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Abstract

Keywords Background and Aim: Successful performance in wheelchair basketball requires

the strength of the shoulder muscles, anaerobic power, and proper body
composition. However, no study has compared these characteristics in different

Body composition, positions of players in wheelchair basketball (WB). This study aimed to compare
the body composition, isokinetic strength, and anaerobic power components among
Anaerobic power, the forwards and guards.
Methods: The study participants comprised 14 adult Iranian national wheelchair
Isokinetic strength, basketball team players, who were split into two groups of seven players each:
guards and forwards. This research included evaluations involving the measurement
Elite athlete, of body composition, anaerobic power, and isokinetic power of the upper limbs,

specifically the shoulder and elbow joints. The differences between groups were
Wheelchair investigated using an independent t-test, conducted at a significance threshold of
P<0.05. Statistical analysis was carried out with the use of SPSS 26 software.
basketball. Results: The findings showed that there were no significant differences in the
variables of fat-free mas and fat mass between the forwards and guards. However,
the forwards had a higher mean fat-free mass and a lower fat mass. Also, no
significant difference was observed in the peak power and power drop (anaerobic
component) of the players. In terms of peak torque, no substantial differences were
found between forwards and guards in rotator muscles of the shoulder and elbow
flexor and extensor muscles; nevertheless, guards exhibited greater means in all
strength-related components compared to forwards.
Conclusion: The study found that the physical attributes and physiological
demands of wheelchair basketball players are primarily determined by the playing
environment and the type of impairment the player has, rather than by the specific
skills required for each position. Therefore, future research should focus on
comparing classes with players with mild to severe disabilities.
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Extended Abstract

Introduction

Wheelchair basketball (WB) is a demanding
team sport in which successful performance
requires a combination of technical skills and
specific physical and physiological attributes,
including strength, power, anaerobic capacity, and
optimal body composition (1-4). In recent years,
the growing competitiveness and
professionalization of the Paralympic movement
have compelled athletes to tolerate progressively
higher training loads and repetitive physical strain
(5-7). Such mechanical stresses act as risk factors
for the development of sport-related injuries and
disorders, ultimately impacting athletes’ health
and quality of life (8). Effective wheelchair
maneuverability and control, key determinants of
on-court performance, depend largely on upper
extremity muscle strength (9). However, repetitive
and excessive wheelchair propulsion during both
play and ball handling imposes substantial
mechanical load on the upper limbs. Therefore,
maintaining adequate upper-limb muscle strength
is essential not only for injury prevention but also
for achieving optimal athletic performance.
Moreover, wheelchair basketball players spend
approximately 60% of game time with heart rates
exceeding 70% of their maximum capacity (5).

The clinical consequences of spinal cord
lesions, combined with a reduced level of physical
activity and an increased proportion of fat mass
(FM) among individuals with spinal cord injury,
have been well documented (10, 11). Therefore,
anaerobic power and optimal body composition
are key determinants of performance in
wheelchair basketball players. Furthermore, the
appropriate match between playing position and
the physical as well as physiological demands of
the game can minimize mechanical stress on
athletes, thereby reducing the likelihood of injury
occurrence (12). However, to date, no research
has specifically examined the relationship
between physical and physiological characteristics
and playing positions in wheelchair basketball
players. Therefore, the aim of the present study
was to compare these characteristics across
different playing positions.

Method

This study employed a cross-sectional
comparative design. Fourteen male athletes from
the Iranian national wheelchair basketball team
participated in the study. The participants’ mean
(+) standard deviation body weight, height, and
age were 72.84 + 15.08 kg, 170.4 + 13.44 cm, and
31.93 £ 7.34 years, respectively. Players were
classified into two groups based on their playing
positions  (centers and forwards). Body
composition was assessed using the InBody S10
body water analyzer, anaerobic power was
evaluated with the Wingate test (Monark 891E W-
cardio rehab ergometer); and peak torque was
measured using the Biodex  Isokinetic
Dynamometer System 4. Data were analyzed
using SPSS software. The Shapiro—Wilk test was
applied to assess data normality. Because the data
were normally distributed, independent t-tests
were conducted to compare the means of the two
groups across the selected variables. The level of
statistical significance was set at p < 0.05. All
ethical considerations described in the Instructions
of the Biomedical Research Ethics Committee of
the University of Tehran were observed, and
ethical approval was obtained under the code
IR.UT.SPORT.REC.1402.041.

Results

The results of the independent t-test indicated
no significant differences in body composition or
physiological  characteristics  between elite
wheelchair basketball players across different
playing positions. Specifically, comparisons of
body composition variables (body fat mass and
fat-free mass), anaerobic power, and peak torque
of the shoulder internal and external rotator
muscles, as well as the elbow flexor and extensor
muscles, revealed no statistically significant
differences between forwards and guards.
However, in terms of body composition, forwards
demonstrated a higher amount of fat-free mass
and a lower amount of fat mass compared with
guards. In contrast, guards exhibited greater
values across all components related to isokinetic
muscle strength than forwards.

Discussion

This study aimed to compare body
composition, anaerobic power, and isokinetic
strength across different playing positions in
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wheelchair basketball. Previous research has
indicated that the physical and physiological
demands of basketball vary according to playing
position (13-16). In terms of body composition
variables such as fat mass and fat-free mass,
centers demonstrated higher values than guards
and forwards. Additionally, forwards performed
better than guards in anaerobic components.
Regarding muscle strength, centers exhibited
significantly greater values than both forwards
and guards. However, the overall results of this
study indicated no statistically significant
differences in the examined characteristics among
different

playing positions in wheelchair

basketball players. The absence of significant
differences—despite the wide range of disabilities
among players—may be explained by
physiological adaptations resulting from training
across various positions under modern wheelchair
basketball strategies, regardless of the type or
severity of disability. Furthermore, according to
wheelchair basketball regulations that require a
mix of players with varying levels of impairment
on the court, most athletes frequently perform in
multiple playing positions. Finally, the findings of
this study may have been influenced by the
relatively small sample size.

Table 1. Body composition, Anaerobic power, and Isokinetic strength components of players

Mean SD Levene's test t-test
Variable Forward  Guard  Forward  Guard F Sig. t Sig.
Fat-free mass 53.94 43.78 14.26 7.60 1.858 0.198 1.648 0.125
Fat-mass 22.86 26.83 14.72 11.97 0.889 0.364 -0.554 0.590
Peak power 301.74 290.62 34.07 96.29 3.242 0.970 0.228 0.778
Elbow extension at 180¢/s 52.30 56.33 8.65 17.35 3.514 0.085 -0.550 0.593
Elbow flexion at 180°/s 47.74 52.30 7.43 10.45 0.618 0.447 -0.940 0.366
Shoulder internal rotators at 180¢/s 40914 47.03 2.89 9.06 3.955 0.072 -1.700 0.117
Shoulder external rotators at 180°/s 28.93 34.30 7.44 6.93 0.171 0.687 -1.398 0.188
Elbow extension at 60°/s 61.97 65.36 13.37 17.76 1.314 0.274 -0.392 0.702
Elbow flexion at 60°/s 50.10 55.30 6.40 7.36 0.098 0.760 -1.411 0.184
Shoulder internal rotators at 60°/s 48.66 50.93 6.18 8.65 1.353 0.267 -0.565 0.582
Shoulder external rotators at 60°/s 34.23 37.46 2.89 9.49 0.483 0.500 -0.732 0.478
SD: standard deviation, df: degrees of freedom
*Significant at p < 0.05.
Clinical application informed consent was obtained from all

The findings of this study can be applied to

the design of specific training programs for

wheelchair basketball players. Given the lack of

significant differences among playing positions,

strength and conditioning coaches may employ

similar  training approaches to

improve

anaerobic power and muscular strength across

all players. Furthermore, emphasizing multi-

skilled and adaptable training strategies may

enhance players’ performance

positions and help reduce the risk of injury.
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