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Abstract: Kabaddi is a team sport that requires physical strength, agility, endurance, and offensive and defensive skills.
Body composition, such as muscle mass, fat-free mass, and fat mass, is believed to influence performance. This study
analyzes the relationship between body composition, agility, and the performance of kabaddi athletes, as well as the con-
tribution of each variable to the performance of kabaddi athletes. This correlational study with a cross-sectional approach
involved 32 active kabaddi athletes from East Java. Data collection was carried out by measuring waist circumference with
a measuring tape, while muscle mass, fat-free mass (FFM), and fat mass were measured using bioelectrical impedance
analysis (BIA) with the InBody 270, agility was assessed with the T-agility test, and kabaddi performance was evaluated
by experts based on raiding, catching, and teamwork skills. The results showed that muscle mass had the strongest correla-
tion with kabaddi performance (r=0.957, p=0.001), followed by fat-free mass (r=0.937, p=0.001) and waist circumference
(r=0.749, p=0.001), while fat mass showed a lower significant correlation (r=0.512, p=0.010). Agility showed a signifi-
cant negative correlation (r=-0.775, p=0.001), where faster agility test times were associated with better performance. The
regression model explained 95.3% of the variability in kabaddi performance. In conclusion, muscle mass, fat-free mass,
and agility are the main predictors of kabaddi athlete performance, while fat mass and waist circumference had minimal
impact.
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INTRODUCTION

Kabaddi is a martial art that lasts 40 minutes, interspersed with a 5-minute break (20-5-20). The game aims to
touch as many defenders as possible without running out of breath while charging into the opponent’s area to score
points (Singh, 2023). Therefore, one can gauge a player’s Kabaddi performance by the number of points they score
in a 40-minute period. Kabaddi is a team contact sport that requires high endurance, explosive power, strength, agil-
ity, response time, spatial awareness, and speed (Anita et al., 2020). Players must move quickly and think quickly,
requiring quick reflexes and decision-making abilities even outside the game (Singh, 2023). The combination of
movements in this sport, such as jumping, dodging, turning, pushing, and falling, increases the risk of injury for each
athlete (Dahiya and Kumar, 2023). Therefore, we can conclude that agility plays a crucial role in kabaddi perfor-
mance. Consequently, Kabaddi players focus their training regimens on agility (Prakash et al., 2021).

The literature well documents the importance of agility in kabaddi. According to Muthukumar and Kumaresan
(2019), the most important motor skill in Kabaddi is agility. Majlesi et al. (2012) state that in order to evade adversary
grappling, each player must have a high level of speed, particularly while changing directions, in order to catch their
opponents successfully (Mamgain, 2021; Patel Ankur Chaturbhai and Dr. Gagan Vyas, 2023). An athlete’s agility
directly impacts the fast-paced game of Kabaddi, which involves sprinting, dodging, and quick reflexes (De et al.,
1982). An athlete’s agility directly influences the need for “both aerobic and anaerobic endurance with a well-built
physique,” according to another study on Indian national kabaddi players (Dey, Khanna, and Batra, 1993). Yallap and
Munireddy (2019) found that training with shuttle runs to increase speed did not significantly affect the performance
of kabaddi athletes (Utama et al., 2022).

Kabaddi differs from other sports in that it involves direct physical contact with the opponent, necessitating a
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good body composition and agility to avoid or attack the opponent for optimal performance (Kumar, Nara, and Dhull,
2023). Therefore, we anticipate that body composition, including aspects like muscle mass, body fat percentage, and
lean body mass, will significantly influence a Kabaddi player’s level of success (Kumar Kaushik et al., 2018). It is
possible that athletes with varied body compositions would experience a variety of benefits and drawbacks when par-
ticipating in this activity. In order to improve player growth and overall success, it is essential for players, coaches,
and sports scientists to have a solid understanding of the link between body composition and Kabaddi performance
(Johnson and Ivarsson, 2017).

Kabaddi is a sport that emphasizes physical strength, agility, endurance, and defensive and attacking abilities,
so optimal body parameters are key to athlete success (Aggarwala et al., 2019). High muscle mass and low fat mass
contribute to increased strength and agility (Dharmajayanti, Negara, and Artini, 2023), while proportional waist cir-
cumference correlates with better movement ability and endurance (Devaraju & Kalidasan, 2012). Fat-free mass, as
a primary indicator of muscle strength, plays a major role in intense physical activities such as attacking and defend-
ing in kabaddi (Portella et al. 2014; Roy and Sarkar, 2022). However, despite evidence supporting the importance of
body composition in other sports such as football and wrestling, specific research examining the direct relationship
between these body components and specific performance in kabaddi is limited. Most studies focus more on the
general benefits of physical fitness without taking into account the unique physiological and biomechanical needs
of kabaddi. Furthermore, the majority of studies have focused on general athlete populations, neglecting contextual
factors like player positions (raider or defender) or variations in competition levels. This study intends to bridge this
gap by thoroughly examining the impact of waist circumference, muscle mass, fat-free mass, and fat mass on kabaddi
performance, thereby offering more precise guidance for kabaddi athlete training and evaluation programs.

Kabaddi is a sport that emphasizes physical strength, agility, endurance, and defensive and attacking abilities,
so optimal body parameters are key to athlete success (Aggarwala et al., 2019). High muscle mass and low fat mass
contribute to increased strength and agility (Dharmajayanti et al., 2023), while proportional waist circumference cor-
relates with better movement ability and endurance (Devaraju and Kalidasan, 2012). Fat-free mass, as a primary indi-
cator of muscle strength, plays a major role in intense physical activities such as attacking and defending in kabaddi
(Portella et al. 2014; Roy and Sarkar, 2022). However, despite evidence supporting the importance of body composi-
tion in other sports such as football and wrestling, specific research examining the direct relationship between these
body components and specific performance in kabaddi is limited. Most studies focus more on the general benefits of
physical fitness without taking into account the unique physiological and biomechanical needs of kabaddi. Further-
more, most studies have focused on general athlete populations, neglecting contextual factors like player positions
(raider or defender) or variations in competition levels. This study intends to bridge this gap by thoroughly examining
the impact of waist circumference, muscle mass, fat-free mass, and fat mass on kabaddi performance, thereby offer-
ing more precise guidance for kabaddi athlete training and evaluation programs.

METHOD

Study design and participants

This type of research is a correlational study that uses a cross-sectional approach to identify the relationship
between body composition, agility, and performance of Kabaddi athletes. All 34 East Java kabaddi athletes, who were
still actively competing in official national tournaments and had no history of serious injuries or medical conditions
that affected performance, comprised the population. The determination of the number of samples was calculated
using the Slovin formula with a margin of error of 5%, and a value of 31.336 was obtained and rounded up to 32
(Adhikari, 2021). All participants were male and ranged in age from 19 to 24 years (M =21.28 + 1.75). None had a
history of significant injuries or illnesses that could impact their performance. Participants must actively compete in
recognized tournaments and follow consistent training routines to qualify. As is common in regional Kabaddi training
environments, all had experience in both offensive and defensive roles. However, specific positions like raider (at-
tacker) or defender were not distinguished during data collection. Future research should consider grouping players
by their role to better understand position-specific physical and performance demands.
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Data collection

Data collection was carried out by measuring waist circumference with a measuring tape. In contrast, muscle
mass, fat-free mass (FFM), and fat mass were measured using bioelectrical impedance analysis (BIA) with the In-
Body 270 brand made by InBody Co., Ltd., South Korea (Duren et al., 2008). The T agility test was used in this study
to measure agility (Subramani, Perumal, and Velu, 2019; Labib Siena Ar Rasyid et al., 2023). Researchers sought the
help of kabaddi experts to conduct a kabaddi performance assessment. Kabaddi experts evaluate the Kabaddi players’
playing performance by assigning points based on three factors, including their raiding ability. The evaluation also
accounted for the following factors: We evaluated the athletes’ catching ability and teamwork skills. Kabaddi experts
rate each criterion on a scale of 1-10, with 10 representing the best performance (Singh, 2023).

Data analysis

Descriptive statistics used the mean, standard deviation, minimum, and maximum values of the research vari-
ables to describe the characteristics of the data. These variables included body composition (waist circumference,
muscle mass, fat-free mass, and fat mass), agility, and Kabaddi performance. Furthermore, Pearson correlation analy-
sis was used to identify the relationship between the independent variables, namely body composition and agility,
with the dependent variable, Kabaddi performance. Then, multiple linear regression analysis was conducted to test
the contribution of each independent variable to Kabaddi performance simultaneously. The results of linear regres-
sion were evaluated through the coefficient of determination (R-squared) value to determine how much the indepen-
dent variables could explain the variance in the dependent variable. The ANOVA test was used to test the signifi-
cance of the overall regression model by examining the F value and significance level (p-value). Finally, regression
coefficient analysis was conducted to determine the specific contribution of each independent variable to Kabaddi
performance. Variables with a p-value of less than 0.05 were considered to have a significant effect, with the direction
and strength of the effect expressed through the regression coefficient value (B) and standard error. This approach
provides a comprehensive understanding of the relationship between body composition, agility, and the performance
of Kabaddi athletes.

RESULTS
Table 1-3 will present the mean data, standard deviation, and minimum and maximum values of the variables
in this study.

Table 1. Descriptive Statistics of Anthropometric Parameters

Variable Mean+SD Min  Max
Age (years) 21.28+1.75 19 24
Body weight (kg) 67.95+7.68 58 87
Body height (cm) 170+0.07 158 186

The 32 male Kabaddi athletes ranged in age from 19 to 24, with an average age of 21.28 = 1.75 years. The aver-
age height was 170 c¢m, ranging from 158 to 186 cm, and the average weight was 67.95 + 7.68 kg. These numbers
show that young adult athletes in the competitive age range for high-performance Kabaddi comprised most of the
sample.

Table 2. Descriptive Statistics of Body Composition Data

Variable Mean+SD Min  Max
Waist Circumference (cm) 0.83+0.06 0.72 0.93
Muscle Mass (kg) 21.77+2.32 16.4  26.3
Fat-Free Mass (kg) 45.28+3.49 40.2 53.7
Fat Mas (kg) 17.31+1.38 152 19.7
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Table 2 shows the waist circumference, which ranged from 0.72 to 0.93 meters with a mean of 0.83 + 0.06
meters. Muscle mass varied from 16.4 kg to 26.3 kg, averaging 21.77 + 2.32 kg. Fat-free mass (FFM) had a mean of
45.28 £+ 3.49 kg, indicating a consistent level of lean tissue among participants. Fat mass averaged 17.31 = 1.38 kg
and had a smaller range, suggesting that the athletes’ fat tissue varied relatively little.

Table 3. Descriptive Statistics of Agility and Kabaddi Performance Data

Variable Mean+SD Min Max
Waist Circumference (cm) 0.83%0.06 0.72 0.93
Muscle Mass (kg) 21.77+2.32 16.4 26.3
Fat-Free Mass (kg) 45.28+3.49 40.2 53.7
Fat Mas (kg) 17.31#1.38 152  19.7
Agility (s) 10.39+0.82  9.21  12.32
Kabaddi performance (raiding skills, catching skills, teamwork skills) 21.78+2.38 18 26

Table 3 presents the descriptive data on performance and agility. The fastest and slowest T-agility test times were
9.21 and 12.32 seconds, respectively, with an average of 10.39 + 0.82 seconds. This range suggests there is room for per-
formance improvement through targeted training, as it shows a moderate variation in agility levels among participants.
Expert evaluators assessed the players’ raiding, catching, and teamwork skills to determine their kabaddi performance,
which resulted in a mean score of 21.78 + 2.38, with scores ranging from 18 to 26. These scores indicate moderate-to-
high proficiency across key kabaddi performance areas, reflecting relatively high consistency within the sample.

Table 4. Pearson correlation of body composition and agility with kabaddi performance

Variabel Subvariabel p (sig.) R R R Square GEllsEEE s e el

Square the Estimate
Waist
Bod Circumference 0.001* 0.749
szyposiﬁon Muscle Mass 0001* 0957 .. o 0044 056053
Fat-Free Mass 0.001* 0.937 ' ’ ’ ’
Fat Mas 0.010* 0.512
Agility 0.001*  -0.775
*significant at p<0.05

Table 4 uses Pearson correlation analysis to describe the correlation between body components, agility, and Kabad-
di performance. Muscle mass showed the strongest correlation with Kabaddi performance (r=0.957, p=0.001), followed
by fat-free mass (r=0.937, p=0.001) and waist circumference (r=0.749, p=0.001). Fat mass had a lower but significant
correlation (r=0.512, p=0.010). In contrast, agility showed a significant negative correlation (r=-0.775, p=0.001), indi-
cating that the faster the agility time, the better the Kabaddi performance of the players. Overall, the model’s R-value of
0.953 suggests that combining these variables can explain 95.3% of the variance in Kabaddi performance.

Table 5. Anova test result

Dependent Variable Sum of Squares df Mean Square F Sig.
Kabaddi performance 167.300 5 33.460 106.494 0.000°
b. Predictors: (Constant), waist circumference, muscle mass, fat-free mass, fat mas, agility

The ANOVA test in Table 5 supports the overall significance of the model, with an F value of 106.494 and p =
0.000. These results indicate that the combination of the variables waist circumference, muscle mass, fat-free mass,
fat mass, and agility contributes significantly to Kabaddi players’ performance. This analysis confirms that body fac-
tors and agility are the main determinants of athlete success in this sport.
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Table 6. Coefficients of Kabaddi Performance

Model B Std. Error B t Sig.

(Constant) 4.701 3.628 1.296 0.206
Waist Circumference 1.822 2.341 0.050 0.778 0.443
Muscle Mass 0.571 0.121 0.544 4.723 0.000
Fat-Free Mass 0.191 0.079 0.281 2.408 0.023
Fat Mas -0.005 0.104 -0.003 -0.045 0.964
Agility -0.501 0.204 -0.173 -2.463 0.021

Dependent Variable: Kabaddi Performance

The coefficient analysis in Table 6 explains the individual contribution of each variable to Kabaddi performance.
Increasing muscle mass directly improves kabaddi performance (B=0.571, p=0.000). Fat-free mass also has a signifi-
cant positive contribution (B=0.191, p=0.023). In contrast, fat mass (B=-0.005, p=0.964) and waist circumference
(B=1.822, p=0.443) have no significant effect on performance. The study reveals a significant negative contribution
from agility (B=-0.501, p=0.021), suggesting a correlation between improved performance and excellent agility
times. This study shows that muscle mass, fat-free mass, and agility are the main predictors of Kabaddi athlete per-
formance, with muscle mass being the most influential variable.

DiscussioN

This study shows that muscle mass is a significant factor in Kabaddi players’ performance. The relevance of
substantial muscle mass (f = 0.544, p < 0.001) can be explained by the fact that this sport needs quick reactions for
moves like jumping, pushing, and catching (Pramanick et al., 2022). Higher muscle mass allows athletes to produce
greater power quickly, as noted by Kumar et al. (2023). In the context of Kabaddi, explosive power becomes espe-
cially important during the attacking phase, where players must quickly counter physical pressure from defenders
(Sathshivam et al., 2023). Power, which is a combination of muscular strength and speed, allows athletes to produce
force in a short period of time (Rusdiawan et al., 2024; Wismanadi et al., 2020).

In terms of raiding, strong power provides significant advantages (Dharod et al., 2020). Athletes possess the ability
to swiftly engage with opponents and swiftly retreat to the safe zone prior to capture. In addition, explosive strength al-
lows athletes to penetrate defenses and escape defenders’ grips. This ability relies heavily on the core muscles, arms, and
legs, which play a role in supporting rapid and dynamic movements (Singh, 2016). In terms of defense, power also plays
an important role, especially when doing takedowns or stopping the opponent’s movement (Pramanick et al., 2022).
Athletes with explosive strength can provide enough force to stop the raider effectively, even when in a difficult position.
High power also supports the ability to maintain body stability and utilize momentum, enabling athletes to maintain a
solid defensive position (Ahmed, Saraswat, and Esht, 2022). Training that focuses on increasing muscle hypertrophy
through methods such as resistance training and plyometrics is a highly recommended strategy to support this perfor-
mance (Fatouros et al. 2000; Grgic, Schoenfeld, and Mikulic, 2021; Gunasekar and Balamurugan, 2021).

The significant correlation between fat-free mass (FFM) and Kabaddi performance (r = 0.937, p = 0.001) supports
the argument that this component is not only relevant for power production but also metabolic efficiency. FFM reflects
aerobic and anaerobic work capacity, which is essential for maintaining high intensity during 40 minutes of play. Addition-
ally, increasing FFM may reduce the risk of premature fatigue, which is an important factor in long-duration competitions
(Johnson and Ivarsson, 2017). Research has shown that protein-rich diets and creatine supplementation effectively increase
FFM, and athlete development programs may prioritize these strategies (Hecht et al., 2023; Wax et al., 2021).

The study found a lower positive relationship (r=0.512, p = 0.010) for fat mass, while waist circumference did
not show a significant effect. This is consistent with previous studies, which stated that a high proportion of body fat
can reduce movement efficiency due to excessive load (Damayanti & Adriani, 2021; Mohajan and Mohajan, 2023).
Waist circumference as a proxy for abdominal fat distribution may be less relevant in determining direct Kabaddi
performance. Therefore, coaches need to ensure that athlete training programs focus on increasing muscle mass and
reducing body fat to improve the optimal muscle-fat ratio (Kurinami et al., 2021; Nishikori and Fujita, 2024).

Agility showed a significant negative correlation (r = -0.775, p = 0.001), indicating that the faster the time
achieved in the T-agility agility test, the better the Kabaddi performance. In the game, the ability to move quickly
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and precisely in a narrow space is crucial for avoiding defenders and catching opponents. Tamilselvan Scholar et al.,
(2022) conveyed in their study that SAQ training, which focuses on improving agility, can also enhance the quality
of kabaddi players. Agility training combining quick reactions and sudden direction changes is highly recommended.
For instance, training methods such as ladder drills, zig-zag patterns, and SAQ training can enhance neuromuscular
responses and quick reflexes, thereby supporting situational needs in the game of Kabaddi (Chandrakumar & Ra-
mesh, 2015; Kurinami et al., 2021; Ravi and Divya, 2024; Tamilselvan Scholar et al., 2022). Compared to studies on
other sports with similar characteristics, such as wrestling or rugby, the role of agility in Kabaddi is unique. For ex-
ample, muscle mass has a more dominant influence in rugby than agility due to the greater need for physical contact
(Dahiya & Kumar, 2023). This difference can be explored in understanding how each physical element has different
significance based on the dynamics of a particular sport.

The results of this study highlight that not all components of body composition contribute significantly to
performance. For example, fat mass and waist circumference showed minimal impact, possibly due to the complex
interaction between body fat distribution and the specific demands of Kabaddi. Further in-depth research could
identify whether there is an optimal threshold for a particular fat mass to support strength and endurance without
compromising agility.

CONCLUSION

Agility and body composition significantly influence kabaddi performance, especially muscle mass and fat-free
mass. Muscle mass supports explosive power, fat-free mass increases metabolic efficiency and work capacity, while
agility allows for quick and precise movements in defense and attack. In contrast, fat mass and waist circumference
have a lower or insignificant impact on performance. These findings emphasize the significance of enhancing muscle
mass through resistance and plyometric training and enhancing agility through ladder drills. A protein-rich nutritional
program and creatine supplementation also support fat-free mass increases. To optimize data-driven kabaddi training
programs and support maximum performance at the international level, further research is necessary to understand
the influence of player position and competition level.

REFERENCES

Adhikari, G. P. (2021). Calculating the Sample Size in Quantitative Studies. Scholars’Journal, December, 14-29. https://doi.org/10.3126/scholars.
v4i1.42458

Aggarwala, J., Dhingra, M., Bhatia, V., Hasan, U., & Chatterjee, S. (2019). Analysis of Physical and Physiological Requirements of Indian Male
Junior Kabaddi Players in Relation to their Playing Positions. Turkish Journal of Sports Medicine, 54(4), 215-224. https://doi.org/10.5152/
tjsm.2019.135

Anita, M., Jyoti Professor, D., Author, C., & Jyoti, D. (2020). Agility a real need for Kabaddi player. International Journal of Physical Education,
Sports and Health, 7(3), 423—424. www.kheljournal.com

Chandrakumar, N., & Ramesh, C. (2015). Effect of ladder drill and SAQ training on speed and agility among sports club badminton players. /n-
ternat lonal Journal, 1(12), 527-529.

Dabhiya, S., & Kumar, D. D. (2023). A literature review study on kabaddi injuries. International Journal of Physical Education, Sports and Health,
10(3), 226-228. https://doi.org/10.22271/KHELJOURNAL.2023.V10.13D.2949

Damayanti, C., & Adriani, M. (2021). Correlation Between Percentage of Body Fat With Speed and Cardiorespiratory Endurance Among Futsal
Athletes in Surabaya. Media Gizi Indonesia, 16(1), 53. https://doi.org/10.20473/mgi.v16i1.53-61

De, A. K., Dasgupta, P. K., Panda, B. K., & Bhattacharya, A. K. (1982). Physical efficiency tests on Indian male “Kabaddi” inter-university players.
British Journal of Sports Medicine, 16(1), 33-36. https://doi.org/10.1136/BJSM.16.1.33

Devaraju, K., & Kalidasan, R. (2012). Prediction of kabaddi playing ability from selected anthropometrical and physical variables among college
level players. Asian Journal of Information Technology, 11(4), 131-134. https://doi.org/10.3923/ajit.2012.131.134

Dey, S. K., Khanna, G. L., & Batra, M. (1993). Morphological and physiological studies on Indian national kabaddi players. British Journal of
Sports Medicine, 27(4), 237-242. https://doi.org/10.1136/BISM.27.4.237

Dharmajayanti, I. A. L., Negara, A. A. G. A. P., & Artini, . G. A. (2023). The correlation between the body mass index, speed, and agility among
athletes: a literature review. Kinesiology and Physiotherapy Comprehensive, 2(3), 81-86. https://doi.org/10.62004/kpc.v2i3.32

Duren, D. L., Sherwood, R. J., Czerwinski, S. A., Lee, M., Choh, A. C., Siervogel, R. M., & Chumlea, W. C. (2008). Body composition methods: Com-
parisons and interpretation. Journal of Diabetes Science and Technology, 2(6), 1139-1146. https://doi.org/10.1177/193229680800200623

Fatouros, I. G., Jamurtas, A. Z., Leontsini, D., Taxildaris, K., Aggelousis, N., Kostopoulos, N., & Buckenmeyer, P. (2000). Evaluation of Plyomet-
ric Exercise Training, Weight Training, and Their Combination on Vertical Jumping Performance and Leg Strength. Journal of Strength
and Conditioning Research, 14(4), 470-476. https://doi.org/10.1519/00124278-200011000-00016

Grgic, J., Schoenfeld, B. J., & Mikulic, P. (2021). Effects of plyometric vs. resistance training on skeletal muscle hypertrophy: A review. Journal
of Sport and Health Science, 10(5), 530-536. https://doi.org/10.1016/j.jshs.2020.06.010

Gunasekar, T., & Balamurugan, S. (2021). Effects of Plyometric Training on Selected Motor Components in Semi-Professional Kabaddi Players
— A Randomised Control Study. Indian Journal of Physiotherapy & Occupational Therapy - An International Journal, 15(3), 184-192.

174 www.siz-au.com



HiIMAWAN WISMANADI, ET AL.
BobY COMPOSITION AND AGILITY AS DETERMINANTS OF KABADDI PERFORMANCE: A CROSS-SECTIONAL STUDY SPORTS SCIENCE AND HEALTH 15(2):169-175

https://doi.org/10.37506/ijpot.v15i3.16181

Haegele, J. A., Wilson, W. J., Zhu, X., Bueche, J. J., Brady, E., & Li, C. (2021). Barriers and facilitators to inclusion in integrated physi-
cal education: Adapted physical educators’ perspectives. European Physical Education Review, 27(2), 297-311. https://doi.
org/10.1177/1356336X20944429

Hecht, C., Bank, N., Cook, B., & Mistovich, R. J. (2023). Nutritional Recommendations for the Young Athlete. Journal of the Pediatric Orthopae-
dic Society of North America, 5(1), 599. https://doi.org/10.55275/jposna-2023-599

Johnson, U., & Ivarsson, A. (2017). Psychosocial factors and sport injuries: prediction, prevention and future research directions. Current Opinion
in Psychology, 16, 89-92. https://doi.org/10.1016/J.COPSYC.2017.04.023

Kumar, D., Nara, K., & Dhull, S. (2023). The advantage and disadvantage of body composition on athletic success: A kabaddi player perspective.
International Journal of Yogic, Human Movement and Sports Sciences, 8(2), 151-153. https://doi.org/10.22271/yogic.2023.v8.i12c.1448

Kumar Kaushik, D., Kumari, H., & Hooda, H. (2018). A comparative study of sports achievement motivation of national level circle style kabaddi
players. International Journal of Physiology, 3(1), 1621-1624. www.journalofsports.com

Kurinami, N., Sugiyama, S., Yoshida, A., Hieshima, K., Miyamoto, F., Kajiwara, K., Jinnouch, K., Jinnouchi, T., Nomura, M., & Jinnouchi, H.
(2021). Body Muscle-to-Fat Ratio, Rather Than Fat-to-Muscle Ratio, Significantly Correlates With Measured Insulin Resistance in Pa-
tients With Type 2 Diabetes Mellitus. Journal of Clinical Medicine Research, 13(7), 387-391. https://doi.org/10.14740/jocmr4401

Labib Siena Ar Rasyid, M., Wiriawan, O., Siantoro, G., Ardy Kusuma, D., & Rusdiawan, A. (2023). Combination of plyometric and ladder drill:
Its impact on improving speed, agility, and leg muscle power in badminton. Jurnal SPORTIF : Jurnal Penelitian Pembelajaran, 9(2),
290-3009. https://doi.org/10.29407/js_unpgri.v9i2.20468

Mamgain, R. (2021). Comparison of agility between Kho-Kho and Kabaddi. International Journal of Physical Education, Sports and Health,
8(3), 172-173.

Mohajan, D., & Mohajan, H. K. (2023). A Study on Body Fat Percentage for Physical Fitness and Prevention of Obesity: A Two Compartment
Model. Journal of Innovations in Medical Research, 2(4), 1-10. https://doi.org/10.56397/jimr/2023.04.01

Muthukumar, K. M., & Kumaresan, G. (2019). A comparative study on agility and abdominal muscular endurance among various universities male
kabaddi players in Tamilnadu. International Journal of Physiology, Nutrition and Physical Education, 4(2), 199-201.

Nishikori, S., & Fujita, S. (2024). Association of fat-to-muscle mass ratio with physical activity and dietary protein, carbohydrate, sodium, and
fiber intake in a cross-sectional study. Scientific Reports, 14(1), 1-9. https://doi.org/10.1038/s41598-024-61289-8

Patel Ankur Chaturbhai, & Dr. Gagan Vyas. (2023). Effect of Hurdle Running Training on Explosive Power of Kabaddi Players. Journal of Survey
in Fisheries Sciences, 10(1), 1402—1403. https://doi.org/10.53555/st5.v10i2.2677

Portella, D. L., Cossio-Bolafos, M. A., Hespanhol, J. E., & De Arruda, M. (2014). Fat-free mass and bone mineral content positively affect peak
torque production in Brazilian soccer players. Isokinetics and Exercise Science, 22(4), 273-278. https://doi.org/10.3233/IES-140548

Prakash, K. V. S., Sadvika, P. D., & Chakravarthi, C. A. (2021). Effectiveness of Ladder Training Versus Plyometric Training Program on Agility
in Kabaddi Players. International Journal of Health Sciences and Research, 11(11), 320-334. https://doi.org/10.52403/ijhsr.20211138

Pramanick, S., Chowdhuri, P., Dutta, R., & Rahaman, A. (2022). the Strength and Power of Kabaddi and Athletics Players. /nternational Journal
of Research -GRANTHAALAYAH, 10(3), 50-56. https://doi.org/10.29121/granthaalayah.v10.i3.2022.4532

Ravi, P., & Divya, K. (2024). The science of ladder drills and plyometrics: Enhancing neuromuscular efficiency in athletes. Edelweiss Applied
Science and Technology, 8(4), 553-561. https://doi.org/10.55214/25768484.v8i4.1149

Roy, M. C., & Sarkar, S. (2022). Comparison of Body Composition Among the Selected Groups of Female Kabaddi Players. International Journal
of Kinanthropometry, 2(2), 58—64. https://doi.org/10.34256/ijk2226

Rusdiawan, A., Kusuma, D. A., Firmansyah, A., Wismanadi, H., Cemal, O., Wicahyani, S., & Lani, A. (2024). A combination of swissball ham-
string curl and stiff-leg deadlift training on agility, hamstring asymmetry, and leg power in badminton athletes with hamstring asymmetry
conditions. Retos, 59, 666-673. https://doi.org/DOI:10.47197/retos.v59.107995

Sathshivam, D., Adhikari, R., Ghosh, S., & Pullinger, S. A. (2023). Countermovement Jump Performance in Elite Senior Male Kabaddi Players:
A Cross-Sectional Study. Journal of Advances in Sports and Physical Education, 6(09), 153—158. https://doi.org/10.36348/jaspe.2023.
v06109.003

Singh, K. (2023). An Association of speed, agility and flexibility with the performance of Kabaddi Players. The Academia, 01(1), 21-25. https://
admission.kepgelko.in/WebDoc/PDF/Extra/20220106.pdf

Subramani, A., Perumal, S., & Velu, K. (2019). Effect of Plyometric Training and Weight Training on Leg Explosive Power Among College Men
Students. Journal of Information and Computational Science, 0(4), 9-10.

Tamilselvan Scholar, S., Hassan, M., Author, C., & Tamilselvan, S. (2022). Impact of SAQ versus skill based training adaptations on agility
performance of male kabaddi players. International Journal of Physiology, Nutrition and Physical Education, 7(1), 225-228. www.
journalofsports.com

Utama, M. B. R., Sugiharto, S., Hidayah, T., Mukarromah, S. B., & Sutoro, S. (2022). Circuit training using elastic band: Can it improve the
direction-changing agility of Kabaddi athletes? Sport TK, 11, 1-14. https://doi.org/10.6018/sportk.522601

Wax, B., Kerksick, C. M., Jagim, A. R., Mayo, J. J., Lyons, B. C., & Kreider, R. B. (2021). Wax, B.; Kerksick, C.; Jagim, A.; Mayo, J.; Lyons, B.;
Kreider, R. Creatine for Exercise and Sports Performance, with Recovery Considerations for Healthy Populations. Nutrients 2021, 13,
1915. https://doi.org/10.3390/mu13061915. Nutrients, 13(6), 3-5.

Wismanadi, H., Kafrawi, F. R., Pramono, M., Firmansyah, A., & Rusdiawan, A. (2020). Rasio Interval Training Dalam Latihan Shadow Bulutang-
kis Terhadap Power dan Kecepatan. Journal Sport Area, 5(2), 186—198. https://doi.org/10.25299/sportarea.2020.vol5(2).5019

Primljen: 01. maj 2025. / Received: May 01, 2025
Prihvacéen: 01. avgust 2025. / Accepted: August 01, 2025

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Decembar/December, 2025 1 75



