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INTRODUCTION 

Agility is the ability of an individual to quickly change 

speed and direction in response to a stimulus externally.1,2 

This trait is acknowledged as a key component of health-

related fitness and a vital attribute in certain professional 

activities. However, agility is primarily regarded as a 

critical conditioning skill in competitive team sports, such 

as football.3 In team sports agility involves not only 

changing the direction of motion but also involves the 

ability to anticipate the opponent’s movement, interpret 

game situations and respond effectively.2 Agility is 

receiving growing interest in soccer research, with an 

emphasis on finding out the key factors effecting agility 

performance, developing effective training and evaluation 

technique to improve it.4 In a football match, players 

execute 150 to 250 distinct actions, requiring them to 

perform unilateral and bilateral, repetitive and explosive 

movements. These movements include sudden 

acceleration and deceleration tasks, rapid changes in 

direction, shots and jumps where unilateral dynamic 

balance plays a crucial role in providing safety and 

accuracy.5-8 

Balance is a fundamental yet often overlooked aspect of 

soccer performance and injury prevention. Exceptional 
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ABSTRACT 

Background: Fatigue stands as a key injury contributor in sports, affecting attributes to such agility and balance. 

Although elite and sub elite athletes have been studied, the research gap lies in investigating fatigue's impact on agility 

and balance in recreational football players, which this study aims to address. The study aims to find out the effect of 

fatigue on these components in young men aged between 18-25 years. 

Methods: A total of 40 male students aged 18-25 years volunteered to participate as subjects based on inclusion and 

exclusion criteria. The descriptive data age, weight and height were collected from each participant. Agility was assessed 

using T-test and balance was assessed using Y balance test. After taking their agility and balance scores, fatigue was 

induced in the participants via sprint fatigue tests. Pre- and post-values were collected for statistical analysis in order to 

assess the difference between agility and balance  

Results: The average agility T-test score before inducing fatigue was 12.34 sec 93.42 and 92.47 for Y balance test in 

right and left respectively and 13.82sec 89.54 and 90.37 after inducing fatigue. The mean fatigue score among the test 

individuals was 93.32±5.66%.  

Conclusions: The study concludes that with increase in fatigue persons agility and balance declines, which could lead 

to injuries. With this study we are reviewing that the negative effect of fatigue in male recreational players is similar to 

that in elite and sub elite population. 
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balance skills are essential for soccer players to perform at 

their best on the field and minimize the risk of lower limb 

injuries.8,9 Strong balance allows players to stay in control 

while dribbling, passing and shooting. It helps them make 

rapid directional changes, avoid defenders and maintain 

stability in demanding game scenarios. Players with 

exceptional balance tend to be more agile and capable of 

performing precise movements, providing them with a 

competitive advantage.10 Research on fatigue in football 

players is crucial for optimizing performance, maintaining 

health and ensuring career longevity. 

Fatigue impairs physical and cognitive functions, affecting 

motivation, causing stress and leading to depressive states. 

Early detection and management are essential for 

preserving players' psychological well-being.11 Change of 

direction is frequently considered a key factor in overall 

sports performance and occurs repeatedly in field 

sports.12,13 Fatigue resulting from these intense metabolic 

and neuromuscular demands can adversely affect 

performance.14 The various physical demands of soccer 

make conditioning players a challenging task.15  

While football's popularity is growing among elite and 

sub-elite players, there is limited knowledge about the 

training practices and injury histories of recreational 

players, which are crucial for creating effective injury 

prevention strategies. 

While numerous studies have investigated on agility and 

balance variables in elite and sub-elite players, there is a 

lack of research on the recreational population. Therefore, 

this study aims to address this gap in knowledge by 

examining how fatigue affects the agility and balance of 

recreational players.  

METHODS 

Study design and setting 

This experimental study was carried out at Tejasvini 

Hospital Group of Institutions, Mangalore, Karnataka, 

over an eight-month period from March to November 

2023. 

Study participants and sampling 

The study initially recruited 100 participants, narrowing 

down to 40 after screening. 

Inclusion criteria 

The inclusion criteria focused on male students aged 18 to 

23 who play football intermittently or irregularly.  

Exclusion criteria 

Exclusion criteria included individuals with recent 

surgeries (within 6 months), respiratory issues, recent road 

traffic accidents, disabilities, neurological lower limb 

conditions, soft tissue injuries, recent fractures (within 6 

months) and female participants. This thorough selection 

process ensures the study targets a specific demographic 

and physiological profile aligned with its research goals. 

Data collection tool and technique 

In this study, informed consent was obtained before data 

collection and participants were familiarized with the 

procedures, including practice trials to reduce 

unfamiliarity. Pre-fatigue assessments measured agility 

(Agility T-test) and dynamic balance (Y-Balance test) to 

establish baseline performance. Participants then 

underwent rigorous endurance test to induce fatigue, 

carefully designed to ensure safety. Post-fatigue 

assessments used the same tests to evaluate changes in 

agility and balance. The data were analysed to identify 

immediate effects of fatigue on these physical capabilities. 

Outcome measures 

The study utilized a standardized T-Test adapted from 

previous research, modifying the course to a 10×10 m 

layout with measurements in meters. The cone-touching 

task was removed and participants followed a specific 

movement sequence as outlined by Miller et al. 

Disqualification criteria were clearly defined.16 The time to 

complete each trial was recorded in seconds, with 

participants performing three trials, each separated by a 3-

minute recovery period. The best trial was selected for 

analysis.17 

The Y-balance test assessed dynamic balance during a 

single-legged stance by having participants reach in three 

directions with the opposite limb. Before testing, lower 

limb length was measured and the pelvis was aligned. 

Participants stood at the platform's centre and pushed the 

reach indicator into the red target zone while balancing on 

the opposite leg. A trial was deemed unsuccessful if the 

participant lost their unilateral stance, failed to maintain 

contact with the indicator, used it for support or did not 

return the reaching foot to the starting position. The 

maximum reach in each direction was recorded for 

analysis.18,19 

Sprint fatigue test was used to evaluate the ability to 

recover between sprints and maintain consistent power 

output. The required equipment includes two stopwatches, 

a measuring tape, marker cones and a track of at least 50 

meters. Before the test, explain the procedures, perform 

health risk screening and obtain consent. Record basic 

information and conduct a proper warm-up. Place marker 

cones 30 meters apart to mark the sprint distance, with 

additional cones 10 meters beyond each end. At the 

starting line, the subject sprints maximally for 30 meters 

upon the command 'go'. 

Record the time of the first sprint using one stopwatch, 

while the other continues running. The subject slows 

down, turns at the 10-meter cone and returns to the            
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30-meter finishing point, which becomes the new start line 

for the next sprint in the opposite direction. Each sprint 

begins at predetermined intervals (e.g., 30 seconds, 1 

minute, 1.5 minutes) after the start of the first sprint. This 

cycle continues until ten sprints are completed. Scoring 

involves calculating the fatigue index by dividing the 

average time of the first three sprints by the average time 

of the last three sprints. The resulting value falls between 

75 and 95%, with a lower value indicating better anaerobic 

capacity and recovery ability.12 

Statistical analysis 

Data was analysed using SPSS 21.0 software. The test for 

normality was performed by using Shapiro-wilk test 

(sample size=40) and found data normally distributed. All 

the quantitative descriptive statistics were expressed in 

mean and standard deviation and categorized data were 

expressed in percentage. The pre and post effectiveness of 

agility T test and Y balance test were analysed by using 

paired T test. The relationship between fatigue and Y 

balance test were assessed by using Pearson correlation 

coefficient. The significance level for the study was set at 

a 95% confidence interval (p<0.05).  

RESULTS 

Shapiro-Wilk test was used to assess the normality of the 

study results. It was found that the variables including age, 

height, weight, BMI and Fatigue Index Score followed a 

normal distribution and were expressed in mean and 

standard deviation (Table 1). Since the variables like BMI 

and fatigue index score follows category, the data were 

further expressed in percentage (Figure 1 and 2). 

 

Figure 1: Distribution BMI frequency among the 

study sample. 

Pre and post changes in agility test and Y balance test 

Mean values of pre and post agility and balance (left and 

right) are expressed in the bar diagram. The mean of agility 

was 12.34 sec before and 13.82 sec after inducing fatigue. 

The mean value of y balance right was 92.43% before and 

89.54% after inducing fatigue. The mean values of Y-

balance left were 92.47% before and 90.37% after 

inducing fatigue (Figure 3). 

The following data’s shows the effects of fatigue on agility 

and balance. Paired t test performed, showed that Pre vs 

post agility, right Y balance and left Y balance were 

statistically significant (p<0.05). Table 2 describes the 

mean difference and standard deviation between the pre 

and post values and their statistical significance. 

 

Figure 2: Distribution of fatigue index among               

the participants. 

 

Figure 3: Agility and dynamic balance status before 

and after inducing fatigue. 

Correlation between fatigue index and other variables 

The Pre and post analysis between fatigue with agility 

showed a negative correlation. That is as fatigue increases 

agility decreases with a strong statistical significance 

(P=0.012). But left and right Y balance score shows a weak 

correlation and it’s not statistically significant. 
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Table 1: Demographic data. 

Variables Mean ± SD 

Age (in years) 21.05±1.19 

Height (cm) 170.46±4.22 

Weight (Kg) 60.72±10.51 

BMI (Kg/M2) 20.85±3.19 

Fatigue index score 93.32±5.66 

Table 2: Pre and post analysis of agility and dynamic balance following fatigue. 

Variables Mean difference SD t value Sig. (2-tailed) 

Pre vs post agility 1.477 0.78 12.008 0.000* 

Pre vs post right Y balance 3.880 2.75 8.911 0.000* 

Pre vs post left Y balance 2.101 3.08 4.313 0.000* 

*Test performed was paired t test and statistically significant (p<0.05). 

Table 3: Correlation between fatigue index and other variables. 

Variables 
Fatigue index 

r value Sig 

Post agility Score -0.389 0.012* 

Post Y balance right leg 0.207 0.199 

Post Y balance left leg 0.149 0.360 

*Pearson correlation coefficient test was performed. 

DISCUSSION 

This study aimed to examine the impact of fatigue on 

agility and balance among male recreational football 

players aged 18–25 years. Findings reinforce previous 

research suggesting that neuromuscular performance is 

significantly compromised under fatigued conditions, 

leading to impaired coordination and stability.20 Agility, a 

crucial attribute for football players, was found to be 

negatively affected by fatigue, with a statistically 

significant decline in T-test scores post-fatigue (p<0.05). 

The decline in agility, as evidenced by T-test performance 

post-fatigue, supports previous studies demonstrating that 

exhaustion disrupts rapid directional changes due to 

diminished neuromuscular control.21 Similarly, Morral-

Yepes et al, emphasized that agility performance is highly 

dependent on fatigue-sensitive motor responses, further 

validating our outcomes.22 

Fatigue-induced balance deterioration, observed through 

reduced Y-balance test scores, aligns with previous 

findings on proprioceptive control and dynamic stability 

deficits Cruz-Diaz et al.23 However, the weaker correlation 

between balance and fatigue suggests that balance 

maintenance may involve compensatory mechanisms that 

mitigate performance deterioration by Wang et al.24 This 

indicates the potential for specialized balance training 

interventions to counteract fatigue-induced impairments. 

Our correlation analysis demonstrated a negative 

relationship between fatigue index and agility, while 

balance showed a relatively weaker association with 

fatigue. Jakobsson et al, suggest that agility is primarily 

dependent on neuromuscular efficiency, whereas balance 

integrates sensory processing factors, which may 

contribute to its stability despite exhaustion.20 These 

findings underscore the necessity for tailored training 

programs where agility conditioning focuses on endurance 

adaptations and balance training incorporates 

proprioceptive reinforcement drills to optimize athletic 

performance under fatigued conditions. The universal 

impact of fatigue-induced performance declines across 

different skill levels, as reported by Stevenson et al, 

highlights the importance of fatigue management 

strategies in sports training programs.25 Recovery 

protocols, hydration strategies and interval-based 

endurance training have been identified as effective 

interventions for mitigating fatigue-related declines in 

performance by Nedelec et al.26 Implementing these 

measures within recreational football training regimes may 

enhance neuromuscular endurance and game performance. 

Beyond sports performance, our findings have 

implications for injury prevention. Fatigue-induced agility 

and balance impairments heighten the risk of lower limb 

injuries, as noted by Perez-Gomez et al.27 Educating 

players on fatigue-management strategies, including 

proprioceptive exercises and structured recovery 

protocols, may help minimize injury rates among 

recreational football athletes. These strategies align with 

previous studies advocating for strength and 

proprioceptive training to counteract postural instability 

caused by fatigue.28 However, our study has limitations. 

The sample size, while statistically adequate, may benefit 

from expansion to improve generalizability. Additionally, 

future research should explore gender-based differences in 

fatigue responses, as suggested by Liu et al.29 Longitudinal 
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assessments investigating fatigue adaptation mechanisms 

may also provide further insights into neuromuscular 

resilience over time. 

CONCLUSION 

The study successfully establishes the connection between 

fatigue with agility and balance in male recreational 

football players between the age 18–24 years. Notably, a 

strong negative correlation was found between fatigue and 

agility and a weak correlation between fatigue and balance. 

As fatigue increases there is a significant reduction in these 

components. Our study aligns with and extends existing 

research, shedding light on the impact of fatigue on agility 

and balance in recreational soccer players and 

emphasizing the importance of fatigue management in 

sports performance. 
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