, fatigue has an effect on reaction force(16, 17) by causing fatigue
in muscles, changes in kinetics, and Movement kinematics are created(18, 19). Kinetic variables
represent mechanical changes related to diseases and changes The lower limb is among the
parameters of running, and kinematic variables have special importance(17). Hence the purpose of
the study. The purpose of this study was to investigate the effect of fatigue on the range of ground
reaction force in national team wrestlers during running. Materials and methods: The method of this
research was semi-experimental and laboratory. The statistical sample of the current research is based
on previous results and JPower software. A power of 98% and a confidence level of 0.05 were
estimated for 30 people. The statistical population of this research was composed of men with an age
range of 18 to 22 years. who were members of the national wrestling team. The criteria for entering
the current research include being a member of the national wrestling team, and the criteria for exiting
the research The abnormal condition in the body structures had a history of surgery and serious
injuries in the joints of the lower limbs. Before doing any Measurement, satisfaction of subjects to
participate in this study, and their personal information, including age, sports history, and number of
sessions sports per week, and a history of illness and injury was recorded in a form. Based on the
previous results and Jpower software, the power is 98%, and the level The confidence was estimated
at 0.05 for 30 people using a Bertek force plate with a sampling rate

of 1000 Hz to record the ground reaction force. Used during running. The subjects were given a pre-
test, then exercise and fatigue, and after fatigue, a post-test. The T test was used for data analysis.
The Shapiro-Wilk test was used to check the normality of the data distribution. To analyze the
statistical data, also from the analysis test A two-way variance with repeated measures was used. All
analyses were done using SPSS software. 1 Reimer findings: According to the results shown in Table



Joumdl of Sport Physiology and Specid Grous July 2023. Vol 1. Issue 1

No. 1, there was no significant difference between the anthropometric characteristics of the
subjects.(P< 0.05).

Table 1. Mean and standard deviation of height, weight and age of elite wrestlers

parameters | Before fatigue

Age(year) 1/98 + 19/14

Weight(kg) | 10/10 + 83/52
Height(meter) | 0/04 + 1/78

The results obtained in the above research showed that the peak of the internal-external force during
heel contact with the ground occurred before and after Fatigue had a significant difference(p = 0.028).
The time to reach the vertical peak is when the heel leaves the ground. There was a statistically
significant difference between before and after fatigue(p = 0.049).

Table 2. Peak values of forces and time to reach the peak during running before and after fatigue of

wrestlers
Parameters and and after
. . and after before . C e
variabels after fatigue . . fatigue | significance
fatigue slow to fatigue
slow to slow to
The peak of
forces
FXHe 1/99+ 7/23 2/45+ 3/26 27173 0/028*
(percentage of
body weight)
FXpo -6/00+ 1/44 3/26+ -6/52 8/66 0/505
26/91+
FZuc 21/62+ 105/42 101/04 4/33 0/564
FZro 6/19+23/47 5/34+ 21/95 6/29 0/419
time to FXc 5/00+21/80 | 7/61+21/28 | 2/24 0/794
peak(ms)
150/71+ 140/72+
FXpro 376/47 404/61 4/47 0/535
25/92+
FZuc 33/35+ 150/09 144/66 3/75 0/559
55/94+
FZpro 39/99+555/09 503/76 10/18 0/049
NEGATIVEFM -0/14+ 0/35 -0/04+ 0/21 66/66 0/305
free torque POSITRVEFM 0/23+0/43 0/19+ 0/40 715 0/715

The findings showed that the fatigue factor for the variables impulse and vertical loading rate was not
statistically significant. Results It showed that the internal-external force p = 0.02 has a significant
difference compared to other vertical components. Discuss: The aim of the present study was to
compare the effect of fatigue on the range of ground reaction force during running. According to the
results, The peak internal-external force achieved during heel contact with the ground after fatigue
compared to before fatigue is 27.73%. had increased Also, the time to reach the peak of vertical force
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during the pushing phase was increased by 10.18%. Variable FX po It indicates the amount of ground
reaction force in the internal direction, and its increase is related to the increase of foot supination.
1S(20) due to the fact that after fatigue, the amount of this variable has increased, so supination values
The foot will probably increase, which can lead to poor performance of the ankle joint during the
loading response. to be In the heel-toe running pattern, the running cycle consists of lean and swing
phases. Intervals of one-sided reliance(one the foot is on the ground) is separated by a double support
step(21). In running, the ratio of the support phase to the swing Giving(as opposed to walking) is 40
to 60. Of course, the exact amount depends on the running speed. That is, with an increase The speed
is reduced during the support phase and increased during the swing phase. that this increase and
decrease in running can affect the earth's reaction forces. The above results were consistent with the
studies of Holmans et al. and Dehundt et al.
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