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Objective: To examine whether the psychological bene®ts of sports activity di�er between
tetraplegics and paraplegics with spinal cord injury, and investigate the e�ect of frequency and
modes of sports activity on the psychological bene®ts.
Methods: The Self-rating Depression Scale (SDS), State-Trait Anxiety Inventory (STAI) and
Pro®les of Mood States (POMS) were administered to 169 male individuals with spinal cord
injury (mean age=42.7 years) including 53 tetraplegics and 116 paraplegics. The subjects were
divided into four groups according to their frequencies of sports activity; High-active (more
than three times a week; n=32), Middle-active (once or twice a week, n=41), Low-active
(once to three times a month, n=32), and Inactive (no sports participation, n=64).
Results: Analysis of variance revealed signi®cant di�erences in depression for SDS, trait
anxiety for STAI and depression and vigor for POMS among the groups. High-active group
showed the lowest scores of depression and trait anxiety and the highest score of vigor among
the four groups. In contrast, no signi®cant di�erence was found for any psychological
measurements between tetraplegics and paraplegics. In addition, there was no signi®cant
di�erence for any psychological measurements among modes (wheelchair basketball,
wheelchair racing, wheelchair tennis and minor modes).
Conclusions: These ®ndings demonstrated that sports activity can improve the psychological
status, irrespective of tetraplegics and paraplegics, and that the psychological bene®ts are
emphasized by sports activity at high frequency.
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Introduction

Individuals with spinal cord injury (ISCI) have variable
psychological problems even after social return.
Previous studies reported that ISCI showed higher
incidence of depression1,2 and anxiety,1,3 and lower
quality of life,4 compared with able-bodied persons.
Accordingly, it is important to develop methods for
improving the psychological status in ISCI.

Sports activity may be one of the methods for
improving the psychological status in ISCI. Many
investigations5,6 in able-bodied persons supported the
psychological bene®ts of sports activity on mental
health including reduction of stress,7 ± 9 depression10,11

and anxiety,12 ± 14 and on improvement of mood.15,16

However, few studies have investigated the e�ects of
sports activity on psychological status in ISCI.17 ± 19

Jacobs et al18 and Paulsen et al19 reported better

psychological pro®les in wheelchair athletes compared
with non-athletes. However, Foreman et al17 failed to
show any signi®cant di�erence of psychological
measurements between sports participants and non-
participants with spinal cord injury. Thus, there has
been a notable discrepancy of psychological bene®ts
among previous studies.

Furthermore, these previous studies17 ± 19 investi-
gated the psychological bene®ts in ISCI without
distinction between tetraplegics and paraplegics. The
psychological bene®ts may di�er between tetraplegics
and paraplegics, since intensity and physiological
response of sports activity in tetraplegics are di�erent
from that in paraplegics.20,21 In addition, it is possible
that the mode of sports activity in¯uences the
psychological bene®ts. In able-bodied persons, it is
suggested that the psychological bene®ts di�er among
modes and intensity of physical activity.6,22 ± 24 How-
ever, there are no investigations which have examined
the psychological bene®ts related to conditions of
injury and mode and intensity of sports activity.
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The aim of the present study, therefore, was
twofold: to examine the psychological bene®ts of
sports activity in both tetraplegics and paraplegics
with spinal cord injury; and to investigate the e�ects of
mode and intensity of sports activity on the
psychological bene®ts in ISCI.

Methods

Subjects
Five hundred ISCI living in the Western part of Japan,
including the districts of Chugoku, Shikoku, and
Kyushu were mailed a questionnaire, which was
speci®cally designed for this study. All of them had
®nished a rehabilitation program at a hospital and
lived in the community. A total of 269 ISCI responded
to the questionnaire. The response rate was 53.8%.

In ISCI over 60 years old and female ISCI, the rates
of participation for sports activity were very low.
Accordingly, to exclude in¯uence of the age and sex
on psychological status, we removed their data from
analysis, which left 169 male ISCI whose ages were
between 18 and 59 years.

Both tetraplegics and paraplegics were divided into
four groups according to the frequency of sports
activity for recent months: High-active group (three
times a week or more), Middle-active group (once or
twice a week), Low-active group (once to three times a
month) and Inactive group (no sports participation).
Table 1 presents the characteristics of the four groups.
Paraplegics showed higher sports participation com-
pared with tetraplegics.

Furthermore, to clarify the in¯uence of sports mode
on psychological status, we focused on subjects who
participated in sports activity at least 1 day a week;
High- and Middle-active groups. The subjects in the
High- and Middle-active groups were classi®ed
according to the mode of sports activity they
performed most frequently; wheelchair basketball
(n=22), wheelchair racing (n=19), wheelchair tennis
(n=14) and minor modes (n=18). The minor modes
included archery (n=7), gate ball (Japanese croquet,
n=3), wheelchair table tennis (n=3) and so on. In
addition, the subjects of these groups were requested
to answer the frequency, duration and intensity of the
mode. The intensity was answered using Borg's ratings
of perceived exertion25 on scales from 6 to 20.

Assessment of psychological status
The psychological status during a recent month was
assessed using three psychometric instruments, a Zung
self-rating depression scale (SDS),26 a State-Trait
Anxiety Inventory (STAI)27 and a Pro®le of Mood
States (POMS).28 In a lot of studies using able-bodied
persons, these instruments have been often used to
assess the psychological pro®les of athletes and non-
athletes and the changes by physical activity.15,22,24

The SDS is widely used as a self-report measure of
severity of depression, and consists of 20 items; 10
worded positively and 10 negatively. The individual
responds to each item on a 4 point scale (1=a little of
the time to 4=most of the time).

The STAI was used to assess state (20 items) and
trait (20 items) anxiety, which were on a 4 point scale
(1 to 4). State anxiety refers to the experience of
anxiety and tension at the time the questionnaire was
completed (ie, how the subject feels `now'), whereas
trait anxiety refers to the general level of anxiety (ie,
how the subject `usually' feels). The score (20 ± 80) is
the sum of the individual item scores in each state.

The POMS was used to assess the mood state and
consisted of 65 items, which were on a 5 point scale
(0=Not at all to 4=Extremely). Each item was
classi®ed as six sub-scores for tension (9 items),
depression (15 items), anger (12 items), vigor (8 items),
fatigue (7 items) and confusion (7 items).

In all measurements, each psychological status was
assessed by the sum of the individual item scores
(Table 2); higher scores represent negative psychologi-
cal states, except for vigor of POMS.

Table 1 The characteristics of High-active, Middle-active, Low-active and Inactive groups

Group
Variable High-active Middle-active Low-active In-active Total

n
Neurologic status

Age

Tetraplegics
Paraplegics

Mean
SD

(n)
(n)

(years)
(years)

32
7
25
41.3
10.1

41
7
34
42.3
10.5

32
9
23
42.2
11.0

64
30
34
43.8
8.6

169
53
116
42.7
10.2

Table 2 Compositions of three psychiatric measurements
(SDS, STAI and POMS)

Instruments
Measured

state
The number
of items

Scale
(points)

Range of
score

SDS
STAI

POMS

Depression
State anxiety
Trait anxiety

Tension
Depression

Anger
Vigor
Fatigue

Confusion

20
20
20
9
15
12
8
7
7

1 ± 4 (4)
1 ± 4 (4)
1 ± 4 (4)
0 ± 4 (5)
0 ± 4 (5)
0 ± 4 (5)
0 ± 4 (5)
0 ± 4 (5)
0 ± 4 (5)

20 ± 80
20 ± 80
20 ± 80
0 ± 36
0 ± 60
0 ± 48
0 ± 32
0 ± 28
0 ± 28
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Statistical analysis
Each psychological variable was analyzed using two-
way analysis of variance (ANOVA) across four groups
(High-active, Middle-active, Low-active and Inactive)
between tetraplegics and paraplegics. In subject
included in the High- and Middle-active groups, a
one-way ANOVA was performed for each psychologi-
cal variable, the frequency, duration and self-reported
intensity among four modes (wheelchair basketball,
wheelchair racing, wheelchair tennis and minor modes).
When a signi®cant main e�ect was observed, post-hoc
analysis was conducted using Tukey's test. A P-value
of less than 0.05 was regarded as statistically
signi®cant.

Results

Table 3 shows scores for the measured psychological
variables of the four groups in tetraplegics and
paraplegics. No signi®cant di�erence was found for
any variables between tetraplegics and paraplegics
(Table 4). However, there were signi®cant di�erences
for scores of depression for SDS, trait anxiety for
STAI and depression and vigor for POMS among the
four groups (Table 4). Figure 1 illustrates the
comparison of these variables among the groups.
Higher frequency of sports activity indicated lower
scores of depression for SDS and POMS and trait
anxiety for STAI. In vigor for POMS, the High-active
group showed a signi®cantly higher score than the
other three groups.

Table 5 presents the frequency, self-reported
intensity and duration among the four sports modes

in subjects included in the High- and Middle-active
groups. Signi®cant e�ects for modes were found for all
variables; the frequency (F=6.07, P50.01), the
intensity (F=5.26, P50.01) and duration (F=4.27,
P50.01). The intensity was signi®cantly lower in
minor modes than wheelchair basketball. However,
minor modes showed signi®cantly higher frequency
compared with wheelchair basketball. Moreover, the
duration of minor modes was signi®cantly longer than
that of wheelchair racing. Table 6 shows the scores of
each psychological variable among the four modes. No
signi®cant di�erence was observed for any psycholo-

Table 3 Score of SDS, STAI and POMS tests among High-active, Middle-active, Low-active and Inactive groups in
tetraplegics and paraplegics

Variables High-active Middle-active Low-active Inactive

Tetraplegics (n=53)
n
SDS
STAI

POMS

Depression
State anxiety
Trait anxiety

Tension
Depression

Anger
Vigor
Fatigue

Confusion

7
38.2+2. 9
39.7+6.5
37.6+11.9
10.2+1.5
10.2+8.4
9.4+4.6
22.2+4.7
4.8+5.3
7.2+5.4

7
40.0+10.5
40.4+12.0
42.0+15.9
11.3+7.0
16.7+15.0
10.7+8.4
17.0+8.6
6.4+7.9
7.9+5.6

9
45.3+7.5
46.1+5.9
44.4+11.8
13.1+6.1
20.9+14.1
8.0+4.6
13.3+5.7
8.1+8.5
10.1+4.9

30
46.4+7.1
44.2+9.0
45.1+10.1
13.2+7.1
18.5+10.9
10.4+7.0
12.7+5.6
7.5+5.6
9.9+4.2

Paraplegics (n=116)
n
SDS
STAI

POMS

Depression
State anxiety
Trait anxiety

Tension
Depression

Anger
Vigor
Fatigue

Confusion

25
38.4+7.0
39.0+6.8
37.7+7.2
9.1+5.1
10.0+4.2
7.1+5.1
18.0+5.4
3.4+3.1
6.4+2.6

34
42.6+7.7
43.5+8.8
41.2+9.6
11.2+6.2
15.0+9.5
9.0+6.0
14.5+5.5
6.4+5.8
8.2+3.8

23
42.1+7.6
41.1+8.1
40.6+9.4
10.7+5.6
13.8+7.3
8.8+6.9
15.3+5.6
6.4+4.6
7.7+3.4

34
47.4+7.4
45.6+9.4
44.8+11.3
12.3+7.1
21.1+12.2
11.9+8.8
10.6+5.2
9.3+7.2
8.8+4.7

Table 4 Results of two-way ANOVA for e�ects of sports
activity and neurologic status on psychological measurements

Factor
Psychological
measurements

Sport
activitya

Neuro-
logic statusb

Inter-
action

SDS
STAI

POMS

Depression
State anxiety
Trait anxiety

Tension
Depression

Anger
Vigor
Fatigue

Confusion

f
f
f
f
f
f
f
f
f

7.73**
2.30
2.79*
1.08
3.72*
1.13
10.3**
2.32
1.84

0.05
0.36
0.30
0.26
1.87
0.63
0.33
1.02
0.29

0.64
0.88
0.25
0.44
0.45
0.20
1.96
0.13
1.19

aSports activity is divided into four groups; High-active,
Middle-active, Low-active and Inactive; bNeurologic status is
divided into two groups; tetraplegics and paraplegics;
*P<0.05; **P<0.01
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gical variables among the modes, although there were
signi®cant e�ects for the frequency, intensity and
duration.

Discussion

In the present study, higher frequency of sports
activity in ISCI showed better psychological status,
especially reductions of depression and trait anxiety
and an increase in vigor. These ®ndings were
approximately in agreement with those of Jacobs et
al18 and Paulsen et al,19 which supported the
psychological bene®ts of sports activity in ISCI.
However, Foreman et al17 reported no signi®cant
di�erence in depression between sports participants
and non-participants. The di�erence of these ®ndings
was considered to be associated with the psychological
instruments used. In the study of Foreman et al,17 the
degree of depression was assessed using the Centre for
Epidemiological Studies Depression Scale (CES-D),
unlike the present study which used SDS, STAI and
POMS. As far as we know, no study using the CES-D
test has demonstrated a positive e�ect of physical
activity on depression. In contrast, many studies using
SDS, STAI and POMS reported a decrease in
depression by physical activity in able-bodied per-
sons.12,22,29 ± 32 Accordingly, the CES-D test used by
Foreman et al17 may not clarify the e�ect of sports
activity on depression.

In ISCI, regular sports activity did not necessarily
lead to better scores in all sub-scores for POMS. The
present study failed to show signi®cant di�erences in
tension, anger, fatigue and confusion among groups,
whereas there were signi®cant di�erences for depres-
sion and vigor. In the study of Jacobs et al,18

signi®cant di�erences between wheelchair athletes
and non-athletes were found only in depression and
vigor in six sub-scores for POMS, which was in

Table 5 Intensity, frequency and duration of activity for four modes; wheelchair basketball, wheelchair racing, wheelchair
tennis and minor modes

Variables
Basketball (B)

(n=22)
Racing (R)
(n=19)

Tennis (T)
(n=14)

Minor (M)
(n=18)

Signi®cant
(P<0.05)

Intensity (Borg's RPE scale: 6 ± 20)
Frequency (days per week)
Duration (min per day)

15.8+1.7
2.1+0.6

125.8+42.1

15.1+2.3
3.4+1.9
52.4+27.0

13.5+2.7
1.9+0.6

124.6+57.3

12.8+3.0
3.6+2.0

153.6+166.1

B>M
R,M>B,T
B,M>R

Table 6 The score of SDS, STAI and POMS tests among four modes of sports activity in subjects included in the High-active
and Middle-active groups

Psychological
measurements

Basketball
(n=22)

Racing
(n=19)

Tennis
(n=14)

Minor
(n=18)

SDS
STAI

POMS

Depression
State anxiety
Trait anxiety

Tension
Depression

Anger
Vigor
Fatigue

Confusion

41.6+6.6
41.8+8.1
38.8+8.6
10.1+5.0
12.5+6.4
7.0+4.6
16.8+7.0
5.4+5.0
8.1+3.2

39.7+6.0
41.9+7.1
42.3+8.0
10.4+5.7
13.5+8.8
8.1+5.9
15.1+5.5
4.7+5.3
7.1+4.0

41.8+8.4
42.7+7.2
41.0+8.8
11.2+4.4
13.5+8.2
9.7+5.2
15.5+5.3
5.6+4.8
7.4+2.9

39.1+9.9
39.3+10.9
37.5+13.1
10.5+7.6
13.4+13.0
10.1+7.6
18.3+6.1
5.4+6.6
7.1+5.1

Figure 1 The score of depression for the SDS test, trait
anxiety for the STAI test, and depression and vigor for the
POMS test among the High-active (H), Middle-active (M),
Low-active (L) and Inactive (I) groups in tetraplegics and
paraplegics subjects. aP50.05 compared with Inactive group;
bP50.05 compared with Low-active group; cP50.05
compared with Middle-active group
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agreement with the ®ndings of the present study. In
contrast, in some previous studies using able-bodied
subjects, signi®cant e�ects of regular physical activity
were found for tension, anger, fatigue and confusion
as well as depression and vigor.12,32,33 Therefore, these
®ndings suggested that participation of wheelchair
sports is useful for ISCI and leads to less depression
and more vigor in six mood states for POMS.

Psychological bene®ts of sports activity di�ered
between tetraplegics and paraplegics. In tetraplegics,
the relatively small muscle mass employed during the
physical activity cannot maintain a high intensity for a
long duration.20,21 Accordingly, absolute exercise
intensity during sports activity in tetraplegics must
be lower than that in paraplegics. However, the
present study showed marked psychological bene®ts
of sports activity in tetraplegics as well as paraplegics.
These ®ndings imply that tetraplegics could su�ciently
obtain psychological bene®ts of sports activity within
an exercise intensity at which they can perform.

The psychological bene®ts of sports activity became
more prominent when the frequency exceeded three
times or greater per week, as indicated by Figure 1. It
is possible that greater bene®ts in the High-active
group were emphasized by physical improvements. In
previous studies in ISCI, arm training with a frequency
over three times a week indicated physical adaptations
such as an increase in physical work capacity,34 ± 37

whereas that of lower frequency failed to show the
adaptations.38 Thus, the degree of the psychological
bene®ts against the frequency of physical activity was
approximately consistent with that of physical bene®ts.
These ®ndings suggested that the psychological
bene®ts contributed to physical adaptation caused by
sports activity.

However, the present study failed to ®nd di�erences
in any psychological variables among the four modes of
sports activity. In previous studies, it had been reported
that wheelchair basketball18 and track-®eld19 athletes
showed better psychological bene®ts compared with in-
active wheelchair users. The ®ndings of the present
study also suggest that wheelchair tennis and minor
modes have psychological bene®ts as well as wheelchair
basketball and racing. However, minor modes showed
signi®cantly lower intensity than wheelchair basketball.
In able-bodied persons, it has been well known that
vigorous physical activity is suitable to gain psycholo-
gical bene®ts,6,22 which is not consistent with the
®ndings of the present study. This suggests that the
psychological bene®ts of minor modes was compen-
sated by their higher frequency and longer duration.

In conclusion, sports activity in both tetraplegics
and paraplegics can provide desirable psychological
status including reduction in depression and trait
anxiety and increase in vigor. Moreover, these
psychological bene®ts of sports activity were empha-
sized in higher frequency participants, especially over
three times per week. However, the in¯uences of mode
and intensity on the psychological bene®ts were
weaker than that of the frequency.
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