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ABSTRACT 

The aim of this study was to analyze and compare whether body mass index (BMI) is related to the physical 

performance abilities of elite male handball players. In this case, the physical performance that was analyzed 

was power and agility. Data were collected from male handball players Semarang City who participated in top-

level handball competitions (N: 14, age: 23.6 years, body mass: 67.7 kg, height: 173.5 cm, BMI: 22.9 kg/m2). The 

physical parameters analyzed were BMI, power, and agility. Pearson's correlations were calculated for BMI with 

power and agility, and significant correlations were found between BMI and power (p < 0.05), as well as BMI 

and agility (p < 0.01). Significant correlations were also found between power and agility (p < 0.01). Linear 

regression was also calculated for BMI with power and agility, and the results showed that BMI was linearly 

related to power and agility (t: 87.689, p: 0.00). The coefficients between BMI and power (p < 0.20) and between 

BMI and agility (p < 0.02) were also significant. Our findings suggest that BMI (body mass index) is associated 

with better power and partially higher agility in male handball players. This study provides valuable insights for 

coaches and athletes to improve power and agility exercises in their training performance and achieve better 

results in their physical performances in elite handball. 
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INTRODUCTION  

Handball is a game carried out with fast movements, which can be characterized by a 

large number of fast or explosive movements with high-intensity interspersed with regular rest 

periods (Laver et al., 2018). In addition, handball is characterized by a combination of high- 

and low-intensity sports activities (Wagner et al., 2019), including running, jumping, and 

sudden changes in direction, and demanding physical strength, including various types of 

exercises (Fieseler et al., 2017). Therefore, the physical fitness characteristics of handball 

players play a crucial role in their overall performance (Haugen et al., 2016). These physical 

fitness characteristics include cardiovascular endurance, muscular strength, power, agility, and 

flexibility. The targeted training of handball players should focus on improving these physical 

fitness characteristics in order to enhance performance on the field. Because in this case, 

handball relies on a number of certain physical characteristics such as speed, endurance, hand-

eye coordination and muscle strength. Focusing on improving these characteristics in particular 
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can help handball players prepare their bodies for the specific demands they face during the 

game (Przednowek et al., 2019). Coaches must frequently test and evaluate the physical fitness 

level of handball players to ensure that their training programs are effective in improving these 

characteristics. Coaches must regularly assess and evaluate the physical fitness level of 

handball players in order to design targeted training programs that effectively improve these 

characteristics. Assessments provide a baseline for players' physical fitness levels. Regular 

evaluations enable coaches to monitor the progress of each player over time. This monitoring 

is essential to track improvements, identify plateaus, and make necessary adjustments to the 

training program to maintain or enhance performance (Meckel et al., 2018). Through targeted 

training, handball players can improve their physical fitness characteristics, such as 

cardiovascular endurance, muscular strength, power, agility, and flexibility. These 

improvements in physical fitness characteristics will have a direct impact on the performance 

of handball players (Akbar et al., 2022). 

Some previous studies have explained that professional male handball players show good 

physical performance, including good endurance, speed, jumping ability, and agility (Haugen 

et al., 2016). Handball athletes playing for 60 min with 30 min each for two rounds of effective 

playing time of the game activity requires fast, intense, and dynamic movements for players to 

sprint, jump, and shoot, making rapid changes in direction and body contact between players 

(Michalsik et al., 2012). Physical performance can be defined as the extent to which an 

individual can complete specific physical activities (Orlandini et al., 2021). In addition, 

physical performance in handball is performed in response to various tactical situations in the 

game (Michalsik & Aagaard, 2015). However, some previous studies on handball players have 

shown significant differences in the results of various physical component characteristics of 

players (Chelly et al., 2011). 

Factor that can affect power in handball players is the results suggest that body mass 

index (BMI) (Hermassi et al., 2011). In addition to anthropometric characteristics, such as body 

mass index, leg muscle strength and plyometric training have been found to influence the power 

ability of elite male handball players (Dubey & Choudhary, 2023). In addition to 

anthropometric characteristics, such as body mass index, leg muscle strength and plyometric 

training have been found to influence the power ability of elite male handball players. 

Furthermore, the body mass index, which is a measure of body composition based on height 

and weight, has been identified as a significant factor in influencing the physical performance 
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of elite male handball players. 

Apart from power, agility is also an important factor in handball players’ performance 

(Paul et al., 2016). Broadly speaking, the ability to make calculated decisions when 

maneuvering body movements is a characteristic that must be mastered by athletes in several 

game sports (Bourgeois II et al., 2020). This is because game sports have characteristics in their 

implementation, where players are required to make frequent transitions during matches, such 

as when facing matches that require fast body movements over short distances and body 

movements with low intensity, but over long periods (Bortnik et al., 2022). Broadly speaking, 

agility can be defined as the result of a response to a stimulus obtained from changes in the 

speed or direction of body movement (Young & Farrow, 2013). Implied by this definition, it 

can be interpreted that agility consists of a series of decision-making processes and results that 

can be seen from the changes in direction that occur. In the context of handball, agility plays a 

crucial role in the performance of players. Agility is essential for handball players as it allows 

them to quickly change direction, evade opponents, and react to dynamic game situations. 

Anthropometric characteristics, such as body mass index and body composition, have been 

found to have a significant impact on the performance of handball players in terms of their 

agility. 

Anthropometric, physiological, psychological and skill components in elite and sub-elite 

young handball players, it was reported that agility was the most differentiating factor 

(Hermassi et al., 2011). The ability to produce varied agility and speed actions is known to 

significantly impact handball match performance. Moreover, agility and change of direction 

actions are crucial moments in handball games, directly contributing to winning possession of 

the ball and conceding throwing the ball. In a study conducted by García-Pinillos et al., it was 

found that elite handball players exhibited high performance in various change of direction 

tests, indicating the advantage of agility and COD attributes for elite handball players compared 

to both the general population and higher standards of handball. Apart from physical abilities 

such as power and agility, which affect the best performance of handball athletes, some 

previous studies have also found that body mass index (BMI) also affects athletic performance, 

where power and agility become physical abilities that can be affected by BMI results 

(Hermassi et al., 2011). Body mass index (BMI) itself is a measure of weight category that is 

calculated based on height and weight, research results suggest that BMI can affect physical 

performance, including power and agility (Du et al., 2017). 

Furthermore, it is necessary to know whether Body Mass Index (BMI) is related to the 

physical performance of male handball athletes, especially in power and agility. This needs to 
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be done because this information can help in the development of more effective and efficient 

training programs to improve athlete performance. By understanding the relationship between 

BMI and physical performance of power and agility in male handball athletes, coaches and 

health professionals can determine the best strategies to improve athletic performance. Apart 

from that, this research explains the emphasis on the relationship between Body Mass Index 

(BMI) and physical performance, especially in terms of power and agility, showing the 

specificity of this research. This differs from previous studies that may not explicitly highlight 

certain aspects of physical performance. Overall, research to analyze and compare the 

relationship between BMI and physical performance of male handball athletes in Semarang 

City is important to assist coaches and health professionals in designing more effective and 

efficient training programs to improve athlete performance. 

 

METHODS  

This research study utilized a correlational research design. Correlational research is ideal 

for gathering data quickly from natural settings, which helps to generalize findings to real-life 

situations in an externally valid way (Bhandari, 2021). It is used to investigate non-causal 

relationships, assess whether a tool consistently or accurately captures the concept it aims to 

measure, and spot historical patterns between two variables (Fleetwood, 2018). In this research 

study aimed to investigate the relationship between body mass index and physical performance 

in elite male handball players specifically power and agility. The findings from this study 

provide valuable insights for training improvement in elite male handball players. Specifically, 

the study aimed to determine whether there is a significant relationship between body mass 

index and physical performance, particularly in terms of power and agility.  

The study involved the collection of data from a total of 14 elite male handball athletes 

in Semarang City, who served as the study's samples. The participants' body mass index was 

calculated using the standard formula of weight in kilograms divided by the square of height 

in meters. The physical performance of participants was assessed through standardized tests 

for power and agility, utilizing the jump DF test instrument for power measurement and the 

Semo agility test for assessing agility abilities. A linear regression analysis was performed to 

examine the relationship between Body Mass Index and physical performance in elite male 

handball players. 
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RESULTS AND DISCUSSION  

Result  

Can be seen displayed in table one below the results of Body Mass Index (BMI), power 

and agility of handball male athletes, data taken from a total of 14 elite male athletes who 

participated in this study.  

Table 1. Descriptive Statistics 

  BMI      Power  Agility  

Valid  14  14  14  

Median  23.300  59.500  12.215  

Mean  22.929  59.286  12.709  

Std. Deviation  1.862  5.497  3.162  

Variance  3.468  30.220  9.997  

Minimum  19.700  50.000  9.330  

Maximum  25.100  68.000  20.610  

 

 

Based on the results, it shows that the average Body Mass Index (BMI) for male 

handball athletes is 22.929, where in the range of values athletes are said to have a normal or 

healthy weight. However, it is important to remember that BMI is a rough measurement and 

does not consider other factors such as body composition, muscle mass, and body fat. Athletes 

may have higher muscle mass than the average person, so their BMI values can be different 

but still in very healthy physical condition. 

The average result of power obtained a value of 59.286 is a result that shows the average 

power possessed by a group of male handball athletes in vertical jumping. The average value 

of these power results is in the good category. power assessment itself can help see the extent 

to which an athlete has the ability to jump high, which can be useful in certain situations on the 

handball field, such as scoring goals or maintaining defense. However, this value should also 

be looked at along with other factors such as speed, muscle strength, technical skills and 

playing strategy. Also, the average result of the agility of male handball athletes of 12.709 is a 

number that shows the average level of physical agility of athletes is quite good. 

Table 2. Multiple Linear Regression Results 

               t Sig.  

Power  -5.617  .020   

Agility  -10.508  .002   
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The power variable has a significance value of 0.020 <0.05, the t-count gets a value of 

-5.617 < t-table (-4.302). Based on this, it can be said that the power variable affects the BMI 

variable. While for the agility variable has a significance value of 0.002 <0.05, the t-count gets 

a value of -10.508 < t-table (-4.302). Based on this, it can be said that the agility variable affects 

the BMI variable. These findings suggest that both power and agility have a significant impact 

on the Body Mass Index of elite male handball players. 

Discussion  

The average BMI of 22.929 for the male handball athletes in the study is indicative of a 

population that, on average, falls within the normal or healthy weight range according to the 

conventional BMI categories. However, it's essential to emphasize the limitations of using BMI 

as the sole metric to assess the physical condition and health of athletes, especially elite male 

handball players. BMI is a valuable tool for providing a general overview of weight status in 

the general population (Khanna et al., n.d.). For athletes, particularly those in power-based 

sports like handball, muscle mass is a significant contributor to their overall body weight 

(Hermassi et al., 2020). As muscle is denser than fat, an athlete with a substantial amount of 

muscle mass may have a higher BMI than an average person with the same height and body fat 

percentage (Tafeit et al., 2019). These athletes' muscle mass and agility are essential attributes 

that contribute to their success in handball, and their higher BMIs should be understood in the 

context of their sport-specific requirements. In summary, while the average BMI of 22.929 

suggests that male handball athletes in this study are within the normal weight category, it's 

crucial to recognize the limitations of BMI when applied to athletes with unique body 

compositions. The findings underscore the significance of considering multiple factors when 

assessing the health and fitness of elite male handball players, taking into account their 

muscular development and sport-specific requirements, rather than relying solely on BMI as a 

comprehensive health indicator. 

The average power value obtained from vertical jumping assessments is 59.286. This 

result is considered good and indicates the ability of the athletes to jump high. This power is 

crucial in handball for actions like scoring goals and defensive plays. However, it's essential to 

remember that power should be considered in conjunction with other factors like speed, muscle 

strength, technical skills, and playing strategy (Reiman & Lorenz, 2011). Athletes need a 

combination of these skills to excel in handball. While the average power value suggests that 

these male handball athletes possess good jumping ability, it's crucial to emphasize that power 
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is just one of the many attributes that contribute to overall success in handball (Massuca et al., 

2015). Athletes must possess a well-rounded skill set that includes speed, agility, muscle 

strength, technical skills, and a deep understanding of the game's strategies (Luo et al., 2023). 

These elements work in synergy to excel in different aspects of handball. In conclusion, the 

above-average power values of the male handball athletes indicate their ability to jump high, a 

critical skill in handball for actions like goal scoring and defense. However, it's essential to 

recognize that power should be seen as just one component of a broader skill set. To excel in 

handball, athletes must combine power with speed, agility, muscle strength, technical 

proficiency, and a deep understanding of the game's strategies. Handball success relies on the 

effective integration of all these attributes to perform well in the dynamic and demanding nature 

of the sport. 

The findings indicate that the male handball athletes in the study have an average agility 

score of 12.709, which is indicative of good physical agility. This attribute is of paramount 

importance in the context of handball, as it equips players with the ability to make rapid 

directional changes, elude opponents, and execute swift and precise movements. While agility 

is a critical component, success in handball demands a multifaceted skill set (Georgescu et al., 

2019). It's important to highlight that the interaction of different attributes is what makes elite 

handball athletes truly exceptional. Athletes need to integrate their agility with skills like speed, 

power, endurance, and tactical understanding to excel in this dynamic sport (Farley et al., 

2020). Nevertheless, it's imperative to remember that agility is just one piece of the puzzle. 

Success in handball relies on the integration of agility with other attributes, including speed, 

power, endurance, and a deep understanding of the game's strategies. Handball players must 

have a well-rounded skill set that enables them to adapt to the ever-changing demands of the 

game. 

The multiple linear regression analysis indicates that both power and agility have a 

significant impact on the BMI of elite male handball players. The significance values (p-values) 

for both power and agility are less than 0.05, suggesting that they are statistically significant 

predictors of BMI. The negative standardized coefficients for both variables (-0.370 for power 

and -1.158 for agility) imply that as power and agility increase, BMI tends to decrease. This 

relationship suggests that athletes with higher power and agility levels are more likely to have 

lower BMIs, which aligns with the notion that handball players often have lower body fat 

percentages due to their rigorous training and physical demands of the sport. 
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CONCLUSION  

In conclusion, the results suggest that power and agility are significant factors associated 

with the BMI of elite male handball athletes. While their BMI falls within the normal or healthy 

weight range, these athletes exhibit strong power and agility, which are essential attributes for 

their sport. It's important for sports scientists and coaches to consider these findings when 

designing training programs and assessing the overall fitness of handball players, recognizing 

that BMI alone may not fully capture their physical condition. 

Although this study provides valuable insight into the relationship between Body Mass 

Index (BMI) and power and agility factors in elite male handball athletes, there are several 

limitations that need to be noted. First, this study was limited to elite male handball athletes in 

Semarang City, so generalization of the findings to a wider handball population or athletes 

from different locations may require further research. Additionally, a focus on BMI, power, 

and agility provides a specific picture, but there are potential other factors that may influence 

athletes' physical performance that were not considered in this study. 
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