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Abstract

The aim of this study was to badminton change of direction ability using Principal
The aim of this study was to investigate badminton change of direction ability using
principal component analysis (PCA). Forty-three professional badminton players were
selected for this quasi-experimental study. Peak and average power, vertical and
horizontal jump, ergo jump, agility and, anthropometric variables were used to predict the
badminton change of direction ability. The results showed that the highest factor loading
was related to the Wingate mean power (0.93). Moreover, multiple regression indicated
that horizontal jump was the best predictor for mean power and along with simple
evolutionary multiobjective optimizer (SEMO) and weight could be a good predictor of
mean power. The result of the current study suggested the mean power and field tests
including long jump, SEMO and body mass were the best predictors for the ability to
change the direction of badminton players.
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Introduction

Badminton can be considered the fastest sport in the world that is played in 13*6
m court. Because of this nature of badminton, players require a range of ability
including agility, explosive strength and power (1). It is indicated that in addition
to the rapid change in the direction and agility, strength-power development is an
important parameter for athletes to achieve higher velocity over short-distance.
Therefore, it seems that both power and agility are closely interlinked. Moreover,
researchers have suggested that leg power is an essential factor that can predict
the competitive level of players. It has been demonstrated that in elite badminton
players, the explosive strength with absolute vertical countermovement jump
(CMJ) power is significantly greater than that in sub-elite athletes. Therefore, elite
players than sub-elite ones have higher power. However, methodological factors
such as sample size, quality of players, way of assessment, and method of analysis
affect the discrepancy between these results (2). The aim of this study was to
investigate badminton change of direction (COD) ability using principal
component analysis (PCA).

Methods

In this study, the factor analysis and correlation design were used to classify and
reduce the prediction of badminton COD in high-level badminton players. Forty-
three elite badminton players were selected for this quasi-experimental study. The
mean age, weight and height of players were 24.9 + 3.8 years, 86kg and 178.7 +
6.4 cm, respectively. In the present study, the Wingate test was used to assess the
anaerobic power of the lower limb. Before the test, the subjects warmed up using
three short-distance sprints and got a five-second countdown to start the test, then
they tried to pedal as fast as they could do on the Wingate test. After starting, the
test weight (75% body weight) dropped, and the participants continued to pedal
for 30 seconds with their maximum power. The data were simultaneously
collected using an Ergometer during 30 seconds, and the peak and average
power/body mass were calculated, too. The players performed vertical and
horizontal jumps via arm swing and bending the knee. Vertical jump was done on
the Ergo jump mat. Moreover, flight time and horizontal jump werrre measured
using tape from the starting line to the contact point. Three trials were measured
for each test, and the best performance was recorded. After the warming-up, the
players tried to perform repeated jumps as fast as possible on the Ergo jump mat.
This mat consisted of a timer. This timer started when the feet of the subjects left
the mat and stopped when they landed. The players tried to hop on the mat as fast
as possible during 60 seconds. The number of hops was counted and reported
based on the Ergo jump. Badminton-specific agility and simple evolutionary
multiobjective optimizer (SEMO) tests were used in the current study to assess
the agility. Badminton-specific agility tests included sideway agility tests
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requiring rapid sideways shuffling and four-corner agility requiring fast forward
and diagonal movement. Both tests were performed on the badminton court while
players facing the net. All anthropometric measurements were done based on the
International Society for the Advancement of Kinanthropometry (ISAK)
instructions. For statistical analysis, the mean and standard deviation were used
as descriptive statistics. Moreover, the PCA was applied to categorize the
determinant predictor of badminton performance mentioned in the previous study.

Results

The result of descriptive statistics included average, standard deviation,
minimum, maximum, and coefficient of variation of jumping, agility,
Wingate and anthropometry variables are presented in Table 1.

Table 1. The result of descriptive statistics of variables

Items Mean Std Min Max CV%
Vertical Jump (cm) 51.8571  9.26723 39.00 85.00 17.87
Long Jump (cm) 232.8571 20.97917  196.00 300.00 9
Repetition Sideway (s) 16.9993  1.50123 13.68 20.28 8.83
SEMO (s) 11.9271 .92687 10.28 14.25 7.77
Corner Agility (s) 32.7531  3.56652 23.62 41.34 10.88
Ergo Jump (s) 11.2619  1.88356 8.30 16.00 16.72
Ergo Jump air (s) 18.1333  1.95419 13.30 21.30 10.77
Ergo Jump (no) 38.7619  5.18821 25.00 45.00 13.38
Thigh GR (mm) 51.6381  4.31463 45.00 62.50 8.35
Thigh GL (mm) 51.0524  3.97009 44.50 61.50 7.77
Leg GR (mm) 36.8286  2.94455 30.50 43.00 7.99
Leg GL (mm) 36.9714  2.77254 31.00 43.00 7.49
Peak Power (W) 601.4786 95.60608  268.40 832.00 15.89
Peak Power (kg) 8.8845 1.51391 4.47 13.42 17.03
Avg Power (W) 431.4085 67.41736  221.00 553.90 15.62
Avg Power (kg) 6.3522 91960 3.68 8.93 14.47
Ankle Breadth (mm) 5.5190 2.73453 .00 7.40 49.54
Knee Breadth (mm) 7.9286  3.91945 .00 11.00 49.43
Weight (kg) 68.3143  8.02650 59.50 93.10 11.74

The result of the four extracted PCs explains 82% of data variances presented in
Table 2. Variables of each PC with their factor loading are shown in table 3. Figure
1 represents variables related to PC1 (30.83% data variances) with factor loading
higher than 0.8. The results of PCA demonstrated that variables related to power
and explosive strength (long jump) and two agility tests (SEMO and Sideway
agility) were put in PC1 (30.83% data variances), and anthropometric variables
including girth and weight were placed in PC2 (23.2% data variances). The
highest factor loading was related to the Wingate mean power (0.93).
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Discussion

The aim of this study was to investigate badminton COD ability using PCA. Based
on the PCA, the power, explosive strength, as well as agility and its related
parameters except for Ergo jump results, are good predictors of COD, and
anthropometric parameters including thigh and leg girth and weight are in the next
level. The factor loading of each PC represented that the normalized mean power
of the Wingate test had a higher factor loading than all CODs related to parameters
(0.93). In addition, peak power and long jump were put in PC1 with lower factor
loading, which is in agreement with those of previous researchers who have stated
that leg power is a factor that can predict the competitive level of players so that
the high-level players indicate higher power compared to low-level players (3,4).
Furthermore, it is suggested that strength-power development is an essential factor
for badminton athletes to achieve higher velocities over short-distances.
Moreover, previous researchers reported a moderate relationship between
badminton performance parameters and leg explosive strength. The multiple
regression was used to find the best predictors of mean power (as best predictors
of COD with the highest factor loading in PC1). Peak power, long jump, SEMO,
sideway agility, leg as well as tight girth and weight were considered as inputs for
multiple regression. Multiple regression indicated that standing long jump was the
best predictor for mean power (r2=0.55, SEM=0.62). This finding is in agreement
with that of R who has stated that there is a moderate correlation between COD
and horizontal jump (r =0.55). This study emphasized that the mean power could
be as some best determinates for badminton players, especially the COD ability.
Therefore, after training season or screening player situations, measuring mean
power is one of the best ways to evaluate badminton player ability. Furthermore,
in the ongoing study study, some simple field tests as long jump, SEMO and
weight were presented in the form of the regression model to replace with Wingate
test, which may not be available for all players.

Keywords: Badminton, Change of Direction, Power, Explosive Strength,
Agility
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