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Abstract

A spinal cord injury (SCI) changes a person’s ilifenany ways. Physical
exercise has traditionally been used in SCI-reftatidn to maximise the possibilities
for a better life by increasing physical capagityysical function and psychological
well-being. In general, research supports that ighy/exercise is associated with
improved physical fitness, health and psychologigzl-being in persons with SCI.
Even so, the level of physical activity is stilltan this population, and there is limited
knowledge regarding benefits from physical exerpesicularly in persons with
functionally incomplete SCI.

The main aim of this dissertation was to examimertie of physical exercise
on positive and negative health outcomes for persadth incomplete SCI. Using the
Cognitive Activation Theory of Stress (CATS) aganfiework, the objectives were to
investigate how self-perceptions of exercise argimgpwith disability-stress
influenced the association between stress causddalility and the health outcome.

The overall design of the dissertation comprisggagulation of methods
including the collection of both quantitative anghdjtative data. The mixed method
approach was carried out across the four coordirgttalies, starting with one cross-
sectional mailed survey (studyl).

The results in study 1 (Paper I), demonstratedttizste who performed
physical exercise regularly perceived a signifibahigher life satisfaction than those
who did not exercise. To experience oneself asipalfssfit, was the only variable
which contributed significantly to improved lifetsdaction (Paper ). Perceived
fithess mediated the association between physiestise and life satisfaction (new
analysis with data from study 1). Study 1 also ads® some puzzling results where
more physical exercise was related to lower peroepf exercise mastery. These
results prompted study 2 which was performed ireotd compare exercise related
self-perceptions in persons with complete and persath incomplete SCI. The cross-
sectional study included both clinical examinatiansl a questionnaire. Exercise
mastery was perceived differently in persons wititancomplete and functionally

incomplete SCI (Paper II). More in-depth knowledaggs needed regarding exercise



perceptions and persons with incomplete SCI, aaxkfbre, a qualitative interview-
study was performed (study 3). The in-depth expionandicated that perceived
exercise mastery was associated with unrealispe@ations concerning the extent
that physical exercise could contribute to regajron maintaining physical function
(Paper lll). Increased fatigue was associated legh use of adapted aids. Further, if
the total physical demands in life increased alibedotal resources available,
physical exercise seemed to turn into an extrasbre(Paper Ill). In order to establish
the prevalence of the qualitative findings, andrdeaore about the relationship
between the variables studied, a cross-sectiondggansurvey, was performed.
Physical exercise and the degree of coping witahility-stress mediated the
relationship between stress perceived from thebdigaand both burnout and fatigue
(Paper IV).

The main results demonstrated that the role ofiphlyexercise in the health-
stress relationship was a double-edged sword fizops with incomplete SCI. On the
one hand it played a positive role in this assamian that those who exercised
experienced higher life satisfaction than those wkee physically inactive (study 1).
Physical exercise mediated the association betdsability-stress and burnout and
fatigue (study 4). On the other hand, physical @serturned into a stressor when the
total physical demands in everyday life exceededuhctional capacity (study 3).
This is supported both by CATS and other reporésgarch. Perceived fitness
mediated the positive relationship between exelaigklife satisfaction (study 1),
whereas perceived exercise mastery contributedrightively (study 1) and
positively (study 4) to health outcomes. The higherindividuals rated their coping
with stress caused by their disability, the lowent scored on both burnout and

fatigue.

Keywords: Incomplete spinal cord injury, physical exercisgf-perceptions in

exercise, coping with disability-stress, life siction, burnout and fatigue.



1. Background

“Find a way of training that you enjoy, preferalymething which is
more than just the usual physiotherapy.

Accept your disability, the fact that you won't essarily be completely
cured, but make the most of what you've got. Soondater you'll get used to
it anyway.

Just about all forms of physical exercise can laptatl to suit
handicapped people. | think it's especially impottir people with a disability
like mine to keep in good shape, as the abilitydpe with everyday life often
depends on narrow margins.”

(Female, 24 years old, with spinal cord injury sir2900.

A comment written on one of the questionnairegtias 4)

A spinal cord injury (SCI) changes a person’silifenany ways. This
dissertation investigated the consequences of aB&€how physical exercise possibly
may enhance the abilities of coping with the dersasfdeveryday life for those living
with incomplete SCI. The following sub-sectionsgaet information about SCI,
recommendations for physical exercise, and a rewoietive literature on the effects of

physical exercise and SCI.

1.1. SCI

The neurological disturbance and the functionaldimpent due to a SCI
depend on the injury level, and whether the injiryhe spinal cord is complete or
incomplete. The severity of the injury is clasgifia accordance with the American
Spinal Injury Association (ASIA) Impairment Scakl$ A-E) (Marino et al., 2003;
Maynard et al., 1997). This classification systermodified from the five category
system to classify completeness, introduced bykelsand co-workers (Frankel et al.,

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



functionally incomplete SCI are used synonymousth\8Cl AlS-D, and the wording
complete SCI or motor complete SCI is used synomgtyowith SCI AIS A-B.

CERYICAL MERYES
Head and Meck
Diaphram
Deltnids, Biceps
Wrist Extenders

Abdaminal
rMuscles

Figure 1.
lllustration of the spinal cord including referesde muscle innervations.
(http://www.spinalinjury.net)

The term tetraplegia is used when the SCI is lacaie¢he cervical part of the
spine (coloured red in Figure 1). Tetraplegia rssinlimpairments in all extremities,
in addition to central parts of the body. The teranaplegia refers to SCI below the
cervical level, i.e. the thoracic, lumbar or sateakls. Persons with paraplegia have
paresis and paralyses in the lower extremitieaddlition to parts of the stomach and
back muscles, depending on the level of injuryfigire 1. A cauda equine lesion
damages only spinal roots and not the spinal deedfi A cauda equine lesion is
defined as an injury in the lumbo-sacral nervesaathin the neural canal. The
results may be a so-called areflexic bladder, bowmd lower limb paresis/paralysis.
Injuries involving the conus medullaris or the cawdjuine are usually included into

the paraplegia group (Marino et al., 2003).
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Table 1.

Classification of injury severity; previous systéfmankel A — E), and current system

(AIS A - E).

Frankel (Frankel et al., 1969)

AIS (Marino et al., 2003)

Frankel A

Frankel B

Frankel C

Frankel D

Frankel E

No Function

Only sensory

function

Some sensory an
motor

preservation

Useful motor

function

Normal function

below injury level

AIS A - Complete

AIS B - Incomplete

dAIS C - Incomplete

AIS D - Incomplete

AIS E - Normal

No sensory or motor function i
preserved in the sacral (S)

segments S4 - S5.

Sensory, but not motor functio
is preserved below the
neurological level and includes

the sacral segments S4 - S5.

Motor function is preserved
below the neurological level,
and more than half of the key
muscles below the neurologica
level have a muscle grade lessg
than 3 (Grades 0 — 2) (3=
Movements against gravity but

not against resistance).

Motor function is preserved
below the neurological level,
and at least half of the key
muscles below the neurologica
level have a muscle grade of 3

or more.

Sensory and motor functions gre

normal

1

D

1
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There is a distinction between traumatic and naostratic injury. A traumatic
SCl is an injury caused by an external trauma ssatirect or indirect damage to the
spinal cord. In Norway, the most common causesapfmatic SCI are traffic
accidents, falls or sports injuries (Hjeltnes, 20@8non-traumatic SCI is a non-
progressive damage to the spinal cord, for exargused by infection, circulatory
disturbance or a tumor (benign or malignant), arsea by medical or surgical
treatment. In addition, a non-traumatic injury ¢@ncongenital (hereditary or acquired
during pregnancy or childbirth) (Hjeltnes, 2004).

Both the number of people with incomplete injudesl the long-term survival
of persons with SCI have increased (DeVivo & CH¥1,1; Hartkopp, Brannum-
Hansen, Seidenschnur, & Biering-Sgrensen, 199730Rs living with SCI are
confronted with various health problems relateddsociated conditions or to
secondary conditions, even many years post inplgemen-Vrencken, de Witte,
Post, & van den Heuvel, 2007; Dunn, Love, & Ravesl@000; Hitzig, Campbell,
McGillivray, Boschen, & Craven, 2010; Hitzig, ERdijller, & Sakakibara, 2011,
Krahn, Suzuki, & Horner-Johnson, 2009; Middletoim|.Taylor, Soden, &
Rutkowski, 2004). Included in these health-riskals physical inactivity. Physical
exercise is of particular importance in order teyent cardiovascular diseases in the
population of persons with SCI (Wahman, Nash, Le®&iger, & Levi, 2010;
Wahman et al., 2010). In the following, findingsated to physical exercise and SCI

will be presented.

1.2. Physical exercise for persons with SCI

“The World Health Report 2002 - Reducing Risks, Btomg Healthy Life’,
published by WHO, focuses on health risks. Physgatcise was introduced as a
health promoter. Among the most serious risk fagtare those predominating in
wealthy societies, i.e. high blood pressure ant bigod cholesterol level, tobacco
and alcohol consumption, obesity gutdysical inactivity WHO, 2002). Physical

inactivity has been identified as the fourth leadiisk factor for global mortality, and

12



therefore WHO has focused on physical activityHealth (WHO 2010). For health
benefits, adults (aged 18-64 years) should pertdrieast 300 minutes of moderate-
intensity aerobic physical activity per week (WHQLR). In Norway, the Norwegian
Directorate of Health has proposed similar recongagons with a minimum of 30
minutes brisk walking daily (Jansson & AndersséiQ8).

Haskel, Blair and Hill (2009) reported that persaiith physical disabilities are
among the least active populations, and that tlaee Imore to gain from increasing
the level of physical activity than the general plagion.

The positive connection between exercise and healtidition in persons with
SCI was established in a clinical context by Sidiig Guttmann more than sixty
years ago (Guttmann, 1976; Scruton, 1998). He fdliatsport activities positively
influenced physiological, psychological and so&@ll-rehabilitation, and Guttmann
therefore integrated sport activities in the relitbion programme for patients at
Stoke Mandeville Hospital, UK. Even so, previousdgs of physical activity and
physical exercise have reported low levels of ptalsactivity and physical capacity in
persons with SCI (Buchholz, McGillivray, & Pencha2903; Haisma et al., 2006;
Hjeltnes & Wallberg-Henriksson, 1998; Janssen, Deljer, Veeger, & van der
Woude, 2002; Martin Ginis et al., 2010b; Saebu &8sen, 2010). Martin Ginis et al.
(2010b) reported that those using a wheelchaiamabulation 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 performgdearching BibsysAsk,
Medline, PubMed, and Google Scholar in order taiifg appropriate literature on
physical exercise and SCI. The purpose of the bearwas to get an updated base of
literature when performing the studies on SCI amda@mes of exercise. The focus
was on literature published from 2000 — 2007 iniclgdhe key words: spinal cord
injury, health, exercise, physical activity, qualdf life, life satisfaction, and

combinations of these.
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In order to identify the most recent literaturaeav search with the same
keywords was performed in May 2011. The searchliwated to include review
articles from 2006-2011. An overview of recent eswiarticles presenting the effects
of physical activity, exercise and physiotherapgitiventions on SCI is given in Table
2. The overview also includes one meta-analysis. Juality of each article was
assessed using the Grading of Recommendationsskssat Development and
Evaluation (GRADE) guidelines and presented in &&b({Balshem et al., 2011,
Guyatt et al., 2011a; Guyatt et al., 2011b; Guyaktman, Schunemann, Tugwell, &
Knottnerus, 2011c; Guyatt et al., 2011d). It shdadchoted that the assessment was
made by one person only (the author of this diatiert). Review-articles that included
research on persons with complete SCI exclusivelsewot included.

The search in 2007 revealed a considerable amdlitdrature. Quantitative
measurements have been used to report physiolagiddiunctional improvements
from physical exercise, i.e. oxygen consumptiontaimelic changes, walking distance
or other measures of activities in everyday lifengken et al., 2002; Nash, 2005;
Zoeller, Jr. et al., 2005). Also changes in psyobimlal parameters such as quality of
life (QoL) and well-being related to a physicalltiae life-style has been reported
(Devillard, Rimaud, Roche, & Calmels, 2007; Latimdiartin Ginis, & Hicks, 2005;
Manns & May, 2007; Post, de Witte, van Asbeck, Bék, & Schrijvers, 1998;
Tasiemski, Kennedy, Gardner, & Taylor, 2005). Ewgth the great number of
articles, the literature was limited regarding pesswith incomplete injuries and
physical exercise exclusively.

The result of the search in 2011 (presented inélaplvas based on review
articles and one meta-analysis. The qualities @fttticles were assessed to be of
moderate and high quality according to the GRADHlglines (Balshem et al., 2011,
Guyatt et al., 2011c). The result verified thatyeanitiation of rehabilitation was
recommended (Labruyere, Agarwala, & Curt, 2010kr€hwas some initial evidence
of the effect of exercise regarding fitness, sttierand function, however all the

authors point out methodological weaknesses dgentdl sample sizes and lack of
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Utkast 17.08.2011

controls in many of the studies (Devillard et 2007; Harvey, Lin, Glinsky, & De,
2009; Kloosterman, Snoek, & Jannink, 2009; Spoa¥anssen-Potten, Kerckhofs, &
Seelen, 2009; Valent, Dallmeijer, Houdijk, Talsi&ajan der, 2007). Gait training of
various types seemed effective regardless of typetervention, i.e. treadmill therapy
with or without body weight support, over groundlkirag or with robot assistance
(Swinnen, Duerinck, Baeyens, Meeusen, & Kerckh2®4,0; Mehrholz, Kugler, &
Pohl, 2008).

Martin Ginis, Jetha, Mack and Hetz (2010a) conadllitetheir meta-analysis of
cross-sectional, quasi-experimental and experirhetidies, that there was a small to
medium-sized relationship between physical actiaitg subjective well-being in
persons with SCI.

In conclusion, physical exercise seems to be efieat order to increase and
maintain health regarding functional improvemerd paychological well-being both
during rehabilitation and later. Even so, the lexfgbhysical activity is still low in the
population. The literature is mostly on physiol@jiand general psychological effects,
and less is known about psychological processesremathanisms related to physical
exercise and persons with incomplete SCI. Theaenised for a theoretical framework
to inform these processes, and in the followingptérathe search for this framework

will be presented.
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2. Theoretical Framework

We need to better understand psychological prosessd mechanisms related
to physical exercise for this group. A theoretitamework is a necessary tool in such
an endeavour. Living with a SCI creates problensvieryday life and may be
considered a stressor. Various theories have bsshin order to explain the
relationship between stress, coping and healthef@ah & Iso-Ahola, 1993; Israel,
Baker, Goldenhar, Heaney, & Schurman, 1996; Iwa&aWiannell, 2000; Lazarus,
1999; Lazarus, 2000; Ursin & Eriksen, 2004; Ursilcéksen, 2010). The cognitive
stress and coping theory developed by Lazarus j1@98prises that the balance in a
stress-coping relationship is an interaction betwtbe demands an individual are
faced with and the individual’'s resources to cojith #hese demands. Lazarus (1999)
definition of coping includes both positive and atige outcome resultsrael et al.
(1996) presented a conceptual framework of thettestless process. The model
includes stressors as harmful, threatening, ordsettime (Israel et al., 1996). Further,
the effects of the stressors are not necessarnjgtive. Factors such as social support,
personality and genetic factors, coping abilitleesalth status, exercise and other
behavioural habits may buffer the relationship lestwperceived stress and short term
response to stress which in turn influence the-@nm health outcome. Coleman and
Iso-Ahloa (1993) presented a theoretical modehefrelationship between stress,
health and leisure activities. Iso-Ahola and P4&9g) followed up with a cross-
sectional study that demonstrated that leisureities (i.e. things done with friends)
buffered the effects of stress on physical and aldmalth. Based on the relationship
between stress and health described by Colematsashloa, Iwasaki and Mannell
(2000) introduced an even more elaborated modél seéveral hierarchical
dimensions.

Within the Cognitive Activation Theory of StressATS) it is possible to
predict health consequences, and expectanciesogitthcare central concepts (Ursin
& Eriksen, 2004; Ursin & Eriksen, 2010). The rofeeapectations based on learning

is seen as essential for coping. In relation te diissertation, CATS, therefore, seemed
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to cover the relevant aspects of SCI perceivedsaieasor in everyday life, the
appraisals of the stressors leading to differentswed coping with the stressors as well
as the long term health outcome. CATS will be eixgld in greater detail in the next

sub-section.

2.1. The Cognitive Activation Theory of Stress (CATS)

CATS' focuses on total health resources (physioldgpsychological and
social). The theory considers how the overall te@sources respond to stressors of
everyday life. It examines how stressors are peeceand coped with. Four different
aspects are defined and operationalized: strassilst (stressor), stress experience
(perceptions), an unspecific, general stress respand the personal experience that
form the expectancies of the stress response (&r&iriksen, 2004; Ursin & Eriksen,
2010). The general non-specific stress responséeaiewed as an alarm to raise
neuro-physiological activation to a higher leveheTalarm is activated when
something is missing or unexpected and which triggéysical reactions in the body.
Whether the stressor is edifying or frighteningpeleds upon the individual's
assessment of the situation. The level of alarnexép on the outcome expectations
and the resources available for coping. The steg®onse is a necessary physiological
response, and this response is not dangerousifi Itss only when this response is
maintained long-term that it can lead to negatiealth consequences. The alarm also
facilitates behaviour to cope with the situatiomcArding to CATS “coping is defined
as “positive response outcome expectancy” (Urskari&sen, 2010). In other words,
the person has established the belief that heeow#ihcope with the stressor in a
positive way. Previous experience, education aachlag will also improve the
expectation of how to cope with different typestimuli. If there is either no
relationship or a negative relationship betweerinbdezidual's attempts to manage
and the outcome, helplessness or hopelessnessawalpp. Helplessness occurs when
there is no relationship between anything the pedses and the outcome.

Hopelessness is more directly the opposite of gppiith negative response outcome
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expectancy. Both helplessness and hopelessnesieathtp sustained arousal, which,
in turn, may lead to illnesses or poor health ooiesuch as burnout or fatigue. In this
way, CATS highlight the coping attempts and leagminocess which in turn lead to

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

Exercise

RESOURCES

Physiological — Psychological - Social

Long term resuits:
YES i
o . Physical and

PERCEPTION STRESS B psychological
health. LiSat.
OF STRESS ™ PRESPONSE ™% |

N NO Disease
G

Fatigue
Burnout

Figure 2.

lllustration of CATS in relation to persons with S€hd physical exercise. The
stressor is represented by the consequences df dl8Cresources in all fields will
influence how the stressor(s) are perceived iredsfit situations, reaction to the
stressor(s), as well as how the perceived stregsané coped with.

A SCI affects a person’s life in several ways, alidbbstacles perceived in
daily living due to restrictions or consequencethef SCI can be explained as a
stressor according to CATS. Figure 2 illustrates tihysical exercise may create
resources in different areas. We know that exex@sebe a positive resource against
illness in the general population (Kobasa, Maddidetti, & Zola, 1985; Haskell et
al., 2009). Persons with SCI may likewise devedogective health resources through
physical exercise in physiological, psychologiaadl @ocial fields. When a person with
SCI performs physical exercises, physiological congmts such as muscle strength

and endurance capacity may increase (Harvey é20419; Valent, Dallmeijer,
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Houdijk, Talsma, & van der Woude, 2007). Exercissgyralso influence various
psychological parameters such as coping skill§;pgekeptions and well-being
(Fernhall, Heffernan, Jae, & Hedrick, 2008; Latipt@mnis, Hicks, & McCartney,
2004; Latimer et al., 2005). In addition, exeraisay lead to social resources as part of
a network and an arena for social support (AnneKamssen-Doose, Hirschfeld,
Scheuer, & Thietje, 2010).

Based on the CATS framework the present knowletgetaSCI and physical
exercise demonstrates the possible importanceastise for building and/or
maintaining a person’s health resources and caopitigthe stressors of everyday life,
and thereby the long term health consequencesr@afointroduction of how CATS
was used to inform the studies of this dissertatti@gncentral 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 SAfeory as such; however
relevant aspects from CATS related to SCI and éseare examined. These are: the
disability experienced as a stressor in everydaydioping with the stressor(s) and
positive or negative outcomes, i.e. positive healdasured by life satisfaction or
reduced health measured by burnout and fatigue.

The following sub-sections (3.1 — 3.5.3) definess$; physical activity and
physical exercise, perceived exercise masteryngopith stress, health and life

satisfaction, burnout and fatigue as the centratepts in the dissertation.

3.1. Stress

Historically, the concept of stress can be tracazklio the 1% century
England, when used in conjunction with the conaépiear (strain) (Ursin & Eriksen,
2004). Stress is a term often heard in everydagd@dpeve rush to catch something, we
experience stress in relation to requirements @nalay life. We are supposed to do
everything in a limited timeframe. For scientifisa) the term “stress” needs a clearer
definition. Hans Selby introduced the concept oésg and stressor in his research 60
to 70 years ago (Ursin & Eriksen, 2004). Howetleere has been much confusion
about the concept, and the term is used both &salgs, process and reaction. What
we experience as stress, how much and how weteeatess, and how long we let it
bother us is individual. Levine refers to sevetadss definitions and emphasizes that
all are problematic in that this is a multidimemsibconcept, and the different
components interact (Levine, 2005).

With the cognitive activation theory of stress (CTUrsin and Eriksen (2004)
defined four different aspects of stress as the Velaich is evaluated by each
individual. In this dissertation the 4 aspectsioéss are examined in relation to the

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

Caspersen, Powel and Christenson (1985) definesigaiactivity (PA) as
“any bodily movement produced by skeletal musdbes tesult in energy expenditure”
(p. 126). Physical activity is positively assocthteith physical fithess. Physical
activity in everyday life is a broad term includiagtivities related to work, leisure
time activities including sports, housework etcs@arsen et al. (1985) defined
physical exercise (PE) as a subgroup of physidaligg which is “planned,
structured, repetitive, and purposive in the seéhatimprovement or maintenance of

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

Table 3
Elements included in physical activity and exer¢iSaspersen, Powell, &
Christenson, 1985).

Elements of physical activity and physical exercise

Physical Activity Physical Exercise

1. Bodily movement via skeletal muscles.1. Bodily movement via skeletal muscles
2. Results in energy expenditures. 1. Results in energy expenditures.
3. Energy expenditure (kilo-calories) 2. Energy expenditure (kilo-calories) varies

varies continuously from low to high continuously from low to high.

values. 3. Very positively correlated with physical
4. Positively correlated with physical fitness.

fitness. 4. Planned, structured, and repetitive bodily

movement.

5. An objective is to improve or maintain

physical fithess component(s).

In this dissertation, we differentiated betweengitgl activity and physical exercise
and thus followed the definitions used by Caspeetet. (1985).
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3.3. Perceived exercise mastery (PEM)

During the rehabilitation process, persons with B@in to use physical
exercise to improve and maintain physical functad health. Physical exercise is
recommended as a part of a lifelong protectiveineun order to reduce
complications and positively enhance fitness anlitimeng. In order to continue
using routine exercise, it is important to expecteemastery of exercise (McAuley &
Blissmer, 2000). In this dissertation, Perceiveereise mastery (PEM) is defined
according to Sorensen (1997) as “perceived competethen performing physical

exercise”.

3.4. Coping

Lazarus and Folkman in their research on stressapitig discriminated
between active, problem-solving coping strategy, anghssive or emotional coping
strategy (Folkman, 1984; Lazarus, 1999). The praldelving strategies focus on
reducing the source of stress, and passive copiatggies aim at adapting to the
stress. Lazarus (2000) emphasized that copingipgkichological analogue of action
tendenciesLaux and Webef1991, as cited in Lazarus 20Gfigued that coping is a
way of dealing with the changed, hence newly magigdaperson-environment
relationship.

CATS views coping in a positive way, and defineasit'positive response
outcome expectancy”, as opposed to helplessnedsogradessness (Ursin & Eriksen,
2004).This means that if an individual expect to hantike dtressor in a positive way,
the arousal will be short and no harmful healthseojuences will occur. If, however,
the individual expects to be unable to handle thessor, the arousal will persist, and
may result in hopelessness. CATS also emphasisdeaiming aspects in coping. The
arousal will also persist if there is no relatioipshetween the coping attempt and the

outcome, i.e. helplessness, see page 20. In g8entiation, coping with stress related
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to the disability is therefore defined as “eithelfifment of expectations of physical

function or successful adjustment of expectatiorsctual physical function”.

3.5. Health

Health can be viewed from different perspectivesl, throughout the ages,
various theorists have tried to define the conoépiealth. World Health Organization
(WHO) defined health in 1948, and the definitiors hamained unaltered (WHO,
2011): “Health is a state of complete physical, takand social well-being, and not
merely the absence of disease or infirmity.” He@th contingent on total assets and
total loads including physical, psychological andial dimensions, each characterised
on a continuum with positive and negative valueghis dissertation positive and
negative health is defined according to BouchadiStmepard (1993). They stated that
positive health is associated with a capacity foyelife and to cope with challenges,
as opposed to negative health which is associaitbdlimess. Further, Bouchard and
Shephard (1993, p. 19) defined wellness “as atimbsncept, describing a state of
positive health in the individual, and comprisifgypical, social and psychological
well-being”. On this basis, the positive healthcmume is measured as a subjective
component of well-being, and the negative healtic@ue is measured by both

burnout and fatigue as described in the threevatg sub-sections.

3.5.1. Life satisfaction

Life satisfaction is a measure of one positive asptEhealth, namely of an
individual's level of well-being and happiness;ubjgctive component of quality of
life (QoL). Dijkers (2005) concluded that persongwsCl reported lower level of
QoL than persons without SCI, regardless of dedinibf the concept of QoL used.
Life satisfaction is understood within a persorral aubjective reference frame. The
underlying concept is that measuring a person’sllef/satisfaction is best done by

measuring his contentment with life as a whole waitdin different domains. If there
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is harmony between the personal goals that have ¢eteand the goals that have been
reached, the experience of being satisfied withdd a whole or with one or more of
the different life domains will be greater. Altetivaly, the person will feel dissatisfied
if the gap between the goal and the possibilityeaiching the goal is too wide. A
person’s experience of life satisfaction refletis éxtent to which the person achieves
his vital goals (Fugl-Meyer, Branholm, & Fugl-Meyd©91). In this dissertation, the
definition of life satisfaction is “one aspect ajgitive health, the individual's level of

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

3.5.2. Burnout

The term burnout comes originally from studies arkarelated stress. Work-
related burnout is defined as “a psychological sgna of emotional exhaustion,
depersonalisation, and reduced personal accompishiinat can occur among
individuals who work with other people in some aapd (Maslach, 1993, p. 20).
Further, the reduced personal sense of accomplistmefers to: “a decline in one’s
feelings of competence and successful achievemembik” (Maslach, 1993, p. 21).
Based on this concept, Raedeke (1997) and Raedekemaith (2001) described
athlete burnout as a multidimensional syndromeliring emotional and physical
exhaustion, reduced sense of accomplishment it apdrdevaluation of participation
in sport. In a sporting context, Lemyre, Hall anobRrts (2008) argued that long-
lasting physical exhaustion may contribute to teeedopment of burnout. (Lemyre,
Hall, & Roberts, 2008) In this dissertation thertdsurnout is defined as “a
multidimensional syndrome involving emotional arig/gical exhaustion, reduced
sense of accomplishment in physical activity inrgday life, and devaluation of
participation in physical activities in everydafeli’ In this dissertation burnout is
measured by Pines burnout measure (PBM) whichrisidered a context-free

measure of burnout.
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3.5.3. Fatigue

The term fatigue can be defined as an overwhelsémge of tiredness, lack of
energy and, often, a feeling of total exhaustioar{bfson & Larsen, 2002). While
burnout is more strongly linked to psychologicaitéas, prolonged fatigue is more
related to physical problems (Leone, Huibers, Kmatts, & Kant, 2009; Leone,
Wessely, Huibers, Knottnerus, & Kant, 2010). lis tudy, the term fatigue is used
as a symptom, and not as the diagnosis Chronigudeasyndrome (CFS) (Wessely,
2001; Huibers et al., 2003). Furthermore, Leora.g2010) argued that CFS and
burnout are different concepts, but that the retethip between them should be
examined further. Fatigue is a frequently reposggaptom in a large number of
neurological disorders and, is characterized bgetdirfg of constant exhaustion,
including both a sense of physical exhaustion amisngortant cognitive component, a
sense of mental fatigue (Chaudhuri & Behan, 20Bdjigue is also reported as an
extra symptom for persons living with SCI (Antonillet, & Townson, 2008; Fawkes-
Kirby et al., 2008; Jensen, Kuehn, Amtmann, & Caede 2007; McColl et al., 2003).
In this dissertation, fatigue is defined accordindderlofsen and Larsen (2002) as “an
overwhelming sense of tiredness, lack of energy aften, a feeling of total

exhaustion”, as measured by Fatigue Severity SESS).
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4. Aims of the dissertation

The relevant literature indicated that among pessuith SCI exercise is
associated with improved physical fithess, heatith subjective well-being (Devillard
et al., 2007; Harvey et al., 2009; Hettinga & Aneise 2008; Kloosterman et al., 2009;
Labruyere et al., 2010; Martin Ginis et al., 2018kehrholz et al., 2008; Spooren et
al., 2009; Valent et al., 2007). Consequently, platexercise has been recommended
as a key component of health interventions forgessith SCI (Bouchard, Shephard,
& Stephens, 1993; Jacobs & Nash, 2004; Nash, ZRo&mer, 1999).

The existing knowledge is based mostly on studislifferentiating between
persons with complete and incomplete SCI, or odistuwith complete injuries. Very
little is known about activity levels, exercise dmghlth consequences exclusively for
persons with incomplete SCI.

The main aim of this dissertation was therefore:

“to examine the role of physical exercise on pastivd negative health
outcomes for persons with incomplete SCI, anduestigate how self-perceptions in
exercise and coping with disability-stress influesithe relation between stress caused
by the disability and the health outcome”.

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

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

1. Is physical exercise associated with positive healtcome measured
by life satisfaction in persons with SCI, and wag the roles of
perceived exercise mastery and perceived fithessrassociation?

2. Do persons with motor complete and persons witbrimgete SCI
experience similar self-perceptions in exercisd, &hich factors

explain the variance in perceived exercise mastery?
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3. Why or in what situations do persons with incompIl8CI experience
high or low perception of exercise mastery, and fwthis associated
with stress, coping, fatigue or burnout?

4. What is the prevalence of burnout and fatigue Noavegian
population of persons living with incomplete SGidavhat are the roles
of physical exercise and the degree of coping dighbility-stress in
the association between stress caused by the liisabd burnout or

fatigue?
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5. Methods

5.1. Overall project design

The overall design of the dissertation comprisggagulation of methods
including both quantitative and qualitative datdemiions (Greene, 2008; Patton,
2002). The mixed method approach was carried cosadour coordinated studies,
starting with two cross-sectional studies leadirtg bne qualitative study with in-
depth interviews, and followed up by another cresstional survey, see Figure 3.

Figure 3. Overall project design

2010

Study 1 Study 2

Cross-sectional

Study 4

Cross-sectional
Survey

Crosg-sectional

rand
- Survey

interviews

Paper | Paper Il Paper IV

In cooperation with an epidemiological study peried at Sunnaas
Rehabilitation Hospital, 2001 — 2006, the two folata-collections within this
dissertation, were made possible (Lidal, 2010).s€hdata-collections resulted in
Paper I, and Paper Il. The results from the first studies revealed some questions
that needed further investigation and a qualitatively with in-depth interviews was
performed in 2009. Based on the qualitative findiaghew cross-sectional survey was
carried out in 2010.

In order to minimize bias from general changestdueging in the four studies,
persons above 60 years at the time of injury weetuded, 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 gutmeluded in the study were
persons with traumatic SCI rehabilitated at Sunfasabilitation Hospital before
1992. About 50 % of the total population of perseiith need of rehabilitation after a
SCIlin Norway is rehabilitated at this particulamggital (catchment area south-eastern
Norway).

From Lidal's (2010) epidemiological study, a toddl67 persons with SCI (D)
were identified. This was a rather small samplé,\&a decided to include 10 more
years of data from the hospital’s register. Inl{d&i@9 persons (AIS A-E, or Frankel A-
E) injured before 1992 were identified and stiival To be included in the study, the
injury had to be classified as incomplete accordingrankel D (Frankel et al., 1969;
Maynard et al., 1997; Marino et al., 2003). Owiadhe incomplete data available in
old medical records, Frankel classification wasduda total, 100 persons fulfilled the
inclusion criteria and received the questionnairged in this study. After two
reminders, 72 respondents (72 %) returned the ignestire. Two returned
guestionnaires were excluded due to wrong diagnesesone respondent was
excluded because of dementia senilis. The finapsaonsisted of 69 participants. In
accordance with ethical regulations, it is not ldleso compare with the non-
respondents.

Demographic and injury related data were extrafitad the medical records,
and exercise habits, exercise hours per weekregetfrted walking distance, self-
perception in exercise and life satisfaction wemmbined in a mailed questionnaire
(Appendix 111).

Statistical analyses were conducted by using SBSBfdar Windows.
Descriptive statistics were used to characterizestimple. Data were summarised by
mean values and standard deviations (SD) or mexfidirange when appropriate.
Comparisons of data on life satisfaction, perceptibexercise mastery and perception
of fitness for the active and non-active groupsenaade by using two-sample t-tests

and Pearson’s chi-square tests. Comparisons ofgathgxercise in the study
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population and the general population were donednyidence intervals (one-sample
t-tests) due to the large difference in samplessi@@mparisons of life satisfaction in
the study population and the Swedish referencelptipn were done by z-tests for
comparison of two proportions. An open factor asalyvith direct oblique rotation
was used on the Life Satisfaction Scale to establibscales because some
correlations between the subscales could be expddteear regression analysis was
used to study the relationship between life satigfa and a set of covariates,
including gender, age, time since injury, injurydé physically active or physically
inactive, exercise hours per week, perceived exentiastery and perceived fitness. In
order to test the internal consistency of the scdeperceived exercise mastery and
perceived fitness, they were tested with Chrontzdgha coefficients.

In the course of writing this dissertation, a newalgsis was performed with the
data from study 1. In order to test for a possible of perceived fithess as a mediator
in the path between physical exercise and lifesfatiion, the following three linear
regression equations were estimated in each mfade|:regression of the mediator
(perceived fitness) on the independent variablggjoll exercise); second, regression
of the dependent variable (life satisfaction) om ittdependent variable (physical
exercise); and third, regression of the dependariable (life satisfaction) on both the
independent variable (physical exercise) and thaiahar (perceived fitness) (Baron &
Kenny, 1986). Separate coefficients for each eqnatiere estimated and tested using

standard linear regression procedure (Pallant, 2010

5.3. Study 2 (Paper Il): Study design, participants, data collection
and statistical analyses

The design of the study was cross-sectional. Itigita to participate were sent
to 49 persons with motor complete SCI, and 100qgesrsvith incomplete SCI. The
first group (persons with motor complete SCI) waruited from an epidemiological
study at Sunnaas Rehabilitation Hospital (Lidall@QLidal, Veenstra, Hjeltnes, &
Biering-Sorensen, 2008). Of the 49 invited pers@rnsersons refused to participate.
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The final sample in the first group consisted ofpérsons with motor complete SCI.
They were assessed in the same order they werétadna the hospital for follow-up.
The data were compared with the sample used ity Stuathich consisted of 69
persons with incomplete SCI, rehabilitated at SasrRRehabilitation Hospital before
1992.

Demographic and injury related data were extrafrtma the medical records in
Sunnaas Rehabilitation Hospital. A clinical exantimmwas performed in order to
assess the persons AlS scores. Aerobic work-cgpaag tested on an arm ergo-meter
in participants with motor complete SCI. In theatagamples (SCI AIS A-B and AIS
D) data on exercise habits exercise hours per vgstikreported walking distance,
exercise-related self-perceptions were collectedumstionnaires (Appendix IlI).

Statistical analyses were conducted by using SBI5fdar Windows.
Descriptive statistics were used to characterieesdmples. Independent sample t-tests
and Pearson’s Chi-Squared tests were used wherepajgpe. First, we compared data
in order to expose differences between the subgrawg time since injury (for
persons with incomplete SCI), on age, gender, yrigwel, exercise hours per week,
exercise-status, mean scores on perceived exenaisiery and perceived fitness. We
compared data on perceived exercise mastery andiped fitness for exercisers and
non-exercisers. Associations between exercise langphysiological parameters
were studied by using the Spearman’s correlatish kénear regression analysis was
used to study the relationship between perceivedcese mastery and a set of
covariates. The covariates included gender, age, since injury, injury level,

exercise-status, exercise hours per week, andipedcitness.

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

collection

In order to explore the role of physical exerciserceived exercise mastery,
stress and coping more closely, a qualitative sttty in-depth interviews was

chosen (Patton, 2002). Because the group of pemsith incomplete SCl is
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extremely heterogeneous, a set of inclusion caitasiwell as a purposeful and critical
case sampling procedure were used in order toataiide range of information from
persons with possibly varying perceptions of exarehastery (Patton, 2002). We
wanted a sample which represented different lesfelgnctional ability, both genders,
and people with differing ages and times sincerinjlASIA impairment scale was
used to classify the participants (Marino et 8003). In order to eliminate those who
could still have a spontaneous recovery, the timeesnjury was set to be at least two
years (Burns & Ditunno, 2001). Only persons clesgias AIS D were included in the
study. Six persons with incomplete SCI, admitte@tmnaas Rehabilitation Hospital
for follow-up during the spring 2009 were askedbéointerviewed, and all accepted to
participate in the study.

Data was collected from semi-structured interviefrsinterview-guide was
developed according to guidelines for qualitativieiviews (Patton, 2002). The guide
was based on CATS, clinical experience and previessarch (studies 1 and 2).
Open-ended questions were asked about the followhegnfluence of SCI on their
lives, the perception of stress owing to mobiligtrictions in daily life, their exercise
habits both before and after injury up to the pnesiay, their feelings towards
exercise, their perception of exercise and exero@stery, their motivation for
exercise, their perception of overtraining and buthThe interview-guide is added in
Appendix IV. The interviews were tape-recordedu, fand within the first month

after the interviews, the tapes were transcribedaten (Patton, 2002).

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

The design of the study was cross-sectional. Ireud the study were persons
rehabilitated at Sunnaas Rehabilitation Hospitavben 1962 and 2008. Invitations
were sent to 316 persons classified as AlS D dr witauda equine injury. Data was
collected from a mailed questionnaire that measpegdeived stress due to the

disability, leisure time physical activity, percet/exercise mastery, coping, burnout
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and fatigue (Appendix VBackground information was gathered from medical
records. The AIS score D was used as the maindiaeiicriteria (Marino et al., 2003).
All statistical analyses were conducted using PAS#ttistics 18.0 for
Windows. Descriptive statistics were used to char&e the sample. Data was
summarised by mean values and standard devia®&sdr median values and range,
when appropriate. Independent sample t-tests vs&e 10 compare mean values of
dependent and independent variables in tetrapleggus paraplegia. The Spearman
correlation test was used to measure the corralattween leisure time physical
activity and the International Physical Activity €ationnaire. In order to test the
mediations, the following three linear regressiquaions were estimated in each
model: first, regression of the mediator on theepehdent variable; second, regression
of the dependent variable on the independent Vatiabd third, regression of the
dependent variable on both the independent varaidethe mediator (Baron &
Kenny, 1986). Separate coefficients for each eqnatiere estimated and tested using
standard linear regression procedure (Pallant, 2@darson’s correlation coefficient

was used for correlation between variables in tbdiation analyses.

5.6. Scales and measurements used in the surveys (studies 1, 2 and
4)

In the following subsections, descriptions of reletwariables and specific
measurement instruments which were used will begmted. An overview of

variables and questionnaires used in the studéeprasented in Table 4.

5.6.1. Demographics and diagnostic items

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

related data were extracted from the medical recdidwever, there is need for some
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Table 4. Overview of scales and measurements used in stliede

Variables Study1l Study2 Study3 Study4
Socio-demogr aphic 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
a AlS scores A-B
a AIS score D

* Tetraplegia

* Paraplegia X
* Traumatic injury X
* Non-traumatic injury

<
X x X x x
X x X x

X X x X x

Aerobic work capacity
o Peak V@ max ml/kg/min
o Max work load X

x

Questionnaires

t LiSat-9 X

t Exercise hours per week X X

t Type of exercise X X

t+ Walking distance X X

t IPAQ X

t LTPA X

t+ SPEQ (Perveived exercise mastery) X X

t+ SPEQ (Perveived fitness) X X X
t PDSS X

t PEM (VAS) X
t Degree of coping X
t PBM X

t FSS X

* Data collected from the medical records.

o Data collected from clinical examination.

t Data collected from questionnaires.

AIS: Asia Impairment Scale; FSS: Fatigue seveiidle, IPAQ: International physical
activity questionnaire; LiSat-9: Life Satisfacti®cale-9; LTPA: Leisure time physical
activity; PDSS: Physical Disability Stress scalEMP Perceived exercise mastery; PBM:
Pines Burnout measure; SPEQ: Self Perception inciseequestionnaire; VAS:Visual

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

categories as follows:

Demogr aphic variables:
1) For persons with incomplete injury time sinaiy was divided into injured
before 1982, and those injured between 1982 and (R&per II).

Specific SCI characteristics:
1) Neurological levels of injury: tetraplegia aparaplegia (Paper I-1V).
2) AIS classes were separated into AIS A-B and BI® reflect motor

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

Aeraobic work capacity

Peak aerobic capacity (®ax ml kg* min™®) and max work load (Watt) was
measured by arm-cranking. The participants, siftintpeir own wheelchair, used an
adapted ergometer for arm cycling (Ergometrics &¥Qpline, Germany). They
performed a stepwise, graded exercise test uritdwstion. Expiratory volume and
gas concentrations were measured continuously. telinentilation and oxygen uptake
(VO,) were calculated every 15 seconds (Sensor MeditaX\229) (study 2).

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

There are different methods to assess amountsysiqath activity and energy
expenditure. It is important to keep in mind thaygical activity and energy
expenditure are different terms; physical actiita behaviour that results in energy
expenditure (Lamonte & Ainsworth, 2001). Self-reedrquestionnaires are the most
frequently used method in large-scale epidemiokdgtudies of health related

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

The participants reported the number of exercisgdhper week. In addition,
they reported frequency of exercise in 19 definast@se activities. Those who
exercised less than once a week were classifiedagxercisers, and those exercising
once a week or more as exercisers (exercise-statumder to check the accuracy of
the self-reported exercise-status, a correlatisnitetween self-reported exercise-
status and the physiological data (Peak W@ax ml/kg/min) was performed, see page
48. We used the data from the participants withomocomplete paraplegia (n=34),
because it is well documented that exercise iscéteal with higher V@in this group
(Hjeltnes & Wallberg-Henriksson, 1998; Jansser.eR802; Valent et al., 2007).
Aerobic work-capacity was measured by arm-cranKling participants, sitting in
their own wheel-chair, using an adapted ergometearim cycling (Ergometrics 800,
Ergoline, Germany) performed a stepwise, gradetcesestest until exhaustion.
Expiratory volume and gas concentrations were nredstontinuously. Minute
ventilation and oxygen uptake (\Wwere calculated every 15 seconds (Sensor
Medics Vmax 229).

Physical activity and physical exercise, study 4:
Thelnternational Physical Activity Questionnaire (IPAQ) short version

IPAQ short version was developed for use with ad{il8-69 years) (Craig et
al., 2003). It is used to collect information frahe last 7 days, on time spent walking,
doing moderate and vigorous-intensity activitied,aiso, time spent sitting. The
instrument has shown acceptable reliability andtitsl(Craig et al., 2003). A
Norwegian translation was available and had beed bsth for persons with and

without a physical impairment (Saebu & Sorensed02@Vilhelmsen, 2009).

Leisure Time Physical Activity (LTPA).

A four-item scale, developed in the 1960s and wideld in Norwegian health
surveys, was used to measure leisure time phyaitizity (LTPA) (Graff-lversen,
Anderssen, Holme, Jenum, & Raastad, 2008; Sal@riénby, 1968). To select the

amount of exercise performed, the respondents asked to rate their weekly average
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LTPA on a 4 item scale; 1) Reading, watching T\bthrer sedentary activities, 2)
Walking, cycling, using a wheelchair or moving abimusome other way at least 4
hours per week — including commuting to work andd&ay walks. 3) Taking part in
physical exercise or sports, heavy gardening wtok-at least 4 hours a week. 4)
Exercising hard or taking part in competitive spaggularly several days a week.
Both Wilhelmsen et al. (1976), Aires, Selmer an@lleh(2003) and Graff-lversen et
al. (2008) reported stable construct validity.

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

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

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

In study 1, the questionnaire constructed by Fugl#ét and his co-workers was
used to measure overall and domain specific lifisfsation (LiSat-9). The
questionnaire consists of one global question wmelasures satisfaction with life as a
whole, and of eight domain specific questions; ¥ittiof Daily Living (ADL),

Leisure, Vocational situation, Financial situati®@gxual life, Partnership relations,
Family life and Contacts (Fugl-Meyer et al., 1991he responses were recorded using
a 6-point scale ranging from 1 (very dissatisfied® (very satisfied). The scale scores
can be dichotomised into dissatisfied/unhappy (¥et3us satisfied/happy (5-6). The
guestionnaire has demonstrated reliability andditglin previous research (Branholm,
Eklund, Fugl-Meyer, & Fugl-Meyer, 1991). Reliabjliivas demonstrated by obtaining
similar results when using different data-collestioethods (mailed questionnaire (n =
126) vs. telephone interview (n = 53)) (Branholnalet1991). In order to establish the
construct validity of the instrument, factor analysvere performed for different
populations (Branholm et al., 1991; Branholm, 1992gl-Meyer et al., 1991,

Viitanen M, Fugl-Meyer KS, Bernspang B, & Fugl-Mey&R, 1988). Level of
happiness in life as a whole was correctly clasgdiby an identical three-factor
construct which contained all eight domain-spedifitnains in the different studies,

and thus supported the construct validity.
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LiSat-9 is one of the measures evaluated by a gobapnical and
rehabilitation psychologists for measuring onehaf ilomains in Health related QoL
(HRQOL) in research on SCI (Alexander et al., 200%)e group defined QoL as a
multi-dimensional construct that includes physicaictioning, functional ability and
satisfaction with life. LiSat was judged as ondafr scales that met the criteria for
measuring SWB and examining only one domain withenHRQOL framework.

Fugl-Meyer and co-workers recommend not summinthapscores for clinical
purposes. They argued that in a rehabilitationrggetvhere therapeutic goal setting is
crucial, a summed score can conceal domains teatliaically relevant (Fugl-Meyer,
Melin, & Fugl-Meyer, 2002). In a broader setting,ia this study where we want a
general expression of life satisfaction in a wigespective, it makes sense to sum up
the scores and use a total sum score.

The LiSat has been used in several studies in Sweag Norway (Anke &
Fugl-Meyer, 2003; Blaasveer & Stanghelle, 1999; Mdgler AR, Eklund M, & Fugl-
Meyer KS, 1991; Fugl-Meyer et al., 2002; Fugl-Megeal., 1991). Fugl-Meyer et al.
(1992) have published normative values from theegarpopulation (northern
Swedes), in addition to data on persons with SE8P) (Fugl-Meyer, Branholm, &
Fugl-Meyer, 1992). The results indicated that 69%e northern Swedes were
satisfied with their lifes as a whole, as were 489%persons with SCI. Both
populations are used as references in the stuagduise the living conditions in

Scandinavia are similar.

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

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

Sgrensen (1997) constructed a scale to measureoselépt variables that are
exercise specific, the Self-Perception in Exer€sestionnaire (SPEQ). The scale
consists of four subscales, and in this study thubv@se subscales were used;
perceived exercise mastery, and perceived fitigsmsh of the items of the subscales

(eight items for perceived exercise mastery and items for perceived fitness) was
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scored on a 4-point scale (1- 4), and a mean $ooeach subscale was computed.
Higher scores indicate a more positive self-pefoapSorensen reported internal
reliability for the subscales by Chronbach alphefficients: .81 for the exercise
mastery scale and .62 for the perceived fithede sCanstruct validity was
demonstrated with moderate correlations with airally similar scale (Harter adult
self-perception profile) for exercise mastery atidedic abilities (r = .54).

For persons with a physical disability, howevemsoof the items were not
suitable and were removethe internal reliability for the applied scales/fiitems
for perceived exercise mastery and three itempdoreived fithess) by Chronbach
alpha coefficients demonstrated .75 for the exenciastery and .83 for the perceived
fitness scale. In addition, included as a teshefdonstruct validity for perceived
fitness in this study, the participants self-repdrhow satisfied they were with their
physical fithess on an ordinal scale ranging frqdiskatisfied) to 5 (satisfied). The

correlation was statistically significant (r = .’f% .001).

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

In the mailed questionnaire perceived exercise ema$PEM) was defined as:
“perceived competence when performing physical@sget. The respondents were
asked to rate their perceived exercise masteryeaept on a VAS scale ranging from
0 — 10 (0 = I never perceive any competence whelomeing physical exercise, 10 =
| always perceive competence when performing playsigercise). In order to test the
construct validity of the VAS scale for perceivegeise mastery, a correlation test
with perceived exercise mastery was performed.chbneelation was statistically
significant (r = .34, p< 0.001).

5.6.5. Physical disability-stress (study 4)

Furlong and Connor (2007) constructed a scale &sare disability related
stress in persons with physical disability. The $ttai Disability Stress Scale (PDSS)
was originally validated for adults with an acqdighysical disability and who

required the use of a wheelchair as their maincgoaf mobility (Furlong & Connor,
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2007). The scale was translated into Norwegianguaidouble Translation — Back —
translation technique. The total scale (22 iterosiststs of 4 subscales, namely Access
(four items), Physical (five items), Social (seviems) and Burden of care (six items).
As the population in this study was more heterogas¢han the original population,

we tested the internal consistency of the totdksicethe studied population. The

Chronbach Alfa coefficient was .93. Therefore weduthe total score.

5.6.6. Coping with stress (study 4)

In this dissertation coping is defined as “eithdfiiment of expectations of
physical function or successful adjustment of efg@ns to actual physical function”,
see page 26. The respondents were asked to ratthbgwoped with the total
physical demands in everyday life as experiencedtdithe SCI, on a VAS scale
rating from 0 — 10 (0 = no coping, 10 = optimal icay.

5.6.7. Burnout (study 4)

The 21 items Pines burnout measure (PBM) expressustion and are scored
on a 7-point rating scale from 1 = never to 7wasls (Schaufeli, Enzmann, &
Girault, 1993). The scores can be recoded intoradut score (PBS). Scores higher
than 4 indicates a perceived burnout that needsideration of changes in life (Pines
& Aronson, 1988). The instrument has been testedel@bility and validity and is
considered a reliable and valid research instrungPiries & Aronson, 1988; Schaufeli
et al., 1993). The scale was translated to Noravegsing a double Translation —

Back Translation technique.

5.6.8. Fatigue (study 4)

To measure fatigue, FSS was used (Krupp, LaRocua;INash, & Steinberg,

1989). The FSS consists of nine items, each saoredLikert scale from 1 = “strong
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disagreement” to 7 = “strong agreement”. Relifpdind validity for FSS has been
reported to be good in different populations widigon with different impairments
and normal healthy adults (Anton et al., 2008; FesvKirby et al., 2008; Krupp et al.,
1989). Cut-off score over 4 was set as indicatbredtigue by Krupp et.al. (1989).
FSS has previous been used in similar Norwegianlptipns (Rand-Hendriksen,
Sorensen, Holmstrom, Andersson, & Finset, 2007aBlch & Stanghelle, 2001).

5.7. Ethical aspects

All four studies have been approved by the RegiMedical and Health
Research Ethics Committee, Eastern Norway (Appeidir addition, supporting
documents were submitted three times:

1) Concerning an extra written informed consentcfarification in study 2;
2) Concerning clarifications and new written corisarstudy 3;
3) Concerning clarifications and new written corisarstudy 4.

The fundamental principles of medical ethics wakeh into account when
planning the studies, including respect for th@oeslent’'s autonomy, a minimum of
burden to the respondent, and balancing the riglsis and benefits of action.

All respondents gave their written informed corisand they were informed
that they could withdraw from participation at gimge during the study (Appendix
I). Study participation did not imply any harmttee respondent except for possible
psychological strain in answering the questionsaire

The Data Inspectorate accepted the methods usedriducting the study. The
Privacy Protection Supervisors, Oslo University pitad, advised on the application

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

The main results of the present dissertation a¥eguted in Papers I-1V.
However, some results from study 1, which is nespnted in any of the papers are
relevant for the research questions, and thus piedén this section. In the following,

the main findings in each study are presentedvabbby a summary.

6.1. Study 1

Incomplete spinal cord injury, exercise and lifésaction.
Lannem, A. M., Sorensen, M., Froslie, K. F., & Hipels, N.

The main purpose of Study 1 was to investigatedleof physical exercise
and self-perceptions in relation to subjective trealeasured by life satisfaction in
persons with SCI AIS D. The final sample in thetistical analyses consisted of 69
persons, 56 men and 13 women. Mean age was 48(gfars 13.7 years), and time
since injury was 18 years (SD = 8.1 years). Ofrdspondents, 34 persons (49%) were
able to walk more than 500 metres without gettiregt and 13 persons (19%) could
walk less than 50 metres. For the total sample janeskercise hours per week were
1.5 with a range from O to 12 hours. No statistgighificant difference was shown
within the subgroups tetraplegia/paraplegia rega@reialking distance or exercise
parameters.

Results showed that those who exercised scoredisagrily higher than those
who did not exercise on the overall measuremetdting to life satisfaction. The
exercisers in the study scored significantly highan the non-exercisers on perceived
fitness (p < .01), and significantly lower on peveel exercise mastery (p < .05).

A regression analysis with LiSat-9 as the dependariable and gender, age,
time since injury, injury level, exercise versusrexercise, exercise hours pr. week,
perceived exercise mastery and perceived phystoaks, as independent variables,

was performed. Perceived physical fithess and simee injury were the only
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variables that contributed significantly to the &i9 in this sample (p<.05). Together
they explained 23% of the variance in LiSat-9.

In the submitted paper we did not test for medmtlbcan, however be tested
according to the criteria for mediation as suggebteBaron and Kenny (1986), see
Figure 4 and Table 5.

Perceived
Fitness

a-path b-path

!

PE epaih LiSat-9

Figure4

Conceptual model used for mediation analyses ipétle between physical exercise
(PE) andLiSat-9,

Table5

Linear Models testing: PB Perceived fithess LiSat-9

Variables and paths AR B t p
Model 1: PE> Perceived fithes® LiSat-9
Perceived fitness as mediator of LiSat-9

Path a, PE> Perceived fitness .08.299 2.508 .015
Path b, perceived fitnes3 LiSat-9 A7 .422 3.753 .000
Path ¢, 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 wegaificant; see Table 5 and
Figure 4. The models were tested separately foiatied with three simple regression
equations. In Figure 4, the regression of the nted{@erceived fithess, path a)

demonstrated a significant effect on the independamable (physical exercise)
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(RPadj = .08, F = 6.291p< .02). Second, the dependent variable (LiSat-% pat
significantly affected the independent variabley@bal exercise),Readj = .07 F =
6.371,p< .02). Finally, the mediator (perceived fitnesgngicantly affected the
dependent variable (LiSat-9) in a regression madkkl both perceived fithess and
physical exercise as predictors. In this equatdiysical exercise affected LiSat-9 less
than in the equation in path c. See Table 5 fasildetThe result of these analyses
supported the role of perceived fithess as a madiathe relation between physical
exercise and LiSat-9.

The results regarding self-perception in exerciseswunexpected concerning
the measured perceived exercise mastery. The Ilmwasured perceived exercise
mastery for those with incomplete SCI who exercised different from previous
research on able-bodied persons (Sgrensen, Andgkggeman, Holme, & Ursin,
1997). In order to investigate whether this phenoonewas particular to those with
incomplete SCI, a new study was performed to irelaldo persons with motor
complete SCI.

6.2. Study 2

Perceptions of exercise mastery in persons withptete and incomplete spinal cord
injury.
Lannem, A. M., Sorensen, M., Lidal, I. B., & Hjedts, N.

The purpose of study 2 was to compare the exerelated self-perceptions
between persons with motor complete and motor imdeta SCI, and to explore
which factors that explained the variance in pexegiexercise mastery. This cross-
sectional study included 116 persons with SCI, &&@ns with motor complete SCI,
and 69 persons with motor incomplete SCI. Of thimgle 97 were men and 19 were
women, and there were 48 persons with tetraplagle6& persons with paraplegia.
Mean age was 48 years (SD = 11.7), and mean timse gijury in the total sample

was 23 years (SD = 8.8). For persons with motorpteta SCI, mean time since
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injury was 29 years (SD 5.3) versus 18 years (SDf8r persons with incomplete

SCI. However, we found no significant differencekated to time post injury in
persons with incomplete SCI concerning age, getidery level, exercise-hours per
week, exercisers versus non-exercisers, mean pedcekercise mastery scores, or on
perceived exercise fitness in either of the analy$bere were no differences in
gender distribution, injury level or age betwees ¢xercisers and non-exercisers in
the samples.

The average number of exercise hours per weekefwops with motor
complete SCI was 2 hours ranging from 0 to 15 haamd for persons with incomplete
SCI the exercise hours per week was 1.5 hoursmgrighm 0 to 12 hours.

Regarding the accuracy of the self-reported exestigtus in exercisers with
motor complete paraplegia, there was a statisyitadih, and significant correlation
(r< .605, p<.01) between their self-reported exerstatus and the measured Peak
VO, max. Also the association between exercise haensvpek and Peak \dnax
ml/kg/min demonstrated a statistically significantrelation (¢=.773, p < .01).

Exercisers with motor complete and exercisers witttior incomplete SCI
demonstrated significant differences in perceivest@se mastery compared to their
non-exercising peers (p = .002 and p = .012 reiyadg). Exercisers with motor
complete lesions reported more positive perceiwedoise mastery, and persons with
motor incomplete lesions reported more negativegieed exercise mastery than their
non-exercising peers.

Perceived fithness scores were significantly higheexercisers versus non-
exercisers in both samples; (p = .016 and p = f00Motor complete and motor
incomplete SCI respectively).

In order to identify factors that explained tregiance in perceived exercise
mastery for the two samples, linear regressiong \werformed separately. The
dependent variable was perceived exercise mastedythe independent variables
were age, gender, time since injury, exercise-sia&xercise-hours per week and
perceived fitness. For persons with motor comté the regression model was
significant (Radj = .26, F = 16.102, p < .001). However, exersistus was the only
variable that contributed significantly to the etjora (p< .001).
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For persons with motor incomplete SCI, the samesssijon model did not
reach statistical significance. In this group, gression model with perceived exercise
mastery as the dependent variable, exercise heursgek and exercise-status as
independent variables, was significantd&§ = .07 , F = 3,527, p < .01). For the group
with motor incomplete SCI, both the variable exsecs versus non-exercisers as well
as hours per week contributed to the variance iiogdeed exercise mastery (p = .007
for exercise hours per week and p = .04 for exersiatus), but the association was
negative. That means that if they exercised, ontbee hours per week they exercised,
the less mastery of exercise was perceived.

In summary, the most important finding in study 4swhe difference in
perceived exercise mastery between exercisersmatbr complete and motor
incomplete SCI. For persons with motor complet®les the exercise-status
(exercisers versus non-exercisers) was the varrab$t clearly associated with
perceived exercise mastery. This association wsisiye which means that if they
exercised, they reported higher perceived exeroassgtery. For persons with
incomplete lesions, both exercise hours per wedlkeaprcise-status contributed
significantly to the variance in perceived exergiszstery. However, this relation was
negative. Persons who exercised regularly or farerhours per week reported lower
scores on the perceived exercise mastery scale.

The knowledge we attained from studies 1 and 2 Wexreexercise was
positively associated with life satisfaction in peowith incomplete injuries SCI. The
same positive association has been reported iopergith motor complete SCI
(Lannem & Sgrensen, 2007). In addition, perceivie@$s was an important factor in
explaining the variance in life satisfaction.

In study 2, persons with incomplete SCI experierioaer perceived exercise
mastery when exercising in contrast to those withomcomplete SCI. In terms of
CATS, coping is to have positive outcome expectmcdhccording to these data, it
seemed as if outcome expectancies may also bagbdflihese expectancies never
can be fulfilled. In order to explore this negatagsociation more in depth, a

gualitative study was performed.
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6.3. Study 3

The role of physical exercise, perceived exerciastary, 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 intvgitaations persons with
incomplete SCI experience high or low perceptiomxarcise mastery, and how this is
associated with stress, coping, fatigue or burrouthis qualitative study, four men
and two women with motor incomplete SCI participatEneir ages ranged from 39 to
62 years, and the number of years post-injury rarigen four to 40. Among them,
four persons were walkers and two persons combiradking with the use of
wheelchair for mobility. Two of the persons receivtisability pensions, one was on
50% sick leave from a full time job, two workedlftime, and one had a 50%
disability pension combined with 50% employment.

Before injury, four of the participants were phyig active with different
sports including jogging, skiing, and hiking in tuntains. One participant
competed at a national level in an endurance spaa. of the participants had never
been involved in any kind of sports or physicahait. During rehabilitation all
respondents followed the standard programme fonv@@ih includes exercise in both
in acute care phase and subsequent rehabilitatiasep All respondents continued
with exercise supervised by a physiotherapist aigrharge from the rehabilitation
hospital. At the time of the interviews, three loé six respondents did not follow any
planned exercise programme.

There were individual differences related to fagtwhich contributed to the
perception of stress, overload and personal cogiiagegies. Exercise mastery was
perceived when the respondents perceived improveonenaintenance of physical
function. According to CATS, this may be interpetes fulfilment of expectancies of
physical function as a result of physical exercks®. some of the participants this
could only be achieved by adjustment of other facio life, i.e. reducing working

hours, periods with sick leave or use of adaptids.@hysical exercise became a
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stressor for the individual when the physical pesgion stagnated in spite of exercise,
or fatigue and overload developed. Similar processere been described in other
areas, e.g. long-lasting physical exhaustion anced sense of accomplishment in
sports leading to burnout (Lemyre et al., 2008).

The individual's potential to recover physical ftioa is difficult to predict for
persons with a motor incomplete SCI, compared thitise with motor complete SCI
(Burns & Ditunno, 2001; Whiteneck et al., 1999)rdoms with incomplete SCI are
therefore likely to have higher expectations obrery when exercising than is
realistic. When these high expectations are not thetresult will be helplessness or,
in terms of CATS, with no correlation between tftempts to manage and the
outcomewhich again may lead to sustained arousal. Invtlaig, physical exercise

might turn into a stressor.

6.4. Study 4

Physical exercise, stress, coping, burnout anguatin persons with incomplete spinal
cord injury (SCI).

Lannem, A.M.

The purpose the study was both to determine theaf@ece of burnout and
fatigue in a Norwegian sample of persons with inplate SCI; and to examine the
role of physical exercise and the degree of copiitly disability-stress in the
association between disability-stress and burnotdt@ue. The final sample in study
4 included 186 persons with incomplete SCI (AlSobyvith cauda equine injury. Of
this sample, there were 142 men and 44 women, @hw8b persons with tetraplegia
and 101 persons with paraplegia. The mean age 8vgsats ranging from 18 to 87
years, and mean duration of injury was 15 yeargjirg from two to 55 years.

The mean PBS was 2.8 (SD = 1.2), and 26 persofs,of5hose who
completed the PBM, scored above 4, the cut-offtdoinburnout. Mean FSS was 4.4
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(SD =1.5), which means borderline fatigue, and 68f%e sample scored 4 or above,
whereas 43% scored 5 or above.

All tested variables demonstrated statisticallyngigant correlations between
them. The correlation was negative between leisore physical activity (LTPA) and
the physical disability stress scale (PDSS), time$burnout score (PBS) and the
fatigue severity scale (FSS). The perceived exemiastery correlated negatively with
the same variables. Degree of coping correlatetiypsly with LTPA, but negatively
with the PDSS, the PBS and the FSS, see Tabléaper IV for details.

Regarding the accuracy of self-reported LTPA, tleasure was compared with
another self-report with IPAQ short version. Thereation between LTPA and
IPAQ, short version was reasonably high=.55, p <.001). However, all the IPAQ
measures were highly skewed towards zero and LTdamormal distribution. It
seems as though, in a less active population suipke@ons with incomplete SCI,
LTPA captures more of the variance in the lowet pathe scale, and was therefore
used in the final analyses.

In order to test the conceptual models used fontediation analyses, the
criteria for mediation as suggested by Baron ananigg1986) was used. In total, all
the paths tested in the three models were significze Table 3 and Figure 1 in Paper
IV for details. The models were tested separataiyrfediation with three simple
regression equations. The results of the mediatnatyses demonstrated that PDSS
was indirectly linked to perceived exercise mastergugh LTPA Rzadj: 28, F =
31.839, p < .001) and, that perceived exerciseenastas indirectly linked to burnout
through degree of copin@?(adj: 51, F=82.777, p <.001), and lastly that peext
exercise mastery was indirectly linked to FSS thlodegree of copinngadj: .36, F
= 45.808, p <.001).

Study 4 demonstrated that the sample of persotsimibmplete SCI
experienced burnout and fatigue more frequentlg tha general population. Physical
exercise and degree of coping with disability-sresemed to mediate the association
between disability-stress and both burnout anddati In the terms of CATS, no
coping may end with helplessness and hopelessnbid) again may facilitate

sustained arousal and as a long-term, disease aevajog.
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6.5. Summary of results

The most important achievement in this dissertagdhe identification of the
potential positive or negative role of physical i®e in the health-stress process for
persons with functionally incomplete SCI. The pesittontribution is measured by
life satisfaction, and the negative is measurebidif burnout and fatigue. However,
the relationships are not direct, as illustratedC®TS. Those who performed
physical exercise regularly perceived a signifigahigher life satisfaction than those
who did not exercise (Paper I). Among the variabtessured, perceived fitness was
the only variable which contributed significanttythe higher life satisfaction (Paper
1). Perceived fithess also mediated the associdttween physical exercise and life
satisfaction (new analysis with data from studyPBrceived exercise mastery was
experienced differently in persons with motor coatpland functionally incomplete
SCI (Paper I1). An in-depth exploration indicatéat the total physical and
psychological demands of everyday life relatedutactional capacity, influenced how
exercise mastery was perceived. Low exercise maai@s experienced and overload
or fatigue developed when the physical progressiagnated, and if physical function
declined. This may also be associated with unitgakspectations about to what
extent physical exercise could help regaining cintaining physical function (Paper
I11). On the one hand, as long as the outcome g$ighl exercise is positive, i.e. the
physiological parameters and/or the perceptioneif-being and other positive
psychological components such as perceived exara@sgery, perceived fithess and
degree of coping, increase, the exercise helpdibgiresources to counteract negative
effects of the stressors. On the other hand, ipthysical demands in everyday life are
higher than the person’s physical capacity, theuess are likely to be overloaded in
the long run. In such a situation, physical exerasght turn into an extra stressor
(Paper lll and Paper 1V). Physical exercise meditthe relation between stress
experienced from the disability and perceived dsermastery. Degree of coping with
the disability-stress mediated the relation betwgenceived exercise mastery and both

burnout and fatigue (Paper IV). It seems importartéke into consideration the total
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physical load in life when designing individual esise programmes for persons with

functionally incomplete SCI.
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7. Discussion

In this chapter, the main findings of the indiviltesearch questions will be
discussed within the CATS framework in the samepes the studies, followed by a

general discussion.

7.1. Research question 1 (study 1)

Is physical exercise associated with positive tealttcome measured by life
satisfaction in persons with SCI, and what arertbles of perceived exercise mastery

and perceived fitness in this association?

Study 1 investigated the role of physical exereisé self-perceptions in
exercise in life satisfaction. The result demonsettahat persons with incomplete SCI
who performed physical exercise regularly scorgdificantly higher on LiSat-9 than
those who were physically inactive. This resulhiagreement with previous studies
that have reported a positive relationship betwdersical exercise and subjective
well-being (SWB) in persons with SCI (Martin Girgsal., 2010a). However, the
causality in this association is not yet fully ddighed for persons with SCI as
discussed by Martin Ginis et al. (2010a) in the@tananalysis. Study 1 could not
demonstrate any causality due to the cross-setfi@sign, but the relationship
between variables was examined. A regression asalgsnonstrated that perceived
fithess was the only psychological variable thattdbuted significantly to the
variance in life satisfaction. In the published @aPaper 1) mediation analysis was
not reported. However, a test according to thegatfor mediation suggested by
Baron and Kenny (1986), supported that perceivieeds mediated the relationship
between physical exercise and LiSat-9. For detsdls,Figure 4 and Table 5, page 46.
This mediation is consistent with CATS in that phgbkexercise may enhance the
perception of fitness which is a psychological tese that may reduce the perceived

disability-stress and enhance the positive outcexpectancies (coping).
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An unexpected result was that perceived exercisganawas negatively
associated with physical exercise, in contrastréwipus research on an able-bodied
population (Sgrensen et al., 1997). One explanatiay be that it is more difficult to
perform different types of physical exercise forgoms with physical limitations, as in
persons with incomplete SCI. Thus, the exercisexrg challenge themselves more
physically and, therefore, be more aware of thikyspcal limitations. Consequently,
they might perceive a lower level of exercise mgstanother possible explanation
may be related to expectations. Persons with inteten©Cl may have higher
expectancies as to what and how much they camditoawhat extent physical
exercise may restore physical function than isisgal In terms of CATS, the
mismatch between expectancies and reality canttesdstained arousal. See also
discussion of research question 2.

Several limitations can be argued in this studyerEwith the relatively high
response rate, the sample is small compared watkothl SCI population in the world
today. In addition, the cross-sectional study des§igits the possibility for causality.
The scales for perceived fithess and perceiveccisseemastery were not developed for
persons with physical disabilities, and some adipts were therefore made. In order
to test the reliability of this version, factor dyss and calculations of Chronbach
alpha coefficients were performed. The internalsistency of the adapted scales was
demonstrated by high Chronbach alpha coefficiese#f-reports in physical exercise
have also been debated, and a limitation of thaystuight be that social desirability
may result in over-reporting of physical exerciSal(is & Saelens, 2000).

The answer to research question 1 is that it édylikhat physical exercise is
associated with life satisfaction. The associaitothis sample, however, was
mediated by perceived exercise fithess. Perceixertise mastery was negatively
associated with physical exercise, which is couimteiitive. Further research was
needed to investigate if this was a general phenome 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 withrimgete SCI experience similar
self-perceptions in exercise, and which factordarghe variance in perceived

exercise mastery?

In study 2, the most important observation was tivate was a difference in
perceived exercise mastery in exercisers with moaarplete SCI and persons with
functionally incomplete SCI. Perceived fitness \pasitively associated with physical
exercise in the whole study population. Perceivett@se mastery was negatively
associated with physical exercise in persons witbmplete SCI, and positively
associated with physical exercise in persons witkomcomplete SCI. As discussed in
Paper Il, it is likely that persons with incompl&€l try harder to function as
“normal” as possible in everyday life and, therefaalso make less use of needed
adapted aids. However, this warrants further resear

In terms of CATS, coping is positive outcome expactes, but the question is
whether these results indicate that such expe@simatso can become too high.
Fulfilment of outcome expectancies in order toagesftunction through physical
exercise after the SCI, may have failed becauseweee too high. According to
CATS the result may be the same as if the expeietamere negative, meaning this
ends up as helplessness or hopelessness whicFabilitiate sustained arousal. In the
long-term, this can affect health negatively. Tinight explain the low perceived
exercise mastery in the study participants witloimplete SCI who exercised.

Another possible explanation of these results beathe low level of physical
activity in persons with incomplete SCI. Among teagho exercised, the median time
of physical exercise was 21 minutes per day foséhweith incomplete SCI versus 32
minutes per day for those with motor complete S@k amount of physical exercise
for persons with incomplete SCI is far below bdth international and Norwegian
recommendations for physical activity and exer¢lsamsson & Anderssen, 2008;
WHO, 2010). Study participants with motor complI8tél exercised more. Similar

results on amount of physical exercise are repont@dCanadian sample (Martin
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Ginis et al., 2010b). The authors reported lessighayexercise per day for those who
used walking aids compared to those who used wihaielfor ambulation. Therefore,

it can be questioned if those with incomplete S@Ighysically active enough to be
able to experience perceived exercise mastery. kemwd is a paradox that the
persons who exercised most, had the most negatieeiped exercise mastery. This is
difficult to explain. One explanation may be thattbexercisers and non-exercisers
perceived low exercise mastery, and the more tkescesed, the more they were
confronted with their physical limitations and, th#re, perceived even lower
exercise mastery. This needs further investigation.

Self-reports on physical exercise may resulhgoirect data about the real
amount of exercise as discussed above as a liamtatistudy 1. In order to support
the reported amount of exercise, the data on pemsdh motor complete paraplegia
were compared with available data on peak ¥@x. The results demonstrated
satisfactory correlation. There was a differencgénre since injury in the two
populations with complete and incomplete SCI. Hosveanalyses demonstrated that
this difference had little impact on the resultshia incomplete group, most likely
because they all had lived with their SCI for agdime.

In summary, the answer to research question 2ateticthat perceived fitness
was positively associated with exercise for bottspes with complete and incomplete
SCIl in the study. However, persons with complet @ersons with incomplete SCI
perceived exercise mastery differently. Those wistadned an incomplete SCI were
less physically active, and the exercisers expeei@tower perceived exercise mastery
the more they exercised. Physical exercise congtbpositively in association with
perceived exercise mastery for persons with maiorptete SCI. The phenomenon of
lowered perceived exercise mastery in exercisditsimcomplete 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 incon@B€I experience high or low
perception of exercise mastery, and how is this@ated with stress, coping, fatigue

or burnout?

In study 3, high perceived exercise mastery wagrenced when the exercise
was perceived as building or maintaining physieaburces. Low perceived exercise
mastery was experienced when the physical progmessagnated, if overload or
fatigue developed or if physical function declin®@rious stages or transitions in life
after injury contributed to a change in perceiveedreise mastery. The specific
transitions that emerged were mostly related teasoales and total physical
resources. Stress often increased in connectidnwatk. Going back to the same job
as before the injury, can be difficult. In orderctipe, changing the work situation or
going through some kind of re-education, were opgimnategies used by some of the
respondents. This is supported by previous resemeneine the results have indicated
low employment rate for persons with longstandi@j @\IS A-E) (Lidal, Huynh, &
Biering-Sorensen, 2007; Lidal, Hjeltnes, Roisli8tanghelle, & Biering-Sorensen,
2009).

The natural decrease in physiological capacitytdusge changes also played a
role (Astrand, 1960; Gulsvik, 1979). Such changiiscamplicate the ability to
benefit from exercise even more when the physichigiapacity is already reduced.
The consequences of ageing were illustrated by Evase (see Paper Ill), describing
the dilemma when his physical function declinedause of ageing. In spite of
exercising he may have lost so much physiologicakweapacity over the years that
his activities overloaded his already reduced cg@parthis is supported by literature
on premature ageing and SCI regarding cardiovasaulasculoskeletal and immune
systems (Hitzig et al., 2010; Hitzig et al., 2011)

The results of the interviews indicated that fmme, a gap existed between the

physical capacity of the individual and the pers@xpectations of how much normal

59



function can be restored as a result of physixalase. Such expectations are also
held by others. However, for persons with inconmg®Cl, the individual's potential to
recover function is difficult to predict (Burns &itDnno, 2001). Therefore, they may
experience stressful uncertainty and, as a rdsaNe too high expectations about their
future physical function. On the one hand, unréafly high expectations may result
in sustained arousal but, on the other hand, higke&ations may give positive
motivation to reach demanding goals as expressdetyn Paper Ill (see also
discussions in previous research questions regaskpectancies).

In order to cope with the differences betweenttit@ physical demands and
functional capabilities of the individual, it seedn® be very important to make
choices in order to balance the total physical detaaf everyday life, i.e. reducing
working hours, getting help in the home, using déidamids, hiring a personal
assistant to take care of the daily strain etcs Thsupported by CATS in showing
how physical and psychological resources are afigdié when living with the
consequences of an incomplete SCI. This is als@@rdance with recent literature
on coping after SCI (Chevalier, Kennedy, & Sherld2B09; Elfstrom, Kennedy,

Lude, & Taylor, 2007; Galvin & Godfrey, 2001; Kertheet al., 2010; Kennedy, Lude,
Elfstrom, & Smithson, 2011; Pollard & Kennedy, 2p07

A critical question could be that when physical vad occurs, why not stop
exercising as a coping strategy in order to redinie use of physical resources?
Therapists are often faced with the argument tbi@tiies of daily living (ADL) entail
enough physical activities for persons with SCéider to keep fit. Although this may
be the case sometimes, whenever possible exeraisactivity alternatives are
recommended to ensure a balanced use of all antivements including those not
necessarily used in ADL. Because of reduced musales in some of the persons with
incomplete SCI, variation in the exercise progransneecessary to avoid overuse
problems and in order to stimulate supporting ness@Nash, 2005). We find support
in the literature concerning the effectivenessystematic exercise or therapy both for
physical and psychological benefits (Fernhall t2008; Harvey et al., 2009).
Regular physical exercise is important as a lifgloaping strategy to achieve optimal

health and function. In order to impact positivelfthe health-stress relationship, it is
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important that the exercise programme take inteicemation the individual's
available physical and psychological resourcespbrts, attention is given to the
process for configuration and handling of the tetedss load in everyday life (Kentta
& Hassmén, 2002). A balance in the intensity ofvitgtand periods of restitution or
relaxation is necessary for coping. Persons witbrmplete SCI can take advantage of
a similar approach to coping with their own combiima of challenges that can affect
their perceived exercise mastery. In order to rarpaisically active, it seemed
important to the respondents to be able to findrgayable and adapted exercise
strategy; whether it was physical therapy, spesifiorts or outdoor life activities. Loss
of motivation for exercise is the distinction beameovertraining and burnout in a
sporting context (Gould, 1996; Lemyre, Treasurd&idberts, 2006). One of the
respondents described an experience of burnoutnwitinotivation for exercise,
similar to sport burnout. This can also be expldimeterms of CATS through lowered
exercise mastery.

It may be a limitation of this study that six reagdents represented only a
limited selection of the heterogeneity of the pagioh with incomplete SCI, even
with a purposeful and critical case sample proced@iven that a SCI is a physical
injury, the focus of this study has been more enphysical and the perception of
physical capabilities and functional resourcesn thia psychological and social
resources. The strength of the study was the ithdepwledge we gained through
the interviews. This was important when designituglg 4.

In summary, the answer to research question 3 hedghe method of coping
with the total sum of physical demands of everyiifayincluding work, family
responsibilities, leisure-time activities, low pfoal capacity or ageing, was important
for whether the respondents perceived high or lkera@se mastery. The coping
strategy influenced if exercise was perceived &itige and edifying, or if exercise
caused wear and tear on their physical and psygloalloresources. Keeping up
motivation for exercise through enjoyable physaetivities was important for
remaining physically active, and thereby experiesfdeigher exercise mastery.
Increased fatigue was associated with less usdagftad 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 Moawegian population of persons
living with incomplete SCI, and what are the radéphysical exercise and the degree
of coping with disability-stress in the associatlmtween stress caused by the

disability and burnout or fatigue?

In study 4 we observed a markedly higher prevaeridoth burnout and
fatigue in persons with incomplete SCI comparedhwie able-bodied population
(Hallsten, Bellagh, & Gustafsson, 2002; Krupp et 8#989). As observed and
supported by CATS, it is likely that persons withypical impairments struggle more
in activities of everyday life and are, therefaregre exposed to experience a state of
burnout than the general population.The prevalefitee symptom of fatigue is more
common among persons with incomplete SCI thandrgimeral population, and
much more common than burnout. This result is stipddoy other studies, both for
persons with SCI and other neurological diseasesoffet al., 2008; Fawkes-Kirby et
al., 2008; Herlofson & Larsen, 2002; Krupp et #4889; Lerdal, Wahl, Rustoen,
Hanestad, & Moum, 2005; Schanke & Stanghelle, 20019 argued that an
overloading process triggers the onset of botbruhrfatigue syndrome and burnout,
and that fatigue is one of the symptoms in bottcepts (Leone et al., 2010). In a
sporting context, Lemyre, Hall and Roberts (2008uad that long-lasting physical
exhaustion may contribute to the development ohbut. In this study, we can
speculate whether fatigue, as a symptom, is a gecof burnout, and that a person
with a high level of fatigue may be particularlyrisk of developing burnout. Persons
with incomplete SCI have a relatively unpredictgib¢ential for recovery and,
thereby, end up with unrealistic expectations efrtbwn physical capacity.
Consequently, they use less adaptive aids thareddedveryday life, as discussed
under the previous research questions. Fawkes-Ieirlay. (2008) argued that lack of
use of adaptive aids by persons with SCI was orbeofeasons for fatigue. In
addition, they registered that persons with incat®ECI reported more severe

fatigue than those with complete lesions. Withia thrms of CATS, Wyller, Eriksen
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and Malterud (2009) argued for a causal link betwsestained arousal and the
experience of fatigue within the disease Chroniigti@ Syndrome. The results in the
present study supported that those who experidnaatbut, also experienced fatigue,
and that the symptom of fatigue seemed to be aimecfor burnout. This is also
consistant within the terms of CATS. For personthweduced physical capacity, like
those with incomplete SCI, it is ,therefore, esplgimportant to be aware of the
consequences of neglecting the symptom of fatigue.

In the present study, physical exercise was aatativith higher perceived
exercise mastery regardless of the questionna@@ (ike visual analogue scale or the
self-perception in exercise questionnaire). Thisltes in accordance with previous
research on both an able-bodied population, as dstnaded by Sgrensen et al. (1997)
and on persons with complete SCI (study 2 in tiEseattation). However, this is in
contrast to the findings in study 1 which initiatbe process of the additional studies
in this dissertation. In order to explain the diffiece of the results in studies 1 and 4,
time since injury may play an important role. ladst 1, all respondents had lived with
the a long period of time; mean time was 18 yaargying from eight to 38 years. In
study 4, mean time since injury was 15 years, rapffiom two to 55 years. The
results in study 4, showed a lower score on peeckéxercise mastery the more years
since injury. This difference, however, was notistigzally significant. Even so, it can
be argued that the length of time since injuryliisically relevant. In terms of CATS,
decline in physical function, due to age-changesy mfluence the total available
resources, including the psychological resourcesperceived exercise mastery.

Coping with disability-stress seemed to mediagertegative health outcome.
This is in accordance with previous research omdheof coping after SCI, and
supported by CATS as discussed in research quektion

A limitation in the study may be the cross-seaiaeports and self reports, as
discussed before under research questions 1 dnab&er to control for the reported
amount of exercise, two different measures werd.Usés a strength that in the final
analysis, we used the questionnaire which captonest of the variance within the
studied population. Another limitation was the ségize, and that we know nothing

about the 37 % that did not respond to the sumwych limits generalisation. There is
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a possibility that persons with more complicationsnore severe impairment, are less
likely to participate in surveys like this. The corants from the seven respondents
who refused to participate indicated either seeeraplications or functional
limitations.

In summary, the answer to research question tslle sample of persons
with incomplete SCI experienced burnout and fatigueee frequently than the general
population, and fatigue seemed to be a precursbuiout. Physical exercise and the
degree of coping with disability-stress seemed ¢dliate the association between
disability-stress and both burnout and fatigugehmterms of CATS, not being able to
cope may end with helplessness and hopelessneist, again may facilitate

sustained arousal and, as a long-term outcomegsismay develop.

7.5. General discussion and methodological consideration

The main aim of this dissertation was to examimertie of physical exercise
on positive and negative health outcomes for pergoth incomplete SCI, and to
investigate how self-perceptions in connection witercise and coping with
disability-stress influences the relationship betwstress caused by the disability and
final health outcome. In order to do so, four stsdivere performed and CATS was
used as the theoretical framework. It is importamemember that this dissertation did
not test the CATS theory as such, however, releaspécts from CATS were
examined related to SCI and exercise.

The answer to the main aim of this dissertatictad the results demonstrated
that the role of physical exercise in the healthss relationship was a double edged
sword for persons with incomplete SCI. On the omedhit played a positive role in
that those who exercised experienced higher lifiefaation than those who were
physically inactive (study 1), and physical exezaisediated the association between
disability-stress and burnout and fatigue (studyGf) the other hand, physical
exercise turned into a stressor when the totalipaly®ad in everyday life exceeded
the functional capacity (study 3). This is suppoteth by CATS and other reported
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research. Perceived fitness mediated the positationship between exercise and life
satisfaction (studyl), whereas perceived exerciasteny contributed both negatively
(study 1) and positively (study 4) to health outesimThe higher the individuals rated
their ability to cope with stress caused by thaliigy, the lower they scored on both
burnout and fatigue. The details were discussedla@tion to research questions 1- 4

above.

Study design

We chose to make cross-sectional studies withritleision of retrospective
data collected from medical records at Sunnaashi@htion Hospital. Three of the
studies were surveys with questionnaires, oneasfhitim combination with clinical
examination. The remaining study was qualitativehvwn-depth interviews. With
cross-sectional design, it was possible to gathelatively large amount of
information with moderate resources. The main gfteim the overall design of the
studies in this dissertation is the triangulatibmethods including both quantitative
and qualitative studies. In order to investigateshrprising result on perceived
exercise mastery between persons with motor com@l€t and persons with
functionally incomplete SCI, revealed in the fitwb studies, the in-depth knowledge
gathered in the third study added valuable infoiomads a basis for study 4. An
additional strength is the use of theory (CATSadmsis for the studies. In general,
there is a lack of theory based studies on physixaicise and persons with
disabilities, and this dissertation will make a tidmution in that aspect (Kosma,
Cardinal, & McCubbin, 2003).

The access to retrospective data from medical dsamade it possible to
identify those with incomplete SCI exclusivelyidtimportant to be aware of the
possible inaccuracy of retrospective data as aceaifrbias (Altman, 1991). In our
data, there was incomplete data in the medicakdsamgarding AlS classification,
and in the first study, Frankel classification hadbe used.

The limitations of the qualitative in-depth intezwis include possible
misunderstandings or lack of awareness due to parfias, both during the

interview, and with the interpretation of the dé®atton, 2002). In order to limit these
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errors, an interview-guide was used, see Appendix¥drder to increase the
credibility and authenticity of the study, both laats conducted the analyses, first
separately, then together. The different quotesctmtext in which they were used,
analyses and conclusions were approved by theatapeespondents.
Cross-sectional design limits the possibility todst causal associations
(Altman, 1991). For example, in Paper I, it is impible to conclude that a high level
of physical exercise causes higher life satisfactdince the fact may be that a low life
satisfaction may lead to depression and a lowel lefvall kinds of activities,

including physical exercise.

Questionnaires and self-reporting limitations.

Self-reporting, such as answering mailed questioesgais a practical method
for collecting and assessing data from many pergoashort time due to their
relatively low costs of administration. The metha limitations which may reduce
the validity and the reliability of the resul®Reliability of a scaleefers to how free it
is from random errors (Pallant, 2010). Reliabldesavill therefore produce similar
results. In order to strengthen the results indigsertation we tested some of the
scales used for reliability and with satisfactaegult. Reliability is necessary, but not
sufficient for a measurement to be valid (SuttoRr@nch, 2004)The validity of a
scalerefers to the degree to which it measures whatstpposed to measure (Pallant,
2010). Valid measures are relatively free fromeysttic errors. There is no a clear-
cut indicator for validity of a scale.

Even with self-reporting as the most common metioasieasure physical
activity and exercise, the method has limitatiomscly may influence the results
(Baranowski & De, 2000; Booth, 2000; Sallis & Sasle2000). In order to strengthen
the results, the questionnaires on physical exerged 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 physixaicise in the health-stress
relationship was a double edged sword for persattsimcomplete SCI. On the one
hand it played a positive role in this associatiothat those who exercised
experienced higher life satisfaction than those wire physically inactive (study 1),
and physical exercise mediated the associationdegtwisability-stress and burnout
and fatigue (study 4). On the other hand, physigatcise turned into a stressor when
the total physical load in everyday life exceedwealfunctional capacity (study 3). This
is supported both by CATS and other reported rekedterceived fitness mediated the
positive relationship between exercise and lifes&attion (studyl), whereas perceived
exercise mastery contributed both negatively (stlidgnd positively (study 4) to
health outcomes. The higher the individuals raledr tability to cope with stress
caused by their disabilities, the lower they scamedoth burnout and fatigue.

The present dissertation highlights the compleaftthe relationship between
physical exercise and health for persons with irndete SCI. The findings are very
important in a clinical context, both during théailitation process and later. It is
likely that persons with incomplete injuries neiéeldng follow-up programmes for
several reasons. The findings demonstrate the teapoe of individual monitoring of
changes/reductions in physical function. Thesemi@techanges will have
consequences for realistic expectations for copiitig stress caused by the SCI,
which again will have implications for the futufeor some, adjusted goals and the
adaptation of needed aids will be necessary, aisdritportant to continue to perform
physical exercise. In order to achieve a positdgult in the health-stress relationship,
any exercise programme, however, needs to be dthdilly designed. It is important to
strengthen muscles that stabilise and support theements used in everyday life, and
to prevent overuse problems. The physical exeprisgramme has to take into
consideration the individual's available resourdbe,motivation for physical exercise,
individual goals and the total physical demandién As a clinical physiotherapist, |
realise that these results have practical imphbeatifor rehabilitation professionals

working with persons with incomplete SCI. The fing help us to understand the
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possible positive or negative effects of physicareise. The end of the quotation by
the young woman at the beginning of this dissemafpage 9) was illustrative for the
importance of physical exercise: “I think it's esfly important for people with a
disability like mine to keep in good shape, asah#ity to cope with everyday life
often depends on narrow margins”.

The dissertation has indicated that further retemsrneeded. We need more
data on the physiological variation in persons wittomplete SCI. We also need to
know how the association between physiological @sythological factors may
influence the degree of coping. In order to furtineestigate the relationship between
a stressor and positive health-outcome in CATS) bamddomised controlled trials

(RCT) and longitudinal studies will be needed.
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Abstract

The aim of this study was to explore the experiemafgersons with incomplete
Spinal Cord Injury (SCI) with physical exercisergaved exercise mastery (PEM) and
stress. A phenomenologically orientated qualitasiteely with in-depth interviews was
performed. Six persons, 2 females and 4 males, lagfeveen 39 to 62 years, participated.
Years post-injury ranged from 4 to 40. The mandiing was that the total physical and
psychological demands of everyday life relateducfional capacities, influenced how
exercise mastery was perceived. High PEM occumfeeh exercise was perceived as
building or maintaining physical resources. Redue&M occurred when physical
progression stagnated, physical resources werdoaded, and fatigue developed. Personal
differences contributed to stress-accumulationiadividual coping strategies were needed.

Keywords. Incomplete spinal cord injury, exercise, stresgjg.
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The Role of Physical Exercise, Perceived Exercise
Mastery, and Stressin Personswith Incomplete Spinal

Cord Injury.

After a Spinal Cord Injury (SCI), most individudiave reduced possibilities to regain
normal muscle strength in affected parts of theybothe neurological deficits and the
functional limitations depend on where in the spomad the disruption occurs, and whether
the injury is complete or incomplete (Marino et 2D03). The physical limitations the
individual with an incomplete SCI faces in everydiég, can be perceived as the case of
stressful situations. According to the Cognitivetidation Theory of Stress (CATS), each
stress experience may trigger a stress responsa (&Eriksen, 2004). The level of the
stress response depends on the individuals aphbohite situation, which is based on
previous experience and learning. If the stressperceived as possible to overcome, or
coped with, the stress response will be less saraehort-lived, with no negative health
consequences. According to CATS, “coping is pesitiutcome expectancy.” (Ursin &
Eriksen, 2004).However, if the stressor is perceived as impossbte/ercome, no coping
will occur, and the stress may lead to negativdtheansequences. Physical activity and
exercise is defined as “any bodily movement produmeskeletal muscles that results in
energy expenditure” (p.126), and “Exercise islasstiof physical activity that is planned,
structured, and repetitive and has as a final onmmediate objective the improvement or
maintenance of physical fitness” (Caspersen, Powelhristenson, 1985). We know that
exercise can be a positive resource against illimetbe general population (Haskell, Blair, &
Hill, 2009). Persons with SCI may likewise buildfective health resources through
physical exercise in physical, psychological anciadields. When a person with SCI
exercises, physical components such as musclegitrand endurance capacity increases

(Harvey, Lin, Glinsky, & De, 2009; Valent, Dallmeij Houdijk, Talsma, & van der Woude,



INCOMPLETE SCI, EXERCISE AND STRESS COPING 4

2007). Exercise may also influence different psyabical parameters such as coping skills
and well-being (Fernhall, Heffernan, Jae, & Hedr2808; Lannem, Sorensen, Froslie, &
Hjeltnes, 2009; Lannem, Sorensen, Lidal, & Hjeltr#¥10; Latimer, Ginis, Hicks, &
McCartney, 2004; Latimer, Martin Ginis, & Hicks,@). In addition, exercise may build
social resources such as networks and be an aesadial support (Anneken, Hanssen-
Doose, Hirschfeld, Scheuer, & Thietje, 2010). Rtglsexercise is used as a protective
resource both during rehabilitation after the a&@ and, is afterwards recommended as a
part of a lifelong routine in order to reduce coitaions and positively enhance fitness and
well-being (Fernhall et al., 2008; Lannem et a0, Manns, McCubbin, & Williams, 2005;
Nash, 2005; Tasiemski, Kennedy, Gardner, & Tay605; Valent et al., 2007). During the
rehabilitation process, the patients learn to xseogse to improve and maintain function and
health. To feel mastery of exercise is, therefongortant in order to continue exercise
behaviour (McAuley & Blissmer, 20004nd to cope with the stressors and overcome the
stress response (Eriksen, Murison, Pensgaard, ,2805). Perceived exercise mastery
(PEM) is defined as a perception of competence vgleeforming physical exercise
(Sorensen, 1997).

The level of physical activity in the populatiomitig with SCI is still low (Buchholz,
McGillivray, & Pencharz, 2003; Martin Ginis et &010a; Martin Ginis et al., 2010b; Saebu
& Sorensen, 2010; Wahman, Biguet, & Levi, 2006 iAdividual with incomplete SCI who
perceives physical limitations in everyday life,ynperceive the same physical limitations
and reduced sense of accomplishment when perforphiggical exercise if the exercise
program is not adapted to his physical capacityfandtional abilities. Without adaptations,
he will expect not to be able to cope, and exentiag turn into an additional stressor.

Earlier research has demonstrated that exerciseerjagas perceived differently in

persons with complete and incomplete SCI. Thogle iwcomplete SCI perceived less
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exercise mastery the more hours they exercisedi@ek (Lannem et al., 2010). This is
different for persons with a complete injury andttee general population (Lannem et al.,
2010; Sorensen, Anderssen, Hjerman, Holme, & Ud€98,7). The results are in contrast to
the logical assumption that because those withnipdete SCI have more physical function
intact, they should be able cope better with thgsjglal demands of exercise and everyday
life. For persons with incomplete SCI the progedsi recovery is more uncertain compared
to persons with complete lesions (Burns & Ditun2@)1). This may give more unrealistic
expectations than the person can tolerate owimgetikness and lack of muscle mass. In
addition, there is some evidence that long termdwith a SCI may speed up the normal
ageing process regarding the cardiovascular systersguloskeletal system and the immune
system (Hitzig, Eng, Miller, & Sakakibara, 201@}hiodo et al. (2007) recommended
lifelong follow-up programme for individuals withC3, and underlined that it is important to
focus on the combination of ageing and living vatbhronic disability.

PEM should be expected as long as the outcomeysiqah exercise is positive, i.e.
the physiological parameters and/or the perceptfarell-being and other positive
psychological components increase, the exercigethelding protective resources to
counteract negative effects of stressors. On tiherdand, if the physical demands in
everyday life are higher than the person’s capality PEM and exercise perceived as stress
might be expected instead. Such a situation meyltrin the similar concepts as overtraining
and burnout as found in sports (Lemyre, TreasurBokerts, 2006).

To explore the role of physical exercise, PEM,sstr@nd coping, a qualitative study
was performed. The focus of the in-depth intergevas on why or in what situation persons
with incomplete SCI tend to perceive high and losgreise mastery, and how this is

associated with stress, coping, exercise motivafaiigue or burnout.
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M ethod

Participants

In order to investigate these phenomena more gloaejualitative study with a
phenomenological approach and in-depth intervieas @hosen (Patton, 1990). Because the
group of persons with incomplete SCI is extrematelogeneous, a purposeful and critical
case sampling procedure was used in order to ataide range of information from persons
with possibly different perceptions of exercise tags(Patton, 1990). We wanted different
levels of functional ability represented in the gpéeras well as both genders and people with
differing ages and times since injury. AIS (ASi&pairment Scale) was used to classify the
participants (Marino et al., 2003). In order torghate those who could still have a
spontaneous recovery, the time since injury wasosle¢ at least 2 years (Burns & Ditunno,
2001). Only persons classified as AIS D were idetliin the study. AIS D is defined as
“when motor function is preserved below the newyial level, and at least half of the key
muscles below the neurological level have a mugcde of 3 or more (3= Movements
against gravity but not against resistance)”. (Maut al., 2003).

Six persons with incomplete SCI AIS D, admittechteehabilitation hospital for
follow-up during the spring 2009 were asked torierviewed, and all accepted to participate

in the study. Demographics are given in Table 1.

Data collection and interviews

Data was collected by semi-structured interviewsdoted by the first author. The
interviews were tape-recorded in full, and wittie first month after the interviews, the tapes
were transcribed verbatim (Patton, 1990). An inev-guide was developed according to
guidelines for qualitative interviews (Patton, 1R90he guide was based on CATS, clinical

experience and previous research (Lannem et &9;2@&nnem et al., 2010). Open-ended
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guestions were asked about the following: the @rilte of SCI on their lives, the perception
of stress owing to mobility restrictions in dailfel their exercise habits both before and after
injury to present day, their feelings towards ejgarctheir perception of exercise and exercise

mastery, their motivation for exercise, their pgtan of overtraining and burnout.

Additional definitionsin theinterview

All definitions in the interviews were given bothatly and in writing. The definitions
were for physical activity and exercise, PEM, cgpiovertraining and burnouiThe
overtraining syndrome is comprised of a large numbésymptoms including psychological,
physiological, biomechanical and immunological éastthat lead to a feeling of
psychological and physical exhaustion (Kentta & $aén, 2002). Overtraining was defined
as “An accumulation of training and non-trainingess resulting in long-term decrement in
performance capacity with or without related phiagical and psychological signs and
symptoms of overtraining in which restoration offpamance capacity may take weeks or
months.” (Kreider, Fry, & O Toole, 1998). Burnomés defined as: “A multidimensional
syndrome depicted by emotional and physical eximusievaluation of physical exercise
participation, and a reduced sense of accomplistinleemyre et al., 2006; Raedeke, 1997,
Raedeke & Smith, 2001). Overtraining and burndiars symptoms, except that in burnout

loss of motivation for further exercise is pres@pould, 1996; Lemyre et al., 2006).

Procedure

All interviews were conducted in a face to facdisgtat the rehabilitation hospital.
On average, the interviews lasted one hdure study was approved by the Regional Medical
Research Ethics Committe&he respondents gave their written consent toqijaatie in the
study. The transcripts were confirmed as corrgdhb respondents. In order to increase the

credibility and authenticity of the study, both laarts conducted the analyses, first separately,
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then together. The different quotes, the contexthich they were used, analyses and
conclusions were approved by the respective respusadfter their amendments were taken

into consideration.

Data analyses

The data was analysed using MaxQda (MAXQDA, 200if)e analyses were
conducted in different steps according to the dinde (Kvale, 2006; Patton, 1990). First,
the transcripts of the interviews were read throimgbrder to gain a general picture of the
texts. Second, the case story of each respondeniwitten chronologically from the time of
injury to present day, with special attention gitersituations that challenged the experience
of PEM. Third, cross-case analyses were conductee.texts were coded by the thematic
units used in the interviews, and the informatiaswexamined to discover cross-case patterns
related to overtraining, burnout and total physasinands. We compared the patterns with
exercise habits and total life situations befojeri the years after injury and at the time of
the interview. We also examined the respondems€etations as to how much exercise
could help with regaining physical function aftbetinjury, and to what extent their initial

expectations about recovery post-injury had be#itléd.

Results

Descriptives of the sample

Six persons, 2 females and 4 males with incom@€te(AlS D) participated in the
study. Their ages ranged from 39 to 62 years tlamehumber of years post-injury ranged
from 4 to 40. Among them, 4 persons were walkamngl, 2 persons combined walking and the
use of wheelchairs for mobility. Two of the persaaceived disability pensions, one was on
50 % sick leave from a full time job, 2 worked ftithe, and one had a 50 % disability

pension combined with 50% employment.
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Before injury, 4 of the participants were physigalttive with different sports
including jogging, skiing, and hiking in the mouims One participant competed at a
national level in an endurance sport. Two of thdipipants had never been involved in any
kind of sports or physical activity. In the reHéhtion phase, all respondents followed the
standard programme for SCI including exercise, lioticute care and, later, in rehabilitation.
All respondents continued with exercise supervised physiotherapist after discharge from
the rehabilitation hospital. At the time of thégrviews, 3 of the 6 respondents did not follow
any planned exercise program. Exercise habits, wodkfamily relations are presented in
Table 2 and Table 3. PEM and coping are presenteble 4.

Table 1, 2, 3 and 4 in near here.

Cross-case analyses

The most important observation was that the PEMdegendent on whether exercise
was perceived as building or maintaining resouraesxtra burden or as a stressor. There
were individual differences as to what contributedhe perception of stress and overload,
and how they coped. Exercise was perceived asoaimee building tool when they perceived
improvement or maintenance of physical functioif tmey had sufficient time and capacity
to exercise. For some of the participants thidccouly be obtained when being on sick leave
or by reducing working hours. Ann said: “I havet thlat after | had children, the time for
physical exercise is limited. The period with siekve, a few years ago, gave me back some
of that time, and my energy level increased remayka Ted perceived that his exercise
program gave him both physical and some psychabgitergy. To enhance the
psychological part even more, he used mental trgiby imaging the movements of different
tasks before he performed them. Ted was familidr this technique from his active sport
career before injury. Until a few years ago, Evarfgrmed physical exercise in order to be

able to do the things that persons without SClutoraatically. He said:
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| have lived a rich life, a very fulfilling life, mybe more so than some healthy
people, too. From that perspective | think | hbeeefited a lot (from exercise) in
terms of self-perception, self-esteem and psychicédgnd physical well-being.
Exercise was perceived as an extra burden or stressonnection with life

transitions, for instance, after being dischargedhfthe hospital following initial
rehabilitation. Caroline divulged:

And then, when you leave the hospital, you hawdotonultiple tasks, and |
think, then everything comes to a stop. It isletause | don't like to exercise any
more, | simply cannot find the energy to do itislhopeless. It takes so much energy
to perform daily activities, and it takes even menergy to exercise.

Discharge from the rehabilitation hospital seentebe a difficult time, also due to invisible
impairments. David told us:

During hospital rehabilitation, you experience higerovements in the main
components of function. Then, when you go homa,gxpect the same rate of
recovery. Instead, you come to a standstill. Whest thing was to have no bladder
and bowel control. That was what took so longetrh to cope with. The weakness
in my leg was nothing compared with that. That whasat bothered me most.
Physical exercise was perceived as an extra stressonnection with work, and with

family life with small children. Caroline was alwaired, slept a lot and had no energy to do
any physical exercise. She said:

I have experienced some fatigue all the time sinjcey. It is only that now
with work and family life, | have less time to reww. In everyday life, all the things
needed to be managed require so much, and | hageargy left to do exercise in

addition to work and family.
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A consequence of reduced physical capacity maytssover-use of the physical
resources used in everyday life. This may be coetptr the concept of overtraining with
reduced sense of accomplishment as found in spded.used his knowledge and personal
experiences about exercise and overtraining franidimer sport career. In general, he felt
that his exercise program built resources, bottsjglyly and mentally. He also experienced
that the spasticity was more bothersome the daygkenot training. Even so, he feared
overtraining. Therefore he kept two days per weikout training. He took an extra day off
training if his performances were poor. He said:

It may be easier, | think, to get over-trained wigen have a SCI, especially in
the initial phase when your muscle volume is rerabl& reduced, and due to the
limited physical abilities. You may not feel thiygical strain or the over-use due to
the reduced or changed sensibility in your body, By concern still is that you have
to take special care and be more aware when yoa1d&Cl. Due to the changes in
sensibility, you might not feel the same way a®hethe injury when you get tired
and normally would have taken a rest. | have aelqEerienced that after a stop of
training for some days, when | start again, | penf@etter.

Most of the respondents had experienced problerisfatigue, with sleep
disturbances, pain and physical overload at omeaye points in time. Both Evan and
Caroline experienced extreme pain that used upa geal of energy. Of the respondents,
only Evan had experienced burnout. He was adwigdtkealth workers to take it easy when
his physical function declined because of ageidg.feared that when he was resting and
using more adaptive aids, that he would lose hisiphl abilities to be independent and
admitted:

At the same time as | take it easy and rest, Iflosetions because | am not

engaged in exercise as | should! So it is a doabged sword, or a circle that is



INCOMPLETE SCI, EXERCISE AND STRESS COPING 12

difficult to break. | am more exhausted than owaimed. | have used my body more

than most people. What other people call the ietsvof daily living have been as

exercise for me. As aresult, | have been phygitairned-out and physically
exhausted for having pushed my body too far. Ehaain, | have disregarded pain
and disregarded weakening muscles. | have depended willpower for many
years. | have had expectations for myself, aralvemet expectations from others. |
have overexerted myself for many years in relattomy physical resources. | still
would not have done otherwise.

The wish to appear healthy and fit without any wess was exemplified in this study
by Ann’s and Caroline’s barriers to using adaptids. The time, when Ann’s children were
in a stroller, she described as a good time:

When our first child was born, | noticed how faniag was to go for a walk
with the stroller. It was a perfect walking aidflike a walking frame with wheels. |
could walk much longer distances without gettimgdiand | noticed much more
balance problems when walking without it.

Those who experienced high PEM at the time of therview had made active
choices to reduce stressors in everyday life ifediht ways. According to CATS" definition
of coping as positive outcome expectancy, reduttiegstressors in everyday life will enhance
the possibilities for a successful coping. Tegpta working in order to have time for
physical exercise. He clearly emphasised the itapoe of building up his physical and
psychological resources by performing physical eiser Experiencing a total change in life
after an injury demands time for adaptation, bdtisical and psychological. In order to
reduce the demands in everyday life, Caroline nexeked fulltime due to her physical
impairment, but even this did not seem to be enowjh both planned to undergo a re-

training in order to reduce the physical load atkwand had changed his exercise strategy
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from physical therapy to an active outdoor-lifeavitl re-trained to a less physically
demanding job. In addition, he maintained thataswecessary to adjust the expectations
about what exercise could do for recovery aftarrinjHe told:
| think that those who exercise a lot, if they exgrece a dramatic injury, such
as a SCI, probably expect that the recovery depend®w much they exercise, and
that they can regain what they have lost by trginihthink they get a mental crash
much bigger than those of us who do not have tihresaterest in exercise. We do
not expect so much, and we set less ambitious goatke smaller steps on our way
back.
Both one’s own expectations and the expectatiomealth professionals or family
can influence how PEM are perceived. Adjustmerihefexpectations and acceptance of
physical limitations seemed to be necessary tceaehtoping in everyday life. In addition,

use of adaptive aids could be of help.

Discussion

The purpose of the study was to explore in depth evtin what situation persons with
incomplete SCI tend to perceive high and low exercnhastery, and how this perception is
associated with stress, coping, exercise motivafadigue or burnout. The most important
observation was that PEM was experienced as lotigeasxercise was perceived as building
or maintaining physical resources or physical fimmc{strength, endurance, flexibility,
movement capacity etc.). The sum total of phygleshands of everyday life including work,
family responsibilities, leisure-time activitiegduced physical capacity or ageing, and how
they were coped with, was important for whetherrdspondents perceived exercise mastery.
When the physical progression stagnated, or fatgnaeoverload developed, low exercise

mastery was experienced. Physical exercise tuned stressor for the individual. CATS
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illustrate how challenges to the physical resouegesperceived as stressors, and may result
in low perceived exercise mastery.

Various stages or transitions in life after injagntributed to a change in PEM. The
specific transitions that emerged were mostly eeldb social roles and resources.

Coming back to everyday life on new and very ddfearterms that required an adaptation,
and in addition having to handle a certain bureaucrelated to the situation was
challenging. Stress continued to accumulate imeotion to work, either going back to the
same job as before the injury, having to changevitri situation or going through some kind
of re-education. This is supported by previougaesh where return to work and barriers to
employment have been investigated, and the rdsalts indicated low employment rate for
persons with longstanding SCI (AIS A-E) (Lidal, Hijees, Roislien, Stanghelle, & Biering-
Sorensen, 2009). A literature review confirmedsthindings (Lidal, Huynh, & Biering-
Sorensen, 2007).

A normal active family life can also challenge titgysical and psychological capacity
for a person with SCI and, this may be difficult family members to accept and understand.
The time spent with small children may demand npde@ning for those with reduced
physical capacity. Family members may have to takee responsibilities to help balance
the logistics in daily life. Previous research hraicated that a substantial proportion of the
partners of persons with sequelae after SCI, eepeei a serious increase in caregiver
burdens, especially during the initial phase ateinjury, a severe impairment or in
conjunction with ageing (Post, Bloemen, & de Wi 805). It is important to be realistic
about the total demands in everyday life for th@l@Hamily and make choices that
contribute to a positive energy balance. All tfhoss demand adjustments.

As demonstrated by Evan’s case, another factogngiatly important for whether

exercise will function as a resource building dtfier not, is the natural decrease in
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physiological capacity due to age changes in hatg function and aerobic capacity. The
normal decrease in both is estimated to be abouteti4ction per year (Astrand, 1960;
Gulsvik, 1979; Loeppky & Luft, 1989). These changell complicate the ability to benefit
from exercise even more when the physiological ciap#s already reduced. Evans reduced
physiological capacity was probably a combinatibthe consequences of his SCI and the
normal ageing process. He had lived 40 years avitmcomplete SCI and severe mobility
restrictions. In spite of exercising he may hast 5o much physiological work capacity
during all these years that his activities stattedverload his already reduced capacity. He
admitted that he had overexerted himself for maggry in relation to his physical capacity.
However, for Evan, it may have been a dilemma tawts conscious choice.

The results of the interviews indicate that a gay mxist between the physical
capacity of the individual and the personal expemta of how much exercise can restore
normal function. Such expectations are also hgldtbers. However, the individual's
potential to recover function is difficult to pretli In the literature, predictions of future
functional outcome are much better documenteddosgns with complete SCI than for those
with incomplete lesions (Burns & Ditunno, 2001; \iémieck et al., 1999). This represents
another dilemma. Persons with an incomplete SGl exaerience more uncertainty and, as a
result, have more unrealistically high expectatiabsut their future, resulting in a lower
degree of PEM. On the one hand, unrealisticatiy lixpectations may result in
disappointment, low PEM, and potentially fatiguebarnout. On the other hand, high
expectations may give positive motivation to redemanding goals. Ted still gained
function 4 years post-injury. He talked aboutdipectations of the health professionals
regarding his recovery during his initial periodrehabilitation. At the time of the interview,
Ted had become much more mobile than they hadqteedi He described how some

therapists had told him that a task was impossibfeerform and stopped him from trying to
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do it. Sometimes the health professionals werglsimistaken. Ted’'s experience was that,
most of the time, when he had tried new taskstibahimself, believed he could perform, he
could do more than the therapists had expected Té&a, challenging his physical limits was
a way of motivating himself during rehabilitationdq it still was, in connection with his
exercise programme. In contrast during her inighlabilitation, Caroline experienced that
the rehabilitation professionals were sure she gvgain much more strength and physical
function than she actually did. As a result, sitendt receive as many assistive devices from
the health care system as she needed. This chasadyreat deal of stress, for some years,
demonstrating that the need for adjustment of egieas, whether they be one’s own or
others, can be necessary when they prove to beurete.

Barriers to using aids have also been reportedimutdissed in previous research
(Fawkes-Kirby et al., 2008; Kemp & Thompson, 200Bawkes-Kirby et al. (2008) reported
that persons with complete SCI experienced legguathan those with incomplete injuries.
They argued that less use of adaptive aids by psmsih incomplete injuries was one of the
reasons causing fatigue. Lannem et al. (2010)eakthat realistic goal-setting was important
to adjust expectations. In addition, as a basisdalistic goal-setting, persons with
incomplete SCI must both accept the physical lititites experienced as a result of their
injuries and, use aids in connection to everyd@ydctivities. Bill, with his invisible
impairment, met with little empathy from othersartfily, friends and colleagues) in
connection with the consequences of his injuryeiifhisconceived expectations believing
that he was totally recovered were extremely stuefs him. He felt that he was expected
to do everything as he had done before. Unreaksgpectations about what exercise can do
to help recovery, both one’s own and that of other@y be affected by little or no acceptance
for reduced capacity. The gap between understgriiinconsequences of the injury, hope

for recovery and the reality of the situation maytbo wide. The disappointment of
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unfulfilled or only partially fulfilled goals camiluence life in a negative wayln the present
study, David’s reflections about how high expectasi for recovery connected to amount of
exercise, supports the importance of the acceptafeeatever reduced function one has
after injury, as a basis for realistic goal-setting

In this study, PEM was related to coping by redgdhre physical demands in
everyday life. A critical question could be thédtem physical overload occurs, why not stop
exercising in order to restrict the use of physieaburces? Therapists are often faced with an
argument that activities of daily living (ADL) aemough physical activity for persons with
SCl to keep fit. Although this may be the case stimmes, whenever possible exercise and
activity alternatives are recommended to ensur@anbed use of all active movements not
necessary used in ADL. Because of reduced musz$s in some of the persons with
incomplete SCI, variation in the exercise programecessary to avoid overuse problems
and, to stimulate supporting muscles (Nash, 208%)following a systematic and
individually designed exercise program, a persah 8iCl could also strengthen muscles that
stabilise and support the movements used during.A® find support in the literature
concerning the effectiveness of systematic exemigberapy both for physical and
psychological benefits (Fernhall et al., 2008; Hgret al., 2009; Lannem et al., 2009;
Latimer et al., 2004; Latimer et al., 2005; Valehal., 2007).

Loss of motivation for exercise, as previously nmmed, is the distinction between
overtraining and burnout (Gould, 1996; Lemyre et2006). Of the respondents only Evan
reported no motivation for exercise and, thus, thasonly one to experience burnout. The
others were motivated for physical activity, eitirethe form of systematic exercise or in the
form of an active outdoor life. But, all of therachexperienced different degrees of
overtraining, overload or reduced sense of accahpient. In sports attention is given to the

process for configuration and handling the totadsst load in everyday life (Kentta &
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Hassmeén, 2002). A balance in the intensity ofvétgtand periods of restitution or relaxation
is necessary for coping. Persons with incompl&@kec8uld take advantage of a similar
approach to coping with their own combination oltdnges that can affect their PEM. In
this study, each of the participants coped diffdyenith the stressors in their everyday life.
The coping strategy will influence whether exerdssperceived as positive and edifying, or if
exercise causes wear and tear on their physicabsyahological resources. Acceptance of
decreased physical function, even when it is ngiblé to others, may help to reduce the
perceived stress in everyday life. When one iBstéaabout one’s own abilities, coping
strategies will be more specific, as for those Wwhd undergone retraining to have less
physically demanding work. As mentioned beforgutar physical exercise is important as a
lifelong coping strategy to achieve the main gdaptimal health and function (Fernhall et
al., 2008; Harvey et al., 2009; Lannem et al., 20@%imer et al., 2004; Latimer et al., 2005;
Nash, 2005; Valent et al., 2007). To remain phalbiactive it seemed important to the
respondents to be able to find an enjoyable adaptertise strategy whether it was physical
therapy, specific sports or, as exemplified by Biltd David, outdoor life activities. To cope
with the differences between the total physical deds and functional capabilities of the
individual, it seems to be very important for th@ured person to make choices to balance the
total physical demands of everyday life, i.e. redgavorking hours, getting help in the home,
using adaptive aids, hiring a personal assistatatk® care of the daily strain etc. Hopefully,
this will prevent a future physical overload resgtin burnout. This is also supported by
CATS in showing how physical and psychological teses are challenged when living with
the consequences of an incomplete SCI.

It may be a limitation of this study that six reegents only represent a limited extent
of the heterogeneity of the population with incoetpISCI, even with a purposeful and critical

case sample procedure. Given that a SCl is a gdilyisjury, the focus of this study has been
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more on the physical and the perception of physiaphbilities and functional resources, than
on psychological and social resources. In additioa study has been made in a country with
a well-functioning governmental health-care systed easy access to hospital care and

adaptive aids.

Conclusion

This study explored the experiences persons witbriplete SCI had with physical
exercise. The main finding was that the total pdatsand psychological demands of
everyday life related to functional capacity, ifhced how exercise mastery was perceived.
High PEM was experienced when the exercise waeped as building or maintaining
physical resources. Low PEM was experienced whemphysical progression stagnated, and
if function declined, overload or fatigue developedimilar processes have been described in
other areas, e.g. a reduced sense of accomplistimgmbrt leading to burnout. Further
research is needed. We need more knowledge abmphysiological variations found
among those with incomplete SCI. We also needchtmkthe incidence of overload, fatigue
and burnout in the population with incomplete SSuch knowledge could serve as a basis

for individualised exercise guidelines for persauiith incomplete SCI.
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Table 1 Description of the participants

Age Year Injury Spasticity Walking Main
post level Aids mobility
injury
Evan 62 40 C6 Yes AFO Manual
one cain  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 Yes Crutches Power
and wheelchair
L1-L2 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 pterce of burnout and fatigue in a
sample of persons with incomplete Spinal Cord Inj@ClI). The second aim was to analyse
the role of physical exercise and degree of copirthe association between stress caused by
the disability and burnout or fatigue. A mailedvay was performed. A total of 186 persons,
142 males and 44 females, ages between 18 — 83, ygzre included in the study. Years
post-injury ranged from 2 to 55. The main findingsre that 15 % experienced burnout and
63% perceived fatigue or borderline fatigue. Prglséxercise and degree of coping buffered
the associations between stress caused by thelidysaibd both fatigue and burnout.

Keywords: Incomplete spinal cord injury, exercise, strespjmg, burnout, fatigue.
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Physical Exercise, Stress, Coping, burnout and fatigue

in Personswith Incomplete Spinal Cord Injury (SCI).

The level of physical activity is reported to bengrally low in the population with spinal

cord injury (SCI) (Buchholz, McGillivray, & Penchar2003). Consistent with the general
population, physical exercise is recommended tegmelifestyle diseases and enhance the
quality of life and well-being for persons livingtlv SCI (Harvey, Lin, Glinsky, & De, 2009;
Hicks et al., 2003; Martin Ginis et al., 2003). Hower, a person with an incomplete SCI may
be confronted with reduced physical function in gndaily life situations and also when
exercising. In this study, the cognitive activatibeory of stress (CATS) was used as a
theoretical framework (Ursin & Eriksen, 2004). Titeysical consequences of the SCI may be
explained as stressors according to CATS. Accorttirtbe theory, a homeostatic imbalance
between the expected outcome and the factual ogtodm situation activates a
neurophysiological stress alarm. The total headtisequences of the stress alarm are
determined by the way one reacts to the activaifdhe stress alarm. According to CATS,
coping is defined as “positive outcome expectarftlysin & Eriksen, 2004)If the individual
expects to be able to handle the stressful situaitie. has learned to cope effectively, the
stress response or arousal level is reduced, ane &dne no further negative health
consequences. If the imbalance persists, negagi@ithheffects such as burnout, fatigue or
illness may occur. The consequences of an incomfl€l may act as a persistent stressor. If,
for example, a person with spasticity and limiteglking abilities is always afraid of

stumbling or falling, all obstacles, such as cuwhses, uneven or slippery ground, a street with
fast following traffic etc., can be perceived agssors. The person’s own low expectations to
manage the situation may result in stumbling dimigd There are different possibilities to
overcome such a stressor. Acceptance of reducddngalbilities is necessary for finding the

best individual coping solution for outdoor mobhjiliDne possible strategy is to increase
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strength, balance and walking ability with exercsel thereby prepare the person for outdoor
ambulation. Another option is use of adaptive aigish as wheelchair or walking aids. Even
if a person is able to cope with some of the stressguring the day, all together they may
prove to be too much to handle. Coping with thesstors will be influenced by previous
experiences and learning (Eriksen, Murison, Pemdg&aUrsin, 2005). The total

rehabilitation process post-injury aims at prepgtime persons with SCI to cope with such
obstacles in everyday life by building protectiegéls of resources within physical,
psychological and social fields. Acceptance ofdbrsequences of the injury and realistic
goal-setting is crucial for coping with the strassdue to the SCI (Kennedy, Evans, Berry, &
Mullin 2003; Roberts & Kristiansen, in press).

Realistic goal-setting should also include adjusthod expectations of recovery from
being too high. This is a double edged sword asudsed by Lannem and Sgrensen (in
review). On the one hand, high expectations magecd positive motivation to reach
demanding goals. On the other hand, too high eatiens may lead to defeat and increase
the stress. Both too high and too low expectatitom others, i.e. health professionals, may
lead to frustration. Finally, while low expectatimmay simply reduce the stress, it may be
that the person will not exploit his/her potentighortunities for maximum function.

In general, the rehabilitation process will inflaerboth how stress is perceived in
different situations, and how to cope with it. Lanmand Sgrensen (in review) discussed how
persons living with an incomplete SCI have to ma&#ve adjustments in order to reduce the
physical demands in everyday life and cope bettdr thhe consequences of their disability.
As long as the level of physical, psychological andial resources are high enough and, the
person believes that he/she can cope with thesstigshe resources may counteract the
negative stress effects. If the physical demandwsanyday life, however, are more than the

person’s total physical capacity, these resouraslme overloaded. In the long run, they are
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likely to be reduced. Physical exercise in suchiumgon may be difficult to perceive as
positive and instead turn into an extra stressanflem & Sorensen, in review). A long term
outcome may result in overtraining and burnout,lsinto what may happen to athletes in a
sport context (Lemyre, Hall & Roberts, 2008). Conagkto an able-bodied person, it will be
even more difficult to predict how much physicairdends a person with SCI can tolerate
before overtraining or burnout occur as a resuthoécle weakness, lack of muscle control,
weakened sensory input and autonomic reflexestieguih reduced physical capacity.

The term and phenomenon burnout comes originadin fstudies on work-related
stress. Work-related burnout is characterisedss/ehological syndrome, including
emotional exhaustion, depersonalisation, and retipeesonal accomplishment (Maslach,
1993). Further, the reduced personal sense of gaigitment refers to: “a decline in one’s
feelings of competence and successful achievemembik” (p 21, Maslach, 1993). Based on
this concept, Raedeke (1997) and Raedeke and $20i) described athlete burnout as a
multidimensional syndrome involving emotional afdygical exhaustion, reduced sense of
accomplishment in sport and devaluation of paréittgn in sport. Lannem and colleagues
argued that persons living with incomplete SCI raggerience overload and burnout in
relation to exercise (Lannem et al., 2010; Lanne®agensen, in review). In addition, non-
acceptance of technical aids, even if they needdy increase overload of physical resources.

For persons with incomplete SChgtprognosis for recovery is more uncertain than for
those with complete SCI (Burns & Ditunno, 2001)isTimay result in unrealistic expectations
of future physical function for those with incomiddesion. For some, the expectations of
recovery are fulfilled to a certain extent durihg first years post injury, in particular if they
exercise. The functional improvements diminish dheryears, and a decline in daily

function may occur because @implications, possible overload, mermal agingThey will
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probably perceive a reduced sense of accomplishraeen if they exercise, which is
considered a causal factor both in work-relatedathtéte burnout.

The role of physical exercise for the perceptiostaéss and coping with stress was
explored in persons with incomplete SCI in a gaéile study (Lannem & Sorensen, in
review). The main finding was that the total phgs@nd psychological demands of everyday
life influenced how exercise mastery was perceitigh exercise mastery was experienced
when the exercise was perceived as building or taiaing physical resources. Low exercise
mastery was experienced when the physical improméesiagnated, and when overload or
fatigue developed.

The term fatigue can be defined as an overwhelmémge of tiredness, lack of energy
and, often, a feeling of total exhaustion (HerlofgoLarsen, 2002). While burnout has a
stronger psychological background, prolonged faigunore related to a physical problem
(Leone et al., 2010)In this study, the term fatigue is used as a symptnd not as the
diagnosis of Chronic Fatigue Syndrome (CFS) (Wes2€101).Fatigue is a frequently
reported symptom in a large number of neurologitsdrders and is characterized by a
feeling of constant exhaustion, including both asgeof physical exhaustion and an important
cognitive component, a sense of mental fatigue (@hari & Behan, 2004 f-atigue is also
reported as an extra symptom for persons living BiCI (Anton, Miller& Townson 2008;
Fawkes-Kirby et al., 2008).

According to CATS stress factors may accumulatelead to burnout, fatigue, and
chronic illness because of the physical disabdibépersons with incomplete SCI, unless the
challenges are coped with. Coping strategies negyhlysical exercise or the use of adaptive
aids as mentioned above. Therefore, the purpodegdresent study was: First, to determine
the prevalence of burnout and fatigue in a Norwegiapulation of persons living with

incomplete SCI; and second, we wanted to analysedlle of physical exercise in the
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association between stress caused by the disamildyournout or fatigue. We hypothesized
that the stress caused by the disability was iotirdinked to both burnout and fatigue, and
that physical exercise and degree of coping wighpibrceived stress would buffer its negative

effects.

M ethods

The design of the study was cross-sectional. Datasllected by a mailed
questionnaire that measured perceived stress alighbility, leisure time physical activity,
exercise mastery, coping, burnout and fatigue. Bamknd information was gathered from
medical records. The AIS (ASIA impairment ScalerecD was used as the main inclusion

criteria (Marino et al., 2003).

Participants

Included in the study were persons rehabilitateé8uainaas Rehabilitation Hospital
between 1962 and 2008. Invitations were sent topggtsons classified as AIS D or with a
cauda equina injury. In order to minimize bias frgemeral age changes, persons above 60
years at the time of the injury were excluded, al 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 pargoth physical disability. The PDSS was
originally validated for adults with an acquiredypltal disability and who required the use of
a wheelchair as their main source of mobility (6ngd & Connor, 2007). The scale was
translated into Norwegian using a double Transtatiddack Translation technique. The total

scale (22 items) may be used with 4 subscales, Igakweess (4 items), Physical (5 items),



Incomplete SCI, Exercise, Burnout, fatigue.

Social (7 items) and Burden of care (6 items),s0a #otal scale score. The range of scores for
the total scale is 0-110.

Injury level and severity of theinjury were assessed as recommended by the
American Spinal Injury Association (ASIA) and dieid into tetraplegia and paraplegia
(Marino et al., 2003). Tetraplegia describes thegk impairments in all extremities, in
addition to central parts of the body. Paraplegfars to those with paralyses in the legs, in
addition to parts of the stomach and back musdigsending on the level of injury.

Exercise: Physical activity and physical exercise were mesbiy the International
Physical Activity Questionnaire (IPAQ) and a 4-iteating of leisure time physical activity
(LTPA).

LTPA: A one-item scale, developed in the 1960s and widsdyl in Norwegian
health surveys, was used to measure leisure titysqath activity (LTPA) (Graff-lversen et
al., 2008; Saltin & Grimby, 1968). The respondemése asked to rate their weekly average
LTPA: 1) Reading, watching TV or other sedentanyiges; 2) Walking, cycling, using a
wheelchair or moving about in some other way atldehours per week — including
commuting to work and Sunday walks; 3) Taking pagphysical exercise or sports, heavy
gardening work etc. - at least 4 hours a week;&riekercising hard or taking part in
competitive sports regularly several days a weellh&imsen et al. (1968), Aires et al. (2003)
and Graff-lversen et al. (2008) have reported stabhstruct validity.

IPAQ: The IPAQ short version was developed for use wdlita (18-69 years)

(Craig et al., 2003). It collects information frahe last 7 days, on time spent walking, doing
moderate and vigorous-intensity activities andp dfisne spent sitting. The instrument has
shown acceptable reliability and validity (Craiga¢t 2003). A Norwegian translation was
available and had been used both for persons witlwéthout a physical impairment (Saebu

& Sorensen, 2010; Wilhelmsen, 2009).
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Per ceived exercise mastery (PEM): In the mailed questionnaire PEM was defined as
“a perception of competence when performing physgarcise” (Sorensen, 1997). The
respondents were asked to rate their PEM at preseatvisual analogue scale (VAS) ranging
from 0 — 10 (0 = | perceive no competence whengperihg physical exercise, 10 = |
perceive optimal competence when performing physixarcise). Aitken (1969)
demonstrated that a VAS captures slight differemcg®rsonal perceptions better than a
categorical scale.

Degree of Coping: Coping was defined according to CATS as “positivecome
expectancy{Ursin & Eriksen, 2004). The respondents were as@edte how they coped
with the total physical demands in everyday lifeegperienced due to the SCI, on a VAS
rating from 0 — 10 (0 = no coping, 10 = optimal icay).

PinesBurnout Measure (PBM): The 21 items in the PBM are scored on a 7-point
Likert scale ranging from 1 =never to 7=always @dbli et al., 1993). The scores can be
recoded into a total burnout score (PBS). Scomgisenithan 4 indicate burnout to the extent
that mandatory changes in everyday life are necg¢Bmes & Aronson, 1988). The
instrument has been tested and is consideredableknd valid research instrument (Pines &
Aronson, 1988; Schaufeli, Enzmarg Girault, 1993). The PBM has been used as a measure
for context-free burnout, and a Swedish nationalespwas used as comparable normative
data (Hallsten, Bellagl®& Gustafsson, 2002). The scale was translated tav@ipan 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 bikert
scale ranging from 1 = “strong disagreement” to"gtrong agreement”. Reliability and
validity of the FSS has been reported to be gogmbpulations of persons with different

impairments and normal healthy adults (Anton et24108; Fawkes-Kirby et al., 2008; Krupp
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et al., 1989; Lerdal, Rustoen, Hanest&adJoum, 2005; Schanke & Stanghelle, 2001). The
cut-off score of over 4, as indicative of fatiguas originally set by Krupp et.al. (1989). In a
Norwegian translation of the instrument and teshefpsychometric properties, the
investigators suggested that the threshold fondefisevere fatigue should be a FSS score of
5 as opposed to the original score of 4 (Lerdal.eR005). Furthermore, they suggested that
scores between 4 and 5 indicate borderline fatigue.

Procedure: The study was approved by the Regional Medical &ebeEthics
Committee, Eastern Norway. Respondents gave thitew consent to participate.
Background information regarding injury level amerity, as well as additional injuries and
complications, was collected by reviewing mediealards. Two letters were sent prompting
replies.

Statistical analyses: All analyses were conducted using PASW statist&8 for
Windows. Descriptive statistics were used to charae the sample. Data was summarised
by mean values and standard deviations (SD) oranegilues and range, when appropriate.
Independent sample t-tests were used to comparne vaizes of dependent and independent
variables in tetraplegia versus paraplegia. The@pan correlation test was used to measure
the correlation between LTPA and the IPAQ. To teetmediations in Figure 1, the following
three linear regression equations were estimatedéh model: First, regression of the
mediator on the independent variable; second, ssgme of the dependent variable on the
independent variable; and third, regression ofiggendent variable on both the independent
variable and the mediator (Baron & Kenny, 1986p&ate coefficients for each equation
were estimated and tested using standard lineeesgign procedure. Pearson’s correlation

coefficient was used for correlations between \éeisin the mediation analyses.
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Results

Participants

A total of 316 persons fulfilled the inclusion enita and received a mailed
guestionnaire. After two reminders, 199 persons¥f3esponded, either by returning the
guestionnaires or by a telephone interview. Sewssgns refused to participate, and 4
persons were not able to answer due to pre-sesifedtia. In addition, 2 persons turned out
to be classified as AIS C and were consequentliudred from the analysis. The final sample
consisted of 186 respondents. Because of ethigalatons, it is not possible to compare the
respondents with the non-respondents. The chaistaterof the sample are given in Table 1.
No differences were found between the subgroupapieqia versus paraplegia, for any of the
dependent or independent variables.

Table 1 in near here.

PDSS

As the population in this study was more heterogasghan the original population,
we tested the internal consistency of the totdesicethe studied population. The Chronbach

Alfa coefficient was 0.93. Therefore we used thtaltscore.

Comparison of LTPA and the IPAQ

To compare the measures LTPA and IPAQ in the shaghylation, a correlation test
was performed between LTPA and IPAQ, short versidre correlation was reasonably high
(rs= .55, p <.001). However, all the IPAQ measuresenighly skewed towards zero and
LTPA had a normal distribution. It seems as thougla, less active population such as
persons with incomplete SCI, LTPA captures morthefvariance in the lower part of the

scale, and was therefore used in the final analyses
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Burnout and fatigue

PBM. Of the respondents, 173 persons (93%) completeBBh&. The mean PBS was 2.8
(SD = 1.2), and 26 persons, 15% of those who cameglie PBM, scored above 4, the cut-
off point for burnout, which is higher comparediwit.1% in the Swedish national survey
(Hallsten et al., 2002).

FSS. Of the respondents, 176 persons (95%) complee&$S, and 63 % of those scored 4
or above, whereas 43% scored above 5. Mean scard wgSD =1.5), which means
borderline fatigue, compared with 4.0 (SD = 1.3xaiNorwegian normal sample of Lerdal et
al. (2005). In a Canadian sample of persons withtBi€ was 4.5 (SD =1.8) (Fawkes-Kirby et
al., 2008), and in Norwegian sample of polio-suovésthis was 5.2 (SD = 1.5) (Schanke &

Stanghelle, 2001).

Correlations between independent variables, mediatorsand dependent variables

All tested variables demonstrated statisticallygigant correlations with each other.
The correlation was negative between LTPA and 8%, the PBS and the FSS. The PEM
correlated negatively with the same variables. Be@f coping correlated positively with
LTPA, but negatively with the PDSS, the PBS andRBS& (see Table 2 for details).

Table 2 in near here.
Therole of exercisein burnout and fatigue
Figure 1 in near here.

Figure 1 illustrates the conceptual models usedhi®mediation analyses. First, we
tested the relationship between PDSS and PEM.r&ldionship was mediated by LTPA
(model 1). Then, we tested the relationship betweRM and burnout, which was mediated
by degree of coping (model 2). Finally, we testeslrelationship between PEM and fatigue,
which was mediated by degree of coping (model B driteria for mediation as suggested

by Baron & Kenny (1986) was used. In total, all gahs tested in the 3 models were

12



Incomplete SCI, Exercise, Burnout, fatigue.

significant; see Table 3 and Figure 1. The modelevested separately for mediation with
three simple regression equations. In model 1rgbeession of the mediator (LTPA, path a)
demonstrated a significant effect on the independamnable (PDSS)Radi= .09, F = 17.614,
p< 0.001). Second, the dependent variable (PEM, @atgnificantly affected the
independent variable (PDSSR44j= .11,F = 21.474p< 0.001). Finally, the mediator
significantly affected the dependent variable (PEMA regression model with both LTPA
and PDSS as predictors. In this equation, PDS8taffePEM less than in the third equation.
See Table 3 for details. Model 2 and model 3 westet in the same order, for details, see
Table 3. The results of the mediation analyses aeinated that PDSS was indirectly linked
to PEM through LTPAIRzadjz .28, F = 31.839, p <.001), that PEM was indlyelked to
burnout through degree of copir@Z{dj: .51, F=82.777, p <.001), and lastly, that PE&&
indirectly linked to FSS through degree of cole?gd,-: .36, F =45.808, p <.001).
Table 3 in near here.
Discussion

In this study we examined the prevalence of buriaadtfatigue within a sample of
persons living with incomplete SCI. We observedaakedly higher prevalence of both
burnout and fatigue compared to able-bodied pojustHallsten et al., 2002; Krupp et al.,
1989). In addition, we analysed the role of phylséseercise in the association between stress
caused by the disability and burnout or fatigue.Wfeothesised that the PDSS was indirectly
linked to PEM through LTPA, and that PEM was indihglinked to burnout and fatigue
through the individual’s degree of coping with theveryday situation. All the findings in
the mediator tests were consistent with this hypsith

In the literature, it is difficult to find informain about the prevalence of burnout in
the general population. In a Swedish national suofe¢he general adult population, the

prevalence of burnout measured by the PBM was loaepared with the present study (7.1
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% versus 15 % respectively) even if the PBM meamnesdid not differ (Hallsten et al., 2002).
The comparable mean score could partly be expldigdte difference in sample sizes and
that the distribution of the PBS in our sample wslightly skewed (range 5.7 and skewness
1.12 to the lower value). As observed, it is, hogrelikely that persons struggling in their
everyday life to overcome their physical impairnseintorder to function as independently as
possible are more likely to experience a stateuofidut than the general population.

The prevalence of the symptom of fatigue, as mredsoy the FSS in the present
study, indicated that fatigue is much more comni@mtournout. This result is supported by
other studies, both for persons with SCI and otieerrological impairments (Anton et al.,
2008; Fawkes-Kirby et al., 2008; Herlofson & Lars2@02; Krupp et al., 1989; Schanke &
Stanghelle, 2001). For the general population, &leetlal. (2005) reported data from the FSS
that revealed that scores were higher for persathschronic iliness (lasting 6 months or
more). To avoid over-diagnosing high fatigue ley#igy suggested that the threshold for
high fatigue probably should be 5 on the FSS, atbtef 4, as had been suggested originally.
In the present study, as many as 43% scored abowdle FSS, compared with 23% in the
general population as reported by Lerdal et al $200n addition, 20 % in the present study,
scored between 4 and 5 on the FSS, indicatingdeblore state of fatigue. It is argued that an
overloading process is triggering the onset of lbttonic fatigue syndrome (CFS) and
burnout, and that fatigue is one of the symptontsoitth concepts (Leone et al., 2010). The
present findings emphasised how vulnerable persthancomplete SCI are for both
burnout and fatigue compared with the general paijmu.

Furthermore, Leone et al. (2010) argued that CkSbannout are different concepts,
but that the relationship between them should lzenétxed further. In a sport context, Lemyre
et al. (2008) argued long-lasting physical exhaumsithay contribute to the development of

burnout. In this study, we can speculate whethtgifa, as a symptom, is a precursor of
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burnout, and that a person with a high level dfjfsg may be at particularly risk of
developing burnout. For persons with reduced playsiapacity, like those with incomplete
SCl, it is especially important to be aware of tbesequences of neglecting the symptom of
fatigue. Persons with incomplete SCI have a redhtiunpredictable potential for recovery
(Burns & Ditunno, 2001). This may result in unretiti expectations of their own physical
capacity, and, consequently, they use less adagitigethan needed in everyday life. Fawkes-
Kirby et al. (2008) argued that lack of use of atapaids of persons with incomplete SCI
was one of the reasons for fatigue. In additibaytregistered that persons with incomplete
SCI reported more severe fatigue than those withpdete lesions. The results in the present
study supported that those who experienced buratad,experienced fatigue, and that the
symptom of fatigue seemed to be a precursor fandaur

Following the pathways in Figure 1, the mediatiffeets of both LTPA and the
degree of coping seemed to buffer the negativesfidue to stress. This is consistent with
earlier research. Martin Ginis et al. (2003) deni@ted that changes in pain and stress
improved well-beeing, and Latimer et al. (2005)rfdypreliminary support for exercise in
buffering the effects of stress on well-beeing.

Gerhart, Weitzenkamp, Kennedy, GlasglCharliefue (1999) reported various
correlates of stress in long-term SCI from a lamgjital study, and Quale, Skanke, Froslie
and Roise (2009) reported from a cohort study asttpumatic stress symptoms in severely
injured patients but neither of the studies foumdlationship between stress and severity of
disability. This finding is consistent with the pent study where no differences in PDSS
were found between the subgroups tetraplegia ve@aplegia.

In the present study, 2 pathways demonstrateddireat association between stress
and fatigue. First, PDSS and LTPA explained 27%hefvariance in PEM, and secondly,

PEM and the degree of coping explained as muclt & 8f the variance in FSS. A stronger
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association was found between PEM and PBS where &ieMiegree of coping explained 51
% of the variance in PBS. This means that the @&stsmes between the variables in the study
are stronger for PBS than for fatigue. This magkglained by the fact that the measure of
burnout relies on psychological processes but thasure of fatigue is of a more physical
nature.

In order to control for the reported amount of eis, two different measures were
used. A limitation in the use of IPAQ in this pdgtion was demonstrated. The IPAQ
measures were highly skewed towards zero, andesuli did not capture the variation in the
responses in the relative low physically activeyafon. The response alternatives in LTPA
included 2 responses for less active persons reidftentary activities, or low intensity at
least 4 hours per week. This seemed to be enoustiatistically achieve a normal
distribution, and thereby capture more of the vrarin the low physical active population.

A limitation of this study may be the cross-secsibtiesign and use of self-reports.
Also, social desirability may result in over-repig of exercise (Sallis & Saelens, 2000).
Another limitation was the sample size, and thatiweot know anything about the 37% that
did not respond to the survey, which limits thegyatisation. Due to ethical regulations, we
could not gather details (gender, age, severitgjafy and complications) from medical
records of the non-respondents. There is a poiggithiht persons with more complications or
a more severe impairment, even if this is a veagtive population, are less likely to
participate in a survey like this. The commentsrfithe seven respondents who refused to

participate indicated severe complications or fiomal limitations.

Per spective

This study examined the prevalence of burnout atiguie within a sample of persons
with incomplete SCI. In addition, we analysed tbke rof physical exercise and degree of

coping in the association between stress causéukelgisability and burnout or fatigue. This
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sample of persons with incomplete SCI perceivecdntrand fatigue more frequently than
the general population. Physical exercise and @egfreoping buffered the associations
between stress caused by the disability and bditiuaand burnout. Further research is
needed. We need more knowledge about the physialogariations found among those with
incomplete SCI. We also need to know more abouéasiseciation between the physiological

and psychological variables and how this associatiay influence degree of coping.
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Figuerel. Conceptual models used for the mediatiatyses.

LTPA Degree of
coping
a-path b-path a-path b-path
/4 /4 PBS or

Abbreviations: PDSS: physical disability stresdescaTPA: Leisure time physical activity;

PEM: Perceived exercise mastery; PBS: Pines bustmue; FSS: fatigue severity scale.
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Table 1 Sample and injury characteristics (n= 186)
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
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Incomplete SCI, Exercise, Burnout, fatigue.

Table2. Mean scores anlearson’s correlations among variables

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 44 15 4317 -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; PEMerBeived exercise mastery; PBS: Pines

burnout score; FSS: Fatigue severity scale
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Table 3. Linear Models testing: PDSSLTPA > PEM - Coping—~> PBS or FSS

Variables and paths AR B 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 ¢, 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 ¢ + path b .36
PEM -.268 -3.606 .000
Coping -418 -5.621 .000

Abbreviations: PDSS: physical disability stresdecaTPA: Leisure time physical activity;

PEM: Perceived exercise mastery; PBS: Pines bustmuie; FSS: fatigue severity scale.
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Informasjonsbrev til deltakere i praosjektet

Sammenhengen mellom aktivitetsvaner hos personer med inkomplett
ryggmargskade og selvopplevd helse - En retrospektiv undersekelse
av personer med inkomplett ryggmargskade, klassifisert som
Franikel D,

Som fagkonsulent i fysiaterapi ved Ryggmargskadeseksjonen, Sunnaas sykehus har
jeg 1 mange &r veert opptatt av trening og dens innvirkning p helse og trivsel hos
personer med ryggmargskade. For tiden har jeg studiepermisjon fra min stillin g, 0g
i forbindelse med min hovedfagsoppgave ved Norges Idrettshegskole skal jeg
giennomfere en sperreundersekelse om aktivitetsvaner hos personer med
inkomplett ryggmargskade.

Tidligere er de fysiske og fysiologiske fordelene med fysisk aktivitet/trening hos
personer med xomplett skade beskrevet i mange undersokelser. Lanptidseffektene
av regelmessig tilpasset fysisk trening for personer med inkomgplett skade er
imidlertid ikke utfyllende beskrevet i litteraturen, Sammenhengen mellom
regelmessig [ysisk trening over lang tid og helseflivstilfredshet er det jeg ni ensker

4 se nzrmere pa.

ARG de

e RMS-seksfunen 1430 Nesnddmnper Felefaks: A5 91 25 76 Foretakesr.: 575 911 756
enem e
- Avd. for neviomuskufere  Bessksadresse:

rerocsn zkader

s ¢ Biememyrveien 11, Bysniog D

Sutmiazs syKehus Fosladresse: Tefefon: 659690007~ Ciiro: (1823 03 06428



Sunnaas sykehus Side 2

Alctuelle problemstillinger 1 undersekelsen er:

o Er det en forskjell i selvoppievd helse og tilffedshet med livet mellom personer med
inkomplett ryggmargskade som trener regelmessig og de som ikke trener
regelmessig?

« Br deten forskjell 1 sosial aktivitet mellom personer med inkomplett ryggmargskade
som trener regelmessig og de som ikke trener regelmessig?

» Br det forandring i behovet for/bruken av tekniske og/eller ortopediske hjelpemidler
siden skaden? Er det sammenheng mellom treningsmengde og behavet for/bruken
av hjelpemidler?

I tillegg til sparreundersskelsen vil det bli hentet ut opplysninger fra din journal
ved Sunnaas sykehus.

Resultatene vil gi nyttig informasjon om betydningen av trening /tilpasset fysisk
aktivitet for selvopplevd helsetilstand hos personer med inkomplett
ryggmargskade. Den vil kunne bidra til bedre planlegging og gjennomfaring av
treningstitbud for denne pasientgruppen i fremtiden.

Undersekelsen vil gjennomferes i naert samarbeide med seksjonsoverlege Nils
Hjeltnes, ryggmargskadescksjonen Sunnaas sykehus og lepe Hildegunn Snekkevik,
Prosjektleder for prosjektet “Senfalger etter ryggmargskade”, Sunnaas sykehus.

Prosjektleder er underlagt taushetsplikt, og de innsamlede opplysninger vil bli
behandlet konfidensielt. Publikasjoner fra prosjektet vil ikke inneholde
opplysninger som kan knyttes til enkeltperscner.

Deltakelse i prosjektet er selvfelgelig frivillig, og forsekspersonene star fritt il 4

trekke seg fra undersekelsen eller la vaere 4 svare pi enkeltspersmal.

Sporreskjemaet kan virks langt og omfattende. For 4 lette utfyllingsarbeidet star det

beskrevet underveis hvordan hver del skal utfylles.



Sunnaas sykehus Side 3

Sparreskjemaet sammen med underskrevet samntykkeerklering bes retumnert i
vedlagte svarkonvolutt helst s4 snart som mulig.

Hvis du lurer pé noe, kan du gjemne ta kontakt pé telefon 66969000 eller 95101005.

P2 forhéand takk for hjelpent

Vennlig hilsen

Anne M. Lannem
Fagkonsulent fysicterapi /Prosjektieder

Samtykkeerkizring:

Ja, jeg bar lest ovenstiende informasjon og er villig til & delta i underspkeisen,
Deltakelse i undersekelsen inneberer at jeg deltar { en sperreskjema-undersokelse,
samt at det hentes ut opplysninger om meg fra min Jjournal ved Sunnaas sykehus.

Underskrift



Sunnaasebyis november 2004
Til

Informasjonsbrev :
"Sammenligning av selvrapportert og malt fysisk fom hos personer som
har levd lenge med ryggmargsskade”

En undersgkelse som skal bidra til gkt kunnskajmaondan fysisk aktivitet pavirker fysisk og
psykisk helse hos personer med ryggmargsskade.

Etter at du var med i prosjektet "Senfglger ettBtSR, gnsker vi & gjennomfare en
tilleggsundersgkelse i forhold til fysisk arbeidghaitet.

Formalet vil veere a bidra til gkt kunnskap om haordlysisk aktivitet pavirker fysisk og
psykisk helse hos personer som har levd lenge megggmargsskade. Det har tidligere veert
lite fokus p& om det er overensstemmelse pa sederggrt og objektivt malt/ faktisk
kondisjonsmessig helse.

Vi gnsker at resultatene av undersgkelsen skakesrs@m grunnlag for & bedre behandlings-
og oppfalgingstilbudet for denne pasientgruppen.

Deltakelse i prosjektet vil innebeere at du viltbBtet ved Klinisk fysiologisk laboratorium
med arm-/ eller bensykkel, dessuten lungefunksjatisign | tillegg ber vi deg om a svare pa
spgrreskjema.

Alle opplysningene vil bli behandlet konfidensidfed publisering/ offentliggjering av
resultatene fra etterundersgkelsen, vil alle pengplysninger veere fiernet, slik at det ikke vil
veere mulig & identifisere enkeltpersoner.

Det er frivillig & delta, og du kan trekke deg frele eller deler av undersgkelsen pa ethvert
tidspunkt — uten naermere begrunnelse. For de skendiksker & delta, eller som trekker seg
fra undersgkelsen underveis, vil dette ikke fa nommsekvenser for senere kontakt med og
behov for tjenester fra helsevesenet.

Dine erfaringer kan gke var kunnskap og bidra til & bedre behandlings-
/oppfalgingstilbud i fremtiden.

Vi haper derfor at du kan tenke deg a delta i usalezlsen.
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 ovenstaende informasjon og eiguill & delta i undersgkelsen
I:I Nei, jeg gnsker ikke & delta i denne tilleggsunaketsen

Dato underskrift



Sunsiagkehus oktober 2006
Til

Informasjonsbrev :
"Sammenligning av selvrapportert og malt fysisk fom hos personer som
har levd lenge med ryggmargsskade”

En undersgkelse som skal bidra til gkt kunnskajmaondan fysisk aktivitet pavirker fysisk og
psykisk helse hos personer med ryggmargsskade.

Du har tidligere veert med pa og gitt samtykke ¢ihde studien. Det som dessverre ikke kom
tydelig frem av informasjonsbrevet og samtykkeerkigeen var at vi i tillegg til data som ble
samlet inn har behov for & bruke data samlet Btodien "Senfglger etter RMS” og data fra
din journal fra tidligere opphold i Sunnaas sykehus

Formalet vil veere & bidra til gkt kunnskap om haordlysisk aktivitet pavirker fysisk og
psykisk helse hos personer som har levd lenge meghggmargsskade. Det har tidligere veert
lite fokus p& om det er overensstemmelse pa sedorsgat og objektivt malt/ faktisk
kondisjonsmessig helse.

Vi gnsker at resultatene av undersgkelsen skaksrs@m grunnlag for & bedre behandlings-
og oppfelgingstilbudet for denne pasientgruppen.

Alle opplysningene vil bli behandlet konfidensiafied publisering/ offentliggjaring av
resultatene fra etterundersgkelsen, vil alle pangplysninger veere fiernet, slik at det ikke vil
veere mulig & identifisere enkeltpersoner.

Det er frivillig & delta, og du kan trekke deg frale eller deler av undersgkelsen pa ethvert
tidspunkt — uten naermere begrunnelse. For de skengiksker & delta, eller som trekker seg
fra undersgkelsen underveis, vil dette ikke fa nommsekvenser for senere kontakt med og
behov for tjenester fra helsevesenet.

Dine erfaringer kan gke var kunnskap og bidra til & bedre behandlings-
/oppfalgingstilbud i fremtiden.

Vi hdper derfor at du kan tenke deg a delta i usalezlsen.
Med vennlig hilsen,

Nils Hjeltnes Anne M. Lannem Ingeborg Lidal
avd.overlege, dr. med. Fysio/Prosjektleder Lege/ Prosjektmedarb.

|:| JA, jeg har lest ovenstdende informasjon og girtgake til at data beskrevet over kan brukes
i undersgkelsen

I:I Nei, jeg gnsker ikke & delta i denne tilleggsundketsen

Dato underskrift



IE Sunnaas sykehus HF

RMS og overtreningsproblematikk — Hoveddel — 27.11.08

Forespgrsel 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 spagrsmal til deg om & delta i en fdrelsstudie for atdype tidligere funn i studier i forhold
til opplevelse av trening, treningsmestring og ével stressopplevelse og stresshandtering i fdrtibl
trening.Skaden din er av den typen vi ensker 4 undersoke.

Treningsvaner hos personer med ryggmargsskadeplevabse treningsmestring er kartlagt i tidligere
studier fra Sunnaas sykehus HF. Personer med inktinsgade som trener regelmessig, rapporterer en
mindre grad av mestring i forhold til trening eresbm ikke trener. | denne studien forsgker vhasdi
mulige forklaringer p& dette.

Hva innebaerer studien?

Deltakelse i denne studien innebaerer at vi gjenaoenfet intervju med deg. Intervjuene blir tatt q@p
band, og du vil bli bedt om & godkjenne utskriftanedet vi snakker om. | tillegg vil det bli hentgt
opplysninger fra din journal ved Sunnaas sykehusR#Sultatene av intervjuene vil bli lagret og
oppbevart utilgjengelig for innsyn. Dataene vil faliblisert 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 fodselsnummer/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 vaere mulig 4 identifisere deg i
resultatene av studien nér disse publiseres. Hvis du sier ja til 4 delta i studien, har du rett til 4 fd innsyn i
hvilke opplysninger som er registrert om deg. Du har videre rett til 4 fa korrigert eventuelle feil i de
opplysningene vi har registrert. Dersom du trekker deg fra studien, kan du kreve 4 fa slettet innsamlede
opplysninger. Opplysningene blir senest slettet i 2016.

Frivillig deltakelse

Det er frivillig & delta i studien. Dersom du ikkesker & delta, trenger du ikke & oppgi noen grogn,
det far ingen konsekvenser for den videre behagelirdu far vedykehuset.

Dersom du ensker 4 delta, undertegner du samtykkeerklaeringen pa denne siden. Om du na sier ja til 4 delta,
kan du senere trekke tilbake ditt samtykke uten at det pavirker din evrige behandling pa sykehuset. Dersom
du senere onsker 4 trekke deg, kan du kontakte klinisk stipendiat, fysioterapeut Anne M. Lannem, tlf.
66969278 eller 95101005.

Ytterligere informasjon om studien finnes i kapittd A — utdypende forklaring av hva studien
innebeerer.

Ytterligere informasjon om personvern og forsikring finnes i kapittel B — Personvern, gkonomi og
forsikring.

Samtykkeerklaering falger etter kapittel B.



RMS og overtreningsproblematikk — Kapittel A og B —27.11.08

Kapittel A- utdypende forklaring av hva studien innebaerer

Kriterier for deltakelse

Personer med inkomplett ryggmargsskade (AlS-D) sanlevd med skaden i minst 5 &r. Utvalget vil
bli hentet fra pasientregisteret ved Sunnaas syketku 4-8 informanter vil bli kontaktet. Utvelgetse
vil skje i samarbeide med den kliniske avdelingem sar ansvar for kontrolloppfalging av personer
med RMS.

Bakgrunnsinformasjon om studien

Til n& har det veert gjort lite for a fa frem om eetforskjell pa komplette og inkomplette skader og
hva de far ut av trening. Det som er av retningstindag er utarbeidet fra Sosial- og Helsediresktst

i 2004. Det er lite detaljert, og selv om det fremimer hva de ulike gruppene bgr trene med, er det
ingen anbefaling om hvordan og hvilken tilrettelieggsom kan veere ngdvendig, eller hvordan de
ulike gruppene opplever treningen. Det er behowrfer kunnskap innen dette omradet.

Funnene fra tidligere studier ved Sunnaas sykeltusféthold til opplevelser rundt trening hos
personer med RMS er spennende. | en oppfalgingestindker vi na & sette fokus pad om det stemmer
at personer med inkomplett RMS i mindre grad opgilenestring av fysisk trening. Dette temaet er
sveert aktuelt, og andre forskningsmiljger har aggffokus pa beslektede begrep (fatique i Fawkes
Kirby et al. 2008).

Ut fra begge disse temaene kan de med inkomplatieskeere spesielt i faresonen for
overtrening og eventuell utbrenthet. For mye trgniforhold til ressurser og for lite hvile mellom
treningsdosene kan fgre til en overbelastning.

Alternative prosedyrer eller behandling pasienten &r dersom personen velger & ikke delta i
studien

Det vil ikke f& noen konsekvenser for deg i forhtldbehandling eller senere innleggelser ved
Sunnaas sykehus HF hvis du ikke gnsker & deltaliest.

Undersgkelse

Det vil bli foretatt dybdeintervju med apne spgrsmadt trening og hva det betyr for den enkelte,
forholdet til trening, opplevelse av treningsmesgjrigrad og type motivasjon for trening, eventuell
overtrening, stress i forbindelse med trening agdhéring av den eventuelle stressopplevelsen. |
tillegg vil det hentes ut opplysninger knyttetsiladen din og rehabiliteringsoppholdet ditt fra
journalen ved Sunnaas sykehus HF.

Tidsplan
Intervjuene vil finne sted fra desember 2008 ftilrfear 2009. Intervjuene vil ta ca. en time og finne
sted pa Sunnaas sykehus HF, Anne Lannem’s kordd¥eeges Idrettshagskole eller pr. telefon.

Mulige fordeler og ulemper
Erfaringer fra studien vil senere kunne hjelpe andre med samme diagnose.

Kapittel B - Personvern, gkonomi og forsikring

Personvern

Opplysninger som registreres om deg er det som kemfmam i intervjuet samt medisinske
opplysninger om skadeomfang og rehabiliteringsfotegntet ut fra journalen din ved Sunnaas
sykehus HF.



RMS og overtreningsproblematikk — Kapittel A og B —27.11.08

Sunnaas sykehus HF ved administrerende direkigatabehandlingsansvarlig.

Utlevering av materiale og opplysninger til andre

Hvis du sier ja til & delta i studien, gir du oghth samtykke til at avidentifiserte opplysninger
utleveres til Professor Marit Sgrensen og 1.Amasisdrierre-Nicolas Lemyre, PhD

ved Norges idrettshggskole.

Rett til innsyn og sletting av opplysninger om de@g sletting av prgver

Hvis du sier ja til & delta i studien, har du téth fa innsyn i hvilke opplysninger som er regist om
deg. Du har videre rett til & fa korrigert eventeidil i de opplysningene vi har registrert. Dersdu
trekker deg fra studien, kan du kreve & fa slattretamlede opplysninger, med mindre opplysningene
allerede er inngatt i analyser eller brukt i vitemselige publikasjoner.

@konomi
Studien er finansiert gjennom forskningsmidler$unnaas sykehus HF og Norges Ildrettshggskole.
Deltakerne i studien vil f& dekket eventuelle retgéter.

Forsikring
Deltakerne i studien er omfattet av pasientskatk@iagsordningen gjiennom Sunnaas sykehus HF.

Informasjon om utfallet av studien
Som deltaker i studien har du rett til informasgm publisering av resultatene i studien. Dettdlvil
sendt deg nar det foreligger.

Samtykke til deltakelse i studien

Jeg er villig til & delta i studien

(Signert av prosjektdeltaker, dato)

Jeg bekrefter & ha gitt informasjon om studien

s o ; .
—74\/-1/‘_'/ /~_L§’//'MA/U
U/

(Signert, rolle i studien, dato)



}NDRGES IDRETTSHOGSKOLE |i fj Sunnaas sykehus HF

Inkomplett ryggmargsskade og symptomer pd overbelastning — Hoveddel — 23.07.2010

Forespgrsel om deltakelse i forskningsprosjektet
" Forekomst av overbelastningsproblematikk og tretthehos

personer med inkomplett ryggmargsskade, en tverrstisstudie”

Bakgrunn og hensikt

Dette er et spagrsmal til deg om & delta i en fdarglsstudie for & kartlegge hyppigheten av
overbelastnings- og feilbelastningsproblematikkyattelsessymptomer, tretthet og treningsmestring
hos personer med inkomplett ryggmargsskade. Vespgrreundersgkelse vil vi na kartlegge dette
neermere som et grunnlag for & kunne utarbeidenggttinjer for trening av personer med inkomplett
ryggmargsskade. Sunnaas sykehus HF er ansvarlggudien.

Hva innebaerer studien?

Deltakelse i studien innebzerer at du svarer paageelspgrreskiema og sender det tilbake i vedlagte
svarkonvolutt sammen med samtykkeerkleeringen. Relka innebaerer ingen praver eller
undersgkelser, du vil bruke ca 30 minutter pa éespa skjemaet.

Mulige fordeler og ulemper
Erfaringer fra studien vil senere kunne hjelpe anded samme diagnose.

Hva skjer med prgvene og informasjonen om deg?

Informasjonen som registreres om deg skal kun lsralle som beskrevet i hensikten med studien. Alle
opplysningene og pregvene vil bli behandlet utemnay fedselsnummer eller andre direkte
gjenkjennende opplysninger. En kode knytter deditié opplysninger gjennom en navneliste.

Det er kun autorisert personell knyttet til prosgtksom har adgang til navnelisten og som kan finne
tilbake til deg. Navnelisten med koden som knytieg til dine opplysninger slettes ved avslutning av
prosjektet i 2016. Det vil ikke veere mulig & idéistire deg i resultatene av studien nar disse geigls.

Frivillig deltakelse

Det er frivillig & delta i studien. Du kan nar sdmist og uten & oppgi noen grunn trekke ditt sakeyk

til & delta i studien. Dette vil ikke f& konsekven$or din videre behandling. Dersom du gnskerlade
undertegner du samtykkeerkleeringen pa siste siohed®na sier ja til & delta, kan du senere trekke
tilbake ditt samtykke uten at det pavirker din gerbehandling eller kontakt med Sunnaas sykehus HF.
Dersom du senere gnsker a trekke deg eller hasms@gtil studien, kan du kontakte Anne M. Lannem

pa 95101005.

Ytterligere informasjon om studien finnes i kapittd A — utdypende forklaring av hva studien
innebeerer.

Ytterligere informasjon om personvern og forsikring finnes i kapittel B — Personvern, gkonomi og
forsikring.

Samtykkeerkleering fglger etter kapittel B.



Inkomplett ryggmargsskade og symptomer pd overbelastning — Kapittel A og B — dato 24.06.2010

Kapittel A- utdypende forklaring av hva studien innebaerer

Kriterier for deltakelse

Alle personer med inkomplett ryggmargsskade sonvéat til rehabiliteringsopphold ved Sunnaas
sykehus HF og var skadet far september 2008 og @@d&r pa skadetidspunktet vil forespgrres om a
delta.

Bakgrunnsinformasjon om studien

Treningsvaner hos personer med ryggmargsskadepdgvoltreningsmestring er kartlagt i tidligere
studier (Lannem et al. 2005, 2007 og 2009). Rewtladikerer en forskjell pa hvordan personer med
komplett og inkomplett ryggmargsskade selvrappertegeningsmestring. De med inkomplett skade
som trener regelmessig, rapporterer at de oppleumire grad av mestring av fysisk trening enn de
som ikke trener. Dette er annerledes enn for persmed komplett skade (Lannem et al. 2007) og for
befolkningen generelt (Sgrensen 1997). Andre fongiamiljger har satt fokus pa beslektede begrep
som utmattelse (Fawkes-Kirby et al. 2008). | injeev varen 2009 med personer med inkomplett
skade fikk vi bekreftet at noen sliter med utmattebymptomer, overbelastning og opplevelse av lav
treningsmestring. Ved en spgrreundersgkelse vif\Kartlegge dette neermere som et grunnlag for &
kunne gi bedre rad om trening til personer med imidett ryggmargsskade.

Undersgkelser og annet den inkluderte ma gjennom

Undersgkelsen bestar i & fylle ut og sende tillshtailsendte sparreskjema, eller ta kontakt med
prosjektleder for & giennomfare intervjuet pr. fiete

Tidsskjema

Sparreskjemaene sendes ut i var/sommer 2010.

Mulige fordeler
Ved 4 bli med pé undersgkelsen, hjelper du ossé&nferbedre rehabiliteringstiltak for personer med
inkomplett ryggmargsskade.

Pasientens/studiedeltakerens ansvar
Det palegges ikke noe ansvar pa den enkelte delakever det a fylle ut og returnere spgrreskjemae

Kapittel B - Personvern, gkonomi og forsikring

Personvern

Opplysninger som registreres om deg er det som kemimem i spgrreskjemaet samt medisinske
opplysninger om skadeomfang og rehabiliteringsfohentet ut fra journalen din ved Sunnaas
sykehus HF.

Formalet er & kontrollere at studieopplysningerenster overens med tilsvarende opplysninger i din
journal. Alle som far innsyn har taushetsplikt.

Sunnaas sykehus HF er databehandlingsansvarlig.

Utlevering av materiale og opplysninger til andre

Hvis du sier ja til & delta i studien, gir du oghth samtykke til at Professor Marit Sgrensen og
1.Amanuensis Pierre-Nicolas Lemyre, PhD ved Noigiesttshagskole gis innsyn i dataene som
samles inn.

Rett til innsyn og sletting av opplysninger om deg
Hvis du sier ja til & delta i studien, har du téth fa innsyn i hvilke opplysninger som er regist om
deg. Du har videre rett til & fa korrigert eventeideil i de opplysningene vi har registrert. Darsdu



Inkomplett ryggmargsskade og symptomer pd overbelastning — Kapittel A og B — dato 24.06.2010

trekker deg fra studien, kan du kreve a fa slattetamlede prgver og opplysninger, med mindre
opplysningene allerede er inngatt i analyser dltakt i vitenskapelige publikasjoner.

@konomi
Studien er finansiert gjennom forskningsmidlerdtipendiatmidler fra Norges Idrettshggskole og fra
Birgit og Rolf Sunnaas minnefond.

Forsikring
Det er ingen potensiell risiko forbundet med aalektudien, og det gjelder derfor ingen spesielle
forsikringsordninger for studien.

Informasjon om utfallet av studien

Resultatene fra undersgkelsen vil bli publiser®idrtikler i internasjonale tidsskrifter, presesjtaer
pa nasjonale og internasjonale konferanser og gjarirandsforeningen for Ryggmargsskadde.
Resultatene vil ogsa innga som en del av doktosgrathndlingen til Anne M. Lannem ved Norges
Idrettshggskole.

Samtykke til deltakelse i studien

Jeg er villig til & delta i studien

(Signert av prosjektdeltaker, dato)

Jeg bekrefter & ha gitt informasjon om studien

Anne M. Lannem, Prosjektleder

P :
47/-,“«/:/ rp——
A

(Signert, rolle i studien, dato)

Legg samtykkeerkleeringen i svarkonvolutten sammed spgrreskjemaet.






Appendix Il

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 fithess anttiseemastery were examined in
previous research from this hospital. The resudtaa@hstrated that exercise mastery was
perceived differently in persons with complete armbmplete SCI. Those with incomplete
SCI perceived less exercise mastery the more hbeysexercised per week. This is different
than for persons with complete injury and for tle@eyral population. Therefore this study
wanted to explore the experiences with exercisg¢enas individuals that had lived for some
time with an incomplete SCI. You can help us tafsome explanation in this interview.

* Feel free to add anything.

« There is no right or wrong answers; we're justrigyto get a “feel” for how you
perceive exercise, and how it is for you to livehaan incomplete SCI.

» Everything that you say will be kept confidentiahen we present any of the data, we
will protect your confidentiality.

* Your participation is voluntary, and if for somesen you want to stop the discussion
at some point, you can do that. You will have tadréhe interview and confirm further
use before the analyses.

Questions:
General
1. How did the SCI influence your life? Please, can yofirst tell about your life
situation and changes over time( before injury/ jusafter injury/ the first years/
and today) in relation to

e Your SCI
*  Work situation
«  Family

e Leisure time
Do you want to add anything?

Exercise and physical activity

We define physical activity and exercise as followsPhysical activity is defined as any
bodily movement produced by skeletal muscles thaesult in energy expenditure” and
“Exercise is a subset of physical activity that iplanned, structured, and repetitive and
has as a final or an intermediate objective the immvement or maintenance of physical
fitness”

2. Can you describe your level of physical activity éxercise 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 similaregular
activity, with a coach or physiotherapist?



3. Can you describe how you perceive or have perceivetercise / physical activity,
and how this has developed? Do you perceive exekeias a resource building
activity that contributes with joy and coping in everyday life? .... Oris 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 th 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 iegling exercise? How can
you describe the stages and differences?

6. What motivates you for exercise /physical activityAnd 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 hasistbeen in different stages? |
want to know about both general and more specificagls.
a) During and just after rehabilitation
b) At present (eventually the latest years)
¢) In eventually beneficial and poor stages

8. To what extend to you reach your goals? How do yauootice (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 yor goals?
Exercise Mastery:

Exercise mastery is defined as a perception of corafence when executing physical
exercise.

10. How do you perceive exercise mastery? How has iebn through the years?
a) During and just after rehabilitation
b) At present (eventually the latest years)
¢) In eventually beneficial and poor stages



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)
¢) 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 owertraining and burnout in
elite athletes. Overtraining was defined as “An aaamulation of training and
nontraining stress resulting in long-term decremenin performance capacity with or
without related physiological and psychological sigs and symptoms of overtraining in
which restoration of performance capacity may takeveeks or month.” Burnout was
defined as “A multidimensional syndrome depicted byemotional and physical emotion,
devaluation of sport participation, and a reduced snse of accomplishment”.
Overtraining and burnout share symptoms, except thain burnout loss of motivation for
further exercise is present.

13.Have you ever experienced exercise as an extra bem? How and when?
14.Have you ever experienced anything like overtrainig 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 complete SCI?

22.What about sleep? Do you have any sleep disturbarg@ls it different from
before injury?

23.What about your general optimism? On a scale 1-1@vhat is your rating?

24.Do you have any additional comments?

Thank you for your time!
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ERRATA

Thefollowing changes have been made in thetext 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, linel4: “...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...”








