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ABSTRACT

Paralympic athletes are at increased risk of overuse injuries due to their unique
physical conditions, which may impair their performance.This study aimed to investigate the relationship
of sports injuries with physiological and functional indicators (knee isokinetic strength, anaerobic power,
and balance) in Iranian Paralympic athletes.

(VIETIEE This descriptive—analytical study was conducted on 76 elite male and female Iranian athletes with
physical and motor disabilities (Mean age: 32+2.99 years) from 11 sports disciplines competing in the Paris
2024 Paralympic Games. The knee isokinetic strength was measured by the Biodex system. The anaerobic
power was calculated using the Wingate test. Also, static and dynamic balances were measured using the
Stork test and the Y-balance test, respectively. To assess sports injuries, the Oslo Sports Trauma Research
Center (OSTRC) questionnaire was used. Based on its score, athletes were classified into three groups: non-
injured, moderately injured, and severely injured.

BT Regarding the OSTRC questionnaire components, the injured group showed significantly higher
mean scores than the non-injured group in participation (P=0.001), performance (P=0.001), pain (P=0.001),
training volume (P=0.027), and total score (P=0.001). However, the t-test results revealed no statistically
significant differences between non-injured and injured groups in right knee strength (P=0.945), left knee
strength (P=0.354), peak anaerobic power (P=0.498), mean anaerobic power (P=0.352), static balance
(P=0.373), or dynamic balance (P=0.326). Pearson’s correlation test results indicated a non-significant
relationship between injury and physiological/functional indicators (P>0.05).

The results emphasize the importance of integrating both subjective and objective evaluation
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Introduction

aralympic games are the largest and most

prominent sporting event for athletes with

disabilities. By classifying athletes based

on the type and severity of their disability,
the games ensure fair competition. However, participa-
tion in Paralympic sports is associated with a high risk of
injury. Unique physiological profiles, altered biomechan-
ics, and the use of wheelchairs or prosthetics contribute to
injury susceptibility.

The most commonly affected areas in Paralympic ath-
letes include major joints, including the knee and ankle,
as well as core muscles, which directly impact isokinetic
strength and balance. Isokinetic strength, particularly in
the knee joint, plays a critical role in both performance
quality and injury prevention. Similarly, static and dy-
namic balance are essential for movement control, and
their impairment may predispose athletes to second-
ary injuries. Aerobic and anaerobic capacities are other
fundamental factors influencing performance and are
negatively affected by chronic injuries. Declines in these
capacities not only hinder sports performance but may
also impact psychological well-being and quality of life.
Despite the importance of injury prevention and perfor-
mance optimization, few studies have comprehensively
investigated the effects of injuries on functional and phys-
iological indicators in Iranian Paralympic athletes. There-
fore, this study aimed to examine the effects of overuse
injuries on knee isokinetic strength, anaerobic power, and
balance of Iranian Paralympic athletes.

Table 1. Results of the independent t-test
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Methods

This is a descriptive-analytical study. Participants were
76 elite Iranian athletes with physical and motor disabili-
ties attending official national training camps who were
going to participate in the Paris 2024 Paralympic Games.
They were purposefully selected. Inclusion criteria were
at least three years of professional sports experience,
Paralympic national team membership, stable general
health, and informed consent. Knee flexion and exten-
sion strength was measured using the Biodex System
4 at 60°/sec. Adjustments were made for athletes using
wheelchairs or prosthetics. For assessing the anaerobic
power, Wingate tests were performed using an adapted
ergometer for upper and lower limbs, recording peak
power, mean power, and fatigue index. Static balance was
assessed using the single-leg stance test, and dynamic bal-
ance was evaluated using the Y-Balance test in three di-
rections (anterior, posteromedial, posterolateral). All tests
were adapted to individual impairments. The Oslo sports
trauma research center (OSTRC) questionnaire was used
to evaluate overuse injury incidence and impact on par-
ticipation, performance, pain, and training volume. Using
the final score of the Oslo questionnaire, the injuries were
categorized into mild, moderate, and severe.

Data were analyzed in SPSS software, version 26. De-
scriptive statistics (mean, standard deviation, range), in-
dependent t-test (to examine the differences between in-
jured and non-injured athletes), Pearson correlation test
(to examine the relationship between injury severity and
indicators), and one-way ANOVA (to examine the differ-
ences across sports disciplines) were conducted. Signifi-
cance level was set at 0.05.

MeantSD
Index t p
Non-injured Injured
Right knee strength (Nm/kg) 174.56%15.18 174.28+13.38 0.069 0.945
Left knee strength (Nm/kg) 167.26%17.50 171.70+15.57 -0.944 0.354
Peak anaerobic power (Watt) 472.28+32.01 466.28+31.01 0.686 0.498
Mean anaerobic power (Watt) 387.51+27.03 380.58+24.91 0.947 0.352
Static balance (Seconds) 83.59+4.91 84.93+6.87 -0.903 0.373
Dynamic balance (cm) 80.68+5.58 79.13%5.80 1.100 0.326
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Table 2. Results of ANOVA for the differences in physiological and functional indicators between different Paralympic disciplines

Index Mean1SD F P
Right knee strength (Nm/kg) 174.34+13.69 0.63 0.783
Left knee strength (Nm/kg) 170.72+16.00 0.399 0.943
Peak anaerobic power (Watt) 467.61+31.12 1.045 0.417
Mean anaerobic power (Watt) 382.11+25.38 0.776 0.651
Static balance (Seconds) 84.64+6.49 1.418 0.193
Dynamic balance (cm) 79.47+5.76 0.648 0.767

Results

Participants consisted of 76 athletes from 11 sports. The
highest injury rates were observed in goalball, judo, shoot-
ing, and swimming (100%) athletes, while paracanoe
athletes showed the lowest injury rate (33.3%). Shoulder
injury was the most common injury (20.5%), followed by
hand/finger (17%) and knee (13.6%) injuries. Independent
t-test results revealed significant differences in all four OS-
TRC domains between injured and non-injured athletes
(P<0.05), with the injured group reporting higher scores.

However, physiological and functional indicators, in-
cluding knee isokinetic strength, anaerobic power, and
balance, did not show significant differences between
the two groups (Table 1). The ANOVA results (Table 2)
showed no significant differences across different sports
disciplines. Pearson correlation test results indicated
weak, non-significant relationships between injury status
and physiological indicators (knee strength, anaerobic
power, and balance).

Conclusion

Although injured Paralympic athletes demonstrated
lower scores in several physiological and functional fac-
tors compared to their non-injured peers, these differences
were not statistically significant in most cases. In contrast,
subjective evaluation using the OSTRC questionnaire re-
vealed higher levels of pain, training volume, and reduced
performance among the injured group. These results un-
derscore the need for multidimensional assessment strate-
gies that combine objective and subjective tests to provide
a more accurate and holistic understanding of Paralympic
athletes’ functional status. The results of this study can be
helpful for coaches, sports team physicians, physiothera-
pists, and rehabilitation experts. Training, rehabilitation,
and injury prevention programs tailored to individual
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needs (based on both clinical evidence and athletic out-
comes) may significantly enhance performance, reduce
injury risk, and improve overall quality of life for Para-
lympic athletes.
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4. Mean Power (MP)
5. Fatigue Index (FI)
6. Stork Stand Test
7. CP-Speed

8. Y-Balance
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