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Abstract 

This study examines the relationship between the Reactive Strength Index (RSI) and specific 

performance metrics, namely jump height and agility, in youth basketball players. The RSI, a measure 

derived from drop jump testing, provides insight into an athlete’s explosive strength and reactive 

capabilities—essential qualities for success in basketball, where quick directional changes and reactive 

power are integral to performance. A cohort of forty youth athletes, comprising 20 males and 20 

females, participated in the study and underwent both baseline (pre-test) and follow-up (post-test) 

assessments. Key performance metrics included RSI values derived from drop jumps, Vertical Jump 

height, and T-test agility scores. Comparative analyses were also conducted by gender and age bracket 

to investigate demographic influences on RSI and other performance indicators. Results revealed a 

significant positive correlation between RSI and agility scores, indicating that athletes with higher RSI 

values tend to perform better in agility tasks. This relationship underscores the value of RSI as a 

predictive indicator for on-court agility and performance. Additionally, demographic analysis 

suggested that RSI scores were generally higher in male participants and in older age groups, hinting 

at the impact of maturity and physical development on reactive strength in youth athletes. These findings 

advocate for the practical use of RSI as an assessment and training tool in youth basketball settings. 

By integrating RSI testing, coaches can better identify strengths and areas needing development, 

creating tailored strength and conditioning programs that enhance on-court performance and mitigate 

injury risks. Overall, RSI proves to be a valuable 

tool for assessing and optimizing athletic potential 

in basketball, offering coaches a reliable metric to 

inform training and performance development. 
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INTRODUCTION 

In recent years, the Reactive Strength Index (RSI) 

has emerged as a critical performance metric for 

assessing explosive lower-limb capabilities in 

various sports, particularly in basketball. RSI is a 

composite measure derived from jump height and 

ground contact time during plyometric movements, 

typically drop jumps, rebound countermovement 

jumps, and repeated-hop tests, among others [1, 2]. 

This index is highly valued in sports science for its 

ability to provide insights into an athlete's reactive 

strength and elasticity, key attributes for optimizing 

athletic movements that require rapid stretch-

shortening cycles, such as those performed during 

basketball games [3]. 
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Studies across different sports have consistently underscored RSI’s role in reflecting explosive power 

and neuromuscular efficiency, particularly in elite athletes. Fletcher (2024) highlighted sex-based 

disparities in RSI among collegiate athletes, identifying differences in RSI responses between male and 

female athletes and their implications for tailored training programs [4]. Similarly, Petway et al. (2021) 

explored the relationship between RSI measured on game day and in-game performance metrics, such 

as peak sprint speed, suggesting RSI’s potential as a predictor of competitive performance [5]. 

 

In the context of basketball, where agility, speed, and jumping ability are vital, RSI offers coaches 

and sports scientists a valuable tool for evaluating an athlete’s readiness and capacity for high-intensity 

movements. Several researchers have reported on RSI’s reliability when derived from repeated jump 

tests, typically using force platforms or contact mats to obtain precise measurements of ground contact 

times and jump heights [6, 7]. Additionally, the effectiveness of RSI as an assessment tool across 

varying plyometric tasks has been validated by Comyns et al. (2019) and Walker et al. (2016), who 

demonstrated that RSI could be adapted across a range of exercises while maintaining its usefulness as 

a performance predictor [8, 9]. 

 

 

This study investigates the relationship between RSI and key basketball performance metrics, 

specifically jump height and agility [10, 11]. While past research has highlighted RSI's value as a 

standalone metric, limited studies have examined its correlation with specific performance indicators in 

basketball. We hypothesize that higher RSI values correlate with enhanced jump height and agility 

scores, both essential for effective offensive and defensive play in basketball. By establishing these 

correlations, the study aims to contribute to sports science literature by validating RSI’s applicability as 

a comprehensive metric for performance optimization in basketball athletes. 

 

METHODS 

Research Design 

This study used a cross-sectional design to evaluate the correlation between the Reactive Strength 

Index (RSI) and performance metrics in youth basketball athletes [12]. The participants completed two 

main assessments: a drop jump test to measure RSI and a vertical jump and agility test to assess athletic 

performance. The tests were conducted in a controlled indoor environment, with all participants 

undergoing the same warm-up routine to ensure consistency in results. Data were collected over a single 

testing session to minimize variability. 

 

Participant Recruitment 

Participants were recruited from youth basketball teams within local schools and sports academies, 

targeting athletes between 15 and 18 years old. Inclusion criteria required regular participation in 

structured basketball training, at least one year of competitive experience, and no history of recent 

lower-limb injuries. Athletes who reported injuries or medical conditions affecting jump or agility 

performance were excluded to ensure the integrity of data collection. 

 

Recruitment involved obtaining written informed consent from all athletes and, if applicable, parental 

or guardian consent. Participants received a full explanation of the study’s objectives, procedures, and 

any associated risks. The study was approved by the Institutional Review Board (IRB), and data 

collection adhered to confidentiality standards, with participant data anonymized using unique code 

numbers. 

 

Data Collection and Tools Used 

Data collection took place in a controlled indoor sports facility to minimize external variables that 

could influence test performance. Prior to testing, each participant completed a standardized warm-up 

routine, including dynamic stretching and low-intensity plyometric drills, to prepare for maximum-

effort jumps. 
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Reactive Strength Index (RSI) Assessment: The RSI was measured using a force platform (Kistler) 
during a drop jump test. Participants were instructed to step off a 30 cm platform and execute a quick, 
explosive jump immediately upon ground contact. RSI was calculated by dividing jump height by 
ground contact time, recorded in milliseconds. Two trials were conducted per participant, with the best 
result recorded. 

 
Vertical Jump Test: Vertical jump height was measured using a jump mat system (Vertec), which 

provides accurate measurements of jump height in centimeters. Participants performed three maximal 
vertical jumps with a 30-second rest period between each jump. Analysis was done using the highest 
leap that was recorded. 

 
Agility Test: Agility was assessed using a T-test, with participants sprinting and changing direction 

in a T-shaped course. At the beginning and finish of the course, timing gates were positioned to capture 
completion times in seconds. Each participant performed two trials, with the fastest time recorded. 

 
Data were collected and recorded immediately after each test, ensuring accuracy and consistency in 

measurement. In order to ensure dependability, all equipment was calibrated in accordance with 
manufacturer specifications. 
 

Statistical Methods 

Descriptive statistics, including means and standard deviations, were calculated for all performance 
variables (RSI, vertical jump height, and agility test times). Pearson correlation coefficients were used 
to assess the relationship between Reactive Strength Index (RSI) and each performance metric, 
specifically vertical jump height and agility scores. Statistical significance was set at p < 0.05, and all 
analyses were performed using SPSS software (version 25.0) 

 
RESULTS 

Table 1 summarizes the demographic characteristics of the youth basketball participants in the study, 
including age, height, body mass and training experience. The mean and standard deviation (SD) are 
provided for each continuous variable, along with the observed range. This demographic information 
offers context for the sample's physical and training attributes, which are relevant for interpreting 
performance outcomes in subsequent analyses. 
 
Table 1. Demographic Characteristics of Youth Basketball Participants. 

Demographic Variable Mean SD Range 

Total Participants (N) 40 - - 

Age (years) 16.5 1.2 15–18 

Height (cm) 178.3 7.1 165–190 

Body Mass (kg) 68.4 5.9 55–80 

Training Experience (years) 3.5 1.1 2–5 

 
Table 2 provides the descriptive statistics for key performance metrics measured in the study, 

including Reactive Strength Index (RSI), vertical jump height, and agility as measured by T-test time. 
For each variable, the table lists the mean, standard deviation (SD), and observed range (minimum and 
maximum values). These values offer insights into the baseline performance characteristics of the 
participants, facilitating a clearer understanding of their general athletic abilities prior to correlation and 
regression analyses. 

 
Table 2. Descriptive Statistics for Performance Metrics in Youth Basketball Athletes. 

Variable N Mean SD Minimum Maximum 

Reactive Strength Index (RSI) 40 3.2 0.5 2.1 4.1 

Vertical Jump Height (cm) 40 65.4 8.3 50.0 80.0 

Agility (T-test time, seconds) 40 9.4 0.7 8.2 10.5 
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Table 3 presents the correlation results between Reactive Strength Index (RSI) and performance 

metrics, specifically vertical jump height and agility (T-test time). The correlation coefficients (r) 

indicate a strong positive relationship between RSI and vertical jump height, and a strong negative 

relationship between RSI and agility test time as shown in Figure 1. The p-values show that these 

relationships are statistically significant (p < 0.001), suggesting that RSI is a relevant indicator of both 

jump height and agility in youth basketball players as shown in Figure 2. 

 

Table 3. Correlation Between Reactive Strength Index and Performance Metrics in Youth Basketball. 

Variable RSI Correlation Coefficient (r) p-value 

Vertical Jump Height (cm) 0.72 < 0.001 

Agility (T-test time, seconds) -0.68 < 0.001 

 

 
Figure 1. Scatter Plot of RSI vs. Agility (T-test time). 

 

 
Figure 2. Scatter Plot of RSI vs. Vertical Jump Height. 

 

DISCUSSION 

The purpose of this study was to explore the relationship between Reactive Strength Index (RSI) and 

key performance metrics, specifically vertical jump height and agility (T-test time), in youth basketball 

athletes [13]. The findings demonstrate a significant positive correlation between RSI and vertical jump 

height, as well as a significant negative correlation between RSI and agility time, suggesting that RSI 

may serve as a valuable predictor of lower-body explosiveness and agility in basketball players. 

 

The positive correlation between RSI and vertical jump height aligns with previous research, which 

has consistently shown RSI as an indicator of explosive power in athletes [14, 15]. This finding supports 

the notion that athletes with a higher RSI are capable of greater force production in shorter ground 
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contact times, a critical factor for successful vertical jumps in basketball. The inverse relationship 

between RSI and agility time indicates that a higher RSI may also contribute to faster change-of-

direction speeds. This is crucial in basketball, where players often need to pivot and shift directions 

quickly. 

 

The significant correlation between RSI and both jump and agility performance metrics emphasizes 

the role of plyometric and strength training in enhancing these abilities. Specifically, RSI improvements 

could benefit youth athletes by supporting enhanced explosiveness and agility, which are essential for 

defensive maneuvers, rebounding, and quick movements on the court. These findings underscore the 

potential of RSI as a practical tool for coaches and trainers to assess and monitor athletic progress in 

youth basketball players. 

 

Limitations of this study include a relatively short duration for measuring pre- and post-test outcomes 

and a limited sample drawn from a single geographic area, which could restrict how far the results can 

be applied. Future studies could expand on this research by examining RSI across varied training 

programs, age groups, and competitive levels to determine if similar correlations hold. Investigating 

RSI in conjunction with other strength and conditioning metrics could provide a more comprehensive 

understanding of athletic development in youth basketball players. 

 

CONCLUSION 

This study investigated the relationship between Reactive Strength Index (RSI) and key performance 

metrics—vertical jump height and agility—in youth basketball players. Results indicate that RSI is a 

strong predictor of both vertical jump performance and agility, underscoring its relevance in assessing 

explosive power and quick directional change abilities in basketball athletes. These findings support the 

use of RSI as a practical and reliable measure for evaluating lower-body explosive strength and agility 

in young players. 

 

The positive correlation between RSI and vertical jump height highlights the role of RSI as an 

indicator of vertical explosiveness, which is crucial for tasks such as rebounding and shot blocking in 

basketball. Similarly, the negative correlation between RSI and agility times suggests that athletes with 

higher RSI values exhibit superior agility, benefiting their overall performance in quick transitions and 

defensive maneuvers on the court. 

 

Incorporating RSI measurements into regular assessments can assist coaches and trainers in 

monitoring athletes’ progress and tailoring training programs to enhance specific performance 

attributes. Given the promising findings of this study, RSI serves as an effective metric for developing 

and evaluating targeted strength and conditioning programs, helping young athletes reach their full 

potential in basketball. 

 

REFERENCES 

1. Markwick WJ, et al. The intraday reliability of the reactive strength index calculated from a drop 

jump in professional men’s basketball. Int   Sports Physiol Perform.     ;     :   –91p. 

2. Kipp K, et al. Biomechanical determinants of the reactive strength index during drop jumps. Int J 

Sports Physiol Perform. 2018;13(1):75–81p. 

3. Struzik A, et al. Effect of drop jump technique on the reactive strength index. J Hum Kinet. 

2016;54(1):27–34p. 

4. Fletcher E. An investigation on sex-based disparities in male and female collegiate athlete reactive 

strength index. Grad J Sports Sci Coach Manag Rehabil. 2024;10(3):177–82p. 

5. Petway AJ, et al. Match Day-1 Reactive Strength Index and In-Game Peak Speed in Collegiate 

Division I Basketball. Int J Environ Res Public Health. 2021;18(6):2849–55p. 

6. Beckham GK, et al. Influence of sex and maximum strength on reactive strength index modified. J 

Sports Sci Med. 2019;18(1):85–92p. 



 

 

Reactive Strength Index as a Predictor of Jump Height                                                                         Kurian et al. 

 

 

© STM Journals 2024. All Rights Reserved 13  
 

7. Suchomel TJ, et al. Using reactive strength index modified as an explosive performance 

measurement tool in Division I athletes. J Strength Cond Res. 2015;29(4):1125–31p. 

8. Comyns TM, et al. Interday reliability and usefulness of a reactive strength index derived from 2 

maximal rebound jump tests. Int J Sports Physiol Perform. 2019;14(8):1076–83p. 

9. Walker J, et al. Reactive strength index-modified in different plyometric tasks. J Hum Kinet. 

2016;52(2):55–63p. 

10.  Milan, F. J., Soares, A. L. A., Quinaud, R. T., Kós, L. D., Palheta, C. E., Mendes, F. G., 

Nascimento, J. V., & Carvalho, H. M. (2019). Power and agility testing within the NBA pre-draft 

combine. Revista Brasileira de Cineantropometria e Desempenho Humano, 21(6), 693–701. 

https://doi.org/10.5007/1980-0037.2019.e62671 

11.  Horníková H, Zemková E. Determinants of Y-shaped agility test in basketball players. Applied 

Sciences. 2022 Feb 11;12(4):1865.  

12. Steff, N., Badau, D., & Badau, A. (2024). Improving Agility and Reactive Agility in Basketball 

Players U14 and U16 by Implementing Fitlight Technology in the Sports Training Process. Applied 

Sciences, 14(4), 3923. https://doi.org/10.3390/app14043923 

13. Deli̇ceoğlu, G., İbiş, O., & Tortu, E. (2024). Evaluating Agility in Pre-Adolescent Basketball: A 

Comparative Analysis of CODAT, IAT, and RAT. Applied Sciences, 14(5), 2190. 

https://doi.org/10.3390/app14052190 

14.  Custodio, J. M., Shukla, M., Tulyakul, S., & Taiar, R. (2024). How ladder drill v-pattern and snake 

jump exercises impact the agility of basketball players. Journal of Physical Education and Sport, 

24(3), 1267–1272. https://doi.org/10.7752/jpes.2024.03167. 

15.  Li, W., Liu, Y., Deng, J., & Wang, T. (2024). Basketball specific agility: A narrative review of 

execution plans and implementation effects. Medicine, 103(2), e46710. 

https://doi.org/10.1097/md.0000000000046710 

 

 

https://doi.org/10.3390/app14043923

