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Examining the Continuity of
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The aim of this study was to examine the continuity of recreation engagement (identify changes
in recreational habits pre- and post-injury) in individuals with spinal cord injury (SCI) who use
wheelchairs, and to explore how factors related to injury impacted on changes in recreation
engagement. People with SCI (N = 985) reported stopping participation in several recreational
activities after injury. Almost 40% of participants discontinue engagement in sports activities
after SCI, followed by traveling (24%), socializing (21.5%), and going to concerts or cinemas
(19.6%). However 61.7% of individuals with SCI were able to continue socializing, and 43%
continued sports activities after SCI. Older people with SCI, individuals with quadriplegia, and
those with more hours of help needed from other people require special attention from healthcare
professionals in order to get back to enjoyable recreational activities after SCI.
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Recreational Activities After
Spinal Cord Injury

One of the most important issues facing
individuals with spinal cord injury (SCI) after
completing medical rehabilitation and dis-
charge from a hospital is the adjustment to
every day life, especially as SCI negatively
affects almost every life domain (Post, Van
Dijk, Van Asbeck, & Schrijvers, 1998). There
are many new physical, emotional, financial
and vocational challenges people face follow-
ing SCI, and community reintegration can be a
long and difficult process (Lotta, Nora,
Boselli, Bocchi, & Nicolotti, 1999). Increased
isolation from society following SCI is often
associated not only with wheelchair depen-
dency and difficult mobility but also with sec-
ondary post-injury complications such as pres-
sure sores, urinary tract infections, and
spasticity (Krause, 1998b; Taricco et al,
1992).

Return to recreational activities post-injury
is often not a primary goal for rehabilitation
teams. Furthermore, leisure is not always a
priority for people with SCI themselves in the
early stages of post-injury rehabilitation (Rich-
ards, 1982). However, life after SCI cannot be
complete without the possibility of continuing
pre-injury interests or without the ability to
find other pastimes that are adapted to the
disability. Such an opportunity seems to be
very important for the SCI population because
they, compared to their non-disabled counter-
parts, have been more physically active before
injury (Lee, Dattilo, Kleiber, & Caldwell,
1996) and, because many individuals attempt
to continue previously enjoyable activities
(Kennedy & Smith, 1990). In reality, return to
recreational activities after SCI is complicated
due to changes in physical functioning and
mobility, loss of independence, limited access
to social opportunities, limited awareness of
recreational equipment and of leisure's rela-
tionship to quality of life (Nichols & Brasile,
1998). For these reasons people with SCI are
often involved in passive forms of recreation
such as listening to music, watching TV, and

reading (Sutton et al., 1982). Those individu-
als who maintain physically demanding activ-
ities post-injury usually participate in sports
available for people with SCI (Pluym, Keur,
Gerritsen, & Post, 1997), however, the higher
the intensity level of activity, the lower the
participation rate among all injury levels
(Johnson, Klaas, Vogel, & McDonald, 2004).
Generally, researchers have reported that
around 50% of people with SCI are involved
in different kinds of active forms of recre-
ational activities post-injury (Levi, Hurtling, &
Seiger, 1996; Lotta et al., 1999; Siosteen,
Lundqvist, Blomstrand, Sullivan, & Sullivan,
1990; Vogel, Klaas, Lubicky, & Anderson,
1998). In view of the consequences of ac-
quired disability, use of free-time after SCI
often becomes problematic, whilst leisure op-
portunities become increasingly important. It
is especially important for those individuals
with SCI who have sedentary lifestyles and
use wheelchairs in everyday life.

It has been suggested that research exam-
ining leisure for people with SCI should con-
sider the significance of pre-injury lifestyle
(Lee, Brock, Dattilo, & Kleiber, 1993), and
both the nature and frequency of leisure activ-
ity involvement may be of critical importance
in long-term adjustment to SCI (Kennedy &
Smith, 1990). The effects of participation in
recreational activities following SCI have been
investigated by several researchers. Previous
research indicates that individuals with SCI
who are actively involved in recreation post-
injury report higher levels of life satisfaction,
higher quality social relationships and lower
levels of depression (Coyle, Shank, Kinney, &
Hutchins, 1993). People with SCI participating
in adventure activities have demonstrated sig-
nificantly increased efficacy, self-confidence,
and acceptance of disability (Nichols &
Brasile, 1998). Furthermore, participation in
physical recreation breaks down wheelchair
users' own perceived barriers (Mital, Scheer,
Plunkett, Pennathur, & Govindaraju, 1996),
help to prevent disease, promote health and
maintain functional independence (Hansen,
Forchheimer, Tate, & Luera, 1998). Participa-
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tion in physical activity is also correlated with
the reduction in frequency and severity of
secondary medical complications and increase
in self-esteem (Johnson, Bland, & Rathsam,
2001).

Despite the established positive relation-
ship between physical recreation and health or
life satisfaction in people with SCI, participa-
tion in physical recreation following SCI de-
creases (Tasiemski, Bergstrom, Savic, &
Gardner, 2000), and satisfaction with leisure
situation is low, assessed by individuals with
SCI between 'rather dissatisfying' and 'rather
satisfying' (Tasiemski, Kennedy, Gardner, &
Tylor, 2005). According to other research,
satisfaction with leisure situation amongst
people with SCI is higher, i.e. between 'rather
satisfying' and 'satisfying', however is lower
than satisfaction in this area amongst the non-
disabled population (Post et al., 1998). All of
the above findings lead to a conclusion that
understanding how individuals with SCI de-
cide to continue, discontinue, or expand their
recreation involvement is critical to the ulti-
mate goal of their rehabilitation—health and
life satisfaction. Therefore, the main purpose
of this study was to examine the continuity of
recreation engagement (identify changes in
recreational habits pre- and post-injury) in
people with SCI who use wheelchairs.

There are a number of variables positively
related to life satisfaction following SCI, in-
cluding employment status and social func-
tioning (Dijkers, 1999). Research has pre-
sented mixed results on how injury variables
such as level of injury (Kannisto, Merikanto,
Alaranta, Hokkanen, & Sintonen, 1998; Post
et al., 1998), age at the time of injury (Fuhrer,
Rintala, Hart, Clearman, & Young, 1992;
Krause, 1998a), or time since injury (Dijkers;
Post et al.) predict overall life satisfaction after
SCI, however there is lack of evidence how
these variables would affect particular life sat-
isfaction domains e.g. leisure situation. There-
fore, further analysis explored how changes in
recreation engagement pre- and post-injury
were affected by factors related to the injury,
including age at the time of injury, level of

injury, time since injury, and hours of help
needed from other people.

Methods

Setting
The databases from three spinal injuries

centres in the United Kingdom were used in
this project including the National Spinal In-
juries Centre (NSIC), Stoke Mandeville Hos-
pital, Aylesbury; the Princess Royal Spinal
Injuries Unit (PRSIU), Northern General Hos-
pital, Sheffield; and the Queen Elizabeth Na-
tional Spinal Injuries Unit (QENSIU), South
Glasgow University Hospital, Glasgow. The
study took place in the participants' homes in
different parts of the UK. All people with SCI
who participated in this study were rehabili-
tated in one of the above centres.

Participants
In order to select study participants, all

available medical records at the three spinal
centres were reviewed to identify those who
met the criteria for inclusion in the study: (a)
SCI level C5 or below, (b) utilized a wheel-
chair for mobility, (c) neurological and func-
tional classification according to the American
Spinal Injury Association (Table 1); ASIA
grade A, B, or C (Maynard et al., 1997), (d)
were between 18 and 50 years of age at the
time of injury, (e) injured at least one year
prior to the study, (f) admitted to the spinal
unit within six months of injury, and (g) resi-
dent in the UK. The sample consisted of 1,748
patients with SCI who met the study criteria
(985 from NSIC, 606 from PRSIU, and 157
from QENSIU).

Procedure
Participants received a package that in-

cluded a letter of explanation, a questionnaire,
and a stamped addressed envelope. A re-
minder package was sent to non-respondents
four to six weeks after the initial mailing to
increase the overall response rate. Completed
replies were received from 985 participants
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Table 1

ASIA Impairment Scale (Maynard et al., 1997)

ASIA Grade Description

A = Complete: No motor or sensory function is preserved in the sacral segments S4-S5
B = Incomplete: Sensory but not motor function is preserved below the neurological

level and includes the sacral segment S4-S5
C = Incomplete: Motor function is preserved below the neurological level, and more than

half of the key muscles below the neurological level have a muscle
grade less than 3

D = Incomplete: Motor function is preserved below the neurological level, and at least
half of the key muscles below the neurological level have a muscle
grade of 3 or more

E = Normal: Motor and sensory function are normal

(58.5% overall response rate; 64.0% for NSIC,
51.0% for PRSIU, and 53.7% for QENSIU).
Of those who did not respond, 34 individuals
could not be located because of change of
address, and 29 people were found to have
died.

The analysis presented here is part of a
larger research project looking into sport and
recreation involvement, and life satisfaction
following SCI (Tasiemski, Kennedy, Gardner,
& Blaikley, 2004; Tasiemski et al., 2005). This
study was approved by the Aylesbury Vale
Health Authority Ethics Committee, the North
Sheffield Research Ethics Committee, and the
South Glasgow Ethics Committee.

Measures
The data for this study were extracted from

a 26-item questionnaire reviewed and amended
according to findings of a pilot study (Tasiem-
ski et al., 2000), and then pre-tested at the
NSIC on 12 outpatients with SCI who met the
eligibility requirements for inclusion in this
study. Those involved in the pre-test provided
feedback on the questionnaire design and as-
sisted in the detection of typographical errors,
ambiguity, and/or omissions. The question-
naire covered closed-ended demographic char-
acteristics (gender, marital status, place of liv-

ing, accommodation), injury data (exact level
of injury, ASIA grade, cause of injury), edu-
cation before and after injury (primary, sec-
ondary, college, university, and higher de-
gree), employment before and after injury
(student, employed full or part time, home-
making or parenting, unemployed), and details
of pre-injury and current involvement in sport
and physical recreation. Only characteristics
related to this study are described in this re-
port. Two pre- and post-injury items (recre-
ational activities before and after injury) were
added to the original 26-item questionnaire
based upon feedback from the pilot study
group. The original questionnaire focused
mainly on sports participation following SCI,
but those participants in the pilot study to
whom sport was not a priority, listed other
recreational activities they undertook follow-
ing their injury. On the basis of responses
provided by those who took part in the pilot
study, the participants in this study were given
a list of nine most commonly stated recre-
ational activities: socializing/meeting people,
participation in sport, traveling, watching TV,
reading, listening to music, going to concerts/
cinemas/theatres, internet/computer games,
playing cards/chess, and were asked to state
"other" recreational activities. The participants
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were asked to tick all the activities (yes/no)
that applied to them before injury and at the
time of the study.

Analysis
Participation information was obtained

from the multiple-choice questions (recre-
ational activities before and after injury). The
participants could indicate all the given an-
swers that applied to them and all the answers
were coded as following: yes = 1, no = 0. To
present the main data all the answers were
recoded in the following manner:

0 = "Non-participation" (i.e., continued
pattern of non-participation in recreation ac-
tivity post-SCI).

1 = "Discontinued engagement" (i.e.,
ceased recreation activity post-SCI).

2 = "New interests" (i.e., developed new
recreation activity interest participation post-
SCI).

3 = "Continued engagement" (i.e., contin-
ued recreation activity participation post-SCI).

For further analyses cross-tabulation and
Chi-square tests were used to identify signifi-
cant differences between four identified
groups ("Non-participation", "Discontinued
engagement", "New interests", "Continued en-
gagement") and one 'categorical' variable—
level of injury (paraplegia and quadriplegia).
One-way ANOVA was conducted on the four
extracted groups in order to identify potential
differences between recreational activities and
'continuous' variables: age at the time of in-
jury, time since injury, and hours of help
needed from other people.

Qualitative information was also obtained
from the open question (narrative responses in
the "other" category). Completed question-
naires were reviewed and every single new
recreational activity (not included in the ques-
tionnaire) listed for the first time by partici-
pants (e.g., fishing, dancing, gardening etc.)
was entered to the "other" category database.

If any of the "other" activities already listed in
the database were stated by other participants,
each individual response was coded as one
point and added to the database. This created a
ranking list of most commonly stated answers
in the "other" recreational activity.

Results

Demographic Characteristics
A total of 985 people with SCI participated

in this study (81% males). The mean age of all
subjects at the time of injury was 28.6 (range:
18-50, SD = 9.20), and the mean age at the
time of the study was 48.1 (range: 20-87,
SD = 12.74). At the time of this study, par-
ticipants had been injured on average for 19.5
years, with a range from 2 to 58 years (SD =
12.74). More than half of the respondents
(65.2%) had paraplegia (impairment or loss of
motor and/or sensory function in the thoracic,
lumbar or sacral segments of spinal cord), and
34.8% subjects had quadriplegia (impairment
or loss of motor and/or sensory function in the
cervical segments of spinal cord). All of the
participants used wheelchairs in every day life,
ASIA grade: A, B or C (Maynard et al., 1997).
Within a 24-hour period, participants required
personal assistance or care for an average 6.19
hours (SD = 8.20). The most common cause
of SCI was road traffic accident (49.7%), and
majority of the participants were married or
lived with a partner (52.8%). Most participants
lived in towns or cities (63.2%), and their
housing was adapted to the needs of a wheel-
chair user (92.9%). Sixty percent of the re-
spondents had higher education (college and
above), and employment rate (full-time or
part-time) amongst participants was 36.1%.
All detailed demographic characteristics of
this sample are given in Table 2.

Demographic characteristics of this sample
are comparable to the UK, the US, the Dutch,
and the Swedish data for SCI population (Ta-
ble 3) (Post et al., 1998; Richards et al., 1998;
Smith, 1999; Westgren & Levi, 1998).
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Table 2

Demographic Characteristics of
Respondents with SCI (N = 985) at the

Time of the Study

Cause of injury
Road traffic accident
Fall
Sport accident
Non-traumatic
Assault
Unknown
Marital status
Single
Married/living with partner
Divorced/separated
Widowed
Level of injury/ASIA grade
Tetraplegia A
Tetraplegia B
Tetraplegia C
Paraplegia A
Paraplegia B
Paraplegia C
Education
Primary
Secondary
College
University degree
Higher degree
Employment
Student
Employed full-time
Employed part-time
Homemaking/parenting
Unemployed
Retired

Demographic
characteristics

489 (49.7)
172(17.5)
134(13.5)
25 (2.5)
12(1.2)

153(15.5)

309(31.4)
520 (52.8)
128(13.0)
28 (2.8)

216(21.9)
65 (6.6)
61 (6.2)

535 (54.3)
38 (3.9)
70(7.1)

21 (2.2)
364 (36.9)
403 (40.9)
145 (14.7)
52 (5.3)

35 (3.6)
269 (27.3)

87 (8.8)
66 (5.6)

451 (45.7)
88 (8.9)

Percent in brackets

Recreational Activities Before and
After SCI

The most commonly stated recreational ac-
tivities post-injury (in descending order) were:

watching TV (78.8%), listening to music
(69.7%), socializing (64.8%), reading
(57.0%), participation in sport (46.5%), going
to concerts (45.9%), traveling (44.8%), inter-
net/computer games (33.7%), and playing
cards/chess (22.4%). Table 4 shows both
changes ("Discontinued engagement" and
"New interests") and lack of changes ("Non-
participation" and "Continued engagement") in
pursuing recreational activities after SCI. More
than 30% of the sample continued to participate
in activities such as traveling (34.6%), going
to concerts or cinemas (38.6%), sports
(43.0%), and socializing (61.7%). On the other
hand, looking at the changes ("Discontinued
engagement"), it could be noted that some
people with SCI gave up after injury partici-
pation in the same activities: sports (33.9%),
traveling (24.0%), socializing (20.5%), and
going to concerts or cinemas (19.6%). Some of
the participants elected to undertake particular
recreational activities after SCI ("New inter-
ests"). For 31.1% of these participants it was
internet and/or computer games, for 22.0%
watching TV, and for 12.8% reading.

Within the "other" recreational activities
before SCI the most commonly reported were:
fishing, motorcycling, dancing, gardening,
pubs/clubs, playing instruments, and cooking.
Fishing, gardening, voluntary work, cooking,
model making, painting, and watching live
football were the most commonly described
among the "other" recreational activities post-
injury.

Recreational Activities and 'Injury'
Variables

Level of injury. Significant differences
were found between level of injury (paraple-
gics, quadriplegics) and participation in seven
recreational activities after SCI: sports (x2 =
33.365, df = 3, p < .05), socializing (x2 =
9.611, df = 3, p < .05), traveling ( / = 9.308,
df = 3, p < .05), watching TV (x2 = 14.927,
df = 3, p < .05), listening to music (x2 =
14.194, df = 3, p < .05), internet/computer
games (x2 = 10.762, df = 3, p < .05), and
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Table 3

Demographic Characteristics of Population with SCI in Different Studies

UK
US
Netherlands
Sweden
This study

•Percent,

N

800
650
318
320
985

**Mean

Gender*

Male

61.0
79.0
75.4
81.5
81.0

Female

39.0
21.0
24.6
18.5
19.0

Level

Paraplegia

58.5
52.0
57.9
61.2
62.5

of SCI*

Quadriplegia

41.5
48.0
42.1
38.8
34.8

Age at the
Study**

47.5
35.4
42.4
42.0
48.1

playing cards/chess {jf = 10.166, df = 3, p <
.05). People with paraplegia were more likely
to continue engagement in sports, socializing,
traveling, and internet activities than individ-
uals with quadriplegia, but people with quad-
riplegia were more likely to continue watching
TV and playing cards or chess than people
with paraplegia. Also, more people with para-
plegia undertook new interests (sports, social-
izing, traveling, internet) following SCI than
people with quadriplegia (Table 5).

Age at the time of injury. Significant dif-
ferences were found between age at the time of
injury and eight recreational activities: sports
(F = 10.354, df = 3, p < .05), socializing
(F = 6.675, df = 3, p < .05), traveling (F =
10.686, df = 3, p < .05), reading (F = 3.563,
df = 3, p < .05), listening to music (F =
7.804, df = 3, p < .05), going to concerts (F =
17.264, df = 3, p < .05), internet/computer
games (F = 15.623, df = 3, p < .05), and
playing cards/chess (F = 6.176, df = 3, p <

Table 4

Changes in Recreational Activities Before and After Injury in 985 Individuals with SCI

Sports
Socializing
Traveling
Watching TV
Reading
Listening to music
Going to concerts/cinemas
Internet/computer games
Playing cards/chess

Changes

Non-
participation

16.8
11.7
28.3
16.5
34.0
21.4
31.6
51.1
66.3

in recreational

Discontinuec
engagement

33.9
20.5
24.0

2.6
6.1
5.9

19.6
2.3
8.4

activities following

1 New

SCI*

Continued
interests engagement

3.5
3.1

10.2
22.0
12.8
9.2
7.3

31.1
5.6

43.0
61.7
34.6
56.8
44.2
60.5
38.6
2.6

16.8

*Percent
Missing data: 2.9% of the sample did not reply to questions about recreational activities
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Table 5

Changes in Recreational Activities and Level of Injury in 985 Individuals with SCI

Level of injury

Quadriplegia Paraplegia

Sports
Non-participation
Discontinued engagement
New interests
Continued engagement

49
158
7

124

30
79
6

224

(14.5)
(46.7)
(2.1)
(36.7)

(8.8)
(23.3)
(1.8)
(66.1)

X2- = 33.365*

116(18.7)
176 (28.4)
27 (4.4)

300 (48.5)

85 (13.8)
123 (19.9)
25(4.1)

384 (62.2)

Between groups

Socializing
Non-participation
Discontinued engagement
New interests
Continued engagement

Between groups

Traveling
Non-participation
Discontinued engagement
New interests
Continued engagement

= 9.611*

84 (24.8)
101 (29.8)
33 (9.7)

121 (35.7)

195(31.6)
135(21.9)
67 (10.9)

220 (35.7)

Between groups

Watching TV
Non-participation
Discontinued engagement
New interests
Continued engagement

X2 = 9.308*

40(11.8)
5(1.5)

94 (27.7)
200 (59.0)

;

112(33.0)
25 (7.4)
48 (14.2)
154 (45.4)

C2 = 14.927*

114(18.5)
21 (3.4)
123 (19.9)
359 (58.2)

223 (36.1)
35 (5.7)
78 (12.6)

281 (45.5)

Between groups

Reading
Non-participation
Discontinued engagement
New interests
Continued engagement

Between groups X2 = 1.994
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Table 5 (Continued)

Level of injury

Quadriplegia Paraplegia

Listening to music
Non-participation
Discontinued engagement
New interests
Continued engagement

56(16.5)
18(5.3)
43 (12.7)
222 (65.5)

107(31.6)
66(19.5)
25 (7.4)
141 (41.6)

^ = 14.194*

155 (25.1)
40 (6.5)
48 (7.8)
374 (60.6)

204 (33.1)
127 (20.6)
47 (7.6)

239 (38.7)

Between groups

Going to concerts/cinemas
Non-participation
Discontinued engagement
New interests
Continued engagement

Between groups

Internet/computer games
Non-participation
Discontinued engagement
New interests
Continued engagement

X2 = -752

164 (48.4)
9 (2.7)

130(38.3)
36 (10.6)

210(61.9)
36 (10.6)
25 (7.4)
68(20.1)

? = 10.762*

339 (54.9)
14 (2.3)

176 (58.5)
88 (14.3)

443 (71.8)
47 (7.6)
30 (4.9)
97 (15.7)

Between groups

Playing cards/chess
Non-participation
Discontinued engagement
New interests
Continued engagement

Between groups X2 = 10.166*

Percent in brackets
*p < .05

.05). People with SCI who were younger at the
time of injury were more likely to continue
engagement in the above activities than indi-
viduals who were older at the time of injury
(Table 6).

Time since injury. Significant differences
were found between number of years since
injury and seven recreational activities: sports
(F = 9.970, df = 3, p < .05), socializing (F =

5.186, df = 3, p < .05), traveling (F = 13.484,
df = 3, p < .05), watching TV (F = 17.095,
df = 3, p < .05), listening to music (F =
3.211, df = 3, p < .05), going to concerts/
cinemas (F = 3.192, df = 3, p < .05), and
internet/computer games (F = 21.938, df = 3,
p < .05). People with less years since injury
were more likely to continue engagement in
sports activities, listening to music, going to
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Table 6

Changes in Recreational Activities and Continuous Variables in 985 Individuals with
SCI

Age at the time of Hours of help
injury Time since injury needed

N Mean SD N Mean SD N Mean SD

Sports
Non-participation
Discontinued engagement
New interests
Continued engagement

165 31.09
334 29.53

34 26.94
424 26.95

9.720
9.553
9.380
8.339

165
334
34

424

23.16
19.42
20.79
17.27

12.989
11.581
12.104
11.812

141
289

28
372

6.46 8.022
8.51 9.128
3.46 6.257
4.47 7.099

Between groups

Socializing
Non-participation
Discontinued engagement
New interests
Continued engagement

F = 10.354* F = 9.970* F = 15.015*

115 30.84 9.781 115 21.08 13.550 91 5.19 7.724
202 30.22 9.922 202 18.68 11.994 180 7.02 8.339

31 27.49 8.730 31 26.67 12.251 29 6.00 8.598
608 27.68 8.711 608 18.77 11.904 526 6.12 8.244

Between groups

Traveling
Non-participation
Discontinued engagement
New interests
Continued engagement

F = 6.675* F = 5.186* F = 1.074

279 28.38 9.459 279 22.55 12.956 242 6.26 8.254

236
100
341

F

30.61
24.52
28.55

9.406
7.322
8.928

= 10.686*

236
100
341

F

15
20
18

=

.92

.10

.72

11.177
11.824
11.755

13.484*

208
87
289

F

7
5
5

=

.20

.93

.53

1.703

8.480
7.881
8.078

Between groups

Watching TV
Non-participation
Discontinued engagement
New interests
Continued engagement

154 29.16 9.520 154 22.06 12.662 126 4.60 7.031
26 26.75 8.698 26 14.39 9.799 22 4.32 7.624

217 27.80 8.977 217 23.12 13.492 193 7.47 8.886
559 28.82 9.201 559 17.26 11.129 485 6.21 8.196

Between groups

Reading
Non-participation
Discontinued engagement
New interests
Continued engagement

F = 1.192 F = 17.095* F = 3.526*

335 28.23 8.781 335 18.24 11.527 283 6.12 8.026
60 29.54 10.077 60 17.11 11.201 54 9.31 9.942
126 26.50 8.479 126 20.74 12.803 115 6.40 8.447
435 29.34 9.489 435 19.98 12.633 374 5.77 7.962

Between groups F = 3.563* F = 2.523 F = 2.964*
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Table 6 (Continued)

Age at the time of
injury Time since injury

N Mean SD N Mean SD

Hours of help
needed

N Mean SD

Listening to music
Non-participation 211 31.21 10.103 211 20.22 13.211 172 5.99 7.725
Discontinued engagement 58 27.78 8.806 58 20.24 12.050 48 6.98 9.220
New interests 91 28.60 9.816 91 22.16 13.208 80 7.91 9.089
Continued engagement 596 27.27 8.623 596 18.43 11.639 526 5.95 8.136

Between groups F = 7.804* F= 3.211* F = 1.501

Going to concerts/cinemas
Non-participation 311 31.40 10.130 311 19.81 12.913 266 5.56 8.349
Discontinued engagement 193 28.48 8.982 193 20.55 13.277 168 6.81 8.418
New interests 72 25.68 7.856 72 21.16 11.192 63 6.00 8.287
Continued engagement 380 26.89 8.098 380 17.86 11.113 329 5.65 8.005

Between groups

Internet/computer games
Non-participation
Discontinued engagement
New interests
Continued engagement

F = 17.264* F = 3.192* F = .981

503 30.34 9.769 503 21.48 12.659 435 6.32 8.309
23 30.30 10.176

306 26.00 7.612
124 27.57 8.582

23
306
124

F

17
18
11

.10

.81

.98

71

12.115
11.447
8.922

938*

20
265
106

F

6.50 i
6.12 i
5.90 I

= .097

4.356
5.159
5.069

Between groups

Playing cards/chess
Non-participation
Discontinued engagement
New interests
Continued engagement

F = 15.623*

653 29.24 9.467 653 18.91 12.153 574 5.76 7.965
83 28.08 9.176 83 20.86 12.754 69 7.28 8.847
55 24.05 6.713 55 20.47 11.731 46 5.39 7.898
165 27.77 8.334 165 19.60 12.396 137 7.82 8.877

Between groups F = 6.176* F = .875 F = 2.881*

*p < .05

concerts or cinemas, and interests in internet/
computer following SCI than people with
more years, but those individuals with more
years since SCI were more likely to continue
socializing, traveling, and watching TV after
SCI than those with fewer years post-injury
(Table 6).

Hours of help needed. Significant differ-
ences were found between hours of help

needed from other people within any 24-hour
period and participation in four recreational
activities: sports (F = 15.015, df = 3, p <
.05), watching TV (F = 3.526, df = 3, p <
.05, reading (F = 2.964, df = 3, p < .05), and
playing cards/chess (F = 2.881, df = 3, p <
.05). People with SCI who needed less hours
of help from other people within a 24-hour
period were more likely to continue engage-
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ment in sports and reading than more depen-
dent individuals, but those people who re-
quired more hours of help were more likely to
continue watching TV and playing cards than
more independent individuals with SCI (Table
6).

Discussion

Recreational Activities
SCI has been recognized as an injury that

influences a person's total lifestyle, requiring
adjustment in all aspects of life (Lee et al.,
1993). SCI negatively affects the possibilities
of continuing many pre-injury recreational ac-
tivities. In this study, following their injury,
people with SCI discontinued activities such
as sports (33.9% stopped after injury), travel-
ing (24.0%), socializing (20.5%), going to
concerts or cinemas (19.6%). All of the above
activities usually require certain physical abil-
ities, high level of independence in daily ac-
tivities, and satisfactory mobility. Not surpris-
ingly, participation in the above recreational
activities dramatically decreased for some in-
dividuals with SCI. These findings are similar
to those of Johnson and associates (2004) who
determined that increased intensity level of
activity was correlated with decreased partic-
ipation rate, among all injury levels in individ-
uals with SCI (N = 66). Taricco et al. (1992)
interviewed 74 patients with SCI attending
hospital for outpatient visits, and found that
approximately half of the study participants
reported a decrease in at least one of three
indicators of social functioning (interactions
with friend, attendance at cultural, or social
events), while 13 had decreased involvement
in all three indicators.

Other researchers presented more optimis-
tic results than in this study concerning recre-
ational activities after SCI. In other studies,
participants with SCI were more active in
maintaining physical recreational activities,
and/or they experienced less or no change
between participating in recreation before, and
after injury. For example, Pluym and associ-
ates (1997) investigated community integra-

tion of 44 athletes who used wheelchairs, how-
ever only 51.9% had SCI. The mean amount of
time participants spent in leisure activities af-
ter disability was not significantly different
from the time they spent doing these activities
before their injury. A majority of the respon-
dents (61.5%) indicated that the frequency of
social contacts was equal after disability com-
pared to pre-injury frequencies.

In this study, the most commonly stated
post-injury recreational activities were: watch-
ing TV (78.8%), listening to music (69.7%),
socializing (64.8%), and reading (57.0%). Is-
sues related to inactive leisure involvement
such as time consideration, lack of social sup-
port, financial consideration could explain
why these non-active forms of recreation were
reported more frequently by participants in
this study. Evidence of increased involvement
in reading books/newspapers and technology
(e.g., searching internet, computer games) was
indicated. Both of these are recognized as
physically non-active kinds of recreation. The
findings of this study are similar to those
reported by other researchers. Sutton et al.
(1982) gave a list of the most popular leisure
activities in his 75 subjects with SCI, in order of
descending popularity. The most popular activi-
ties were also non-active pursuits: listening to
music and watching TV, followed by reading,
woodwork/mechanical, animals, home/garden,
participation in sport and watching sport.
Bingo and gambling, crafts, cinema/theatre
and playing music/singing were less com-
monly stated recreational activities post-in-
jury. In the Siosteen et al. (1990) investigation,
54% of individuals with SCI (N = 56) had
taken part in at least three out of six suggested
social activities. Levi et al. (1996) assessed
social activities of 353 individuals with SCI.
Eighty eight percent of his participants had
been out to dinner, 65% had taken exercise,
and 61% had been on vacation for more than
one week in the year prior to the study. Vogel
and associates (1998) found that of the 46
individuals with SCI, 46% participated in so-
cial activities daily. Lotta et al. (1999) ob-
served persons with SCI at least 6 months after
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discharge, over a 6-8 months period. Forty
two percent of his 50 participants went away
on holiday during that period. To sum up,
findings in this study are similar to the results
of other authors (between 46% and 88% of
people with SCI took part in different kind of
social activities). Within the "other" recre-
ational activities, participants in this study fre-
quently listed fishing, gardening, and cooking,
however due to the way the data was recorded,
it is not known if participants in this study
were able to maintain their "other" recre-
ational activities (i.e., if the same group of
people listed the above activities before and
after injury).

Despite injury and wheelchair use on an
everyday basis, in this investigation, more than
30% of participants were able to continue their
pre-injury activities: traveling (34.6%), going
to concerts or cinemas (38.6%), sports
(43.0%), and socializing (61.7%). Lee et al.
(1996) undertook a study to gain insight into
how 20 people with SCI perceived their return
to previously enjoyed recreational activities.
All participants in the Lee et al. study reported
actively seeking to continue their participation
in these activities. Similarly, Coyle et al.
(1993) examined the relationship between
changes in an individual's leisure lifestyle fol-
lowing SCI and a number of psychological
variables. Results indicated that individuals
who reported that they maintained their life-
style were more satisfied with their life, less
depressed and had more satisfactory relation-
ships. Out of 48 individuals with SCI, 34%
stated involvement in physical leisure activi-
ties, 17% indicated that games were their fa-
vorite activity, 10% identified organizational/
volunteer activities, 8% nature activities and
6% craft activities.

'Injury' Variables and Recreational
Activities

This study indicates how some of the fac-
tors related to SCI affect an individual's po-
tential for participating in recreational activi-
ties. In this sample, significant differences

were found with regard to level of injury and
several recreational activities. Participants
with quadriplegia were more likely to stop
participating in sports, socializing, and travel-
ing than individuals with paraplegia. This is
not a surprising finding as there are fewer
sports available for people with quadriplegia
than people with paraplegia, and a higher level
of injury is associated with higher dependency
from others in daily activities. The findings of
this study confirm the results of Tasiemski and
associates' study (2005) showing that the most
commonly practiced sports after SCI are more
easily available for individuals with paraple-
gia, and one of the main barriers encountered
by participants, making it difficult to under-
take or continue sports activity after SCI, was
high dependency in activities of daily living.

In this study, significant differences were
also found between age at the time of injury
and several recreational activities. Participants
who were younger at the time of injury were
more likely to continue engagement in sports,
socializing, traveling, going to concerts, and
use internet than individuals of older age.
Time since injury was significantly related to
seven variables. People with fewer years since
injury were more likely to continue engage-
ment in sports, listening to music, going to
concerts, and use internet than individuals
with more years, but people with more years
since injury were more likely to continue so-
cializing, traveling, and watching TV post-
injury. The results of this study are similar to
the Krause' investigation (1998a) on aging and
life adjustment after SIC. Krause found that
age related variables were most highly corre-
lated with health and activities, and time since
injury was strongly related to subjective well-
being after SCI. Individuals who were older at
the time of injury experienced less overall
general subjective well-being, had poorer
health and less active lives after SCI, whereas
their life adjustment improved throughout the
years after injury.

Significant differences were found between
hours of help needed within each 24-hour
period and four recreational activities. People
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with SCI who needed fewer hours of help from
other people within a 24-hour period were
more likely to continue sports activities and
reading, but people who needed more hours of
help were more likely to continue watching
TV and playing cards/chess following SCI. To
sum up, those less likely to be involved in
recreation are the people with a higher level of
injury, who are older at the time of injury, and
with more hours of help needed from other
people. Assuming that higher dependency on
other people is usually attributed to a higher
level of injury, there are two main groups of
patients with SCI, quadriplegics and older
people, who especially require help in return-
ing to enjoyable recreation.

Limitations to the Study
There are some methodological limitations

to this study. The questionnaire used in this
investigation was developed for another study
and its original version was amended accord-
ing to the findings of the pilot project (Tasi-
emski et al., 2000). The two new items added
(recreational activities before and after SCI),
allowed assessment of recreational interests in
a large sample of individuals with SCI. How-
ever, the nine recreational activities given to
study participants did not capture the diversity
of recreation options available which became
problematic in the analyses, and no informa-
tion regarding validity or reliability of the
measure is available.

The average number of years post-injury
(19.5) could have an effect on the validity of
the respondents' answers related to pre-injury
recreation involvement. Those participants
who were injured e.g. more than twenty years
before participation in this study may not pro-
vide accurate and comprehensive account of
their pre-injury leisure involvement.

This study was intentionally limited to
variables that are directly related to SCI (level
of injury, age at the time of injury, time since
injury, and hours of help required from other
people) because the aim of the investigation
was to assess how 'injury variables' affected

changes in recreation engagement following
SCI. There are obviously number of other
variables related to SCI, such as physical con-
straints, motivation, perceived freedom,
stigma, and others that affect involvement of
individuals with SCI in recreation. In order to
assess the importance of these variables, sep-
arate investigation is required.

Conclusion
Wheelchair-dependency and a sedentary

lifestyle after SCI increase the risk of second-
ary medical complications related to SCI
(Krause, 1998b), and most of the non-active
forms of recreation (watching TV, listening to
music, playing cards) exacerbate this situation.
To change this, increased awareness is neces-
sary, among healthcare professionals, of the
many physical activities (adapted and not
adapted) that are available for people with
SCI. Special attention should be paid to pre-
injury recreational interests, inclusion and em-
phasis of leisure education (leisure awareness,
resources, skill development, social involve-
ment) during the rehabilitation process, and
assistive technology or innovative adaptations
for people with SCI. Having access to physical
recreational activities while individuals with
SCI are in-patients or, if individuals are still
medically acute, access to role models or peer
mentors who demonstrate active leisure in-
volvement are important elements of the reha-
bilitation process following SCI. An increase
in affordable adapted equipment should allow
individuals with higher levels of injury and
less stamina to participate on an equal playing
field alongside their low-level injured peers or
non-disabled family members and friends.
Also, development of more individual and
team sports for individuals with higher level
injuries could significantly support their in-
volvement in physical recreation.

Providing individuals with SCI with oppor-
tunities for active recreation involvement early
on the rehabilitation process is critical in the
development of their post-injury perceptions
of leisure involvement, and support of inpa-
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tient community transition plans should be
provided to assist individuals in connecting
with community recreation resources. Thera-
peutic recreation practitioners should be aware
of the fact that diverse adaptive equipment is
available, and a regular physical fitness regime
is achievable even for individuals with quad-
riplegia. People with SCI often try to maintain
their pre-injury lifestyle and this brings them,
according to Coyle et al. (1993), more satis-
faction with life as a whole.

Recommendation for Future
Research

It seems that especially attractive are those
activities which allow people with SCI to
leave their wheelchairs and enjoy freedom of
participation in particular activities, thanks to
sophisticated adaptive sports equipment such
as: mono-ski, bi-ski, hand-bike, water-ski, or
special three castor-wheels wheelchair for
powered parachuting (Axelson, 2000; Cooper,
2004; Hopkins, 2001; Thompson, 1999). Al-
most every year new forms of adaptive sports
equipment appear on the market which create
new opportunities for people with disabilities,
and allow many people with SCI to return to
enjoyable pre-injury activities like scuba-div-
ing or sailing (Boyd, 2004; Stavropoulos,
2002). It must be mentioned that some of the
very skilled people with SCI, like their non-
disabled counterparts and thanks to special
equipment, even participate in so-called ex-
treme games (downhill in a wheelchair or rock
climbing). From the recreational point of view,
those activities that can be practiced together
with family and friends are more valuable than
any individual sports because getting out and
meeting people is one of the main reasons why
people with SCI participate in sports (Tasiem-
ski et al., 2005). In the summer time, activities
such as kayaking, hand-biking, sailing, and in
the winter time mono-skiing, would have a
special value for those individuals who want to
share the enjoyment of participation with fam-
ily members, friends and acquaintances. The
unique value of all adventure sports in the

rehabilitation process of people with SCI has
been recognized by Johnson et al., 2001. Chil-
dren and adolescents who participate in such
activities as a part of their rehabilitation are
more likely to be independent, as well as
physically and psychologically healthy post-
discharge.

Continuation or disengagement in recre-
ation activities following SCI might be influ-
enced by barriers related to pre-requisite skills
or time-constraints or by motives such as fam-
ily involvement. More research is needed to
understand why people with SCI decide to
continue, discontinue or develop new recre-
ation interests after SCI. In particular, what
organizational activities should be undertaken,
and what equipment adaptations should be
made to increase participation in leisure
among people with SCI? On the other hand,
more information on benefits coming from
participation in recreation following SCI
should strengthen the importance of therapeu-
tic recreation within the long-term goals in
rehabilitation programs.
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