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	 ABSTRACT 
	










	
This Body Mass Index (BMI) is a commonly used anthropometric measure in youth athletic evaluations. However, its utility in predicting physical performance outcomes among trained adolescent athletes remains unclear, especially when considering the influence of sport type. This study aimed to examine the interrelationships between BMI and key physical performance attributes—upper body strength, lower body strength, lower body power, and agility—in adolescent athletes. A secondary objective was to compare performance profiles between contact and non-contact sport athletes and evaluate BMI’s predictive utility. A cross-sectional study was conducted with 198 adolescent athletes (mean age 15.19 ± 1.33 years) from contact (boxing, wrestling, soccer) and non-contact (track and field, Chinese martial arts) sports. Anthropometric data and physical performance metrics were collected, including 1RM bench press, 1RM squat, standing long jump, and T-agility test. Correlation and regression analyses evaluated BMI's association with performance outcomes. Independent sample t-tests assessed group differences by sport type. BMI was moderately associated with upper body strength (r = 0.41) and weakly with lower body strength (r = 0.31) but showed no significant relationship with lower body power or agility (p > 0.2). Regression models indicated that BMI accounted for 16.8% of the variance in upper body strength and 9.9% in lower body strength. Contact sport athletes exhibited significantly greater strength and power than non-contact athletes (p < 0.05), but no significant group differences in agility or BMI were observed. While BMI may serve as a partial proxy for upper-body strength in adolescent athletes, it lacks sensitivity for evaluating agility and power. Sport type appears to be a stronger determinant of performance profiles than BMI. These findings suggest that BMI should not be used in isolation for athletic talent identification or performance prediction. Sport-specific and functional assessments are recommended to guide training and development in youth sports.
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1. Introduction

Body Mass Index (BMI) is a widely used anthropometric measure in clinical and athletic settings to assess weight status relative to height (Nuttall, 2015). It serves as a general indicator of body morphology and nutritional status, both of which are closely linked to fat composition, long-term health outcomes, and disease risks (Jingya et al., 2013). BMI is also widely employed as a screening tool in health evaluations and large-scale epidemiological surveys conducted by health professionals (Chinn, 2006).

Prior research has explored the relationship between BMI and various components of physical fitness, such as strength, power, and agility, in the general pediatric and adolescent populations. Studies have often shown that a higher BMI score is associated with reduced motor skill proficiency and a lower level of overall physical fitness in youth (Graf et al., 2004; Okely et al., 2004; Raudsepp & Jürimäe, 1997). However, these studies frequently excluded trained adolescent athletes whose performance profiles and body composition differed substantially from their non-athletic peers. Furthermore, few studies have concurrently examined how BMI correlates with multiple key performance attributes, especially upper body strength, lower body strength, lower extremity power, and agility, within sport-specific adolescent populations.

The relationship between BMI and athletic performance remains inconsistent across studies. Several studies have suggested that higher BMI, when attributed to lean muscle mass, is associated with enhanced strength performance (Chen et al., 2025; Haugen et al., 2019; Sun et al., 2025; Wang et al., 2023). In contrast, other studies indicate that excessive BMI due to increased fat mass may impair movement efficiency, reduce agility, and limit explosive power in young athletes (Rolland et al., 2004; Sung et al., 2022; Zoico et al., 2004). In addition, studies by Zaccagni and Tiggemann have raised concerns that BMI alone may not capture sport-specific physique ideals or psychological consequences (Tiggemann, 2005; Zaccagni & Gualdi-Russo, 2023). Their study reported that female athletes in leanness-promoting sports, such as track and field, exhibited significantly higher body dissatisfaction despite having similar BMI levels. It highlights the role of sports culture and internalized psychological messaging in shaping body image concerns.

Evidence from elite track and field athletes further illustrates the complexity of BMI as a performance metric. For example, BMI has been shown to correlate positively with sprinting speed, whereas lower BMI values are more common in endurance-based events. These findings suggest that optimal performance is shaped by discipline-specific biometric profiles (Sedeaud et al., 2014). Additionally, variations in physical demands across different sport types, such as contact sports (e.g., wrestling, soccer, boxing) vs. non-contact sports (e.g., track and field, martial arts), may contribute to divergent athlete profiles. Contact sports generally prioritize muscular strength and mass, whereas non-contact sports focus on speed, agility, and body control. Research from Sedeaud also found that high-level performance was associated with progressively narrower BMI variability, indicating that each sport may favor a specific physique profile (Sedeaud et al., 2014). A study conducted by Lotan et al. identified an association between BMI, body weight, and traumatic long-bone fractures in healthy adolescents, especially in the male population (Lotan et al., 2023). Another study of 152 football players showed that overweight players who had a previous ankle sprain were 19 times more likely to sustain a noncontact ankle sprain than a normal-weight player with no previous ankle sprain (Tyler et al., 2006). However, it remains unclear whether these sport-specific demands influence the relationship between BMI and performance outcomes in adolescents.

It is important to note that a growing need for rapid and cost-effective methods to evaluate and predict the physical performance of adolescent athletes. Within school-based settings, financial and logistical constraints often limit access to advanced testing tools, such as force plates, motion capture systems, or dual-energy X-ray absorptiometry. Many high schools operate under restricted budgets and have to manage large numbers of athletes, which makes comprehensive physiological evaluations impractical (Li, 2015). Therefore, simple, accessible, and reliable anthropometric measures such as BMI may serve as practical proxies for assessing performance-related traits. These cost-effective approaches are essential for supporting talent identification, individualized training design, and injury prevention strategies in youth sports programs.

The primary objective of this study was to investigate the relationship between BMI and upper and lower body strength, lower extremity power, and agility in adolescent athletes from various sports. A secondary aim was to compare performance profiles between contact and non-contact sports athletes to determine whether sport type moderates the association between BMI and performance outcomes. Finally, this study aimed to evaluate the potential utility of BMI as a predictive tool for assessing physical performance in adolescent athletes.

2. Methods

2.1. Participants

Our study examined a sample of adolescent athletes from a local high school in the Shan Dong Province, China. A total of 220 adolescent athletes (mean age 15.19 ± 1.33 years) were initially recruited. All participants were members of their school’s varsity team and had at least one year of consistent training in their respective sports. At the time of the study, all the athletes were actively training or competing. Informed consent was obtained from all participants and their guardians, in accordance with institutional ethics.

2.2. Screening Protocol

A licensed medical professional conducted a pre-participation physical evaluation to ensure participant safety and apply consistent selection criteria. Physical screening included a review of medical history and a comprehensive examination to identify any pre-existing conditions or injuries that could interfere with test performance or pose a risk during testing. Muscular strength, reflexes, and sensory abilities were evaluated, and orthopedic examinations were conducted with a primary focus on the cervical, thoracic, and lumbar spines. The participants with a history of significant injury or surgery underwent further evaluation. Only athletes who received full medical clearance were included in this study. Following screening, 198 participants met all eligibility criteria and were included in the final analysis.

2.3. Testing Protocol

Each participant began the test day with a standardized early morning anthropometric evaluation. Height was measured by the athletes standing against the wall. A stadiometer was used to measure the distance from the foot bottom to the head top. Body weight and composition were measured using Inbody 770 (Beverly Hills, California, USA) according to the manufacturer’s instructions (Zhang et al., 2024). The athletes were instructed to perform these measurements without consuming food or liquids. Participants were permitted to have a light meal or snack after the anthropometric evaluation. However, 30 minutes before the physical performance test, no food was permitted.

All physical tests were conducted under standardized conditions on an indoor hardwood surface. Before testing, each participant completed a dynamic warm-up led by a professional strength conditioning coach. The warm-up program included mobility exercises, mild squats, and jogging for five–seven minutes. Testing followed a predetermined sequence, and a rest period of three–five minutes was provided between each test to minimize fatigue and ensure maximum effort.

T- Agility Test

The T-agility test was performed following a modified version of the protocol described by Semenick (Maffiuletti et al., 2007). Four cones were arranged in a T-shape on the testing field, and white tape was used to mark the route between each cone. On the T-shaped straight line, three bells were positioned on top of the cone. Following a 9-meter sprint, the competitors shuffled 4.5 meters to the left and right before returning to the center and backpedaling to the starting line. The timer began when the subject crossed the starting line and stopped when the subject crossed the finish line. If a participant did not ring the bell atop each cone, or if they crossed their feet while shuffling and did not face forward, the test was repeated.

Standing Long Jump Test

The standing long jump was used to gauge the horizontal force (Akbar et al., 2022; Black et al., 2010; Hasan et al., 2016). Every athlete underwent testing on an indoor stadium track. The rope ruler is located along the side of the leaping area. White tape was used to mark the starting position, and the subjects began behind it. A marker was positioned behind the athlete's heel, and the athletes were told to execute a front leap as best as possible. To the closest 0.1 m, the best of three trials was recorded.

One-Repetition Maximum (1RM) Squat Test

The 1RM back squat was used to determine the maximum lower-body strength. Prior to attempting larger lifts, the athletes completed a warm-up session consisting of 5–10 repetitions at approximately 60% of their anticipated maximum. Three spotters were used for safety purposes. The feet were spaced shoulder-width apart and rotated externally from 15° to 30°. The squat was considered legitimate only when the top of the thigh fell below the parallel. Up to three attempts per weight were made by each athlete until failure with increasing weight. The largest successful lift was also noted.

One-Repetition Maximum (1RM) Bench Press Test

Upper body strength was measured using a 1RM bench press (kg) (Black et al., 2010; Sung et al., 2022). The athletes were permitted to perform two heavier sets of three to five repetitions using heavier weights, and one warm-up set of five to ten repetitions with various loads. The starting point for the athletes' bench press exercise was 85% of the most recent maximum load. Until they failed, they were permitted to add weight to their favor. Failure results from any inability to finish the test or from using the wrong method. One RM bench press (kg) divided by body mass (kg), multiplied by 100, and expressed as a percentage was used to determine the athlete's relative upper body strength.

Fig. 1 illustrates the participant flow diagram, outlining recruitment, physical screening, testing procedures, and inclusion in the final analysis.
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Fig. 1: Flow diagram of subject recruitment, testing, and analysis.

2.4. Statistical Analysis

All statistical analyses were performed using the IBM SPSS Statistics for Windows, Version 28.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics (means and standard deviations) were calculated for the primary variables: BMI,upper body strength (1RM bench press in kg), lower body strength (1RM squat in kg), lower body power (standing long jump distance in m), and agility (measured in seconds).

Pearson’s correlation coefficients were used to evaluate the relationship between BMI and each performance variable. Correlation strength was interpreted as weak (r < 0.3), moderate (0.3 ≤ r < 0.5), or strong (r ≥ 0.5).

To evaluate the predictive value of BMI, a series of simple linear regression analyses was conducted, with BMI as the independent variable and upper body strength, lower body strength, lower body power, agility, and age as dependent variables. For each model, the unstandardized regression coefficient (B), intercept, coefficient of determination (R²), and p-values are reported. The R² value was used to assess the proportion of variance in the dependent variable explained by the BMI.

Group differences between contact and non-contact sports athletes were evaluated using independent sample t-tests, comparing means for BMI, upper and lower body strength, lower extremity power, and agility. Cohen’s d effect sizes were calculated to estimate the magnitude of group differences, which were interpreted as small (d = 0.20), medium (d = 0.50), or large (d ≥ 0.80). All statistical tests were two-tailed and interpreted using a significance threshold of p < 0.05.

3. Results

In total, 198 adolescent athletes were included in the final analysis. The descriptive statistics for all variables are presented in Table I. The \ mean BMI was 21.06 ± 4.25, and the mean age was 15.19 ± 1.33 years. The mean upper body strength (1RM bench press) was 52.85 ± 18.46 kg, and the mean lower body strength (1RM squat) was 102.45 ± 30.07 kg. Lower extremity power, assessed via standing long jump, averaged 2.29 ± 0.32 m, and agility performance averaged 6.05 ± 0.78 seconds.
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As shown in Table II, the majority of adolescent athletes in both sports fell within the normal BMI range. A slightly higher proportion of non-contact sport athletes had normal BMI values than their contact sport counterparts (93.6% vs. 84.5%). Among contact sport athletes, 9.5% were classified as overweight and 6.0% as obese, whereas only 1.2% and 2.4% of non-contact athletes were categorized as overweight and obese, respectively. The BMI classifications were defined as normal (<25), overweight (25–29.9), or obese (≥30). Values are presented as frequencies (percentages of the total group).
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Pearson’s correlation analysis revealed a moderate positive correlation between BMI and upper body strength (r = 0.41) and a weak positive correlation with lower body strength (r = 0.31). BMI showed no significant correlation with lower body power (r = − 0.07), agility (r = 0.09), or age (r = 0.08).

Simple linear regression models were used to assess the predictive capacity of BMI for each performance outcome. The model predicting upper-body strength was statistically significant and explained 16.8% of the variance.

Upper Body Strength (kg) = 1.78 × BMI + 15.42 (R² = 0.168, p < 0.001)

BMI was also a modest predictor of lower body strength:

Lower Body Strength (kg) = 2.22 × BMI + 55.61 (R² = 0.099, p = 0.004)

In contrast, the models for lower body power and agility were not statistically significant (R² < 0.01, all p > 0.2), suggesting that BMI does not predict these outcomes in this population. Fig. 2 illustrates the correlation between BMI and both upper and lower body strength.
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Fig. 2: (A) BMI vs Upper body strength. (B) BMI vs. Lower body strength.

Group comparisons between contact and non-contact sports athletes are summarized in Table III. Athletes in contact sports demonstrated significantly greater upper body strength (p < 0.001, Cohen’s d = 0.69), lower body strength (p = 0.035, d = 0.32), and lower body power (p = 0.030, d = –0.34). No significant differences were found for BMI (p = 0.479) or agility (p = 0.804). To further illustrate the differences in performance between contact and non-contact sports athletes, Fig. 3 presents a visual comparison across the four key metrics.
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Fig. 3: Performance metrics contact sport vs Non-contact sport.

4. Discussion

The results of our study showed that participants demonstrated a normal BMI range in both the contact and non-contact sports groups. This result aligns with previous findings that sports participation is associated with a decreased likelihood of obesity (Baleilevuka-Hart et al., 2024). However, our results contrast with prior research, which stated that the trend of physical fitness among Chinese students is declining (Tian et al., 2016). Additionally, our findings revealed a higher proportion of overweight and obese individuals in contact sports than in non-contact sports. This discrepancy may reflect the sport-specific morphological demands of disciplines in wrestling, boxing, and soccer, where increased lean muscle mass can confer a mechanical advantage to physical confrontations, resistance-based movements, and postural control. Importantly, BMI does not differentiate between fat and muscle mass, and elevated values in this context likely reflect muscular hypertrophy, rather than adiposity. This limitation highlights the need for sport-specific body composition analysis, such as the muscle-to-fat ratio, to accurately assess athletic conditioning. In contrast, the lower BMI observed in non-contact athletes aligns with the physiological demands of Track and Field and Chinese Martial Arts, which emphasize agility and speed over size and strength (Chen et al., 2025; Haugen et al., 2019; Sun et al., 2025). These athletes likely benefit from a leaner physique, which can optimize the relative strength-to-weight ratios and minimize inertia during rapid directional changes.

The moderate correlation between BMI and upper-body strength (r = 0.41) suggests that increased body mass, presumably reflecting greater muscle mass in trained adolescents, may enhance upper-body force production. This interpretation aligns with prior findings that lean mass, rather than total body weight, is the primary driver of muscular strength (Rolland et al., 2004; Sung et al., 2022; Wang et al., 2023; Zoico et al., 2004). The regression model in this study showed that BMI accounted for approximately 17% of the variance in upper-body strength, which, while modest, underscores its potential value as a preliminary screening measure in youth populations lacking access to advanced tools. However, BMI does not capture regional hypertrophy or distinguish between muscle and fat compartments, limiting its precision in the evaluation process. A study conducted by Wang et al. reported that body composition impacted three aspects of upper-limb physical fitness, especially grip strength and anaerobic power (Wang et al., 2023). Interestingly, other studies in adult populations have shown that obese individuals may exhibit greater absolute muscle strength, but reduced relative strength and functional efficiency, especially in tasks requiring bodyweight support (Rolland et al., 2004). These findings highlight the complex interplay between absolute mass, strength capacity, and sport-specific demands, highlighting the need for future studies using tools such as DEXA, ultrasound, or segmental BIA to isolate lean mass contributions to strength performance in young athletes.

The weaker correlation between BMI and lower body strength (r = 0.31, R² = 0.099) indicates that BMI has only limited predictive value for lower extremity force production. While greater body mass may lead to mechanical loading adaptations over time, particularly in weight-bearing joints such as the hips and knees, strength development in the lower body is highly dependent on neuromuscular factors, including motor unit recruitment patterns, intermuscular coordination, and muscle-tendon stiffness. These elements were not captured by BMI. Furthermore, although excess body mass may stimulate muscle hypertrophy via chronic loading, it can also introduce metabolic inefficiencies, particularly if a large proportion of the mass is composed of adipose tissue. Studies in obese youth have found increased quadriceps strength, likely due to load adaptation, while others have reported reduced power output when normalized to body weight (Hasan et al., 2016; Maffiuletti et al., 2007). Lafortuna et al. observed lower muscle quality and power output in obese subjects, likely because of higher intramuscular fat infiltration, which can impair contractile efficiency (Maffiuletti et al., 2007). Similarly, Maffiuletti and colleagues reported that elevated intramuscular fat might inflate the cross-sectional area without enhancing actual force production (Maffiuletti et al., 2007). These discrepancies highlight the importance of distinguishing between functional and non-functional masses. In adolescent athletes, variations in growth, maturity status, and hormonal milieus, such as estrogen and progesterone levels, may further modulate muscle development (Reis et al., 1995; Sung et al., 2014). Thus, BMI alone may be insufficient to explain lower-body strength differences, particularly in dynamic sports contexts.

Unlike strength measures, BMI was not significantly associated with lower-extremity power or agility in this study. This result illustrates the limitations of BMI as a non-specific anthropometric index that fails to capture critical components of performance, such as neuromuscular efficiency, rate of force development, and motor coordination. Dynamic performance traits, such as jump distance and agility, are influenced not only by muscular strength but also by velocity-specific neural activation patterns, segmental limb proportions, and proprioceptive control. For example, athletes with similar BMI values may differ significantly in tendon elasticity, ground contact time, or intersegmental coordination, all of which directly affect jump and agility performance. Our results contrast with those of previous studies that reported a negative correlation between BMI and explosive power or jump performance in overweight adolescents (Lopes et al., 2019). However, these studies often lacked control for the training background and maturity levels. Performance outcomes, such as jumping ability and agility, are more sensitive to neuromuscular efficiency, limb length ratios, and motor control than simply body size or mass (Akbar et al., 2022; Black et al., 2010; Bosco et al., 1982; Lamas et al., 2012). This suggests that while BMI may reflect generalized mass-related adaptations, it does not adequately capture the functional and biomechanical qualities underpinning high-speed movement, especially in sports that require quick acceleration, deceleration, and directional change.

Comparative analyses between contact and non-contact sports athletes revealed greater upper and lower body strength in contact sports and greater lower body power in non-contact sports. These findings likely reflect sport-specific adaptations, as contact sports generally involve frequent resistance-based movements, physical collisions, and a greater emphasis on muscular development. Interestingly, despite these differences, no group disparities were found in terms of agility performance or BMI. The lack of difference in agility suggests that, regardless of sport type, agility may be influenced more by individual motor skills training than by sport classification. Likewise, the similarity in BMI across groups highlights its limited utility in capturing training-specific physiological adaptations.

However, prior studies have reported that a higher BMI is associated with reduced levels of physical performance in adults and walking speed (Visser et al., 1998; Woo et al., 2007). In our results, the contact sports group has higher BMI compared to the non-contact sports group, and they tend to have better upper body strength (57.84 ± 18.80 vs 45.79 ± 15.51) and lower body strength (106.34 ± 27.72 vs 96.95 ± 32.49). Notably, the non-contact sports group with lower BMI had better performance in terms of lower body power (2.26 ± 0.31 vs 2.17 ± 0.19). This observation can be interpreted through Newton’s law (Power = Force × velocity), where jumping performance reflects both speed and strength. Recent frameworks on ballistic performance emphasize the importance of the force-velocity (f-v) profile, with optimal performance occurring when the force and velocity are appropriately balanced (Morin & Samozino, 2016; Samozino et al., 2008, 2012, 2013). These findings suggest that sport type and the specific neuromuscular demands it imposes may play a more critical role than BMI in determining the strength and power outcomes in adolescent athletes.

Collectively, these findings highlight the need for more precise assessment tools for evaluating the physical performance of adolescent athletes. Although BMI may offer some predictive utility for upper-body strength owing to its partial reflection of muscle mass, it is inadequate for capturing dynamic performance attributes such as power and agility. Future studies should consider including measures such as fat-free mass, segmental muscle volume, or sport-specific training history to better capture the determinants of athletic performance.

Limitations:

Several limitations of this study should be considered when interpreting these findings. First, sport-specific training history, nutritional status, and pubertal maturation were not assessed, which may have influenced physical performance and confounded relationships with BMI. These variables need to be assessed in future analyses so that individual variability can be better illustrated. Second, the cross-sectional design precludes causal inferences between BMI and performance outcomes. Longitudinal studies would be better to evaluate how changes in body composition over time influence strength, power, and agility development in young athletes. Finally, our sample included adolescent athletes from five sports, which may limit the generalizability of the findings to other sports. Future studies should include a wider variety of sports to enhance the external validity.

Practical Applications:

This study provides important insights for coaches, athletic trainers, and sports scientists working with adolescent athletes. While BMI can offer a rough estimate of body size, it should not be used as a standalone measure to evaluate athletic potential or physical fitness. Clinical practitioners should prioritize functional assessments and body composition analysis over BMI to identify performance capabilities and tailor strength and conditioning programs more effectively. In particular, contact sports athletes may benefit from targeted strength and hypertrophy programming, and non-contact athletes might focus more on speed, agility, and power development, which aligns with their sport-related demands. Moreover, the findings highlight that sport type is a stronger predictor of performance traits than BMI is. Therefore, individualized training strategies should account for the specific neuromuscular and metabolic demands of each sport rather than rely on generalized anthropometric metrics.

5. Conclusion

Our study found that BMI was moderately associated with upper-body strength and weakly associated with lower-body strength among adolescent athletes. However, there was no significant association between BMI and lower-body power or agility. Additionally, athletes in contact sports demonstrate greater strength and power than those in non-contact sports. Therefore, we can conclude that BMI may offer some predictive value for upper body strength; however, it appears insufficient for evaluating overall athletic performance. Based on the present findings, future studies should utilize a longitudinal method and focus on sport-specific demands when assessing adolescent athletic performance.

 Funding

Authors declare that they do not receive any funding.

Conflict of Interest

Authors declare that they do not have any conflict of interest.

References

Akbar, S., Soh, K. G., Jazaily Mohd Nasiruddin, N., Bashir, M., Cao, S., & Soh, K. L. (2022). Effects of neuromuscular training on athletes physical fitness in sports: A systematic review. Frontiers in Physiology, 13, 939042. https://doi.org/10.3389/fphys.2022.939042.

Baleilevuka-Hart, M. E., Holmes, K. W., Khader, A., De Alba, C. E. G., & Huang, J. H. (2024). Competitive sports participation is associated with decreased risk of obesity in children with bicuspid aortic valve. Pediatric Cardiology, 45(7), 1596–1602. https://doi.org/10.1007/s00246-023-03237-3.

Black, T., Messick, B., & Cipriani, D. (2010). Segmental limb length and vertical jump height. Journal of Strength and Conditioning Research, 24, 1. https://doi.org/10.1097/01.JSC.0000367071.99822.16.

Bosco, C., Ito, A., Komi, P. V., Luhtanen, P., Rahkila, P., Rusko, H., & Viitasalo, J. T. (1982). Neuromuscular function and mechanical efficiency of human leg extensor muscles during jumping exercises. Acta Physiologica Scandinavica, 114(4), 543–550. https://doi.org/10.1111/j.1748-1716.1982.tb07022.x.

Chen, H., Leetong-in, P., & Tasnaina, N. (2025). Development of speed agility and quickness exercises add to the wushu training program for primary school students. International Journal of Sociologies and Anthropologies Science Reviews, 5(2), 315–326. https://doi.org/10.60027/ijsasr.2025.5668.

Chinn, S. (2006). Definitions of childhood obesity: Current practice. European Journal of Clinical Nutrition, 60(10), 1189–1194. https://doi.org/10.1038/sj.ejcn.1602436.

Graf, C., Koch, B., Kretschmann-Kandel, E., Falkowski, G., Christ, H., Coburger, S., Lehmacher, W., Bjarnason-Wehrens, B., Platen, P., Tokarski, W., Predel, H. G., Dordel, S. (2004). Correlation between BMI, leisure habits and motor abilities in childhood (CHILT-Project). International Journal of Obesity, 28(1), 22–26. https://doi.org/10.1038/sj.ijo.0802428.

Hasan, N. A. K. A. K., Kamal, H. M., & Hussein, Z. A. (2016). Relation between body mass index percentile and muscle strength and endurance. Egyptian Journal of Medical Human Genetics, 17(4), 367–372. https://doi.org/10.1016/j.ejmhg.2016.01.002.

Haugen, T., Seiler, S., Sandbakk, Ø., & Tønnessen, E. (2019). The training and development of elite sprint performance: An integration of scientific and best practice literature. Sports Medicine—Open, 5(1), 44. https://doi.org/10.1186/s40798-019-0221-0.

Jingya, B., Ye, H., Jing, W., Xi, H., & Tao, H. (2013). Quantitative analysis and comparison of BMI among han, tibetan, and uygur university students in Northwest China. The Scientific World Journal, 2013(1), 180863. https://doi.org/10.1155/2013/180863.

Lamas, L., Ugrinowitsch, C., Rodacki, A., Pereira, G., Mattos, E. C. T., Kohn, A. F., & Tricoli, V. (2012). Effects of strength and power training on neuromuscular adaptations and jumping movement pattern and performance. Journal of Strength and Conditioning Research, 26(12), 3335–3344. https://doi.org/10.1519/JSC.0b013e318248ad16.

Li, X. (2015). Study on the rational use of a rural middle school sports venues and sports equipment resources. The Open Cybernetics & Systemics Journal, 9(1), 2897–2903. https://doi.org/10.2174/1874110X01509012897.

Lopes, V. P., Malina, R. M., Gomez-Campos, R., Cossio-Bolaños, M., Arruda, M.., & Hobold, E. (2019). Body mass index and physical fitness in Brazilian adolescents. Jornal De Pediatria, 95(3), 358–365. https://doi.org/10.1016/j.jped.2018.04.003.

Lotan, R., Thein, R., Gordon, B., Tenenbaum, S., Derazne, E., Tzur, D., Afek, A., & Hershkovich, O. (2023). Is there an association between BMI, height, and gender and long-bone fractures during childhood and adolescence? A large cross-sectional population study of 911,206 subjects. Children, 10(6), 984. https://doi.org/10.3390/children10060984.

Maffiuletti, N. A., Jubeau, M., Munzinger, U., Bizzini, M., Agosti, F., De Col, A., Lafortuna, C. L., & Sartorio, A. (2007). Differences in quadriceps muscle strength and fatigue between lean and obese subjects. European Journal of Applied Physiology, 101(1), 51–59. https://doi.org/10.1007/s00421-007-0471-2.

Morin, J. -B., & Samozino, P. (2016). Interpreting power-force-velocity profiles for individualized and specific training. International Journal of Sports Physiology and Performance, 11(2), 267–272. https://doi.org/10.1123/ijspp.2015-0638.

Nuttall, F. Q. (2015). Body mass index: Obesity, BMI, and health a critical review. Nutrition Today, 50(3), 117–128. https://doi.org/10.1097/NT.0000000000000092.

Okely, A. D., Booth, M. L., & Chey, T. (2004). Relationships between body composition and fundamental movement skills among children and adolescents. Research Quarterly for Exercise and Sport, 75(3), 238–247. https://doi.org/10.1080/02701367.2004.10609157.

Raudsepp, L., & Jürimäe, T. (1997). Relationships of physical activity and somatic characteristics with physical fitness and motor skill in prepubertal girls. American Journal of Human Biology: The Official Journal of the Human Biology Council, 9(4), 513–521. 3.0.CO;2-P}{https://doi.org/10.1002/(SICI)1520-6300(1997)9:43.0.CO;2-P}?>.

Reis, E., Frick, U., & Schmidtbleicher, D. (1995). Frequency variations of strength training sessions triggered by the phases of the menstrual cycle. International Journal of Sports Medicine, 16(8), 545–550. https://doi.org/10.1055/s-2007-973052.

Rolland, Y., Lauwers-Cances, V., Pahor, M., Fillaux, J., Grandjean, H., & Vellas, B. (2004). Muscle strength in obese elderly women: Effect of recreational physical activity in a cross-sectional study. The American Journal of Clinical Nutrition, 79(4), 552–557. https://doi.org/10.1093/ajcn/79.4.552.

Samozino, P., Edouard, P., Sangnier, S., Brughelli, M., Gimenez, P., & Morin, J. -B. (2013). Force-velocity profile: Imbalance determination and effect on lower limb ballistic performance. International Journal of Sports Medicine, 35(6), 505–510. https://doi.org/10.1055/s-0033-1354382.

Samozino, P., Morin, J. -B., Hintzy, F., & Belli, A. (2008). A simple method for measuring force, velocity and power output during squat jump. Journal of Biomechanics, 41(14), 2940–2945. https://doi.org/10.1016/j.jbiomech.2008.07.028.

Samozino, P., Rejc, E., Di Prampero, P. E., Belli, A., & Morin, J. -B. (2012). Optimal force-velocity profile in ballistic movements—Altius. Medicine & Science in Sports & Exercise, 44(2), 313–322. https://doi.org/10.1249/MSS.0b013e31822d757a.

Sedeaud, A., Marc, A., Marck, A., Dor, F., Schipman, J., Dorsey, M., Haida, A., Berthelot, G., & Toussaint, J. -F. (2014). BMI, a performance parameter for speed improvement. PLoS ONE, 9(2), e90183. https://doi.org/10.1371/journal.pone.0090183.

Sun, M., Soh, K. G., Cao, S., Yaacob, A. B., Ma, S., & Ding, C. (2025). Effects of speed, agility, and quickness training on athletic performance: A systematic review and meta-analysis. BMC Sports Science, Medicine and Rehabilitation, 17(1), 66. https://doi.org/10.1186/s13102-025-01101-w.

Sung, E., Han, A., Hinrichs, T., Vorgerd, M., Manchado, C., & Platen, P. (2014). Effects of follicular versus luteal phase-based strength training in young women. SpringerPlus, 3(1), 668. https://doi.org/10.1186/2193-1801-3-668.

Sung, E. -S., Han, A., Hinrichs, T., Vorgerd, M., & Platen, P. (2022). Impact of body mass index on muscle strength, thicknesses, and fiber composition in young women. International Journal of Environmental Research and Public Health, 19(16), 9789. https://doi.org/10.3390/ijerph19169789.

Tian, Y., Jiang, C., Wang, M., Cai, R., Zhang, Y., He, Z., Wang, H., Wu, D., Wang, F., Liu, X., He, Z., An, P., Wang, M., Tang, Q., Yang, Y., Zhao, J., Lv, S., Zhou, W., Yu, B., McNaughton, L. R., et al. (2016). BMI, leisure-time physical activity, and physical fitness in adults in China: Results from a series of national surveys, 2000-14. The Lancet Diabetes & Endocrinology, 4(6), 487–497. https://doi.org/10.1016/S2213-8587(16)00081-4.

Tiggemann, M. (2005). Body dissatisfaction and adolescent self-esteem: Prospective findings. Body Image, 2(2), 129–135. https://doi.org/10.1016/j.bodyim.2005.03.006.

Tyler, T. F., Mchugh, M. P., Mirabella, M. R., Mullaney, M. J., & Nicholas, S. J. (2006). Risk factors for noncontact ankle sprains in high school football players: The role of previous ankle sprains and body mass index. The American Journal of Sports Medicine, 34(3), 471–475. https://doi.org/10.1177/0363546505280429.

Visser, M., Harris, T. B., Langlois, J., Hannan, M. T., Roubenoff, R., Felson, D. T., Wilson, P. W., & Kiel, D. P. (1998). Body fat and skeletal muscle mass in relation to physical disability in very old men and women of the Framingham Heart Study. The Journals of Gerontology. Series A, Biological Sciences and Medical Sciences, 53(3), M214–221. https://doi.org/10.1093/gerona/53a.3.m214.

Wang, Q., Qian, J., Pan, H., & Ju, Q. (2023). Relationship between body composition and upper limb physical fitness among Chinese students: 4-Year longitudinal follow-up and experimental study. Frontiers in Physiology, 14, 1104018. https://doi.org/10.3389/fphys.2023.1104018.

Woo, J., Leung, J., & Kwok, T. (2007). BMI, body composition, and physical functioning in older adults. Obesity (Silver Spring, Md.), 15(7), 1886–1894. https://doi.org/10.1038/oby.2007.223.

Zaccagni, L., & Gualdi-Russo, E. (2023). The impact of sports involvement on body image perception and ideals: A systematic review and meta-analysis. International Journal of Environmental Research and Public Health, 20(6), 5228. https://doi.org/10.3390/ijerph20065228.

Zhang, Q., Yang, L., Tian, N., Wang, T., & Burkey, T. E. (2024). Anthropometric and physical attribute profile for elite female ice hockey players in China. European Journal of Sport Sciences, 3(2), 9–14. https://doi.org/10.24018/ejsport.2024.3.2.158.

Zoico, E., Di Francesco, V., Guralnik, J. M., Mazzali, G., Bortolani, A., Guariento, S., Sergi, G., Bosello, O., & Zamboni, M. (2004). Physical disability and muscular strength in relation to obesity and different body composition indexes in a sample of healthy elderly women. International Journal of Obesity, 28(2), 234–241. https://doi.org/10.1038/sj.ijo.0802552.











	[image: images]
	Copyright: © 2025 Wu et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original source is cited.





Table of Contents


	
Body Mass Index and Sport Type as Predictors of Strength, Power, and Agility in Adolescent Athletes: A Cross-Sectional Study






Guide


	
Body Mass Index and Sport Type as Predictors of Strength, Power, and Agility in Adolescent Athletes: A Cross-Sectional Study





OEBPS/Images/EJ-SPORT_244-fig-3.png
Mean Values

Contact Sport

mm Upper Body Strength (kg)
mmm Lower Body Strength (kg)
B Lower Body Power (m)
e Agility (s)

Non-Contact Sport






OEBPS/Images/Eos-copy.png





OEBPS/Images/table-1.png
TABLE I: DESCRIPTIVE STATISTICS FOR STUDY VARIABLES (N = 198)
Variable Mean £ SD
Age (years) 15.19 £ 1.33
BMI 21.06 + 4.25
Upper body strength (kg) 52.85 £ 18.46
Lower body strength (kg) 102.45 + 30.07
Lower body power (m) 2.29+0.32
Agility (s) 6.05+0.78
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TABLE III: Groupr COMPARISON OF CONTACT AND NON-CONTACT SPORT ATHLETES ON PHYSICAL PERFORMANCE

Variable Contact mean (SD) Non-contact mean (SD) p-value Cohen’s d
BMI 21.23 (& 4.45) 20.81 (& 3.96) 0.479 0.10
Upper body strength (kg) 57.84 (+ 18.80) 45.79 (£ 15.51) <0.001 0.69
Lower body strength (kg) 106.34 (£ 27.72) 96.95 (+ 32.49) 0.035 0.32
Lower body power (m) 2.17 (£ 0.19) 2.26 (£ 0.31) 0.030 —0.34

Agility (s) 6.38 (£ 0.77) 6.35 (£ 0.67) 0.804 0.04
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TABLE II:

DISTRIBUTION OF BMI CATEGORIES BY SPORT TYPE

BMI category Contact sport (n = 116) Non-contact sport (n = 82)
Normal 98 (84.5%) 79 (96.3%)
Overweight 11 (9.5%) 1(1.2%)
Obese 7 (6.0%) 2 (2.4%)
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