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ABSTRACT 

Title: Visual Reaction Time, Movement Speed and Hand Eye Coordination in 

Badminton and Para Badminton Players: An Observational Study 

Background & Objectives: Badminton and Para-Badminton both are very 

popular sports. Badminton is a fast-paced racquet sport that requires players 

to have good hand-eye coordination, agility, speed, and reaction time. Para-

badminton, on the other hand, is an adapted version of badminton for players 

with physical disabilities. This study aimed to examine and compare Visual 

Reaction Time, movement speed and Hand-eye coordination in Badminton and 

Para-Badminton Players. 

Methods: Skilled badminton players and para-badminton athletes were 

included based on the inclusion criteria and were divided into 2 groups i.e., 

Group A (Badminton Players) and Group B (Para-Badminton Players). Deary 

Liewald reaction time tester was used to gauge visual reaction time, Alternate 

Hand Wall toss test was used to gauge hand-eye coordination, and Plate Tap 

test was used to gauge movement speed. 

Results: Data was collected from various Badminton Academies. Data was 

analyzed using SPSS 29 Software. Both Badminton and Para-Badminton 

Players showed better Reaction time, Movement Speed and Hand Eye 

Coordination. 
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Conclusion: Both Badminton and Para-Badminton Players showed better 

Reaction time, Movement Speed and Hand Eye Coordination. But when 

compared Badminton players showed better Reaction time, Movement Speed 

and Hand Eye Coordination than Para-Badminton Players. 

Keywords: Badminton; Para-badminton; Visual reaction time; Hand-eye 

coordination; Movement speed; Physical disabilities; Physical Fitness; Athletic 

Performance; Sports for Persons with Disabilities
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INTRODUCTION 

Today, Badminton is one of the most popular and most played sports in 

India and Worldwide at different levels. Among the indoor games, 

badminton can be played both as an Individual and as well as a team sport. 

It is a complex physically enduring sport which requires very strong core 

strength as well as upper and lower body strength to produce the required 

strokes, powerful smashes, agility, good balance, and coordination during 

rapid postural movement around the court.1 

Para-Badminton is basically badminton adapted for persons with certain 

kinds of physical disabilities. These athletes have varying levels of physical 

health problems differing in functional levels. Depending on their levels of 

physical disabilities they are divided into 6 categories i.e.,  

1. Wheelchair (WH1, WH2),  

2. Standing players (SL3, SL4, SU5), and  

3. Short Stature players (SS6). (2) 

In badminton sport, where there is no touch to rival, quick arm movements, 

and fast veers. Particularly the unbelievable speed of the shuttlecock leaves 

too little time to react and move fast thus badminton players should decide 

quickly and accurately during the game.2 According to research, a defender 

only has 0.1 seconds to respond to an attack from the opposition.3 Due to 

the quick pace of badminton, the ever-changing conditions on the court, and 

the complexity and accuracy of players' actions, speed and all of its 

components, i.e. 
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1. Reaction time (simple and complex, choice and differential) 

2. Speed of an individual movement. 

3. Frequency of movements .7 

Reaction time can be defined as the period of time between the initiation of 

a stimulus and the initiation of the movement. It involves the perception of 

the stimuli by the sense organ, the transmission of the information through 

the nerve to the brain and back from the brain to the muscle contraction, 

and the movement of the muscle.3 Visual reaction time is the time taken by 

an individual to react to a visual stimulus. The rate at which sensory 

impulses are processed by the central nervous system and translated into 

a motor response is accurately determined by reaction time.3 It determines 

the alertness of a person because how quickly a person responds to a 

stimulus depends on his reaction time.3 

Movement Time can be defined as the time to complete a discreet, 

predefined motor task.4 A skill-orientated ability underlying tasks, such as 

rapid badminton strokes, for which a limb must be moved from one position 

to another very rapidly. A fast movement speed helps the player get ready 

for the next stroke as in fast rallies or in continuous defense against an 

attacking opponent. 

Coordination is the capability to perform a sequence of movements 

rhythmically smoothly and accurately. A badminton player needs 

exceptional coordination to produce appealing and rhythmic movements. 

The movement does not seem stiff and uninterrupted. But it is organized 

and done sequentially well as it should be. Therefore, coordination means 
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the ability to string some movements to be aligned and in accordance with 

the purpose of movements. 5 The better the coordination from some 

movement elements, the better the movement released. It implies that good 

coordination is required to master a good technique of movement.6 

Young Para-athletes were drawn to para-badminton as a result of the 

sport's growing popularity in the sports world and its inclusion in the 

Paralympic Games schedule. Paralympics is a developing sport and needs 

further studies for its development. There are many previous studies done 

on both badminton and para-badminton players separately. However, it 

seems that still relatively less emphasis has been put especially on the 

para-athletes and their integration into normal athletes. Also, there is a lack 

of information on para-badminton players, an updated study on these 

players is needed and is crucial as many competitions will be held in 

preparation for their 2023 Paralympics appearance in Croatia. This study 

will help to compare the parameters of badminton and para-badminton 

players so that both the games can develop in a professional manner as 

required. Also, it will help in understanding existing possibilities for 

improvement and/or cooperation, and awareness between the badminton 

and para-badminton players, coaches, and admirers of the game. Hence 

this study aimed to examine and compare Visual Reaction Time, movement 

speed and Hand-eye coordination in Badminton and Para-Badminton 

Players. 
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OBJECTIVES 

 

1. To examine and Compare the Visual Reaction Time using Deary Liewald 

Reaction time Tester in Badminton and Para-badminton Players. 

2. To examine and Compare the Upper Limb Movement speed using Plate 

Tap Test in Badminton and Para-badminton Players. 

3. To examine and Compare Hand-eye Co-ordination using the Alternate 

Hand wall Toss test in Badminton and Para-badminton Players. 
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HYPOTHESIS 

 

• Null Hypothesis: There will be no significant difference between Visual 

Reaction time, Movement speed and Hand-eye coordination in 

Badminton and Para-badminton Players. 

• Alternative Hypothesis: There will be a significant difference between 

Visual Reaction time, Movement speed and Hand-eye coordination in 

Badminton and Para-badminton Players. 
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REVIEW OF LITERATURE 

 

• Mehmet Fatih YÜKSEL (2017) aimed to determine the reaction times 

of physically disabled international badminton players, and to analyze 

the effects of badminton on their reaction times. A total of 60 international 

players from Turkey, France, Spain, Russia, Poland, Thailand, India, 

Bulgaria, and England participated in this study. Visual-auditory reaction 

time was assessed by the New-Test 2000 measurement device. it was 

observed that male players had better reaction times compared to the 

female players. Furthermore, male and female badminton players' 

average visual and visual/auditory reactions were statistically 

significantly greater than those of control groups.2 

 

 

• ZIEMOWIT BAŃKOSZ, HENRYK NAWARA, MARCIN OCIEPA(2013)  

Aimed to compare differences between badminton players and controls 

to determine the simple reaction times among male and female players. 

Subjects were divided into four groups: two groups of top-level junior 

players (10 boys and 6 girls); 26 non-playing boys and 6 non-playing 

girls. Reaction time was calculated using MRK 80 reaction meter. The 

study concluded that Badminton players display shorter reaction times 

than non-players.7 
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• Sushil P Dube, Shree Chakradhar U Mungal, Mukund B Kulkarni 

(2015) aimed to compare visual reaction times of badminton players with 

those of age-matched controls. 50 male badminton players of 18–22 

years age group who were practicing badminton for 2–3 h/day for a 

minimum of 2 years in experimental group and 50 non playing students 

of Dr SCGMC Nanded (Maharashtra, India) formed the control group. 

Reaction time was measured by visual reaction time recorder. according 

to the study's findings, Playing badminton can help in improving Hand -

eye reaction time, muscle coordination, cognitive functions, 

concentration, and alertness.3 

 

 

• Ian J. Deary & David Liewald & Jack Nissan (2010) aims to develop 

a freely available, user-friendly program that will make it possible to 

calculate means and standard deviations from simple and four-choice 

reaction times. 150 individuals, ranging in age from 18 to 80, along with 

other widely used tests.9 
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MATERIALS AND METHODOLOGY 

 

• Study Design – Observational Comparative study. 

• Study Setting – Badminton Academies in Bhubaneshwar. 

• Target Population – Badminton and Para-Badminton                                      

Players.  

• Sample Size – 48 (24 in each group). 

• Sampling Method – Purposive Sampling. 

• Duration – One year  

• Materials Required – Laptop, Tennis ball, Stop watch, Plates, Inch tape. 
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OUTCOME MEASURES 

 

 

1. Visual Reaction Time: 

Deary Liewald Reaction Time Software was used to assess the Simple 

and Choice Reaction Time. participants are typically presented with a 

visual stimulus, such as a light or a shape, and are instructed to respond 

as quickly as possible when they see the stimulus by pressing a button. 

The time it takes for the participant to react and press the button is 

recorded as their reaction time. Three trials were given and the best time 

was recorded. 

2. Movement Speed: 

Plate Tap test was used to assess the movement speed of the 

participants. Participants were instructed to tap on a plate placed 60 cm 

apart with their hand as rapidly as they can to complete 25 number of 

taps (50 to and from) they complete during this time is recorded as their 

score. 

3. Hand-eye Coordination: 

Alternate Hand wall toss test was used to assess Hand-eye coordination. 

Starting with the dominant hand, the athlete throws the ball towards the 

wall and catches the ball with the opposite hand and vice versa. The 

shooter must try to perform the maximum number of repetitions in 30 s    
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PROCEDURE 

 

• Ethical approval was obtained from the institutional ethical committee. 

• NOC was taken from different badminton academies across 

Bhubaneshwar. 

• Players were screened for inclusion and exclusion criteria. 

• Participants were explained about the study in their vernacular 

language. 

• Informed consent form was obtained from the participants. 

• Demographic data was obtained which included name, age, gender, 

address, years of playing badminton, any previous injuries, etc. 

• Participants were allocated in Group A (Badminton Players) and Group 

B (Para-Badminton Players) by Purposive sampling method. 

• Both Groups underwent warm-up and all the tests were explained 

verbally and demonstrated practically to the participants. 

• The Participants performed the tests 3 times and the best response was 

recorded. 

• All the data was recorded and was analysed and compared using the 

latest version of SPSS (version 29) software. 
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SAMPLE SIZE ESTIMATION 

 

The Sample Size was calculated using the G*power software  

With, 

 

Effect size d                    = 0.9560031 

α err prob                        = 0.05 

Power (1-β err prob)      = 0.90 

Allocation ratio N2/N1   = 1 

 

 

 

The Total Sample Size calculated was 48 i.e., 24 in each group 
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STATISTICAL ANALYSIS 

 

The Data obtained from the tests was checked for normality using the 

Shapiro-Wilk test where the level of significance was set to p >0.05. 

Descriptive Analysis was done using the independent t test where the level 

of significance was set to p <0.05. 

The statistical analysis was done using the SPSS software version 29.00. 
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RESULTS 

 

 

 Participants Mean Std. 

Deviation 

Minimum Maximum 

Age 

Badminton 

24 20.83 2.239 18 25 

Age Para 

Badminton 

24 21.17 2.531 18 25 

BMI 

Badminton 

24 21.463 1.4237 19.2 24.5 

BMI Para 

Badminton 

24 21.675 1.1498 19.3 23.8 

TABLE 1: NORMALITY OF AGE AND BMI 

 

 

 

The age, gender and BMI in both the groups i.e., Group A- Badminton 

Players and Group B- Para Badminton Players was equally and normally 

distributed as selection of individuals was done very specifically.  

 

 

 

Group Total Male Female Percent 

Badminton 24 12 12 50.0 

Para 

Badminton 

24 12 12 50.0 

TABLE 2:  NORMALITY ACCORDING TO 
GENDER 
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The Data obtained from the tests for both badminton and para-badminton 

players were assessed for normality using the Shapiro-wilk test. The level of 

significance was p value >0.05. The test showed p value >0.05 which interprets 

that the data is Normally distributed and Descriptive Statistics should be used 

(Table 1).  

 

 

 

 

 

 
Shapiro-Wilk Test 

Statistics df Sig.(p value) 

SRT Badminton 0.928 24 0.089 

SRT Para-Badminton 0.966 24 0.568 

CRT Badminton 0.947 24 0.231 

CRT Para-Badminton 0.947 24 0.231 

Movement Speed 

Badminton 

0.971 24 0.686 

Movement Speed Para-

Badminton 

0.940 24 0.163 

Hand-eye Coordination 

Badminton 

0.917 24 0.050 

Hand Eye Coordination 

Para-Badminton 

0.937 24 0.138 

TABLE 3: NORMALITY OF DATA 
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Simple 

Reaction 

Time 

Size Mean Std. 

Deviation 

Std. error 

mean 

Significance 

p<0.05 

Badminton 24 322.26 

 

50.81 10.37 < .001 

Para 

Badminton 

24 780.26 69.61 14.21 < .001 

TABLE 4: SIMPLE REACTION TIME 

 

 

 

The Simple Reaction time data was obtained from the deary liewald reaction 

time tester software. The independent t test was used to calculate between the 

groups. The significance i.e., p value was set to <0.05. The results showed 

there was significant difference between the groups. The Group A i.e., 

Badminton Players group showed better simple reaction time than Group B i.e., 

Para-Badminton Players. 

 

 

 

 

Figure 1: COMPARISION OF REACTION TIME 
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The Choice Reaction time data was obtained from the deary liewald reaction 

time tester software. The independent t test was used to calculate between the 

groups. The significance i.e., p value was set to <0.05. The results showed 

there was significant difference between the groups. The Group A i.e., 

Badminton Players group showed better choice reaction time than Group B i.e., 

Para-Badminton Players. 

 

 

 

 

Movement 

Speed 

Size Mean Std. 

Deviation 

Std. error 

mean 

Significance 

p<0.05 

Badminton 24  

11.64 

1.88 .38529 < .001 

Para 

Badminton 

24 22.00 3.00 .61325 < .001 

TABLE 6: MOVEMENT SPEED ANALYSIS 

 

Choice 

Reaction 

Time 

Size Mean Std. 

Deviation 

Std. error 

mean 

Significance 

p<0.05 

Badminton 24 496.09 

 

73.90 15.08 < .001 

Para 

Badminton 

24 796.09 73.90 15.08 < .001 

TABLE 5: CHOICE REACTION TIME 
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Figure 2: COMPARISION OF MOVEMENT SPEED 

 

The Movement speed time data was obtained from the Plate tap test. The 

independent t test was used to calculate between the groups. The significance 

i.e., p value was set to <0.05. The results showed there was significant 

difference between the groups. The Group A i.e., Badminton Players group 

showed better Movement speed than Group B i.e., Para-Badminton Players. 

 

 

 

 

 

TABLE 7 :HAND EYE COORDINATION 

 

0
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10
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20

25

BADMINTON PARA BADMINTON

Movement Speed 

Hand eye 

Coordination 

Size Mean Std. 

Deviation 

Std. error 

mean 

Significance 

p<0.05 

Badminton 24    19.67 

 

2.944 .601 < .001 

Para 

Badminton 

24 13.71 3.250 .663 < .001 
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Figure 3: COMPARISION OF HAND EYE COORDINATION 

 

 

The Hand eye coordination data was obtained from the Alternate hand wall toss 

test. The independent t test was used to calculate between the groups. The 

significance i.e., p value was set to <0.05. The results showed there was 

significant difference between the groups. The Group A i.e., Badminton Players 

group showed better hand eye coordination than Group B i.e., Para-Badminton 

Players. 
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DISCUSSION 

 

The study aimed to examine and compare Visual Reaction Time, movement 

speed and Hand-eye coordination in Badminton and Para-Badminton 

Players. The results were highly significant i.e., The Badminton players had 

better Simple reaction time, choice reaction time, movement speed and 

hand eye coordination than the para-badminton players. 

A study done by Sushil P Dube Et.al suggest that shorter reaction time in 

badminton players may result from regular training and its effects such as 

better muscular coordination, improved concentration, and alertness to 

external environment on their bodies.13 One crucial way to examine 

someone's stimulus-to-response speed is through their reaction time, which 

incorporates both coordinated peripheral response and cerebral processing. 

Shuming Wang et al. tested the precision of movement as well as the 

reaction time and proved that badminton players displayed quicker and 

more precise reactions than normal individuals of their age.12  

Many experts believe that speed and its variants, such as simple response 

time, are crucial in badminton and should be cultivated to the fullest extent. 

This is because of badminton's Continuous developments and regulation 

revisions, which have enhanced the game's pace, diversity, and training 

efficiency.  

The hand-eye coordination means the integrated use of the eyes, arms, 

hands and fingers to perform hand movements directed towards the 

purpose.20 The hand-eye coordination is especially important in individual 
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sports as well as in team sports in which the motor hand skills are used 

together. It has been proven that the hand skills are important in jobs, which 

require sensitivity and rough-muscle strength.21Good Hand-eye 

coordination increases the skills of the player to perform the complex 

movement, and to reply to the external stimuli in an efficient way.22 

 

According to a study done by Varun Malhotra Et.al states that Physical 

Exercise Helps improve Cognitive function. It further says that they can be 

influenced by several factors such as age, gender, left vs right handedness, 

practice, exercise, etc.23 In the present study it was observed that the 

Badminton players group i.e., group A was having more exercise hours per 

day compared to the Para-Badminton Players Group i.e., Group B. This 

might be one of the reasons for Badminton Players having better Movement 

Speed and Hand eye Coordination as compared to the Para-Badminton 

Players Although both had better Outcomes. 

This study done is to asses and compare Visual Reaction Time, movement 

speed and Hand-eye coordination in Badminton and Para-Badminton 

Players which will help to improve the knowledge into the field of para-

badminton and eventually para-sports. This will help to assess the 

parameters where the players i.e., both badminton players and para-

badminton players need to improve. This will give feedback not just to the 

players but to the coaches, physiotherapist, strength and conditioning 

coaches, etc to plan and improve in the right direction. Hence improving the 

game of the players and taking the sport to the next level. 
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CONCLUSION 

This Study concluded that the badminton players had better reaction time, 

movement speed and hand eye coordination than para-badminton players. 

The findings of this study offer helpful information for badminton and para-

badminton coaches, trainers, and sporting organisations. The results 

emphasise the need for specialised training plans and modifications catered 

to the particular requirements of para-badminton players. We can promote 

inclusivity and equality in sports, enabling para-badminton players to 

achieve at their best and take full advantage of the game by recognising 

and addressing the various difficulties and disadvantages they encounter. 
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CLINICAL IMPLICATION 

Comparing the visual reaction time, hand-eye coordination, and movement 

speed of badminton and para-badminton players can provide insights into the 

field of para-sports also about the physical abilities and limitations of para-

badminton players. 

This research can help coaches and trainers to develop appropriate training 

programs and adaptations for para-badminton players to improve their 

performance. It can also promote inclusion and equality in sports by recognizing 

the skills and abilities of para-badminton players.  
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ANNEXURE 

CONSENT FORM 

 

I have been informed by Mr. Vishal Deep; pursuing MPT (Sports) 

conducting a scientific study guided by Prof. Joseph Oliver Raj, Dean, 

Department of Physiotherapy, ABHINAV BINDRA SPORTS 

MEDICINE AND RESEARCH INSTITUTE (ABSMARI), 

BHUBANESWAR. 

I have no objection and will be a part of that group. I also understand 

that the study does not negatively affect my health. I understand that 

the information produced by the study will become a part of the 

institute’s record and will be utilized as per the institute's 

confidentiality regulations. I am also aware that the data might be 

used for medical literature and teaching purposes, but all my personal 

details will be kept confidential. 

I am well informed to ask as many questions as I can to Mr. Vishal 

Deep during the study or later. I wish to discuss my participation and 

concerns regarding this study with a person not directly involved.  

I understand that my assent is voluntary and I reserve the right to 

withdraw or discontinue participation in the study at any point of time 

during the study. 

 

I have explained to Mr/Miss/Mrs___________________ the purpose 

of the research, and the procedure required in the language he/she 

could understand to the best of my ability. 

 

 

(Investigator)                                                            (Date) 

I confirm that Mr. Vishal Deep (Investigator) has explained to me in 

the language I can understand, the purpose of the study and the 

procedure. Therefore, I agree to give my assent for participation as a 

subject in this study and I will be accountable for the decisions. 

 

(Signature)                                                             (Date) 

                                                                                                                 

(Place) 
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Data  collection sheet 

 

Group:_____                                                                                        

Participant No:______ 

Name: 

Age: 

Gender: Male         Female        Other 

Dominance: 

Address: 

Contact number: 

Duration of Playing Badminton:_______yrs 

Max Level Played: 

 

Outcome measures: 

 

 

 

________________________                             _________________ 

Name and Sign of Participant                                  Sign of Investigator 

 

Place:_____________ 

Date:______________ 

 

 

Test Scores 

 Right                  Left 

Reaction Time 

(msec) 

      

Plate Tap Test (no)       

Ball Toss and Catch 

Test (no) 
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Master Chart 

 

 

 


