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The purpose of the present study was to get the reference value of agility of visually impaired soccer players in

accordance with the blind class. Twenty one male visually impaired soccer players (B1: n=12, B2: n=4, B3: n=5)

and twelve male university soccer players participated in this study voluntarily. Subjectsʼ height, body weight,

body mass index, body fat percentage. The agility performance at side step test was evaluated by using two

support rope. The kind of the support rope was 3 fulcrums support rope (the weight mobility type=WMT) and 1

fulcrum support rope in (the pendulum mobility type=PMT). The results of there were no difference on the blind

class by used WMT method in the side-step test. But there was a difference on the blind class by used PMT

method in the side-step test (p>0.05). Sighted subjects were higher recorded by used PMT method in blindfold

(p>0.05). In conclusion, the findings of the present study indicated the reference value of agility ability of each of

the blind class. Suggested that they had been relationship in ability to recognize the space involved with pendulum

mobility operation. Low vision was suggested that the superior agility performance with spatial perception than

blind.

Key words: agility performance, visually impaired, blind class, blind, low vision, spatial perception

Introduction

Agility is generally defined as the ability to

change direction of the body rapidly, without losing

balance, using a combination of strength, power,

and neuromuscular coordination 1)-3). Thus, agility is

very important in soccer, and the ability of soccer

players to produce fast paced variable actions is

known to impact soccer performance 4) 5).

Visually impaired of physical strength is low as

compared with the sighted people, especially low

agility. Suggested that visually impaired has few

opportunities to experience a whole body move-

ment, including the jumping behavior 6). In addition,

blindness can cause low physical work capacity,

posture problems, orientation difficulties, balance

problems. Previous studies include information

about these disturbances 7)-9).

In Paralympic sport Football 5-a-side is a game

played by athletes with visually impaired and is

known worldwide as blind football or blind soccer.

This sport had its first national Championship in

Spain, in 1986, and first appeared in the Paralympic

Games in Athens in 2004 10). The athletes can be

categorized in three levels: B1 (from no light

perception in either eye up to light perception,

unable to recognize the shape of a hand at any

distance or direction); B2 (from ability to recog-

nize the shape of a hand up to a visual acuity of

20/600 or a visual field of less than 5° in the best eye

with the best practical eye correction); B3 (from

visual acuity above 20/600-20/200 or a visual field

of less than 20° and more than 5° in the best eye

with the best correction) 11). In football 5-a-side,

only B1 athletes can compete.

Side-step test is generally used in the test to
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measure the agility. However, in the test that has

been developed for the sighted people, there is a

possibility to evaluate lower the agility of the

visually impaired 12). For the visually impaired, in

order to adjust the measurement conditions,

support rope has been attempted. By using the

support ropes, it has been suggested that can

accurately measure the agility of the visually

impaired 13). However, there may be characterized

in agility depending on the blind class. Investigate

the agility ability to another failure class, it is

important to report the characteristics of agility in

the visually impaired. The purpose of the present

study was to get the reference value of agility of

visually impaired soccer players in accordance with

the blind class.

Methods

1. Subjects

Twenty one male visually impaired soccer

players (B1: n=12, B2: n=4, B3: n=5) and twelve

male university soccer players (sighted subjects)

participated in this study voluntarily. The causes of

impaired sight were a congenital disorder in sixteen

subjects, an acquired disorder in five subjects.

Their mean age, height, body mass and body fat

were B1: 24.4± 5.6 yrs, 171.1± 4.8 cm, 65.0±

8.0 kg and 13.8±4.3%, B2: 25.7±4.1 yrs, 171.2

±4.0 cm, 64.8±4.6 kg and 12.5±1.2%, B3: 19.8

±0.9 yrs, 171.0±6.0 cm, 65.5±5.7 kg and 12.2

±1.9% respectively. The study group consisted of

active blind football players of the blind football

team and all the players were trained for two hours

three days per week. Subjectsʼ mean training

experience was 2.3 ± 2.5 yrs. Subjects were

informed about the possible risks and benefits of the

study and gave informed consent to participate in

this study.

2. Agility performance evaluation (side-step test)

The agility performance of the visually impaired

soccer players and university soccer players were

evaluated using side-step tests: the weight mobi-

lity type (WMT) and the pendulum mobility type

(PMT). The number of times was recorded using

electronic timing gates (Fusion Sport Smart Speed,

Wales, UK) located at the 3 lines. Subjects stood at a

center line, then moved 100 cm to the side and

touched a line with the closest foot, moved back to

the center then jumps 100 cm to the other side, then

back to the center. This is one complete cycle. The

subjects tried to complete as many cycles as

possible in 20 seconds. These tests were performed

in an indoor court to eliminate environmental

conditions, and visual conditions were the same by

using a blindfold. Side-step test each performed

twice to measure the good recording.

3. Support rope

Two types of support rope were used in the

side-step test. The kind of the support rope was 3

fulcrums support rope (the weight mobility type =

WMT) and 1 fulcrum support rope (the pendulum

mobility type = PMT). WMT method is the way to

move the center of gravity of the body to each

fulcrum (Figure-1). PMT method is the way to

move while fixing the center of gravity of the body

on a central fulcrum (Figure-2). Thus, side-step

test was conducted respectively with the two
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Figure-1 3 fulcrums support rope (the weight mobility
type=WMT)

Figure-2 1 fulcrum support rope (the pendulum mobility
type=PMT)



moving method.

4. Statistical analyses

B2 and B3 play a game as “low vision soccer”

together at the statistics it was with the same

group. The data are reported as means and

standard deviations. Repeated-measures ANOVA

was used to compare the WMT and PMT perform-

ance both within (B1 vs B2・B3 vs Univ) and

between the two experimental method (WMT vs

PMT) used independent t-test. Then, the relation-

ships between WMT and PMT were evaluated by

the Pearson Product Moment Correlation analysis.

All analyses were executed in SPSS for Windows

version 10.0 and the statistical significance was set

at p<0.05.

Results

1. WMT method (3 fulcrums support rope)

Record of side-step test by WMT was as follows,

B1: 54 ± 7, B2・B3: 56 ± 3 and Univ: 47 ± 4,

respectively (Figure-3). Comparison of each group

in side-step test by WMT, B2・B3 was significantly

higher than Univ (p<0.05). There was no signifi-

cant difference in B1 and B2・B3 within of theWMT

method.

2. PMT method (1 fulcrum support rope)

Record of side-step test by PMT was as follows,

B1: 44 ± 6, B2・B3: 51 ± 3 and Univ: 65 ± 6,

respectively (Figure-4). Comparison of each group

in side-step test by PMT, B2・B3 was significantly

higher than B1 (p < 0.05), Univ was significantly

higher than B1 and B2・B3 (p<0.05).

3. Comparison of WMT and PMT

B1 and B2・B3 together towards WMT was high

recording than PMT, there were a significant

difference between the method of only B1 (p <

0.05). In sighted subjects, the visually impaired was

the opposite result (Figure-5). In Univ subjects

was higher PMT than WMT, there were a

significant difference between the method (p <

0.05).

4. Relationship between WMT and PMT

The correlation between the method of WMT

and PMT, B1 (n=12): r= 0.5, B2・B3 (n=9): r=

0.2, Univ (n=12): r=0.01, respectively. There was

no significant relationship of both methods.
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Figure-3 Comparison of side step test in WMT method
*Significant difference (p<0.05).

Figure-4 Comparison of side step test in PMT method
*Significant difference (p<0.05).

Figure-5 Comparison of side step test in WMT method
and PMT method

* Significant difference (p<0.05).



Discussion

The purpose of the present study was to get the

reference value of agility of visually impaired soccer

players in accordance with the blind class. There-

fore, it was necessary to several methods to

evaluate of the agility. Side-step test is generally

used in the test to measure the agility. For the

visually impaired, in order to adjust the measure-

ment conditions, support rope has been

attempted 13). The authors hypothesized that there

may be a feature of the agility by blind class. WMT

method that has been used 13), it was added to the

PMT method in this study. The cognition is defined

as a process for processing information on the basis

of reasoning, judgment and memory. Cognitive

ability is superior low vision than blind 14). PMT

method was created in order to clarify the

differences in the cognition of space in agility. In

doing so, it is possible to obtain the characteristics of

agility performance in the visually impaired soccer

players.

In side-step test using WMTmethod, the visually

impaired was a high recording than sighted

subjects. Moreover, there was no significant differ-

ence in blind class, WMT method is considered to

have characteristics that reduce the influence of

blind class. In side-step test using PMTmethod, the

sighted subjects were significantly higher record

than the visually impaired. PMT method has been

demonstrated to be associated with spatial cogni-

tion in previous research 14). This study was the

result to support the previous research. Interest-

ingly, between the blind class, but there was no

significant difference in agility performance using

theWMTmethod, there was a significant difference

in the PMT method in agility performance. Takato

(2013) reported that blind visual experience of

spatial perception by the poor, takes time to acquire

the space cognitive ability 15). Therefore low vision

(B2・B3), it can be considered to be good in agility

with spatial cognition. In addition, PMT method can

be expected as a method for measuring the agility

with spatial cognition.

Sighted subjects can be in the blindfold, agility

performance using the PMT method was signifi-

cantly higher than the agility performance using

WMT method. In addition, it is thought that the

influence of visual information is low in PMT

method. Thus, agility performance also using the

PMT method in the visually impaired is likely to

improve. The result of this study, agility perform-

ance of visually impaired was not never low clause

consideration of the failure.

In blind football corresponds to the changing

circumstances, such as the position of the ball and

players. It inferred that there has been a growing

agility performance throughout the competition.

From that there were no significant relationship

to the WMT method and PMT method, there are a

uniqueness of both methods. Therefore, to measure

the characteristics of agility performance of the

visually impaired, suggested that using both

measurement methods.

Conclusion

To the authorsʼ knowledge, this is the first study

to report of side-step agility test using WMT

method and PMT method in visually impaired

soccer players. In this study it was possible to

obtain the reference value of agility in visually

impaired soccer players. The difference of the blind

class was suggested agility with spatial cognition.

Therefore, low vision was suggested that the

superior agility performance with spatial percep-

tion than blind.
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