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Abstract. The purpose of this study is to assess satisfaction with life domains in people with spinal cord injuries (SCI) and
investigate whether participation in sports and physical recreation is associated with life satisfaction in SCI. 1,748 randomly
selected participants with SCI who fulfilled the criteria: SCI at level C5 or below, wheelchair dependent; aged 18–50 at the
time of injury; at least 1 year post-injury, were approached to take part in this study. Completed replies were received from
985 individuals with SCI (198 women, 798 men). The measures used included the Sports Participation Questionnaire, the
Life Satisfaction Questionnaire and the Hospital Anxiety and Depression Scale. The numbers of hours participating in sports
decreased significantly after injury. There was a greater decrease in numbers participating in team sports in comparison to the
decrease seen in numbers participating in individual sports. The highest level of satisfaction existed within social domains such
as: family life and contacts with friends. The lowest level of satisfaction was found in regard to the participant’s sexual life and
vocational situation. Higher satisfaction with life in general was demonstrated in respondents with SCI involved in sports or
physical recreation compared to those not participating in physical activities.
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1. Introduction

The quality of life (QOL) of people with spinal
cord injuries (SCI) has been studied extensively. Re-
searchers have presented mixed results regarding per-
ceived global QOL in SCI partly due to the use of vari-
able measurements and sample sizes. However, gener-
ally, satisfaction with life in SCI has been reported as
high. Weitzenkamp and colleagues found that 78% of
the subjects with SCI evaluated their QOL as good or
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excellent [44]. When Gerhart [16] interviewed individ-
uals with SCI, asking them to rate their lives directly,
twenty-one (60%) rated it as good or excellent but, of
those who rated their QOL as excellent, none had a
complete injury. The QOL of people with SCI has been
found to be lower than that of the general population.
Dunnum [11] found this to be the case and Westgren
and Levi’s study found the QOL of examined patients
with SCI was significantly lower in comparison to a
normative population [45]. Likewise, Fuhrer and col-
leagues [13] reported lower life satisfaction in SCI than
reported previously for the general population.

Some investigators did not find differences in life
satisfaction between persons with SCI and the general
population or even suggested slightly higher satisfac-
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tion with life amongst subjects with SCI. Lundqvist and
colleagues [26] studied overall QOL of patients with
SCI and found that their QOL perceptions did not dif-
fer from those of a control population sample. Siosteen
and colleagues [37] presented similar findings. Cush-
man and Hassett [7] examined functional changes and
perceptions regarding QOL in SCI. Those people with
SCI who survived 10 and 15 years post-injury rated
their QOL as equal to, or somewhat better than, that
of their peers. Looking at overall life satisfaction as a
measure of QOL, Post et al. [33] found that social func-
tioning, marital status and psychological functioning
were significant predictors of life satisfaction of people
with SCI.

Research has compared the QOL of people with
SCI to the QOL of other disabled groups. Kemp and
Krause [23] reported on life satisfaction of persons with
SCI in comparison to Polio and non-disabled subjects.
They found that the group with SCI was lower than
the other groups in any of the investigated areas of life.
Clayton and Chubon [6] found that participants with
SCI perceived their QOL to be high but lower than
non-disabled students and some other disabled groups
(cardiac patients and rheumatoid arthritis).

2. Physical activity and QOL

Physical recreation and sports has been shown to be
correlated with an increase in QOL for people with
and without disabilities. This relationship was advo-
cated more than half a century ago, when Sir Ludwig
Guttmann first introduced a sports and exercise pro-
gram as part of rehabilitation following SCI, believing
in its positive influence on physical, psychological and
social rehabilitation [17,18]. Since that time, many
healthcare professionals and researchers have also as-
sumed that the greater the sports activity and fitness
level achieved through a rehabilitation program, the
more positive the impact on biological and physiologi-
cal characteristics of people with disabilities. This as-
sumption has been demonstrated in other health-related
areas. Rojas [35] assigned HIV-1 positive individuals
to an exercise or control group (no exercise). After a
16-week exercise intervention, the exercise group expe-
rienced a “significant improvement in cardiopulmonary
fitness and health related quality of life”. Sutherland
et al. [40] assessed the effects of an exercise program
on health related quality of life (HRQL) of individuals
with multiple sclerosis. It was found that the individuals
who followed the 10-week exercise program had more

energy and vigor and also better social and sexual func-
tioning, less bodily pain and fatigue than the control
group who did not follow a program. A further study,
which lends support to the link between sports activ-
ity and fitness levels and positive impact on biological
and physiological characteristics, was that conducted
by Courneya et al. [8]. Exercise during the hospital-
ization of individuals undergoing bone marrow trans-
plants was shown to be correlated with QOL indices, in-
cluding physical well-being, psychological well-being,
depression, anxiety and days hospitalized [8].

Physical recreation and sports help to prevent dis-
ease, promote health and maintain functional indepen-
dence, essential for people with and without disabili-
ties [20]. However, physical activity has been linked
to other, more subjective, psychological benefits. Such
psychological benefit, gained by partaking in physical
activity, highlights the distinction that must be made
between the observable and subjective benefits of phys-
ical activity. Diener [10] states that subjective measures
of health are more strongly related to life satisfaction
than objective indexes of health, supporting the psy-
chological construct that QOL is a cognitive judgment.
Rajeski and Mihalko [34] found that correlations be-
tween measures of fitness and HRQL were weaker than
correlations between performance-based measures of
dysfunction and HRQL. Certainly, for people with SCI,
there are many cases where people report high QOL
despite significant functional limitations.

Activity theorists state that a source of satisfaction
arises not from the endpoint or outcome of an activity
but the process of pursuing the activity i.e. behavior
(e.g. for older people with SCI this statement has par-
ticular resonance). Others have suggested that physical
activity has a positive effect on self-efficacy [22] (e.g. in
a randomized clinical trial physical activity was found
to have positive effects on perceived physical func-
tion in older women [27]). Diener [10] reported that
self-esteem is a strong predictor and other research has
suggested that self-esteem and positive feeling states
may mediate the effect that physical activity has on life
satisfaction. Research looking at physical activity in
older adults found that physical activity increased the
older adults’ energy and overall level of positive af-
fect. Valliant and colleagues [42] found that athletes
with disabilities (people in wheelchairs, blind people
and people with cerebral palsy) had significantly higher
self-esteem, exhibited greater life satisfaction and hap-
piness, were more externalized and attained more edu-
cation than non-athletes with disabilities.

In the early stages of rehabilitation,patients may ben-
efit from exercise training programs, which may result
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in observable changes e.g. resistance or strength train-
ing program, rather than programs focusing on changes
in aerobic capacity. It was proposed from Rajeski’s
study, mentioned earlier, that performance-based mea-
sures are more observable than measure of fitness, thus
acting as a positive reinforcer [34]. This highlights
the importance of patients’ perception of improvement.
Thus, positive feedback from intermittent assessments
in performance are crucial to patients sticking to the
program and changing their QOL. The positive benefits
of social interaction were seen in a study by Labronici
and colleagues [24]. They found that adults with phys-
ical disabilities, who played basketball or swam, pre-
sented substantial improvement regarding their rela-
tionships with people and in everyday activities, lead-
ing to better social integration. The importance of me-
diating variables such as promoting and shaping self-
schema of competence in performing physical tasks, as
well as being physically fit, together with positive re-
inforcement which enhances self-efficacy perceptions,
generates feelings of control and ultimately increases
satisfaction with that area of life [34].

There is a lack of research specifically about how
exercise and sports recreation can improve the QOL of
a person with a SCI and the few studies, which have in-
vestigated this relationship, have failed to prove a pos-
itive correlation. Manns and Chad [27] attempted to
determine the relationship between fitness or physical
activity and subjective QOL (measured by the Qual-
ity of Life Profile: Physical and Sensory Disabilities
Version) in 38 persons with SCI. There was no rela-
tionship between the subjective QOL scores and fitness
and physical activity in either persons with tetraple-
gia or paraplegia. Similarly, Cushman and Hassett [7]
did not find any significant relationship between gen-
eral QOL and involvement in exercise or other recre-
ational activities in a sample of 43 individuals with SCI.
However, these two studies used small sample sizes.
This is a problem faced by many studies as there are
usually not many subjects with SCI available for such
studies, since involvement in physical activities after
SCI decreases significantly in comparison to the pre-
injury period [41]. In addition to this, a clear defini-
tion as to whether someone with SCI is involved in
sports/physical recreation, or not, remains problematic.

3. Study aim and assumption

The purpose of this study is to assess satisfaction
with life domains in people with SCI and investigate

whether participation in sports and physical recreation
is associated with life satisfaction in SCI. No clear sug-
gestion has been made about which of the existing QOL
instruments would meet the needs of a uniform QOL
measure [1,4,9,12,19]. However, taking into consid-
eration the typical QOL instrument criteria, i.e. relia-
bility, validity, responsiveness, interpretability, practi-
cality and cross-country applicability [19], it has been
found that the Life Satisfaction Questionnaire [15] is
a satisfactory QOL measure and previous research has
used this measure with people with disabilities such as
patients with strokes [43], multiple sclerosis [5,25] and
other physical disabilities including SCI [31]. Based
upon previous research looking at the effects of exer-
cise and sports participation on QOL [34,35,40], it is
expected that the QOL will be greater in those people
who participated more frequently in sports and physical
recreation.

4. The pilot study

Prior to this study, a pilot project regarding sport,
recreation and employment following SCI had been
carried out [41]. Forty-five subjects, all patients of the
National Spinal Injuries Centre (NSIC) at Stoke Man-
deville Hospital, Aylesbury, UK, completed a postal
questionnaire. Among the 45 subjects, 47% partici-
pated in physical activities (20% in sports,27% in phys-
ical recreation), 33% were employed (29% full-time)
and 18.5% had undergone further education at the time
of the survey. Participation in sports, as well as em-
ployment status, decreased after injury, usually as a re-
sult of poor access to sport and work facilities. Only
4% of the patients started to practice physical activity
after the accident, whilst 42% stopped. The association
of sports and physical recreation with life satisfaction
in this small sample has not been studied.

5. Methods

5.1. Setting

The data for this study was gathered in three spinal in-
juries centers in the United Kingdom: the NSIC, Stoke
Mandeville Hospital, Aylesbury; the Princess Royal
Spinal Injuries Unit (PRSIU), Northern General Hospi-
tal, Sheffield; and the Queen Elizabeth National Spinal
Injuries Unit (QENSIU), South Glasgow University
Hospital, Glasgow.
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This study is part of a larger research project look-
ing into QOL, sports and recreation involvement, edu-
cational achievements and employment status in SCI.
This study was approved by the Aylesbury Vale Health
Authority Ethics Committee, the North Sheffield Re-
search Ethics Committee and the South Glasgow Ethics
Committee.

5.2. Study participants and procedure

Potential study participants were identified from
available outpatient records according to criteria for
inclusion in the study: SCI at level C5 or below,
wheelchair dependent (ASIA grade: A, B or C) [28],
aged between 18 and 50 at the time of injury, injured at
least 1 year prior to the study, admitted to the spinal unit
within 6 months of injury and resident in the UK. The
sample consisted of 1,748 outpatients with SCI who
met the study criteria (985 from NSIC, 606 from PRSIU
and 157 from QENSIU). These individuals were sent a
package which included a letter of explanation, a ques-
tionnaire booklet and a stamped addressed envelope.
To maximise the response rate, 4–6 weeks after the
original questionnaire was sent out, a reminder package
was posted to all of the participants who did not respond
to the first letter. The final study group consisted of
those people with SCI who completed questionnaires
mailed to them. Completed replies were received from
985 (58.7% of the whole sample) individuals with SCI.
The response rate was 64.4% 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
a change of address and 29 people were found to have
died.

5.3. Measures

5.3.1. The sports participation questionnaire
This questionnaire consisted of 26-items, covering

demographic characteristics and sports participation
pre- and post-injury [41]. Demographic characteris-
tics included age, marital status, injury characteristics
(such as cause, level of injury, use of wheelchair), ed-
ucation, employment status, and housing status. Most
questions, except age, were answered using fixed re-
sponses. Participants were asked how many hours a
week they participated in sport pre- and post-injury (0,
< 1, 1 < 3, 3 < 6 and 6+ hours), in a multiple-
choice fixed-response format. In addition, they were
asked whether their predominant sport was individual
or team based, and how many years they had practised

the sport. They were also asked whether they were
able to practice their favorite sport post-injury and, if
not, whether this was due to their disability, or the lack
of opportunity. Participants were asked how difficult
it was to access information regarding sport for peo-
ple with disabilities after injury (complete and regu-
lar access, difficult access or no access). In order to
identify athlete status, participants were asked to state
their highest level of sporting achievement in terms of
international (Paralympic/world championships), na-
tional and regional/local attainment. Finally, partici-
pants were asked to identify all the reasons why they
engaged in sporting activity post-injury (8 items) and
all the reasons which made it difficult for them to en-
gage in sporting activity post-injury (9 items). Out of
all data gathered by this questionnaire only selected in-
formation, important for this report, were used for this
study.

To define clearly the degree to which a participant
was involved in sport, to allow clear analysis, and due
to almost equal dispersal of percentages within four
categories for sports active participants,sports variables
were merged into three categories:

(1) Those who practised physical activities
‘3–5 hours/week’ and ‘6 hours or more”,

(2) Those who practised physical activities
‘1–2 hours/week’ and ‘less than 1 hour/week’
were classified as participating in physical recre-
ation and

(3) Other respondents were classified as not active
in sports.

5.4. The life satisfaction questionnaire (LSQ)

To assess participants’ life satisfaction the LSQ was
used [14]. The LSQ contains one question about global
life satisfaction (life as a whole) and eight questions
about domain-specific life satisfaction: self-care abil-
ity, leisure situation, vocational situation, financial situ-
ation, sexual life, partnership relation, family life, con-
tacts with friends and acquaintances. All nine ques-
tions can be answered on a six-point scale (1 = very
dissatisfied up to 6 = very satisfied). Global life satis-
faction was reported on the basis of a single item (life
as a whole). Relationship between life satisfaction and
different variables was reported in regard to general (i.e.
total) life satisfaction, computed by adding the score of
all nine items and dividing it by nine. While search-
ing for predictors of life satisfaction, a mean score of
all nine items is a more reliable (reproducible) vari-
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able than a single item measure (life as a whole) [33].
The LSQ scale was, following previous research, di-
chotomized into 1–4/5–6 in order to distinguish those
who were dissatisfied, from those who were satisfied [5,
14,15,25,32,33].

5.4.1. The Hospital Anxiety and Depression Scale
(HADS)

The participants’ mood was evaluated using the
HADS [47]. This 14-item self-report questionnaire
measures anxiety (HADS-A) and depression (HADS-
D). Seven items relate to each dimension, requiring an-
swers on a 4-point scale e.g. from 0 (not at all) to 3
(very often indeed), and to each point a reply is as-
signed, which represents possible feelings in the past
week. The total anxiety score and total depression score
were calculated by adding all seven item scores within
each subscale. The measure has demonstrated good in-
ternal consistency with Cronbach alpha values ranging
from 0.68 to 0.93 for HADS-A, and from 0.67 to 0.90
for HADS-D [3]. Test-retest reliability has also been
demonstrated to be good (0.85) [30]. The validity of
cut-off scores has also been investigated with certain
populations. In their literature review, Bjelland and
colleagues [3] report that the optimal balance between
sensitivity and specificity for ‘caseness’ is achieved
with a cut-off of 8+ on each subscale. Zigmond and
Snaith [47] recommend that raw scores of between 8
and 10 identify mild cases, 11–15 moderate cases, and
16 or above – severe cases, for each dimension. Con-
current validity has been evaluated mainly using the
Beck Depression Inventory [2] and the State-Trait Anx-
iety Inventory [39]. Bjelland and colleagues [3] report
a range of correlations with other measures from 0.49
to 0.83. The HADS has been previously used with the
SCI population [37].

5.5. Analysis

Descriptive statistics were used for presentation of
the results. To find the differences between life satisfac-
tion scores and sports participation, the univariate anal-
ysis of variance (ANOVA) was performed. Multiple
comparison Bonferroni t-tests, which take into account
the fact that multiple comparisons are being made and
adjusts the significance level accordingly, thus reducing
the risk of alpha inflation, were performed. Logistic re-
gression analysis was used to determine the strength of
association between life satisfaction and independent
variables, in order to identify the best predictors of life
satisfaction. Statistical analysis was performed using
SPSS version 11.0.

6. Results

6.1. Demographic characteristics

A total of 985 persons with SCI participated in this
study. The mean age of all the subjects at the time of
injury was 28.6 years (range: 18–50, SD = 9.20) and
the mean age at the time of the questionnaire was 48.1
years (range: 20–87, SD = 12.74). At the time of this
study, participants had been injured on average for 19.5
years, with a range from 2 to 58 years (SD = 12.74).
34.8% subjects had tetraplegia and 65.2% had paraple-
gia. All of the participants were wheelchair dependent
i.e. the wheelchair was, for them, the main source of
locomotion for daily activities and sports: 94.1% used
a wheelchair all the time, and 5.9% mainly for outdoor
mobility and long distances. Within a 24 hour period,
participants required personal assistance or care for an
average of 6.19 hours (SD = 8.20). Housing was usu-
ally either fully adapted to the needs of a wheelchair
user, or accessible, enabling independent access in and
out of the house (92.9%). 60.9% of respondents had
higher education (college and above) and 39.1% had
school education (primary or secondary). Employment
rate (full-time or part-time) amongst participants was
36.1%. The detailed demographic characteristics are
presented in Table 1.

6.2. Participation in sports

About half of the investigated people with SCI
(46.7%) were involved in some kind of sport or physical
activity at the time of the questionnaire. The most com-
monly practised sports post-injury were swimming,
archery, weight-training, basketball, table tennis, and
the most common reason for doing it was improvement
of physical condition.

Figure 1 shows the number of hours participants
practised sport before their injury, and at the time they
completed the questionnaire.

A Chi-squared test found a significant difference
(χ2 = 104.682, df = 4, p < 0.001) between the num-
ber of hours spent practising sport. Figure 1 shows that
the number of hours was significantly less after injury.
The largest difference after injury was found for those
who had previously been involved in a lot of sport (6
hours or more).

A Chi-squared test found a significant difference
(χ2 = 44.721, df = 1, p < 0.001) between those
who participated in individual and team sports, before
and after their injury, indicating that fewer participants
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Fig. 1. Number of hours practicing sport before and after SCI.

Fig. 2. Percentage of sample practicing individual or team sports before and after SCI.

participated in individual and team sports after injury.
Figure 2 shows that the difference in the percentage of
participants taking part in team sports, pre- and post-
injury, was greater than the corresponding difference
for those taking part in individual sports.

Half of the sample had not practised their favourite
sport since their injury because of their disability, and
over half the sample (57.7%) stated that information
regarding sport for the disabled was difficult to access,
requiring effort on the part of the interested person.

Figure 3 shows the reasons, encountered by the par-
ticipants, which make it difficult to undertake or con-
tinue sports activity after their injury.

Figure 4 shows the reasons why participants decided
to undertake or continue sports activity after injury.

Amongst 134 participants with sports-related in-
juries, before injury 4.5% were not active in sports,

13.5% were involved in physical recreation and 82.0%
were involved in sports. The corresponding figures for
these participants after injury were: 44.4%, 24.4% and
31.3% respectively. The differences were not signifi-
cant.

6.3. Life satisfaction and its domains

The mean score for participants with SCI (n = 985)
happiness (life as a whole) was 4.22, i.e. between
‘rather satisfying’ and ‘satisfying’. The highest level
of satisfaction existed within two social domains: fam-
ily life (4.76) and contacts with friends and acquain-
tances (4.49). In contrast, the lowest level of satis-
faction was found in regard to the participants’ sex-
ual life (2.76). Apart from these three domain-specific
areas of life satisfaction, only two other aspects were
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Fig. 3. Reasons encountered by the participants making it difficult to undertake or continue sports activity after SCI.

Fig. 4. Reasons given by participants why they decided to undertake or continue sports activity after SCI.

rated above ‘rather satisfying’: the ability to man-
age self-care (4.01) and partnership relations (4.07).
All the other items of the LSQ such as: leisure situa-
tion, vocational situation and financial situation were
scored between ‘rather dissatisfying’ and ‘rather sat-
isfying’. The total mean score for life satisfaction
amongst all subjects with SCI was 3.94 (range: 1–6,
SD = 0.99). A proportion of participants did not re-
spond to questions about partnership relations (9.2%),
vocational situation (7.8%) and sexual life (7.4%). The
percentage of missing data in other questions was much
lower: life as a whole (3.6%), ability to manage self-
care (3.7%), leisure situation (3.7%), financial situation

(4.1%), family life (4.7%) and contacts with friends and
acquaintances (3.1%). Division into satisfied and dis-
satisfied groups showed 67.4% of respondents were sat-
isfied with family life, followed by contact with friends
(56.6%), partnership relations (54.9%),self-care ability
(49.6%), leisure (40.0%), vocational situation (35.5%),
financial situation (35.4%) and sexual life (21.5%).

6.4. Life satisfaction and sports participation

The results of the univariate ANOVA identified sig-
nificant differences between life satisfaction and sports
participation. Apart from partnership relations, all the
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Table 1
Demographic characteristics of 985 respondents with SCI at the time
of the study

SCI participants
(n = 985)

Gender
Male 798 (81.0%)
Female 187 (19.0%)

Marital status
Single 309 (31.4%)
Married/living with partner 520 (52.8%)
Divorced/separated 128 (13.0%)
Widowed 28 (2.8%)

Level of injury/ASIA grade
Tetraplegia A 216 (21.9%)
Tetraplegia B 65 (6.6%)
Tetraplegia C 61 (6.2%)
Paraplegia A 535 (54.3%)
Paraplegia B 38 (3.9%)
Paraplegia C 70 (7.1%)

Cause of injury
Road traffic accident 489 (49.7%)
Fall 172 (17.5%)
Sports accident 134 (13.5%)
Nontraumatic 25 (2.5%)
Assault 12 (1.2%)
Unknown 153 (15.5%)

Education
Primary 21 (2.2%)
Secondary 364 (36.9%)
College 403 (40.9%)
University degree 145 (14.7%)
Higher degree 52 (5.3%)

Employment
Student 35 (3.6%)
Employed full-time 269 (27.3%)
Employed part-time 87 (8.8%)
Homemaking/parenting 55 (5.6%)
Unemployed 451 (45.7%)
Retired 88 (8.9%)

Place of living
City 204 (20.7%)
Town 419 (42.5%)
Village 362 (36.8%)

other aspects of the LSQ were related to participation
in sports activities. Individuals with SCI not active in
any kind of sports or physical recreation (‘not active’)
had lower satisfaction with life as a whole (F(2,927) =
11.452, p < 0.001) than those involved in sports
(‘sports’) or physical recreation (‘recreation’). Sub-
jects with SCI ‘not active’ in sports also had lower satis-
faction than two other groups (‘sports’ or ‘recreation’)
with ability to manage self-care (F(2,926) = 39.737,
p < 0.001), leisure situation (F(2,927) = 26.000,
p < 0.001), vocational situation (F(2,887) = 11.977,
p < 0.001) and sexual life (F(2,893) = 13.698,
p < 0.001). Participants with SCI, actively involved in

‘sports’, had higher satisfaction with financial situation
(F(2,922) = 6.661, p = 0.001), contacts with friends
and acquaintances (F(2,930) = 6.882, p = 0.001) and
family life (F(2,917) = 4.461, p = 0.012) than ‘not
active’ participants.

6.5. General life satisfaction

Significant differences were found between gen-
eral (total) life satisfaction and participation in sports
(F(2,820) = 29.381, p < 0.001). Life satisfaction was
correlated with those who had lower anxiety (r =
−0.419,p < 0.01) and depression scores (r = −0.660,
p < 0.01).

Logistic regression analysis revealed that four out of
the nine independent variables combine to significantly
predict life satisfaction (Chi-squared = 225.923, p <
0.001). These were: mood (Wald = 69.194, p <
0.001), marital status (Wald = 36.194, p < 0.001),
loss of independence (Wald = 12.944, p < 0.001) and
sports participation (Wald = 4.901, p = 0.027).

7. Discussion

This research explored satisfaction with life domains
in people with SCI and the factors predicting and as-
sociated with life satisfaction and SCI. Generally, the
finding confirmed those of previous studies, however, it
elaborates on the specific contribution of participation
in sports and physical recreation.

7.1. Participation in sport

The number of hours participating in sports was
found to be significantly less after injury. Half the
sample did not participate in sports after their injury,
compared to 20% before the injury. However, data con-
cerning sports participation pre-injury could have been
susceptible to inflation due it is retrospective nature, as
participants had been injured, on average, for more than
8 years. Results suggested that the numbers participat-
ing in team sports decreased considerably more after
injury, than those participating in individual sports.

Wu and Williams [46] concluded in their study that
there is lack of research identifying the difficulties and
reasons why people with SCI do not participate in sport
activities and how they can be encouraged to partici-
pate in those activities. The reasons why sports partic-
ipation decreases after SCI are not explicit but could
be linked to the answers participants gave as to why
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Table 2
Univariate analysis of variance between life satisfaction scores of 985 SCI persons and categorical variables

Life Satisfaction Sports Marital Level Employment
Questionnaire participation status of education status

Life as a whole F(2,927) = 11.452* F(3,946) = 12.223* F(4,922) = 0.742 F(5,918) = 5.229*
Ability to manage self-care F(2,926) = 39.737* F(3,945) = 1.059 F(4,921) = 0.279 F(5,917) = 7.541*
Leisure situation F(2,927) = 26.000* F(3,945) = 2.730 F(4,920) = 0.900 F(5,918) = 1.522
Vocational situation F(2,887) = 11.977* F(3,904) = 1.985 F(4,879) = 3.683* F(5,887) = 23.104*
Financial situation F(2,922) = 6.661* F(3,941) = 5.665* F(4,917) = 1.654 F(5,914) = 13.297*
Sexual life F(2,893) = 13.698* F(3,908) = 14.919* F(4,886) = 2.325* F(5,882) = 4.805*
Partnership relations F(2,875) = 2.254 F(3,890) = 220.250* F(4,868) = 0.512 F(5,864) = 3.556*
Family life F(2,917) = 4.461* F(3,935) = 33.783* F(4,910) = 0.955 F(5,907) = 0.673
Contacts with friends and acquaintances F(2,930) = 6.882* F(3,950) = 3.881* F(4,925) = 0.527 F(5,922) = 1.848

LSQ Total F(2,820) = 29.381* F(3,832) = 37.992* F(4,813) = 0.325 F(5,807) = 8.908*

*p < 0.1.

they found it difficult to continue participating in sports.
In answer to this question, the most common reason,
given by 38% of participants, was due to dislike of tra-
ditional “disabled sports”. It seems that this could be
easily overcome in the rehabilitation process. Nowa-
days, almost every year, there are new sports avail-
able for people with SCI. Scientific and technological
progress which take place all over the world, especially
in the manufacturing of specialized sports equipment,
as well as the aspiration of people with SCI for prac-
ticing even extreme sports, mean that the last barriers
between sports for people with disabilities and the able-
bodied are being removed. The fact that people with
SCI are able today to pilot gliders and aircrafts, climb
up mountains or attend cross-country hand-biking races
do not require any comments. This knowledge should
be popularized among all of those people with SCI
who look for something other than traditional “disabled
sports”, such us archery or table tennis. Also, 38%
of participants stated that a lack of accessible facilities
made it difficult to undertake or continue sports after
injury, and about 30% of the sample stated that they
were too highly dependent in activities of daily living
(ADL). To intervene in the first area, pressure should
be put on local authorities to ensure access to public
sports facilities. In many countries, there are spinal
injuries associations or other non-governmental orga-
nizations gathering people with SCI which may influ-
ence political as well as economical decisions being
made regarding a barrier-free environment for people
with disabilities. Too high dependency in ADL is a
serious problem which limits participation in sports,
but there are sports available even for people with high
tetraplegia which do not require high efficiency in ADL,
such us bowling, bocce, swimming or quad-rugby (de-
fence players). On the other hand, in some coun-
tries, very high social support given to people with SCI

(e.g. personal assistance not justified in all cases or too
many home adaptations not always needed) may nega-
tively affect a person’s independence in ADL. A special
approach should be taken when working with individ-
uals who enjoyed sports pre-injury but no longer par-
ticipate given the “lack of opportunity to practice their
favourite sport” (25%). If someone’s favourite sport be-
fore injury was e.g. football it could be very difficult to
find a satisfactory equivalent after the injury. However,
many people with SCI may not be aware that there are
a number of new sports for people with SCI which are
a good equivalent for regular sports like hand-cycling
(cycling), mono-skiing (alpine skiing), water-skiing or
cross-country skiing (special cages attached to skis),
quad-rugby (rugby), ice hockey (special seat attached
to hockey skates) and many others. Physical or occupa-
tional therapists working with people with SCI should
look for such equivalents or try to discover new sports
that would satisfy appeal to their patients. There seems
to be no limit to human invention in this area.

The most common reason given by participants as to
why they decided to undertake or continue sports ac-
tivity after injury was maintenance of physical condi-
tion (32%) and improving upper body strength (26%).
More subjective reasons, such as getting out and meet-
ing people and the enjoyment of practising sport, were
given by around a quarter of the sample. However, it
must be noted that 55% of the sample did not answer the
question. A reason for this could be that participants
who were not active in sports felt that this question was
not applicable and, therefore, did not provide an an-
swer. In the Wu and Williams study [46], the reasons
for participation in sports after SCI were similar to this
study but given in a different order. Their participants
with SCI rated “fun” the highest, followed by “fitness”,
“health”, “competition” and “social”. The “rehabilita-
tion” aspect was not a principle for them, but it should
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be noted that the sample consisted of either very fit or
fairly fit subjects.

7.2. Life satisfaction and its domains

This study found that the mean score for subjects
with SCI happiness (life as a whole) was 4.2, i.e. be-
tween ‘rather satisfying’ and ‘satisfying’. Apart from
the global life satisfaction, the LSQ revealed areas of
life in which participants with SCI were more or less
satisfied. In this SCI sample the highest level of sat-
isfaction existed within social domains such as: fam-
ily life (mean score 4.8), contacts with friends and ac-
quaintances (4.5) and partnership relations (4.1). The
lowest level of satisfaction was found in regard to the
participant’s sexual life (2.8) and vocational situation
(3.7).

Despite cultural differences, the final results of this
investigation are very similar to findings of Post and
colleagues [32] who used identical measures. In or-
der to compare the results of Post’s study with the re-
sults of this study, only ASIA grade A or B tetraplegics
(n = 65) and paraplegics (n = 89) were extracted
from the Post et al. study [32]. In their SCI sample, the
mean score for happiness was 4.3. Subjects with SCI
had slightly higher global life satisfaction than other
disabled people (4.0) but lower than the normative pop-
ulation (4.7) [29]. Post’s [32] findings, like the current
study, found that the highest satisfaction existed in the
same three social domains: contacts with friends and
acquaintances (5.0), family life (4.9) and partnership
relations (4.7). Similarly, the lowest mean scores were
in regard to sexual life (3.1) and vocational situation
(3.8).

Other studies, such as that conducted by Fugl-Meyer
and colleagues [15], studied life satisfaction amongst
disabled people with diagnosis of bodily impairment,
finding that the highest satisfaction was in regard to
partnership relations (4.9), family life (4.8) and con-
tacts with friends and acquaintances (4.7). Lundmark
and Branholm [25] studied life satisfaction amongst 30
patients with multiple sclerosis. The highest satisfac-
tion existed in family life (satisfied: 93% v 67% in this
study), contacts with friends (satisfied: 71% v 57% in
this study) and partnership relations (satisfied: 57% v
55% in study) and the lowest satisfaction existed within
vocational situation (2.9) and financial situation (3.6).
The results of this study were compared to 64 people
with multiple sclerosis in Branholm and Erhardsson’s
study [5]. People with SCI had higher satisfaction with
self-care (satisfied: 20% v 50% in this study), leisure

(satisfied: 27% v 40% in this study) and vocational
situation (satisfied: 24% v 36% in this study). Overall,
satisfaction with specific life satisfaction domains in
this current SCI sample was lower than earlier reported
for SCI population or other disabled people [15,25,32].

Comparing findings of this study with the general
population in the Netherlands [32], people with SCI
had lower satisfaction in all but one life satisfaction
domain (family life: 4.8 v 4.4). When compared to a
Swedish population [14], subjects with SCI had lower
satisfaction with all life domains e.g. family life (satis-
fied: 83% v 67% in this study), contacts with friends
(satisfied: 60% v 57% in this study) and partnership
relations (satisfied: 82% v 55% in this study).

Different studies have almost consistently reported
specific life domains that are of great importance and
high satisfaction for people with SCI. More often than
not contacts with family, friends and partnership rela-
tions were described as most important and most satis-
fying for persons with SCI. Contrary, within the areas
of minor satisfaction in SCI, sexual life and employ-
ment have usually been listed. In Fuhrer’s study [13],
participants with SCI gave highest satisfaction ratings
to the domains of ‘family relationships’, ‘spiritual life’
and ‘daily living tasks’. Associated with the lowest sat-
isfaction were ‘money matters’, ‘sex life’ and ‘employ-
ment’. In an investigation conducted by Smith [38],
‘family’, ‘friends’, and ‘home’ were listed as most sat-
isfied life areas, and ‘bowels/bladder’, ‘mobility’, ‘sex’
as least satisfied.

7.3. Predictors of life satisfaction

As the calculation of general life satisfaction im-
proves the reliability (homogeneity) of the total LSQ
score, this report regarding predictors of life satisfac-
tion is based on the Post and associates approach [33].
The findings of this study revealed that higher satisfac-
tion with life in general was demonstrated in respon-
dents with SCI involved in sports or physical recre-
ation compared to those not participating in physical
activities. While using LSQ there is a distinction be-
tween reporting general life satisfaction on the basis of
the single item (life as a whole), or giving the mean
score of all nine items (general life satisfaction). In
this study, participation in physical activities was also
positively related to 7 out of 8 life satisfaction domains
(Table 2). Whilst it is believed that an active sporting
life-style is positively related to general life satisfac-
tion, the few studies that have previously investigated
participation in sports and exercise have failed to es-
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tablish such a relationship between that and QOL. The
lack of any relationship may be due to the relatively
small sample sizes used. However, one of the studies
did find that those who exercised regularly made fewer
changes in their daily routine due to fatigue. It could be
said that exercise could thus affect mood or physically
based phenomena, such as fatigue, a highly subjective
concept which has been said to be mediated by these
factors [7]. This theory is substantiated by a study by
Schwartz [36] who explored the relationship of exercise
on fatigue and QOL in 31 women with breast cancer.
The results suggested that exercise may have affected
QOL, but this was mediated by the effects of exercise
on fatigue.

7.4. Study limitations

This study did have a number of limitations, which
may have effected the results. The cross-sectional de-
sign of this study inherently produces less reliable re-
sults, since the sample was only investigated at one
time period. Only half the identified sample partici-
pated in the study. This introduces the possibility that
the sample was biased and thus reduces the ability to
generalize the results to other people with SCI. No anal-
yses regarding the impact of level of injury or length
of time post-injury on sports’ participation were con-
ducted, however, previous research showed that there
is correlation between these two factors and sports par-
ticipation post-SCI. The only explanation for this is
that this study focused mainly on the association be-
tween sports’ participation and life satisfaction in SCI,
and analyses of too many other factors could influence
the clarity of the paper. Also, no analyses regarding
differentiation of complete versus incomplete injuries
was done but, regardless of completeness of injury, the
wheelchair was the main source of daily locomotion for
all participants with SCI. This somehow “equalizes”
study subjects in their abilities to participate in sports
post-SCI.

8. Conclusion

Despite serious physical, social and psychological
challenges as a result of SCI, participants in this study
were rather satisfied with their life in general. Despite a
reported decrease in time spent participating in sports,
and difficulties in partaking in such activities, almost
half (47%) of the investigated people with SCI were
involved in sports or physical recreation after injury

and their life satisfaction was significantly higher than
among those not active in sports. The best predictors of
life satisfaction were found to be mood, marital status,
loss of independence and sports participation (anxiety
and depression, marital status and employment status
were also associated with general life satisfaction.)

Steps should be taken to increase awareness amongst
the SCI population about the possibilities of engaging
in new and traditional sports and both the psychological
and physical benefits of doing so. Factors should be
examined that may be associated with increased sports
participation such as financial status, individually tai-
lored programs and positive feedback. Further research
is needed to examine the significance of an active sport-
ing life-style and its influence on everyday life and the
perceived QOL in the SCI population. Further research
is also required to identify and clarify differences in
QOL of SCI population between different nations.
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