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ABSTRACT

The interest in martial arts practice has increased greatly in recent years, so more
than 75 million teenagers worldwide are active in at least one martial art. Accordingly, this study aimed
to compare the effect of ballistic exercises with and without motor sensor exercises on women karateka’s
proprioception, function, strength, and balance.

[VETELE In this study, 30 female karateka athletes with an average age of 15+3 years were selected by
available sampling. The subjects were randomly divided into three training groups of 10 people: Ballistics
with motor sensor training, ballistic training without motor sensor training, and control. Experimental
group 1 followed ballistic training with motor sensor exercises, experimental group 2 received only
ballistic training, and the control group did their usual training sessions. The indices of proprioception,
function, strength, and balance were evaluated. Data analysis was done using SPSS software, version 26
(P<0.05).

5T The results showed a significant difference between the activity level of ballistic exercises with
and without sensory motor exercises on karateka women'’s proprioception, function, strength, and
balance (P<0.05).

[@TEIERT According to the results, female karateka coaches and athletes, to improve proprioception,
¢ function, strength, and balance, it is better to use ballistic exercises with sensor motors exercises.
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Introduction

his study aimed to compare the effect of

ballistic exercises with and without mo-

tor sensor exercises on women karateka’s

proprioception, function, strength, and

balance. During a study conducted in
martial arts, the most injuries were found in karate, es-
pecially among women karateka. Repetitive and out-of-
pattern movements in the long term lead to an imbalance
in endurance and muscle strength factors. As a result, the
muscle length-tension relationship is out of its ideal state.
These physical disorders may eventually lead to differ-
ent muscle and skeletal injuries. One of the things that
can fundamentally strengthen and coordinate neuromus-
cular muscles is proprioceptive exercises that reduce the
incidence of injuries in the lower limbs. Athletes who use
these exercises in their set of exercises are exposed to a
lower incidence of injuries. Sensory motor exercises are
a special form of proprioception and balance exercise.
Sensory motor exercises are known to prevent and re-
habilitate joint damage and stabilize posture. These ex-
ercises include balancing on shaky and uneven surfaces
and positively affect the rate of force development and
maximal isometric resistance during maximal voluntary
contraction, which improves muscle coordination. Sen-
sory motor exercises also involve the afferent receptors in
the motor neuron, which increases the mechanical output.

Also, ballistic resistance training, compared to explosive
resistance training, has been stated as a special method
for optimal speed in some sports, and ballistic training
is a method that connects plyometric training and ath-
lete’s weight, and to some extent, includes light weights
and high speeds. The neural adaptations suggest that the
sensorimotor training group can complement ballistic
training, especially in sports that require the explosive
properties of contractions in different situations. Today,
awareness of the long-term adverse effects of sports inju-
ries has increased, and efforts have been made to reduce
the number of injuries and prevent them. Studies show
that despite the general importance of physical abilities
and posture in both styles of karate, choosing and evaluat-
ing the training process is also very important.

Methods

This research selected 30 female karateka athletes with
an average age of 15+3 years by available sampling. The
current research was quasi-experimental research with a
pre-test, post-test research design. An information collec-
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tion form was used to select the study subjects. This form
contains information related to personal characteristics
(height, weight, age, history of sports activity), history of
injury, mechanism of injury, the area involved in the in-
jury, and the amount of physical activity per week. The
subjects were randomly divided into three training groups
of 10 people (ballistics with motor sensor training, ballistic
training without motor sensor training, and control). Ex-
perimental group 1 followed ballistic training with motor
sensor exercises, experimental group 2 received only bal-
listic training, and the control group did their usual training
sessions. The indices of proprioception, function, strength,
and balance were evaluated. Treatment protocols are car-
ried out in six weeks under the direct supervision of the
researcher. Before and after six weeks of exercises for the
intervention groups, the knee proprioceptive test with go-
niometer, balance with Sharpened-Romberg tests (static
balance) and test (timed get up and go) (dynamic balance),
performance with single leg jump test and triple hop test,
core body performance strength with (closed kinetic chain
test), (prone plank) test using manual dynamometer, case
and results are subjected to statistical analysis.

Descriptive statistics were used to calculate the mean
and standard deviation, range of changes, age, height,
weight, and body mass index of the subjects and to re-
port the results of the measurements of each group. Also,
the Shapiro-Wilk test was used to check the normality of
the data distribution in the pre-test of both control and re-
search groups. If the normality of the data was confirmed,
parametric tests were used; otherwise, non-parametric
tests were used to check the results of research hypoth-
eses (inferential statistics). In the case of normality, it is
possible to use analysis of variance with repeated mea-
surements to check the group time interaction, one-way
ANOVA to check changes between groups, and paired
t-test to check intragroup changes in the level. The sig-
nificant level was set at >0.05. SPSS software, version 20
and Excel software were used to perform all calculations.

Results

The results showed that postural regulation of the body
and control of movement depend on a continuous flow of
peripheral information, and proprioception provides an im-
portant part of this information. Proprioception is important
because it protects against movement injuries and maintains
the stability of joints and their natural coordinator during
movement. Traditional physiotherapy and sensory-motor
exercises are more effective on proprioception. Movement
exercises can improve depth sensation and knee muscle
function and modify movement programs in the central
nervous system. Also, ballistic karate exercises can increase
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athletes’ performance, improve the performance of vertical
jump, and improve the muscle’s ability to exert maximum
force at any speed of movement. Strength is one of the most
important factors of physical fitness, and it plays an impor-
tant role in athletes’ success, especially martial artists. Mar-
tial arts, especially karate, are among the sports that require
speed, explosive power, and agility. Therefore, developing
strength and power is one of the most important components
of training programs for preparation in this type of sport. Due
to the importance of balance in performing daily activities
and the effective implementation of movement skills, many
studies have been conducted on balance, posture control, and
effective factors in its improvement. Researchers believe that
balance exercises reduce proprioceptive error by improving
neuromuscular connections. A significant difference exists
between the activity level of ballistic exercises with and
without sensory motor exercises on karate women’s proprio-
ception, function, strength, and balance (P<0.05).

Conclusion

In summary, according to the results of female karateka
coaches and athletes, to improve proprioception, function,
strength, and balance, it is better to use ballistic exercises
with sensory motor exercises.
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6. Kolmogorov=Smirnov test
7. One-way ANCOVA
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