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Summary
Introduction. Injury is an inseparable element of both, able bodied sport and sport for people
with disabilities. The role of experts is to eliminate every risk connected with it.
The aim. The aim of this study was to estimate characteristics of sport injuries in wheelchair
basketball, wheelchair rugby and sitting volleyball.
Material and methods. It this study took part 147 athletes practicing wheelchair basketball
(n=65), wheelchair rugby (n=48) and sitting volleyball (n=34). The research questionnaire
consisted of 29 questions was used in this study. Questions among other things contained type
of injury, circumstances, localization and reasons of injury, and the length of break for reco-
very.
Conclusion. Analyzes confirmed that wheelchair basketball seems to be sport discipline with
high risk of injuries, however consequences of those injuries are not serious (they do not
influence on sport carrier significantly). There is a relation between functional abilities (clas-
sification) and the number of injuries in wheelchair rugby players and wheelchair basketball
players. There is a necessity to introduce new scientific methods enabling development of
methods of estimating sport injuries mechanisms and methods of preventing injuries.
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INTRODUCTION
“Sport injury” is a term common for all kinds of injuries
sustained during sport activities. Injury is an inseparable
element of both, able bodied sport and sport for people
with disabilities. The role of experts is to eliminate every
risk connected with it.

Researches confirm that athletes with disabilities are
exposed to injuries during training and competition. Most
of the researches describing the issue of injuries in pa-
ralympic sport were carried out in the 1990s. Main pro-
blem was to define sport injury. The majority of defini-
tions concerned medical service intervention, limitation
on participation in training or competitions and the pre-
sence of pain [1]. The most frequently used definition is
the one elaborated by Ferrara and Buckley [2], which says
it is ”any injury or illness that stopped, limited or mo-
dified participation for 1 day or more”.

Diagnosis concerned injuries in paralympic sport is
based mostly on questionnaire examination. First reports on
this topic were made after Paralympic Games in 1976 [3].
Analysis persuaded in 1990s allowed to present the speci-
ficity of injuries in paralympic sport. Results indicate that,
for athletes who compete on sport wheelchairs mostly
exposed to injuries areas are upper extremity [2, 4, 5, 6, 7].

Other authors researches allowed also to diagnose
situations in selected paralympic sport discipline. Among
other things it was revealed that 72% of athletes compe-
ting in wheelchair races proclaimed an injury during last
12 months [8]. An inflammation of external epicondyle
of humerus was indicated as the most frequent reason of
injuries among wheelchair users [9]. On the other hand,
in spite of surprisingly big amount of sport injuries, it was
revealed that most of them were called small (break up
to 7 days) or medium injury (break 8-21 days), which
consequences were not serious [2]. It was confirmed that,
the number of injuries increases with the increase of
training capacity [10]. Additionally many authors reve-
aled that, injuries in sport for people with disabilities are

Tab. 1. Characteristics of gro-
ups of athletes with physical
disabilities

Wheelchair basketball Wheelchair rugby Sitting volleyball

65 48 34N

h 30.0 ± 6.4 29.7 ± 9.8Age [years]

9.5 ± 7.3 3.8 ± 3.0 7.6 ± 8.8Training period [years]

Spinal cord injury, am-
putation of Lower limbs,
spina bifida, poliomieli-
tis, persons with a mini-
mum disability

Quadriplegia Persons with physical
impairment – amputation
and Lower limbs paresis,
poliomyelitis, (stated mi-
nimum disability)

Impairment

No athletes’ classifica-
tion

Classification* [n] 1.0-1.5: 19 0.5: 20
2.0-2.5: 18 1.0-1.5: 9
3.0-3.5: 14 2.0-2.5: 12
4.0-4.5: 14 3.0-3.5: 7

*In wheelchair basketball players are classified from 1.0 (the lowest functional abilities) to 4.5 (persons
with minimum disability); in wheelchair rugby players are classified form 0.5 (the lowest functional abilities)
do 3.5 (the highest functional abilities)

similar to those in port for able-bodied, and that they are
connected with practiced sport discipline [11, 12, 13, 14].

During last decade not many reports connected with
the issue of sport injuries were presented. Webborn et al.
[15] wrote that every tenth athlete, who participated in
Winter Paralympic Games 2002, experienced an injury.
Whereas Van de Vliet and Willick [16] describing Sum-
mer Paralympic Games 2008 (Beijing) noticed more than
2000 medical service intervention. Furthermore, in 79
cases doctors allowed to use prohibited substance [16].

Wheelchair basketball, wheelchair rugby and sitting
volleyball are the three the most popular team games
intended for persons with physical disabilities that are in
the programme of summer paralympic games. Wheelchair
basketball is a discipline designed for people with vario-
us functional abilities (paraplegia, amputation of lower
limbs, people with the minimum disability, who has the
locomotion function), that characterizes high dynamics of
the game. Wheelchair rugby is a discipline designed
mainly for persons with four limbs paresis (mainly qu-
adriplegia) equally attractive for spectators because of
adaptation of sport equipment and rules of the game to
the abilities of competing athletes. While sitting volley-
ball is a discipline in which rules are similar to standing
volleyball, although in sitting volleyball athletes play on
smaller field and the net is lower, but without possibi-
lities of rising buttocks from the ground (with exception
for II line) [17, 18].

Every discipline characterizes high dynamic of the
game and at the same time it requires form players in-
tense effort. What is interesting, Ferrara and Peterson [1]
divided paralympic disciplines into those with high and
those with low risk of injuries occurrence. Wheelchair
basketball and wheelchair rugby were classified as those
with high risk of injuries occurrence.

The aim of this study was to estimate characteristics
of sport injuries in wheelchair basketball, wheelchair
rugby and sitting volleyball.
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MATERIAL
It this study took part 147 athletes practicing wheelchair
basketball (n=65), wheelchair rugby (n=48) and sitting
volleyball (n=34). All athletes had been playing for at
least one year, had been practicing at least 2 training
sessions per week and they had been actively taking part
in league tournaments in their discipline. Characteristic
of these three groups of participants is shown in table 1.

METHODS
The research questionnaire consisted of 29 questions was
used in this study. Questions among other things conta-
ined type of injury, circumstances, localization and re-
asons of injury, and the length of break for recovery.
Answers for the questions were collected during league
games. The research results are shown in percentage,
separately for every group of athletes.

RESULTS
On the basis of declaration from athletes with disabili-
ties, there was 86% of wheelchair basketball players who
had in their carrier at last one injury connected with
practiced sport discipline (fig. 1). Similar information was
confirmed by 51% of sitting volleyball players and 14 %
of wheelchair rugby players.

Among all investigated groups it was confirmed that
majority of injuries happened during training.

Fingers and wrist were the most exposed to sport injury
areas in all of analyzed sport disciplines for persons with
disabilities (40-49% of all injuries; tab. 2). In the second
place, area in which injuries were noticed during sport
activities, was shoulder and arm (15-37% of all injuries).

In the group of wheelchair basketball players and
sitting volley players was registered the most number of
abrasions and contusions (respectively 35 and 25% among
wheelchair basketball players, 22% and 27% among sit-
ting volley players; tab.2). Dislocation fracture compri-
sed from 8 to 20 % of injuries.

Most of wheelchair basketball players (93%) and
sitting volley players (64%) declared break in training,
caused by injury, not exceeding one month (tab.2).
Whereas most of wheelchair rugby players (60%) indi-
cated, that as a consequence of injury was absence from
training longer than one month.

In figure 3 is illustrated occurrence of sport injuries
in relation to players sport classification in wheelchair
rugby and wheelchair basketball. In both disciplines
higher sport class meant higher functional abilities of
players. Research results indicate a tendencies according
to which in wheelchair basketball group the number of
injuries increased with a decrease of functional abilities.
Opposite tendency was noticed for wheelchair rugby
players –the number of injuries increased with an incre-
ase of athletes functional abilities.

DISCUSSION
The aim of the study was characteristics of sport injuries
in wheelchair basketball, wheelchair rugby and sitting
volleyball. Research results indicated that, wheelchair
basketball belongs to sport disciplines, in which there is
high risk of injuries. It confirms the rightness of division
proposed by Ferrara and Peterson [1]. The studies were
compatible with earlier Curtis and Black [19] results, who
informed that 90% of female athletes playing in wheel-
chair basketball are struggling with problems in the area
of shoulder. Authors suggested that 70% of injuries is
connected with the beginning of training on wheelchairs
[19]. Also Burnham et al. [20] showed similar research
results pointing to 82% of wheelchair basketball players
confirmed an injury during last training year. Eighty-five
percent of the significant injuries affected the shoulder,
elbow, and wrist region.

According to Burnham et al. [20] the most exposed
to injuries athletes are those playing as centre. Presented
research do not confirm earlier results indicating a ten-
dency to increase of number of injuries with decreasing

Fig. 1. Athletes declaring inju-
ries presence according to ana-
lyzed disciplines
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players functional abilities limitation In practice centres
are represented mainly by players from 4 and 4,5 sport
class in which actually noticed the lowest percentage of
injuries.

Gained results of wheelchair basketball players denote
high risk of injury emergence, although type of injury and
its consequences in majority of cases was not serious.
Most injuries were connected with abrasions and contu-
sions in areas of fingers and wrist and also with strains
in the area of shoulder. Those types and location of
injuries are typical for people practicing sport discipli-
nes using wheelchairs, in which dynamic ride and inten-
se effort determine the success.

The research results deny the classification made by
Ferrara and Peterson [1], in which wheelchair rugby was
classified into paralympic sport disciplines with high risk
of injuries. In scientific research conducted on the level
of polish league revealed that only 14% of athletes dec-
lared sport injuries during sport carrier. It is worth

Tab. 2. Results gained in three
groups of athletes with disabi-
lities

Circumstances Competition 42 20 43
of injury [%] Training 58 80 51

Non-sport 0 0 6

The most exposed Wrist, fingers 49 40 46
to injury areas [%] Shoulder, arm 15 37 22

Back 7 13 12
Other 29 10 20

Type of injury [%] Abrasion 35 0 22
Contusion 25 50 27
Strain 12 37 14
Dislocation fracture 8 13 20
Other 20 0 0

Break in training Month 93 40 64
[%] Longer than month 7 60 36

Answer Wheelchair
basketball

Wheelchair
rugby

Sitting
volleyball

Fig. 2. Sport injuries in rela-
tion to functional abilities
(sport classification) of wheel-
chair basketball and wheelchair
rugby players (group 1 – lowest
level of functional abilities,
group 4 – highest level of
functional abilities)

mentioning that, wheelchair rugby appeared in paralym-
pic games programme in 2000 (Sydney, Australia) and
during last decade significant equipment modifications
were introduced. Wheelchairs were divided into offensi-
ve and defensive, focusing on lower limb protection using
special bumpers. What is more, the usage of gloves by
athletes certainly protected them from abrasions. Miyaha-
ra et al. [21] acknowledge muscle deficit in the area of
shoulder blade and arm adductors as an essential reason
for shoulder pain.

In both disciplines on wheelchairs confirmed benefi-
cial influence of equipment modifications. A tendency for
diminishing the number of injuries among athletes on
wheelchairs comparing to athletes competing in standing
position, as a result of improving sport equipment was
noticed by Nyland et al. [12].

As far as in group of wheelchair basketball players
dominated big amount of less serious injuries, in group
of wheelchair rugby players small number of injuries was
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noted, but their consequences were usually more serious
(the break in the training longer than month). Possibly,
the reason for more serious injuries could be shorter
training practice and minor experience of wheelchair
rugby players (tab 1).

Results reported by polish pitting volleyball players
differ from those presented by Mustafins et al. [22] on
international level. Polish athletes noted mainly finger and
wrist injuries, while athletes competing on international
level pointed mainly at back (41%) and shoulder (18%)
injuries [22]. Wieczorek et al. [23] reported that persons
with dysfunction of one limb the other limb for play are
often additionally exposed to the overtraining of the
healthy limb.

Presented scientific research has diagnostic character.
It is worth thinking about method of prevention of inju-
ries. As it was mentioned earlier, modification of sport
equipment enables to reduce injuries. Ribeiro et al. [24]
highlight benefits of using stretching, proper breaks
during intense training, avoiding strains. Other authors
indicated the necessity to retain muscle balance, and
teaching proper wheelchair riding/running technique [10,
14, 25, 26].

Critical look on injuries in sport for persons with
disabilities issue confirm lack of introducing new rese-
arch methods, beyond questionnaires. Most of the rese-
arches ware carried out in1990s and few publications
from last decade confirm earlier dispatches. It is neces-
sary to define precisely sport injuries preventive methods.
A trial of determining mechanisms of injuries in sport for
persons with disabilities is very important, of analyses
made in sport for able-bodied. Characteristics of injuries
in relation to gender, level of sport advances and age
would be interesting.

CONCLUSIONS
Wheelchair basketball seems to be sport discipline with
high risk of injuries, however consequences of those
injuries are not serious (they do not influence on sport
carrier significantly).

There is a relation between functional abilities (clas-
sification) and the number of injuries in wheelchair rug-
by players and wheelchair basketball players.

There is a necessity to introduce new scientific methods
enabling development of methods of estimating sport
injuries mechanisms and methods of preventing injuries.
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