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Abstract

Introduction: CrossFit training can mirror on a physical and technical basketball species im-
proving explosive power, trunk stability, and agility, which are the main performance charac-
teristics of basketball games.

Objective: The study aims to evaluate the impact of an eight-week CrossFit-based training
course will influence body composition, strength, aerobic and anaerobic capacity, rebounding,
and footwork among male players.

Methodology: The sample in the study was 32 Al-Ahsa, Saudi Arabian players. Two groups were
randomly assigned: experimental, which consisted of 16 players, and control, which also con-
sisted of 16 players. The implementation of an experimental eight-week program was con-
ducted with both groups. The primary stage of the training session included CrossFit exercises
in the experimental group.

Results: The experimental group demonstrated better results as compared to the control group,
with an improvement level of 5.85 to 18.20. (p < 0.001; ES = 0.23-0.94).

Discussion: The data obtained indicates improvements in body composition, muscle strength,
and aerobic and anaerobic capacity, as well as basketball-specific skills (rebounding, footwork)
increased in the group of participants (experimental group, EG) in the eight-week CrossFit
training program, and the findings are higher compared to the control group (CG).

Conclusion: The experimental program, which was implemented, had a positive effect on body
composition, where a lower proportion of fat and more muscular mass was recorded. Owing to
the incorporation of cross-fit training, muscular strength was also boosted, and some physio-
logical variables were also strengthened, consequently making the participants enhance their
rebounding and footwork abilities.
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Resumen

Introduccidn: El entrenamiento de CrossFit puede reflejarse en la practica fisica y técnica del
baloncesto, mejorando la potencia explosiva, la estabilidad del tronco y la agilidad, principales
caracteristicas de rendimiento en este deporte.

Objetivo: El estudio busca evaluar el impacto de un curso de entrenamiento de ocho semanas
basado en CrossFit en la composicién corporal, la fuerza, la capacidad aerdbica y anaerobica, el
rebote y el juego de pies en jugadores masculinos.

Metodologia: La muestra del estudio estuvo compuesta por 32 jugadores del equipo Al-Ahsa de
Arabia Saudita. Se asignaron aleatoriamente dos grupos: experimental, compuesto por 16 juga-
dores, y control, también compuesto por 16 jugadores. Se implementé un programa experimen-
tal de ocho semanas con ambos grupos. La fase principal de la sesidon de entrenamiento incluyé
ejercicios de CrossFit en el grupo experimental.

Resultados: El grupo experimental mostré mejores resultados en comparacion con el grupo
control, con un nivel de mejora de 5,85 a 18,20 (p < 0,001; ES=0,23-0,94).

Discusion: Los datos obtenidos indican mejoras en la composicién corporal, la fuerza muscular,
la capacidad aerdbica y anaerdbica, asi como en las habilidades especificas del baloncesto (re-
bote, juego de pies), en el grupo de participantes (grupo experimental, GE) del programa de
entrenamiento CrossFit de ocho semanas, y los resultados son superiores en comparacién con
el grupo control (GC).

Conclusion: El programa experimental implementado tuvo un efecto positivo en la composicién
corporal, registrandose una menor proporcioén de grasa y un mayor porcentaje de masa mus-
cular. Gracias a la incorporacién del entrenamiento CrossFit, también se incrementé la fuerza
muscular y se fortalecieron algunas variables fisiolégicas, lo que permitié a los participantes
mejorar sus habilidades en el rebote y el juego de pies.

Palabras clave

CrossFit; Vo2max, masa grasa, rebote, trabajo de pies, Battle Ropes; Trx; levantamiento de pe-
sas, pliométrico.
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Introduction
___________________________________________________________________________________________________________________________|
Basketball is an intermittent, high-intensity team sport that requires the combination of anaerobic
power, muscular strength, agility, and quick footwork, combined with efficient rebounding skills and
tactical awareness (Li et al., 2024; Altavilla & Raiola, 2014). The demands of the game in terms of phys-
ical and physiological aspects require that well-programmed training regimens should be utilized to
optimize performance with a reduced risk of injury (Ryadova et al.,, 2023). Because of this, novel training
practices have been pursued in greater detail to maximize general fitness and sport-specific basketball
abilities. Basketball is defined by stop-and-go high-intensity work, and players must be at their best
concerning physical condition and resilience to injuries. As a result, sport-specific training programs
have risen in prominence due to their capacity to improve performance measures, which include in-
creases in aerobic capacity, agility, and anaerobic power. Studies have already indicated that intensity-
modulated training, such as High-Intensity Interval Training (HIIT), could vastly enhance VO2 max by
up to 13.3 percent more than conventional endurance training (Shamim, 2021). Borkar and Badwe
(2023) conducted a randomized controlled trial and showed that sports-specific training lasting 12
weeks produced clinically important positive changes in speed, agility, and anaerobic performance in
basketball players. Likewise, more well-organized agility training with plyometric exercises and re-
sistance-based methods has been observed to be beneficial in improving primary movement patterns
used in basketball playing, such as quick direction changing and reactive footwork (Li et al., 2024). The
results of this study are relevant to emphasize the need to include scientifically supported, functional
training modes in basketball conditioning programs.

In this context, interest has emerged in functional training methodologies such as CrossFit, given their
potential to integrate multiple physical abilities into a single session. CrossFit, which involves the com-
bination of many movements associated with weightlifting, plyometrics, ggmnastics, and aerobic condi-
tioning to improve physical capacity in total (Feito et al., 2018). This practice has drawn major concern
in sports science. It has been able to increase body composition, muscular strength, and cardiorespira-
tory fitness which are major contributors of sports performance in basketball and other games
(Ningrum etal.,, 2025; Alsharab etal., 2024; Cabrera Linares et al., 2024; Perna et al., 2016). Here, crossfit
can be considered as an entire training regime that has the potential of accommodating many forms of
physical demands at the same time, and because of this, it is especially applicable to sports that neces-
sitate explosive power, agility, and endurance.

Although research on the overall benefits of CrossFit has become increasingly more present, there is
little research done on its specific effects on basketball-related skills, e.g., rebounding and footwork.
They are essential skills in competition, but little is known about how to improve them through specific
training programs such as Crossfits. This deficiency points to a potential research effort to investigate
the effects of CrossFit on a greater scale of physiological adaptations beyond that of examining its po-
tential ability to make sport-specific adaptations. Additionally, the research indicates that CrossFit ex-
ercise can improve the maximum oxygen capacity (VO2 max), anaerobic force, along with work capacity,
which are closely linked to the long-term achievement in-competitive basketball games (Putro et al,,
2025; Ponce-Garcia et al., 2024; Meier et al., 2023A; Dexheimer et al., 2019). The effects on vertical jump
height and lower-body power necessary to jump back successfully (de Alemida et al., 2023; Ramos de
Amorim et al., 2023; Feito et al., 2018; Perciavalle et al., 2016) could also be achieved through CrossFit
with its emphasis on explosive and multi-joint exercises, but evidence regarding how systematic Cross-
Fit programs can help in such areas is lacking.

CrossFit, a methodology of high intensity functional training (HIFT) involves blending various move-
ment patterns including weightlifting, plyometrics, ggmnastics, and aerobic training to all-round physi-
cal fitness. The technique has attracted the interest of sports science because of its effectiveness in en-
hancing the body composition, muscular strength, cardiorespiratory efficiency, and anaerobic capacity,
which are essential factors in the performance of competitive basketball and other sports (Alsharab et
al,, 2024; Cabrera Linares et al., 2024; Bendo et al,, 2024; Stankovi¢ et al.,, 2023; Feito et al,, 2018). They
directly correlate to athleticism as agility, and trunk stability in basketball, two of which are fundamen-
tal aspects of CrossFit multifaceted training (Corredor-Serrano & Garcia-Chaves, 2023; Martinez-Gomez
etal, 2020).
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Studies show that CrossFit training can indeed lead to a considerable improvement in physiological fac-
tors connected to basketball such as maximal oxygen uptake (VO2) anaerobic power, and able-bodied
force (Shamim, 2021; Martinez-Gémez et al., 2020). To give an example, there are studies demonstrating
that CrossFit interventions in basketball players result in increasing the vertical jump ability, sprint
speed, and agility following regulated exercises (Elkeky et al., 2020). Comparatively, plyometric and cir-
cuit-based exercise, which forms the basis of the CrossFit activities, have been demonstrated to increase
explosive power and reactive agility that are fundamental in the skills of rebounds and footwork (Hoyos-
Manrique et al., 2024; Moscatelli et al.,2023; Ricart Luna et al., 2020; Saini, 2019). These modifications
are also facilitated by the alterations in body composition including gaining lean mass and decreasing
the proportion of fat tissue, which improve acceleration, jumping performance, and the efficiency of
movements (Cordredor-Serrano & Garcia-Chaves, 2023).

Despite the multiple benefits attributed to CrossFit, there is a gap in the literature regarding its effect
on basketball-specific motor skills such as rebounding and footwork, which are crucial for competitive
performance. Although the physiological aspects of enhancement are well described, the specific link to
sport-genuine skills has not been adequately explored (Yogavarthini et al., 2024). To fill this gap, the
current study offers an eight-week program (based on CrossFit training) aimed at examining its impact
on the main physical and physiological variables as well as basketball-specific ones. These are body
composition, muscular strength, aerobic and anaerobic capacity, and skills such as rebounding and foot-
work. Through this combination, the research will therefore yield a clearer picture of how to employ
CrossFit to achieve the specific needs of basketball and therefore offer possible alternatives in the form
of practical advice to coaches and players who might be pursuing optimizing performance through in-
novative training approaches.

Nevertheless, the careful introduction of CrossFit programming should be emphasized because it is a
high-impact style of training that is linked to the higher risk of musculoskeletal injuries, especially in the
shoulders, lower back, and knees (Oliver-Lopez et al., 2022; Gianzina & Kassotaki, 2019). Besides, cases
of exertional rhabdomyolysis are reported, and the need to use individualized strategies and pay close
attention during an extreme conditioning program is obvious (Montalvo et al., 2017). Adjusting the
CrossFit exercise to suit the needs of basketball specifically, i.e., vertical jumps, side sprints, and rapid
acceleration, would increase its relevance when applied on the youth and amateur level (Besada & Pi-
zarro, 2024).

Method
|

Participants

The sample was determined by the formula of Thompson's finite population [15]. First, the general for-
mula to use when dealing with an infinite population was used with 95 percent confidence level (Z =
1.96), a 5 percent margin of error (d = 0.05), and an estimated proportion of 0.5 (p = 0.5). Nevertheless,
the total target population was composed of only 35 residents of Al-Ahsa, and hence the sample was
corrected by applying the finite population correction formula. The study involved 32 male basketball
players who were divided into an experimental and a control group (16 participants in each group)
randomly (see Table 1). The random allocation was done to produce a balance in the groups before the
intervention.

Procedure

Research variables were measured to test the homogeneity of the two groups before the beginning of
the training program over three days, to establish a baseline comparability. The criteria used to select
the participants included the following: (a) male gender, (b) minimum five-year experience in regular
basketball training and competition, (c) ability to train four times per week, and (d) no previous history
of chronic pathologies or use of any medications that might have an impact on the physiological or per-
formance results of the study. Moreover, the next exclusion criteria were conducted to keep scientific
integrity and reduce the number of confounding factors: Presence of cardiovascular or respiratory dis-
orders that can impede exercise tolerance, Failure to attend training, or to conform to testing proce-
dures.
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Study Design

During the intervention period, the players engaged in CrossFit training sessions at the Al-Adalah bas-
ketball court located in Al-Ahsa, Saudi Arabia. Pre-assessments were collected from the 2nd of January
to the 4th of Januall4, for the application of the tests for all the individuals. The experimental group was
subjected to a CrossFit based training program. The program was implemented from the 6th of January
2024 to the 29th of February 2024. The control group followed an identical training program on fre-
quency and duration but without any CrossFit activities. Post-measures for the experimental and the
control groups were implemented from the 2nd of February to the 4th of February 2024, using the same
procedures and conditions as the pre- and post-measurements. The participants were first briefed about
the potential risks of the study and completed informed consent forms to confirm their consent to par-
ticipate. The Ethics Committee of King Faisal University approved the research study under the refer-
ence KFU-REC-2023-FEB-ETHICS622.

Instrument
Assessment of Body Composition

Anthropometric measurements were done to assess the body composition through standardized and
reliable ways. The heights of participants were assessed with Martin Anthropological Scale, which is the
validated tool commonly used both in clinical and research practices (Kolachahi, Elmieh, & Talebi,
2020). As part of the measurement procedure, measurement participants were asked to stand straight
with feet together and crossed arms on their chests and make sure that their heels, buttocks, and upper
back were touching the vertical surface of the measuring device. They were also requested to ensure
they close their eyes and inhale deep to have perfect posture. The stadiometer was set up vertically and
measured height to nearest 0.1 cm.

The body weight and body composition parameters were evaluated with the help of the InBody 720
bioelectrical impedance analyzer (InBody Co., Seoul, South Korea), which is an accurate and highly re-
producible instrument that is thoroughly used in the research studies (Stankovic, Capric, & Djordjevic
etal, 2023; Gonzalez et al.,, 2019). To get trustworthy outcomes, we recommended that the participants
fast at least four hours before the test and not use caffeine or alcohol during a 24-hour period before the
examination and avoid any intense physical activity 12 hours before the assessment. The parameters of
body composition allocated were Body Mass Index (BMI), Body Fat Percentage (BFP%), Fat Mass (FM),
Fat-Free Mass (FFM) and Body Fat Index (BFI). Such measurements were also done to determine base-
line body composition data, and to check the change of the body composition before and after the inter-
vention.

Physiological Assessments

To fully review the physiological changes elicited by the CrossFit-style training program, important pa-
rameters such as aerobic capacity, anaerobic power and maximum oxygen uptake (VO 2 max) were
measured in a controlled laboratory environment.

V02 max and Aerobic Capacity Evaluation

A progressive treadmill test to volitional exhaustion was used to measure maximal oxygen consumption
(VO2 max) on a Lode Valiant Ultra 300 treadmill (Groningen, The Netherlands), which was interfaced
with a Cortex MetaMax 3B cardiopulmonary gas analysis system (Leipzig, Germany). The method using
this system makes it possible to measure oxygen uptake and carbon dioxide production breath-by-
breath with high accuracy and reliability (Zhang et al., 2023; Schutte et al., 2016).

Participants undertook a graded exercise test (GXT) beginning at a speed of 7-12 km/h with 1 percent
inclination and then increments of 1km/h every 3 minutes until voluntary exhaustion. Continuous mon-
itoring of Heart rate, perception of effort (Borg Scale), and expired gases were done during the test. The
oxygen uptake (VO 2) was averaged during the last 60 seconds of every stage, and the peak VO 2 before
the termination was considered VO 2 max (Goenarjo et al.,, 2021). All subjects were asked to Abstain
from caffeine, alcohol, and stimulants, at least 12 hours before testing. Avoid extreme physical exercise
24 hours before the test. Come in fast condition (at least 4 hours after the last meal). The test sessions
were carried out between 8.00 AM and 11.30 AM to limit the effects of diurnal changes in performance
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and physiology. The environmental conditions were kept constant at a temperature of 18 24 °C and
humidity of 30 - 60 percent, with all the variables being continuously monitored during the test period.

Anaerobic Power Testing

Anaerobic power has been measured by Margaria-Kalamen Staircase Test (MK Test) which is a well-
known field test to measure Maximum lower extremity power during short efforts (Beitia et al., 2022;
Haff & Dumke, 2018). During this test, the test subjects were to walk up a staircase composed of 9 steps
(each 17.5 cm high) as fast as they could after warming up lightly, and their performance was timed by
a digital watch or various electronic gate timers. The formulae used to calculate power output was
Power (Watts) = (Body mass (kg) x Vertical distance (m) x g)/Time (s) and g is a gravitational terminal
velocity (9.81 m/s 2). Although this test is among the best tests to measure peak anaerobic power, it is
mainly used to measure mechanical Maximum lower extremity power during short tasks.

Muscle Strength, Core Stability and Skill Assessment

On the second day, muscle strength was measured using the Vertec® Jump (V]) test, the Medicine Ball
Javelin Quadrathlon (MBQJ) test, and the plank (P) test to determine trunk stability. All the participants
warmed up for 10 minutes before the tests, which involved both running and walking for five minutes
and dynamic stretching for five minutes. Rebounding and footwork skills were tested on the third day,
and the warm-up was as follows: five minutes of running/walking, five minutes of dynamic stretching,
and five minutes of shooting and rebounding the ball (see Appendix A).

Vertec® Vertical Jump Test (V]): The lower-body power was measured via the vertical jump test (V])
because this is especially important in basketball performance, especially during rebounding move-
ments. It was performed with the use of the Vertec® device (Jump USA, Sunnyvale, CA, USA), which is a
valid and reliable instrument to measure the vertical jump height using a set of adjustable and rotating
plastic vans (Buckthorpe, Morris, & Folland, 2012; Selvamoorthy, Macgregor, Donald, & Hunter, 2024).
The subjects were asked to complete the test in standardized conditions after a dynamic warm-up that
included light jogging, mobility work, and submaximal jumps. All the participants were tested under the
Vertec® in the same position (dominant shoulder over the top of the vanes). They stood about 10 cm in
front of the device, with their faces toward the vanes, their feet flat on the ground, and then jumped. To
provide the greatest effort, they were asked to bend their knees and swing their arms back during the
countermovement part. Then, hips, knees, and ankles straight away, swing the dominant arm upwards.
Feel and move the highest vanes you can know of the highest jump. Each participant was tested three
times, with 30 seconds of rest between the attempts to exclude the influence of fatigue. Each trial was
measured, and the maximum displacement of the vans was recorded and analyzed by transferring the
values into centimeters. Statistical evaluation was done using the best score out of the three attempts.
The mode of calculation offers a reasonably convenient and field-tested gauge of the lower-body power,
which is especially appropriate in measuring adaptation when the training involves high-intensity func-
tional training like CrossFit.

MBQT: Medicine Ball Javelin Quadrathlon Test was taken to measure the upper-body power. The dy-
namic throwing movement that was tested using a medicine ball mimicked a javelin-like throw in a
standing position (Zhao et al., 2023; Hassan et al., 2023). The instruction to the participants was to as-
sume a position with the feet somewhat shoulder-width apart, in parallel to one another, and to a slight
extent staggered in the direction of the throw. The medicine ball was held with two hands, cupped in
front of the body at the chest level and the throw was started with a whole-body coordinated mechanic:
hip rotation, trunk extension, and arm extension. In the three-step throwing technique, the participants
were required to start with their feet together and were allowed to take up to two steps before throwing
the ball in the throwing box. The last action was taken once the ball was released so that it would have
optimum forward movement. Throwing distance was calculated between the release point (which was
calculated by the position of the front foot at the time of release) and the point where the ball initially
hit the ground. All trials were recorded with a measuring tape by an assistant, and everyone threw three
times maximum with a one-minute rest period between throws to ensure the minimal influence of fa-
tigue. Statistical analysis was done with the best score (longest distance). The test offers a valid and
practical measure of upper-body explosive strength and kinetic chain coordination.

Plank Test (P): Core muscle endurance was measured using the plank test, as it is an essential element
of postural stability, balance, and force transfer during basketball-specific movements (cutting, jumping,
SMy, :
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and landing). This is a test of how long the trunk musculature, comprising rectus abdominis, transversus
abdominis, obliques, and erector spinae can hold an isometric contraction in a stationary position (Tong,
Wu, & Nie, 2014; Buckthorpe, Morris, & Folland, 2012). Participants were prone on the floor with their
elbows at 90 deg on the floor directly under the shoulders. The forearms were parallel to each other,
and the body was raised onto the toes, so that the head and heels made a right angle. Feet were held
together, the hips were raised to make the body a firm, horizontal plane, neither sagging nor tipping
forward too much. When the participant had reached the right posture (neutral spine, no lumbar hyper-
extension or pelvic tilt) the test started, and a digital stopwatch was used to measure the time. The par-
ticipants were asked to hold on to this position as long as possible, but the head must be facing down
and not up or forward. The test ended when one of the following happened: The hips of participant
touched the ground. Compensatory movement (e.g., arching of the back or dropping of the shoulders)
was observable. The subject verbally stated that they were no longer able to keep a proper form. Each
subject carried out two trials with a 3-minute rest period in between, and the highest performance (max-
imum time maintained in a correct position) was used in analysis.

Basketball Rebound Test: Basketball rebound test was generated to determine the capability of the par-
ticipants to accomplish a maximal vertical jump and by maintaining a sport-specific task, catching a bas-
ketball that received a bounce off a fixed height. The test involved the use of the Basketball Rebound
Height Tester Model GA-5503 (Changsha, Hunan Province, China) with vertically adjustable backboard
which has got a mechanism to release the ball to standard height of vertical drop. The participants
started in a marked start line which was 1 meter in front of the equipment. They were sent off at a
running start by hearing the auditory start signal, where they would run over to tester and jump verti-
cally (or as high as possible) to receive the ball as soon as it came bouncing. All subjects performed three
maximum trials and the time rest between trials was set to 90 seconds to allow enough recovery and
reduce the effects of fatigue. The maximum rebound height by the participant was automatically rec-
orded when he/she used built-in sensors on the equipment and the best score out of three trials was
analyzed statistically.

Modified T-test (footwork skill): The Modified T-Test was utilized to measure the important aspects of
the basketball-specific footwork that involves the lateral speed of the feet, change-of-direction capabil-
ity, and reactive agility, which are all critical in performing quick directional changes when playing of-
fense and defense in basketball. The test involves a combination of pre-programmed movement pat-
terns and reactivity with the FITLIGHT TM Trainer System, which increases its validity and reliability

in testing sport-specific motor skills (Hassan et al., 2022). The following equipment was necessary due
to the testing protocol: a measuring tape and marker cones to set up the course, the FITLIGHT™ Trainer
System (a wireless, light-based reaction training device), an ordinary basketball, and a digital stopwatch
with a precision of 0.01 seconds. The course was in the form of a modified T, as four cones designated A
to D, where Cone A was the starting point, Cones B, C, and D were located 5 yards (4.57 m) horizontally
(to the right or left) of Cone A and 10 yards (9.14 m) ahead. A FITLIGHT™ unit, which provided visual
stimuli (flashing lights) was attached to each cone and the participants were required to respond to
these stimuli by touching or swiping the light to switch it off. The starting position was at cone A in a
ready position where the feet were shoulder-width apart and facing forward. They were instructed to
run to Cone B where the FITLIGHT unit was set on an auditory start signal. The subjects were asked to
reach out and touch the light with the right hand to turn it off, followed by a lateral shuffle to Cone C
turning off the light with the left hand. These then made a lateral move to Cone D, touching the light with
the right hand, and then back to Cone A, never taking their hands off the body or losing the flow of move-
ment in the sequence. Every subject performed three successful trials, and the break between the at-
tempts was two minutes to provide a recovery and stable performance level. The trials were considered
invalid when the subject crossed one foot in front of the other when shuffling, did not deactivate the
right FITLIGHT unit, or did not follow the marked route. Only valid attempts were counted and the fast-
est time (in seconds) of the three trials was employed in statistical analysis. The test is an excellent and
valid measure of dynamic footwork performance which includes measures of acceleration, deceleration,
direction change, and response to visual stimuli.

Experimental Procedures
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Experimental training intervention was planned and carried out during eight weeks and improvement
in the targeted physical and physiological factors was the major aim of the training program i.e., the
improvement in the following factors: muscle strength, cardiorespiratory fitness, anaerobic capacity as
well as improving basketball specific skills including Rebounding technique and the model footwork
agility (see Appendix B). This program was designed around CrossFit-inspired functional movements,
adjusted in such a manner that they became more basketball-specific. The experimental group was fre-
quency of four times a week (Saturday, Monday, Wednesday, and Thursday), during which each set
lasted between 90 and 120 minutes, ending after 32 sessions. All the sessions included four standard-
ized phases and their duration in the experimental group: Warm-up (15 minutes), Functional Strength
and Conditioning (30-50 minutes), Skill Development Phase (20-45 minutes), and a Cool-down/ Recov-
ery (10 minutes).

1) Functional Strength and Conditioning (30- 50 minutes)

This portion consisted of a blend of multi-joint, compound motions based on CrossFit methodology, but
altered to the needs of basketball. These exercises were designed to work large muscle groups, increase
explosive power, muscular endurance, and metabolic conditioning, (Weightlifting: Power cleans, over-
head presses, Plyometrics: Box, jumps, lateral bounds, Suspension Training: TRX rows, TRX lunges, Ket-
tlebell Drills: Swings, goblet squats, Battle Rope Workouts). The exercises were carried out within 6-10
repetitions, 3-5 sets, with breaks between sets 30-80 seconds, and 40-55 seconds between various ex-
ercises. The strength of this block was calculated as a combination of parameters: Percentage of 1RM
during weightlifting exercises (75-90% of the heaviest weight), Heart rate evaluation during metabolic
conditioning blocks (75-90 percent of the maximal heart rate), Rating of Perceived Exertion (RPE) scale
(7-9 with a scale of 1-10). This prevented controlling the intensity systematically and justified the prin-
ciple of progressive overload application, which also reduced the risks of injury in case of appropriate
monitoring and individual adjustments (Gianzina & Kassotaki, 2019).

2) Skill-building Stage (20- 45 minutes)

The technique of rebounding and footwork in basketball. Drills that involved fast changes of direction,
body control, space awareness, and timing were involved when the participants had to bounce back.
These exercises were incorporated into work in the agility ladder, working with cones, and FITLIGHT
reactive tasks to promote sport-specific coordination and decision-making during movement. The ses-
sions were all standardized with certified coaches. Increasing levels of intensity and complexity were
incorporated gradually over the eight weeks to minimize the possibility of plateaus and injury or con-
stant adaptation. The control group underwent more of a classic basketball conditioning regimen, but
without CrossFit elements.

Data analysis

The IBM-SPSS 26 (Chicago, IL, USA) software was used to analyze the data obtained in this work. Several
statistical estimates were generated, such as the mean, standard deviation, coefficient of variation, con-
fidence interval (95% CI, lower and upper limits), and effect size, to guarantee the rigidity and depend-
ability of the results. Inferential analyses were only run after determining the normality of data distri-
bution based on skewness, kurtosis, and Shapiro-Wilk test to ensure that assumptions used in paramet-
ric analyses were met. The mean difference calculations between the experimental group and control
group then followed by an independent t-test analysis. In this study, statistical significance was set at a
reference value of p <.05 and this made the results meaningful and reliable.

Results
___________________________________________________________________________________________________________________________|
Tables 1.2 indicate descriptive statistical properties of the experimental group (EG) and the control
group (CG) participants by their age, height, weight, years of experience, the body composition (BM],
physical performance index, and percent of body fat), muscle strength (vertical jump, plank test, and
quad medicine ball javelin throw), physiological adaptations (VO2max, Margaria-Calamin test), basket-
ball-specific skills (Rebounding, footwork), and Figure 1 indicates pre- and post-intervention descrip-
tive statistics for the experimental and control groups.

Table 1. Descriptive statistics.
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EG CG
Mean Std. Min Max Mean Std. Min Max
Age 18.84 0.70 18.00 20.00 18.94 0.66 18.00 20.00
Height 175.38 1.02 174.00 177.00 175.56 1.21 174.00 178.00
WIGHT 76.06 2.79 70.00 80.00 76.38 2.31 72.00 80.00
Training 5.81 0.54 5.00 7.00 5.75 0.45 5.00 6.00

Table 1 shows the descriptive statistics of demographic and training variables that describe the two
groups (experimental group (EG) and control group (CG)) as well as their characteristics. Age, height,
weight, and experience in training of the two groups did not vary significantly. The average age of the
two groups was nearly 18.84-18.94 years, with a very small standard deviation (0.70 and 0.66 in EG and
CG, respectively). This is implied that the age of participants is very close. Likewise, there was no signif-
icant variance in height as well as weight between the groups, where the mean height was 175.38 cm
and 175.56 cm, respectively, of the experimental and control groups, and the mean weight of means of
the groups was 76.06 kg and 76.38 kg, respectively. Years of training also demonstrated similar values,
5.81 (EG) and 5.75 (CG), as shown in the mean. The similarities implied that the groups were well
matched at baseline, thus there are fewer chances of confounding variables in the study findings.

Figure 1. Descriptive statistics of experimental and control groups.
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Table 2. Descriptive statistics of experimental and control groups in Body composition, muscle strength, physiological adaptations, rebounding,
and footwork skills

Pre Post .
Group  Outcome measures Mean St V% Mean Std. V% ES Sig. Imp. %
BMI (kg) 21.48 1.51 7.03 19.47 0.78 4.01 0.43 <0.01 9.36
BFP% 20.86 1.33 6.38 19.23 0.84 437 0.36 <0.01 7.81
FM (kg) 16.77 0.74 441 14.97 0.51 341 0.68 <0.01 10.73
BFI (kg/m?) 3.88 0.32 8.25 3.14 0.07 2.23 0.74 <0.01 19.07
FFM (kg) 45.06 0.59 1.31 49.23 0.45 091 0.94 <0.01 9.25
V] (cm) 51.47 1.10 2.14 63.24 1.68 2.66 0.95 <0.01 22.87
EG MBJQ (m) 5.57 0.16 2.87 7.46 0.14 1.88 0.98 <0.01 33.93
P (s) 123.05 1.12 0.91 147.54 1.82 1.23 0.99 <0.01 19.90
VOZMax' 58.08 1.43 2.46 67.58 1.27 1.88 0.93 <0.01 16.36
(ml/kg/min)
MK (w) 153.13 4.38 2.86 188.00 6.91 3.68 0.91 <0.01 22.77
RT (cm) 259.88 11.24 4.33 280.38 8.05 2.87 0.54 <0.01 7.89
FW (s) 13.26 0.33 2.49 10.86 0.25 2.30 0.95 <0.01 18.10
BMI (kg) 21.70 1.53 7.05 20.95 1.37 6.54 0.07 <0.01 3.46
BFP% 20.67 1.17 5.66 20.27 1.12 5.53 0.03 <0.01 1.94
FM (kg) 16.77 0.74 441 16.14 0.75 4.65 0.16 <0.01 3.76
BFI(kg/m?) 3.89 0.31 7.97 3.45 0.34 9.86 0.33 <0.01 11.31
FFM (kg) 45.06 0.59 1.31 45.83 0.45 0.98 0.37 <0.01 1.71
CG V] (cm) 51.30 1.09 212 56.67 1.17 2.06 0.86 <0.01 10.47
MBJQ (m) 5.57 0.16 2.87 6.51 0.17 2.61 0.90 <0.01 16.88
P (s) 123.05 1.12 0.91 134.42 3.73 2.77 0.82 <0.01 9.24
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(m‘f?lfgl\;';’;n] 1.42 2.44 59.92 061  1.02 043 <0.01 3.15
MK (w) 153.06 4.46 2.91 160.06 342 214 045  <0.01 457
RT (cm) 259.94 9.20 3.54 265.25 845 319 009  <0.01 2.04
FW (s) 13.26 0.33 2.49 12.64 032 253 050  <0.01 4.68

Key: EG—Experimental Group; CG—Control Group; Min—Minimum; Max—Maximum; BMI— Body fat index; BFP%—Body fat percentage;
FM—Fat mass; BFI— Body fat index; FFM—Fat-free mass; VO2Max —maximal aerobic capacity; MK—Margaria-Kalamen (MK) Staircase Test;
MBJQ—Medicine Ball Javelin Quadrathlon; P—Plank test; RT—Rebound test; FW—footwork; CV—coefficient of variation; ES— Effect size;
Imp. % — improvement percent.

P<0.01.

The descriptive data findings, visibly reported in Table 2 reveal the strong advances in body composi-
tion and performance outcome measurements in the experiment group (EG) against the control group
(CG). The EG reported a significant improvement in all variables that it measured with percent improve-
ment from 7.81% (BFP%) to 33.93% (MBJ]Q), and most effect sizes (ES > 0.43) had immense practical
significance. Remarkably, the EG indicated significant improvements in BMI (9.36%), percent body fat
(7.81%), fat mass (10.73%), and fat-free mass (9.25%), vertical jump height (22.87%), and aerobic ca-
pacity (16.36%), and Anaerobic Power (MK) (22.77%). On the same note, basketball-specific skills like
rebounding (7.89%) and speed of footwork (18.10%) also increased tremendously. Conversely, the CG
showed small effects with a shorter effect size and lack of practical importance, especially in physiolog-
ical adaptations (VO2Max 3.15%) and skill-associated results (RT 2.04%). These results support that
the intervention given to the EG had positive influences in leading to measurable changes in body com-
position, muscle strength, physiological transformations, and basketball-specific skills than those of the
CG.

Table 3. The results consisted of the F-statistic from analysis of variance (ANOVA) of the main effects:
measurement and group, as well as np2 for the Interaction (measurement group). According to Bonfer-
roni’s post hoc test the increment in all the variables was significantly higher in the experimental group
compared to control group. The ANOVA details are obtained as follows in Table 3 below. To sum up, the
results of the investigation were as follows: Since p-value < 0. 05, there were significant effects obtained
in relation to all the study variables.

Table 3. Post-hoc analyses incorporated analysis of variance (ANOVA) as well as the np2 values for Measurement, Group, and the Interaction
(Measurement Group).

Outcome Measurement Group Intercept Group xTime Interaction
measures F P np? F P np? F P np? F P np?
BMI (kg) 41.77 <0.01  0.580 2.32 0.139  0.072 8819.53 <0.01 0997 17.70  <0.01 0.370
BFP% 117.31 <0.01 0.796 1.189 0.284 0.038 10856.288 <0.01 0997 4298 <0.01 0.589
FM (kg) 361.62 <0.01  0.923 6.21 0.018 0.172 18879.84 <0.01 0998 8445 <0.01 0.738
BFI(kg/m?) 209.63 <0.01  0.875 3.11 0.088  0.094 6231.01 <0.01 0.995 13.23  <0.01 0.306
FFM (kg) 662.06 <0.01 0957 116.08 <0.01 0.795 342691.38 <0.01 0999 314.29 <0.01 0913
V] (cm) 485.63 <0.01 0942 11887 <0.01 0.798 120328.25 <0.01 0999 222.09 <0.01 0.881
MBJQ (m) 336.20 <0.01 0918 11046 <0.01 0.786 60305.45 <0.01 0999 14898 <0.01 0.832
P (s) 2604.49 <0.01 0989 6397 <0.01 0.681 69946.29 <0.01 0999 363.71 <0.01 0.924
VOZMa)f 1871.76 <0.01 0984 111.13 <0.01 0.787 77261.94 <0.01 0999 21241 <0.01 0.876
(ml/kg/min)
MK (w) 1163.17 <0.01 0975 126.26 <0.01 0.808 20435797 <0.01 0999 155.89 <0.01 0.839
RT (cm) 309.04 <0.01 0912 5.49 0.026  0.155 27514.46 <0.01 0999 10699 <0.01 0.781
FW (s) 670.83 <0.01 0957 91.68 <0.01 0.753 73177.45 <0.01 0.999 229.74 <0.01 0.884

Key: BMI= Body fat index; BFP%= Body fat percentage; FM= Fat mass; BFI= Body fat index; FFM= Fat-free mass; VO2Max= maximal aerobic
capacity; MK= Margaria-Kalamen (MK) Staircase Test; MB]JQ= Medicine Ball Javelin Quadrathlon; P= Plank test; RT= Rebound test; FW= foot-
work; np? = eta squared.

P<0.01.

Post-hoc outcomes described in Table 3 demonstrate significant effects on several outcome measures
and were documented by large F-values and low p-values (<0.01) of Measurement, Group, and Interac-
tion effects. The effect sizes (np2) show high practical significance, especially in the Measurement and
Interaction effect, and the degree of the results was moderate to very large (0.580 in the case of BMI and
0.989 in the case of VO2Max). It is worth mentioning that the values of Group x Time Interaction effect
sizes were quite high in all (0.738 and 0.924 in the case of FM and VO2Max, respectively), indicating that
the changes over time were significantly larger in the experimental group than in the control one. Also,
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the importance of the interceptions was very significant (p < 0.01) and therefore represented the con-
sistency at the baseline of the measured items. These results suggest that the intervention was effective
in causing significant changes in body composition (BMI, BFP%, FM, FFM), muscle strength (V], MBJ]Q,
P) and inception on the perspicacity of physiological adaptations (VO2Max, MK), basketball-specific
skills (RT, FW) with the interaction effects driving the competent influence of the intervention on the
experimental group compared to the control group.

Statistical differences of the dimensional measurements and the improvement rates between the exper-
imental and control groups in Figure 2.

Figure 2. Differences between experimental and control groups.
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Table 4. Mean, standard deviation, and percentage of improvement in post-test measurements of experimental and control groups.
Outcome Experimental Control CI

measures Mean Std. Deviation ~ Mean  Std. Deviation ES D- Imp. Lower Upper P
BMI 19.47 0.78 20.95 1.37 0.32 5.9% -2.280 -0.670 <0.01
BFP% 19.23 0.84 20.27 1.12 0.23 5.87% -1.751 -0.320 <0.01
FM 14.97 0.51 16.14 0.75 0.47 6.97% -1.634 -0.711 <0.01
BFI 3.14 0.07 3.45 0.34 0.29 7.76% -0.489 -0.131 <0.01
FFM 49.23 0.45 45.83 0.45 0.94 7.54% 3.082 3.727 <0.01
VO2Max 67.58 1.27 59.92 0.61 0.94 12.4% 6.945 8.383 <0.01
MK 188.00 6.91 160.06 3.42 0.88 17.05% 24.003 31.872 <0.01
V] 63.24 1.68 56.67 1.17 0.85 10.66% 5.526 7.616 <0.01
MBJQ 7.46 0.14 6.51 0.17 0.91 13.21% 0.840 1.065 <0.01
P 147.54 1.82 134.42 3.73 0.84 18.2% 11.005 15.246 <0.01
RT 280.38 8.05 265.25 8.45 0.47 5.85% 9.167 21.083 <0.01
FW 10.86 0.25 12.64 0.32 0.91 13.42% -1.976 -1.566 <0.01

D. Imp. — Differences in improved percent.

The data provided in Table 4 shows that in all the outcomes that were measured, the experimental group
(EG) has shown significant improvements in comparison to the control group (CG) with the percentage
of improvement (D. Imp.), effect sizes (ES), and statistical significance (P < 0.01). In body composition
measures, the experimental group differences in rates of improvement with the control group are sig-
nificant, and these measures include body mass index (BMI, 5.9%) body fat percent (BFP%, 5.87%), fat
mass (FM, 6.97%), and fat-free mass (FFM, 7.54%), with effect sizes large on FFM (ES = 0.94) and FM
(ES = 0.47). Equally, physiological improvements observed in Maximal aerobic capacity (VO2Max,
12.4%) and anaerobic power (MK, 17.05%) demonstrated large improvements and high effect sizes (ES
> (0.88). Other variables associated with performance also changed significantly, including the height of
the vertical jump (V], 10.66 percent), medicine ball javelin quadrathlon (MBJQ, 13.21 percent), and
plank test duration (P, 18.2 percent), which indicates the success of the intervention. Moreover, basket-
ball-specific skills such as rebounding (RT, 5.85 percent) and footwork (FW, 13.42 percent) displayed
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significant improvements that were accompanied by medium-sized effect sizes (ES > 0.47). The reliabil-
ity of these findings is also supported by their confidence intervals (CI), and the ranges in which they
fall do not overlap, so the differences between the groups are evident. Overall, these findings support
the effectiveness of the intervention in increasing both physical and performance-related characteristics
of the experimental group compared to the control one.

Discussion
___________________________________________________________________________________________________________________________|
The study showed that an eight-week Cross-Fit-based exercise program had significant effects on major
aspects of body composition, muscular power, physiological adjustments, and basketball-related skills.
In particular, the parameters of body composition, which include Body Mass Index (BMI), body fat per-
centage (BFP), fat mass (FM), body fat index (BFI), and fat-free mass (FFM), were improved. Also, mus-
cular power indices of vertical jump (V]), medicine ball throw (MBQ]), and plank test (P)improved con-
siderably. The physiological adaptations, like the maximal oxygen consumption (VO2 max) and anaero-
bic power (measured through Margaria-Kalamen test [MK]), also increased in a significant manner.
Moreover, characteristic basketball skills were observed in such areas as rebounding and footwork and
showed significant improvement. Statistical tests have shown that all the tested variables had significant
differences when comparing within-groups (pre- and post-test processes) and between-groups (exper-
imental group and control group). The results of post-hoc ANOVA showed large effect sizes (p < 0.001)
and demonstrated that the experimental group performed better than the control one on all measures.
These results are consistent with those of other studies, including that of Alsharab et al. (2024), who
have found that young soccer players improved significantly in body composition indices (BMI, BFP,
FFM) after 12 weeks of CrossFit training. Analogously, the current study specifies the usefulness of
CrossFit to drop the body fat with higher fat-free mass, which plays a crucial role in upgrading athletic
performance and sport-related efficiency.

These findings correspond to the previous studies, which also proved that people who are involved in
CrossFit have more evident changes in their anthropometrical parameters than those who have been
training in classical programs and either resistance or endurance training (Ningrum et al., 2025; Kica-
novic et al,, 2022; Menargues-Ramirez et al., 2022; Camacho-Cardenosa et al., 2020). Improvements in
lean tissue and adiposity loss were demonstrated, pointing to the CrossFit potential as a better way of
approaching body composition rather than the alternative methods, making it an excellent choice in
conditioning programs related to sports activities such as basketball. The changes made also seem to be
informed by the structured incorporation of functional movements under high-intensity, weightlifting,
plyometrics, and metabolic conditioning. These elements are very important to improve cardiac perfor-
mance, lung performance, and metabolism. As an example, repeated high-intensity exercise consistently
improves cardiac output, systemic delivery of oxygen to peripheral tissues, and VO2 max, which play an
important role in maintaining performance during stop-and-go sports such as basketball (Meier et al.,
2023B; Fabrin et al,, 2023). This shows the efficiency of such training regimens in modifying physiolog-
ical adaptation directly translatable to the sport-related requirements.

Besides body composition and aerobic adaptations, muscular power was also improved significantly, as
shown by the study. The experimental group performed better in vertical jumps, medicine ball throws,
and sprint tests in comparison with the control group. The results are in line with those of previous
research that had demonstrated CrossFit training as one of the most effective training methods to build
explosive power, upper-body strength, trunk stability, all of which are potent capabilities in basketball-
specific movements that include rebounding and making sudden shifts in direction (Cui, 2024; Costa et
al,, 2021). In addition, the variety and scale of CrossFit activities are proven to provide the equivalent or
even better results in contrast to the conventional resistance or endurance exercise regimes (Alzohary
etal., 2024; Costa et al., 2021).

In addition to physical results criteria, the research highlights the applicability of CrossFit training to a
more diverse range of populations and situations. In another example, the area with high school stu-
dents taking part in distance CrossFit training demonstrated considerable enhancement of the core en-
durance, muscle strength, and overall stamina based on the improvements in the plank holds and squats
(Vypasniak et al., 2024). Likewise, students at the universities with no age or training conditions found
irrg)rovements in functional fitness, flexibility, and cardiovascular health after interventions involving
S :
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CrossFit (Pryimakov et al., 2023). The above results document the multidimensional adaptability of
CrossFit as a system of training that can cover a wide range of fitness objectives on top of promoting
systemic metabolic wellness and muscle endurance (Alsharab et al., 2024; Cui, 2024).

Finally, the synergistic interaction between physiological adaptations and sport-specific performance
further validates the utility of CrossFit in athletic training (Borkar & Badwe, 2023; Hodzi¢ et al., 2023).
By combining compound movements with progressive overload, CrossFit enhances neuromuscular ac-
tivation, increases oxygen delivery to muscles, and improves exercise tolerance—all of which contribute
to superior performance in sports requiring intermittent high-intensity efforts, such as basketball
(Zhang & Miao, 2023; Gianzina & Kassotaki, 2019). Collectively, these results reinforce the potential of
CrossFit as an effective approach for optimizing general fitness levels and technical execution in basket-
ball athletes (Yakoviv & Melnyk, 2023; Posnakidis et al., 2022).

Implications for sport Institutions

The practical consequences of the investigation are of great help to athletic trainers, coaches, and bas-
ketball players in defining an effective training program to improve physical and physiological perfor-
mance. The results show that including the training methodologies based on CrossFit can lead to signif-
icant advances in the most important areas that are vital to basketball performance. In the first place,
the whole program resulted in significant improvements in body composition, among them being a sig-
nificant decrease in body fat percentage (BFP) and an elevation in fat-free mass (FFM). The basketball
players must pay special attention to these changes since they directly affect power-to-weight ratios,
agility, and general mechanical efficiency on the court. Specifically, reduced body fat levels lead to more
acceleration and deceleration rates when the direction must be changed quickly, whereas high lean body
mass helps to perform explosive activities, like jumping or sprinting.

Secondly, the study showed that the indicators of muscular power increased significantly (vertical jump
height and medicine ball throw performance). These modifications are necessary to build skills that are
unique to basketball, including rebounding, shot swatting, and rapid defensive reconfiguration. Through
the incorporation of exercises such as Olympic lifts, plyometrics, and functional training in training pro-
grams, the body will be able to build neuromuscular coordination and capacity to deliver power during
high-intensity maneuvers during games. Thirdly, the intervention led to an improvement of physiologi-
cal adaptations such as a higher maximal oxygen uptake (VO2 max) and an increase in respiratory ca-
pacity. These results are important in maintaining high-level repeated activities during a basketball
match. Increased aerobic and anaerobic capacities enable the players to recuperate faster during peri-
ods of intensive activity and to sustain their performance level better throughout the game event and
adverse effects of fatigue. What is more, the blend of aerobic and anaerobic fitness in CrossFit can be
well complemented by the intermittent style of basketball, in which the game follows the pattern of
high-intensity work and brief break spurts.

Moreover, the study also pointed to enhanced motor skills, especially rebounding and footwork. Such
skills are the most vital part of the game called basketball and demand some of the power, balance, co-
ordination, and agility. Coaches can achieve this more by using sports-specific drills, as well as the use
of functional training aids, which include the TRX suspension systems, kettle weights, and plyometrics.
As an example, TRX exercises help to improve core stability and upper-body strength, which are essen-
tial to achieve stability in contact situations or to challenge the rebounds. On the same note, kettlebell
training and functional jump achieve the same benefits by enhancing lower-body explosiveness and dy-
namic movement skills, which allow players to make quick lateral moves and explosive jumps through
the game. Finally, this outcome stresses the need to design CrossFit programs considering basketball
necessities. Although the CrossFit exercise system provides a flexible and intense conditioning program,
one should consider the specificities of the kind of sports, which include, but are not limited to, vertical
jumping power, lateral speed, and injury prevention. To evade the risk of musculoskeletal injury,
coaches should thoughtfully plan workouts that primarily focus on multi-joint compound exercises, sim-
ulate game-related conditions, and progressively overtrain players. Additional safety and effectiveness
can be achieved by introducing such elements as mobility work, flexibility training, and individualiza-
tion.

Study Limitations and Future study
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Although the findings of this study provided good evidence of positive changes in the variables of inter-
est, there are a few limitations that need to be noted in the accurate interpretation of the study and
careful generalization. First, the sample size used to conduct the study was quite small, as there were
only 32 participants. It is also possible that this small sample can impact statistical strength of findings
as well as limit the possibility of generalizing the findings to generalize the findings to a wider group of
basketball players. The next research is the expansion of the sample and its diversity to increase the
reliability and external validity of the findings. Second, all the subjects of the study were males, thereby
limiting the generalizability of the results to women athletes. Given the difference between the genders
in terms of physiology and performance, it is vital to come up with more studies that involve both men
and women to identify whether the same response to training can be seen between genders. Third, the
length of the intervention was rather short and was eight weeks long. Although major improvements
have been noted over this period, it is still not evident how the incorporation of CrossFit training in
basketball will change over the long run. Future studies are needed to examine the effects of long-term
training to define whether long-term exposure to CrossFit results in long-term or even further physio-
logical and performance changes.

Fourth, environmental and lifestyle influences that may have some interference with physical perfor-
mance and adaptation, such as diet, sleep quality, stress levels, and overall mental health, were not con-
trolled in the paper. The study might have involved these variables, and they have the possibility of
biasing the results because they are not controlled. In future studies, more stringent measures on these
factors must be adopted to evaluate the effect of the training program. Lastly, the participants sampled
were within one geographic location (Al-Ahsa, which restricts the geographical and cultural variety of a
sample. This local app tends to decrease the generalizability of findings in other populations, which may
not share some environmental, cultural, or training experiences. Inclusion of participants in future study
whose region of origin would be included in a range of other regions would present an incentive to gain
a broader picture of the program behavior by its contexts of use in the different regions. In short, the
study is a rich source of information on the advantages of CrossFit in basketball players; however, the
limitations described can be considered when further scholars research to improve their depth, scope,
and generalizability by eliminating the mentioned issues.

Conclusions
___________________________________________________________________________________________________________________________|
This study proved that CrossFit training could be used as one of the effective tools in enhancing physical
and physiological performance in basketball players, and it was therefore an asset to athletic training
regimen. Within eight weeks, the program has shown a great enhancement in a variety of factors, such
as body composition, along with musculature power and even physiological changes. It also played a
huge part in the formation of basketball-specific skills like rebounding and footwork. Moreover, the di-
versity of the exercises included in this regimen, being a complex of weight training, plyometrics, and
aerobics, offers comprehensive stimulation to the body and mind, resulting in improvements in the per-
formance of the entire athlete. Moreover, the research highlighted the necessity of making special train-
ing programs, which must be adjusted to the requirements of kinds of sports. To illustrate, by homing
in on vertical jumps, side lunges, and quick acceleration, the player can directly affect the performance
in basketball. Moreover, the usage of tools (TRX, kettlebells, and functional training) could be helpful to
increase the efficiency of dynamic movements on the court. Nevertheless, these results need to be inter-
preted through several weaknesses, including the insignificant sample size, the fact that only males were
included, and the comparatively short term that the intervention lasted. These constraints allow intro-
ducing the future in studying the effect of long-term programs, their application to greater and more
heterogeneous samples, such as females, as well as determining the effects of environmental and psy-
chological aspects on performance. Overall, the current research is serious scientific proof that CrossFit
may be used as a powerful means of enhancing overall fitness and sports performance in basketball.
Nevertheless, coaches and practitioners are to plan their programs to consider the specific needs of each
player and minimize the chance of the emergence of potential injuries as well as enhance long-term
adaptation.
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