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Abstract
Background 
and Study Aim

Basketball is a high-intensity, intermittent sport that requires well-developed strength, power, speed, 
and optimal body composition. The development of these physical components is associated with 
athletic performance, particularly in young adult players. Although combined training approaches 
incorporating strength, plyometric, and sprint exercises are widely used, their effectiveness in 
improving both morphological and performance-related variables remains a subject of practical 
interest. Therefore, this study aimed to examine the effects of an 8-week specialized training 
program on body composition, vertical jump performance, and sprint performance in basketball 
players aged 18–22 years.

Material and 
Methods

A total of 20 volunteer basketball players aged 18–22 years participated in the study. All participants 
were actively competing at the university level. The training program was conducted three times 
per week for 8 weeks. It included structured strength, plyometric, and sprint-based exercises. Body 
composition was assessed using bioelectrical impedance analysis. Vertical jump performance was 
measured using the Countermovement Jump (CMJ) test. Sprint performance was evaluated using 
20 m and 30 m sprint tests. Data were analyzed using paired-sample t-tests or Wilcoxon signed-
rank tests, depending on data distribution. Effect sizes (Cohen’s d) were calculated to assess the 
magnitude of changes.

Results The results indicated statistically significant improvements in all measured variables following the 
training program (p < 0.001). Body fat percentage decreased, while total and lower extremity muscle 
mass increased. Additionally, vertical jump performance (CMJ) improved significantly. Sprint times 
over both 20 m and 30 m distances decreased, indicating enhanced speed and explosive power. 
Effect size analysis demonstrated moderate to large improvements across variables.

Conclusions The 8-week specialized training program was associated with significant improvements in body 
composition, vertical jump performance, and sprint performance in basketball players. These 
findings suggest that integrated training approaches may contribute to performance-related 
adaptations. However, due to the absence of a control group, the results should be interpreted as 
within-group changes, and causal conclusions cannot be drawn. Future studies using controlled 
designs are recommended.
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Introduction
Basketball performance is influenced by the 

interaction of multiple physical and physiological 
factors that contribute to the execution of sport-
specific movements during training and competition. 
Players are required to repeatedly perform explosive 
actions such as sprinting, jumping, rapid changes 
of direction, and physical contact throughout the 
game. These demands place considerable stress on 
the neuromuscular system and are associated with 
the development of strength, power, speed, and body 
composition characteristics. Training strategies 
that combine different exercise modalities are 
commonly applied to support performance-related 
adaptations in basketball players.

Basketball is a high-intensity, intermittent team 

sport that requires the integration of multiple 
physical and physiological attributes, including 
strength, speed, agility, and explosive power. During 
gameplay, athletes frequently perform movements 
such as sprinting, jumping, rapid changes of 
direction, and acceleration, all of which are 
considered important determinants of performance 
[1]. Among these components, vertical jump and 
sprint ability play a fundamental role in game 
situations such as rebounding, shot blocking, fast-
break execution, and defensive transitions.

Body composition is a factor associated with 
these performance outcomes. Parameters such 
as lean body mass, muscle mass, and body fat 
percentage directly affect force production and 
power output. Increased muscle mass, particularly 
in the lower extremities, has been associated with 
enhanced neuromuscular performance, whereas 
excessive body fat may negatively affect movement 
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efficiency and speed [2]. In addition, recent findings 
have demonstrated relationships between body 
composition variables and physical performance 
indicators in basketball players, highlighting the 
role of morphological characteristics in athletic 
performance [3].

In recent years, combined training approaches 
incorporating strength, plyometric, and sprint-
based exercises have been widely used to enhance 
basketball performance. Plyometric training 
has been shown to improve the efficiency of the 
stretch-shortening cycle, thereby increasing 
explosive power and contributing to improvements 
in both vertical jump and sprint performance [4, 5]. 
Similarly, strength and power training plays a role 
in enhancing neuromuscular function and athletic 
performance [6]. These adaptations are supported 
by evidence emphasizing the role of muscular 
strength and neuromuscular efficiency in sport 
performance [7].

Moreover, the stretch-shortening cycle has been 
identified as a mechanism underlying explosive 
movements, and its enhancement is associated 
with improvements in jump and sprint performance 
[8]. Previous studies have also demonstrated 
relationships between strength, sprint, and 
jump performance, suggesting that integrated 
training strategies may contribute to performance 
optimization in team sports [9, 10].

Analysis of research findings has shown that 
strength, plyometric, and sprint-oriented training 
approaches are associated with improvements in 
physical performance parameters in basketball 
players. Researchers emphasize that neuromuscular 
adaptations, explosive power, sprint ability, and 
body composition characteristics are interconnected 
components influencing sport-specific performance 
during competition and training. The combined 
effects of integrated training programs on 
both morphological and performance-related 
variables continue to attract scientific attention 
in basketball. In addition, the application of 
multidimensional training models in basketball 
involves methodological considerations related 
to the combined assessment of morphological 
and performance-related variables. Despite the 
growing body of research on strength, plyometric, 
and sprint-based training, most previous studies 
have focused on isolated performance variables 
or single training modalities. In many cases, body 
composition, vertical jump performance, and sprint 
performance have been investigated separately 
rather than within an integrated basketball-specific 
training framework. Furthermore, limited evidence 
is available regarding the concurrent effects of 
structured and multidimensional training programs 
on both morphological and performance-related 
adaptations within the same group of university-
level basketball players, particularly when male and 

female athletes are evaluated together. Therefore, 
the assessment of these variables within a single 
training model may provide a broader evaluation 
of basketball-specific training adaptations and 
contribute to the development of integrated 
conditioning strategies. In this context, evaluating 
the influence of specialized training programs 
on body composition, vertical jump, and sprint 
performance remains relevant for examining 
performance-related adaptations in young adult 
basketball players.

Accordingly, the aim of this study was to examine 
the effects of an 8-week specialized training program 
on body composition, vertical jump performance, 
and sprint performance in basketball players.

It was hypothesized that the applied training 
program would lead to improvements in body 
composition (reduced body fat percentage and 
increased muscle mass), vertical jump performance, 
and sprint performance.

Materials and Methods
Participants
A total of 20 volunteer basketball players (11 

males and 9 females) aged between 18 and 22 
years participated in the study. All participants 
were actively competing at the university level. 
The inclusion criteria were as follows: (i) at least 
2 years of licensed basketball experience, (ii) 
no musculoskeletal injury within the previous 6 
months, and (iii) regular participation in training at 
least three times per week.

Participants had a mean basketball training 
experience of 4.3 ± 1.2 years and were assessed 
during the competitive season. In addition to 
the intervention program, all athletes regularly 
participated in routine basketball practices 
approximately 4–5 times per week. Players from 
different playing positions were included in the 
study to reflect the multidimensional physical 
demands of basketball.

All participants were informed about the 
procedures and provided written informed consent 
prior to participation. The study was conducted in 
accordance with the principles of the Declaration of 
Helsinki.

Research Design
This study employed a pretest-posttest single-

group experimental design to examine the effects 
of an 8-week specialized training program on 
body composition, vertical jump performance, 
and sprint performance in basketball players. All 
measurements were conducted under standardized 
laboratory and field conditions before and after the 
intervention period.

Prior to baseline testing, all participants 
completed a familiarization session to reduce 
potential learning effects and ensure consistency in 
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test execution. Before all performance assessments, 
participants completed a standardized 10-minute 
warm-up. The warm-up included light jogging, 
dynamic stretching, and movement-specific drills.

The specialized training program was 
implemented for 8 weeks with a frequency of three 
sessions per week. Each session lasted approximately 
60–75 minutes and included strength, plyometric, 
sprint, and agility-oriented exercises. These 
exercises were designed to improve muscular 
strength, explosive power, and speed performance.

Strength exercises included squat, lunge, 
deadlift, and Bulgarian split squat movements. 
Plyometric exercises consisted of box jumps, squat 
jumps, lateral hops, drop jumps, and vertical jumps. 
Sprint and agility training included 20 m and 30 m 
sprint drills, T-tests, and ladder drills.

Strength exercises were performed at 60–80% 
of one-repetition maximum (1RM) to promote 
strength and hypertrophy adaptations. One-
repetition maximum (1RM) values were estimated 
using submaximal testing procedures prior to the 
intervention period. Training loads were recalculated 
after the fourth week to ensure progressive overload 
and maintain the target intensity range throughout 
the intervention.

Plyometric exercises were performed at maximal 
effort with an emphasis on rapid force production 
and stretch-shortening cycle efficiency. Sprint and 
agility drills were performed at maximal or near-
maximal intensity with standardized rest intervals 
between repetitions and sets.

Each training session included a 10–15 minute 
warm-up consisting of dynamic stretching and 
mobility exercises, followed by a 5–10 minute cool-
down period including low-intensity activity and 
static stretching.

During weeks 1–4, athletes performed exercises 
at the lower end of the prescribed intensity range. 
During weeks 5–8, training volume and intensity 
were progressively increased by approximately 
5–10% depending on individual performance and 
tolerance.

All sprint and plyometric exercises were 
performed on the same indoor basketball court 
surface under standardized environmental 
conditions. Participants wore the same type of 
basketball footwear throughout the intervention 
period.

All training sessions were supervised by 
certified strength and conditioning trainers to 
ensure participant safety, exercise standardization, 
and adherence to the protocol. Attendance was 
monitored throughout the intervention period, 
and all participants attended more than 90% of the 
scheduled training sessions.

The structure of the 8-week specialized training 
program is presented in Table 1. Table  presents 
the structure of the 8-week specialized training 
program, including strength, plyometric, sprint, and 
agility-oriented exercises performed across three 
weekly training sessions.

Outcome Measurements
Body composition was assessed using a 

Table 1. 8-Week Specialized Training Program for Basketball Players

Training 
Day Training Focus Exercise Intensity Sets × Repetitions / 

Distance Rest, sec 

Day 1 Strength + Plyometric

Squat 60–80% 1RM 3 × 8–10 90 

Lunge 60–70% 1RM 3 × 10 60 

Deadlift 60–80% 1RM 3 × 8 90 

Box Jump Maximal effort 3 × 8 60 

Lateral Hop Maximal effort 2 × 10 60 

Day 2 Sprint + Agility

20 m Sprint Maximal 
intensity 4 repetitions 90 

30 m Sprint Maximal 
intensity 3 repetitions 120 

T-test Maximal effort 3 repetitions 90 

Ladder Drill High intensity 3 sets 60 

Day 3 Strength + Plyometric

Squat Jump Maximal effort 3 × 8 60 

Bulgarian Split 
Squat 60–70% 1RM 3 × 8 90 

Core Plank Bodyweight 3 × 30 sec 45 

Drop Jump Maximal effort 3 × 6 60 

Vertical Jump Maximal effort 3 × 6 60 
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bioelectrical impedance analyzer (e.g., Tanita BC-
418). Measurements included body weight, body fat 
percentage, total muscle mass, and segmental muscle 
distribution. All measurements were conducted in 
the morning under standardized conditions (fasted 
state and similar hydration levels).

Vertical jump performance was evaluated 
using the Countermovement Jump (CMJ) test. 
Participants performed three trials with one-minute 
rest intervals between attempts. The highest jump 
value was recorded for analysis.

Sprint performance was assessed using 20 m 
and 30 m sprint tests with a photoelectric timing 
system. Two trials were conducted for each sprint 
distance with adequate recovery periods between 
trials. The best performance value was used for 
statistical analysis.

All measurements were performed by the same 
assessors under identical testing conditions to 
improve measurement reliability and procedural 
consistency.

Statistical Analysis
All statistical analyses were performed using 

SPSS version 26.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics are presented as mean ± 
standard deviation (Mean ± SD). Prior to analysis, 
data were screened for missing values and outliers. 
Normality was assessed using the Shapiro-
Wilk test. Since all variables met the normality 
assumptions, pretest-posttest comparisons were 
analyzed using paired-sample t-tests. Effect sizes 
(Cohen’s d) and 95% confidence intervals (CI) were 
calculated based on paired-sample comparisons to 
assess the magnitude and precision of the observed 
changes. The level of statistical significance was 
set at p < .05 for all analyses. Due to the single-

group pretest-posttest design and relatively small 
sample size, the findings should be interpreted 
as exploratory within-group adaptations rather 
than definitive causal effects of the intervention 
program.

Results
According to the Shapiro-Wilk normality analysis, 

all variables met the normality assumptions. 
Therefore, pretest-posttest comparisons were 
analyzed using paired-sample t-tests.

Pretest and posttest comparisons of body 
composition variables are presented in Table 2. Body 
fat percentage decreased following the intervention 
period, whereas total muscle mass and lower 
extremity muscle mass increased. Large effect sizes 
were observed across all body composition variables 
(d = 0.86–0.92).

Pretest and posttest comparisons of vertical 
jump performance are presented in Table 3. CMJ 
performance increased following the 8-week 
intervention period. The observed effect size 
indicated a large magnitude of within-group change 
(d = 1.16).

Pretest and posttest comparisons of sprint 
performance are presented in Table 4. Sprint 
performance improved following the intervention 
period, as evidenced by reduced sprint times in both 
20 m and 30 m tests. Large effect sizes were observed 
for both sprint variables (d = 1.00–1.10).

Overall, the 8-week specialized training program 
was associated with within-group improvements in 
body composition, vertical jump performance, and 
sprint performance. However, due to the absence of 
a control group, these findings should be interpreted 
cautiously and should not be considered definitive 
evidence of causal intervention effects.

Table 2. Pretest and Posttest Comparisons of Body Composition

Variable Pretest 
(Mean ± SD)

Posttest 
(Mean ± SD) t p Cohen’s d 95% CI (Mean 

Difference)

Body Fat Percentage (%) 18.5 ± 2.3 16.9 ± 2.1 4.12 <0.004* 0.92 (large) [-2.4, -0.8]

Total Muscle Mass (kg) 52.4 ± 5.6 54.1 ± 5.7 3.87 <0.007* 0.86 (large) [0.6, 2.8]

Lower Extremity Muscle Mass (kg) 18.2 ± 2.0 19.3 ± 2.1 3.95 <0.006* 0.88 (large) [0.5, 2.1]
*p < 0.05

Table 3. Pretest and Posttest Comparisons of Vertical Jump Performance

Test Pretest (cm) Posttest (cm) t p Cohen’s d 95% CI (Mean Difference)

CMJ 42.6 ± 4.1 46.3 ± 4.3 5.21 <0.001* 1.16 (large) [1.5, 5.8]
*p < 0.05

Table 4. Pretest and Posttest Comparisons of Sprint Performance

Distance Pretest (s) Posttest (s) t p Cohen’s d 95% CI (Mean Difference)

20 m Sprint 3.21 ± 0.12 3.09 ± 0.10 4.48 <0.003* 1.00 (large) [-0.18, -0.06]

30 m Sprint 4.75 ± 0.18 4.61 ± 0.16 4.92 <0.002* 1.10 (large) [-0.22, -0.06]
*p < 0.05



134

   PHYSICAL 
  EDUCATION 
OF STUDENTS

Discussion
The present study examined the effects of 

an 8-week specialized training program on body 
composition, vertical jump performance, and sprint 
performance in basketball players. The findings 
demonstrated within-group improvements across 
all measured variables, generally supporting the 
study hypothesis. However, these findings should be 
interpreted cautiously, as the absence of a control 
group limits the ability to establish definitive causal 
relationships between the intervention and the 
observed adaptations.

The observed reductions in body fat percentage 
and increases in muscle mass are generally 
consistent with previous studies reporting favorable 
morphological adaptations following combined 
strength and high-intensity training interventions in 
athletes [11, 12]. Previous studies have suggested that 
such adaptations may be related to neuromuscular 
and metabolic responses associated with combined 
training interventions [13]. However, because 
external variables such as nutritional habits, sleep 
patterns, and additional physical activity were not 
controlled in the present study, the observed changes 
cannot be attributed exclusively to the intervention 
program. Differences between the present findings 
and previous studies may also be associated with 
variations in participant characteristics, seasonal 
phase, training duration, and exercise intensity.

The improvement observed in CMJ performance 
is consistent with previous studies indicating that 
strength and plyometric training approaches may 
contribute to enhanced explosive performance [14, 
15]. Previous studies have further suggested that such 
improvements may be associated with adaptations 
related to the stretch-shortening cycle and 
neuromuscular function [16, 17]. However, since no 
physiological, biomechanical, or electromyographic 
measurements were performed in the present study, 
these potential mechanisms should be interpreted 
cautiously. Nevertheless, the effect size observed 
for CMJ performance suggests a substantial within-
group adaptation following the intervention period.

Similarly, the reductions in sprint times observed 
in this study are generally consistent with previous 
research demonstrating that combined training 
programs may contribute to improvements in 
sprint and acceleration performance [18, 19]. Earlier 
studies have proposed that sprint performance may 
be influenced by factors such as maximal strength, 
rate of force development, and neuromuscular 
coordination [20]. In addition, integrated strength 
and speed-oriented training approaches have been 
suggested to support movement efficiency and 
sprint mechanics [21]. However, the current study 
design does not allow direct conclusions to be drawn 
regarding the specific physiological mechanisms 
underlying the observed sprint improvements.

Additionally, recent studies have provided 
further evidence supporting the role of combined 
and plyometric-oriented training strategies in 
improving sprint-related performance in basketball 
players. Barrera‐Domínguez et al. [22] reported 
that individualized strength and plyometric 
training contributed to improvements in physical 
performance variables associated with acceleration 
and explosive actions in basketball athletes. 
Similarly, Huang et al. [23] demonstrated that 
plyometric training may improve speed, agility, and 
explosive strength performance in elite athletes, 
emphasizing the importance of neuromuscular 
adaptations for high-intensity sport activities. A 
recent meta-analysis by Zhou et al. [24] further 
confirmed that plyometric interventions may 
positively affect sprint capacity and overall athletic 
performance in youth basketball players. In 
addition, Cherni et al. [25] observed that combined 
plyometric and change-of-direction sprint 
training improved neuromuscular performance 
in elite female basketball players, suggesting that 
multidimensional training approaches may support 
speed-related adaptations in basketball-specific 
contexts. The findings of the present study are 
generally consistent with these recent observations, 
as significant reductions in both 20 m and 30 m 
sprint times were observed following the 8-week 
specialized training program. These similarities 
may indicate that integrated training approaches 
combining strength, plyometric, and sprint-
oriented exercises can contribute to sprint-related 
performance adaptations in basketball players.

A contribution of the present study is the 
integrated evaluation of body composition, vertical 
jump performance, and sprint performance within a 
single basketball-specific training framework. While 
many previous studies have primarily focused on 
isolated performance variables or single training 
modalities, the present study attempted to provide a 
multidimensional assessment of both morphological 
and performance-related adaptations within the same 
athlete population [26]. This integrated perspective 
may be relevant for coaches and practitioners by 
supporting the development of more comprehensive 
basketball conditioning strategies.

Additionally, recent studies have increasingly 
emphasized the importance of multidimensional 
training and assessment approaches in basketball 
performance research. Previous investigations 
have demonstrated that integrated evaluations 
combining body composition, sprint ability, jump 
performance, and neuromuscular characteristics 
may provide a broader understanding of basketball-
specific adaptations compared with isolated 
performance assessments [3, 22, 24, 27]. 

Recent evidence has also suggested that 
multidimensional training models may 
simultaneously influence several physical capacities, 
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including explosive power, sprint performance, and 
movement efficiency in team-sport athletes [28]. In 
this context, the present findings further support 
the practical relevance of integrated basketball-
specific conditioning approaches by demonstrating 
concurrent improvements in body composition, 
vertical jump performance, and sprint performance 
within the same athlete population.

Furthermore, previous studies have emphasized 
that combined training strategies may support 
concurrent improvements in multiple physical 
capacities without necessarily compromising 
performance adaptations [29, 30]. The present 
findings are generally consistent with this perspective 
and suggest that multidimensional training models 
may represent a practical approach for basketball 
conditioning programs. However, due to the single-
group pretest-posttest design, the findings should be 
interpreted as exploratory within-group adaptations 
rather than definitive evidence of intervention 
effectiveness. Such training approaches may also 
contribute to the transferability of performance-
related adaptations to basketball-specific tasks [31].

Additionally, recent evidence has further 
supported the effectiveness of multidimensional and 
combined training approaches for the simultaneous 
development of multiple physical capacities in 
basketball players. Previous studies and meta-
analyses have demonstrated that integrated strength, 
plyometric, and sprint-oriented interventions may 
contribute to concurrent improvements in sprint 
ability, explosive power, neuromuscular performance, 
and overall athletic capacity without negatively 
affecting performance adaptations [22, 24, 25, 28]. 
Such findings reinforce the practical relevance of 
multidimensional conditioning models in basketball-
specific settings and suggest that combined training 
strategies may facilitate the transfer of performance-
related adaptations to sport-specific tasks. The 
present findings are generally consistent with this 
perspective, as improvements were simultaneously 
observed in body composition, vertical jump 
performance, and sprint performance following the 
8-week training intervention.

From a practical perspective, the findings suggest 
that integrating strength, plyometric, and sprint-
oriented exercises within the same weekly training 
structure may be beneficial for the simultaneous 
development of explosive power, sprint capacity, 
and body composition characteristics in basketball 
players. Coaches and practitioners may therefore 
consider implementing multidimensional training 
models rather than relying solely on isolated 
conditioning approaches.

Limitations of the Study and Future Research 
Directions

This study has several limitations. First, the 
absence of a control group substantially limits 

causal interpretation and reduces internal validity. 
Second, the relatively small sample size may limit 
the generalizability of the findings. Third, potential 
confounding variables such as nutritional habits, 
sleep quality, and additional physical activity were 
not controlled throughout the intervention period. 
In addition, the use of bioelectrical impedance 
analysis may have been influenced by hydration 
status, potentially affecting measurement accuracy. 
Another limitation is the combined analysis of male 
and female athletes without subgroup comparisons. 
Potential sex-specific adaptations may therefore 
have remained undetected.

Future studies should employ randomized 
controlled designs with larger sample sizes to 
confirm the present findings. In addition, future 
research should investigate sex-specific responses, 
position-specific adaptations, and the long-term 
effects of combined training interventions in 
basketball players. The inclusion of physiological 
and biomechanical measurements may further 
contribute to examining the mechanisms underlying 
training-related adaptations. Future research 
employing controlled experimental designs and 
larger sample sizes is recommended to further 
validate and extend these results.

Conclusions
The findings of this study demonstrate that an 

8-week specialized training program was associated 
with improvements in body composition, vertical 
jump performance, and sprint performance in 
basketball players, supporting the initial hypothesis. 
These results highlight the role of integrated training 
approaches combining strength, plyometric, and 
sprint exercises in the development of physical 
performance components.

From a practical perspective, the implementation 
of such structured and multi-component training 
programs may provide benefits for coaches 
and practitioners aiming to optimize athletic 
performance in basketball. The simultaneous 
improvement of morphological and performance-
related variables suggests that a holistic training 
strategy may represent an efficient approach in 
applied sports settings. However, the absence of 
a control group limits the ability to draw causal 
conclusions, and therefore the findings should be 
interpreted with caution. 

Overall, the present study contributes to the 
growing body of research by providing an integrated 
perspective on training-induced adaptations and 
emphasizing the role of combined training strategies 
in the multidimensional development of basketball 
performance.
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