
Introduction
Badminton is played as a recreational activity in much of Europe 
and Asia and most of the rest of the world. At the elite level, the 

sport is considered a competitive sporting activity requiring 
physical fitness, technical skill and neuromuscular coordination 
[1]. Badminton is played in five formats. The game is played 
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Introduction: Badminton is an overhead sport which requires concurrent upper limb strength, explosive power, coordination, and fast reflexes. 
The repetitive nature of overhead activities places high mechanical demand on the shoulder complex, leading to the potential for developing 
neuromuscular deficits and overuse injuries. The Federation of International Football Association (FIFA 11+) FIFA 11 shoulder (FIFA 11+ S) 
warm-up and injury prevention program (originally developed for upper extremity injury prevention in soccer players), consisting of 
strengthening, balance, core stabilization and plyometric exercises, has not been studied in amateur badminton players.
Materials and Methods: A pilot study was conducted on amateur badminton players of 18–30 years who met the inclusion criteria, and baseline 
measures were taken. Handheld dynamometer was used to measure the strength of shoulder internal and external rotators. Upper limb explosive 
power was assessed by the Seated Medicine Ball Throw Test (2 kg). Coordination and reaction time of the upper limbs were examined using the 
Alternate Hand Wall Toss Test and Ruler Drop Test, respectively. Participants completed the FIFA 11+ S training protocol for eight weeks, and 
post-intervention scores were statistically analysed using paired t-test.
Results: Shoulder internal and external rotators strength on the dominant and non-dominant side considerably increased following the 8-week 
rotator cuff-specific resistance training (P < 0.05). Explosive power, coordination, and reaction time of the upper limb also considerably 
improved following training (P < 0.05). All outcome measures improved, showing an improvement in the neuromuscular control and functional 
performance of the upper limb.
Conclusion: An 8-week FIFA 11+ Shoulder program effectively improves upper limb strength, power, coordination and reaction time in 
amateur college-level badminton players. These findings indicate that the FIFA 11+ Shoulder program is statistically and clinically effective in 
improving the performance of Amateur college level badminton players.
Keywords: Federation of international football association 11+shoulder program, badminton, upper limb strength, explosive power, 
coordination, reaction time.

Abstract

Learning Point of the Article:
The FIFA 11+ program has been shown to be effective in improving shoulder strength, coordination, power, and reaction time in amateur 

badminton players. Thus, the FIFA 11+ program can be potentially used to improve upper limb performance and minimise the risk of 
shoulder injury in overhead racket sports․

Effectiveness of 8 weeks Federation of International Football Association 
11+ S Program on Upper Limb Strength, Power, Co-ordination and 
Reaction Time in Amateur Level Badminton Players – A Pilot Study
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with a shuttlecock and racket, with players hitting the 
shuttlecock over the net into the opponent’s court [2, 3]. The 
shuttlecock can only be struck once on each side, and in high-
level play, speeds can exceed 400 km/h, with a need for quick 

reflexes and agile movement. Badminton requires several short 
bursts of acceleration, deceleration, multidirectional 
movement and frequent change of direction during a rally․ The 
ability to produce a high level of performance therefore requires 
high levels of anaerobic power, agility, strength and 
coordination and aerobic endurance․ Players are required to 
cover a distance of over 1300 meters in a match, at varying 
speeds, imposing high neuromuscular and metabolic loading 
for both the upper and lower limbs [3].
Badminton is a non-contact sport, but upper limb injuries are 
frequently seen, with rates ranging from 0․9 to 7․38 injuries per 
1000 h․ About 18–32% of these injuries are located at the 
shoulder, elbow or wrist․ Factors related to shoulder injuries 
include poorer conditioning, muscle strength, biomechanics, 
neuromuscular control, proprioception, scapular stabilization 
and rotator cuff endurance, which in turn affect stability, 
overload, performance and recovery [4, 5].
Successful strokes such as the smash, clear and drive rely on 
good upper limb biomechanics, involving coordinated 
movements of the shoulder, elbow, forearm, and wrist․ Energy 
transfer from the lower limbs and trunk through the kinetic 
chain is  impor tant in producing powerf ul  strokes․ 
Fundamental components of racquet head velocity and shot 
accuracy require rapid shoulder, elbow, forearm and wrist 
movements․ Repetitive overhead motions in badminton 
expose the shoulder complex to high concentric and eccentric 
l o a d s ,  w h i c h  c a n  p r e c i p i t a t e  r o t a t o r  c u f f 
tendinopathy/subacromial impingement, scapular dyskinesis, 
and muscle imbalances [3].
Such preventive measures  should also address  the 
biomechanical and neuromuscular demands imposed by 
repetitive overhead activity․ Strengthening the rotator cuff, 
scapular stabilizers, and the posterior shoulder musculature 
helps to ensure appropriate scapulohumeral rhythm and reduce 
glenohumeral loading․ Neuromuscular training that focuses on 
proprioception, reaction time, dynamic stability, and 
coordinated kinetic chain activation has the potential to 
improve upper limb function and decrease injury risk [1, 4, 6].
Federation of International Football Association 11+ Shoulder 
(FIFA 11+S) is an evidence-based multi-component injury 
prevention program, designed for soccer goalkeepers, who are 
exposed to repetitive overhead movements and high forces on 
the shoulder joint and upper extremities․ FIFA 11+S consists 
of warm-up, scapular stabilization, rotator cuff strengthening, 
balance training, proprioceptive training, and plyometric 
exercises․ The FIFA 11+S program has been found to 
considerably increase strength, neuromuscular control, and 
dynamic shoulder stability among overhead athletes thereby 
reducing the incidence of upper extremity injury [7].
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The similarities between the high velocity shoulder movements 
and the deceleration phase in goalkeeping and badminton 
indicate that the FIFA 11+S program is appropriate for 
improving upper extremity performance and injury prevention 
in badminton players [7, 8]. However, generic strength training 
principles have been widely investigated but the effects of a 
periodized, multimodal neuromuscular warm-up program such 
as the FIFA 11+S on badminton populations have not been 
elucidated․ The purpose of the present study was to investigate 
the effects of an 8-week FIFA 11+ Shoulder program on upper 
limb strength, power, coordination and reaction time outcomes 
in amateur badminton players within the existing sports 
rehabilitation and performance literature․
The study aims to investigate the effectiveness of an 8-week 
FIFA 11+ Shoulder program on upper limb strength, power, 
coordination and reaction time in amateur-level college 
badminton players.

Materials and Methods
The study was conducted at the Badminton court of DY Patil 
Sports Academy.

Study population
The study included amateur college-level badminton players of 
both genders between 18 and 30 age group.

Study design
This is a pilot study (experimental) conducted in DY Patil 
sports academy to evaluate the effectiveness of FIFA 11+ 
Shoulder program.

Data source
The study investigated amateur college-level badminton 
players. The study was approved by the Institutional Ethics 
Committee (IEC) for Biomedical and Health research of Dr. D. 
Y. Patil Medical College and Hospital, Navi Mumbai (IEC 
reference number – DYP/IECBH/2025/092). The study was 
also registered for CTRI and got approved from it, CTRI 
reference number- CTRI/2026/02/102652.

Patient preferences
The study included players of age 18–30 years of both genders. 
It included players who have been playing badminton for at least 
6 months and are not engaged in any other fitness training 
program targeting the upper limb. The study excluded players 
having any recent upper limb injury or recent upper limb 
surgery. The sample size for the study was calculated based on 
the assumption of 85% effectiveness of the FIFA 11+ Shoulder 
program; the required sample size is 12 participants [8].

Data collection
The demographic details of all participants were collected (age, 
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Variables Mean
Standard 

deviation

Age (years) 23 2.95

Height (cm) 168.91 8.98

Weight (kg) 65 9.9

BMI 22.82 3.6

Table 1: Demographic details

BMI: Body mass index

Mean
Standard 

deviation

Standard 

error of mean
Mean 

Standard 

deviation

Standard 

error of mean

Dynamometer

Internal rotation right 8.33 1.43 0.41 9.9 1.54 0.44 −9.120 <0.00001 2.63

Internal rotation left 7.58 1.35 0.39 9.02 1.38 0.39 −14.703 <0.00001 4.24

External rotation right 8.37 1.77 0.51 9.9 1.79 0.51 −15.010 <0.00001 4.33

External rotation left 7.4 1.53 0.44 8.9 1.65 0.47 −9.469 <0.00001 2.73

Seated medicine ball 

throw test (cm)
3.38 0.53 0.15 4.4 0.69 0.2 −13.355 <0.00001 3.85

Ruler drop test (cm) 11.25 3.17 0.91 8.04 3.68 1.06 5.462 0.001 1.58

Alternate hand wall 

toss test (catches)
21.41 2.93 0.84 25.25 2.7 0.77 −14.165 <0.00001 4.9

Table 2: Comparison of pre-test and post-test of upper limb strength, power coordination and reaction time

Variables

Pre Post

t -value P -value Cohen’s d
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sex, height, weight, body mass index [BMI], and dominance). 
At baseline, the upper limb strength, power, coordination and 
reaction time of each subject were assessed․ The shoulder 
internal-external rotators strength was assessed using Push-Pull 
Dynamometer․ The Seated medicine ball throw test (2 kg) was 
used to assess upper limb power and explosive power, the Ruler 
Drop Test was used to assess reaction time, and the Alternate 
Hand Wall Toss Test was used to assess upper limb 
coordination․ After baseline measures were performed, the 
subjects participated in the  FIFA 11+ Shoulders training 
program for a total duration of 8 weeks (Fig. 1). Sessions were 
conducted 3 times/week. Post-intervention assessment was 
conducted at the end of the training program using outcome 
measures․ The data were recorded and analysed. The pre and 
post-intervention were statistically analysed to determine the 
effect of the FIFA 11+ Shoulder program on the upper limb 
performance of amateur college-level badminton players․
<H2>Statistics
Data were entered in Microsoft Excel. After data cleaning data 
were imported to the Statistical Package for the Social Sciences 
version 25 and analysed using the same. Data were analysed for 
descriptive and inferential statistics. Data were assessed for 
normality using Shapiro Wilk test. Data were normally 
distributed. Therefore, a parametric test was used for analysis. 
Paired t-test was used for within-group analysis. P<0.05 was 
statistically significant.

Results
Out of the 12 participants, 7 (58%) were males, and 5 (42%) 
were females. Regarding dominance, the majority of 
participants were right-hand dominant (92%), while only one 
participant (8%) was left-hand dominant. The mean BMI was 
22.82 ± 3.6 kg/m², which falls within the normal range, 
suggesting that the participants had an overall healthy body 
composition (Table 1).
Paired t-test analysis revealed statistically significant 
improvements in internal and external rotation strength on 
both the right and left sides following the intervention. Internal 
rotation strength increased significantly on the right side (t = 
−9.120, P < 0.001) and left side (t = −14.703, P < 0.001). 
Similarly, external rotation strength showed significant 
improvement on the right (t = −15.010, P < 0.001) and left sides 
(t = −9.469, P < 0.001). The seated medicine ball throw test 
showed a significant increase in pre- to post-intervention (t = 
−13.355, P < 0.001), indicating enhanced upper-limb power. 
The alternate hand wall toss test showed a significant increase in 
the number of catches (t = −14.165, P < 0.001), reflecting 
improved hand-eye coordination. In addition, the ruler drop 

test demonstrated a significant reduction in distance (t = 5.462, 
P = 0.001), indicating faster reaction time (Table 2).
As shown in (Table 2), the effect size analysis using Cohen’s d 
revealed large to very large effects across all outcome measures. 
Internal and external rotator strength, seated medicine ball 
throw, and alternate hand wall toss tests demonstrated very 
large effect sizes (d > 2.5), indicating substantial practical and 
clinical significance. The ruler drop test showed a large effect 
size (d = 1.58), further supporting meaningful improvement. 
These findings confirm that the observed changes were not only 
statistically significant but also clinically relevant.

Discussion
This pilot study suggests that the 8-week FIFA 11+S exercise 
injury prevention program can provide improvements in upper 
limb strength, power, coordination and reaction time for 
amateur badminton players․ This study shows statistically 
significant improvement between pre- and post-intervention 
assessments of all selected variables and effect sizes ranging 
from large to very large, indicating clinical relevance for these 
results․
Phomsoupha and Laffaye, 2015 stated that badminton is a high-
speed racquet sport with powerful upper limb movements, 
badminton requires rapid muscular activation and coordination 
of the kinetic chain, which can impose excessive biomechanical 
stresses on the shoulder complex that have to cope with 
shuttlecock impact speeds up to 400 km/h․ Therefore, specific 
neuromuscular training programs for shoulder stabilization and 
motor control are vital to performance and injury prevention 
[3].
Pardiwala et al․, 2020 stated that in badminton, the shoulder 
experiences high rotational torque and eccentric load, which 
may explain the susceptibility of badminton players to shoulder 
impingement and tendinopathy․ Younas et al․, 2021 
demonstrated the importance of an increase in internal and 
external rotator strength, which are both fundamental for 
glenohumeral joint stabilization during a repetitive overhead 
stroke [5]. Stausholm et al․, 2021 highlighted that balanced 
external rotator and internal rotator strength ratios are also 
important for overhead athletes [6]. In this study, increased 
strength may improve dynamic stability by reducing abnormal 
humeral head translation [1].
Research pertaining to soccer goalkeepers has also revealed 
similar findings․ Ejnisman et al․ (2016) suggest the FIFA 11+S 
warm-up program, incorporating shoulder strengthening and 
neuromuscular control exercises, may aid in reducing shoulder 
injury prevalence [9]. Al Attar et al․ (2021) showed that 
performing the FIFA 11+S program resulted in a reduction in 
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upper extremity injuries by 68%․ Soccer goalkeepers do not 
perform racket strokes but throw and dive․ Goalkeepers are 
thus at risk for overhead injuries to the shoulder [8]. Eshghi et 
al․ (2020) reported isokinetic strength improvements among 
volleyball players following a prevention program, suggesting 
neuromuscular adaptations are transferable across sports [10].
Explosive upper limb power, as indicated by the seated 
medicine ball throw test, was also considerably improved, 
which is necessary to achieve high racquet head speed in a 
smash [11]. The results of the present study extend previous 
research on upper limb power, likely due to improvement in the 
stretch-shortening cycle efficiency and kinetic chain 
coordination [12]. In addition, Borms and Cools (2018) 
reported that shoulder strength correlates with shoulder 
function in overhead athletes [11]․
Phomsoupha and Laffaye, 2015 showed that the improvement 
in coordination has been noted when measured by the Alternate 
Hand Wall Toss Test, a measure of coordination required for the 
accurate shuttle placement in badminton [3, 13]. Improved 
performance could be explained by sensorimotor integration 
and proprioceptive feedback as Zarei et al․ (2021) 
demonstrated in volleyball players [14].
The improvement in reaction time, measured as how far a ruler 
was dropped, was also important, as demonstrated by Ferreira 
et al․ (2024) [15]. Yüksel and Tunç, 2018 stated that due to the 
fast perceptual-motor demands present in badminton, this 
increase  in  per for mance may be  due  to  increased 
neuromuscular responsiveness [16].
Ejnisman et al․, 2016 showed that a FIFA 11+S program 
containing strength, balance and plyometric training can 

produce meaningful neuromuscular adaptations in amateur 
badminton players․ Whilst previous data have demonstrated 
similar effects for soccer and volleyball, these current data also 
suggest that shoulder injury prevention programs designed for 
other overhead racket sports can be performance improving 
[9].

Limitations of the study
The sample size was small, only 12 participants were taken. 
There was no control group, so it was difficult to rule out the 
influence of regular practice. The study only involved the 
amateur college-level players, which limits its influence in elite 
and younger players.

Conclusion
This pilot study shows that the 8-weeks FIFA 11+ Shoulder 
program significantly improved the upper limb strength, power, 
coordination and reaction time. These findings indicate that the 
program can be implicate for amateur-level badminton players 
in their warm-up program, which will enhance their 
performance.

Structured neuromuscular warm-up programs like the FIFA 11+ 
Shoulder may be helpful for sports physiotherapists and 
rehabilitation clinicians working with overhead athletes‚ providing 
greater shoulder strength and coordination‚ power‚ and reaction 
time‚ with improvements in upper limb performance and risk 
reduction for injuries in amateur badminton players compared to 
standard warm-up programs․
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