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Abstract 

A spinal cord injury (SCI) changes a person’s life in many ways. Physical 

exercise has traditionally been used in SCI-rehabilitation to maximise the possibilities 

for a better life by increasing physical capacity, physical function and psychological 

well-being. In general, research supports that physical exercise is associated with 

improved physical fitness, health and psychological well-being in persons with SCI. 

Even so, the level of physical activity is still low in this population, and there is limited 

knowledge regarding benefits from physical exercise particularly in persons with 

functionally incomplete SCI. 

The main aim of this dissertation was to examine the role of physical exercise 

on positive and negative health outcomes for persons with incomplete SCI. Using the 

Cognitive Activation Theory of Stress (CATS) as a framework, the objectives were to 

investigate how self-perceptions of exercise and coping with disability-stress 

influenced the association between stress caused by disability and the health outcome. 

The overall design of the dissertation comprises a triangulation of methods 

including the collection of both quantitative and qualitative data. The mixed method 

approach was carried out across the four coordinated studies, starting with one cross-

sectional mailed survey (study1).  

The results in study 1 (Paper I), demonstrated that those who performed 

physical exercise regularly perceived a significantly higher life satisfaction than those 

who did not exercise. To experience oneself as physically fit, was the only variable 

which contributed significantly to improved life satisfaction (Paper I). Perceived 

fitness mediated the association between physical exercise and life satisfaction (new 

analysis with data from study 1). Study 1 also revealed some puzzling results where 

more physical exercise was related to lower perceptions of exercise mastery. These 

results prompted study 2 which was performed in order to compare exercise related 

self-perceptions in persons with complete and persons with incomplete SCI. The cross-

sectional study included both clinical examinations and a questionnaire. Exercise 

mastery was perceived differently in persons with motor complete and functionally 

incomplete SCI (Paper II). More in-depth knowledge was needed regarding exercise 
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perceptions and persons with incomplete SCI, and therefore, a qualitative interview-

study was performed (study 3). The in-depth exploration indicated that perceived 

exercise mastery was associated with unrealistic expectations concerning the extent 

that physical exercise could contribute to regaining or maintaining physical function 

(Paper III). Increased fatigue was associated with less use of adapted aids.  Further, if 

the total physical demands in life increased above the total resources available, 

physical exercise seemed to turn into an extra stressor (Paper III). In order to establish 

the prevalence of the qualitative findings, and learn more about the relationship 

between the variables studied, a cross-sectional mailed survey, was performed. 

Physical exercise and the degree of coping with disability-stress mediated the 

relationship between stress perceived from the disability and both burnout and fatigue 

(Paper IV).  

The main results demonstrated that the role of physical exercise in the health-

stress relationship was a double-edged sword for persons with incomplete SCI. On the 

one hand it played a positive role in this association in that those who exercised 

experienced higher life satisfaction than those who were physically inactive (study 1). 

Physical exercise mediated the association between disability-stress and burnout and 

fatigue (study 4). On the other hand, physical exercise turned into a stressor when the 

total physical demands in everyday life exceeded the functional capacity (study 3). 

This is supported both by CATS and other reported research. Perceived fitness 

mediated the positive relationship between exercise and life satisfaction (study 1), 

whereas perceived exercise mastery contributed both negatively (study 1) and 

positively (study 4) to health outcomes. The higher the individuals rated their coping 

with stress caused by their disability, the lower they scored on both burnout and 

fatigue.  

 

Keywords: Incomplete spinal cord injury, physical exercise, self-perceptions in 

exercise, coping with disability-stress, life satisfaction, burnout and fatigue.  
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1. Background 

 
“Find a way of training that you enjoy, preferably something which is 

more than just the usual physiotherapy. 

Accept your disability, the fact that you won’t necessarily be completely 

cured, but make the most of what you’ve got. Sooner or later you’ll get used to 

it anyway. 

Just about all forms of physical exercise can be adapted to suit 

handicapped people. I think it’s especially important for people with a disability 

like mine to keep in good shape, as the ability to cope with everyday life often 

depends on narrow margins.”  

(Female, 24 years old, with spinal cord injury since 2000.  

A comment written on one of the questionnaires in study 4) 

 

 

A spinal cord injury (SCI) changes a person’s life in many ways. This 

dissertation investigated the consequences of a SCI and how physical exercise possibly 

may enhance the abilities of coping with the demands of everyday life for those living 

with incomplete SCI. The following sub-sections present information about SCI, 

recommendations for physical exercise, and a review of the literature on the effects of 

physical exercise and SCI. 

 

1.1. SCI  

 
The neurological disturbance and the functional impairment due to a SCI 

depend on the injury level, and whether the injury of the spinal cord is complete or 

incomplete. The severity of the injury is classified in accordance with the American 

Spinal Injury Association (ASIA) Impairment Scale (AIS A-E) (Marino et al., 2003; 

Maynard et al., 1997). This classification system is modified from the five category 

system to classify completeness, introduced by Frankel and co-workers (Frankel et al., 

1969), see Figure 1 and Table 1. In this dissertation, the wording incomplete SCI or 



 

 10 

functionally incomplete SCI are used synonymously with SCI AIS-D, and the wording 

complete SCI or motor complete SCI is used synonymously with SCI AIS A-B.  

 

 

 

 

 

 

 

    

 

 

 

 

Figure 1. 
Illustration of the spinal cord including references to muscle innervations. 
(http://www.spinalinjury.net) 

 

The term tetraplegia is used when the SCI is located in the cervical part of the 

spine (coloured red in Figure 1). Tetraplegia results in impairments in all extremities, 

in addition to central parts of the body. The term paraplegia refers to SCI below the 

cervical level, i.e. the thoracic, lumbar or sacral levels. Persons with paraplegia have 

paresis and paralyses in the lower extremities, in addition to parts of the stomach and 

back muscles, depending on the level of injury, se Figure 1. A cauda equine lesion 

damages only spinal roots and not the spinal cord itself. A cauda equine lesion is 

defined as an injury in the lumbo-sacral nerve roots within the neural canal. The 

results may be a so-called areflexic bladder, bowel- and lower limb paresis/paralysis. 

Injuries involving the conus medullaris or the cauda equine are usually included into 

the paraplegia group (Marino et al., 2003).   



 

 11 

Table 1. 
 
Classification of injury severity; previous system (Frankel A – E), and current system 
(AIS A – E). 
 

 

Frankel (Frankel et al., 1969) 

 

AIS (Marino et al., 2003) 

 

Frankel A 

 

No Function 

 

AIS A - Complete 

 

No sensory or motor function is 

preserved in the sacral (S) 

segments S4 - S5.  

 

Frankel B Only sensory 

function 

AIS B - Incomplete Sensory, but not motor function 

is preserved below the 

neurological level and includes 

the sacral segments S4 - S5. 

 

Frankel C Some sensory and 

motor 

preservation 

AIS 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 (Grades 0 – 2) (3= 

Movements against gravity but 

not against resistance). 

 

Frankel D Useful motor 

function 

AIS 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. 

 

Frankel E Normal function 

below injury level 

AIS E - Normal Sensory and motor functions are 

normal 
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There is a distinction between traumatic and non-traumatic injury. A traumatic 

SCI is an injury caused by an external trauma such as direct or indirect damage to the 

spinal cord. In Norway, the most common causes of traumatic SCI are traffic 

accidents, falls or sports injuries (Hjeltnes, 2008). A non-traumatic SCI is a non-

progressive damage to the spinal cord, for example caused by infection, circulatory 

disturbance or a tumor (benign or malignant), or caused by medical or surgical 

treatment. In addition, a non-traumatic injury can be congenital (hereditary or acquired 

during pregnancy or childbirth) (Hjeltnes, 2004).  

Both the number of people with incomplete injuries and the long-term survival 

of persons with SCI have increased (DeVivo & Chen, 2011; Hartkopp, Brønnum-

Hansen, Seidenschnur, & Biering-Sørensen, 1997). Persons living with SCI are 

confronted with various health problems related to associated conditions or to 

secondary conditions, even many years post injury (Bloemen-Vrencken, de Witte, 

Post, & van den Heuvel, 2007; Dunn, Love, & Ravesloot, 2000; Hitzig, Campbell, 

McGillivray, Boschen, & Craven, 2010; Hitzig, Eng, Miller, & Sakakibara, 2011; 

Krahn, Suzuki, & Horner-Johnson, 2009; Middleton, Lim, Taylor, Soden, & 

Rutkowski, 2004). Included in these health-risks is also physical inactivity. Physical 

exercise is of particular importance in order to prevent cardiovascular diseases in the 

population of persons with SCI (Wahman, Nash, Lewis, Seiger, & Levi, 2010; 

Wahman et al., 2010). In the following, findings related to physical exercise and SCI 

will be presented. 

 

1.2. Physical exercise for persons with SCI 

 

“The World Health Report 2002 - Reducing Risks, Promoting Healthy Life”, 

published by WHO, focuses on health risks. Physical exercise was introduced as a 

health promoter. Among the most serious risk factors, are those predominating in 

wealthy societies, i.e. high blood pressure and high blood cholesterol level, tobacco 

and alcohol consumption, obesity and physical inactivity (WHO, 2002). Physical 

inactivity has been identified as the fourth leading risk factor for global mortality, and 
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therefore WHO has focused on physical activity for health (WHO 2010). For health 

benefits, adults (aged 18-64 years) should perform at least 300 minutes of moderate-

intensity aerobic physical activity per week (WHO 2010). In Norway, the Norwegian 

Directorate of Health has proposed similar recommendations with a minimum of 30 

minutes brisk walking daily (Jansson & Anderssen, 2008).  

Haskel, Blair and Hill (2009) reported that persons with physical disabilities are 

among the least active populations, and that they have more to gain from increasing 

the level of physical activity than the general population.  

The positive connection between exercise and health-condition in persons with 

SCI was established in a clinical context by Sir Ludwig Guttmann more than sixty 

years ago (Guttmann, 1976; Scruton, 1998). He found that sport activities positively 

influenced physiological, psychological and social SCI-rehabilitation, and Guttmann 

therefore integrated sport activities in the rehabilitation programme for patients at 

Stoke Mandeville Hospital, UK. Even so, previous studies of physical activity and 

physical exercise have reported low levels of physical activity and physical capacity in 

persons with SCI (Buchholz, McGillivray, & Pencharz, 2003; Haisma et al., 2006; 

Hjeltnes & Wallberg-Henriksson, 1998; Janssen, Dallmeijer, Veeger, & van der 

Woude, 2002; Martin Ginis et al., 2010b; Saebu & Sorensen, 2010). Martin Ginis et al. 

(2010b) reported that those using a wheelchair for ambulation were more active than 

those using walking aids for ambulation. 

 

1.3. Review of literature on physical exercise and SCI 

 

In 2007, a review of the literature was performed by searching BibsysAsk, 

Medline, PubMed, and Google Scholar in order to identify appropriate literature on 

physical exercise and SCI. The purpose of the searches was to get an updated base of 

literature when performing the studies on SCI and outcomes of exercise. The focus 

was on literature published from 2000 – 2007 including the key words: spinal cord 

injury, health, exercise, physical activity, quality of life, life satisfaction, and 

combinations of these.  
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In order to identify the most recent literature, a new search with the same 

keywords was performed in May 2011. The search was limited to include review 

articles from 2006-2011. An overview of recent review-articles presenting the effects 

of physical activity, exercise and physiotherapy interventions on SCI is given in Table 

2. The overview also includes one meta-analysis. The quality of each article was 

assessed using the Grading of Recommendations Assessment Development and 

Evaluation (GRADE) guidelines and presented in Table 2 (Balshem et al., 2011; 

Guyatt et al., 2011a; Guyatt et al., 2011b; Guyatt, Oxman, Schunemann, Tugwell, & 

Knottnerus, 2011c; Guyatt et al., 2011d). It should be noted that the assessment was 

made by one person only (the author of this dissertation). Review-articles that included 

research on persons with complete SCI exclusively were not included.  

The search in 2007 revealed a considerable amount of literature. Quantitative 

measurements have been used to report physiological and functional improvements 

from physical exercise, i.e. oxygen consumption, metabolic changes, walking distance 

or other measures of activities in everyday life (Janssen et al., 2002; Nash, 2005; 

Zoeller, Jr. et al., 2005). Also changes in psychological parameters such as quality of 

life (QoL) and well-being related to a physically active life-style has been reported 

(Devillard, Rimaud, Roche, & Calmels, 2007; Latimer, Martin Ginis, & Hicks, 2005; 

Manns & May, 2007; Post, de Witte, van Asbeck, van Dijk, & Schrijvers, 1998; 

Tasiemski, Kennedy, Gardner, & Taylor, 2005). Even with the great number of 

articles, the literature was limited regarding persons with incomplete injuries and 

physical exercise exclusively.  

The result of the search in 2011 (presented in Table 2) was based on review 

articles and one meta-analysis. The qualities of the articles were assessed to be of 

moderate and high quality according to the GRADE guidelines (Balshem et al., 2011; 

Guyatt et al., 2011c). The result verified that early initiation of rehabilitation was 

recommended (Labruyere, Agarwala, & Curt, 2010). There was some initial evidence 

of the effect of exercise regarding fitness, strength and function, however all the 

authors point out methodological weaknesses due to small sample sizes and lack of 

  



 

 
15

 

T
ab

le
 2

. S
um

m
ar

y 
o

f r
e

ce
nt

 r
ev

ie
w

-a
rt

ic
le

s 
(2

00
6

-2
01

1)
 o

n 
p

h
ys

ic
al

 e
xe

rc
is

e 
in

 p
er

so
ns

 w
ith

 S
C

I. 
A

ut
ho

r(
s)

; 
ye

a
r;

   
Q

ua
lit

y 
of

 r
ev

ie
w

 
(G

R
A

D
E

) 

Id
en

tif
ie

d 
ab

st
ra

ct
s;

 
In

cl
ud

ed
 p

ap
er

s 
T

yp
e 

o
f p

ar
tic

ip
an

ts
 

O
bj

ec
tiv

e 
R

es
ul

ts
. 

W
ea

kn
es

se
s 

 

S
w

in
ne

n 
et

 a
l. 

20
10

 
H

ig
h 

qu
al

ity
 

 

72
2 

pa
pe

rs
 id

en
tif

ie
d,

  
37

 p
ap

er
s 

se
le

ct
ed

,  
6 

st
ud

ie
s 

in
cl

ud
ed

 

S
C

I A
IS

 C
-D

 
T

o 
as

se
ss

 th
e 

ef
fe

ct
s 

of
 

w
al

ki
ng

-r
el

at
ed

 fu
nc

tio
n.

 
T

he
re

 is
 in

su
ffi

ci
en

t e
vi

d
en

ce
 to

 
dr

aw
 c

on
cl

us
io

ns
 th

at
 r

ob
ot

-
as

si
st

ed
 g

ai
t t

ra
in

in
g 

im
p

ro
ve

s 
fu

nc
tio

n 
m

or
e 

th
an

 o
th

er
 

lo
co

m
ot

or
 tr

ai
ni

ng
 s

tr
at

e
gi

es
.  

S
m

al
l s

am
pl

e 
si

ze
s,

 
m

et
ho

do
lo

gi
ca

l f
la

w
s 

an
d 

he
te

ro
ge

n
eo

us
 tr

ai
ni

n
g 

pr
oc

ed
ur

es
 

ar
e 

co
m

m
on

.  
 La

b
ru

yè
re

 e
t a

l. 
20

10
 

H
ig

h 
qu

al
ity

 

 50
8 

id
en

tif
ie

d,
 3

 p
ap

er
s 

se
le

ct
ed

 

 T
ra

um
at

ic
 S

C
I, 

ad
ul

ts
. 

 

 A
m

on
g 

th
e 

ob
je

ct
iv

es
 w

e
re

 
to

 a
ss

es
s 

th
e 

op
tim

al
 

tim
in

g 
fo

r 
in

iti
at

in
g 

a
ct

iv
e 

re
ha

bi
lit

at
io

n 
fo

llo
w

in
g 

ac
ut

e 
S

C
I. 

 

 A
 s

tr
on

g 
re

co
m

m
en

d
at

io
n 

fo
r 

ea
rl

y 
in

iti
at

io
n 

of
 r

eh
ab

ili
ta

tio
n.

  

 M
ar

tin
 G

in
is

 e
t a

l. 
20

10
 

M
et

a-
an

al
ys

is
 

M
od

er
at

e 
qu

al
ity

 
 

  21
 s

tu
di

es
  i

nc
lu

de
d 

 
 S

C
I, 

pa
ra

pl
e

gi
a 

an
d 

te
tr

ap
le

gi
a.

 A
IS

 s
co

re
 

no
t s

pe
ci

fie
d.

 

 T
o 

de
te

rm
in

e 
if 

th
e

re
 is

 a
n 

as
so

ci
at

io
n 

be
tw

e
en

 P
A

 
an

d 
S

W
B

 a
m

on
g 

p
eo

pl
e 

w
ith

 S
C

I. 

 T
he

re
 is

 s
m

al
l t

o 
m

ed
iu

m
-s

iz
ed

 
po

si
tiv

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
P

A
 

an
d 

S
W

B
 in

 p
er

so
ns

 w
ith

 S
C

I. 
 

 H
ar

ve
y 

et
 a

l. 
20

09
 

A
us

tr
al

ia
 

H
ig

h 
qu

al
ity

 

 45
43

 a
bs

tr
ac

ts
, 6

5 
fu

ll 
pa

pe
rs

 r
ev

ie
w

ed
, 

31
 R

C
T

 
in

cl
ud

ed
 

 A
t l

ea
st

 7
5%

 S
C

I; 
N

o 
re

st
ric

tio
n 

on
 ti

m
e 

po
st

- 
in

ju
ry

, t
yp

e 
of

 in
ju

ry
 o

r 
ag

e.
 

 T
o 

as
se

ss
 p

h
ys

ic
al

 
in

te
rv

en
tio

n 
ty

pi
ca

lly
 

pr
ov

id
ed

 b
y 

he
al

th
-c

ar
e 

pr
of

es
si

on
al

s.
 

 T
he

 r
ev

ie
w

 p
ro

vi
de

d 
in

iti
al

 
ev

id
en

ce
 o

f t
he

 e
ffe

ct
iv

e
ne

ss
 o

f 
fit

ne
ss

 tr
ai

ni
ng

, s
tr

en
gt

h 
tr

ai
ni

ng
, 

ga
it 

tr
ai

ni
n

g 
an

d 
ac

up
un

ct
ur

e.
 

A
ls

o 
lo

w
-q

ua
lit

y 
tr

ia
ls

 w
ith

 
in

he
re

nt
 b

ia
se

s 
a

re
 in

cl
ud

ed
.  

 



 

 
16

 

T
ab

le
 2

. S
um

m
ar

y 
o

f r
e

ce
nt

 r
ev

ie
w

-a
rt

ic
le

s 
(2

00
6

-2
01

1)
 o

n 
p

h
ys

ic
al

 e
xe

rc
is

e 
in

 p
er

so
ns

 w
ith

 S
C

I, 
co

nt
. 

A
ut

ho
r(

s)
; 

ye
a

r;
 

co
un

tr
y;

 
Q

ua
lit

y 
of

 r
ev

ie
w

 
(G

R
A

D
E

) 

Id
en

tif
ie

d 
ab

st
ra

ct
s;

 
In

cl
ud

ed
 p

ap
er

s 
T

yp
e 

o
f p

ar
tic

ip
an

ts
 

O
bj

ec
tiv

e 
R

es
ul

ts
. 

W
ea

kn
es

se
s 

 

 S
po

or
en

 e
t a

l, 
20

09
 

H
ig

h 
qu

al
ity

 
 

 31
6 

ar
tic

le
s 

id
en

tif
ie

d,
 1

2
 

st
ud

ie
s 

in
cl

ud
ed

. 

 S
C

I, 
C

er
vi

ca
l l

es
io

ns
, 

C
om

pl
et

e 
an

d 
in

co
m

pl
et

e 

 T
o 

as
se

ss
 in

te
rv

en
tio

n 
st

ud
ie

s 
on

 o
ut

co
m

e 
of

 
m

ot
or

 tr
ai

ni
ng

 o
n 

a
rm

 a
n

d 
ha

nd
 fu

nc
tio

ns
. 

 M
ot

or
 tr

ai
ni

ng
 p

ro
gr

am
m

es
 m

a
y 

im
pr

ov
e 

ar
m

 a
nd

 h
an

d 
fu

nc
tio

ni
ng

 
at

 fu
nc

tio
n 

an
d/

or
 a

ct
iv

ity
 le

ve
l i

n 
ce

rv
ic

al
 s

pi
na

l i
nj

ur
ed

 p
a

tie
nt

s.
  

N
o 

ge
ne

ra
l c

on
cl

us
io

n 
ba

se
d 

on
 a

 
m

et
a-

an
al

ys
is

 c
an

 b
e 

dr
a

w
n 

du
e 

to
 

th
e 

w
id

e 
va

rie
ty

 o
f a

pp
ro

ac
he

s.
 

 K
lo

os
te

rm
an

 e
t a

l, 
20

09
 

H
ig

h 
qu

al
ity

 
 

 44
7 

ar
tic

le
s 

id
en

tif
ie

d,
 8

 
st

ud
ie

s 
in

cl
ud

ed
 

 S
C

I, 
C

er
vi

ca
l l

es
io

ns
, 

C
om

pl
et

e 
an

d 
in

co
m

pl
et

e 
 

 T
o 

in
ve

st
ig

at
e 

th
e 

ef
fe

ct
 o

f 
ex

er
ci

se
 th

er
ap

y 
on

 th
e 

up
pe

r 
ex

tr
em

ity
 m

ot
or

 
co

nt
ro

l a
nd

 fu
nc

tio
na

l 
ab

ili
ty

. 

 M
os

t o
f t

he
 s

tu
di

es
 r

ep
or

te
d 

a 
po

si
tiv

e 
ef

fe
ct

 o
f e

xe
rc

is
e 

tr
ai

ni
ng

. 
S

m
al

l n
um

be
r 

of
 c

lin
ic

al
 a

nd
 

ra
nd

om
is

ed
 c

on
tr

ol
le

d 
tr

ia
ls

. T
he

 
au

th
or

s 
re

co
m

m
en

d
ed

 m
or

e 
sp

ec
ifi

c 
re

se
a

rc
h.

 
 H

et
tin

ga
 e

t a
l, 

20
08

 
H

ig
h 

qu
al

ity
 

  

 53
 a

rt
ic

le
s 

id
en

tif
ie

d 
 

35
 s

tu
di

es
 in

cl
ud

ed
  

 S
C

I, 
A

IS
 s

co
re

 n
ot

 
sp

ec
ifi

ed
 

 T
o 

id
en

tif
y 

w
h

at
 le

ve
ls

 o
f 

V
O

2
p

ea
k o

r 
V

O
2

su
b

-p
ea

k c
an

 
be

 a
ch

ie
ve

d 
du

rin
g 

F
E

S
-

ex
er

ci
se

 in
 S

C
I. 

 V
O

2 
du

rin
g 

F
E

S
-r

ow
in

g 
or

 F
E

S
-

h
yb

rid
 e

xe
rc

is
e 

is
 c

on
si

de
ra

bl
y 

hi
gh

er
 th

an
 d

ur
in

g 
F

E
S

-c
yc

lin
g.

 

 M
eh

rh
ol

z 
et

 a
l, 

20
08

 
H

ig
h 

qu
al

ity
 

 

 33
 s

tu
di

es
 id

en
tif

ie
d 

  
4 

st
ud

ie
s 

in
cl

ud
ed

 

 S
C

I, 
al

l l
ev

el
s,

 A
IS

 B
, 

C
 o

r 
D

 

 T
o 

as
se

ss
 th

e 
ef

fe
ct

s 
an

d 
ac

ce
pt

ab
ili

ty
 o

f l
oc

om
ot

o
r 

tr
ai

ni
ng

, d
e

fin
ed

 a
s 

th
e 

re
pe

tit
iv

e 
pr

a
ct

ic
e 

of
 

co
m

pl
ex

 g
ai

t c
yc

le
s,

 i.
e.

 
tr

ea
dm

ill
-b

as
ed

 w
al

ki
ng

. 

 T
he

re
 is

 in
su

ffi
ci

en
t e

vi
d

en
ce

 th
at

 
an

y 
1 

ap
pr

oa
ch

 to
 lo

co
m

ot
or

 
tr

ai
ni

ng
 is

 m
or

e 
ef

fe
ct

iv
e

 th
an

 a
n

y 
ot

he
r 

fo
r 

im
pr

ov
in

g 
th

e 
w

al
ki

ng
 

fu
nc

tio
n 

fo
r 

pe
op

le
 w

ith
 S

C
I. 

S
m

al
l n

um
be

r 
of

 tr
ia

ls
 a

n
d 

sm
al

l 
sa

m
pl

e 
si

ze
s.

 
 



 

 
17

 

T
ab

le
 2

. S
um

m
ar

y 
o

f r
e

ce
nt

 r
ev

ie
w

-a
rt

ic
le

s 
(2

00
6

-2
01

1)
 o

n 
p

h
ys

ic
al

 e
xe

rc
is

e 
in

 p
er

so
ns

 w
ith

 S
C

I, 
co

nt
. 

A
ut

ho
r(

s)
; 

ye
a

r;
  

Q
ua

lit
y 

of
 r

ev
ie

w
 

(G
R

A
D

E
) 

Id
en

tif
ie

d 
ab

st
ra

ct
s;

 
In

cl
ud

ed
 p

ap
er

s 
T

yp
e 

o
f p

ar
tic

ip
an

ts
 

O
bj

ec
tiv

e 
R

es
ul

ts
. 

W
ea

kn
es

se
s 

 

 V
al

en
t e

t a
l. 

20
07

 
H

ig
h 

qu
al

ity
 

 

 13
09

 p
ap

er
s 

id
en

tif
ie

d,
 

40
 p

ap
er

 s
el

ec
te

d,
  

25
 p

ap
er

s 
in

cl
ud

ed
 

 S
C

I, 
al

l l
ev

el
s,

 A
IS

 A
-

E
 

 T
o 

as
se

ss
 th

e 
ef

fe
ct

 o
f 

di
ffe

re
nt

 m
od

es
 o

f u
pp

er
 

bo
d

y 
tr

ai
ni

n
g 

on
 p

h
ys

ic
al

 
ca

pa
ci

ty
 a

nd
 p

ow
er

 o
ut

p
ut

, 
on

 p
eo

pl
e 

w
ith

 p
ar

ap
le

gi
a 

an
d 

te
tr

ap
le

gi
a.

  

 R
eg

ul
a

r 
ex

er
ci

se
 fo

r 
pe

o
pl

e 
w

ith
 

S
C

I s
ee

m
s 

be
n

ef
ic

ia
l f

or
 o

ve
ra

ll 
fit

ne
ss

.  
D

ue
 to

 th
e 

lo
w

 n
um

be
r 

o
f s

tu
di

es
 

an
d 

th
e 

ov
er

al
l l

ow
 q

ua
lit

y 
it 

is
 n

ot
 

po
ss

ib
le

 to
 d

er
iv

e 
de

fin
iti

ve
 

ev
id

en
ce

-b
as

ed
 c

on
cl

us
io

ns
. 

 D
ev

ill
ar

d 
et

 a
l, 

20
07

 
M

od
er

at
e 

qu
al

ity
 

 

 18
5 

st
ud

ie
s 

id
en

tif
ie

d,
  

62
 r

ef
e

re
nc

es
 r

ev
ie

w
ed

, 
30

 s
tu

di
es

 in
cl

ud
ed

 

 S
C

I, 
A

IS
 s

co
re

 n
ot

 
sp

ec
ifi

ed
 

 A
dd

re
ss

 r
e

ce
nt

 r
es

ul
ts

 o
f 

tr
ai

ni
ng

, i
.e

. t
he

 e
ff

ec
ts

 o
n 

al
l p

h
ys

io
lo

gi
ca

l s
ys

te
m

s,
 

on
 fu

nc
tio

n,
 p

sy
ch

ol
og

ic
al

 
st

at
e 

or
 w

el
l-b

ei
n

g.
 

 R
ec

on
di

tio
ni

ng
 tr

ai
ni

n
g 

pr
og

ra
m

m
e 

a
fte

r 
S

C
I h

as
 a

 d
ire

ct
 

im
pa

ct
 o

n 
fu

nc
tio

n 
an

d 
Q

o
L,

 
pa

rt
ic

ip
at

io
n 

in
 p

h
ys

ic
al

 a
ct

iv
iti

es
 

in
 a

dd
iti

on
 to

 d
ai

ly
 li

vi
n

g 
ac

tiv
iti

es
 

in
 s

ub
je

ct
s 

w
ith

 S
C

I. 
 

 H
ai

sm
a 

et
. a

l, 
20

06
 

M
od

er
at

e 
qu

al
ity

 

 11
05

 s
tu

di
es

,  
67

 s
tu

di
es

 a
ss

es
se

d,
  

52
 s

tu
di

es
 in

cl
ud

ed
 

 W
he

el
ch

ai
r-

d
ep

en
de

nt
 

pe
rs

on
s 

w
ith

 c
om

pl
et

e 
an

d 
in

co
m

pl
et

e 
S

C
I. 

 T
o 

as
se

ss
 th

e 
le

ve
l o

f 
ph

ys
ic

al
 c

ap
a

ci
ty

 in
 

w
he

el
ch

ai
r-

de
p

en
de

nt
 

pe
rs

on
s 

w
ith

 S
C

I. 

 T
he

 le
ve

l o
f p

h
ys

ic
al

 c
ap

ac
ity

 is
 

re
du

ce
d 

an
d 

va
rie

s 
in

 p
er

so
ns

 w
ith

 
S

C
I. 

T
he

 v
ar

ia
tio

n 
be

tw
e

en
 r

es
ul

ts
 

is
 c

au
se

d 
b

y 
po

pu
la

tio
n 

a
nd

 
m

et
ho

do
lo

gi
ca

l d
iff

er
en

ce
s.

   
Q

u
al

it
y 

o
f 

ev
id

en
ce

 a
cr

o
ss

 s
tu

d
ie

s 
fo

r 
th

e 
G

R
A

D
E

 o
f 

o
u

tc
o

m
e 

(B
al

sh
em

 e
t 

al
., 

20
11

).
 

H
ig

h 
G

R
A

D
E

 =
 W

e 
ar

e 
co

nf
id

en
t t

ha
t t

he
 tr

ue
 e

ff
ec

t 
lie

s 
cl

os
e 

to
 th

at
 o

f t
h

e 
es

tim
at

e 
of

 th
e 

e
ffe

ct
. 

M
od

er
at

e 
G

R
A

D
E

 =
 T

h
e

 tr
ue

 e
ff

ec
t i

s 
lik

el
y 

to
 b

e
 c

l
os

e 
to

 th
e 

es
tim

at
e 

of
 t

he
 e

ff
ec

t, 
bu

t t
he

re
 is

 a
 p

os
si

bi
lit

y 
th

at
 it

 is
 s

ub
st

an
tia

lly
 d

iff
e

re
nt

. 
Lo

w
 G

R
A

D
E

 =
 T

h
e 

tr
ue

 e
ffe

ct
 m

a
y 

be
 s

ub
st

an
tia

lly
 d

i
ff

er
en

t f
ro

m
 th

e 
es

tim
at

e 
of

 th
e 

e
ffe

ct
. 

V
er

y 
lo

w
 G

R
A

D
E

 =
 A

n
y 

es
tim

at
e 

of
 e

ff
ec

t i
s 

ve
ry

 u
ncer
ta

in
.  

A
bb

re
vi

at
io

ns
: A

IS
 =

 A
S

IA
 Im

pa
irm

en
t S

ca
le

; F
E

S
 =

 F
un

ct
io

na
l E

le
ct

ric
al

 S
tim

ul
at

io
n;

 R
C

T
 =

 R
an

do
m

is
ed

 
C

lin
ic

al
 tr

ia
l; 

S
C

I =
 S

pi
na

l C
or

d 
In

ju
ry

; V
O

2
p

ea
k =

 P
ea

k 
V

en
til

at
or

y 
O

xy
ge

n-
up

ta
ke

. 



Utkast 17.08.2011 

 18 

controls in many of the studies (Devillard et al., 2007; Harvey, Lin, Glinsky, & De, 

2009; Kloosterman, Snoek, & Jannink, 2009; Spooren, Janssen-Potten, Kerckhofs, & 

Seelen, 2009; Valent, Dallmeijer, Houdijk, Talsma, & van der, 2007). Gait training of 

various types seemed effective regardless of type of intervention, i.e. treadmill therapy 

with or without body weight support, over ground walking or with robot assistance 

(Swinnen, Duerinck, Baeyens, Meeusen, & Kerckhofs, 2010; Mehrholz, Kugler, & 

Pohl, 2008).    

Martin Ginis, Jetha, Mack and Hetz (2010a) concluded in their meta-analysis of 

cross-sectional, quasi-experimental and experimental studies, that there was a small to 

medium-sized relationship between physical activity and subjective well-being in 

persons with SCI. 

In conclusion, physical exercise seems to be effective in order to increase and 

maintain health regarding functional improvement and psychological well-being both 

during rehabilitation and later. Even so, the level of physical activity is still low in the 

population. The literature is mostly on physiological and general psychological effects, 

and less is known about psychological processes and mechanisms related to physical 

exercise and persons with incomplete SCI. There is a need for a theoretical framework 

to inform these processes, and in the following chapter the search for this framework 

will be presented. 
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2. Theoretical Framework 

  

We need to better understand psychological processes and mechanisms related 

to physical exercise for this group. A theoretical framework is a necessary tool in such 

an endeavour. Living with a SCI creates problems in everyday life and may be 

considered a stressor. Various theories have been used in order to explain the 

relationship between stress, coping and health (Coleman & Iso-Ahola, 1993; Israel, 

Baker, Goldenhar, Heaney, & Schurman, 1996; Iwasaki & Mannell, 2000; Lazarus, 

1999; Lazarus, 2000; Ursin & Eriksen, 2004; Ursin & Eriksen, 2010). The cognitive 

stress and coping theory developed by Lazarus (1999) comprises that the balance in a 

stress-coping relationship is an interaction between the demands an individual are 

faced with and the individual’s resources to cope with these demands. Lazarus (1999) 

definition of coping includes both positive and negative outcome result. Israel et al. 

(1996) presented a conceptual framework of the health-stress process. The model 

includes stressors as harmful, threatening, or bothersome (Israel et al., 1996). Further, 

the effects of the stressors are not necessarily negative. Factors such as social support, 

personality and genetic factors, coping abilities, health status, exercise and other 

behavioural habits may buffer the relationship between perceived stress and short term 

response to stress which in turn influence the long-term health outcome. Coleman and 

Iso-Ahloa (1993) presented a theoretical model of the relationship between stress, 

health and leisure activities. Iso-Ahola and Park (1996) followed up with a cross-

sectional study that demonstrated that leisure activities (i.e. things done with friends) 

buffered the effects of stress on physical and mental health. Based on the relationship 

between stress and health described by Coleman and Iso-Ahloa, Iwasaki and Mannell 

(2000) introduced an even more elaborated model with several hierarchical 

dimensions.  

Within the Cognitive Activation Theory of Stress (CATS) it is possible to 

predict health consequences, and expectancies and coping are central concepts (Ursin 

& Eriksen, 2004; Ursin & Eriksen, 2010). The role of expectations based on learning 

is seen as essential for coping. In relation to this dissertation, CATS, therefore, seemed 
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to cover the relevant aspects of SCI perceived as a stressor in everyday life, the 

appraisals of the stressors leading to different ways of coping with the stressors as well 

as the long term health outcome. CATS will be explained in greater detail in the next 

sub-section. 

 

2.1. The Cognitive Activation Theory of Stress (CATS) 

 

CATS` focuses on total health resources (physiological, psychological and 

social). The theory considers how the overall health resources respond to stressors of 

everyday life. It examines how stressors are perceived and coped with. Four different 

aspects are defined and operationalized: stress stimulus (stressor), stress experience 

(perceptions), an unspecific, general stress response and the personal experience that 

form the expectancies of the stress response (Ursin & Eriksen, 2004; Ursin & Eriksen, 

2010). The general non-specific stress response can be viewed as an alarm to raise 

neuro-physiological activation to a higher level. The alarm is activated when 

something is missing or unexpected and which triggers physical reactions in the body. 

Whether the stressor is edifying or frightening, depends upon the individual's 

assessment of the situation. The level of alarm depends on the outcome expectations 

and the resources available for coping. The stress response is a necessary physiological 

response, and this response is not dangerous in itself. It is only when this response is 

maintained long-term that it can lead to negative health consequences. The alarm also 

facilitates behaviour to cope with the situation. According to CATS “coping is defined 

as “positive response outcome expectancy” (Ursin & Eriksen, 2010). In other words, 

the person has established the belief that he or she will cope with the stressor in a 

positive way. Previous experience, education and learning will also improve the 

expectation of how to cope with different types of stimuli. If there is either no 

relationship or a negative relationship between the individual’s attempts to manage 

and the outcome, helplessness or hopelessness may develop. Helplessness occurs when 

there is no relationship between anything the person does and the outcome. 

Hopelessness is more directly the opposite of coping with negative response outcome 
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expectancy. Both helplessness and hopelessness may lead to sustained arousal, which, 

in turn, may lead to illnesses or poor health outcome such as burnout or fatigue. In this 

way, CATS highlight the coping attempts and learning process which in turn lead to 

the final outcome (i.e. physiological and psychological health or disease/distress). 

 

 

Figure 2.  
Illustration of CATS in relation to persons with SCI and physical exercise. The 
stressor is represented by the consequences of a SCI. The resources in all fields will 
influence how the stressor(s) are perceived in different situations, reaction to the 
stressor(s), as well as how the perceived stressor(s) are coped with.   

 

A SCI affects a person’s life in several ways, and all obstacles perceived in 

daily living due to restrictions or consequences of the SCI can be explained as a 

stressor according to CATS. Figure 2 illustrates that physical exercise may create 

resources in different areas. We know that exercise can be a positive resource against 

illness in the general population (Kobasa, Maddi, Puccetti, & Zola, 1985; Haskell et 

al., 2009).  Persons with SCI may likewise develop protective health resources through 

physical exercise in physiological, psychological and social fields. When a person with 

SCI performs physical exercises, physiological components such as muscle strength 

and endurance capacity may increase (Harvey et al., 2009; Valent, Dallmeijer, 
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Houdijk, Talsma, & van der Woude, 2007). Exercise may also influence various 

psychological parameters such as coping skills, self-perceptions and well-being 

(Fernhall, Heffernan, Jae, & Hedrick, 2008; Latimer, Ginis, Hicks, & McCartney, 

2004; Latimer et al., 2005). In addition, exercise may lead to social resources as part of 

a network and an arena for social support (Anneken, Hanssen-Doose, Hirschfeld, 

Scheuer, & Thietje, 2010).   

Based on the CATS framework the present knowledge about SCI and physical 

exercise demonstrates the possible importance of exercise for building and/or 

maintaining a person’s health resources and coping with the stressors of everyday life, 

and thereby the long term health consequences. Before an introduction of how CATS 

was used to inform the studies of this dissertation the central concepts in the 

dissertation will be presented. 
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3. Central Concepts in the dissertation 

 

This dissertation is not an attempt to test the CATS theory as such; however 

relevant aspects from CATS related to SCI and exercise are examined. These are: the 

disability experienced as a stressor in everyday life, coping with the stressor(s) and 

positive or negative outcomes, i.e. positive health measured by life satisfaction or 

reduced health measured by burnout and fatigue.  

The following sub-sections (3.1 – 3.5.3) define stress, physical activity and 

physical exercise, perceived exercise mastery, coping with stress, health and life 

satisfaction, burnout and fatigue as the central concepts in the dissertation.  

 

3.1. Stress 

 

Historically, the concept of stress can be traced back to the 13th century 

England, when used in conjunction with the concept of wear (strain) (Ursin & Eriksen, 

2004). Stress is a term often heard in everyday speech: we rush to catch something, we 

experience stress in relation to requirements in everyday life. We are supposed to do 

everything in a limited timeframe. For scientific use, the term “stress” needs a clearer 

definition. Hans Selby introduced the concept of stress and stressor in his research 60 

to 70 years ago (Ursin & Eriksen, 2004).  However, there has been much confusion 

about the concept, and the term is used both as a stimulus, process and reaction. What 

we experience as stress, how much and how we react to stress, and how long we let it 

bother us is individual. Levine refers to several stress definitions and emphasizes that 

all are problematic in that this is a multidimensional concept, and the different 

components interact (Levine, 2005).  

With the cognitive activation theory of stress (CATS), Ursin and Eriksen (2004) 

defined four different aspects of stress as the load which is evaluated by each 

individual.  In this dissertation the 4 aspects of stress are examined in relation to the 

possible stressor(s) caused by the SCI evaluated by the individual.  
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3.2. Physical activity (PA) and physical exercise (PE)  

 

Caspersen, Powel and Christenson (1985) defined physical activity (PA) as 

“any bodily movement produced by skeletal muscles that result in energy expenditure” 

(p. 126). Physical activity is positively associated with physical fitness. Physical 

activity in everyday life is a broad term including activities related to work, leisure 

time activities including sports, housework etc. Caspersen et al. (1985) defined 

physical exercise (PE) as a subgroup of physical activity, which is “planned, 

structured, repetitive, and purposive in the sense that improvement or maintenance of 

one or more components of physical fitness is an objective”, see Table 3.  

 

Table 3 
Elements included in physical activity and exercise (Caspersen, Powell, & 
Christenson, 1985).  
 

Elements of physical activity and physical exercise 
Physical Activity Physical Exercise 

 

1. Bodily movement via skeletal muscles. 

2. Results in energy expenditures. 

3. Energy expenditure (kilo-calories) 

varies continuously from low to high 

values. 

4. Positively correlated with physical 

fitness. 

 

 1.    Bodily movement via skeletal muscles. 

1. Results in energy expenditures. 

2. Energy expenditure (kilo-calories) varies 

continuously from low to high. 

3. Very positively correlated with physical 

fitness. 

4. Planned, structured, and repetitive bodily 

movement. 

5. An objective is to improve or maintain 

physical fitness component(s).  

 

In this dissertation, we differentiated between physical activity and physical exercise 

and thus followed the definitions used by Caspersen et al. (1985).  
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3.3. Perceived exercise mastery (PEM)  

  

During the rehabilitation process, persons with SCI learn to use physical 

exercise to improve and maintain physical function and health. Physical exercise is 

recommended as a part of a lifelong protective routine in order to reduce 

complications and positively enhance fitness and well-being. In order to continue 

using routine exercise, it is important to experience mastery of exercise (McAuley & 

Blissmer, 2000). In this dissertation, Perceived exercise mastery (PEM) is defined 

according to Sorensen (1997) as “perceived competence when performing physical 

exercise”. 

 

3.4. Coping 

 

Lazarus and Folkman in their research on stress and coping discriminated 

between active, problem-solving coping strategy and, a passive or emotional coping 

strategy (Folkman, 1984; Lazarus, 1999). The problem solving strategies focus on 

reducing the source of stress, and passive coping strategies aim at adapting to the 

stress. Lazarus (2000) emphasized that coping is the psychological analogue of action 

tendencies. Laux and Weber (1991, as cited in Lazarus 2000) argued that coping is a 

way of dealing with the changed, hence newly motivated, person-environment 

relationship.  

CATS views coping in a positive way, and defines it as “positive response 

outcome expectancy”, as opposed to helplessness and hopelessness (Ursin & Eriksen, 

2004). This means that if an individual expect to handle the stressor in a positive way, 

the arousal will be short and no harmful health consequences will occur. If, however, 

the individual expects to be unable to handle the stressor, the arousal will persist, and 

may result in hopelessness. CATS also emphasises the learning aspects in coping. The 

arousal will also persist if there is no relationship between the coping attempt and the 

outcome, i.e. helplessness, see page 20. In this dissertation, coping with stress related 
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to the disability is therefore defined as “either fulfilment of expectations of physical 

function or successful adjustment of expectations to actual physical function”.  

 

3.5. Health  

 

Health can be viewed from different perspectives, and throughout the ages, 

various theorists have tried to define the concept of health. World Health Organization 

(WHO) defined health in 1948, and the definition has remained unaltered (WHO, 

2011): “Health is a state of complete physical, mental and social well-being, and not 

merely the absence of disease or infirmity.” Health is a contingent on total assets and 

total loads including physical, psychological and social dimensions, each characterised 

on a continuum with positive and negative values. In this dissertation positive and 

negative health is defined according to Bouchard and Shepard (1993). They stated that 

positive health is associated with a capacity to enjoy life and to cope with challenges, 

as opposed to negative health which is associated with illness. Further, Bouchard and 

Shephard (1993, p. 19) defined wellness “as a holistic concept, describing a state of 

positive health in the individual, and comprising physical, social and psychological 

well-being”. On this basis, the positive health outcome is measured as a subjective 

component of well-being, and the negative health outcome is measured by both 

burnout and fatigue as described in the three following sub-sections.  

 

3.5.1. Life satisfaction 

 

Life satisfaction is a measure of one positive aspect of health, namely of an 

individual’s level of well-being and happiness; a subjective component of quality of 

life (QoL). Dijkers (2005) concluded that persons with SCI reported lower level of 

QoL than persons without SCI, regardless of definition of the concept of QoL used. 

Life satisfaction is understood within a personal and subjective reference frame. The 

underlying concept is that measuring a person’s level of satisfaction is best done by 

measuring his contentment with life as a whole and within different domains. If there 
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is harmony between the personal goals that have been set and the goals that have been 

reached, the experience of being satisfied with life as a whole or with one or more of 

the different life domains will be greater. Alternatively, the person will feel dissatisfied 

if the gap between the goal and the possibility of reaching the goal is too wide. A 

person’s experience of life satisfaction reflects the extent to which the person achieves 

his vital goals (Fugl-Meyer, Bränholm, & Fugl-Meyer, 1991). In this dissertation, the 

definition of life satisfaction is “one aspect of positive health, the individual’s level of 

satisfaction with domains of life” as measured by the LiSat-9 scale. 

 

3.5.2. Burnout 

 

The term burnout comes originally from studies on work-related stress. Work-

related burnout is defined as “a psychological syndrome of emotional exhaustion, 

depersonalisation, and reduced personal accomplishment that can occur among 

individuals who work with other people in some capacity” (Maslach, 1993, p. 20). 

Further, the reduced personal sense of accomplishment refers to: “a decline in one’s 

feelings of competence and successful achievement in work” (Maslach, 1993, p. 21). 

Based on this concept, Raedeke (1997) and Raedeke and Smith (2001) described 

athlete burnout as a multidimensional syndrome involving emotional and physical 

exhaustion, reduced sense of accomplishment in sport and devaluation of participation 

in sport. In a sporting context, Lemyre, Hall and Roberts (2008) argued that long-

lasting physical exhaustion may contribute to the development of burnout. (Lemyre, 

Hall, & Roberts, 2008) In this dissertation the term burnout is defined as “a 

multidimensional syndrome involving emotional and physical exhaustion, reduced 

sense of accomplishment in physical activity in everyday life, and devaluation of 

participation in physical activities in everyday life.” In this dissertation burnout is 

measured by Pines burnout measure (PBM) which is considered a context-free 

measure of burnout. 
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3.5.3. Fatigue 

 

The term fatigue can be defined as an overwhelming sense of tiredness, lack of 

energy and, often, a feeling of total exhaustion (Herlofson & Larsen, 2002). While 

burnout is more strongly linked to psychological factors, prolonged fatigue is more 

related to physical problems (Leone, Huibers, Knottnerus, & Kant, 2009; Leone, 

Wessely, Huibers, Knottnerus, & Kant, 2010).  In this study, the term fatigue is used 

as a symptom, and not as the diagnosis Chronic Fatigue Syndrome (CFS) (Wessely, 

2001; Huibers et al., 2003). Furthermore, Leone et al. (2010) argued that CFS and 

burnout are different concepts, but that the relationship between them should be 

examined further. Fatigue is a frequently reported symptom in a large number of 

neurological disorders and, is characterized by a feeling of constant exhaustion, 

including both a sense of physical exhaustion and an important cognitive component, a 

sense of mental fatigue (Chaudhuri & Behan, 2004). Fatigue is also reported as an 

extra symptom for persons living with SCI (Anton, Miller, & Townson, 2008; Fawkes-

Kirby et al., 2008; Jensen, Kuehn, Amtmann, & Cardenas, 2007; McColl et al., 2003). 

In this dissertation, fatigue is defined according to Herlofsen and Larsen (2002) as “an 

overwhelming sense of tiredness, lack of energy and, often, a feeling of total 

exhaustion”, as measured by Fatigue Severity Scale (FSS). 
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4. Aims of the dissertation 

 

The relevant literature indicated that among persons with SCI exercise is 

associated with improved physical fitness, health and subjective well-being (Devillard 

et al., 2007; Harvey et al., 2009; Hettinga & Andrews, 2008; Kloosterman et al., 2009; 

Labruyere et al., 2010; Martin Ginis et al., 2010a; Mehrholz et al., 2008; Spooren et 

al., 2009; Valent et al., 2007). Consequently, physical exercise has been recommended 

as a key component of health interventions for persons with SCI (Bouchard, Shephard, 

& Stephens, 1993; Jacobs & Nash, 2004; Nash, 2005; Rimmer, 1999).  

The existing knowledge is based mostly on studies not differentiating between 

persons with complete and incomplete SCI, or on studies with complete injuries. Very 

little is known about activity levels, exercise and health consequences exclusively for 

persons with incomplete SCI.  

The main aim of this dissertation was therefore:  

 

“ to examine the role of physical exercise on positive and negative health 

outcomes for persons with incomplete SCI, and to investigate how self-perceptions in 

exercise and coping with disability-stress influences the relation between stress caused 

by the disability and the health outcome”. 

 

In order to fulfil this aim, the cognitive activation theory of stress (CATS) was 

used as a framework, and the following four research questions were formulated: 

 

1. Is physical exercise associated with positive health outcome measured 

by life satisfaction in persons with SCI, and what are the roles of 

perceived exercise mastery and perceived fitness in this association? 

2. Do persons with motor complete and persons with incomplete SCI 

experience similar self-perceptions in exercise, and which factors 

explain the variance in perceived exercise mastery?   
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3. Why or in what situations do persons with incomplete SCI experience 

high or low perception of exercise mastery, and how is this associated 

with stress, coping, fatigue or burnout? 

4. What is the prevalence of burnout and fatigue in a Norwegian 

population of persons living with incomplete SCI, and what are the roles 

of physical exercise and the degree of coping with disability-stress in 

the association between stress caused by the disability and burnout or 

fatigue? 
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5. Methods 

5.1. Overall project design 

 

The overall design of the dissertation comprises a triangulation of methods 

including both quantitative and qualitative data collections (Greene, 2008; Patton, 

2002). The mixed method approach was carried out across four coordinated studies, 

starting with two cross-sectional studies leading into one qualitative study with in-

depth interviews, and followed up by another cross-sectional survey, see Figure 3.  

 

 

Figure 3. Overall project design 

 

 

 

In cooperation with an epidemiological study performed at Sunnaas 

Rehabilitation Hospital, 2001 – 2006, the two first data-collections within this 

dissertation, were made possible (Lidal, 2010). These data-collections resulted in 

Paper I, and Paper II. The results from the first two studies revealed some questions 

that needed further investigation and a qualitative study with in-depth interviews was 

performed in 2009. Based on the qualitative findings a new cross-sectional survey was 

carried out in 2010.  

In order to minimize bias from general changes due to aging in the four studies, 

persons above 60 years at the time of injury were excluded, as well as persons who 

were unable to respond to the questionnaire. 
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5.2. Study 1 (Paper I): Study design, participants, data collection 

and statistical analyses  

 

The design of the study was a cross-sectional survey. Included in the study were 

persons with traumatic SCI rehabilitated at Sunnaas Rehabilitation Hospital before 

1992. About 50 % of the total population of persons with need of rehabilitation after a 

SCI in Norway is rehabilitated at this particular Hospital (catchment area south-eastern 

Norway). 

From Lidal’s (2010) epidemiological study, a total of 67 persons with SCI (D) 

were identified. This was a rather small sample, and we decided to include 10 more 

years of data from the hospital’s register. In total, 579 persons (AIS A-E, or Frankel A-

E) injured before 1992 were identified and still alive. To be included in the study, the 

injury had to be classified as incomplete according to Frankel D (Frankel et al., 1969; 

Maynard et al., 1997; Marino et al., 2003). Owing to the incomplete data available in 

old medical records, Frankel classification was used.  In total, 100 persons fulfilled the 

inclusion criteria and received the questionnaires used in this study. After two 

reminders, 72 respondents (72 %) returned the questionnaire. Two returned 

questionnaires were excluded due to wrong diagnoses, and one respondent was 

excluded because of dementia senilis. The final sample consisted of 69 participants. In 

accordance with ethical regulations, it is not possible to compare with the non-

respondents.  

Demographic and injury related data were extracted from the medical records, 

and exercise habits, exercise hours per week, self-reported walking distance, self-

perception in exercise and life satisfaction were combined in a mailed questionnaire 

(Appendix III). 

Statistical analyses were conducted by using SPSS 15.0 for Windows. 

Descriptive statistics were used to characterize the sample. Data were summarised by 

mean values and standard deviations (SD) or median and range when appropriate. 

Comparisons of data on life satisfaction, perception of exercise mastery and perception 

of fitness for the active and non-active groups were made by using two-sample t-tests 

and Pearson’s chi-square tests. Comparisons of physical exercise in the study 
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population and the general population were done by confidence intervals (one-sample 

t-tests) due to the large difference in sample sizes. Comparisons of life satisfaction in 

the study population and the Swedish reference population were done by z-tests for 

comparison of two proportions. An open factor analysis with direct oblique rotation 

was used on the Life Satisfaction Scale to establish subscales because some 

correlations between the subscales could be expected. Linear regression analysis was 

used to study the relationship between life satisfaction and a set of covariates, 

including gender, age, time since injury, injury level, physically active or physically 

inactive, exercise hours per week, perceived exercise mastery and perceived fitness. In 

order to test the internal consistency of the scales for perceived exercise mastery and 

perceived fitness, they were tested with Chronbach alpha coefficients. 

In the course of writing this dissertation, a new analysis was performed with the 

data from study 1. In order to test for a possible role of perceived fitness as a mediator 

in the path between physical exercise and life satisfaction, the following three linear 

regression equations were estimated in each model: first, regression of the mediator 

(perceived fitness) on the independent variable (physical exercise); second, regression 

of the dependent variable (life satisfaction) on the independent variable (physical 

exercise); and third, regression of the dependent variable (life satisfaction) on both the 

independent variable (physical exercise) and the mediator (perceived fitness) (Baron & 

Kenny, 1986). Separate coefficients for each equation were estimated and tested using 

standard linear regression procedure (Pallant, 2010). 

 

5.3. Study 2 (Paper II): Study design, participants, data collection 

and statistical analyses  

 

The design of the study was cross-sectional. Invitations to participate were sent 

to 49 persons with motor complete SCI, and 100 persons with incomplete SCI. The 

first group (persons with motor complete SCI) was recruited from an epidemiological 

study at Sunnaas Rehabilitation Hospital (Lidal, 2010; Lidal, Veenstra, Hjeltnes, & 

Biering-Sorensen, 2008). Of the 49 invited persons, 2 persons refused to participate. 
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The final sample in the first group consisted of 47 persons with motor complete SCI. 

They were assessed in the same order they were admitted to the hospital for follow-up. 

The data were compared with the sample used in study 1, which consisted of 69 

persons with incomplete SCI, rehabilitated at Sunnaas Rehabilitation Hospital before 

1992. 

Demographic and injury related data were extracted from the medical records in 

Sunnaas Rehabilitation Hospital. A clinical examination was performed in order to 

assess the persons AIS scores. Aerobic work-capacity was tested on an arm ergo-meter 

in participants with motor complete SCI. In the total samples (SCI AIS A-B and AIS 

D) data on exercise habits exercise hours per week, self-reported walking distance, 

exercise-related self-perceptions were collected by questionnaires (Appendix III). 

Statistical analyses were conducted by using SPSS 15.0 for Windows. 

Descriptive statistics were used to characterize the samples. Independent sample t-tests 

and Pearson’s Chi-Squared tests were used where appropriate. First, we compared data 

in order to expose differences between the subgroups, i.e. time since injury (for 

persons with incomplete SCI), on age, gender, injury level, exercise hours per week, 

exercise-status, mean scores on perceived exercise mastery and perceived fitness. We 

compared data on perceived exercise mastery and perceived fitness for exercisers and 

non-exercisers. Associations between exercise hours and physiological parameters 

were studied by using the Spearman’s correlation test. Linear regression analysis was 

used to study the relationship between perceived exercise mastery and a set of 

covariates. The covariates included gender, age, time since injury, injury level, 

exercise-status, exercise hours per week, and perceived fitness. 

 

5.4. Study 3 (Paper III): Study design, participants and data 

collection  

 

In order to explore the role of physical exercise, perceived exercise mastery, 

stress and coping more closely, a qualitative study with in-depth interviews was 

chosen (Patton, 2002).  Because the group of persons with incomplete SCI is 
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extremely heterogeneous, a set of inclusion criteria as well as a purposeful and critical 

case sampling procedure were used in order to attain a wide range of information from 

persons with possibly varying perceptions of exercise mastery (Patton, 2002).  We 

wanted a sample which represented different levels of functional ability, both genders, 

and people with differing ages and times since injury.  ASIA impairment scale was 

used to classify the participants (Marino et al., 2003).  In order to eliminate those who 

could still have a spontaneous recovery, the time since injury was set to be at least two 

years (Burns & Ditunno, 2001).  Only persons classified as AIS D were included in the 

study. Six persons with incomplete SCI, admitted to Sunnaas Rehabilitation Hospital 

for follow-up during the spring 2009 were asked to be interviewed, and all accepted to 

participate in the study.   

Data was collected from semi-structured interviews. An interview-guide was 

developed according to guidelines for qualitative interviews (Patton, 2002).  The guide 

was based on CATS, clinical experience and previous research (studies 1 and 2).  

Open-ended questions were asked about the following: the influence of SCI on their 

lives, the perception of stress owing to mobility restrictions in daily life, their exercise 

habits both before and after injury up to the present day, their feelings towards 

exercise, their perception of exercise and exercise mastery, their motivation for 

exercise, their perception of overtraining and burnout. The interview-guide is added in 

Appendix IV. The interviews were tape-recorded in full, and within the first month 

after the interviews, the tapes were transcribed verbatim (Patton, 2002). 

 

5.5. Study 4 (Paper IV): Study design, participants, data collection 

and statistical analyses   

 

The design of the study was cross-sectional. Included in the study were persons 

rehabilitated at Sunnaas Rehabilitation Hospital between 1962 and 2008. Invitations 

were sent to 316 persons classified as AIS D or with a cauda equine injury. Data was 

collected from a mailed questionnaire that measured perceived stress due to the 

disability, leisure time physical activity, perceived exercise mastery, coping, burnout 
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and fatigue (Appendix V). Background information was gathered from medical 

records. The AIS score D was used as the main inclusion criteria (Marino et al., 2003). 

All statistical analyses were conducted using PASW statistics 18.0 for 

Windows. Descriptive statistics were used to characterise the sample. Data was 

summarised by mean values and standard deviations (SD) or median values and range, 

when appropriate. Independent sample t-tests were used to compare mean values of 

dependent and independent variables in tetraplegia versus paraplegia. The Spearman 

correlation test was used to measure the correlation between leisure time physical 

activity and the International Physical Activity Questionnaire. In order to test the 

mediations, the following three linear regression equations were estimated in each 

model: first, regression of the mediator on the independent variable; second, regression 

of the dependent variable on the independent variable; and third, regression of the 

dependent variable on both the independent variable and the mediator (Baron & 

Kenny, 1986). Separate coefficients for each equation were estimated and tested using 

standard linear regression procedure (Pallant, 2010). Pearson’s correlation coefficient 

was used for correlation between variables in the mediation analyses. 

 

5.6. Scales and measurements used in the surveys (studies 1, 2 and 

4) 

 

In the following subsections, descriptions of relevant variables and specific 

measurement instruments which were used will be presented. An overview of 

variables and questionnaires used in the studies are presented in Table 4. 

 

5.6.1. Demographics and diagnostic items 

 

The variables are listed in Table 4. In all the studies, demographic and injury 

related data were extracted from the medical records. However, there is need for some  
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Table 4. Overview of scales and measurements used in studies 1-4 

 
Variables 

 
Study 1  

 
Study 2 

 
Study 3 

 
Study 4 

 
Socio-demographic variables 

    

* Age at injury x x x x 
* Age at time of survey x x x x 
* Date of injury (and time since injury) x x x x 
* Gender x x x x 
 
Specific SCI characteristics 

    

* Frankel score D x    
¤ AIS scores A-B  x   
¤ AIS score D  x x x 
* Tetraplegia x x x x 
* Paraplegia x x x x 
* Traumatic injury x x x x 
* Non-traumatic injury    x 
 
Aerobic work capacity 

    

 ¤ Peak VO2 max ml/kg/min  x   
 ¤ Max work load  x   
 
Questionnaires 

    

† LiSat-9 x    
† Exercise hours per week x x   
† Type of exercise x x   
† Walking distance x x   
† IPAQ    x 
† LTPA    x 
† SPEQ (Perveived exercise mastery) x x  x 
† SPEQ (Perveived fitness) x x  x 
† PDSS    x 
† PEM (VAS)    x 
† Degree of coping    x 
† PBM    x 
† FSS    x 
     
* Data collected from the medical records. 

¤ Data collected from clinical examination. 

† Data collected from questionnaires. 

AIS: Asia Impairment Scale; FSS: Fatigue severity scale; IPAQ: International physical 

activity questionnaire; LiSat-9: Life Satisfaction Scale-9; LTPA: Leisure time physical 

activity; PDSS: Physical Disability Stress scale; PEM: Perceived exercise mastery; PBM: 

Pines Burnout measure; SPEQ: Self Perception in Exercise questionnaire; VAS:Visual 

analogue scale. 
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additional information. For some of the analytical purposes, we grouped variables into 

categories as follows:  

 

Demographic variables: 

 1) For persons with incomplete injury time since injury was divided into injured 

before 1982, and those injured between 1982 and 1992 (Paper II). 

 

Specific SCI characteristics: 

 1) Neurological levels of injury: tetraplegia and paraplegia (Paper I-IV). 

 2) AIS classes were separated into AIS A-B and AIS D to reflect motor 

complete SCI and functionally incomplete SCI respectively (Paper II). 

 

Aerobic work capacity  

Peak aerobic capacity (VO2max ml kg-1 min-1) and max work load (Watt) was 

measured by arm-cranking. The participants, sitting in their own wheelchair, used an 

adapted ergometer for arm cycling (Ergometrics 800, Ergoline, Germany). They 

performed a stepwise, graded exercise test until exhaustion. Expiratory volume and 

gas concentrations were measured continuously. Minute ventilation and oxygen uptake 

(VO2) were calculated every 15 seconds (Sensor Medics Vmax 229) (study 2). 

 

5.6.2. Physical activity and physical exercise (studies 1, 2 and 4) 

  

There are different methods to assess amounts of physical activity and energy 

expenditure. It is important to keep in mind that physical activity and energy 

expenditure are different terms; physical activity is a behaviour that results in energy 

expenditure (Lamonte & Ainsworth, 2001). Self-reported questionnaires are the most 

frequently used method in large-scale epidemiological studies of health related 

outcomes. 
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Physical activity and physical exercise, studies 1 and 2. 

The participants reported the number of exercise hours per week. In addition, 

they reported frequency of exercise in 19 defined exercise activities. Those who 

exercised less than once a week were classified as non-exercisers, and those exercising 

once a week or more as exercisers (exercise-status). In order to check the accuracy of 

the self-reported exercise-status, a correlation test between self-reported exercise-

status and the physiological data (Peak VO2 max ml/kg/min) was performed, see page 

48. We used the data from the participants with motor complete paraplegia (n=34), 

because it is well documented that exercise is associated with higher VO2 in this group 

(Hjeltnes & Wallberg-Henriksson, 1998; Janssen et al., 2002; Valent et al., 2007). 

Aerobic work-capacity was measured by arm-cranking. The participants, sitting in 

their own wheel-chair, using an adapted ergometer for arm cycling (Ergometrics 800, 

Ergoline, Germany) performed a stepwise, graded exercise test until exhaustion. 

Expiratory volume and gas concentrations were measured continuously. Minute 

ventilation and oxygen uptake (VO2) were calculated every 15 seconds (Sensor 

Medics Vmax 229). 

 

Physical activity and physical exercise, study 4:  

The International Physical Activity Questionnaire (IPAQ) short version  

IPAQ short version was developed for use with adults (18-69 years) (Craig et 

al., 2003). It is used to collect information from the last 7 days, on time spent walking, 

doing moderate and vigorous-intensity activities and, also, time spent sitting. The 

instrument has shown acceptable reliability and validity (Craig et al., 2003). A 

Norwegian translation was available and had been used both for persons with and 

without a physical impairment (Saebu & Sorensen, 2010; Wilhelmsen, 2009).   

 

Leisure Time Physical Activity (LTPA).  

A four-item scale, developed in the 1960s and widely used in Norwegian health 

surveys, was used to measure leisure time physical activity (LTPA) (Graff-Iversen, 

Anderssen, Holme, Jenum, & Raastad, 2008; Saltin & Grimby, 1968).  To select the 

amount of exercise performed, the respondents were asked to rate their weekly average 
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LTPA on a 4 item scale; 1) Reading, watching TV or other sedentary activities, 2) 

Walking, cycling, using a wheelchair or moving about in some other way at least 4 

hours per week – including commuting to work and Sunday walks. 3) Taking part in 

physical exercise or sports, heavy gardening work etc. - at least 4 hours a week. 4) 

Exercising hard or taking part in competitive sports regularly several days a week. 

Both Wilhelmsen et al. (1976), Aires, Selmer and Thelle (2003) and Graff-Iversen et 

al. (2008) reported stable construct validity. 

In order to check the accuracy of LTPA in the study population, a correlation 

test was performed between LTPA and the IPAQ, short version, see page 52.  

 

5.6.3. Life-Satisfaction Scale (LiSat-9) (study 1) 

 

In study 1, the questionnaire constructed by Fugl-Meyer and his co-workers was 

used to measure overall and domain specific life satisfaction (LiSat-9). The 

questionnaire consists of one global question which measures satisfaction with life as a 

whole, and of eight domain specific questions; Activity of Daily Living (ADL), 

Leisure, Vocational situation, Financial situation, Sexual life, Partnership relations, 

Family life and Contacts (Fugl-Meyer et al., 1991). The responses were recorded using 

a 6-point scale ranging from 1 (very dissatisfied) to 6 (very satisfied). The scale scores 

can be dichotomised into dissatisfied/unhappy (1-4) versus satisfied/happy (5-6). The 

questionnaire has demonstrated reliability and validity in previous research (Bränholm, 

Eklund, Fugl-Meyer, & Fugl-Meyer, 1991). Reliability was demonstrated by obtaining 

similar results when using different data-collection methods (mailed questionnaire (n = 

126) vs. telephone interview (n = 53)) (Bränholm et al., 1991). In order to establish the 

construct validity of the instrument, factor analyses were performed for different 

populations (Bränholm et al., 1991; Bränholm, 1992; Fugl-Meyer et al., 1991; 

Viitanen M, Fugl-Meyer KS, Bernspang B, & Fugl-Meyer AR, 1988). Level of 

happiness in life as a whole was correctly classified by an identical three-factor 

construct which contained all eight domain-specific domains in the different studies, 

and thus supported the construct validity.  
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LiSat-9 is one of the measures evaluated by a group of clinical and 

rehabilitation psychologists for measuring one of the domains in Health related QoL 

(HRQOL) in research on SCI (Alexander et al., 2009). The group defined QoL as a 

multi-dimensional construct that includes physical functioning, functional ability and 

satisfaction with life. LiSat was judged as one of four scales that met the criteria for 

measuring SWB and examining only one domain within the HRQOL framework.  

Fugl-Meyer and co-workers recommend not summing up the scores for clinical 

purposes. They argued that in a rehabilitation setting where therapeutic goal setting is 

crucial, a summed score can conceal domains that are clinically relevant (Fugl-Meyer, 

Melin, & Fugl-Meyer, 2002). In a broader setting, as in this study where we want a 

general expression of life satisfaction in a wide perspective, it makes sense to sum up 

the scores and use a total sum score.  

The LiSat has been used in several studies in Sweden and Norway (Anke & 

Fugl-Meyer, 2003; Blaasvær & Stanghelle, 1999; Fugl-Meyer AR, Eklund M, & Fugl-

Meyer KS, 1991; Fugl-Meyer et al., 2002; Fugl-Meyer et al., 1991).  Fugl-Meyer et al. 

(1992) have published normative values from the general population (northern 

Swedes), in addition to data on persons with SCI (n=82) (Fugl-Meyer, Bränholm, & 

Fugl-Meyer, 1992). The results indicated that 69% of the northern Swedes were 

satisfied with their lifes as a whole, as were 49% of persons with SCI. Both 

populations are used as references in the study 1 because the living conditions in 

Scandinavia are similar. 

 

5.6.4. Perceived Exercise Mastery (PEM) (studies 1, 2 and 4) 

 

Self-Perception in Exercise Questionnaire (SPEQ) (studies 1, 2 and 4) 

Sørensen (1997) constructed a scale to measure self-concept variables that are 

exercise specific, the Self-Perception in Exercise Questionnaire (SPEQ). The scale 

consists of four subscales, and in this study two of these subscales were used; 

perceived exercise mastery, and perceived fitness. Each of the items of the subscales 

(eight items for perceived exercise mastery and four items for perceived fitness) was 
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scored on a 4-point scale (1- 4), and a mean score for each subscale was computed. 

Higher scores indicate a more positive self-perception. Sorensen reported internal 

reliability for the subscales by Chronbach alpha coefficients:  .81 for the exercise 

mastery scale and .62 for the perceived fitness scale. Construct validity was 

demonstrated with moderate correlations with a relatively similar scale (Harter adult 

self-perception profile) for exercise mastery and athletic abilities (r = .54).  

For persons with a physical disability, however, some of the items were not 

suitable and were removed. The internal reliability for the applied scales (five items 

for perceived exercise mastery and three items for perceived fitness) by Chronbach 

alpha coefficients demonstrated .75 for the exercise mastery and .83 for the perceived 

fitness scale. In addition, included as a test of the construct validity for perceived 

fitness in this study, the participants self-reported how satisfied they were with their 

physical fitness on an ordinal scale ranging from 1(dissatisfied) to 5 (satisfied). The 

correlation was statistically significant (r = .74, p< .001). 

 

Perceived exercise mastery measured on a Visual Analogue Scale (VAS) (study 4) 

In the mailed questionnaire perceived exercise mastery (PEM) was defined as: 

“perceived competence when performing physical exercise”. The respondents were 

asked to rate their perceived exercise mastery at present on a VAS scale ranging from 

0 – 10 (0 = I never perceive any competence when performing physical exercise, 10 = 

I always perceive competence when performing physical exercise). In order to test the 

construct validity of the VAS scale for perceived exercise mastery, a correlation test 

with perceived exercise mastery was performed. The correlation was statistically 

significant (r = .34, p< 0.001). 

 

5.6.5. Physical disability-stress (study 4) 

 
  Furlong and Connor (2007) constructed a scale to measure disability related 

stress in persons with physical disability. The Physical Disability Stress Scale (PDSS) 

was originally validated for adults with an acquired physical disability and who 

required the use of a wheelchair as their main source of mobility (Furlong & Connor, 
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2007). The scale was translated into Norwegian using a double Translation – Back – 

translation technique. The total scale (22 items) consists of 4 subscales, namely Access 

(four items), Physical (five items), Social (seven items) and Burden of care (six items). 

As the population in this study was more heterogeneous than the original population, 

we tested the internal consistency of the total scale in the studied population. The 

Chronbach Alfa coefficient was .93. Therefore we used the total score.   

 

5.6.6. Coping with stress (study 4) 

In this dissertation coping is defined as “either fulfilment of expectations of 

physical function or successful adjustment of expectations to actual physical function”, 

see page 26. The respondents were asked to rate how they coped with the total 

physical demands in everyday life as experienced due to the SCI, on a VAS scale 

rating from 0 – 10 (0 = no coping, 10 = optimal coping). 

 

5.6.7.  Burnout (study 4)  

 
  The 21 items Pines burnout measure (PBM) express exhaustion and are scored 

on a 7-point rating scale from 1 =  never to 7 = always (Schaufeli, Enzmann, & 

Girault, 1993). The scores can be recoded into a burnout score (PBS). Scores higher 

than 4 indicates a perceived burnout that needs consideration of changes in life (Pines 

& Aronson, 1988). The instrument has been tested for reliability and validity and is 

considered a reliable and valid research instrument. (Pines & Aronson, 1988; Schaufeli 

et al., 1993).  The scale was translated to Norwegian using a double Translation – 

Back Translation technique. 

 

5.6.8. Fatigue (study 4) 

 

To measure fatigue, FSS was used (Krupp, LaRocca, Muir-Nash, & Steinberg, 

1989). The FSS consists of nine items, each scored on a Likert scale from 1 = “strong 
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disagreement” to 7 = “strong agreement”.  Reliability and validity for FSS has been 

reported to be good in different populations with person with different impairments 

and normal healthy adults (Anton et al., 2008; Fawkes-Kirby et al., 2008; Krupp et al., 

1989). Cut-off score over 4 was set as indicative for fatigue by Krupp et.al. (1989). 

FSS has previous been used in similar Norwegian populations (Rand-Hendriksen, 

Sorensen, Holmstrom, Andersson, & Finset, 2007; Schanke & Stanghelle, 2001). 

  

5.7. Ethical aspects 

 

All four studies have been approved by the Regional Medical and Health 

Research Ethics Committee, Eastern Norway (Appendix I). In addition, supporting 

documents were submitted three times: 

1) Concerning an extra written informed consent for clarification in study 2;  

2) Concerning clarifications and new written consent in study 3;  

3) Concerning clarifications and new written consent in study 4.  

The fundamental principles of medical ethics were taken into account when 

planning the studies, including respect for the respondent’s autonomy, a minimum of 

burden to the respondent, and balancing the risks, costs and benefits of action.  

 All respondents gave their written informed consent, and they were informed 

that they could withdraw from participation at any time during the study (Appendix 

II). Study participation did not imply any harm to the respondent except for possible 

psychological strain in answering the questionnaires.  

 The Data Inspectorate accepted the methods used for conducting the study. The 

Privacy Protection Supervisors, Oslo University Hospital, advised on the application 

processes including storing the data and the content in the information letters.  
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6. Results (main findings and summary) 

The main results of the present dissertation are presented in Papers I-IV. 

However, some results from study 1, which is not presented in any of the papers are 

relevant for the research questions, and thus presented in this section. In the following, 

the main findings in each study are presented followed by a summary.  

 

6.1. Study 1  

 

Incomplete spinal cord injury, exercise and life satisfaction. 

Lannem, A. M., Sorensen, M., Froslie, K. F., & Hjeltnes, N.  

 

The main purpose of Study 1 was to investigate the role of physical exercise 

and self-perceptions in relation to subjective health measured by life satisfaction in 

persons with SCI AIS D.  The final sample in the statistical analyses consisted of 69 

persons, 56 men and 13 women. Mean age was 48 years (SD = 13.7 years), and time 

since injury was 18 years (SD = 8.1 years). Of the respondents, 34 persons (49%) were 

able to walk more than 500 metres without getting tired, and 13 persons (19%)  could 

walk less than 50 metres. For the total sample, median exercise hours per week were 

1.5 with a range from 0 to 12 hours. No statistical significant difference was shown 

within the subgroups tetraplegia/paraplegia regarding walking distance or exercise 

parameters.    

Results showed that those who exercised scored significantly higher than those 

who did not exercise on the overall measurements relating to life satisfaction.  The 

exercisers in the study scored significantly higher than the non-exercisers on perceived 

fitness (p < .01), and significantly lower on perceived exercise mastery (p < .05).  

A regression analysis with LiSat-9 as the dependent variable and gender, age, 

time since injury, injury level, exercise versus non-exercise, exercise hours pr. week, 

perceived exercise mastery and perceived physical fitness, as independent variables, 

was performed. Perceived physical fitness and time since injury were the only 
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variables that contributed significantly to the LiSat-9 in this sample (p<.05). Together 

they explained 23% of the variance in LiSat-9. 

In the submitted paper we did not test for mediation. It can, however be tested 

according to the criteria for mediation as suggested by Baron and Kenny (1986), see 

Figure 4 and Table 5.  

 

 

 
Figure 4 
 
Conceptual model used for mediation analyses in the path between physical exercise 
(PE) and LiSat-9.   
 
 
Table 5 
 
Linear Models testing: PE � Perceived fitness � LiSat-9 
 

   Variables and paths ∆R2 
β t p 

Model 1: PE � Perceived fitness � LiSat-9     
Perceived fitness as mediator of LiSat-9     
Path a, PE � Perceived fitness .08 .299 2.508 .015 
Path b, perceived fitness �  LiSat-9 .17 .422 3.753 .000 
Path c, PE � LiSat-9 .07 .295 2.524 .014 
Path c + path b .18    
                         PE  .163 1.400  n.s. 
                         Perceived fitness  .375 3.214 .002 

 
 

In total, all the paths tested in the model were significant; see Table 5 and 

Figure 4. The models were tested separately for mediation with three simple regression 

equations. In Figure 4, the regression of the mediator (perceived fitness, path a) 

demonstrated a significant effect on the independent variable (physical exercise) 
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(R2adj = .08, F = 6.291, p< .02). Second, the dependent variable (LiSat-9, path c) 

significantly affected the independent variable (physical exercise), (R2adj = .07, F = 

6.371, p< .02). Finally, the mediator (perceived fitness) significantly affected the 

dependent variable (LiSat-9) in a regression model with both perceived fitness and 

physical exercise as predictors. In this equation, physical exercise affected LiSat-9 less 

than in the equation in path c. See Table 5 for details. The result of these analyses 

supported the role of perceived fitness as a mediator in the relation between physical 

exercise and LiSat-9. 

The results regarding self-perception in exercise were unexpected concerning 

the measured perceived exercise mastery. The lower measured perceived exercise 

mastery for those with incomplete SCI who exercised was different from previous 

research on able-bodied persons (Sørensen, Anderssen, Hjerman, Holme, & Ursin, 

1997). In order to investigate whether this phenomenon was particular to those with 

incomplete SCI, a new study was performed to include also persons with motor 

complete SCI.    

 

6.2. Study 2 

 

Perceptions of exercise mastery in persons with complete and incomplete spinal cord 

injury.  

Lannem, A. M., Sorensen, M., Lidal, I. B., & Hjeltnes, N. 

 

The purpose of study 2 was to compare the exercise-related self-perceptions 

between persons with motor complete and motor incomplete SCI, and to explore 

which factors that explained the variance in perceived exercise mastery. This cross-

sectional study included 116 persons with SCI, 47 persons with motor complete SCI, 

and 69 persons with motor incomplete SCI. Of this sample 97 were men and 19 were 

women, and there were 48 persons with tetraplegia and 68 persons with paraplegia. 

Mean age was 48 years (SD = 11.7), and mean time since injury in the total sample 

was 23 years (SD = 8.8). For persons with motor complete SCI, mean time since 
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injury was 29 years (SD 5.3) versus 18 years (SD 8.1) for persons with incomplete 

SCI. However, we found no significant differences related to time post injury in 

persons with incomplete SCI concerning age, gender, injury level, exercise-hours per 

week, exercisers versus non-exercisers, mean perceived exercise mastery scores, or on 

perceived exercise fitness in either of the analyses. There were no differences in 

gender distribution, injury level or age between the exercisers and non-exercisers in 

the samples.  

The average number of exercise hours per week for persons with motor 

complete SCI was 2 hours ranging from 0 to 15 hours, and for persons with incomplete 

SCI the exercise hours per week was 1.5 hours ranging from 0 to 12 hours.  

Regarding the accuracy of the self-reported exercise status in exercisers with 

motor complete paraplegia, there was a statistically high, and significant correlation 

(rs= .605, p<.01) between their self-reported exercise-status and the measured Peak 

VO2 max. Also the association between exercise hours per week and Peak VO2 max 

ml/kg/min demonstrated a statistically significant correlation (rs = .773, p < .01).  

Exercisers with motor complete and exercisers with motor incomplete SCI 

demonstrated significant differences in perceived exercise mastery compared to their 

non-exercising peers (p = .002 and p = .012 respectively). Exercisers with motor 

complete lesions reported more positive perceived exercise mastery, and persons with 

motor incomplete lesions reported more negative perceived exercise mastery than their 

non-exercising peers. 

Perceived fitness scores were significantly higher for exercisers versus non-

exercisers in both samples; (p = .016 and p = .004 for motor complete and motor 

incomplete SCI respectively). 

  In order to identify factors that explained the variance in perceived exercise 

mastery for the two samples, linear regressions were performed separately. The 

dependent variable was perceived exercise mastery, and the independent variables 

were age, gender, time since injury, exercise-status, exercise-hours per week and 

perceived fitness. For persons with motor complete SCI the regression model was 

significant (R2adj = .26, F = 16.102, p < .001). However, exercise-status was the only 

variable that contributed significantly to the equation (p< .001).  
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For persons with motor incomplete SCI, the same regression model did not 

reach statistical significance. In this group, a regression model with perceived exercise 

mastery as the dependent variable, exercise hours per week and exercise-status as 

independent variables, was significant (R2adj = .07 , F = 3,527, p < .01). For the group 

with motor incomplete SCI, both the variable exercisers versus non-exercisers as well 

as hours per week contributed to the variance in perceived exercise mastery (p = .007 

for exercise hours per week and p = .04 for exercise-status), but the association was 

negative. That means that if they exercised, or the more hours per week they exercised, 

the less mastery of exercise was perceived.  

In summary, the most important finding in study 1 was the difference in 

perceived exercise mastery between exercisers with motor complete and motor 

incomplete SCI. For persons with motor complete lesions, the exercise-status 

(exercisers versus non-exercisers) was the variable most clearly associated with 

perceived exercise mastery. This association was positive, which means that if they 

exercised, they reported higher perceived exercise mastery. For persons with 

incomplete lesions, both exercise hours per week and exercise-status contributed 

significantly to the variance in perceived exercise mastery. However, this relation was 

negative. Persons who exercised regularly or for more hours per week reported lower 

scores on the perceived exercise mastery scale.  

The knowledge we attained from studies 1 and 2 were that exercise was 

positively associated with life satisfaction in people with incomplete injuries SCI. The 

same positive association has been reported in persons with motor complete SCI 

(Lannem & Sørensen, 2007). In addition, perceived fitness was an important factor in 

explaining the variance in life satisfaction. 

In study 2, persons with incomplete SCI experienced lower perceived exercise 

mastery when exercising in contrast to those with motor complete SCI. In terms of 

CATS, coping is to have positive outcome expectancies. According to these data, it 

seemed as if outcome expectancies may also be too high if these expectancies never 

can be fulfilled. In order to explore this negative association more in depth, a 

qualitative study was performed. 
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6.3. Study 3 

 

The role of physical exercise, perceived exercise mastery, and stress in persons with 

incomplete Spinal Cord Injury (SCI). 

Lannem, A. M., & Sorensen, M.  

  

The purpose of study 3 was to explore why or in what situations persons with 

incomplete SCI experience high or low perception of exercise mastery, and how this is 

associated with stress, coping, fatigue or burnout. In this qualitative study, four men 

and two women with motor incomplete SCI participated. Their ages ranged from 39 to 

62 years, and the number of years post-injury ranged from four to 40. Among them, 

four persons were walkers and two persons combined walking with the use of 

wheelchair for mobility. Two of the persons received disability pensions, one was on 

50% sick leave from a full time job, two worked full time, and one had a 50% 

disability pension combined with 50% employment.  

Before injury, four of the participants were physically active with different 

sports including jogging, skiing, and hiking in the mountains. One participant 

competed at a national level in an endurance sport. Two of the participants had never 

been involved in any kind of sports or physical activity. During rehabilitation all 

respondents followed the standard programme for SCI which includes exercise in both 

in acute care phase and subsequent rehabilitation phase. All respondents continued 

with exercise supervised by a physiotherapist after discharge from the rehabilitation 

hospital. At the time of the interviews, three of the six respondents did not follow any 

planned exercise programme.  

There were individual differences related to factors which contributed to the 

perception of stress, overload and personal coping strategies. Exercise mastery was 

perceived when the respondents perceived improvement or maintenance of physical 

function. According to CATS, this may be interpreted as fulfilment of expectancies of 

physical function as a result of physical exercise. For some of the participants this 

could only be achieved by adjustment of other factors in life, i.e. reducing working 

hours, periods with sick leave or use of adaptive aids. Physical exercise became a 
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stressor for the individual when the physical progression stagnated in spite of exercise, 

or fatigue and overload developed. Similar processes have been described in other 

areas, e.g. long-lasting physical exhaustion or reduced sense of accomplishment in 

sports leading to burnout (Lemyre et al., 2008). 

The individual’s potential to recover physical function is difficult to predict for 

persons with a motor incomplete SCI, compared with those with motor complete SCI 

(Burns & Ditunno, 2001; Whiteneck et al., 1999). Persons with incomplete SCI are 

therefore likely to have higher expectations of recovery when exercising than is 

realistic. When these high expectations are not met, the result will be helplessness or, 

in terms of CATS, with no correlation between the attempts to manage and the 

outcome, which again may lead to sustained arousal. In this way, physical exercise 

might turn into a stressor.  

   

6.4. Study 4 

 

Physical exercise, stress, coping, burnout and fatigue in persons with incomplete spinal 

cord injury (SCI).  

Lannem, A.M. 

 

The purpose the study was both to determine the prevalence of burnout and 

fatigue in a Norwegian sample of persons with incomplete SCI; and to examine the 

role of physical exercise and the degree of coping with disability-stress in the 

association between disability-stress and burnout or fatigue. The final sample in study 

4 included 186 persons with incomplete SCI (AIS D) or with cauda equine injury. Of 

this sample, there were 142 men and 44 women, of which 85 persons with tetraplegia 

and 101 persons with paraplegia. The mean age was 48 years ranging from 18 to 87 

years, and mean duration of injury was 15 years, ranging from two to 55 years.   

The mean PBS was 2.8 (SD = 1.2), and 26 persons, 15% of those who 

completed the PBM, scored above 4, the cut-off point for burnout. Mean FSS was 4.4 
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(SD =1.5), which means borderline fatigue, and 63 % of the sample scored 4 or above, 

whereas 43% scored 5 or above.   

All tested variables demonstrated statistically significant correlations between 

them. The correlation was negative between leisure time physical activity (LTPA) and 

the physical disability stress scale (PDSS), the Pines burnout score (PBS) and the 

fatigue severity scale (FSS). The perceived exercise mastery correlated negatively with 

the same variables. Degree of coping correlated positively with LTPA, but negatively 

with the PDSS, the PBS and the FSS, see Table 2 in Paper IV for details.  

Regarding the accuracy of self-reported LTPA, the measure was compared with 

another self-report with IPAQ short version. The correlation between LTPA and 

IPAQ, short version was reasonably high (rs = .55, p < .001). However, all the IPAQ 

measures were highly skewed towards zero and LTPA had a normal distribution. It 

seems as though, in a less active population such as persons with incomplete SCI, 

LTPA captures more of the variance in the lower part of the scale, and was therefore 

used in the final analyses.   

In order to test the conceptual models used for the mediation analyses, the 

criteria for mediation as suggested by Baron and Kenny (1986) was used. In total, all 

the paths tested in the three models were significant; see Table 3 and Figure 1 in Paper 

IV for details. The models were tested separately for mediation with three simple 

regression equations. The results of the mediation analyses demonstrated that PDSS 

was indirectly linked to perceived exercise mastery through LTPA (R2
adj = .28, F = 

31.839, p < .001) and, that perceived exercise mastery was indirectly linked to burnout 

through degree of coping (R2
adj = .51, F = 82.777, p < .001), and lastly that perceived 

exercise mastery was indirectly linked to FSS through degree of coping (R2
adj = .36, F 

= 45.808, p < .001). 

Study 4 demonstrated that the sample of persons with incomplete SCI 

experienced burnout and fatigue more frequently than the general population. Physical 

exercise and degree of coping with disability-stress seemed to mediate the association 

between disability-stress and both burnout and fatigue. In the terms of CATS, no 

coping may end with helplessness and hopelessness, which again may facilitate 

sustained arousal and as a long-term, disease may develop. 
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6.5. Summary of results 

 

The most important achievement in this dissertation is the identification of the 

potential positive or negative role of physical exercise in the health-stress process for 

persons with functionally incomplete SCI. The positive contribution is measured by 

life satisfaction, and the negative is measured by both burnout and fatigue. However, 

the relationships are not direct, as illustrated by CATS.  Those who performed 

physical exercise regularly perceived a significantly higher life satisfaction than those 

who did not exercise (Paper I). Among the variables measured, perceived fitness was 

the only variable which contributed significantly to the higher life satisfaction (Paper 

I). Perceived fitness also mediated the association between physical exercise and life 

satisfaction (new analysis with data from study 1). Perceived exercise mastery was 

experienced differently in persons with motor complete and functionally incomplete 

SCI (Paper II). An in-depth exploration indicated that the total physical and 

psychological demands of everyday life related to functional capacity, influenced how 

exercise mastery was perceived. Low exercise mastery was experienced and overload 

or fatigue developed when the physical progression stagnated, and if physical function 

declined. This may also be associated with unrealistic expectations about to what 

extent physical exercise could help regaining or maintaining physical function (Paper 

III). On the one hand, as long as the outcome of physical exercise is positive, i.e. the 

physiological parameters and/or the perception of well-being and other positive 

psychological components such as perceived exercise mastery, perceived fitness and 

degree of coping, increase, the exercise helps building resources to counteract negative 

effects of the stressors. On the other hand, if the physical demands in everyday life are 

higher than the person’s physical capacity, the resources are likely to be overloaded in 

the long run. In such a situation, physical exercise might turn into an extra stressor 

(Paper III and Paper IV). Physical exercise mediated the relation between stress 

experienced from the disability and perceived exercise mastery. Degree of coping with 

the disability-stress mediated the relation between perceived exercise mastery and both 

burnout and fatigue (Paper IV). It seems important to take into consideration the total 
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physical load in life when designing individual exercise programmes for persons with 

functionally incomplete SCI. 
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7. Discussion 

 

In this chapter, the main findings of the individual research questions will be 

discussed within the CATS framework in the same order as the studies, followed by a 

general discussion.   

 

7.1. Research question 1 (study 1) 

 

Is physical exercise associated with positive health outcome measured by life 

satisfaction in persons with SCI, and what are the roles of perceived exercise mastery 

and perceived fitness in this association? 

 

Study 1 investigated the role of physical exercise and self-perceptions in 

exercise in life satisfaction. The result demonstrated that persons with incomplete SCI 

who performed physical exercise regularly scored significantly higher on LiSat-9 than 

those who were physically inactive. This result is in agreement with previous studies 

that have reported a positive relationship between physical exercise and subjective 

well-being (SWB) in persons with SCI (Martin Ginis et al., 2010a). However, the 

causality in this association is not yet fully established for persons with SCI as 

discussed by Martin Ginis et al. (2010a) in their meta-analysis. Study 1 could not 

demonstrate any causality due to the cross-sectional design, but the relationship 

between variables was examined. A regression analysis demonstrated that perceived 

fitness was the only psychological variable that contributed significantly to the 

variance in life satisfaction. In the published paper (Paper I) mediation analysis was 

not reported. However, a test according to the criteria for mediation suggested by 

Baron and Kenny (1986), supported that perceived fitness mediated the relationship 

between physical exercise and LiSat-9. For details, see Figure 4 and Table 5, page 46.  

This mediation is consistent with CATS in that physical exercise may enhance the 

perception of fitness which is a psychological resource that may reduce the perceived 

disability-stress and enhance the positive outcome expectancies (coping).  
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An unexpected result was that perceived exercise mastery was negatively 

associated with physical exercise, in contrast to previous research on an able-bodied 

population (Sørensen et al., 1997). One explanation may be that it is more difficult to 

perform different types of physical exercise for persons with physical limitations, as in 

persons with incomplete SCI. Thus, the exercisers may challenge themselves more 

physically and, therefore, be more aware of their physical limitations. Consequently, 

they might perceive a lower level of exercise mastery. Another possible explanation 

may be related to expectations. Persons with incomplete SCI may have higher 

expectancies as to what and how much they can do, and to what extent physical 

exercise may restore physical function than is realistic. In terms of CATS, the 

mismatch between expectancies and reality can lead to sustained arousal. See also 

discussion of research question 2. 

Several limitations can be argued in this study. Even with the relatively high 

response rate, the sample is small compared with the total SCI population in the world 

today. In addition, the cross-sectional study design limits the possibility for causality. 

The scales for perceived fitness and perceived exercise mastery were not developed for 

persons with physical disabilities, and some adaptations were therefore made. In order 

to test the reliability of this version, factor analysis and calculations of Chronbach 

alpha coefficients were performed. The internal consistency of the adapted scales was 

demonstrated by high Chronbach alpha coefficients. Self-reports in physical exercise 

have also been debated, and a limitation of the study might be that social desirability 

may result in over-reporting of physical exercise (Sallis & Saelens, 2000).     

The answer to research question 1 is that it is likely that physical exercise is 

associated with life satisfaction. The association in this sample, however, was 

mediated by perceived exercise fitness. Perceived exercise mastery was negatively 

associated with physical exercise, which is counter intuitive. Further research was 

needed to investigate if this was a general phenomenon in persons with both 

incomplete and complete SCI.  
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7.2. Research question 2 (study 2) 

 

Do persons with motor complete and persons with incomplete SCI experience similar 

self-perceptions in exercise, and which factors explain the variance in perceived 

exercise mastery?   

 

In study 2, the most important observation was that there was a difference in 

perceived exercise mastery in exercisers with motor complete SCI and persons with 

functionally incomplete SCI. Perceived fitness was positively associated with physical 

exercise in the whole study population. Perceived exercise mastery was negatively 

associated with physical exercise in persons with incomplete SCI, and positively 

associated with physical exercise in persons with motor complete SCI. As discussed in 

Paper II, it is likely that persons with incomplete SCI try harder to function as 

“normal” as possible in everyday life and, therefore, also make less use of needed 

adapted aids. However, this warrants further research. 

In terms of CATS, coping is positive outcome expectancies, but the question is 

whether these results indicate that such expectancies also can become too high. 

Fulfilment of outcome expectancies in order to restore function through physical 

exercise after the SCI, may have failed because they were too high. According to 

CATS the result may be the same as if the expectancies were negative, meaning this 

ends up as helplessness or hopelessness which both facilitate sustained arousal. In the 

long-term, this can affect health negatively. This might explain the low perceived 

exercise mastery in the study participants with incomplete SCI who exercised. 

 Another possible explanation of these results may be the low level of physical 

activity in persons with incomplete SCI. Among those who exercised, the median time 

of physical exercise was 21 minutes per day for those with incomplete SCI versus 32 

minutes per day for those with motor complete SCI. The amount of physical exercise 

for persons with incomplete SCI is far below both the international and Norwegian 

recommendations for physical activity and exercise (Jansson & Anderssen, 2008; 

WHO, 2010). Study participants with motor complete SCI exercised more. Similar 

results on amount of physical exercise are reported in a Canadian sample (Martin 
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Ginis et al., 2010b). The authors reported less physical exercise per day for those who 

used walking aids compared to those who used wheelchair for ambulation. Therefore, 

it can be questioned if those with incomplete SCI are physically active enough to be 

able to experience perceived exercise mastery. However, it is a paradox that the 

persons who exercised most, had the most negative perceived exercise mastery. This is 

difficult to explain. One explanation may be that both exercisers and non-exercisers 

perceived low exercise mastery, and the more they exercised, the more they were 

confronted with their physical limitations and, therefore, perceived even lower 

exercise mastery. This needs further investigation. 

  Self-reports on physical exercise may result in incorrect data about the real 

amount of exercise as discussed above as a limitation in study 1. In order to support 

the reported amount of exercise, the data on persons with motor complete paraplegia 

were compared with available data on peak VO2 max. The results demonstrated 

satisfactory correlation. There was a difference in time since injury in the two 

populations with complete and incomplete SCI. However, analyses demonstrated that 

this difference had little impact on the results in the incomplete group, most likely 

because they all had lived with their SCI for a long time. 

In summary, the answer to research question 2 indicated that perceived fitness 

was positively associated with exercise for both persons with complete and incomplete 

SCI in the study. However, persons with complete and persons with incomplete SCI 

perceived exercise mastery differently. Those who sustained an incomplete SCI were 

less physically active, and the exercisers experienced lower perceived exercise mastery 

the more they exercised. Physical exercise contributed positively in association with 

perceived exercise mastery for persons with motor complete SCI. The phenomenon of 

lowered perceived exercise mastery in exercisers with incomplete SCI facilitated the 

next two studies in this dissertation. 
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7.3. Research question 3 (study 3) 

 

Why or in what situations do persons with incomplete SCI experience high or low 

perception of exercise mastery, and how is this associated with stress, coping, fatigue 

or burnout? 

 

  In study 3, high perceived exercise mastery was experienced when the exercise 

was perceived as building or maintaining physical resources. Low perceived exercise 

mastery was experienced when the physical progression stagnated, if overload or 

fatigue developed or if physical function declined. Various stages or transitions in life 

after injury contributed to a change in perceived exercise mastery. The specific 

transitions that emerged were mostly related to social roles and total physical 

resources. Stress often increased in connection with work. Going back to the same job 

as before the injury, can be difficult. In order to cope, changing the work situation or 

going through some kind of re-education, were coping strategies used by some of the 

respondents. This is supported by previous research where the results have indicated 

low employment rate for persons with longstanding SCI (AIS A-E) (Lidal, Huynh, & 

Biering-Sorensen, 2007; Lidal, Hjeltnes, Roislien, Stanghelle, & Biering-Sorensen, 

2009). 

The natural decrease in physiological capacity due to age changes also played a 

role (Astrand, 1960; Gulsvik, 1979). Such changes will complicate the ability to 

benefit from exercise even more when the physiological capacity is already reduced. 

The consequences of ageing were illustrated by Evan’s case (see Paper III), describing 

the dilemma when his physical function declined because of ageing. In spite of 

exercising he may have lost so much physiological work capacity over the years that 

his activities overloaded his already reduced capacity. This is supported by literature 

on premature ageing and SCI regarding cardiovascular, musculoskeletal and immune 

systems  (Hitzig et al., 2010; Hitzig et al., 2011). 

 The results of the interviews indicated that for some, a gap existed between the 

physical capacity of the individual and the personal expectations of how much normal 
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function can be restored as a result of  physical exercise. Such expectations are also 

held by others. However, for persons with incomplete SCI, the individual’s potential to 

recover function is difficult to predict (Burns & Ditunno, 2001). Therefore, they may 

experience stressful uncertainty and, as a result, have too high expectations about their 

future physical function. On the one hand, unrealistically high expectations may result 

in sustained arousal but, on the other hand, high expectations may give positive 

motivation to reach demanding goals as expressed by Ted in Paper III (see also 

discussions in previous research questions regarding expectancies). 

 In order to cope with the differences between the total physical demands and 

functional capabilities of the individual, it seemed to be very important to make 

choices in order to balance the total physical demands of everyday life, i.e. reducing 

working hours, getting help in the home, using adaptive aids, hiring a personal 

assistant to take care of the daily strain etc. This is supported by CATS in showing 

how physical and psychological resources are challenged when living with the 

consequences of an incomplete SCI. This is also in accordance with recent literature 

on coping after SCI (Chevalier, Kennedy, & Sherlock, 2009; Elfstrom, Kennedy, 

Lude, & Taylor, 2007; Galvin & Godfrey, 2001; Kennedy et al., 2010; Kennedy, Lude, 

Elfstrom, & Smithson, 2011; Pollard & Kennedy, 2007).  

A critical question could be that when physical overload occurs, why not stop 

exercising as a coping strategy in order to restrict the use of physical resources? 

Therapists are often faced with the argument that activities of daily living (ADL) entail 

enough physical activities for persons with SCI in order to keep fit. Although this may 

be the case sometimes, whenever possible exercise and activity alternatives are 

recommended to ensure a balanced use of all active movements including those not 

necessarily used in ADL. Because of reduced muscle mass in some of the persons with 

incomplete SCI, variation in the exercise programme is necessary to avoid overuse 

problems and in order to stimulate supporting muscles (Nash, 2005). We find support 

in the literature concerning the effectiveness of systematic exercise or therapy both for 

physical and psychological benefits (Fernhall et al., 2008; Harvey et al., 2009). 

Regular physical exercise is important as a lifelong coping strategy to achieve optimal 

health and function. In order to impact positively in the health-stress relationship, it is 
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important that the exercise programme take into consideration the individual’s 

available physical and psychological resources. In sports, attention is given to the 

process for configuration and handling of the total stress load in everyday life (Kenttä 

& Hassmén, 2002). A balance in the intensity of activity and periods of restitution or 

relaxation is necessary for coping. Persons with incomplete SCI can take advantage of 

a similar approach to coping with their own combination of challenges that can affect 

their perceived exercise mastery. In order to remain physically active, it seemed 

important to the respondents to be able to find an enjoyable and adapted exercise 

strategy; whether it was physical therapy, specific sports or outdoor life activities. Loss 

of motivation for exercise is the distinction between overtraining and burnout in a 

sporting context (Gould, 1996; Lemyre, Treasure, & Roberts, 2006). One of the 

respondents described an experience of burnout with no motivation for exercise, 

similar to sport burnout. This can also be explained in terms of CATS through lowered 

exercise mastery. 

It may be a limitation of this study that six respondents represented only a 

limited selection of the heterogeneity of the population with incomplete SCI, even 

with a purposeful and critical case sample procedure. Given that a SCI is a physical 

injury, the focus of this study has been more on the physical and the perception of 

physical capabilities and functional resources, than on psychological and social 

resources. The strength of the study was the in-depth knowledge we gained through 

the interviews. This was important when designing study 4. 

In summary, the answer to research question 3 was that the method of coping 

with the total sum of physical demands of everyday life including work, family 

responsibilities, leisure-time activities, low physical capacity or ageing, was important 

for whether the respondents perceived high or low exercise mastery. The coping 

strategy influenced if exercise was perceived as positive and edifying, or if exercise 

caused wear and tear on their physical and psychological resources. Keeping up 

motivation for exercise through enjoyable physical activities was important for 

remaining physically active, and thereby experience of higher exercise mastery. 

Increased fatigue was associated with less use of adapted aids, and one of the 

respondents experienced burnout. 
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7.4. Research question 4 (study 4) 

 

What is the prevalence of burnout and fatigue in a Norwegian population of persons 

living with incomplete SCI, and what are the roles of physical exercise and the degree 

of coping with disability-stress in the association between stress caused by the 

disability and burnout or fatigue? 

 

 In study 4 we observed a markedly higher prevalence of both burnout and 

fatigue in persons with incomplete SCI compared with the able-bodied population 

(Hallsten, Bellagh, & Gustafsson, 2002; Krupp et al., 1989). As observed and 

supported by CATS, it is likely that persons with physical impairments struggle more 

in activities of everyday life and are, therefore, more exposed to experience a state of 

burnout than the general population.The prevalence of the symptom of fatigue is more 

common among persons with incomplete SCI than in the general population, and 

much more common than burnout. This result is supported by other studies, both for 

persons with SCI and other neurological diseases (Anton et al., 2008; Fawkes-Kirby et 

al., 2008; Herlofson & Larsen, 2002; Krupp et al., 1989; Lerdal, Wahl, Rustoen, 

Hanestad, & Moum, 2005; Schanke & Stanghelle, 2001). It is argued that an 

overloading process  triggers the onset of both chronic fatigue syndrome and burnout, 

and that fatigue is one of the symptoms in both concepts (Leone et al., 2010). In a 

sporting context, Lemyre, Hall and Roberts (2008) argued that long-lasting physical 

exhaustion may contribute to the development of burnout. In this study, we can 

speculate whether fatigue, as a symptom, is a precursor of burnout, and that a person 

with a high level of fatigue may be particularly at risk of developing burnout. Persons 

with incomplete SCI have a relatively unpredictable potential for recovery and, 

thereby, end up with unrealistic expectations of their own physical capacity. 

Consequently, they use less adaptive aids than needed in everyday life, as discussed 

under the previous research questions. Fawkes-Kirby et al. (2008) argued that lack of 

use of adaptive aids by persons with SCI was one of the reasons for fatigue. In 

addition, they registered that persons with incomplete SCI reported more severe 

fatigue than those with complete lesions. Within the terms of CATS, Wyller, Eriksen 
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and Malterud (2009) argued for a causal link between sustained arousal and the 

experience of fatigue within the disease Chronic Fatigue Syndrome. The results in the 

present study supported that those who experienced burnout, also experienced fatigue, 

and that the symptom of fatigue seemed to be a precursor for burnout. This is also 

consistant within the terms of CATS. For persons with reduced physical capacity, like 

those with incomplete SCI, it is ,therefore, especially important to be aware of the 

consequences of neglecting the symptom of fatigue. 

 In the present study, physical exercise was associated with higher perceived 

exercise mastery regardless of the questionnaire used (the visual analogue scale or the 

self-perception in exercise questionnaire). This result is in accordance with previous 

research on both an able-bodied population, as demonstrated by Sørensen et al. (1997) 

and on persons with complete SCI (study 2 in this dissertation). However, this is in 

contrast to the findings in study 1 which initiated the process of the additional studies 

in this dissertation. In order to explain the difference of the results in studies 1 and 4, 

time since injury may play an important role. In study 1, all respondents had lived with 

the a long period of time; mean time was 18 years, ranging from eight to 38 years. In 

study 4, mean time since injury was 15 years, ranging from two to 55 years. The 

results in study 4, showed a lower score on perceived exercise mastery the more years 

since injury. This difference, however, was not statistically significant. Even so, it can 

be argued that the length of time since injury is clinically relevant. In terms of CATS, 

decline in physical function, due to age-changes, may influence the total available 

resources, including the psychological resources, i.e. perceived exercise mastery.  

  Coping with disability-stress seemed to mediate the negative health outcome. 

This is in accordance with previous research on the role of coping after SCI, and 

supported by CATS as discussed in research question 3.  

 A limitation in the study may be the cross-sectional reports and self reports, as 

discussed before under research questions 1 and 2. In order to control for the reported 

amount of exercise, two different measures were used. It is a strength that in the final 

analysis, we used the questionnaire which captured most of the variance within the 

studied population. Another limitation was the sample size, and that we know nothing 

about the 37 % that did not respond to the survey, which limits generalisation. There is 
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a possibility that persons with more complications or more severe impairment, are less 

likely to participate in surveys like this. The comments from the seven respondents 

who refused to participate indicated either severe complications or functional 

limitations. 

In summary, the answer to research question 4 is that the sample of persons 

with incomplete SCI experienced burnout and fatigue more frequently than the general 

population, and fatigue seemed to be a precursor of burnout. Physical exercise and the 

degree of coping with disability-stress seemed to mediate the association between 

disability-stress and both burnout and fatigue. In the terms of CATS, not being able to 

cope may end with helplessness and hopelessness, which again may facilitate 

sustained arousal and, as a long-term outcome, disease may develop. 

 

7.5. General discussion and methodological consideration 

 

The main aim of this dissertation was to examine the role of physical exercise 

on positive and negative health outcomes for persons with incomplete SCI, and to 

investigate how self-perceptions in connection with exercise and coping with 

disability-stress influences the relationship between stress caused by the disability and 

final health outcome. In order to do so, four studies were performed and CATS was 

used as the theoretical framework. It is important to remember that this dissertation did 

not test the CATS theory as such, however, relevant aspects from CATS were 

examined related to SCI and exercise.  

The answer to the main aim of this dissertation is that the results demonstrated 

that the role of physical exercise in the health-stress relationship was a double edged 

sword for persons with incomplete SCI. On the one hand it played a positive role in 

that those who exercised experienced higher life satisfaction than those who were 

physically inactive (study 1), and physical exercise mediated the association between 

disability-stress and burnout and fatigue (study 4). On the other hand, physical 

exercise turned into a stressor when the total physical load in everyday life exceeded 

the functional capacity (study 3). This is supported both by CATS and other reported 
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research. Perceived fitness mediated the positive relationship between exercise and life 

satisfaction (study1), whereas perceived exercise mastery contributed both negatively 

(study 1) and positively (study 4) to health outcomes. The higher the individuals rated 

their ability to cope with stress caused by the disability, the lower they scored on both 

burnout and fatigue. The details were discussed in relation to research questions 1- 4 

above. 

 

Study design 

We chose to make cross-sectional studies with the inclusion of retrospective 

data collected from medical records at Sunnaas Rehabilitation Hospital. Three of the 

studies were surveys with questionnaires, one of them in combination with clinical 

examination. The remaining study was qualitative with in-depth interviews. With 

cross-sectional design, it was possible to gather a relatively large amount of 

information with moderate resources. The main strength in the overall design of the 

studies in this dissertation is the triangulation of methods including both quantitative 

and qualitative studies. In order to investigate the surprising result on perceived 

exercise mastery between persons with motor complete SCI and persons with 

functionally incomplete SCI, revealed in the first two studies, the in-depth knowledge 

gathered in the third study added valuable information as a basis for study 4. An 

additional strength is the use of theory (CATS) as a basis for the studies. In general, 

there is a lack of theory based studies on physical exercise and persons with 

disabilities, and this dissertation will make a contribution in that aspect (Kosma, 

Cardinal, & McCubbin, 2003). 

The access to retrospective data from medical records made it possible to 

identify those with incomplete SCI exclusively. It is important to be aware of the 

possible inaccuracy of retrospective data as a source of bias (Altman, 1991). In our 

data, there was incomplete data in the medical records regarding AIS classification, 

and in the first study, Frankel classification had to be used.  

The limitations of the qualitative in-depth interviews include possible 

misunderstandings or lack of awareness due to personal bias, both during the 

interview, and with the interpretation of the data (Patton, 2002). In order to limit these 
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errors, an interview-guide was used, see Appendix V. In order to increase the 

credibility and authenticity of the study, both authors conducted the analyses, first 

separately, then together. The different quotes, the context in which they were used, 

analyses and conclusions were approved by the respective respondents.  

Cross-sectional design limits the possibility to study causal associations 

(Altman, 1991). For example, in Paper I, it is impossible to conclude that a high level 

of physical exercise causes higher life satisfaction, since the fact may be that a low life 

satisfaction may lead to depression and a lower level of all kinds of activities, 

including physical exercise. 

 

Questionnaires and self-reporting limitations.  

Self-reporting, such as answering mailed questionnaires, is a practical method 

for collecting and assessing data from many persons in a short time due to their 

relatively low costs of administration. The method has limitations which may reduce 

the validity and the reliability of the results. Reliability of a scale refers to how free it 

is from random errors (Pallant, 2010). Reliable scales will therefore produce similar 

results. In order to strengthen the results in this dissertation we tested some of the 

scales used for reliability and with satisfactory result. Reliability is necessary, but not 

sufficient for a measurement to be valid (Sutton & French, 2004). The validity of a 

scale refers to the degree to which it measures what it is supposed to measure (Pallant, 

2010). Valid measures are relatively free from systematic errors. There is no a clear-

cut indicator for validity of a scale. 

Even with self-reporting as the most common method to measure physical 

activity and exercise, the method has limitations which may influence the results 

(Baranowski & De, 2000; Booth, 2000; Sallis & Saelens, 2000). In order to strengthen 

the results, the questionnaires on physical exercise used in the studies 1, 2 and 4, were 

tested with satisfactory results.  
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8. Conclusion and implications 

The results demonstrated that the role of physical exercise in the health-stress 

relationship was a double edged sword for persons with incomplete SCI. On the one 

hand it played a positive role in this association in that those who exercised 

experienced higher life satisfaction than  those who were physically inactive (study 1), 

and physical exercise mediated the association between disability-stress and burnout 

and fatigue (study 4). On the other hand, physical exercise turned into a stressor when 

the total physical load in everyday life exceeded the functional capacity (study 3). This 

is supported both by CATS and other reported research. Perceived fitness mediated the 

positive relationship between exercise and life satisfaction (study1), whereas perceived 

exercise mastery contributed both negatively (study 1) and positively (study 4) to 

health outcomes. The higher the individuals rated their ability to cope with stress 

caused by their disabilities, the lower they scored on both burnout and fatigue.  

The present dissertation highlights the complexity of the relationship between 

physical exercise and health for persons with incomplete SCI. The findings are very 

important in a clinical context, both during the rehabilitation process and later. It is 

likely that persons with incomplete injuries need lifelong follow-up programmes for 

several reasons. The findings demonstrate the importance of individual monitoring of 

changes/reductions in physical function. These potential changes will have 

consequences for realistic expectations for coping with stress caused by the SCI, 

which again will have implications for the future. For some, adjusted goals and the 

adaptation of needed aids will be necessary, and it is important to continue to perform 

physical exercise. In order to achieve a positive result in the health-stress relationship, 

any exercise programme, however, needs to be individually designed. It is important to 

strengthen muscles that stabilise and support the movements used in everyday life, and 

to prevent overuse problems. The physical exercise programme has to take into 

consideration the individual’s available resources, the motivation for physical exercise, 

individual goals and the total physical demands in life. As a clinical physiotherapist, I 

realise that these results have practical implications for rehabilitation professionals 

working with persons with incomplete SCI. The findings help us to understand the 
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possible positive or negative effects of physical exercise. The end of the quotation by 

the young woman at the beginning of this dissertation (page 9) was illustrative for the 

importance of physical exercise: “I think it’s especially important for people with a 

disability like mine to keep in good shape, as the ability to cope with everyday life 

often depends on narrow margins”. 

 The dissertation has indicated that further research is needed. We need more 

data on the physiological variation in persons with incomplete SCI. We also need to 

know how the association between physiological and psychological factors may 

influence the degree of coping. In order to further investigate the relationship between 

a stressor and positive health-outcome in CATS, both randomised controlled trials 

(RCT) and longitudinal studies will be needed. 
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Abstract 

The aim of this study was to explore the experiences of persons with incomplete 

Spinal Cord Injury (SCI) with physical exercise, perceived exercise mastery (PEM) and 

stress. A phenomenologically orientated qualitative study with in-depth interviews was 

performed.  Six persons, 2 females and 4 males, ages between 39 to 62 years, participated.  

Years post-injury ranged from 4 to 40.  The main finding was that the total physical and 

psychological demands of everyday life related to functional capacities, influenced how 

exercise mastery was perceived.  High PEM occurred when exercise was perceived as 

building or maintaining physical resources.  Reduced PEM occurred when physical 

progression stagnated, physical resources were overloaded, and fatigue developed.  Personal 

differences contributed to stress-accumulation and individual coping strategies were needed.   

 Keywords: Incomplete spinal cord injury, exercise, stress, coping. 
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The Role of Physical Exercise, Perceived Exercise 

Mastery, and Stress in Persons with Incomplete Spinal 

Cord Injury. 

After a Spinal Cord Injury (SCI), most individuals have reduced possibilities to regain 

normal muscle strength in affected parts of the body.  The neurological deficits and the 

functional limitations depend on where in the spinal cord the disruption occurs, and whether 

the injury is complete or incomplete (Marino et al., 2003).  The physical limitations the 

individual with an incomplete SCI faces in everyday life, can be perceived as the case of 

stressful situations.  According to the Cognitive Activation Theory of Stress (CATS), each 

stress experience may trigger a stress response (Ursin & Eriksen, 2004).  The level of the 

stress response depends on the individuals appraisal of the situation, which is based on 

previous experience and learning.  If the stressor is perceived as possible to overcome, or 

coped with, the stress response will be less severe and short-lived, with no negative health 

consequences.  According to CATS, “coping is positive outcome expectancy.” (Ursin & 

Eriksen, 2004).  However, if the stressor is perceived as impossible to overcome, no coping 

will occur, and the stress may lead to negative health consequences.  Physical activity and 

exercise is defined as “any bodily movement produced by skeletal muscles that results in 

energy expenditure” (p.126), and  “Exercise is a subset of physical activity that is planned, 

structured, and repetitive and has as a final or an intermediate objective the improvement or 

maintenance of physical fitness” (Caspersen, Powell, & Christenson, 1985).  We know that 

exercise can be a positive resource against illness in the general population (Haskell, Blair, & 

Hill, 2009).  Persons with SCI may likewise build protective health resources through 

physical exercise in physical, psychological and social fields.  When a person with SCI 

exercises, physical components such as muscle strength and endurance capacity increases 

(Harvey, Lin, Glinsky, & De, 2009; Valent, Dallmeijer, Houdijk, Talsma, & van der Woude, 
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2007).  Exercise may also influence different psychological parameters such as coping skills 

and well-being (Fernhall, Heffernan, Jae, & Hedrick, 2008; Lannem, Sorensen, Froslie, & 

Hjeltnes, 2009; Lannem, Sorensen, Lidal, & Hjeltnes, 2010; Latimer, Ginis, Hicks, & 

McCartney, 2004; Latimer, Martin Ginis, & Hicks, 2005).  In addition, exercise may build 

social resources such as networks and be an arena for social support (Anneken, Hanssen-

Doose, Hirschfeld, Scheuer, & Thietje, 2010).  Physical exercise is used as a protective 

resource both during rehabilitation after the acute SCI and, is afterwards recommended as a 

part of a lifelong routine in order to reduce complications and positively enhance fitness and 

well-being (Fernhall et al., 2008; Lannem et al., 2009; Manns, McCubbin, & Williams, 2005; 

Nash, 2005; Tasiemski, Kennedy, Gardner, & Taylor, 2005; Valent et al., 2007).  During the 

rehabilitation process, the patients learn to use exercise to improve and maintain function and 

health.  To feel mastery of exercise is, therefore, important in order to continue exercise 

behaviour (McAuley & Blissmer, 2000), and to cope with the stressors and overcome the 

stress response (Eriksen, Murison, Pensgaard, & Ursin, 2005).  Perceived exercise mastery 

(PEM) is defined as a perception of competence when performing physical exercise 

(Sorensen, 1997).   

The level of physical activity in the population living with SCI is still low (Buchholz, 

McGillivray, & Pencharz, 2003; Martin Ginis et al., 2010a; Martin Ginis et al., 2010b; Saebu 

& Sorensen, 2010; Wahman, Biguet, & Levi, 2006).  An individual with incomplete SCI who 

perceives physical limitations in everyday life, may perceive the same physical limitations 

and reduced sense of accomplishment when performing physical exercise if the exercise 

program is not adapted to his physical capacity and functional abilities.  Without adaptations, 

he will expect not to be able to cope, and exercise may turn into an additional stressor.    

Earlier research has demonstrated that exercise mastery was perceived differently in 

persons with complete and incomplete SCI.  Those with incomplete SCI perceived less 
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exercise mastery the more hours they exercised per week (Lannem et al., 2010).  This is 

different for persons with a complete injury and for the general population (Lannem et al., 

2010; Sorensen, Anderssen, Hjerman, Holme, & Ursin, 1997).  The results are in contrast to 

the logical assumption that because those with incomplete SCI have more physical function 

intact, they should be able cope better with the physical demands of exercise and everyday 

life.  For persons with incomplete SCI the prognosis for recovery is more uncertain compared 

to persons with complete lesions (Burns & Ditunno, 2001).  This may give more unrealistic 

expectations than the person can tolerate owing to weakness and lack of muscle mass.  In 

addition, there is some evidence that long term living with a SCI may speed up the normal 

ageing process regarding the cardiovascular system, musculoskeletal system and the immune 

system (Hitzig, Eng, Miller, & Sakakibara, 2010).  Chiodo et al. (2007) recommended 

lifelong follow-up programme for individuals with SCI, and underlined that it is important to 

focus on the combination of ageing and living with a chronic disability.  

PEM should be expected as long as the outcome of physical exercise is positive, i.e. 

the physiological parameters and/or the perception of well-being and other positive 

psychological components increase, the exercise help building protective resources to 

counteract negative effects of stressors.  On the other hand, if the physical demands in 

everyday life are higher than the person’s capacity, low PEM and exercise perceived as stress 

might be expected instead.  Such a situation may result in the similar concepts as overtraining 

and burnout as found in sports (Lemyre, Treasure, & Roberts, 2006).  

To explore the role of physical exercise, PEM, stress and coping, a qualitative study 

was performed.  The focus of the in-depth interviews was on why or in what situation persons 

with incomplete SCI tend to perceive high and low exercise mastery, and how this is 

associated with stress, coping, exercise motivation, fatigue or burnout.    
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Method  

Participants 

In order to investigate these phenomena more closely, a qualitative study with a 

phenomenological approach and in-depth interviews was chosen (Patton, 1990).  Because the 

group of persons with incomplete SCI is extremely heterogeneous, a purposeful and critical 

case sampling procedure was used in order to attain a wide range of information from persons 

with possibly different perceptions of exercise mastery (Patton, 1990).  We wanted different 

levels of functional ability represented in the sample as well as both genders and people with 

differing ages and times since injury.  AIS (ASIA Impairment Scale) was used to classify the 

participants (Marino et al., 2003).  In order to eliminate those who could still have a 

spontaneous recovery, the time since injury was set to be at least 2 years (Burns & Ditunno, 

2001).  Only persons classified as AIS D were included in the study. AIS D is defined as 

“when 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 (3= Movements 

against gravity but not against resistance)”. (Marino et al., 2003).  

Six persons with incomplete SCI AIS D, admitted to a rehabilitation hospital for 

follow-up during the spring 2009 were asked to be interviewed, and all accepted to participate 

in the study.  Demographics are given in Table 1.  

Data collection and interviews 

Data was collected by semi-structured interviews conducted by the first author.  The 

interviews were tape-recorded in full, and within the first month after the interviews, the tapes 

were transcribed verbatim (Patton, 1990).  An interview-guide was developed according to 

guidelines for qualitative interviews (Patton, 1990).  The guide was based on CATS, clinical 

experience and previous research (Lannem et al., 2009; Lannem et al., 2010).  Open-ended 
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questions were asked about the following: the influence of SCI on their lives, the perception 

of stress owing to mobility restrictions in daily life, their exercise habits both before and after 

injury to present day, their feelings towards exercise, their perception of exercise and exercise 

mastery, their motivation for exercise, their perception of overtraining and burnout.  

Additional definitions in the interview 

All definitions in the interviews were given both orally and in writing.  The definitions 

were for physical activity and exercise, PEM, coping, overtraining and burnout.  The 

overtraining syndrome is comprised of a large numbers of symptoms including psychological, 

physiological, biomechanical and immunological factors that lead to a feeling of 

psychological and physical exhaustion (Kenttä & Hassmén, 2002).  Overtraining was defined 

as “An accumulation of training and non-training stress resulting in long-term decrement in 

performance capacity with or without related physiological and psychological signs and 

symptoms of overtraining in which restoration of performance capacity may take weeks or 

months.”  (Kreider, Fry, & O´Toole, 1998).  Burnout was defined as:  “A multidimensional 

syndrome depicted by emotional and physical exhaustion, devaluation of physical exercise 

participation, and a reduced sense of accomplishment” (Lemyre et al., 2006; Raedeke, 1997; 

Raedeke & Smith, 2001).  Overtraining and burnout share symptoms, except that in burnout 

loss of motivation for further exercise is present (Gould, 1996; Lemyre et al., 2006). 

Procedure 

All interviews were conducted in a face to face setting at the rehabilitation hospital.  

On average, the interviews lasted one hour.  The study was approved by the Regional Medical 

Research Ethics Committee.  The respondents gave their written consent to participate in the 

study.  The transcripts were confirmed as correct by the respondents.   In order to increase the 

credibility and authenticity of the study, both authors conducted the analyses, first separately, 
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then together.  The different quotes, the context in which they were used, analyses and 

conclusions were approved by the respective respondents after their amendments were taken 

into consideration.    

Data analyses 

The data was analysed using MaxQda (MAXQDA, 2007).  The analyses were 

conducted in different steps according to the guidelines (Kvale, 2006; Patton, 1990).  First, 

the transcripts of the interviews were read through in order to gain a general picture of the 

texts.  Second, the case story of each respondent was written chronologically from the time of 

injury to present day, with special attention given to situations that challenged the experience 

of PEM.  Third, cross-case analyses were conducted.  The texts were coded by the thematic 

units used in the interviews, and the information was examined to discover cross-case patterns 

related to overtraining, burnout and total physical demands.  We compared the patterns with 

exercise habits and total life situations before injury, the years after injury and at the time of 

the interview.  We also examined the respondents’ expectations as to how much exercise 

could help with regaining physical function after the injury, and to what extent their initial 

expectations about recovery post-injury had been fulfilled.  

Results  

Descriptives of the sample 

Six persons, 2 females and 4 males with incomplete SCI (AIS D) participated in the 

study.  Their ages ranged from 39 to 62 years, and the number of years post-injury ranged 

from 4 to 40.  Among them, 4 persons were walkers, and 2 persons combined walking and the 

use of wheelchairs for mobility.  Two of the persons received disability pensions, one was on 

50 % sick leave from a full time job, 2 worked full time, and one had a 50 % disability 

pension combined with 50% employment.  
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Before injury, 4 of the participants were physically active with different sports 

including jogging, skiing, and hiking in the mountains.  One participant competed at a 

national level in an endurance sport.  Two of the participants had never been involved in any 

kind of sports or physical activity.  In the rehabilitation phase, all respondents followed the 

standard programme for SCI including exercise, both in acute care and, later, in rehabilitation.  

All respondents continued with exercise supervised by a physiotherapist after discharge from 

the rehabilitation hospital.  At the time of the interviews, 3 of the 6 respondents did not follow 

any planned exercise program. Exercise habits, work and family relations are presented in 

Table 2 and Table 3. PEM and coping are presented in table 4.  

Table 1, 2, 3 and 4 in near here. 

Cross-case analyses 

The most important observation was that the PEM was dependent on whether exercise 

was perceived as building or maintaining resources, an extra burden or as a stressor.  There 

were individual differences as to what contributed to the perception of stress and overload, 

and how they coped.  Exercise was perceived as a resource building tool when they perceived 

improvement or maintenance of physical function or if they had sufficient time and capacity 

to exercise.  For some of the participants this could only be obtained when being on sick leave 

or by reducing working hours. Ann said: “I have felt that after I had children, the time for 

physical exercise is limited.  The period with sick leave, a few years ago, gave me back some 

of that time, and my energy level increased remarkably.”  Ted perceived that his exercise 

program gave him both physical and some psychological energy.  To enhance the 

psychological part even more, he used mental training by imaging the movements of different 

tasks before he performed them.  Ted was familiar with this technique from his active sport 

career before injury. Until a few years ago, Evan performed physical exercise in order to be 

able to do the things that persons without SCI do automatically. He said: 



INCOMPLETE SCI, EXERCISE AND STRESS COPING 

 

10 

I have lived a rich life, a very fulfilling life, maybe more so than some healthy 

people, too.  From that perspective I think I have benefited a lot (from exercise) in 

terms of self-perception, self-esteem and psychological and physical well-being.  

Exercise was perceived as an extra burden or stressor in connection with life 

transitions, for instance, after being discharged from the hospital following initial 

rehabilitation. Caroline divulged: 

And then, when you leave the hospital, you have to do multiple tasks, and I 

think, then everything comes to a stop.  It is not because I don’t like to exercise any 

more, I simply cannot find the energy to do it.  It is hopeless.  It takes so much energy 

to perform daily activities, and it takes even more energy to exercise.     

Discharge from the rehabilitation hospital seemed to be a difficult time, also due to invisible 

impairments.  David told us:  

During hospital rehabilitation, you experience huge improvements in the main 

components of function.  Then, when you go home, you expect the same rate of 

recovery.  Instead, you come to a standstill.  The worst thing was to have no bladder 

and bowel control.  That was what took so long to learn to cope with.  The weakness 

in my leg was nothing compared with that.  That was what bothered me most. 

Physical exercise was perceived as an extra stressor in connection with work, and with 

family life with small children. Caroline was always tired, slept a lot and had no energy to do 

any physical exercise.  She said: 

I have experienced some fatigue all the time since injury.  It is only that now 

with work and family life, I have less time to recover.  In everyday life, all the things 

needed to be managed require so much, and I have no energy left to do exercise in 

addition to work and family.     
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A consequence of reduced physical capacity may also be over-use of the physical 

resources used in everyday life. This may be compared to the concept of overtraining with 

reduced sense of accomplishment as found in sports.  Ted used his knowledge and personal 

experiences about exercise and overtraining from his former sport career.  In general, he felt 

that his exercise program built resources, both physically and mentally.  He also experienced 

that the spasticity was more bothersome the days he was not training.   Even so, he feared 

overtraining.  Therefore he kept two days per week without training.  He took an extra day off 

training if his performances were poor.  He said:  

It may be easier, I think, to get over-trained when you have a SCI, especially in 

the initial phase when your muscle volume is remarkable reduced, and due to the 

limited physical abilities.  You may not feel the physical strain or the over-use due to 

the reduced or changed sensibility in your body.  So, my concern still is that you have 

to take special care and be more aware when you have a SCI.  Due to the changes in 

sensibility, you might not feel the same way as before the injury when you get tired 

and normally would have taken a rest.  I have also experienced that after a stop of 

training for some days, when I start again, I perform better.   

Most of the respondents had experienced problems with fatigue, with sleep 

disturbances, pain and physical overload at one or more points in time. Both Evan and 

Caroline experienced extreme pain that used up a great deal of energy.  Of the respondents, 

only Evan had experienced burnout.  He was advised by health workers to take it easy when 

his physical function declined because of ageing.  He feared that when he was resting and 

using more adaptive aids, that he would lose his physical abilities to be independent and 

admitted:   

At the same time as I take it easy and rest, I lose functions because I am not 

engaged in exercise as I should! So it is a double-edged sword, or a circle that is 
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difficult to break.  I am more exhausted than over-trained.  I have used my body more 

than most people.  What other people call the activities of daily living have been as 

exercise for me.  As a result, I have been physically burned-out and physically 

exhausted for having pushed my body too far.  I have pain, I have disregarded pain 

and disregarded weakening muscles.  I have depended on my willpower for many 

years.  I have had expectations for myself, and I have met expectations from others.  I 

have overexerted myself for many years in relation to my physical resources.  I still 

would not have done otherwise.      

The wish to appear healthy and fit without any weakness was exemplified in this study 

by Ann’s and Caroline’s barriers to using adaptive aids.  The time, when Ann`s children were 

in a stroller, she described as a good time:   

When our first child was born, I noticed how fantastic it was to go for a walk 

with the stroller.  It was a perfect walking aid just like a walking frame with wheels.  I 

could walk much longer distances without getting tired and I noticed much more 

balance problems when walking without it. 

Those who experienced high PEM at the time of the interview had made active 

choices to reduce stressors in everyday life in different ways. According to CATS` definition 

of coping as positive outcome expectancy, reducing the stressors in everyday life will enhance 

the possibilities for a successful coping.  Ted stopped working in order to have time for 

physical exercise.  He clearly emphasised the importance of building up his physical and 

psychological resources by performing physical exercise.  Experiencing a total change in life 

after an injury demands time for adaptation, both physical and psychological.  In order to 

reduce the demands in everyday life, Caroline never worked fulltime due to her physical 

impairment, but even this did not seem to be enough.  Bill both planned to undergo a re-

training in order to reduce the physical load at work, and had changed his exercise strategy 
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from physical therapy to an active outdoor-life.  David re-trained to a less physically 

demanding job. In addition, he maintained that it was necessary to adjust the expectations 

about what exercise could do for recovery after injury. He told: 

I think that those who exercise a lot, if they experience a dramatic injury, such 

as a SCI, probably expect that the recovery depends on how much they exercise, and 

that they can regain what they have lost by training.  I think they get a mental crash 

much bigger than those of us who do not have the same interest in exercise.  We do 

not expect so much, and we set less ambitious goals or take smaller steps on our way 

back.   

Both one’s own expectations and the expectations of health professionals or family 

can influence how PEM are perceived. Adjustment of the expectations and acceptance of 

physical limitations seemed to be necessary to achieve coping in everyday life. In addition, 

use of adaptive aids could be of help.   

Discussion   

The purpose of the study was to explore in depth why or in what situation persons with 

incomplete SCI tend to perceive high and low exercise mastery, and how this perception is 

associated with stress, coping, exercise motivation, fatigue or burnout.  The most important 

observation was that PEM was experienced as long as the exercise was perceived as building 

or maintaining physical resources or physical function (strength, endurance, flexibility, 

movement capacity etc.).  The sum total of physical demands of everyday life including work, 

family responsibilities, leisure-time activities, reduced physical capacity or ageing, and how 

they were coped with, was important for whether the respondents perceived exercise mastery.  

When the physical progression stagnated, or fatigue and overload developed, low exercise 

mastery was experienced.  Physical exercise turned into a stressor for the individual.  CATS 
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illustrate how challenges to the physical resources are perceived as stressors, and may result 

in low perceived exercise mastery.     

Various stages or transitions in life after injury contributed to a change in PEM.  The 

specific transitions that emerged were mostly related to social roles and resources.   

Coming back to everyday life on new and very different terms that required an adaptation, 

and in addition having to handle a certain bureaucracy related to the situation was 

challenging.  Stress continued to accumulate in connection to work, either going back to the 

same job as before the injury, having to change the work situation or going through some kind 

of re-education.  This is supported by previous research where return to work and barriers to 

employment have been investigated, and the results have indicated low employment rate for 

persons with longstanding SCI (AIS A-E) (Lidal, Hjeltnes, Roislien, Stanghelle, & Biering-

Sorensen, 2009).  A literature review confirmed these findings (Lidal, Huynh, & Biering-

Sorensen, 2007).     

A normal active family life can also challenge the physical and psychological capacity 

for a person with SCI and, this may be difficult for family members to accept and understand.  

The time spent with small children may demand more planning for those with reduced 

physical capacity.  Family members may have to take more responsibilities to help balance 

the logistics in daily life.  Previous research has indicated that a substantial proportion of the 

partners of persons with sequelae after SCI, experience a serious increase in caregiver 

burdens, especially during the initial phase after an injury, a severe impairment or in 

conjunction with ageing  (Post, Bloemen, & de Witte, 2005).  It is important to be realistic 

about the total demands in everyday life for the whole family and make choices that 

contribute to a positive energy balance.  All transitions demand adjustments.  

As demonstrated by Evan’s case, another factor, potentially important for whether 

exercise will function as a resource building activity or not, is the natural decrease in 
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physiological capacity due to age changes in both lung function and aerobic capacity.  The 

normal decrease in both is estimated to be about 1% reduction per year (Astrand, 1960; 

Gulsvik, 1979; Loeppky & Luft, 1989).  These changes will complicate the ability to benefit 

from exercise even more when the physiological capacity is already reduced.  Evans reduced 

physiological capacity was probably a combination of the consequences of his SCI and the 

normal ageing process.  He had lived 40 years with an incomplete SCI and severe mobility 

restrictions.  In spite of exercising he may have lost so much physiological work capacity 

during all these years that his activities started to overload his already reduced capacity.  He 

admitted that he had overexerted himself for many years in relation to his physical capacity.  

However, for Evan, it may have been a dilemma but it was conscious choice.  

The results of the interviews indicate that a gap may exist between the physical 

capacity of the individual and the personal expectations of how much exercise can restore 

normal function.  Such expectations are also held by others.  However, the individual’s 

potential to recover function is difficult to predict.  In the literature, predictions of future 

functional outcome are much better documented for persons with complete SCI than for those 

with incomplete lesions (Burns & Ditunno, 2001; Whiteneck et al., 1999).  This represents 

another dilemma.  Persons with an incomplete SCI may experience more uncertainty and, as a 

result, have more unrealistically high expectations about their future, resulting in a lower 

degree of PEM.  On the one hand, unrealistically high expectations may result in 

disappointment, low PEM, and potentially fatigue or burnout.  On the other hand, high 

expectations may give positive motivation to reach demanding goals.  Ted still gained 

function 4 years post-injury.  He talked about the expectations of the health professionals 

regarding his recovery during his initial period of rehabilitation.  At the time of the interview, 

Ted had become much more mobile than they had predicted.  He described how some 

therapists had told him that a task was impossible to perform and stopped him from trying to 
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do it.  Sometimes the health professionals were simply mistaken.  Ted’s experience was that, 

most of the time, when he had tried new tasks that he, himself, believed he could perform, he 

could do more than the therapists had expected.  For Ted, challenging his physical limits was 

a way of motivating himself during rehabilitation and, it still was, in connection with his 

exercise programme.  In contrast during her initial rehabilitation, Caroline experienced that 

the rehabilitation professionals were sure she would gain much more strength and physical 

function than she actually did.  As a result, she did not receive as many assistive devices from 

the health care system as she needed.  This caused her a great deal of stress, for some years, 

demonstrating that the need for adjustment of expectations, whether they be one’s own or 

others, can be necessary when they prove to be inaccurate.   

Barriers to using aids have also been reported and discussed in previous research 

(Fawkes-Kirby et al., 2008; Kemp & Thompson, 2002).  Fawkes-Kirby et al. (2008) reported 

that persons with complete SCI experienced less fatigue than those with incomplete injuries. 

They argued that less use of adaptive aids by persons with incomplete injuries was one of the 

reasons causing fatigue.  Lannem et al. (2010) argued that realistic goal-setting was important 

to adjust expectations.  In addition, as a basis for realistic goal-setting, persons with 

incomplete SCI must both accept the physical limitations experienced as a result of their 

injuries and, use aids in connection to everyday life activities.  Bill, with his invisible 

impairment, met with little empathy from others` (family, friends and colleagues) in 

connection with the consequences of his injury.  Their misconceived expectations believing 

that he was totally recovered were extremely stressful for him.  He felt that he was expected 

to do everything as he had done before.  Unrealistic expectations about what exercise can do 

to help recovery, both one’s own and that of others, may be affected by little or no acceptance 

for reduced capacity.  The gap between understanding the consequences of the injury, hope 

for recovery and the reality of the situation may be too wide.  The disappointment of 
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unfulfilled or only partially fulfilled goals can influence life in a negative way.   In the present 

study, David’s reflections about how high expectations for recovery connected to amount of 

exercise, supports the importance of the acceptance of, whatever reduced function one has 

after injury, as a basis for realistic goal-setting.    

In this study, PEM was related to coping by reducing the physical demands in 

everyday life.  A critical question could be that when physical overload occurs, why not stop 

exercising in order to restrict the use of physical resources? Therapists are often faced with an 

argument that activities of daily living (ADL) are enough physical activity for persons with 

SCI to keep fit.  Although this may be the case sometimes, whenever possible exercise and 

activity alternatives are recommended to ensure a balanced use of all active movements not 

necessary used in ADL.  Because of reduced muscle mass in some of the persons with 

incomplete SCI, variation in the exercise program is necessary to avoid overuse problems 

and, to stimulate supporting muscles (Nash, 2005).  By following a systematic and 

individually designed exercise program, a person with SCI could also strengthen muscles that 

stabilise and support the movements used during ADL.  We find support in the literature 

concerning the effectiveness of systematic exercise or therapy both for physical and 

psychological benefits (Fernhall et al., 2008; Harvey et al., 2009; Lannem et al., 2009; 

Latimer et al., 2004; Latimer et al., 2005; Valent et al., 2007).  

Loss of motivation for exercise, as previously mentioned, is the distinction between 

overtraining and burnout (Gould, 1996; Lemyre et al., 2006).  Of the respondents only Evan 

reported no motivation for exercise and, thus, was the only one to experience burnout.  The 

others were motivated for physical activity, either in the form of systematic exercise or in the 

form of an active outdoor life.  But, all of them had experienced different degrees of 

overtraining, overload or reduced sense of accomplishment.  In sports attention is given to the 

process for configuration and handling the total stress load in everyday life (Kenttä & 
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Hassmén, 2002).  A balance in the intensity of activity and periods of restitution or relaxation 

is necessary for coping.  Persons with incomplete SCI could take advantage of a similar 

approach to coping with their own combination of challenges that can affect their PEM.  In 

this study, each of the participants coped differently with the stressors in their everyday life.  

The coping strategy will influence whether exercise is perceived as positive and edifying, or if 

exercise causes wear and tear on their physical and psychological resources.  Acceptance of 

decreased physical function, even when it is not visible to others, may help to reduce the 

perceived stress in everyday life.  When one is realistic about one’s own abilities, coping 

strategies will be more specific, as for those who had undergone retraining to have less 

physically demanding work.  As mentioned before, regular physical exercise is important as a 

lifelong coping strategy to achieve the main goal of optimal health and function (Fernhall et 

al., 2008; Harvey et al., 2009; Lannem et al., 2009; Latimer et al., 2004; Latimer et al., 2005; 

Nash, 2005; Valent et al., 2007).  To remain physically active it seemed important to the 

respondents to be able to find an enjoyable adapted exercise strategy whether it was physical 

therapy, specific sports or, as exemplified by Bill and David, outdoor life activities.  To cope 

with the differences between the total physical demands and functional capabilities of the 

individual, it seems to be very important for the injured person to make choices to balance the 

total physical demands of everyday life, i.e. reducing working hours, getting help in the home, 

using adaptive aids, hiring a personal assistant to take care of the daily strain etc.  Hopefully, 

this will prevent a future physical overload resulting in burnout.  This is also supported by 

CATS in showing how physical and psychological resources are challenged when living with 

the consequences of an incomplete SCI.  

It may be a limitation of this study that six respondents only represent a limited extent 

of the heterogeneity of the population with incomplete SCI, even with a purposeful and critical 

case sample procedure.  Given that a SCI is a physical injury, the focus of this study has been 
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more on the physical and the perception of physical capabilities and functional resources, than 

on psychological and social resources.  In addition, the study has been made in a country with 

a well-functioning governmental health-care system and easy access to hospital care and 

adaptive aids.   

Conclusion 

This study explored the experiences persons with incomplete SCI had with physical 

exercise.  The main finding was that the total physical and psychological demands of 

everyday life related to functional capacity, influenced how exercise mastery was perceived.  

High PEM was experienced when the exercise was perceived as building or maintaining 

physical resources.  Low PEM was experienced when the physical progression stagnated, and 

if function declined, overload or fatigue developed.  Similar processes have been described in 

other areas, e.g. a reduced sense of accomplishment in sport leading to burnout.  Further 

research is needed.  We need more knowledge about the physiological variations found 

among those with incomplete SCI.  We also need to know the incidence of overload, fatigue 

and burnout in the population with incomplete SCI.  Such knowledge could serve as a basis 

for individualised exercise guidelines for persons with incomplete SCI.  
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Table 1 Description of the participants 

 Age Year 

post 

injury 

Injury 

level 

Spasticity Walking 

Aids 

Main 

mobility 

Evan 62 40 C6 Yes AFO 

one cain 

Manual 

wheelchair 

and walking 

Ann 46 27 T11-T12 No AFO Walking 

Caroline 39 13 C5-C6 Yes AFO Walking 

Bill 41 4 C6 No No Walking 

Ted 53 4 C4-C5 

and  

L1-L2 

Yes Crutches Power 

wheelchair 

and walking 

David 50 27 L3 No AFO Walking 

 

 Abbreviations: AFO: ankle-foot orthotis 
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Abstract 

The aim of this study was first to examine the prevalence of burnout and fatigue in a 

sample of persons with incomplete Spinal Cord Injury (SCI). The second aim was to analyse 

the role of physical exercise and degree of coping in the association between stress caused by 

the disability and burnout or fatigue. A mailed survey was performed. A total of 186 persons, 

142 males and 44 females, ages between 18 – 87 years, were included in the study. Years 

post-injury ranged from 2 to 55. The main findings were that 15 % experienced burnout and 

63% perceived fatigue or borderline fatigue. Physical exercise and degree of coping buffered 

the associations between stress caused by the disability and both fatigue and burnout. 

Keywords: Incomplete spinal cord injury, exercise, stress, coping, burnout, fatigue. 
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Physical Exercise, Stress, Coping, burnout and fatigue 

in Persons with Incomplete Spinal Cord Injury (SCI). 

The level of physical activity is reported to be generally low in the population with spinal 

cord injury (SCI) (Buchholz, McGillivray, & Pencharz, 2003). Consistent with the general 

population, physical exercise is recommended to prevent lifestyle diseases and enhance the 

quality of life and well-being for persons living with SCI (Harvey, Lin, Glinsky, & De, 2009; 

Hicks et al., 2003; Martin Ginis et al., 2003). However, a person with an incomplete SCI may 

be confronted with reduced physical function in many daily life situations and also when 

exercising. In this study, the cognitive activation theory of stress (CATS) was used as a 

theoretical framework (Ursin & Eriksen, 2004). The physical consequences of the SCI may be 

explained as stressors according to CATS. According to the theory, a homeostatic imbalance 

between the expected outcome and the factual outcome of a situation activates a 

neurophysiological stress alarm. The total health consequences of the stress alarm are 

determined by the way one reacts to the activation of the stress alarm. According to CATS, 

coping is defined as “positive outcome expectancy” (Ursin & Eriksen, 2004). If the individual 

expects to be able to handle the stressful situation, i.e. has learned to cope effectively, the 

stress response or arousal level is reduced, and there are no further negative health 

consequences. If the imbalance persists, negative health effects such as burnout, fatigue or 

illness may occur. The consequences of an incomplete SCI may act as a persistent stressor. If, 

for example, a person with spasticity and limited walking abilities is always afraid of 

stumbling or falling, all obstacles, such as curbstones, uneven or slippery ground, a street with 

fast following traffic etc., can be perceived as stressors. The person’s own low expectations to 

manage the situation may result in stumbling or falling. There are different possibilities to 

overcome such a stressor. Acceptance of reduced walking abilities is necessary for finding the 

best individual coping solution for outdoor mobility. One possible strategy is to increase 
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strength, balance and walking ability with exercise and thereby prepare the person for outdoor 

ambulation. Another option is use of adaptive aids such as wheelchair or walking aids.  Even 

if a person is able to cope with some of the stressors during the day, all together they may 

prove to be too much to handle. Coping with the stressors will be influenced by previous 

experiences and learning (Eriksen, Murison, Pensgaard, & Ursin, 2005). The total 

rehabilitation process post-injury aims at preparing the persons with SCI to cope with such 

obstacles in everyday life by building protective levels of resources within physical, 

psychological and social fields. Acceptance of the consequences of the injury and realistic 

goal-setting is crucial for coping with the stressors due to the SCI (Kennedy, Evans, Berry, & 

Mullin 2003; Roberts & Kristiansen, in press).  

Realistic goal-setting should also include adjustment of expectations of recovery from 

being too high. This is a double edged sword as discussed by Lannem and Sørensen (in 

review). On the one hand, high expectations may enhance positive motivation to reach 

demanding goals. On the other hand, too high expectations may lead to defeat and increase 

the stress. Both too high and too low expectations from others, i.e. health professionals, may 

lead to frustration.  Finally, while low expectation may simply reduce the stress, it may be 

that the person will not exploit his/her potential opportunities for maximum function. 

In general, the rehabilitation process will influence both how stress is perceived in 

different situations, and how to cope with it. Lannem and Sørensen (in review) discussed how 

persons living with an incomplete SCI have to make active adjustments in order to reduce the 

physical demands in everyday life and cope better with the consequences of their disability. 

As long as the level of physical, psychological and social resources are high enough and, the 

person believes that he/she can cope with the stressors, the resources may counteract the 

negative stress effects. If the physical demands in everyday life, however, are more than the 

person’s total physical capacity, these resources may be overloaded. In the long run, they are 
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likely to be reduced. Physical exercise in such a situation may be difficult to perceive as 

positive and instead turn into an extra stressor (Lannem & Sorensen, in review). A long term 

outcome may result in overtraining and burnout, similar to what may happen to athletes in a 

sport context (Lemyre, Hall & Roberts, 2008). Compared to an able-bodied person, it will be 

even more difficult to predict how much physical demands a person with SCI can tolerate 

before overtraining or burnout occur as a result of muscle weakness, lack of muscle control, 

weakened sensory input and autonomic reflexes resulting in reduced physical capacity. 

The term and phenomenon burnout comes originally from studies on work-related 

stress. Work-related burnout is characterised as a psychological syndrome, including 

emotional exhaustion, depersonalisation, and reduced personal accomplishment (Maslach, 

1993). Further, the reduced personal sense of accomplishment refers to: “a decline in one’s 

feelings of competence and successful achievement in work” (p 21, Maslach, 1993). Based on 

this concept, Raedeke (1997) and Raedeke and Smith (2001) described athlete burnout as a 

multidimensional syndrome involving emotional and physical exhaustion, reduced sense of 

accomplishment in sport and devaluation of participation in sport. Lannem and colleagues 

argued that persons living with incomplete SCI may experience overload and burnout in 

relation to exercise (Lannem et al., 2010; Lannem & Sorensen, in review). In addition, non-

acceptance of technical aids, even if they need it, may increase overload of physical resources.  

For persons with incomplete SCI, the prognosis for recovery is more uncertain than for 

those with complete SCI (Burns & Ditunno, 2001). This may result in unrealistic expectations 

of future physical function for those with incomplete lesion. For some, the expectations of 

recovery are fulfilled to a certain extent during the first years post injury, in particular if they 

exercise. The functional improvements diminish over the years, and a decline in daily 

function may occur because of complications, possible overload, or normal aging. They will 
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probably perceive a reduced sense of accomplishment, even if they exercise, which is 

considered a causal factor both in work-related and athlete burnout.  

The role of physical exercise for the perception of stress and coping with stress was 

explored in persons with incomplete SCI in a qualitative study (Lannem & Sorensen, in 

review). The main finding was that the total physical and psychological demands of everyday 

life influenced how exercise mastery was perceived. High exercise mastery was experienced 

when the exercise was perceived as building or maintaining physical resources.  Low exercise 

mastery was experienced when the physical improvement stagnated, and when overload or 

fatigue developed.   

 The term fatigue can be defined as an overwhelming sense of tiredness, lack of energy 

and, often, a feeling of total exhaustion (Herlofson & Larsen, 2002). While burnout has a 

stronger psychological background, prolonged fatigue is more related to a physical problem 

(Leone et al., 2010).  In this study, the term fatigue is used as a symptom, and not as the 

diagnosis of Chronic Fatigue Syndrome (CFS) (Wessely, 2001). Fatigue is a frequently 

reported symptom in a large number of neurological disorders and is characterized by a 

feeling of constant exhaustion, including both a sense of physical exhaustion and an important 

cognitive component, a sense of mental fatigue (Chaudhuri & Behan, 2004). Fatigue is also 

reported as an extra symptom for persons living with SCI (Anton, Miller & Townson, 2008; 

Fawkes-Kirby et al., 2008).  

According to CATS stress factors may accumulate and lead to burnout, fatigue, and 

chronic illness because of the physical disabilities of persons with incomplete SCI, unless the 

challenges are coped with.  Coping strategies may be physical exercise or the use of adaptive 

aids as mentioned above. Therefore, the purpose of the present study was: First, to determine 

the prevalence of burnout and fatigue in a Norwegian population of persons living with 

incomplete SCI; and second, we wanted to analyse the role of physical exercise in the 
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association between stress caused by the disability and burnout or fatigue. We hypothesized 

that the stress caused by the disability was indirectly linked to both burnout and fatigue, and 

that physical exercise and degree of coping with the perceived stress would buffer its negative 

effects. 

Methods 

The design of the study was cross-sectional. Data was collected by a mailed 

questionnaire that measured perceived stress of the disability, leisure time physical activity, 

exercise mastery, coping, burnout and fatigue. Background information was gathered from 

medical records. The AIS (ASIA impairment Scale) score D was used as the main inclusion 

criteria (Marino et al., 2003).   

Participants 

Included in the study were persons rehabilitated at Sunnaas Rehabilitation Hospital 

between 1962 and 2008. Invitations were sent to 316 persons classified as AIS D or with a 

cauda equina injury. In order to minimize bias from general age changes, persons above 60 

years at the time of the injury were excluded, as well as persons who were unable to respond 

to the questionnaire.    

Measures: 

Physical Disability Stress Scale (PDSS): Furlong and Connor (2007) constructed a 

scale to measure disability-related stress in persons with physical disability. The PDSS was 

originally validated for adults with an acquired physical disability and who required the use of 

a wheelchair as their main source of mobility (Furlong & Connor, 2007). The scale was 

translated into Norwegian using a double Translation – Back Translation technique. The total 

scale (22 items) may be used with 4 subscales, namely Access (4 items), Physical (5 items), 
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Social (7 items) and Burden of care (6 items), or as a total scale score. The range of scores for 

the total scale is 0-110.  

 Injury level and severity of the injury were assessed as recommended by the 

American Spinal Injury Association (ASIA) and divided into tetraplegia and paraplegia 

(Marino et al., 2003). Tetraplegia describes those with impairments in all extremities, in 

addition to central parts of the body. Paraplegia refers to those with paralyses in the legs, in 

addition to parts of the stomach and back muscles, depending on the level of injury.  

Exercise: Physical activity and physical exercise were measured by the International 

Physical Activity Questionnaire (IPAQ) and a 4-item rating of leisure time physical activity 

(LTPA). 

LTPA: A one-item scale, developed in the 1960s and widely used in Norwegian 

health surveys, was used to measure leisure time physical activity (LTPA) (Graff-Iversen et 

al., 2008; Saltin & Grimby, 1968).  The respondents were asked to rate their weekly average 

LTPA: 1) Reading, watching TV or other sedentary activities; 2) Walking, cycling, using a 

wheelchair or moving about in some other way at least 4 hours per week – including 

commuting to work and Sunday walks; 3) Taking part in physical exercise or sports, heavy 

gardening work etc. - at least 4 hours a week; and 4) Exercising hard or taking part in 

competitive sports regularly several days a week. Wilhelmsen et al. (1968), Aires et al. (2003) 

and Graff-Iversen et al. (2008) have reported stable construct validity.   

IPAQ: The IPAQ short version was developed for use with adults (18-69 years) 

(Craig et al., 2003). It collects information from the last 7 days, on time spent walking, doing 

moderate and vigorous-intensity activities and, also, time spent sitting. The instrument has 

shown acceptable reliability and validity (Craig et al., 2003). A Norwegian translation was 

available and had been used both for persons with and without a physical impairment (Saebu 

& Sorensen, 2010; Wilhelmsen, 2009).   



Incomplete SCI, Exercise, Burnout, fatigue.  

 9 

Perceived exercise mastery (PEM): In the mailed questionnaire PEM was defined as 

“a perception of competence when performing physical exercise” (Sorensen, 1997). The 

respondents were asked to rate their PEM at present on a visual analogue scale (VAS) ranging 

from 0 – 10 (0 = I perceive no competence when performing physical exercise, 10 = I 

perceive optimal competence when performing physical exercise). Aitken (1969) 

demonstrated that a VAS captures slight differences in personal perceptions better than a 

categorical scale.    

Degree of Coping: Coping was defined according to CATS as “positive outcome 

expectancy” (Ursin & Eriksen, 2004). The respondents were asked to rate how they coped 

with the total physical demands in everyday life as experienced due to the SCI, on a VAS 

rating from 0 – 10 (0 = no coping, 10 = optimal coping). 

Pines Burnout Measure (PBM): The 21 items in the PBM are scored on a 7-point 

Likert scale ranging from 1 =never to 7=always (Schaufeli et al., 1993). The scores can be 

recoded into a total burnout score (PBS). Scores higher than 4 indicate burnout to the extent 

that mandatory changes in everyday life are necessary (Pines & Aronson, 1988). The 

instrument has been tested and is considered a reliable and valid research instrument (Pines & 

Aronson, 1988; Schaufeli, Enzmann, & Girault, 1993). The PBM has been used as a measure 

for context-free burnout, and a Swedish national survey was used as comparable normative 

data (Hallsten, Bellagh, & Gustafsson, 2002). The scale was translated to Norwegian using a 

double Translation – Back Translation technique.   

Fatigue Severity Scale (FSS): To measure fatigue, the FSS was used (Krupp, 

LaRocca, Muir-Nash, & Steinberg, 1989). It consists of nine items, each scored on a Likert 

scale ranging from 1 = “strong disagreement” to 7 = “strong agreement”.  Reliability and 

validity of the FSS has been reported to be good in populations of persons with different 

impairments and normal healthy adults (Anton et al., 2008; Fawkes-Kirby et al., 2008; Krupp 
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et al., 1989; Lerdal, Rustoen, Hanestad, & Moum, 2005; Schanke & Stanghelle, 2001). The 

cut-off score of over 4, as indicative of fatigue, was originally set by Krupp et.al. (1989). In a 

Norwegian translation of the instrument and test of the psychometric properties, the 

investigators suggested that the threshold for defining severe fatigue should be a FSS score of 

5 as opposed to the original score of 4 (Lerdal et al., 2005). Furthermore, they suggested that 

scores between 4 and 5 indicate borderline fatigue.  

Procedure: The study was approved by the Regional Medical Research Ethics 

Committee, Eastern Norway. Respondents gave their written consent to participate. 

Background information regarding injury level and severity, as well as additional injuries and 

complications, was collected by reviewing medical records. Two letters were sent prompting 

replies. 

Statistical analyses: All analyses were conducted using PASW statistics 18.0 for 

Windows. Descriptive statistics were used to characterise the sample. Data was summarised 

by mean values and standard deviations (SD) or median values and range, when appropriate. 

Independent sample t-tests were used to compare mean values of dependent and independent 

variables in tetraplegia versus paraplegia. The Spearman correlation test was used to measure 

the correlation between LTPA and the IPAQ. To test the mediations in Figure 1, the following 

three linear regression equations were estimated in each model: First, regression of the 

mediator on the independent variable; second, regression of the dependent variable on the 

independent variable; and third, regression of the dependent variable on both the independent 

variable and the mediator (Baron & Kenny, 1986). Separate coefficients for each equation 

were estimated and tested using standard linear regression procedure. Pearson’s correlation 

coefficient was used for correlations between variables in the mediation analyses. 
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Results 

Participants 

A total of 316 persons fulfilled the inclusion criteria and received a mailed 

questionnaire. After two reminders, 199 persons (63 %) responded, either by returning the 

questionnaires or by a telephone interview. Seven persons refused to participate, and 4 

persons were not able to answer due to pre-senile dementia. In addition, 2 persons turned out 

to be classified as AIS C and were consequently excluded from the analysis.  The final sample 

consisted of 186 respondents. Because of ethical regulations, it is not possible to compare the 

respondents with the non-respondents. The characteristics of the sample are given in Table 1. 

No differences were found between the subgroups tetraplegia versus paraplegia, for any of the 

dependent or independent variables. 

Table 1 in near here. 

PDSS 

As the population in this study was more heterogeneous than the original population, 

we tested the internal consistency of the total scale in the studied population. The Chronbach 

Alfa coefficient was 0.93.  Therefore we used the total score.   

Comparison of LTPA and the IPAQ 

To compare the measures LTPA and IPAQ in the study population, a correlation test 

was performed between LTPA and IPAQ, short version. The correlation was reasonably high 

(rs = .55, p < .001). However, all the IPAQ measures were highly skewed towards zero and 

LTPA had a normal distribution. It seems as though, in a less active population such as 

persons with incomplete SCI, LTPA captures more of the variance in the lower part of the 

scale, and was therefore used in the final analyses.   



Incomplete SCI, Exercise, Burnout, fatigue.  

 12 

Burnout and fatigue 

PBM. Of the respondents, 173 persons (93%) completed the PBM. The mean PBS was 2.8 

(SD = 1.2), and 26 persons, 15% of those who completed the PBM, scored above 4, the cut-

off point for burnout, which is higher compared with 7.1% in the Swedish national survey 

(Hallsten et al., 2002).   

FSS. Of the respondents, 176 persons (95%) completed the FSS, and 63 % of those scored 4 

or above, whereas 43% scored above 5. Mean score was 4.4 (SD =1.5), which means 

borderline fatigue, compared with 4.0 (SD = 1.3) in a Norwegian normal sample of Lerdal et 

al. (2005). In a Canadian sample of persons with SCI this was 4.5 (SD =1.8) (Fawkes-Kirby et 

al., 2008), and in Norwegian sample of polio-survivors this was 5.2 (SD = 1.5) (Schanke & 

Stanghelle, 2001).   

Correlations between independent variables, mediators and dependent variables  

All tested variables demonstrated statistically significant correlations with each other. 

The correlation was negative between LTPA and the PDSS, the PBS and the FSS. The PEM 

correlated negatively with the same variables. Degree of coping correlated positively with 

LTPA, but negatively with the PDSS, the PBS and the FSS (see Table 2 for details).  

Table 2 in near here. 

The role of exercise in burnout and fatigue 

Figure 1 in near here. 

Figure 1 illustrates the conceptual models used for the mediation analyses. First, we 

tested the relationship between PDSS and PEM. This relationship was mediated by LTPA 

(model 1). Then, we tested the relationship between PEM and burnout, which was mediated 

by degree of coping (model 2).  Finally, we tested the relationship between PEM and fatigue, 

which was mediated by degree of coping (model 3). The criteria for mediation as suggested 

by Baron & Kenny (1986) was used. In total, all the paths tested in the 3 models were 
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significant; see Table 3 and Figure 1. The models were tested separately for mediation with 

three simple regression equations. In model 1, the regression of the mediator (LTPA, path a) 

demonstrated a significant effect on the independent variable (PDSS) (R2
adj = .09, F = 17.614, 

p< 0.001). Second, the dependent variable (PEM, path c) significantly affected the 

independent variable (PDSS), (R2
adj = .11, F = 21.474, p< 0.001). Finally, the mediator 

significantly affected the dependent variable (PEM) in a regression model with both LTPA 

and PDSS as predictors. In this equation, PDSS affected PEM less than in the third equation. 

See Table 3 for details. Model 2 and model 3 were tested in the same order, for details, see 

Table 3. The results of the mediation analyses demonstrated that PDSS was indirectly linked 

to PEM through LTPA (R2
adj = .28, F = 31.839, p < .001), that PEM was indirectly linked to 

burnout through degree of coping (R2
adj = .51, F = 82.777, p < .001), and lastly, that PEM was 

indirectly linked to FSS through degree of coping R2
adj = .36, F = 45.808, p < .001). 

Table 3 in near here. 

Discussion 
In this study we examined the prevalence of burnout and fatigue within a sample of 

persons living with incomplete SCI. We observed a markedly higher prevalence of both 

burnout and fatigue compared to able-bodied populations (Hallsten et al., 2002; Krupp et al., 

1989). In addition, we analysed the role of physical exercise in the association between stress 

caused by the disability and burnout or fatigue. We hypothesised that the PDSS was indirectly 

linked to PEM through LTPA, and that PEM was indirectly linked to burnout and fatigue 

through the individual’s degree of coping with their everyday situation.  All the findings in 

the mediator tests were consistent with this hypothesis.   

In the literature, it is difficult to find information about the prevalence of burnout in 

the general population. In a Swedish national survey of the general adult population, the 

prevalence of burnout measured by the PBM was lower compared with the present study (7.1 
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% versus 15 % respectively) even if the PBM mean score did not differ (Hallsten et al., 2002). 

The comparable mean score could partly be explained by the difference in sample sizes and 

that the distribution of the PBS in our sample was slightly skewed (range 5.7 and skewness 

1.12 to the lower value). As observed, it is, however, likely that persons struggling in their 

everyday life to overcome their physical impairments in order to function as independently as 

possible are more likely to experience a state of burnout than the general population.  

 The prevalence of the symptom of fatigue, as measured by the FSS in the present 

study, indicated that fatigue is much more common than burnout. This result is supported by 

other studies, both for persons with SCI and other neurological impairments (Anton et al., 

2008; Fawkes-Kirby et al., 2008; Herlofson & Larsen, 2002; Krupp et al., 1989; Schanke & 

Stanghelle, 2001). For the general population, Lerdal et al. (2005) reported data from the FSS 

that revealed that scores were higher for persons with chronic illness (lasting 6 months or 

more). To avoid over-diagnosing high fatigue levels, they suggested that the threshold for 

high fatigue probably should be 5 on the FSS, instead of 4, as had been suggested originally. 

In the present study, as many as 43% scored above 5 on the FSS, compared with 23% in the 

general population as reported by Lerdal et al (2005).  In addition, 20 % in the present study, 

scored between 4 and 5 on the FSS, indicating a borderline state of fatigue. It is argued that an 

overloading process is triggering the onset of both chronic fatigue syndrome (CFS) and 

burnout, and that fatigue is one of the symptoms in both concepts (Leone et al., 2010). The 

present findings emphasised how vulnerable persons with incomplete SCI are for both 

burnout and fatigue compared with the general population.   

Furthermore, Leone et al. (2010) argued that CFS and burnout are different concepts, 

but that the relationship between them should be examined further. In a sport context, Lemyre 

et al. (2008) argued long-lasting physical exhaustion may contribute to the development of 

burnout. In this study, we can speculate whether fatigue, as a symptom, is a precursor of 
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burnout, and that a person with a high level of fatigue may be at particularly risk of 

developing burnout. For persons with reduced physical capacity, like those with incomplete 

SCI, it is especially important to be aware of the consequences of neglecting the symptom of 

fatigue. Persons with incomplete SCI have a relatively unpredictable potential for recovery 

(Burns & Ditunno, 2001). This may result in unrealistic expectations of their own physical 

capacity, and, consequently, they use less adaptive aids than needed in everyday life. Fawkes-

Kirby et al. (2008) argued that lack of use of adaptive aids of persons with incomplete SCI 

was one of the reasons for fatigue.  In addition, they registered that persons with incomplete 

SCI reported more severe fatigue than those with complete lesions. The results in the present 

study supported that those who experienced burnout, also experienced fatigue, and that the 

symptom of fatigue seemed to be a precursor for burnout.    

Following the pathways in Figure 1, the mediating effects of both LTPA and the 

degree of coping seemed to buffer the negative effects due to stress. This is consistent with 

earlier research. Martin Ginis et al. (2003) demonstrated that changes in pain and stress 

improved well-beeing, and Latimer et al. (2005) found preliminary support for exercise in 

buffering the effects of stress on well-beeing.   

Gerhart, Weitzenkamp, Kennedy, Glass and Charliefue (1999) reported various 

correlates of stress in long-term SCI from a longitudinal study, and Quale, Skanke, Froslie 

and Roise (2009) reported from a cohort study on posttraumatic stress symptoms in severely 

injured patients but neither of the studies found a relationship between stress and severity of 

disability. This finding is consistent with the present study where no differences in PDSS 

were found between the subgroups tetraplegia versus paraplegia.  

In the present study, 2 pathways demonstrated an indirect association between stress 

and fatigue. First, PDSS and LTPA explained 27% of the variance in PEM, and secondly, 

PEM and the degree of coping explained as much as 37 % of the variance in FSS. A stronger 
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association was found between PEM and PBS where PEM and degree of coping explained 51 

% of the variance in PBS. This means that the associations between the variables in the study 

are stronger for PBS than for fatigue. This may be explained by the fact that the measure of 

burnout relies on psychological processes but the measure of fatigue is of a more physical 

nature.  

In order to control for the reported amount of exercise, two different measures were 

used.  A limitation in the use of IPAQ in this population was demonstrated. The IPAQ 

measures were highly skewed towards zero, and as a result did not capture the variation in the 

responses in the relative low physically active population. The response alternatives in LTPA 

included 2 responses for less active persons, either sedentary activities, or low intensity at 

least 4 hours per week. This seemed to be enough to statistically achieve a normal 

distribution, and thereby capture more of the variance in the low physical active population.  

A limitation of this study may be the cross-sectional design and use of self-reports. 

Also, social desirability may result in over-reporting of exercise (Sallis & Saelens, 2000). 

Another limitation was the sample size, and that we do not know anything about the 37% that 

did not respond to the survey, which limits the generalisation. Due to ethical regulations, we 

could not gather details (gender, age, severity of injury and complications) from medical 

records of the non-respondents. There is a possibility that persons with more complications or 

a more severe impairment, even if this is a very inactive population, are less likely to 

participate in a survey like this. The comments from the seven respondents who refused to 

participate indicated severe complications or functional limitations.   

Perspective 

This study examined the prevalence of burnout and fatigue within a sample of persons 

with incomplete SCI. In addition, we analysed the role of physical exercise and degree of 

coping in the association between stress caused by the disability and burnout or fatigue. This 
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sample of persons with incomplete SCI perceived burnout and fatigue more frequently than 

the general population. Physical exercise and degree of coping buffered the associations 

between stress caused by the disability and both fatigue and burnout. Further research is 

needed. We need more knowledge about the physiological variations found among those with 

incomplete SCI. We also need to know more about the association between the physiological 

and psychological variables and how this association may influence degree of coping.   
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Figuere1. Conceptual models used for the mediation analyses.  

 
 

Abbreviations: PDSS: physical disability stress scale; LTPA: Leisure time physical activity; 

PEM: Perceived exercise mastery; PBS: Pines burnout score; FSS: fatigue severity scale. 
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Table 1 Sample and injury characteristics (n= 186) 1 
 Mean (s.d.) Range 

Age (years) 48 (14) 18 - 87 

Age at injury (years) 33 (14) 5 - 60 

Duration of injury (years) 15 (13) 2 - 55 

 n % 

Sex   

   Male 142 76 

   Female 44 24 

Injury level   

   Tetraplegia 85 46 

   Paraplegia 101 54 

Additional illness/ injury 80 43 

 2 
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Table 2.  Mean scores and Pearson’s correlations among variables  1 

 

Variables Mean SD 1. 2. 3. 4. 5. 6. 

         

   1.   PDSS  38.6 23.1 -      

   2.   LTPA   2.3 .9 -.304** -     

   3.   PEM 6.1 2.7 -.343** .516** -    

   4.   Coping  6.6 2.3 -.469** .268** .530** -   

   5.   PBS 2.8 1.2 .564** -.319** -.489** -.705** -  

   6.   FSS  4.4 1.5 .431** -.312** -.464** -.554** .628** - 

         
**. Correlation is significant at the 0.01 level (2-tailed). Abbreviations: PDSS: physical disability stress 

scale; LTPA: Leisure time physical activity; PEM: Perceived exercise mastery; PBS: Pines 

burnout score; FSS: Fatigue severity scale 

 
 2 
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Table 3. Linear Models testing: PDSS � LTPA � PEM � Coping � PBS or FSS 1 
 2 

Variables and paths ∆R2 
β t p 

Model 1: PDSS � LTPA � PME     
LTPA as mediator of PEM      
Path a, PDSS � LTPA .09 -.304 -4.197 .000 
Path b, LTPA �  PEM .26 .516 7.775 .000 
Path c, PDSS � PEM .11 -.343 -4.634 .000 
Path c + path b .27    
                         PDSS  -.197 -2.779 .006 
                         LTPA  .434 6.112 .000 
 
Model 2: PEM � Coping � PBS 

    

Coping as mediator of PBS      
Path a, PEM � Coping .28 .530 7.933 .000 
Path b, Coping �  PBS .49 -.705 -12.705 .000 
Path c, PEM � PBS .23 -.448 -7.092 .000 
Path c + path b .51    
                        PEM    -.161 -2.444 .016 
                        Coping   -.624 -9.479 .000 
 
Model 3: PEM � Coping � FSS 

    

Coping as mediator of FSS      
Path a, PEM � Coping .28 .530 7.933 .000 
Path b, Coping �  FSS .30 -.554 -8.662 .000 
Path c, PEM � FSS .21 -.464 -6.704 .000 
Path c + path b .36    
                         PEM  -.268 -3.606 .000 
                         Coping  -.418 -5.621 .000 
     

 3 

Abbreviations: PDSS: physical disability stress scale; LTPA: Leisure time physical activity; 4 

PEM: Perceived exercise mastery; PBS: Pines burnout score; FSS: fatigue severity scale. 5 

 6 
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                                                                                            Sunnaas sykehus november 2004 
 
Til  
 
Informasjonsbrev : 
”Sammenligning av selvrapportert og målt fysisk form hos personer som 
har levd lenge med ryggmargsskade” 
                                     
En undersøkelse som skal bidra til økt kunnskap om hvordan fysisk aktivitet påvirker fysisk og 
psykisk helse hos personer med ryggmargsskade. 
 
Etter at du var med i prosjektet ”Senfølger etter RMS”, ønsker vi å gjennomføre en 
tilleggsundersøkelse i forhold til fysisk arbeidskapasitet.   
Formålet vil være å bidra til økt kunnskap om hvordan fysisk aktivitet påvirker fysisk og 
psykisk helse hos personer som har levd lenge med en ryggmargsskade. Det har tidligere vært 
lite fokus på om det er overensstemmelse på selvrapportert og objektivt målt/ faktisk 
kondisjonsmessig helse. 
Vi ønsker at resultatene av undersøkelsen skal brukes som grunnlag for å bedre behandlings- 
og oppfølgingstilbudet for denne pasientgruppen.  
 
Deltakelse i prosjektet vil innebære at du vil bli testet ved Klinisk fysiologisk laboratorium 
med arm-/ eller bensykkel, dessuten lungefunksjonsmåling. I tillegg ber vi deg om å svare på 
spørreskjema.   
 
Alle opplysningene vil bli behandlet konfidensielt. Ved publisering/ offentliggjøring av 
resultatene fra etterundersøkelsen, vil alle personopplysninger være fjernet, slik at det ikke vil 
være mulig å identifisere enkeltpersoner. 
 
Det er frivillig å delta, og du kan trekke deg fra hele eller deler av undersøkelsen på ethvert 
tidspunkt – uten nærmere begrunnelse. For de som ikke ønsker å delta, eller som trekker seg 
fra undersøkelsen underveis, vil dette ikke få noen konsekvenser for senere kontakt med og 
behov for tjenester fra helsevesenet.  
 
Dine erfaringer kan øke vår kunnskap og bidra til et bedre behandlings-
/oppfølgingstilbud i fremtiden. 
 
Vi håper derfor at du kan tenke deg å delta i undersøkelsen. 
 
Med vennlig hilsen, 
 
Nils Hjeltnes                  Anne M. Lannem      Hildegun Snekkevik           Ingeborg Lidal 
avd.overlege, dr. med.   Fysio/Prosjektleder        Lege/ Prosjektmedarb.        Lege/ Prosjektmedarb. 
 
JA, jeg har lest ovenstående informasjon og er villig til å delta i undersøkelsen 
 
Nei, jeg ønsker ikke å delta i denne tilleggsundersøkelsen 
   
 
 ………………………………………………………………………………………………… 
Dato                                                           underskrift 

 

 



                                                                                                Sunnaas sykehus oktober 2006 
 
Til  
 
Informasjonsbrev : 
”Sammenligning av selvrapportert og målt fysisk form hos personer som 
har levd lenge med ryggmargsskade” 
                                     
En undersøkelse som skal bidra til økt kunnskap om hvordan fysisk aktivitet påvirker fysisk og 
psykisk helse hos personer med ryggmargsskade. 
 
Du har tidligere vært med på og gitt samtykke til denne studien. Det som dessverre ikke kom 
tydelig frem av informasjonsbrevet og samtykkeerklæringen var at vi i tillegg til data som ble 
samlet inn har behov for å bruke data samlet inn i studien ”Senfølger etter RMS” og data fra 
din journal fra tidligere opphold i Sunnaas sykehus.   
Formålet vil være å bidra til økt kunnskap om hvordan fysisk aktivitet påvirker fysisk og 
psykisk helse hos personer som har levd lenge med en ryggmargsskade. Det har tidligere vært 
lite fokus på om det er overensstemmelse på selvrapportert og objektivt målt/ faktisk 
kondisjonsmessig helse. 
Vi ønsker at resultatene av undersøkelsen skal brukes som grunnlag for å bedre behandlings- 
og oppfølgingstilbudet for denne pasientgruppen.  
 
Alle opplysningene vil bli behandlet konfidensielt. Ved publisering/ offentliggjøring av 
resultatene fra etterundersøkelsen, vil alle personopplysninger være fjernet, slik at det ikke vil 
være mulig å identifisere enkeltpersoner. 
 
Det er frivillig å delta, og du kan trekke deg fra hele eller deler av undersøkelsen på ethvert 
tidspunkt – uten nærmere begrunnelse. For de som ikke ønsker å delta, eller som trekker seg 
fra undersøkelsen underveis, vil dette ikke få noen konsekvenser for senere kontakt med og 
behov for tjenester fra helsevesenet.  
 
Dine erfaringer kan øke vår kunnskap og bidra til et bedre behandlings-
/oppfølgingstilbud i fremtiden. 
 
Vi håper derfor at du kan tenke deg å delta i undersøkelsen. 
 
Med vennlig hilsen, 
 
Nils Hjeltnes                   Anne M. Lannem                  Ingeborg Lidal 
avd.overlege, dr. med.    Fysio/Prosjektleder         Lege/ Prosjektmedarb. 
 
JA, jeg har lest ovenstående informasjon og gir samtykke til at data beskrevet over kan brukes 
i undersøkelsen 
 
Nei, jeg ønsker ikke å delta i denne tilleggsundersøkelsen 
   
 
 ………………………………………………………………………………………………… 
Dato                                                           underskrift 

 

 



RMS og overtreningsproblematikk – Hoveddel – 27.11.08   

Forespørsel om deltakelse i forskningsprosjektet 

Fysisk trening og personer med inkomplett ryggmargsskade (RMS); 

opplevelser i forhold til treningsmestring og mulig 

overtreningsproblematikk, dybdeintervju. 
Bakgrunn og hensikt 
Dette er et spørsmål til deg om å delta i en forskningsstudie for å utdype tidligere funn i studier i forhold 
til opplevelse av trening, treningsmestring og eventuell stressopplevelse og stresshåndtering i forhold til 
trening. Skaden din er av den typen vi ønsker å undersøke.   
 
Treningsvaner hos personer med ryggmargsskade og opplevelse treningsmestring er kartlagt i tidligere 
studier fra Sunnaas sykehus HF. Personer med inkomplett skade som trener regelmessig, rapporterer en 
mindre grad av mestring i forhold til trening enn de som ikke trener. I denne studien forsøker vi å finne 
mulige forklaringer på dette. 
 
Hva innebærer studien? 
Deltakelse i denne studien innebærer at vi gjennomfører et intervju med deg. Intervjuene blir tatt opp på 
bånd, og du vil bli bedt om å godkjenne utskriftene av det vi snakker om. I tillegg vil det bli hentet ut 
opplysninger fra din journal ved Sunnaas sykehus HF. Resultatene av intervjuene vil bli lagret og 
oppbevart utilgjengelig for innsyn. Dataene vil bli publisert i ikke identifiserbar form. 
 
Mulige fordeler og ulemper 
Erfaringer fra studien vil senere kunne hjelpe andre med samme diagnose. 
 
Hva skjer med informasjonen om deg?  
Informasjonen som registreres om deg skal kun brukes slik som beskrevet i hensikten med studien. Alle 
opplysningene vil bli behandlet uten navn og fødselsnummer/direkte gjenkjennende opplysninger. En kode 
knytter deg til dine opplysninger gjennom en navneliste. Det er kun autorisert personell knyttet til prosjektet 
som har adgang til navnelisten og som kan finne tilbake til deg. Det vil ikke være mulig å identifisere deg i 
resultatene av studien når disse publiseres. Hvis du sier ja til å delta i studien, har du rett til å få innsyn i 
hvilke opplysninger som er registrert om deg. Du har videre rett til å få korrigert eventuelle feil i de 
opplysningene vi har registrert. Dersom du trekker deg fra studien, kan du kreve å få slettet innsamlede 
opplysninger. Opplysningene blir senest slettet i 2016.  
 
Frivillig deltakelse 
Det er frivillig å delta i studien. Dersom du ikke ønsker å delta, trenger du ikke å oppgi noen grunn, og 
det får ingen konsekvenser for den videre behandlingen du får ved sykehuset. 
Dersom du ønsker å delta, undertegner du samtykkeerklæringen på denne siden. Om du nå sier ja til å delta, 
kan du senere trekke tilbake ditt samtykke uten at det påvirker din øvrige behandling på sykehuset. Dersom 
du senere ønsker å trekke deg, kan du kontakte klinisk stipendiat, fysioterapeut Anne M. Lannem, tlf. 
66969278 eller 95101005. 
 
Ytterligere informasjon om studien finnes i kapittel A – utdypende forklaring av hva studien 
innebærer. 
Ytterligere informasjon om personvern og forsikring finnes i kapittel B – Personvern, økonomi og 
forsikring.  
 
Samtykkeerklæring følger etter kapittel B.



RMS og overtreningsproblematikk – Kapittel A og B – 27.11.08   

Kapittel A- utdypende forklaring av hva studien innebærer 
 
Kriterier for deltakelse 
Personer med inkomplett ryggmargsskade (AIS-D) som har levd med skaden i minst 5 år. Utvalget vil 
bli hentet fra pasientregisteret ved Sunnaas sykehus HF. 4-8 informanter vil bli kontaktet. Utvelgelsen 
vil skje i samarbeide med den kliniske avdelingen som har ansvar for kontrolloppfølging av personer 
med RMS. 
 
Bakgrunnsinformasjon om studien 
Til nå har det vært gjort lite for å få frem om det er forskjell på komplette og inkomplette skader og 
hva de får ut av trening. Det som er av retningslinjer i dag er utarbeidet fra Sosial- og Helsedirektoratet 
i 2004. Det er lite detaljert, og selv om det fremkommer hva de ulike gruppene bør trene med, er det 
ingen anbefaling om hvordan og hvilken tilrettelegging som kan være nødvendig, eller hvordan de 
ulike gruppene opplever treningen. Det er behov for mer kunnskap innen dette området. 

Funnene fra tidligere studier ved Sunnaas sykehus HF i forhold til opplevelser rundt trening hos 
personer med RMS er spennende. I en oppfølgingsstudie ønsker vi nå å sette fokus på om det stemmer 
at personer med inkomplett RMS i mindre grad opplever mestring av fysisk trening. Dette temaet er 
svært aktuelt, og andre forskningsmiljøer har også satt fokus på beslektede begrep (fatique i Fawkes 
Kirby et al. 2008).  

Ut fra begge disse temaene kan de med inkomplett skade være spesielt i faresonen for 
overtrening og eventuell utbrenthet. For mye trening i forhold til ressurser og for lite hvile mellom 
treningsdosene kan føre til en overbelastning.   
  
Alternative prosedyrer eller behandling pasienten får dersom personen velger å ikke delta i 
studien 
Det vil ikke få noen konsekvenser for deg i forhold til behandling eller senere innleggelser ved 
Sunnaas sykehus HF hvis du ikke ønsker å delta i studien. 
 
Undersøkelse 
Det vil bli foretatt dybdeintervju med åpne spørsmål rundt trening og hva det betyr for den enkelte, 
forholdet til trening, opplevelse av treningsmestring, grad og type motivasjon for trening, eventuell 
overtrening, stress i forbindelse med trening og håndtering av den eventuelle stressopplevelsen. I 
tillegg vil det hentes ut opplysninger knyttet til skaden din og rehabiliteringsoppholdet ditt fra 
journalen ved Sunnaas sykehus HF. 
 
Tidsplan 
Intervjuene vil finne sted fra desember 2008 til februar 2009. Intervjuene vil ta ca. en time og finne 
sted på Sunnaas sykehus HF, Anne Lannem`s kontor ved Norges Idrettshøgskole eller pr. telefon. 
 
Mulige fordeler og ulemper 
Erfaringer fra studien vil senere kunne hjelpe andre med samme diagnose. 
 
 

Kapittel B - Personvern, økonomi og forsikring 
 
Personvern 
Opplysninger som registreres om deg er det som kommer frem i intervjuet samt medisinske 
opplysninger om skadeomfang og rehabiliteringsforløp hentet ut fra journalen din ved Sunnaas 
sykehus HF.   
 



RMS og overtreningsproblematikk – Kapittel A og B – 27.11.08   

Sunnaas sykehus HF ved administrerende direktør er databehandlingsansvarlig. 
 
 
Utlevering av materiale og opplysninger til andre 
Hvis du sier ja til å delta i studien, gir du også ditt samtykke til at avidentifiserte opplysninger 
utleveres til Professor Marit Sørensen og 1.Amanuensis Pierre-Nicolas Lemyre, PhD 
ved Norges idrettshøgskole. 
 
Rett til innsyn og sletting av opplysninger om deg og sletting av prøver  
Hvis du sier ja til å delta i studien, har du rett til å få innsyn i hvilke opplysninger som er registrert om 
deg. Du har videre rett til å få korrigert eventuelle feil i de opplysningene vi har registrert. Dersom du 
trekker deg fra studien, kan du kreve å få slettet innsamlede opplysninger, med mindre opplysningene 
allerede er inngått i analyser eller brukt i vitenskapelige publikasjoner.  
 
Økonomi  
Studien er finansiert gjennom forskningsmidler fra Sunnaas sykehus HF og Norges Idrettshøgskole. 
Deltakerne i studien vil få dekket eventuelle reiseutgifter. 
 
Forsikring  
Deltakerne i studien er omfattet av pasientskadeerstatningsordningen gjennom Sunnaas sykehus HF. 
 
Informasjon om utfallet av studien 
Som deltaker i studien har du rett til informasjon om publisering av resultatene i studien. Dette vil bli 
sendt deg når det foreligger. 
 

Samtykke til deltakelse i studien 
 
 
Jeg er villig til å delta i studien  
 
 
---------------------------------------------------------------------------------------------------------------- 
(Signert av prosjektdeltaker, dato) 
 
 
 
 
Jeg bekrefter å ha gitt informasjon om studien 
 

 
---------------------------------------------------------------------------------------------------------------- 
(Signert, rolle i studien, dato) 
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Forespørsel om deltakelse i forskningsprosjektet 

 ”  Forekomst av overbelastningsproblematikk og tretthet hos 

personer med inkomplett ryggmargsskade, en tverrsnittsstudie” 
Bakgrunn og hensikt 
Dette er et spørsmål til deg om å delta i en forskningsstudie for å kartlegge hyppigheten av 
overbelastnings- og feilbelastningsproblematikk, utmattelsessymptomer, tretthet og treningsmestring 
hos personer med inkomplett ryggmargsskade. Ved en spørreundersøkelse vil vi nå kartlegge dette 
nærmere som et grunnlag for å kunne utarbeide retningslinjer for trening av personer med inkomplett 
ryggmargsskade. Sunnaas sykehus HF er ansvarlig for studien. 
 
Hva innebærer studien? 
Deltakelse i studien innebærer at du svarer på vedlagte spørreskjema og sender det tilbake i vedlagte 
svarkonvolutt sammen med samtykkeerklæringen. Deltakelse innebærer ingen prøver eller 
undersøkelser, du vil bruke ca 30 minutter på å svare på skjemaet.  
 
Mulige fordeler og ulemper 
Erfaringer fra studien vil senere kunne hjelpe andre med samme diagnose. 
 
Hva skjer med prøvene og informasjonen om deg?   
Informasjonen som registreres om deg skal kun brukes slik som beskrevet i hensikten med studien. Alle 
opplysningene og prøvene vil bli behandlet uten navn og fødselsnummer eller andre direkte 
gjenkjennende opplysninger. En kode knytter deg til dine opplysninger gjennom en navneliste.   
 
Det er kun autorisert personell knyttet til prosjektet som har adgang til navnelisten og som kan finne 
tilbake til deg. Navnelisten med koden som knytter deg til dine opplysninger slettes ved avslutning av 
prosjektet i 2016. Det vil ikke være mulig å identifisere deg i resultatene av studien når disse publiseres.   
 
Frivillig deltakelse 
Det er frivillig å delta i studien. Du kan når som helst og uten å oppgi noen grunn trekke ditt samtykke 
til å delta i studien. Dette vil ikke få konsekvenser for din videre behandling. Dersom du ønsker å delta, 
undertegner du samtykkeerklæringen på siste side. Om du nå sier ja til å delta, kan du senere trekke 
tilbake ditt samtykke uten at det påvirker din øvrige behandling eller kontakt med Sunnaas sykehus HF. 
Dersom du senere ønsker å trekke deg eller har spørsmål til studien, kan du kontakte Anne M. Lannem 
på 95101005. 
 
Ytterligere informasjon om studien finnes i kapittel A – utdypende forklaring av hva studien 
innebærer. 
Ytterligere informasjon om personvern og forsikring finnes i kapittel B – Personvern,  økonomi og 
forsikring.  
 
Samtykkeerklæring følger etter kapittel B.
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Kapittel A- utdypende forklaring av hva studien innebærer 
Kriterier for deltakelse 
Alle personer med inkomplett ryggmargsskade som har vært til rehabiliteringsopphold ved Sunnaas 
sykehus HF og var skadet før september 2008 og under 60 år på skadetidspunktet vil forespørres om å 
delta.  
 
Bakgrunnsinformasjon om studien  
Treningsvaner hos personer med ryggmargsskade og opplevd treningsmestring er kartlagt i tidligere 
studier (Lannem et al. 2005, 2007 og 2009). Resultatet indikerer en forskjell på hvordan personer med 
komplett og inkomplett ryggmargsskade selvrapporterer treningsmestring. De med inkomplett skade 
som trener regelmessig, rapporterer at de opplever mindre grad av mestring av fysisk trening enn de 
som ikke trener. Dette er annerledes enn for personer med komplett skade (Lannem et al. 2007) og for 
befolkningen generelt (Sørensen 1997). Andre forskningsmiljøer har satt fokus på beslektede begrep 
som utmattelse (Fawkes-Kirby et al. 2008). I intervjuer våren 2009 med personer med inkomplett 
skade fikk vi bekreftet at noen sliter med utmattelsessymptomer, overbelastning og opplevelse av lav 
treningsmestring. Ved en spørreundersøkelse vil vi nå kartlegge dette nærmere som et grunnlag for å 
kunne gi bedre råd om trening til personer med inkomplett ryggmargsskade.  
 
Undersøkelser og annet den inkluderte må gjennom 
Undersøkelsen består i å fylle ut og sende tilbake det tilsendte spørreskjema, eller ta kontakt med 
prosjektleder for å gjennomføre intervjuet pr. telefon. 
Tidsskjema  
Spørreskjemaene sendes ut i vår/sommer 2010. 
 
Mulige fordeler 
Ved å bli med på undersøkelsen, hjelper du oss med å forbedre rehabiliteringstiltak for personer med 
inkomplett ryggmargsskade.  
 
Pasientens/studiedeltakerens ansvar 
Det pålegges ikke noe ansvar på den enkelte deltaker ut over det å fylle ut og returnere spørreskjemaet.  
 

 

Kapittel B - Personvern, økonomi og forsikring 
 
Personvern 
Opplysninger som registreres om deg er det som kommer frem i spørreskjemaet samt medisinske 
opplysninger om skadeomfang og rehabiliteringsforløp hentet ut fra journalen din ved Sunnaas 
sykehus HF.   
Formålet er å kontrollere at studieopplysningene stemmer overens med tilsvarende opplysninger i din 
journal. Alle som får innsyn har taushetsplikt. 
Sunnaas sykehus HF er databehandlingsansvarlig. 
  
Utlevering av materiale og opplysninger til andre 
Hvis du sier ja til å delta i studien, gir du også ditt samtykke til at Professor Marit Sørensen og 
1.Amanuensis Pierre-Nicolas Lemyre, PhD ved Norges idrettshøgskole gis innsyn i dataene som 
samles inn. 
  
Rett til innsyn og sletting av opplysninger om deg  
Hvis du sier ja til å delta i studien, har du rett til å få innsyn i hvilke opplysninger som er registrert om 
deg. Du har videre rett til å få korrigert eventuelle feil i de opplysningene vi har registrert. Dersom du 
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trekker deg fra studien, kan du kreve å få slettet innsamlede prøver og opplysninger, med mindre 
opplysningene allerede er inngått i analyser eller brukt i vitenskapelige publikasjoner.  
 
Økonomi  
Studien er finansiert gjennom forskningsmidler fra stipendiatmidler fra Norges Idrettshøgskole og fra 
Birgit og Rolf Sunnaas minnefond. 
 
Forsikring  
Det er ingen potensiell risiko forbundet med å delta i studien, og det gjelder derfor ingen spesielle 
forsikringsordninger for studien. 
 
Informasjon om utfallet av studien 
Resultatene fra undersøkelsen vil bli publisert i 1-2 artikler i internasjonale tidsskrifter, presentasjoner 
på nasjonale og internasjonale konferanser og gjennom Landsforeningen for Ryggmargsskadde. 
Resultatene vil også inngå som en del av doktorgradsavhandlingen til Anne M. Lannem ved Norges 
Idrettshøgskole. 
  

 
Samtykke til deltakelse i studien 
 
 
Jeg er villig til å delta i studien  
 
 
---------------------------------------------------------------------------------------------------------------- 
(Signert av prosjektdeltaker, dato) 
 
 
 
Jeg bekrefter å ha gitt informasjon om studien 
 
Anne M. Lannem, Prosjektleder 
 

 
---------------------------------------------------------------------------------------------------------------- 
(Signert, rolle i studien, dato) 
 
 
Legg samtykkeerklæringen i svarkonvolutten sammen med spørreskjemaet. 





 

  

 

Appendix III 
 

Questionnaire studies 1 and 2 
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Appendix V 

Interview guide to the study: 

Incomplete Spinal Cord Injury (SCI), exercise mastery and 
stress coping. 

Exercise habits, perceived exercise fitness and exercise mastery were examined in 
previous research from this hospital. The results demonstrated that exercise mastery was 
perceived differently in persons with complete and incomplete SCI. Those with incomplete 
SCI perceived less exercise mastery the more hours they exercised per week. This is different 
than for persons with complete injury and for the general population. Therefore this study 
wanted to explore the experiences with exercise mastery in individuals that had lived for some 
time with an incomplete SCI. You can help us to find some explanation in this interview. 

• Feel free to add anything. 
• There is no right or wrong answers; we’re just trying to get a “feel” for how you 

perceive exercise, and how it is for you to live with an incomplete SCI. 
• Everything that you say will be kept confidential; when we present any of the data, we 

will protect your confidentiality. 
• Your participation is voluntary, and if for some reason you want to stop the discussion 

at some point, you can do that. You will have to read the interview and confirm further 
use before the analyses.     

 
Questions: 
General 

1. How did the SCI influence your life? Please, can you first tell about your life 
situation and changes over time( before injury/ just after injury/ the first years/ 
and today) in relation to  

• Your SCI 
• Work situation 
• Family 
• Leisure time 

Do you want to add anything? 
 

Exercise and physical activity 
We define physical activity and exercise as follows: “Physical activity is defined as any 
bodily movement produced by skeletal muscles that result in energy expenditure” and  
“Exercise is a subset of physical activity that is planned, structured, and repetitive and 
has as a final or an intermediate objective the improvement or maintenance of physical 
fitness” 
 

2. Can you describe your level of physical activity / exercise habits before and after 
you got the SCI? 

a) In relation to regularity and amount 
b) How you exercise; alone, in a sport club or similar regular 

activity, with a coach or physiotherapist? 
 



 2 

3. Can you describe how you perceive or have perceived exercise / physical activity, 
and how this has developed? Do you perceive exercise as a resource building 
activity that contributes with joy and coping in everyday life? …. Or is it/ has it 
been an extra burden in everyday life? 

a) Before injury 
b) During and just after rehabilitation 
c) At present (eventually the latest years) 

  
 
Motivation for exercise 

4. Can you describe your motivation for exercise in the different stages and now? 
a) Before injury 
b) During and just after rehabilitation 
c) At present (eventually the latest years) 

 
5. Have you experienced beneficial and poor stages regarding exercise? How can 

you describe the stages and differences? 
 
 

6. What motivates you for exercise /physical activity? And has the motivation 
changes in relation to 

a) Before injury 
b) During and just after rehabilitation 
c) At present (eventually the latest years) 

 
 

7. What goals do you have for exercise, and how has this been in different stages? I 
want to know about both general and more specific goals. 

a) During and just after rehabilitation 
b) At present (eventually the latest years) 
c) In eventually beneficial and poor stages 

 
 

8. To what extend to you reach your goals? How do you notice (or have you noticed) 
if you reach your goals? 

a) During and just after rehabilitation 
b) At present (eventually the latest years) 
c) In eventually beneficial and poor stages 

 
 

9. Have the rehabilitation professionals influenced your goals? 
 
Exercise Mastery: 
Exercise mastery is defined as a perception of competence when executing physical 
exercise.    
 

10.  How do you perceive exercise mastery? How has it been through the years? 
a) During and just after rehabilitation 
b) At present (eventually the latest years) 
c) In eventually beneficial and poor stages 



 3 

Stress in everyday life 
 

11. How do you perceive stress in everyday life? 
a) During and just after rehabilitation 
b) At present (eventually the latest years) 
c) In eventually beneficial and poor stages 

 
12. How do you tolerate stress in everyday life? 

a) During and just after rehabilitation 
b) At present (eventually the latest years) 
c) In eventually beneficial and poor stages 

 
Perceived overtraining and burnout 

Overtraining and Burnout were defined similar to overtraining and burnout in 
elite athletes. Overtraining was defined as “An accumulation of training and 
nontraining stress resulting in long-term decrement in performance capacity with or 
without related physiological and psychological signs and symptoms of overtraining in 
which restoration of performance capacity may take weeks or month.” Burnout was 
defined as “A multidimensional syndrome depicted by emotional and physical emotion, 
devaluation of sport participation, and a reduced sense of accomplishment”. 
Overtraining and burnout share symptoms, except that in burnout loss of motivation for 
further exercise is present.    
 

13. Have you ever experienced exercise as an extra burden? How and when? 
 

14. Have you ever experienced anything like overtraining or burnout? 
 

15. When did this happen? 
 

16. How did you feel about it? 
 

17. How did you cope with it? 
 

18. What did it result in? 
 

19. What consequences did you experience from it? 
 

20. Did it influence your relation to exercise? 
 

21. Had you experienced exercise differently if you had a complete SCI? 
 

22. What about sleep? Do you have any sleep disturbances? Is it different from 
before injury? 

 
23. What about your general optimism? On a scale 1-10, what is your rating? 

 
24. Do you have any additional comments? 

 
 
Thank you for your time! 
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ERRATA 
 
The following changes have been made in the text since submission to the doctoral 
committee: 
 
Page 12, line 20: “In the following physical exercise advices will be presented.” is changed to 
“In the following, findings related to physical exercise and SCI will be presented.” 
 
Page 14, line 26: “…initiative of rehabilitation were…” is changed to: “…initiation of 
rehabilitation was…” 
 
Page 19, line 20: “Iso-Ahloah” is changed to: “Iso-Ahloa”. 
 
Page 27, line 27 “…considered context-free…” is changed to “…considered a context-free…” 
 
Page 41, line 19: “…their lifes…” is changed to “…their lives…”  
 
Page 41, line 27: “…Exercise Quesitonnaire…” is changed to “…Exercise Questionnaire…” 
 
Page 43, lines 9-10: “…either fulfilment of expectations of physical function or successful of 
expectations to actual physical function…” is changed to “…either fulfilment of expectations 
of physical function or successful adjustment of expectations to actual physical function…” 
 
Page 45, linies 16 - 17: “…34 persons (49%) was able to walk more than 500 metre…” is 
changed to “…34 persons (49%) were able to walk more than 500 metres…”  
 
Page 53, line 23: “…exercise help…” is changed to “…exercise helps…” 
 
Page 56, line 11: “…can end up with sustained arousal.” is changed to “…can lead to 
sustained arousal.” 
 
Page 57, line14: “…also use less needed adapted aids.” is changed to “…also make less use of 
needed adapted aids.” 
 
Page 57, line 21 - 22: “In long-term…” is changed to “In the long-term…” 
 
Page 59, line 13: “Stress often increased in connection to work.” is changed to “Stress often 
increased in connection with work.” 
 
Page 62, line 19: “…overloading process is triggers…” is changed to “…overloading process 
triggers…” 
 
Page 64, line 11: “…disease may develope.” is changed to “…disease may develop.” 
 
Page 68, line 8: “…physiological and psychological may influence…” is changed to 
“…physiological and psychological factors may influence…” 






