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The Impact Of Weight Training On Anthropometric
Measurements Of Wushu Players Of Sahiwal
Division, Punjab

Rana Ibrar Ali!, Javed Ali Soomro?

ABSTRACT

Background: Weight training, a cornerstone of strength and conditioning programs, has been
extensively researched for its contributions to athletic performance. Across sports, it is
recognized for improving key physical attributes such as muscular strength, explosive power,
speed, agility, and endurance (Kraemer & Ratamess, 2004). This study is experimental in
nature. Two groups were formed one is experimental and other is control group. The age of
the participants is 14-19 years. Those players who played at least Punjab level and did not get
any weight training before were selected. The experimental group was gone through wushu
and also weight training', While the control group will be given only wushu training. Pre
measurements were taken and analysed it to see the current results. Male players of wushu
clubs in Sahiwal division Punjab Pakistan. Total population is 150 and 40 were selected
randomly. Those Players who have played at least Punjab level were selected. Statistical
Package for Social Sciences (SPSS) version 27 was used for data analysis. The statistical toll
t-independent sample test described the comparison of bicep measurements of an experimental
and control group. A statistically significant difference with, t -value (38) = -3.597 and p-value
= .001. There is -3.696 cm mean difference in both groups. It is clear evident that pre
measurements of an experimental and group are not same they are different. It shows that
training has left its effect on the participants’ bicep measurements in experimental group. Same
way, other results are explained for other measurements. The results of the study conclude that
chest, thigh, measurements are improved by the weight training of wushu players for pre, mid
and post measurements. The mid and post measurements are positively affected and pre
measurements of bicep measurements is not improved significantly.
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INTRODUCTION

Wushu, often referred to as Chinese martial arts, have deep historical roots that date back to
China for thousands of years. It emerged as a system of self-defense and combat technology
that is deeply intertwined with Chinese culture, philosophy and spirituality. Over the centuries,
Ushu has evolved from traditional martial arts to disciplined practices for physical fitness,
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intellectual development and artistic achievements. In martial arts, body composition and size
have been shown to affect performance, particularly in combat forms. A study by Chtourou et
al. (2017) found that athletes with high muscle mass and low fat content showed excellent
performance in martial arts, especially in sports such as judo and taekwondo. This is
particularly relevant to wetlands where athletes need to carry out a variety of dynamic
movements that require both strength and mobility.

Research has shown that strength training improves neuromuscular coordination and allows
athletes to generate strength more efficiently. For example, explosive exercises such as
Olympic lifts can improve vertical jump performance. This is extremely important for your
taolu routine. (Comfort et al., 2012). Similarly, plyometric and resistance training can increase
the strength and agility, which are vital in sanda for quick offensive and defensive movements
(Newton & Dugan, 2002). Strength training has been shown to improve important performance
metrics such as explosive power, endurance, and injury prevention, which suggests that
strength training may be effectively added to traditional martial arts training. (Faigenbaum et
al., 2019).

The inclusion of strength training in martial arts is based in part on misconceptions about
flexibility and impact on technology. Some traditionalists argue that strength training can lead
to muscle stiffness and impairment in skills. However, recent findings show that a well-
designed strength training program can complement, improve or even improve martial arts
training, as it is extremely important. (Neto et al., 2020).

These are important to understand the body composition of an athlete, including aspects such
as size, weight, body fat percentage, and muscle mass. For martial artists, optimal
anthropometric properties are important for strength, mobility and endurance, all of which can
contribute to improving martial arts performance (Baker & Newton, 2008). This study
examines whether structured strength training programs lead to improved measures. It is
especially lean muscle mass, which is extremely important for explosive muscle strength and
endurance.

Weight training is a well-established part of the physical condition of athletes in various sports.
It is mainly used to improve muscle strength, strength, endurance and general physical
performance. However, his role in martial arts, including martial arts, remains low in research,
and research on the specific benefits it offers to improve physical fitness and technical skills is
limited. This section addresses the benefits of strength training for athletes, especially martial
artists, and highlights its impact on the development of most important physical attributes and
technical skills.

Strength training has long been recognized as an important training tool for many sports, from
sprinting to sports, bodybuilding and martial arts. It is critical to improve athletes' performance
in general sports, improving performance, muscle duration, injury prevention, and metabolic
ability (Fleck & Kraemer, 2004). In sports such as football, basketball, and track and field,
weight training is pivotal for building strength, explosiveness, and agility (Stone et al., 2007).
Athletes use weight training programs to build sport-specific strength that helps them generate
force, accelerate, and recover faster.

However, martial arts applications like Wushu have not been studied much. A highly dynamic
and demanding sport, Wushu requires athletes to combine strength, flexibility, adjustment and
speed. Martial artists usually focus on developing technical skills, but strength training can also
offer great benefits by improving physical properties based on war performance, such as
strength, speed, and endurance. (Zatsiorsky & Kraemer, 2006).
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Body composition, which refers to the relative proportion of fat mass and lean mass (muscle,
bones, organs), is an important factor in sports performance. For athletes in strength sports such
as Ushu, a higher proportion of lean muscle mass is associated with improved performance, as
muscles contribute to strength, endurance and general physical capabilities. (Haff & Triplett,
2015). Wushu athletes, who require explosive power, speed, and endurance, benefit from an
optimal balance of muscle mass and low body fat, as this combination facilitates both agility
and power (Kraemer et al., 2002 Anthropometric measurements such as body fat percentage
should assess whether your body's body matches the ideal body composition for your sport.
Martial arts are very technical, but athletes can have mechanical advantages with preferred
limb lengths when certain movements are made.

In wushu, muscle mass is essential for generating the strength necessary to carry out explosive
movements such as strong strikes and dynamic stances. Similarly, bone density contributes to
the structural integrity and ability of athletes to withstand the power of struggle (Haff &
Triplett, 2015).

Anthropometric reviews can also help identify physical imbalances or weaknesses that can
predispose athletes due to injuries. For example, imbalances between muscle groups can lead
to poor posture, inefficient exercise patterns, and increased risk of injury (Komi, 2003).

OBJECTIVES

1. To examine the specific anthropometric measurements of wushu players.

2. To examine the impact of weight training on specific anthropometric measurements of
wushu players.

RESEARCH HYPOTHESIS

H1: There is no significant impact of weight training on specific anthropometric measurements
of wushu players.
H2: There is no significant impact of weeks weight training program of wushu players.

STUDY DESIGN

This study is experimental in nature. It will take 16 weeks. Two groups were formed, one is
experimental and other is control group. The age of the participants is 14-19 years. Those
players who played at least Punjab level and did not get any weight training before were
selected. The experimental group was gone through wushu and also weight training, While the
control group will be given only wushu training. Pre and post measurements were taken and
analysed it to see the current results.

Data Collection & Analysis Procedure

The data was collected through prescribed standard tests by experts and previous researches.
Data was collected from Dragons sports Coplex, S. M. A. Wrrior wushu academy and wushu
clubs of Okara, Pakpatan and Sahiwal. Collected data were coded and organized for analysis
using Statistical Package for Social Sciences (SPSS) version 27. Computation of frequencies
was used as a statistical method of grouping or organizing raw data into a meaningful way to
ease interpretation. Tables were used in organizing and summarizing the data. T-Test is used
in statistics to determine if there is a significant difference between the means of two groups
and how they are related. In T-Test statistics, the sample data is a subset of the two groups
that we use to draw conclusions about the groups as a whole.

RESULT
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DEMOGRAPHIC INFORMATION

Table NO: 1 Age distribution of the participants

Experimental group Control group
Option

Frequency Percentage Frequency Percentage
14-15 7 35% 13 65%
16-17 5 25% 4 20%
18-20 8 40% 3 15%
Total 20 100% 20 100%

Table No: 1 shows that 30% of the participants age is 14-15 years, 25% of the participants age
is 16-17 years and 40% of the participants of experimental group age is in between 18-20 years.
While that 65% the participants are in between 14-15 years, 20% the participants age is 16-17
years and 15% of the participants age is 18-20 years for control group.

TABLE NO: 1 Height of the players

Experimental group Control group
Option

Frequency Percentage Frequency Percentage
150-160 2 10% 8 40%
161-170 13 65% 10 50%
171-180 4 20% 2 10%
181-190 1 5% 0 0%
Total 20 100% 20 100%

Table no 2 shows that 10% of the participants height is 150-160 cm, 65% of the participants of
height is in between 161-170 cm, 20% of the participants height is 171-180 cm and 5% of the
participants height is 181-190 cm for experimental group. 40% of the participants height is in
between 150-1160 cm, 50% of the participants is 161-170 cm and 10% of the participants
height is 171-180 cm for control group.

COMPARATIVE ANALYSIS OF ANTHROPOMETRIC MEASUREMENTS

TABLE NO: 3 Descriptive statistics of anthropometric measurement for experimental
group
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Option Range Minimum | Maximum | Mean ]S)ted‘;ia tion
Pre-Bicep 12.700 20.320 33.020 27.62250 3.161603
Mid-Bicep 31.330 8.120 39.450 28.20650 6.391523
Post-Bicep 16.810 24.390 41.200 32.41950 4.371730
Pre-Chest 25.080 71.120 96.200 84.42700 7.093129
Mid Chest 25.570 72.650 98.220 86.34400 7.731515
Post Chest 27.050 73.650 100.700 89.17200 7.880449
Pre-Abdomen 27.940 60.960 88.900 77.90150 8.669834
Mid Abdomen | 27.900 61.000 88.900 77.61700 8.646726
Post Abdomen | 80.720 9.500 90.220 75.79100 17.349999
Pre-Thigh 53.020 19.050 72.070 46.97400 9.314262
Mid-Thigh 52.470 19.600 72.070 48.63100 9.518070
Post Thigh 51.100 22.100 73.200 51.07400 9.237275

Table No 3 presents the descriptive statistics for the anthropometric measurements of the
control group, including range, minimum, maximum, mean, and standard deviation, across
three time points: pre, mid, and post. The pre- biceps circumference ranged from 20.32 ¢cm to
29.21 cm, with a mean of 23.93 cm (SD = 3.33). However, the mid-biceps measurement
appears to contain an outlier or data entry error, with an excessively large range (1.50 cm to
2,945.00 cm) and a mean of 168.81 cm (SD = 653.47), which is inconsistent with expected
human anthropometric values. This anomaly warrants further verification. Post-, the biceps
circumference ranged from 20.20 cm to 30.10 cm, with a mean of 24.54 ¢cm (SD = 3.30),
showing a slight increase from the pre-measurement values. The pre- chest circumference
exhibited a range of 58.42 cm to 87.63 cm, with a mean of 76.13 cm (SD = 8.81). Mid-
measurement results indicated a marginal decline in the mean (M = 75.89 cm, SD = 8.90), with
a range of 57.23 cm to 87.90 cm. Post measurements of the chest circumference remained
relatively stable, with a mean of 76.35 cm (SD = 8.85), suggesting minimal changes over time
in the control group. The pre- abdominal circumference ranged from 39.37 cm to 81.28 cm,
with a mean of 70.36 cm (SD = 9.93). Mid-measurement values indicated a slight reduction in
the mean (M =69.92 cm, SD = 9.44), with a range of 39.40 cm to 82.15 cm. Post measurements,
the mean remained nearly identical (M = 70.37 ¢cm, SD = 9.49), with a range of 39.95 cm to
82.75 cm, suggesting a stable trend with negligible variation. Pre- thigh circumference ranged
from 36.83 c¢cm to 54.61 cm, with a mean of 44.20 cm (SD = 5.67). The mid-measurement
values showed minimal variation (M =44.39 cm, SD = 5.24), with a range of 37.00 cm to 52.36
cm. Post measurements, the mean increased slightly to 44.88 cm (SD = 5.25), with a range of
37.60 cm to 53.10 cm, indicating only minor changes over time.

TABLE NO: 4 Descriptive statistics of anthropometric measurement for control group
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Option Range Minimum | Maximum | Mean ls)tg;ia tion
Pre-Bicep 8.890 20.320 29.210 23.92650 3.333953
Mid-Bicep 2943.500 1.500 2945.000 168.81150 | 653.472731
Post-Bicep 9.900 20.200 30.100 24.54150 3.302531
Pre-Chest 29.210 58.420 87.630 76.12700 8.808212
Mid Chest 30.670 57.230 87.900 75.89200 8.904867
Post Chest 30.500 57.500 88.000 76.35400 8.853758
Pre-Abdomen 41.910 39.370 81.280 70.35800 9.926717
Mid Abdomen | 42.750 39.400 82.150 69.91650 9.444317
Post Abdomen | 42.800 39.950 82.750 70.36600 9.487679
Pre-Thigh 17.780 36.830 54.610 44.19600 5.673631
Mid-Thigh 15.360 37.000 52.360 44.38550 5.238382
Post Thigh 15.500 37.600 53.100 44.87500 5.245863

Table No 4 presents the descriptive statistics for various anthropometric measurements
recorded at three time points—pre, mid, and post—across different body segments in the
experimental group. The statistical values include the range, minimum, maximum, mean, and
standard deviation for each measurement. The pre- biceps circumference ranged from 20.32
cm to 33.02 cm, with a mean of 27.62 cm (SD = 3.16). At the mid-measurement phase, the
values ranged from 8.12 cm to 39.45 cm, yielding a mean of 28.21 cm (SD = 6.39). Post
measurements of the bicep’s circumference increased to a mean of 32.42 cm (SD = 4.37), with
a range of 24.39 cm to 41.20 cm. The pre- chest circumference showed a range of 71.12 cm to
96.20 cm, with a mean of 84.43 cm (SD = 7.09). Mid measurements of the chest circumference
increased slightly (M = 86.34 cm, SD = 7.73), with a range of 72.65 cm to 98.22 cm. The post-
phase further demonstrated an increase, with a mean of 89.17 cm (SD = 7.88) and a range of
73.65 cm to 100.70 cm. Pre measurements of the abdominal circumference ranged from 60.96
cm to 88.90 cm, with a mean of 77.90 cm (SD = 8.67). Mid-measurement results revealed a
slightly reduced mean of 77.62 cm (SD = 8.65), with a similar range (61.00 cm to 88.90 cm).
However, post-, there was a considerable fluctuation in the measurements, as evidenced by a
large range (9.50 cm to 90.22 cm) and a standard deviation of 17.35, resulting in a mean of
75.79 cm. The pre- thigh circumference ranged from 19.05 ¢cm to 72.07 cm, with a mean of
46.97 cm (SD = 9.31). Mid-measurement results indicated a slight increase in the mean (M =
48.63 cm, SD = 9.52), with a range of 19.60 cm to 72.07 cm. Post measurements of the mean
further increased to 51.07 cm (SD = 9.24), with a range of 22.10 cm to 73.20 cm.

TABLE NO: 5 Independent sample t-test bicep for experimental and control group
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t-test for Equality of Means

95% Confidence

Bicep Sig. Interval of the
Mean Std. Error .
T Dt (2._ Difference | Difference | Difference
tailed)

Lower Upper
Pre measurement
for experimental | -
and control 3597 38 | .001 -3.696 1.027 -5.776 -1.616
group
Mid

measurement for

experimental and 962 | 38 | .342 140.605 146.128 155216 436.426
control group

Post

measurement for 38 [ 000 |-7.878 1225 110358 | -5.398

experimental and | 6.430
control group

Table. No 5 presents the results of the independent samples t-test comparing bicep
circumference measurements between the experimental and control groups at three time points:
pre, mid, and post measurements. The independent samples t-test for pre-intervention biceps
circumference between the experimental and control groups yielded a statistically significant
difference, t(38) =-3.597, p=.001. The mean difference was -3.696 cm. This finding indicates
that the experimental group had significantly larger biceps circumference compared to the
control group before the intervention. The comparison of mid-intervention biceps
circumference between the two groups did not reveal a statistically significant difference, t(38)
=0.962, p = .342. The mean difference was 140.605 cm. The post measurements comparison
revealed a highly significant difference between the experimental and control groups, t(38) = -
6.430, p <.001. The mean difference was -7.878 cm. This result suggests that the experimental
group experienced significantly greater biceps growth compared to the control group, likely
due to the intervention applied.

TABLE NO: 6 Independent sample t-test chest for experimental and control group

t-test for Equality of Means

95% Confidence
e T Df (Szlg Mean Std. Error IIl'tlfffval of the
. Difference | Difference | Difference
tailed)

Lower | Upper

Pre measurement
for experimental -3.282 |38 |.002 -8.300 2.529
and control group

13.419 -3.181
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Mid measurement
for experimental -3.964 |38 |.000 -10.452 2.637
and control group

15.790 | >-114

Post measurement
for experimental -4.836 | 38 |.000 -12.818 2.650
and control group

18.183 -7453

Table. No 6 presents the results of the independent samples t-test comparing chest
circumference measurements between the experimental and control groups at three time points:
pre, mid, and post measurements. The independent samples t-test revealed a statistically
significant difference in pre-intervention chest circumference between the experimental and
control groups, t (38) = -3.282, p = .002. The mean difference was -8.300 cm. These results
indicate that, prior to the intervention, the experimental group had a significantly larger chest
circumference compared to the control group. At the mid-measurement stage, a statistically
significant difference persisted between the groups, t (38) = -3.964, p < .001. The mean
difference increased to -10.452 cm. This suggests that the experimental group continued to
demonstrate greater chest circumference compared to the control group. The post
measurements result further reinforced the observed trend, with an even greater statistically
significant difference, t (38) = -4.836, p <.001. The mean difference expanded to -12.818 cm.
This indicates that the experimental group exhibited a significantly larger chest circumference
compared to the control group.

TABLE NO: 7 Independent sample t-test abdomen for experimental and control group

t-test for Equality of Means

95% Confidence
T Df (Szlg Mean Std. Error In.tfe;val of the
i Difference | Difference | Diference
tailed)
Lower | Upper
Pre measurement )
for experimental -3.282 |38 |.002 -8.300 2.529 -3.181
13.419
and control group
Mid measurement )
for experimental -3.964 | 38 |.000 -10.452 2.637 -5.114
15.790
and control group
Post measurement }
for experimental -4.836 |38 |.000 -12.818 2.650 -7.453
18.183
and control group

Table. No 7 presents the results of the independent samples t-test comparing abdomen
circumference measurements between the experimental and control groups at three time points:
pre, mid, and post measurements. The results indicate a statistically significant difference in
pre-intervention abdominal circumference between the experimental and control groups, t (38)
= -3.282, p = .002. The mean difference was -8.300 cm. This finding suggests that the
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experimental group had a significantly larger abdominal circumference than the control group.
At the mid-measurement phase, the difference between the two groups remained statistically
significant, t (38) = -3.964, p < .001. The mean difference increased to -10.452 cm. This
suggests that the experimental group continued to have a larger abdominal circumference
compared to the control group. The post measurements comparison further revealed a highly
significant difference between the groups, t (38) = -4.836, p < .001. The mean difference
expanded to -12.818 cm. These results indicate that the experimental group experienced a
significantly greater increase in abdominal circumference compared to the control group.

TABLE NO: 8 Independent sample t-test thigh for experimental and control group

t-test for Equality of Means

. 95% Confidence
T Df (Szlg Mean Std. Error ]I;l_tt?ffval of the
. Difference | Difference | =~ o once
tailed)

Lower | Upper

Pre measurement
for experimental -1.139 |38 |.262 -2.778 2.439 -7.715 | 2.159
and control group

Mid measurement
for experimental -1.748 |38 | .089 -4.245 2.429 -9.163 | .672
and control group

Post measurement
for experimental

and control group
Table. No 8 presents the results of the independent samples t-test comparing thigh
circumference measurements between the experimental and control groups at three time points:
pre, mid, and post measurements. The pre-intervention comparison between the experimental
and control groups did not reveal a statistically significant difference, t (38) =-1.139, p =.262.
The mean difference was -2.778 cm. This suggests that prior to the intervention, there was no
significant disparity in thigh circumference between the two groups. At the mid-measurement
phase, the difference between the groups approached statistical significance but did not reach
conventional thresholds, t (38) = -1.748, p =.089. The mean difference was -4.245 cm. In the
post measurements phase, a statistically significant difference emerged, t (38) = -2.610, p =
.013. The mean difference was -6.199 cm. These results indicate that the experimental group
experienced a significantly greater increase in thigh circumference compared to the control

group.

-2.610 |38 |.013 -6.199 2.375 -1.390

11.008

DISCUSSION

The present study is conducted to evaluate the impact of weight training on physical and
technical abilities of wushu players of division Sahiwal, province Punjab. In order to achieve
the objectives of the study the participants were classified into two groups like an experimental
group and control group. The experimental group passed from training process and the
measurements were recorded in terms of pre measurements, mid measurements and post
measurements for anthropometric and physical fitness abilities. The control group



Rana Ibrar Ali et al. 1449

measurements were taken without any training. The following outcomes are arrived by the help
of statistical tools.

Comparison of bicep measurement for experimental and control group

The statistical toll t-independent sample test described the comparison of bicep measurements
of an experimental and control group. A statistically significant difference with, t -value (38)
= -3.597 and p-value = .001. There is -3.696 cm mean difference in both groups. It is clear
evident that pre measurements of an experimental and group are not same they are different. It
shows that training has left its effect on the participants’ bicep measurements in experimental
group. The comparison of mid-measurements biceps circumference between the two groups
did not reveal a statistically significant difference, t (38) = 0.962, p-value = .342. The mean
difference was 140.605 cm. This result determines that bicep measurement for mid
measurements is same for both groups. The post measurements comparison revealed a highly
significant difference between the experimental and control groups, t (38) = -6.430, p-value <
.001. The mean difference was -7.878 cm, the bicep measurements are not same in both groups.
It shows that weight training has left its effect on the participants’ bicep measurements in
experimental group.

Comparison of chest measurement for experimental and control group

The statistical toll t-independent sample test described the comparison of chest measurements
of an experimental and control group. A statistically significant difference with, t -value (38)
= -3.282, p-value = 002. There is -8.300 cm mean difference in both groups of pre
measurements, with, t -value (38) = -3.964, p-value < .001. There is -10.452 cm mean
difference in both groups of mid measurements and for post measurements with, t -value (38)
= -4.836, p-value < .001. There is -12.818 cm mean difference in both groups of post
measurements. It is clear evident that pre, mid and post measurements of an experimental and
control group are not same they are different. It shows that weight training has left its effect on
the participants’ chest measurements in experimental group.

Comparison of abdomen measurement for experimental and control group

The statistical toll t-independent sample test described the comparison of abdomen
measurements of an experimental and control group. A statistically insignificant difference
with, t -value (38) = -2.560, .015. There is -7.543cm mean difference in both groups of pre
measurements, with, t -value (38) = -2.689, p-value .011. There is -7.700cm mean difference
in both groups of mid measurements and for post measurements with, t -value (38) = -1.227,
p-value value = .227. There is -5.425cm mean difference in both groups of post measurements.
It is clear evident that pre, mid and post measurements of an experimental and control group
are same they are not different. It shows that weight training has not effect on the participants’
abdomen measurements in experimental group.

Comparison of thigh measurement for experimental and control group

The statistical toll t-independent sample test described the comparison of thigh measurements
of an experimental and control group. A statistically insignificant difference with, t -value (38)
-1.139, p-value = .262There is -2.778 cm mean difference in both groups of pre measurements,
with, t -value (38) = -1.748, p-value .089. There is -4.245 cm mean difference in both groups
of mid measurements and for post measurements with, t -value (38) = -2.610, p-value = .013.
There is -6.199 cm mean difference in both groups of post measurements. It is clear evident
that pre, mid and post measurements of an experimental and control group are same they are
not different. It shows that weight training has not effect on the participants’ thigh
measurements in experimental group.
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CONCLUSION

Weight training play a vital role in the field of wushu player’s performance. The present study
is designed to examine the effects of weight training on the anthropometric measurements and
physical fitness abilities of the wushu players in Sahiwal Punjab, Pakistan. The results of the
study conclude that chest, thigh, measurements are improved by the weight training of wushu
players for pre, mid and post measurements. The mid and post measurements are positively
affected and pre measurements of bicep measurements is not improved significantly.
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