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Abstract

Obijective: In this study, it was aimed to determine the effects of Wushu on balance, anthropometric characteristics and some performance parameters.

Methods: An experimental model, which is one of the quantitative research types, was chosen for the research model. The study group of the research
consisted of 20 athletes between the ages of 14-17 who practice Wushu in the Bidam Fight Club Sports Club in Diizce. Before starting the 8-week
training program and at the end of the 8-week training, balance measurements, anthropometric measurements and performance measurements were
taken from the athletes. In this context, bipedal, left foot and right foot balance, shoulder anterior-posterior distance, thigh circumference, calf
circumference, biceps circumference, hip diameter, intermalleolar distance, interstiloidal distance, interpicondylar distance and intercondylar distance,
right paw strength, left paw strength, push-ups, sit-ups and long jump measurements were made. The analysis of the data was done by applying
quantitative analysis methods using SPSS 25.0 package program. All analyzes were evaluated at 95% confidence interval and p<0.05 significance
level.

Results: Bilateral balance, left foot balance and right foot balance averages of the athletes participating in the research increased significantly (p<0.05).
All the results of shoulder anteroposterior distance, thigh circumference, calf circumference, biceps circumference, hip diameter, intermalleolar
distance, interstiloidal distance, interpicondylar distance and intercondylar distance measurements significantly increased after 8 weeks of Wushu
training program (p<0.05). After the 8-week Wushu training program, all of the right paw strength, left paw strength, push-up, sit-up and long jump
scores increased significantly (p<0.05).

Conclusion: It has been determined that Wushu sport affects the balance positively in athletes, improves anthropometric measurements, that is, body
composition, and increases performance.

Keywords: Anthropometric features, balance, performance, wushu.
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Introduction

Irrespective of their chosen sport, athletes undergo training
with the overarching goal of enhancing their health-related
parameters, fostering physical and mental development,
enriching their social environment, achieving personal goals,
and delivering peak performances in competitions. These
objectives resonate with individuals participating in Wushu
training.!

Wushu, recognized as Chinese Martial Arts by the
International Olympic Committee, is overseen in our country
by the Turkish Wushu Federation, boasting 114,000 athletes,
560 clubs, 6,461 coaches, 2,828 referees, and 76 provincial
representatives.?

The term "Wushu," pronounced as "Vusu" in Turkish,
represents a comprehensive category of Chinese defense and
martial arts, born from the fusion of the Chinese words "wu"
(warfare, physical activity, authority) and "shu" (technique,
tactics, skill, ability). Wushu encompasses a wide range of
sports beyond China, often known as Kung-Fu (gongfu), with
"Kung-Fu" signifying skill that transcends martial arts and
extends to various domains, including music. This diverse
sport amalgamates martial styles, combat and defense
techniques, and acrobatic choreography, aligned with Far
Eastern philosophy that seeks to cultivate respect, love,
tolergnce, and personal development for both the body and
soul.

Today, Wushu has evolved into numerous sub-branches, each
showcasing unique styles and goals. While some branches
prioritize well-being and mental health, others emphasize
traditional combat styles and techniques. Wushu has
burgeoned into a competitive sport, cherished by thousands
for its captivating styles, evolving systems, and the
excitement it offers.?

Wushu sports have been active in our country since the
1960s, establishing itself as an independent federation, the
Turkish Wushu Federation, in 2006. The mission of the
Turkish Wushu Federation is to promote this sport as one of
the most enjoyable and beneficial activities today, with the
aim of enhancing human health, maximizing physical,
mental, and spiritual development, and nurturing active
athletes who contribute to our country and nation.

Training serves as the overarching term encompassing all
systematic activities geared toward the psychological,
physiological, and spiritual development of athletes. Athletes
engage in training with a primary focus on elevating their
health-related parameters, fostering their physical and mental
development, enriching their social environment,
accomplishing personal goals, and delivering outstanding
performances in competitions.*

The concept of balance in sports is a product of the interplay
between internal and external factors, influenced by the
duration of athletes' engagement in their respective sports, the
time invested in training, and their performance, as well as
their day-to-day activities.®

This study aims to examine the impact of Wushu sport on the
balance, anthropometric  characteristics, and select
performance parameters of individuals who are new to this
discipline.

Methods

Research Type

An experimental model, one of the quantitative research
types, was chosen as the research model.

Woushu and Balance

Study Group

The research study group comprised 20 athletes (14 males
and 6 females) aged 14-17, who were engaged in Wushu
sports at the Bidam Fight Club Sports Club in Diizce.

Data Collection

Athlete measurements were conducted at the gym of the
Bidam Fight Club Sports Club in Diizce. These
measurements were taken both before commencing the 8-
week training program and at its conclusion. Measurement
forms were prepared to document all measurements and tests,
and the values for each measurement were recorded on the
respective forms.

Measurement Methods

Participants in the study were assessed for age, gender,
weight, height, right and left arm strength, right and left leg
strength, both-leg balance, ankle circumference, knee
circumference, wrist circumference, elbow circumference,
shoulder circumference, hip circumference, thigh girth, calf
girth, biceps girth, long jump, push-ups, and sit-up
measurements before and after the High-Intensity Athletic
Program (HAP).

Prior to taking circumference measurements, meticulous
attention was given to selecting the appropriate measurement
locations. A non-flexible, 7 mm thick tape measure from the
Aptamil brand was used for these measurements. Participants
assumed the anatomical position during circumference
measurements, and measurements were taken perpendicular
to the body's long axis. To minimize potential errors, no
pressure was applied to the skin-contacted area during
measurements.®

For circumference measurements, width measurements were
typically used in modern studies to determine specific body
areas. Suitable body areas were identified using fingers
before taking measurements, and calipers were used for
measurements. The caliper's ends were applied with as much
pressure as possible while ensuring contact with the
underlying bones. Measurements were recorded with a
precision level of 0.1 cm.5

Biceps Circumference Measurement

The athlete stood still with arms in the anatomical position,
and the biceps muscle was measured by fully rotating from
the maximal point.”

Thigh Circumference Measurement

For this measurement, the individual wore short tights with
their feet positioned hip-width apart, and body weight evenly
distributed on both feet. The measurement was taken from the
point where the patella was most swollen, approximately 15
cm above the patella.?

Leg Circumference Measurement

With the individual standing barefoot and their feet shoulder-
width apart, the measurement was taken from the most
swollen part of the gastrocnemius, approximately 15-20 cm
above the medial malleolus.?

Intermalleolar Distance Measurement

While seated on a chair with the knees at a 90-degree angle
in the horizontal plane, the horizontal distance between the
most protruding points of the medial and lateral malleoli was
measured using a sliding caliper.®
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Intercondylar Distance Measurement

The intercondylar measurement was taken as the distance
between the condyles.’® The distance between the medial
femoral intercondyles was measured in millimeters (mm)
using a caliper with a precision of 0.01 mm when the athlete
was seated with the knees at a 90-degree angle, and the medial
tibial malleoli bones touched each other.®

Interstyloid Distance Measurement

This measurement represents the distance between the ulnar
styloid (medial) and radial styloid (lateral). The athlete stood
upright with the elbow flexed at a 45-degree abduction, and a
pair of calipers with both ends touching the styloid processes
were used to measure the distance between these two points,
with an accuracy of 0.1 cm.®

Interepicondylar Distance Measurement

With the hand in pronation and the elbow flexed, the arms of
the caliper were brought into contact with the condyles to
measure the distance between the humeral condyles.®

Shoulder Anterior-Posterior Distance Measurement

The athlete stood upright with shoulders in a normal position,
and the researcher, positioned behind the athlete, measured
the distance by placing the ends of the calipers on the
outermost acromial protrusions.®

Hip Circumference Measurement

This measurement represents the greatest distance between
the points where the trochanters protrude. The measurement
was taken with the athlete standing with heels together, and
the longest distance between the trochanters was recorded.
The measurement was recorded to the nearest 0.1 cm.®

Height Measurement

Individual height measurements were conducted using a
meter. Participants stood barefoot against the wall, and their
height was measured with a meter, ensuring that their heads
remained parallel to the ground. The values were recorded in
centimeters.

Body Weight Measurement

Participants' body weight was measured while standing
barefoot and shirtless on a Fakir brand scale, and the
measurements were recorded in kilograms.

Measurement of Right-Left Hand Grip Strength Test
The "Grip Strength Dynamometer T.K.K. 5101 Grip-D"
dynamometer was used for this measurement. It was
conducted with participants in a standing position. The
dynamometer was adjusted according to each athlete's hand
size. The measurement was performed without bending the
arm at the elbow, and the dynamometer did not touch the
body. Two repetitions were taken for each hand, and the best
result was recorded.!

30-Second Push-up Test

A chronometer with a precision of 1/1000 was used for this
test. Athletes were instructed to perform push-ups for 30
seconds upon the "start" command. Push-ups were executed
with athletes lying on the ground, facing downward, knees
extended, bodies lifted and lowered with weight supported on
toes and hands. The number of push-ups completed within 30
seconds was recorded.
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30-Second Sit-up Test

For this test, a chronometer with a precision of 1/1000 was
employed. Athletes lay on their backs with bent knees,
initially with their hands on the ground, and then with their
hands behind their necks, and the soles of their feet in contact
with the ground. They were instructed to perform as many sit-
ups as possible within 30 seconds, ensuring that their feet
remained in contact with the ground at all times.?

Balance Measurement

The EasyTech Libra Balance Measurement Device was used
to assess the dynamic balance performance of the Wushu
athletes. The device included a balance board (43 cm in
length, 42 cm in width, and a height of 65 cm) and a USB
interface connected to the EasyTech 2, 2001-2.0 computer
software to complete the system. Measurements were
conducted with bare feet, and each participant's balance was
evaluated three times for the right foot, three times for the left
foot, and three times for both feet, with a 30-second rest
period between repetitions.t®

Standing Long Jump Test

Participants were instructed to stand with their toes just
behind a designated line, feet shoulder-width apart, and not
touching the line. They were then asked to jump forward as
far as possible with a parallel body position, arms forward,
knees bent, and both feet landing simultaneously. The test
was repeated twice, and the best distance achieved by each
participant was recorded in meters.'4

Statistical Analysis

Data analysis was carried out using quantitative analysis
methods through the utilization of the SPSS v25.0 software
package. Descriptive statistical methods such as frequency
and percentage distribution, arithmetic mean, and standard
deviation were employed to evaluate athletes' characteristics,
including gender, age, height, and weight.

The findings related to balance  measurements,
anthropometric measurements, and performance parameters
were analyzed using related samples (dependent groups) t-
test and Wilcoxon signed-rank test, and comparisons were
made between pre-test and post-test measurements. The
reason for using two different tests was that data for some
variables exhibited a normal distribution and parametric
characteristics, while data for other variables did not meet the
assumptions of normal distribution and showed non-
parametric characteristics.

The decision regarding whether the data exhibited normal
distribution was made by examining the skewness and
kurtosis values. It is crucial to determine whether these values
fall within the £1.50 range to decide if the data follows a
normal distribution.® Findings related to skewness and
kurtosis values are presented in Table 1.

All analyses were conducted with a 95% confidence interval
and a significance level of p<0.05.

Results

Athletes’ Gender, Age, Height, and Weight
Characteristics

A total of 20 athletes comprising from 14 male (70%) and 6
female (30%) between the ages of 14 and 17 were included
in this research conducted to determine the impact of Wushu
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on balance, anthropometric characteristics, and certain
performance parameters.

According to this information, 14 (70%) of the participants
are male, and 6 (30%) are female. Descriptive statistics for
the athletes' age, height, weight, and shoe size are provided
in Table 1.

Findings on Balance Measurements

Table 2 presents the results of the related samples (dependent
groups) t-test for comparing the pre-test and post-test values
of balance measurements. The dual-leg balance value was
measured as 7.06 and 8.94, respectively, indicating a 1.87-
point increase in performance from the pre-test to the post-
test, which was statistically significant (t(19)=3.199; p<0.05).
Similarly, the left-leg balance value increased from 4.91 in
the pre-test to 6.20 in the post-test, a 1.29-point increase,
which was also found to be statistically significant
(t(19)=3.890; p<0.05). Likewise, the right-leg balance value
increased from 4.50 in the pre-test to 6.46 in the post-test,
showing a 1.96-point increase, and this change was
statistically significant (t(19)=3.872; p<0.05) (Table 2).
When considering the results related to balance
measurements collectively, it is evident that Wushu has a
positive and statistically significant effect on balance.

Findings on Anthropometric Measurements

To compare anthropometric measurements, related samples
(dependent groups) t-tests were performed on variables
meeting the assumption of a normal distribution, and the
results are presented in Table 3.

The shoulder front-back distance was measured as 37.50 and
38.75 cm, respectively. There was an increase of 1.25 cm in
the transition from the pre-test to the post-test, and this
increase was found to be statistically significant (t(19)=6.140;
p<0.05).

Thigh circumference was measured as 46.45 and 48.25 cm,
respectively. There was an increase of 1.80 cm in the
transition from the pre-test to the post-test, and this increase
was found to be statistically significant (t(19)=4.346;
p<0.05).

Calf circumference was measured as 33.65 and 34.25 cm,
respectively. There was an increase of 0.60 cm in the
transition from the pre-test to the post-test, and this increase
was found to be statistically significant (t(19)=3.943;
p<0.05).

Biceps circumference was measured as 25.10 and 26.20 cm,
respectively. There was an increase of 1.10 cm in the
transition from the pre-test to the post-test, and this increase
was found to be statistically significant (t(19)=5.395; p<0.05)
(Table 3).

As seen in Table 3 once again; the intermalleolar distance was
measured as 6.70 and 7.25 cm, respectively. There was an
increase of 0.55 cm in the transition from the pre-test to the
post-test, and this increase was found to be statistically
significant (t(19)=4.819; p<0.05). The interstyloid distance
was measured as 5.08 and 5.40 cm, respectively. There was
an increase of 0.33 cm in the transition from the pre-test to
the post-test, and this increase was found to be statistically
significant (t(19)=3.901; p<0.05). The intercondylar distance
was measured as 6.30 and 6.85 cm, respectively. There was
an increase of 0.55 cm in the transition from the pre-test to
the post-test, and this increase was found to be statistically
significant (t(19)=4.222; p<0.05).

Additionally, for variables that did not meet the assumption
of a normal distribution in the comparison of anthropometric

Woushu and Balance

measurements, the Wilcoxon signed-rank test was conducted,
and the results are presented in Table 4.

a. Post-Test Hip Circumference<Pre-Test Hip Circumference
b. Post-Test Hip Circumference>Pre-Test Hip Circumference
c. Post-Test Hip Circumference=Pre-Test Hip Circumference
d. Post-Test Intercondylar Distance <Pre-Test Intercondylar
Distance

e. Post-Test Intercondylar Distance>Pre-Test Intercondylar
Distance

f. Post-Test Intercondylar Distance=Pre-Test Intercondylar
Distance

According to this, there were no athletes whose hip
circumference decreased from the pre-test to the post-test
(negative sequence n=0). However, hip circumference
increased in 18 athletes (positive sequence n=18), and it
remained the same in 2 athletes (equality n=2) during the
transition from the pre-test to the post-test. As a result, it was
found that hip circumference values showed a significant
increase (z=-3.746; p<0.05).

Furthermore, during the transition from the pre-test to the
post-test, the intercondylar distance value decreased in 1
athlete (negative sequence n=1), increased in 9 athletes
(positive sequence n=9), and remained the same in 10 athletes
(equality n=10). Consequently, it was determined that
intercondylar distance values showed a significant increase
(z=-2.530; p<0.05).

When considering the findings of anthropometric
measurements as a whole, it can be said that Wushu
significantly increased the anthropometric measurement
results.

Findings on Performance Parameters

For the comparison of findings related to performance
parameters, related samples (dependent groups) t-tests were
conducted on variables that met the assumption of normal
distribution, and the results are presented in Table 5.
According to the data, the right hand grip strength was
measured as 33.57 and 34.87, respectively, indicating a
significant increase of 1.30 (t(19)2.256; p<0.05) in the
transition from the pre-test to the post-test. Similarly, the left
hand grip strength showed a significant increase from 33.94
in the pre-test to 35.68 in the post-test, with a difference of
1.75 (t(19)=5.116; p<0.05). In the push-up test, participants
achieved scores of 12.70 in the pre-test and 18.40 in the post-
test, resulting in a notable increase of 5.70 (t(19)=5.921;
p<0.05).

Furthermore, the sit-up test values demonstrated a significant
rise, measuring 19.30 in the pre-test and 24.60 in the post-
test, indicating an increase of 5.30 ((19)=8.320; p<0.05).
Additionally, the variable "long jump" which did not meet the
assumption of normal distribution, was analyzed using the
Wilcoxon signed-rank test, the results of which are displayed
in Table 6. According to this, the long jump value decreased
in 2 athletes (negative sequence n=2), increased in 17 athletes
(positive sequence n=17), and remained the same in one
athlete (equality n=1) during the transition from the pre-test
to the post-test. As a result, it was determined that long jump
values showed a significant increase (z=-2.578; p<0.05)
(Table 6).

a. Pre-test Long Jump>Post-test Long Jump

b. Pre-test Long Jump<Post-test Long Jump

C. Pre-test Long Jump=Post-test Long Jump

In summary, the comprehensive evaluation of performance
parameters suggests that Wushu sports significantly
enhanced athletes' performance levels.
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Table 1. The descriptive statistics for athletes' age, height, weight, and shoe sizes.

Woushu and Balance

Variable N Min. Max. X S
Age 14 14 17 15.14 1.03
Height 14 1.49 1.80 1.64 0.09
Male Weight (1. Measurement) 14 40.20 86.00 55.72 13.39
Weight (2. Measurement) 14 37.90 83.00 55.56 12.84
Shoe Size 14 37 45 40.25 2.72
Age 6 14 17 15.83 1.17
Height 6 1.43 1.82 1.69 0.14
Female Weight (1. Measurement) 6 38.00 76.75 59.04 14.70
Weight (2. Measurement) 6 39.50 78.90 59.57 14.74
Shoe Size 6 38 44 41.17 2.14
Age 20 14 17 15.35 1.09
Height 20 1.43 1.82 1.66 0.11
Total Weight (1. Measurement) 20 38.00 86.00 56.71 13.49
Weight (2. Measurement) 20 37.90 83.00 56.77 13.17
Shoe Size 20 37 45 40.53 2.54
Table 2. Comparison of pre-test and post-test values for balance measurements
n X s  Post-Test and Pre-Test Difference t df p
Post-Test Dual-Leg Balance 20 894 3.96
Pre-Test Dual-Leg Balance 20 7.06 373 187 319 19 0.005
Post-Test Left-Leg Balance 20 6.20 253
Pre-Test Left-Leg Balance 20 491 217 1.29 38%0 19 0001
Post-Test Right-Leg Balance 20 6.46 2.64
Pre-Test Right-Leg Balance 20 450 1.88 1.96 3872 19 0001
Table 3. Comparison of pre-test and post-test values for circumference and girth measurements (parametric values)
n X S Post-Test and Pre-Test Difference t df p
Post-Test Shoulder Front-Back Distance 20 38.75  3.09
Pre-Test Shoulder Front-Back Distance 20 3750 3.38 1.25 6.140 19 0.000
Post-Test Thigh Circumference 20 4825  6.97
Pre-Test Thigh Circumference 20 46.45 6.84 1.80 4.346 19 0.000
Post-Test Calf Circumference 20 3425 345
Pre-Test Calf Circumference 20 33.65 3.36 0.60 3.943 19 0.001
Post-Test Biceps Circumference 20 26.20 3.02
Pre-Test Biceps Circumference 20 2510 277 1.10 5.395 19 0.000
Post-Test Intermalleolar Distance 20 7.25 0.44
Pre-Test Intermalleolar Distance 20 6.70 0.73 0.5 4.819 19 0.000
Post-Test Interstyloid Distance 20 5.40 0.60
Pre-Test Interstyloid Distance 20 5.08 0.59 0.33 3.901 19 0.001
Post-Test Intercondylar Distance 20 6.85 0.93
Pre-Test Intercondylar Distance 20 6,30 0,68 0.55 4222 19 0.000
Table 4. Comparison of pre-test and post-test values for circumference and girth measurements (nonparametric values
n  Mean Sequence Sequences Total Z p
Negative Sequence| 02 0.00 0.00
Post-Test Hip Circumference - Pre-Test Hip Circumference Positive Sequence | 18P 9.50 171.00 3.7460.000
Equality 2¢
Negative Sequence| 1¢ 5.50 5.50
Post-Test Intercondylar Distance - Pre-Test Intercondylar Distance Positive Sequence | 9¢ 5.50 49.50 2.5300.011
Equality 10f
Table 5. Comparison of pre-test and post-test values for performance parameters (parametric values)
n X S Post-Test and Pre-Test Difference t df p
Post-Test Right Hand Grip Strength 20 3487 10.17
Pre-Test Right Hand Grip Strength 20 3357  9.60 1.30 2.2 19 0.036
Post-Test Left Hand Grip Strength 20 3568 1051
Pre-Test Left Hand Grip Strenght 20 3394 10.13 175 5116 19 0.000
Post Test Push-up 20 1840 4.63
Pre-Test Push-up 20 1270 651 5.70 5921 19 0.000
Post-Test Sit-up 20 2460 6.04
Pre-Test Sit-up 20 1930 551 530 8.320 19 0.000
37
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Table 6. Comparison of pre-test and post-test values for performance parameters (non-parametric values)

n  Mean Sequence Sequences Total Z p
Negative Sequence 22 15.50 31.00
Post-test Long Jump - Pre-test Long Jump Positive Sequence 17b 9.35 159.00 -2.578 0.010
Equality 1°
Discussion balance abilities. This study highlights the multifaceted

The primary objective of this study was to assess the
influence of Wushu training on balance, anthropometric
characteristics, and various performance parameters. The
study included a total of 20 athletes, aged between 14 and 17,
with a gender distribution of 70% males and 30% females.
The average age of the participants was 15.35, indicating a
relatively young group. Additionally, the athletes' mean
height was 1.66 meters, mean weight was 56.71 kilograms,
and mean shoe size was 40.53.

The relationship between balance and athletic performance is
complex, influenced by various neurophysiological and
mechanical factors, such as height, weight, body
composition, and limb length.161” Experienced athletes tend
to exhibit better balance, which may result from the repetitive
movements in their training programs. This study revealed
significant findings regarding the impact of Wushu on
balance, as the double-leg, left-leg, and right-leg balance of
the participants improved significantly. The double-leg and
left-leg balances increased by approximately 21%, while the
right-leg balance exhibited a 30% increase. These findings
indicate that Wushu has a positive effect on balance, an
essential attribute for athletes.!” Similar improvements in
balance have been observed in other sports training programs,
such as a 6-week program for high-school female basketball
players.1®

Anthropometric measurements are crucial for predicting
young athletes' future athletic performance.’® Long
extremities are often advantageous in striking sports, like
combat sports, and studies have shown correlations between
limb length and Wushu performance.’®?° After an 8-week
Wushu training program, significant improvements were
observed in anthropometric measurements, including
shoulder anterior-posterior distance, thigh circumference,
calf circumference, biceps circumference, hip circumference,
intermalleolar distance, interstyloid distance, interpicondylar
distance, and intercondylar distance. This suggests that
Wushu enhances body composition and may be particularly
beneficial for athletes with specific limb characteristics.
Hand grip strength is crucial in various sports, such as
archery, hockey, golf, and judo. Enhanced hand grip strength
often leads to better athletic performance in these sports.?!
Resistance training has been found to positively impact
muscular power and sports performance, including vertical
jumping and sprint running.?? In this study, significant
improvements were noted in performance parameters
following an 8-week Wushu training program. Hand grip
strength, right and left punch force, push-up and sit-up scores,
and long jump distances all increased significantly. These
findings underscore the positive effect of Wushu on athletes'
performance across a range of parameters.

In conclusion, Wushu, often regarded as a combat sport, has
demonstrated significant positive effects on balance,
anthropometric measurements, and performance parameters.
Even in the absence of competitive combat, training programs
focused on enhancing Wushu techniques significantly
improved athletes' muscle, bone, joint coordination, and

benefits of Wushu, which combines physical strength, skill,
balance, breathing exercises, flexibility, mental strength, and
meditation. The "harmony between body and mind" that
Wushu promotes contributes to a healthy and balanced
lifestyle. Therefore, the promotion and encouragement of
Wushu, particularly among young individuals, should be
actively supported by both official and private institutions
through promotional activities, incentives, rewards, and other
means.
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