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Futsal requires players to have good physical abilities, especially 
agility to change direction quickly and precisely during the match. 
Agility is influenced by several biomotor components, such as 
flexibility, speed, and body composition, which can be measured 
through Body Mass Index (BMI). This study aims to analyze the 
relationship between flexibility, speed, and Body Mass Index (BMI) 
on the agility of futsal players. The study used a quantitative 
approach with a correlational design. The research sample 
consisted of 30 players who are members of the Futsal Student 
Activity Unit (UKM) at Subang University and were selected using a 
purposive sampling technique. Data collection was carried out 
through a sit and reach test to measure flexibility, a sprint test to 
measure speed, height and weight measurements to calculate 
BMI, and the Illinois Agility Test to measure agility. Data were 
analyzed using descriptive statistics and Pearson Product Moment 
correlation. The results showed that speed had the strongest 
relationship with agility (r = 0.58), followed by flexibility (r = 0.42) 
and Body Mass Index (r = 0.36). These findings indicate that futsal 
player agility is influenced by several interrelated biomotor 
components. Therefore, training programs need to address speed, 
flexibility, and body composition to improve futsal player 
performance 
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1. INTRODUCTION 

Futsal is a team sport that has developed very rapidly in many countries, 

including Indonesia. The characteristics of futsal, which is played at a high speed, high 

intensity, and on a relatively small court, require players to possess optimal technical 

abilities and physical conditioning (Koota et al., 2021). In match situations, futsal players 

must be able to perform rapid acceleration, quick changes of direction, and maintain 

body balance while executing both attacking and defensive movements (Koota et al., 

2021). Therefore, physical or biomotor components become important factors that 

influence the performance of futsal players. Biomotor abilities such as speed, flexibility, 

strength, endurance, and agility serve as the fundamental foundation that supports 

players in meeting the various movement demands that occur during a match (Raden 

Dadan Pra Rudiana & Arif Fajar Prasetiyo, 2024). 

In the context of sports science, agility is considered one of the most dominant 

biomotor components in futsal performance. Agility can be defined as the ability of an 

Individual ability to change direction and body position quickly and accurately without 

losing balance is defined as agility (Daharis et al., 2021). This ability is crucial for futsal 

players when performing dribbling movements, avoiding opponents, intercepting the 

ball, and executing rapid transitions from attacking to defensive situations. Agility does 

not function independently; rather, it is influenced by several other biomotor 

components such as speed and flexibility, as well as body composition factors that can 

be measured using the Body Mass Index (BMI) (Fleksibilitas et al., n.d.). Therefore, agility 

performance in futsal can be understood as part of a biomotor system or ecosystem in 

which multiple physical components interact to support effective movement 

performance during high-intensity gameplay. The novelty of this perspective lies in the 

integrative approach that positions agility not merely as a single physical attribute, but 

as an interconnected biomotor construct influenced simultaneously by speed, 

flexibility, and body composition variables, providing a more comprehensive framework 

for analyzing futsal performance (Mendes et al., 2022). 
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Speed is the ability to perform movements in the shortest possible time. In 

futsal, speed is essential for executing short sprints, chasing the ball, and creating space 

during offensive and defensive situations. Players with higher levels of speed tend to 

demonstrate more effective movement when changing positions and adapting to the 

fast dynamics of the game (Pauzi et al., 2023). In high-intensity team sports such as 

futsal, speed is closely related to players’ ability to react quickly, accelerate over short 

distances, and maintain high performance throughout the match (Pauzi et al., 2023). 

The novelty in this context emphasizes the role of speed not only as an isolated 

biomotor component but as a key determinant that dynamically interacts with agility and 

other physical factors within the biomotor ecosystem, thereby enhancing overall game 

efficiency and responsiveness (Rifan et al., 2023). 

Meanwhile, flexibility refers to the ability of muscles and joints to move through 

their maximum range of motion. Good flexibility allows players to perform movements 

more efficiently, improves the quality of motion, and helps reduce the risk of injury during 

sports activities. Adequate flexibility is particularly important in sports that involve rapid 

directional changes, stretching movements, and dynamic body control, as it supports 

movement efficiency and functional performance during gameplay (Mudian & Prasetiyo, 

2023). 

In addition to biomotor abilities, body composition also plays an important role 

in supporting the physical performance of futsal players. One commonly used indicator 

to assess body composition is the Body Mass Index (BMI), which represents the ratio 

between an individual’s body weight and height. BMI provides a general description of 

an individual’s weight status, whether categorized as underweight, normal, or 

overweight. In the context of sports performance, an ideal body composition 

significantly influences movement ability, speed, and energy efficiency during physical 

activity. Athletes with an optimal body composition tend to demonstrate better physical 

performance and movement efficiency during high-intensity activities (Sousa-Sá et al., 

2024). 
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Furthermore, body composition is closely related to agility and speed 

performance in team sports. Excess body mass, particularly body fat, may reduce 

movement efficiency, slow acceleration, and limit an athlete’s ability to perform rapid 

directional changes (Sousa-Sá et al., 2024). Conversely, maintaining an appropriate 

body composition can support better neuromuscular performance and enhance agility 

in sports that require high-intensity and multidirectional movements such as futsal. 

Several previous studies have shown that biomotor components have a close 

relationship with athletes’ performance in various team sports (Wikstrom et al., 2020). 

Some studies have found that speed has a significant contribution to improving players’ 

agility, as the ability to perform acceleration and deceleration is an important part of 

changing movement direction (Sousa-Sá et al., 2024). Other studies have also shown 

that good flexibility can improve the quality of body movements and support agility 

performance (Chaari et al., 2025). In addition, several studies on body composition 

indicate that a Body Mass Index (BMI) within the normal category tends to support more 

optimal physical performance compared to individuals who have BMI levels that are too 

low or too high (Piras et al., 2021). 

However, most previous studies have still examined biomotor components 

separately. Studies that integrate several biomotor components such as flexibility, 

speed, and body mass index within a comprehensive analytical framework related to 

the agility of futsal players are still relatively limited (Tertuliano et al., 2025). In practice, 

the physical performance of a player is not only influenced by a single biomotor 

component, but also by the interaction of various components that form an ecosystem 

of physical abilities (Wei et al., 2025). Therefore, the biomotor ecosystem model 

approach becomes important in understanding the relationship between various 

physical condition components that contribute to the performance of futsal players. 

Based on the above explanation, the novelty of this study lies in the biomotor 

ecosystem model approach that examines the relationship between flexibility, speed, 

and body mass index simultaneously in relation to the agility of futsal players. This 
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approach is expected to provide a more comprehensive understanding of the physical 

condition factors that influence the performance of futsal players, particularly in the 

aspect of agility as one of the main abilities required in futsal games (Stewart et al., 

2025). 

 

2. METHOD 

This study employed a quantitative approach with a correlational research 

design. This design was used to determine the relationship between flexibility, speed, 

and Body Mass Index (BMI) and the agility of futsal players. The correlational approach 

was chosen because this study aims to analyze the relationships between variables 

without providing any specific treatment to the research subjects. 

The study was conducted on the futsal court used by the Futsal Student Activity 

Unit of Universitas Subang. The population in this study consisted of all players who 

were members of the Futsal Student Activity Unit of Universitas Subang. The research 

sample consisted of 30 players who actively participated in training activities. The 

sampling technique used was purposive sampling, which involves selecting samples 

based on certain criteria such as actively participating in training and being in a healthy 

condition during the testing process. 

Data measurement was carried out through several physical condition tests. 

Flexibility was measured using the sit and reach test, speed was measured using the 

sprint test, while agility was measured using the Illinois Agility Test. Body Mass Index 

was obtained through measurements of body weight and height, which were then 

calculated using the following formula: 

 

 

 

Figure 1 
Body Mass Index (BMI) Formula 
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3. RESULTS AND DISCUSSION 

This study involved 30 players from the Futsal Student Activity Unit of 

Universitas Subang as the research sample. The data collected included flexibility, 

speed, Body Mass Index (BMI), and agility of the futsal players. Descriptive analysis was 

conducted to determine the general overview of the physical condition of the research 

respondents. 

Table 1. Descriptive Statistics of Physical Condition Variables of Futsal Players 

Variable N Mean ± SD 
Flexibility (cm) 30 22.35 ± 5.14 

Speed (second) 30 4.78 ± 0.36 
Body Mass Index (kg/m²) 30 21.67 ± 2.15 

Agility (second) 30 16.42 ± 0.85 
 

Based on Table 1, the average flexibility of the players was 22.35 cm, the average 

speed was 4.78 seconds, and the average Body Mass Index (BMI) was 21.67 kg/m². The 

average agility score of the futsal players, measured using the Illinois Agility Test, 

showed a completion time of 16.42 seconds. 

Before conducting the correlation analysis, prerequisite tests were first performed, 

namely the normality test and the homogeneity test of the data. 

Normality Test 

The normality test was conducted using the Shapiro–Wilk Test to determine 

whether the research data were normally distributed. 

Table 2. Normality Test Results 

Variable Statistic P-Value Interpretation 
Flexibility 0.964 0.412 Normal 
Speed 0.971 0.536 Normal 
Body Mass Index 0.958 0.327 Normal 
Agility 0.969 0.487 Normal 

Based on Table 2, all research variables have a p-value > 0.05, therefore it can 

be concluded that the data on flexibility, speed, Body Mass Index, and agility are 

normally distributed. 
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Homogeneity Test 

The homogeneity test was conducted using the Levene Test to determine the 

similarity of variance in the research data. 

Table 3. Homogeneity Test Results 

Variable Levene Statistic P-Value Interpretation 
Flexibility – Agility 1.284 0.265 Homogeneous 
Speed – Agility 1.103 0.301 Homogeneous 
BMI – Agility 1.214 0.278 Homogeneous 

Based on Table 3, all variables show a p-value > 0.05, therefore it can be 

concluded that the research data have homogeneous variance. 

After the prerequisite tests for analysis were fulfilled, a correlation analysis was 

then conducted to determine the relationship between flexibility, speed, and Body Mass 

Index and the agility of futsal players. 

Table 4. Correlation Between Flexibility, Speed, Body Mass Index and Agility 

Variable Agility (r) P-Value 
Flexibility -0.42 0.021 

Speed 0.58 0.003 
Body Mass Index 0.36 0.048 

 

Based on Table 4, the speed variable shows the strongest correlation with the 

agility of futsal players with a value of r = 0.58, followed by Body Mass Index with a value 

of r = 0.36. Meanwhile, flexibility shows a negative relationship with agility with a value 

of r = -0.42. 

The visualization of the relationship model between biomotor variables and the 

agility of futsal players can be seen in Figure 1, which illustrates the biomotor ecosystem 

model in futsal performance. 

 

 

 

 

Figure 2. Biomotor Ecosystem Model Affecting Futsal Agility 
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Discussion 

The results of this study indicate that flexibility, speed, and Body Mass Index 

(BMI) are related to the agility of futsal players who are members of the Futsal Student 

Activity Unit at Subang University. Agility is one of the most important components of 

physical condition in futsal because the fast and dynamic characteristics of the game 

require players to be able to perform changes in movement direction quickly and 

accurately (Umar et al., 2023). Therefore, agility ability does not stand alone but is 

influenced by several interconnected biomotor components (Giese et al., 2024). 

Based on the results of the correlation analysis, the speed variable showed the 

strongest relationship with the agility of futsal players, with a correlation value of r = 0.58 

and a significance value of p = 0.003. This result indicates that speed ability has a 

considerable contribution to improving players’ agility. In futsal games, players 

frequently perform short sprints, accelerations, and changes of direction in a very short 

time. Therefore, players who possess good speed ability tend to find it easier to perform 

movement transitions and change body direction effectively. These findings are 

consistent with several studies in the field of sport science which state that speed is one 

of the main factors influencing agility performance in team sports (Makaruk et al., 2024). 

In addition to speed, flexibility also showed a relationship with the agility of 

futsal players, with a correlation value of r = 0.42 and a significance value of p = 0.021. 

Flexibility is the ability of muscles and joints to move optimally within a certain range of 

motion. Good flexibility allows players to perform various movements more efficiently, 

especially when making rapid changes in movement direction. In the context of futsal 

games, flexibility helps players maintain body balance and improve the quality of 

movement when performing dribbling, avoiding opponents, or executing defensive 

movements. Therefore, players who have good flexibility tend to possess more optimal 

agility abilities (Coker & Kaminski, 2020). 
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Meanwhile, Body Mass Index (BMI) also showed a relationship with the agility of 

futsal players with a correlation value of r = 0.36 and a significance value of p = 0.048. 

Although the relationship shown is not as strong as the variables of speed and flexibility, 

this result indicates that body composition still plays a role in supporting players’ agility 

performance. Body Mass Index reflects the balance between an individual’s body 

weight and height. In sports that demand high mobility such as futsal, an ideal body 

composition can help players move more quickly and efficiently. Players with 

proportional body composition tend to have better movement ability compared to 

players who are overweight or have less ideal body composition (Kowalski et al., 2021). 

When viewed as a whole, the results of this study indicate that flexibility, speed, 

and Body Mass Index (BMI) are biomotor components that interact with each other in 

shaping the agility ability of futsal players. This is consistent with the concept of the 

biomotor ecosystem, which explains that an athlete’s physical performance is the result 

of the interaction of various physical condition components that support one another. In 

the context of futsal games, agility ability is not determined by a single factor, but is 

influenced by a combination of speed ability, flexibility, and the body composition 

condition of the players (Singe et al., 2023). 

The results of this study provide important implications for futsal coaches and 

sports instructors, particularly in planning training programs. Training programs 

designed to improve players’ agility should not only focus on agility training, but also 

need to systematically integrate speed and flexibility training (Singe et al., 2023). In 

addition, the management of players’ physical condition through the regulation of 

training patterns and monitoring of body composition also needs to be considered so 

that players can maintain optimal physical condition (Latash, 2025). 

Thus, it can be concluded that improving the agility performance of futsal 

players needs to be carried out through a comprehensive training approach by 

considering various interconnected biomotor components. This approach is expected 

to support the development of futsal players’ performance more effectively and 
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contribute to improving the quality of futsal coaching in educational environments as 

well as in sports clubs (Cummings et al., 2023; Latash, 2025). 

 

4. CONCLUSION 

Based on the results of the study conducted on members of the Futsal Student 

Activity Unit at Universitas Subang, it can be concluded that flexibility, speed, and Body 

Mass Index have a relationship with the agility of futsal players. The speed variable 

shows the strongest relationship with agility, followed by flexibility and Body Mass 

Index. The results of this study indicate that the agility ability of futsal players is 

influenced by several interrelated biomotor components. Therefore, improving players’ 

agility needs to be carried out through integrated training programs that consider 

aspects of speed, flexibility, and body composition so that the performance of futsal 

players can develop optimally. 
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