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“I believe that our potential is unlimited because we are part of the eternal universe, that
incomprehensible divinity which through the mystery of faith liberates our thought and
abilities. But I also believe that our shortcomings are unlimited because we are human. Herein
lies our greatness and our challenge.”
- Erling Stordahl, founder Beitostølen Health Sports Center

“Vårt helsesportsenter skal fylle den store oppgaven – å bringe helse, hjelp og pågangsmot til
grupper i vårt samfunn som trenger det mer enn andre i sin bestrebelse for å leve et rikt og
skapende liv”
- Erling Stordahl, founder Beitostølen Health Sports Center
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ABSTRACT
Purpose: To evaluate short- and long-term outcome of rehabilitation based on adapted
physical activity (APA) on mental and physical functioning for people with chronic, mainly
physical disabilities. In addition, to explore the goal-setting process in terms of content,
achievement and influence on outcome.
Research design: A randomized double-blind waiting list-controlled study followed by a 12month prospective follow-up-study.
Methods: The study included adults (18-73 years) with chronic disabilities who were admitted
to a four-week APA-based rehabilitation stay at Beitostølen Healthsports Center. In the
double-blind randomized controlled trial (Clinical Trial Gov number NCT01788397), subjects
were randomized to intervention or control (waiting list). The waiting list-group received
delayed intervention and subjects from both groups were followed for 12 months. The
subjects completed written questionnaires eight and four weeks before rehabilitation, at
admission and discharge, and again four weeks and 12 months after discharge. Mental and
physical functioning was measured by the Physical and Mental Component Summaries (PCS
and MCS) of The Medical Outcomes Study 12-item Short Form Health Survey (SF-12).
Possible predictors included pain, fatigue, motivation, self-efficacy and goal achievement.
Subjects set individual goals in the study admission questionnaire. Negotiated goals were part
of the observed intervention, and were elaborated in a meeting with the rehabilitation team on
the second day of the intervention. The goals were linked to categories in The International
Classification of Functioning, Disability and Health (ICF) to ensure comparability. Goal
achievement was measured at discharge.
Results: Compared to waiting list, the intervention significantly improved the subjects’
physical and mental functioning four weeks after rehabilitation (p=0.001 and p=0.02,
respectively). The SF-12 PCS and MCS improved with 3.76 and 3.79 points, respectively.
Improvements were associated with increased self-efficacy for social and recreational
activities during rehabilitation. Trajectories revealed that the detected improvement in
physical and mental functioning sustained after one year (p<0.001). Mean improvement in
SF-12 PCS and MCS from baseline to one year was 1.99 and 2.88 points. Long-term
improvement was associated with low self-efficacy for managing chronic disease and high
levels of fatigue at baseline, non-nervous system diseases and goal achievement.
Rehabilitation goals set by the individuals were most frequently linked to the ICF-component
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Body Functions. After goal negotiation with the rehabilitation team, the portion of goal codes
that could be linked to the ICF increased by 7%.
Conclusion: Individuals with chronic disabilities participating in an APA- and goal-settingbased intervention improved their physical and mental functioning both at short and long-term
follow up. The improvement seemed to be particularly positive for subjects with fatigue and
low self-efficacy, and for those who experienced goal achievement. Health professional’s
involvement in goal-setting seemed to benefit more specific goals and a higher relative
frequency of goals directed towards activities and participation.

Keywords: Adapted physical activity, disability, rehabilitation, participation, functioning,
goal-setting, International Classification of Functioning, Disability and Health
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ABBREVIATIONS
APA

Adapted physical activity

BHC

Beitostølen Healthsports Center

BREQ-2

The 19-item Behavioral Regulation in Exercise Questionnaire

CAPE

The Children's Assessment of Participation and Enjoyment

COPM

The Canadian Occupational Performance Measure

GAS

Goal attainment scaling

ICF

The International Classification of Functioning, Disability and Health

MCS

Mental Component Summary

MCID

Minimal clinical important difference

MLM

Multilevel modeling

PCS

Physical Component Summary

SD

Standard deviation

SF-12

The Medical Outcomes Study 12-item Short Form Health Survey

SPSS

Statistical Package for the Social Sciences

VAS

Visual Analog Scale

WHO

World Health Organization
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INTRODUCTION
This thesis aims to gain knowledge of the effects of adapted physical activity-based
rehabilitation for people with chronic, mainly physical disabilities. It seeks insight into goal
setting processes occurring as part of the rehabilitation and evaluates short- and long-term
outcome of rehabilitation on physical and mental functioning.

The setting for the thesis is Beitostølen Healthsports Center (BHC), a pioneer rehabilitation
institution in Norway. The institution provides services to people with disabilities at all ages
with the guiding principle of activity and participation and focus on opportunities instead of
constraints. Already in 1978 Gregg Reed wrote about BHC in an editorial in the journal “The
Physician and Sportsmedicine” with the heading “Beitostølen: Shangri-La for the
Handicapped” (3). The editorial highlights three important aspects; at BHC sports are
considered medical care; emphasis is put on what you can do instead of limitations; the goal is
to give people self-confidence, self-respect, and a better adjustment to the world outside (3).
More than 40 years later, these values are still important at BHC.

Disability means living with the consequence of your impairment and trying to minimize
impact on independency, functioning and participation in the community. Functioning is The
World Health Organization’s (WHO) third health indicator after morbidity and mortality (4).
The gap between experienced and desired levels of functioning can be reduced by adaptation
of the environment as well as by increasing functioning through rehabilitation (5).

Disability
According to The World Health Organization (WHO) World Report on Disability, more than
a billion people are estimated to live with a disability, or about 15% of the world’s population
(based on 2010 global population estimates) (6). The World Health Survey states that around
785 million (15.6%) persons from the age of 15 years, live with a disability and that 110
million people (2.2%) have very significant difficulties in functioning (6). Statistics Norway
(Statistisk Sentralbyrå) reports that in 2019 17.4 % of the Norwegian population aged 15-66
had a disability (7).
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Disability is defined by WHO as an umbrella term covering impairments, activity limitations,
and participation restrictions. Disability is thus not just a health problem. It is a complex
phenomenon, reflecting the interaction between features of a person's body and features of the
society in which he or she lives (6). To some extent, WHO embraces both the medical
perspectives for understanding disability, emphasizing the importance of the underlying
disorders and body impairments (8), and the social perspectives focusing on the societal and
environmental factors (9). The social model, has a clear distinction between impairment and
disability where the latter is created by social exclusion from the society and not by the
impairment (10). Several models have been developed in order to embrace the complexity of
disability (11-14), many of them highlight the importance of the environment in creating
disability to a greater extent than WHO.

The Norwegian government states that disability is experienced when there is a disparity
between the individual’s assumptions and the demands stated by the environment and the
community when it comes to maintaining a function in areas that are crucial to establish and
keep independence and a social presence (15). This underlines how important the influence of
the context on the person is when creating disability.

Health problems and environmental challenges
The specific problems vary according to the nature of the impairment and comprise problems
within the cognitive, emotional and physical domains (16).

Pain is one of the most frequent problems associated with disability particularly in
musculoskeletal and neurological conditions. It is defined as an unpleasant sensory and
emotional experience associated with actual or potential tissue damage, or described in terms
of such damage (17, 18). Pain may contribute to decline in functional level, limitation in
physical activity and also impact quality of life (19-22). Fatigue is another frequent symptom
associated with disability (23) and can be defined as a subjective lack of physical and mental
energy that interferes with usual activity (24). Physical activity is reported by people with
disabilities as one of their main strategies to manage fatigue, but also as a contributor to
fatigue (25). Activities of daily living might require most of their available capacity, creating
a sense of fatigue that will influence the engagement in physical activity (26). Reduced
physical activity levels because of pain and fatigue, but also leading to pain and fatigue,
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initiates a vicious circle. Furthermore, self-efficacy, identifying with being a physically active
person and motivation towards physical activity, are affected when living with a disability
(27-29). These factors are shown to be relevant for exercise behavior and crucial for activity
(30-33), irrespective of origin of disability or surroundings. Self-efficacy is defined by
Bandura as people's judgments of their capabilities to organize and execute courses of action
required to attain designated types of performances. It is concerned not with the skills one has
but with judgments of what one can do with whatever skills one possesses (34). Those with
high self-efficacy expect to realize favorable outcomes and will not give up in the face of
difficulties. Those with low self-efficacy expect their efforts to bring poor outcomes and they
easily give up trying (35).

In addition, the way the environment is designed is both a consequence of disability and a
contributor to disability. Examples are lack of universal design, difficulties with moving in
and out of transport and not being self-reliant in activities of daily living. These problems
have one thing in common; they impact the possibility of the person with disability to be
active and participating in everyday life (36).

The International Classification of Functioning, Disability and Health
Along with increasing biopsychosocial focus in disability and rehabilitation, the work of
developing a framework and classification that could capture these dimensions was started
(37). Based on this work the The International Classification of Functioning, Disability and
Health (ICF) was launched in 2001 (11, 38). The classification provides a standard
vocabulary and a list of categories to describe aspects that might influence functioning,
disability and health (Figure 1). The framework allows health personnel to describe barriers
arising when trying to participate, being active and improving body function disrespectable of
the underlying health condition (39). Contextual factors are included and divided into
environmental and personal factors. As a result, not only the person, but also the way the
person interacts with the community, is described and can be analyzed accordingly.

The ICF comprises four dimensions: Body Functions (b), Body Structures (s), Activities and
Participation (d) and Environmental Factors (e) (11). Personal factors are included in the
ICF, but are not classified. The classification gives a range of alphanumeric codes; the first
letter describes the dimension; the first digit describes which domain is covered; the two
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following digits describe specific aspects of functions included in the domain; fourth and
sometimes fifth digits provide more details (40). According to the ICF, the term
“Functioning” encompasses the dimensions Body Functions, Body Structures and Activities
and Participation and is viewed in relation to the health condition as well as personal and
environmental factors. “Disability” is complementary to functioning and encompasses
impairments in body functions and structures, limitations in activities, and restrictions in
participation (41)

The framework as well as the classification of the ICF is extensively used in research and to
guide the needed actions in rehabilitation (42). It is also an underlying premise for the present
thesis.

Figure 1: The ICF model (2001) Functioning, disability and health is illustrated in this model as a dynamic
interaction between the health condition and contextual factors that is carried out through changes in body
structure and function, activity and participation (43).

Rehabilitation
A variety of definitions for rehabilitation exits. The majority focus on achieving optimal
functioning in interaction with the environment. As defined by United Nations Convention on
the Rights of Persons with Disabilities (44), habilitation and rehabilitation enable persons
with disabilities to attain and maintain maximum independence, full physical, mental, social
and vocational ability, and full inclusion and participation in all aspects of life. This
definition focuses on the aim of the rehabilitation. The new Norwegian definition (45),
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focuses both on the aim and the processes: Habilitation and rehabilitation must be based on
the life situation and goals of the individual patient and user. Habilitation and rehabilitation
are targeted collaborative processes in various arenas between patient, user, relatives and
service providers. The processes are characterized by coordinated, coherent and knowledgebased measures. The purpose is that the individual patient and user, who have or are at risk
of being restricted in their physical, mental, cognitive or social functioning, should be given
the opportunity to achieve the best possible functioning, coping ability, independence and
participation in education and working life, socially and in the community.

In accordance with the biopsychosocial model of disability, the field of rehabilitation has
developed to imply integrated multidisciplinary interventions covering medical, functional
and environmental aspects. The modern paradigm of rehabilitation is that early rehabilitation
interventions should be part of the acute inpatient hospital treatment carried out alongside
surgical and medical treatment (46-48). Post-acute and chronic phase rehabilitations follow
the acute treatment and seeks to regain or restore functioning in order to enable meaningful
participation (46, 49). In the Scandinavian countries including Norway, post-acute and
chronic phase rehabilitation is funded by the government and carried out in municipalities,
hospitals and specialized institutions.

Content of rehabilitation interventions
Rehabilitation services may be generic or diagnosis specific and the content varies across the
level and nature of the impairments and disabilities. Typically, rehabilitation interventions
comprise several components and are examples of complex interventions (50). Thus,
describing the exact content and processes involved in these interventions has been difficult
for rehabilitation practitioners and has often been described as a black box (51, 52). Keith
stated the following over 20 years ago: “Lack of identification of the components of treatment
has meant we do not know which procedures in rehabilitation are essential to produce
improvement, a necessary ingredient in efficiently instituting alternative treatment methods”
(53). Researchers have tried to look into the black box and find out how the ingredients,
through a mechanism of action, lead to improvements in aspects of functioning they aim to
improve. They pinpoint the need for knowledge on theory of rehabilitation in order to
improve knowledge of what really happens in the black box (54-56).
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Two broad classes of theories, treatment theory and enablement theory, constitute a basis for
many of the rehabilitation interventions used today (57). Treatment theories are theories about
how to effect change in clinical targets. They describe how particular active ingredients
directly alter specific aspects of functioning (58). For example, how doing squats will
improve you lower body muscle strength. The theory distinguishes between active ingredients
leading to a change in treatment target, and inactive ingredients not leading to change.
Enablement theories are theories about how changes in a proximal clinical target will
influence distal clinical aims (57). They hypothesize how changes in various levels of
functioning are interrelated with one another and translate into changes in other aspects (58).
For example, how improving your lower body muscle strength will make it easier to walk,
which again will make it easier to work and participate in everyday life. Enablement theories
provide no insight as to how the initial functional change is produced. Thus, the tools for
change must be supplied by treatment theories, but the nature of the resultant distal clinical
impact is predicted by enablement theories. The two theories have to be combined if we want
our treatments to be effective and have clinically useful functional impact (57).

When it comes to treatment theory, researchers have introduced a tripartite structure
describing how clinician-provided ingredients, through a mechanism of action (how the
treatment is expected to work), bring about functional changes in a clinical target in a causal
chain (59). It can be reversed into a chain of clinical reasoning happening when the clinician
determines the aspects of functioning that need changing, decides on a mechanism of action
to bring about the change and then selects the ingredients expected to engage that mechanism.
If we also include what happens in the patient-clinician interactions and other aspects of the
health care system affecting the patients (58), we are including the patient’s needs into the
clinical reasoning of the tripartite structure. The desired result of this structure is to develop
individually tailored rehabilitation programs based on patient-clinician negotiated goals,
containing active ingredients to bring about change in functioning or adaptation.

The ICF-model is extensively used when tailoring rehabilitation interventions, both to ensure
a biopsychosocial perspective when addressing clinical targets, but also when selecting active
ingredients covering the different dimensions illustrated in the model. One of the more
general active ingredients offered in improving function, activity and participation, is physical
activity. Physical activity is defined as “any bodily movement produced by skeletal muscles
that results in energy expenditure” (60). It differs from exercise which is defined as “a subset
12

of physical activity that is planned, structured, and repetitive and has as a final or an
intermediate objective the improvement or maintenance of physical fitness” (60). It is often
difficult to differentiate between physical activity and exercise, and to some extent all
physical activity may also improve or maintain physical fitness even if it is not the intended
reason for the activity. Physical activity and exercise is shown to improve both physical and
mental health (61-64). Sedentary behavior is defined as “any waking behavior characterized
by an energy expenditure ≤1.5 metabolic equivalents while in a sitting, reclining or lying
posture” (65). Sedentary behavior is linked to a series of lifestyle diseases like metabolic
syndrome, type 2 diabetes, obesity, and cardiovascular diseases, underlining the importance
of being physically active (66, 67). Even small amounts of physical activity consistent with
minimal physical activity guidelines, have health benefits (61). Physical activity is even more
important for people with disabilities than for people without disabilities (68). People with
disabilities have higher rates of lifestyle diseases and other secondary conditions that physical
activity can prevent (69-71). Physical activity has also shown both emotional, cognitive and
social benefits (72, 73). Even though the importance of physical activity is stressed, literature
shows that individuals with chronic disability have a decreased physical activity level, not
meeting the basic recommendations (74). In fact, they are only half as active as able-bodied
(75). One explanation is that activities of daily living might require most of the available
capacity (26), influencing the engagement in exercise and sports. Another explanation can be
that the degree of impairment and the medical problem interferes with the possibility for
participation in sports and leisure activities (76, 77). In either way, not participating in
physical activity leads to further deconditioning and a greater threshold for participation. This
makes physical activity as an active ingredient important both in order to improve functioning
and capacity and to learn to adapt the activities in such a way that you can participate.

According to the ICF, functioning, activity and participation are also dependent on contextual
factors. In the chronic phases of disability, medical treatment may be less pertinent, whereas
the contextual factors have larger impact on the person’s life. When designing chronic phase
rehabilitation interventions, active ingredients should target the environmental and personal
factors in addition to targeting functional impairments. A cognitive or more behavioral focus
has been included over the last decades, recognizing the importance of the psychological
factors implicit in chronic conditions (78). Psychological factors or the personal,
psychological and environmental interactions have been considered targeting for example the
fear avoidance beliefs for physical activity or work (79). Self-efficacy is a related
13

phenomenon focusing more on the beliefs in own abilities than the fear and studied in a wider
specter of patient populations (80, 81). Enhancing the person’s thoughts regarding own
physical or mental capacity, but giving them the opportunity to experience that they actually
are able to reach their goals, are important elements in such interventions. In the ICF the
construct of capacity and performance is highlighted (11). The individual may need assistive
devices, technology or environmental adaptations in order to perform at the level of their
capacity. These elements have traditionally been less focused in health related rehabilitation
interventions (82), but is an important part of the rehabilitation program studied in this thesis.

Healthsports and adapted physical activity
As a result of the visions of the founder of BHC, the term healthsports was created in Norway
in 1958 (83). In the beginning the term covered a wider spectrum and included physical
activity for persons with disability, recreational activity for the community in general and
ergonomic exercises in work environments. Today healthsports is defined as physical
activities designed to suit the individual and improve physical abilities where the goal is to
improve mental, physical and spiritual wellbeing (83). Healthsports are used in both
preventive health care and in rehabilitation of people with chronic or temporary disabilities.
One can say the term is a national variant of the international term adapted physical activity
(APA).

APA refers to physical activities adapted to the specific needs of each individual with a
disability (84). The interventions are based on general principles for rehabilitation including
goal setting and aiming to improve self-efficacy and functioning. In addition, APA-based
rehabilitations include the active ingredient of adaptation of different activities to fit each
individual’s needs in the rehabilitation setting. The main focus of APA is on possibilities for
participation in the environment and not on limitations for activity (Figure 2). Instead of
adapting the person to the activity, the activity is adapted to the person. This may include
adapting assistive devices for sports and leisure, and also provide suitable environments. It
may also include adaptation of attitude towards sports and leisure activities in disability. The
focus of APA is not on diagnoses, with the result that most APA-based rehabilitations are
catered for patients with a mixed diagnostic background. BHC has been in the forefront on
rehabilitation interventions based on APA for decades and the approach is the focus of this
thesis.
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Figure 2. Theory of APA. There is a dynamic interaction between activities and a person’s individual abilities,
this interaction is affected by environmental factors.

Environmental factors
Environmental factors
Activities
Activities

Individual abilities
Individual abilities

Goal-setting in rehabilitation
Active ingredients should be based on the individual needs and goals, conducted in close
collaboration between the health professionals and the patient (85, 86). This makes goalsetting a key element in the rehabilitation process (87). Goal-setting is conducted in order to
improve patient outcomes, but also to enhance patient autonomy, evaluate outcome and to
respond to contractual, legislative or professional requirements (88). Improving patient
outcome is associated with enhancing patient motivation, specificity of training, teamwork
and secondary therapeutic effects, such as improving self-awareness (88, 89).

The theoretical understanding of goal setting in rehabilitation originates from psychology
research summarized and led by Locke and Latham (90). Studies showed that specific, high
(hard) goals lead to a higher level of task performance than easy, abstract or vague goals do.
Performance leveled off only when the limits of ability where reached or when commitment
to a highly difficult goal lapsed (90). Vague “do-your-best”-goals allows for a wide range of
acceptable performance levels resulting in persons asked to do their best not doing their best,
but still reaching their goal (90). As long as the person is committed to the goal, has the
abilities to attain it and does not have conflicting goals, there is a positive, linear relationship
between goal difficulty and task performance (91). Locke and Latham also found that the key
moderators of goal setting are feedback, commitment, task complexity and situational
constraints. Commitments are enhanced by self-efficacy and viewing the goal as important.
When task complexity increases, goal effects are dependent on the ability to discover
appropriate task strategies (91). The concept of self-efficacy is important in goal-setting
theory in several ways. When goals are self-set, people with high self-efficacy set higher
goals than people with lower self-efficacy do. People with high self-efficacy are more
15

committed to assigned goals, find and use better task strategies to attain the goals, and
respond more positively to negative feedback (90).

Derek Wade (92) defines a goal as a future state that is desired and/or expected. The state
might refer to relative changes or to an absolute achievement. It might refer to matters
affecting the patient, the patient’s environment, the family or any other party. Goal setting or
goal planning is defined as the process of agreeing on goals, this agreement usually being
between the patient and all other interested parties (92). The use of goal setting provides
benefits for both the team and the individual (87). Playford et al. address that goals should be
patient-centered, specific, ambitious and time limited (87). The goals do not necessarily need
to be achievable, but they must reflect ambitions for the person involved. A goal also involves
a change or at least maintenance of the current state. Goals are both intended consequences of
actions during an intervention, like getting stronger, and intended results of the intervention,
like being self-reliant (93). Goal planning is associated with more behavioral change than
when there is no setting of goals and this behavioral change is more likely if the goal planning
is supported by specific interventions intended to facilitate the behavioral change (86, 92).

A well-known problem with goal setting is the lack of a common vocabulary. In order to
carry out research on goal setting, a consistent road to comparison is necessary. The ICF has
been used to structure the goals and facilitate the goal setting process when it comes to
comparability and reproducibility. Mapping goals to the ICF can help us identify specific
targets for interventions and establish a common language within the multidisciplinary team
and between researchers (94, 95). During the past ten years a lot of guidance has been given
in terms of translating the individually verbalized goals into the ICF, rules to linking have
been given and updated by Cieza et al. (38, 96).

When rehabilitation interventions are not experienced as person-centered and individualized,
patients experience dissatisfaction (97). Health professional’s ability to capture patients
concerns and perspectives is essential for the patients in reaching their personally valuable
goals (97). In accordance, goals and outcomes considered important by the health professional
should be in accordance with those of the patients. Advantages of patient involvement in
goal-setting are increased patient motivation, patient satisfaction, better goal attainment and
better outcome (98-101).
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Previous research on goal setting shows a discrepancy between patients and health providers
reported goals (102, 103). Where health providers tend to set goals focusing on impairment,
patients tend to have a more participation-centered focus (102). Impairment goals might be
common amongst professionals because these goals are easy to measure and evaluate,
allowing patients to see obvious changes in their presentation, increasing motivation to
achieve goals (104, 105). Rice et.al. (106) found that when evaluating goals, patients were
significantly more satisfied with their impairment-based goals than activity- and participationbased goals, concluding that they may represent goals more realistically accomplished during
rehabilitation (106). Still, when patients are involved in goal-setting, they tend to set goals
regarding activities and participation (102, 107, 108).

Researchers have stressed the need for more research on goal-setting in rehabilitation for
decades (92). Wade proposed already in 1998 that setting goals may improve the long-term
effectiveness of interventions (92). Research on effects of goal setting is complex especially
when it comes to outcome. There is still conflicting evidence supporting goal setting as an
effective predictor for improved outcome (109, 110). Goal achievement measures including
Goal Attainment Scaling (GAS), has been applied as useful in evaluation outcome of a variety
of rehabilitation interventions (110, 111). There is also a known association between goal
achievement and improvement of functioning (112, 113). Research regarding goal
achievement in populations with chronic disabilities attending rehabilitation is scarce. The
same can be said for the use of standardized outcome measures in the evaluation of goalsetting procedures and goal achievement. In spite of several years with research focusing on
participation and goal-setting in rehabilitation, very few studies have observed real-life
clinical practice goal-setting processes.

Outcome of APA-based rehabilitation
When evaluating outcome of APA-based rehabilitation we want to evaluate if the individually
tailored active ingredients and goals that APA concerns, bring about the desired change in
activity and participation. A number of outcome measurements within the field of activity and
participation are developed to cover the problems of specific diagnostic groups. In APAbased rehabilitation the patients have a mixed diagnostic background and the desired outcome
may be highly individual. The challenge when evaluating patient specific outcomes is that
they cannot be scaled equally. This raises issues when we want to investigate changes on a
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group level. Hence, there is a paucity of validated generic outcome measures regarding
activity and participation, even though the literature stresses the relevance of participation as
an outcome (114-118).

In the ICF, activity is defined as the execution of a task or an action by an individual, while
participation is defined as involvement in a life situation (11). Measuring activity regards
measuring the execution of the task or action. It can be done by registration of the activity
through observation or instruments or by self-reported measures. Participation on the other
hand, is a challenging construct to measure (118), partly because perceived participation is
not dependent of the activity, it is the subjective feeling of participation that matters (117). It
is also important to differentiate between participation defined as attendance in activities and
as involvement in activities (119). Christine Imms et al. have developed a model called the
family of participation-related constructs, addressing participation as defined by the ICF with
these elements (115, 120). Attendance is defined as being there and measured as frequency of
attending and/or the range or diversity of activities. Involvement is defined as the experience
of participation while attending including elements of engagement, motivation, persistence,
social connection, and level of affect. Attendance is easily measured while involvement is a
more complex process (115). The model presents three intrinsic factors of participation;
activity competence defined as the ability to execute the activity being undertaken according
to an expected standard; sense-of-self defined as a personal perception related to one’s
confidence, satisfaction, self-esteem, and self-determination; and preferences defined as the
interests or activities that hold meaning or are valued. The model positions participation as
both an entry point and primary outcome of intervention, stating that participation is both a
means and an end (115), meaning that even though participation is the end point, to be
participating is one of the key points in creating participation, it is an active ingredient.

Evidence exists that interventions focusing on the level of body function has little direct effect
on participation, suggesting that a more direct approach to changing participation is more
likely to have an effect on participation as an outcome (121). Participation research suggests
that we should view participation as an active ingredient in the rehabilitation intervention, an
entry point for changes at the body functions/structures and activity level, and not a
downstream effect of rehabilitation focusing on body function and activity levels (115). In the
present thesis participation is included as an active ingredient in the rehabilitation intervention
studied, but participation is also a favorable outcome of the intervention. The outcome
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measure used is not a participation measure, mainly because of the previously mentioned
paucity of validated generic outcome measures regarding participation.

Participation and health related quality of life can be linked, suggesting restricted
participation is likely to influence health related quality of life (HRQoL) (122, 123). After the
present study was conducted, Van de Velde et al. developed an instrument for measuring
perceived participation – The Ghent Participation scale (124). When evaluating the scale, they
used a HRQoL-measure (SF-36) almost identical to the one used in this thesis to assess
whether the Ghent Participation Scale distinguishes participation from HRQoL (117). They
found higher correlations between the two measurements than expected, suggesting
participation and HRQoL are more related constructs than the research group had assumed
(117). Still it is important to bear in mind that HRQoL does not cover the whole aspect of
participation. Generic measurements of HRQoL have been developed and thoroughly
validated (125-127). These instruments measure functioning in general and not only
participation. They are often divided into measurements of physical and mental functioning
(128).

Several studies are investigating effects of physical activity on quality of life (129-132), but
there is a lack of research investigating effects of APA on quality of life, especially regarding
people with chronic disabilities. Cugusi et al. found positive short-term effects of an APAprogram on quality of life in a small sample with Parkinson’s disease (132). Taricco et al. had
similar results on physical functioning following an APA-program for patients in the postacute phase after stroke (133). Studies investigating long-term effects are lacking.

The importance of the present study
Given the gap of knowledge regarding APA-based rehabilitations for people in a chronic
phase of their disability, this thesis seeks to evaluate both the short- and long-term effects of
such an intervention on self-reported mental and physical functioning. The thesis also looks
into the goal-setting process carried out at the rehabilitation institution, as an attempt to
contribute to the gap of knowledge on what is really going on in the black box of
rehabilitation, especially when it comes to aspects leading to improved outcome.
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AIMS
-

to evaluate the short- and long-term effects of adapted physical activity-based
rehabilitation on mental and physical functioning for subjects with chronic disabilities
(Paper I and II).

-

to determine whether demographic factors, reason for disability, pain, fatigue, selfefficacy and goal achievement influence outcome on functioning (Paper I, II and III)

-

to compare individual goals set by the subjects and negotiated goals set in
collaboration with the rehabilitation team regarding content and health professionals’
ability to capture the individual goals (Paper III)
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MATERIALS AND METHODS
Setting of the intervention
The setting of the study is Beitostølen Healthsports Center (BHC) which is a rehabilitation
institution situated in a small village in the mountains of Norway. BHC was opened Nov 7 th,
1970. The institution was to a great extent founded upon ideas and personal experiences of the
blind visionary, Erling Stordahl (1923-1994). The center caters rehabilitation to 700
participants every year, both children and adults, and is recognized as an official part of the
national specialist health care system in physical medicine and rehabilitation. Possible
participants for rehabilitation have to be referred from their general physician or from a
physician at their hospital to be enrolled in rehabilitation, which is fully funded by the
government. This also includes guides, helpers or parents that are needed for successful
participation in the programs. To be enrolled at a rehabilitation stay one need to have a
chronic disability that affects functioning. The center does not cater acute and post-acute
rehabilitation, participants are in a stable chronic stage of their disease and need rehabilitation
to maintain functioning or maximize abilities for improvement.

The objective of the center is, by means of physical, social and cultural activities, to help
persons with mainly physical disabilities to achieve optimal functional independence and
ability to be active and participate in daily life (134). The focus of the institution is to provide
a wide spectrum of activities, in spite of a disability, more than because of a disability.
Activities offered are to some extent reflecting the Norwegian activity culture, with great
emphasis on outdoor activities. The range of activities that the rehabilitation center offers
includes swimming, cross-country skiing, alpine skiing, horseback-riding, aerobics, kayaking
and other activities, which allows each individual to determine the activities best suited to him
or her. An important part of the rehabilitation process is for the participants to gain knowledge
of activities that are adaptable in their local environment and everyday life. The stay at BHC
is part of a long-term rehabilitation chain that continues after the participants return home.
This is reflected in the overall goal of the rehabilitation at BHC, which is to create a basis for
increased activity and participation in the local environment.

The focus of the rehabilitation is not on diagnoses and there are no diagnosis specific
restrictions for referral. Diagnoses are used to map restrictions and abilities for activity in the
start of the rehabilitation stay. From that point, the focus is on abilities with the specific
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disability and creating possibilities for increased activity, including improvement of physical
fitness and adaptation of activities.

The adult group attends a four-week stay with two to five hours of physical activity each day.
Individual schedules are made together with a multidisciplinary team after goal setting. The
facility is an interdisciplinary work environment with physicians, nurses, physiotherapists,
APA-instructors, occupational therapists, riding instructors, teachers and social workers. A
wide range of services is offered including technical aids, school for children and adolescents,
social activities and individual instruction.

BHC has three main functions. The first is delivery of adapted physical activities to people
with mainly physical disabilities, combined with medical, pedagogical and social guidance.
The second encompasses cross professional research and development done by staff in
cooperation with external scientific professionals. The purpose is to document existing
experiences and develop new knowledge in the field of rehabilitation where APA is used to
achieve personal rehabilitation goals. The third is to carry out courses and educational
programs for APA-students and health service personnel at all educational levels. The center
receives Norwegian as well as foreign students for practice at the center.

Goal-setting is an essential part of the rehabilitation at BHC, providing a basis for
individualized treatments through a structured goal planning process. The health professionals
at BHC are familiar with the ICF, and goal-setting and schedule planning is carried out using
the ICF framework. The subject is an active participant in the rehabilitation process, and the
activity of the rehabilitation team considers the preferences of the subject. Most of the
activities are arranged in groups. The group setting is considered important, encouraging
participants to work together, give feedback to each other and exchange activity experiences.
During their stay, the participants’ schedules are regularly assessed and adjusted when
necessary.

Design
The study design was a randomized double-blinded waiting list-controlled study where the
control group received delayed intervention. After intervention, subjects from both groups
were followed for 12 months in a cohort. The study was approved 27th of December 2008 by
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the Regional Medical Committee for Research Ethics in Norway (S-08837c 2008/21144) and
registered with ClinicalTrials.gov (number NCT01788397).

Subjects and data collection
Subjects with chronic disabilities as defined by WHO, aged 18 to 73 years (men and women)
and admitted to a four-week rehabilitation stay at BHC were assessed for eligibility. Written
invitations with information about the study were sent to the eligible participants. Those who
accepted the invitation provided written informed consent and were included. From the
subjects admitted to rehabilitation, 321 were assessed for eligibility and 304 were eligible
after exclusion. The exclusion criteria were insufficient knowledge of Norwegian to fill out
the questionnaires and severe cognitive disorders. All subjects were examined by a physician
upon admission to the rehabilitation center and by health professionals according to the
subject’s specific needs. A team was organized for each subject. On the second day, the team
and the subject developed a detailed, goal-oriented plan for the rehabilitation.

Data collection occurred between September 2010 and December 2012. The subjects received
written questionnaires eight (baseline) and four weeks before rehabilitation, at admission to
and discharge from rehabilitation and again at four weeks and 12 months after discharge
(follow-up). To collect data for the RCT, subjects randomized to the waiting list control
group, received the two first forms as control group before they were admitted to
rehabilitation (Figure 3).

Figure 3: Flow-chart of the inclusion in Papers I-III.
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152
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Included in RCT
(Paper I)
= 202

108

REHAB
110

Included in
trajectories (Paper II)
= 214

Included in goalsetting (Paper III)
= 151

The 304 eligible subjects were randomized and subsequently 246 subjects consented to
participation (Figure 3). Eight of the 246 consenting subjects did not return the baseline
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forms. Additionally, 36 subjects did not attend intervention or respond to the four-week
follow up, which resulted in 202 subjects with complete outcome data for the RCT (Figure 3).
No statistically significant differences in baseline characteristics were found between the
intervention and control group (p>0.05) (Table 1). When the control group had undergone
rehabilitation, 32 of the 246 consenting subjects had dropped out before or during the
intervention. This resulted in 214 subjects who completed rehabilitation and were included in
the trajectory analyses for long-term outcome (Figure 3). Of the 214 subjects, 61 did not
complete one or more of the 6 questionnaires. They were still included in the trajectory
analyses since multilevel models are robust to missing data. This explains why there are more
subjects included in the long-term follow up, than in the RCT. In total, 165 subjects answered
both the baseline questionnaire and the long-term follow up. Of these subjects, 14 did not
have a complete goal profile with goals set both in the questionnaire and with the
rehabilitation team. This resulted in 151 subjects who were included in the descriptive
analyses of goal profiles. Of the 151 subjects with a goal profile, four did not answer the
discharge questionnaire including goal achievement. This resulted in 147 subjects included in
the statistical analyses of goal achievement’s effect on long-term outcome. Baseline
characteristics of included subjects for all three papers are displayed in Table 1.

Subjects not consenting to participation had a mean age of 48 years (SD 13), 53 % were
females, and 30 % had musculoskeletal disorders, without statistically significant differences
compared to the consenting subjects. There were no statistically significant differences
between the 36 subjects not completing outcome assessments and the 202 subjects completing
assessments in the RCT or between the 32 subjects who dropped out during intervention and
the 214 included subjects in the long-term trajectories. For the goal-setting analyses the 81
subjects who dropped out after consenting, did not differ significantly from the 165 included
subjects.

Of the consenting subjects, rheumatic diseases were the most frequently reported
musculoskeletal condition. Neurological conditions included cerebral palsy, multiple sclerosis
and inherited motor neuron disorders as the most frequent. Cerebrovascular diseases, spinal
cord injuries and visual impairments were among other reported conditions associated with
disability. The median duration of disease that caused disability was 18.1 years.

26

Table 1: Baseline characteristics of subjects included in paper I-III.
Paper I - RCT (n=202)

Paper II

Paper III

Intervention

Control

Trajectories

Goal-setting

(n=118)

(n=120)

(n=214)

(n=151)

Age (mean)

51

51

51

52

Gender (female) %

60

55

56

58

Living in town/township %

38

50

44

48

Higher education (university/college) %

43

51

44

47

Employed %

35

39

36

38

Personal assistance (> 2h/week) %

15

23

20

18

Living alone %

35

35

35

35

Disability

- Neurological %

50

45

48

48

- Musculoskeletal %

27

30

30

29

- Other %

23

24

22
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Assessments
On admission to the rehabilitation center, the subjects had an interview with the physician
where demographic data including age, gender, education, residence, employment, and need
for personal assistance, were recorded. The main reason for disability (diagnosis) was
gathered from the referral letter and validated by the physician at the admission appointment.
Subjects were grouped according to disability because of disorders of the nervous system,
disorders of the musculoskeletal system and other disorders.

Self-reported physical and mental functioning were measured by the Medical Outcomes
Study 12-item Short Form Health Survey (SF-12, license number QM 027126) (135). The SF12 consists of 12 items and yields a Physical Component Summary and Mental Component
Summary, reflecting perceived physical and mental functioning, respectively. The answers
were given on a Likert-type scale with 3 or 5 scoring levels for the different items. The
Physical and Mental Component Summary (PCS and MCS) norm-based scores for the SF-12
were calculated using the reversed scores of questions 1, 8, 9 and 10 (136). Mean PCS and
MCS for a Norwegian reference population are 50.3 (SD 8.8) for PCS and 50.6 (SD 9.9) for
MCS (137). The scores were used for comparison of the study population’s mean scores with
a reference population without chronic disabilities. The SF-36 family of instruments was
developed specifically to capture the broader burden of disease and the implications on
functioning and well-being (128). They are the most widely used generic instruments and
have been applied to more than 200 different medical conditions (138).

27

Self-efficacy for managing chronic disease (Chronic disease-efficacy) was measured by the
Self-Efficacy for Managing Chronic Disease 6-Item Scale (139). The scale measures your
confidence in the ability to manage symptoms like fatigue, pain and emotional distress, the
ability to do things other than take medication to reduce the impact of illness and the ability to
carry out tasks and activities in order to reduce the need to see a physician. The scale is a
shortened form of the original Chronic Disease Self-Efficacy scales developed by Lorig et al.
in 1996 (140) and contains items from the manage disease in general and manage symptoms
subscales. A sample item is as follows: How confident are you that you can keep the fatigue
caused by your disease from interfering with the things you want to do? Responses were
given on a 10-point Likert-type scale ranging from not at all confident (1) to totally confident
(10). The scale has been shown to be valid in a sample with 553 subjects with chronic disease
and has demonstrated high internal consistency (0.93) (141).

Self-efficacy for exercise regularly (Exercise-efficacy) was measured by the Exercise
Regularly Scale (3-item scale) which is a subscale in the original Chronic Disease SelfEfficacy Scales developed by Lorig et al. for the Stanford Chronic Disease Self-Management
Program (140). A sample item is, How confident are you that you can do aerobic exercise
such as walking, swimming, or bicycling three to four times each week? Responses were
given on a 10-point Likert-type scale ranging from not at all confident (1) to totally confident
(10). The scale has shown good validity in a sample with 478 subjects with chronic disease
(the internal consistency was 0.83, and the test-retest reliability was 0.86) (140).

Self-efficacy for social/recreational activities (Social-efficacy) was measured by the
Social/Recreational Activities scale (2-item scale) which is a subscale in the original Chronic
Disease Self-Efficacy Scales developed by Lorig et al. for the Stanford Chronic Disease SelfManagement Program (140). A sample item is, How confident are you that you can continue
to do your hobbies and recreation? Responses were given on a 10-point Likert-type scale
ranging from not at all confident (1) to totally confident (10). The scale has shown to be valid
in a sample with 478 subjects with chronic disease (the internal consistency was 0.84, and the
test-retest reliability was 0.84) (140).

Pain and fatigue were measured by visual analogue scales from 0-100 (VAS, 100 mm) (no
pain to intolerable pain and for fatigue, not a problem to a very big problem) (142, 143).
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Motivation towards physical activity and exercise was assessed by the 19-item Behavioral
Regulation in Exercise Questionnaire (BREQ-2) (144). The questionnaire includes five
subscales: Amotivation (four items) where a sample item is I don’t see why I should have to
exercise, external regulation (four items) where a sample item is I exercise because other
people say I should, introjected regulation (three items) where a sample items is I feel guilty
when I don’t exercise, identified regulation (four items) where a sample item is I value the
benefits of exercise and intrinsic regulation (four items) where a sample item is I exercise
because it’s fun. The items are scored on a five-point Likert scale (0-4) ranging from Not true
for me to Very true for me. The BREQ-2 subscales Identified regulation and Intrinsic
regulation are merged into the variable autonomous motivation. External regulation and
Introjected regulation are merged into the variable controlled motivation (145). Mean item
score is reported for each subscale. The scale was originally tested in a sample with 194
subjects, demonstrated to have an acceptable internal consistency and reliability was
confirmed with Cronbach Alpha scores ranging from 0.73-0.86 for each item (144). The
instrument has been tested in a Norwegian population of 120 overweight adolescents where it
demonstrated acceptable fit and reliability was confirmed with Cronbach Alpha scores
ranging from 0.71-0.86 for each item (146).

Goal-setting
The subjects set one or two individual goals for the rehabilitation stay in the study
questionnaire at admission before entering the facility. On the second day, as part of the
clinical goal-setting practice, the rehabilitation team and the subject developed a goal-oriented
plan for the rehabilitation including one to four negotiated goals. The goals were negotiated in
a meeting were the subject sat down together with one or more health professionals from the
rehabilitation team and discussed desired goals and possibilities ending with the final
negotiated goals for the stay. Goal achievement was obtained through the written
questionnaire at the last day of the rehabilitation stay (discharge), where the subjects were
asked to rate achievement of individual goals on a numeric rating scale of ten points from “no
achievement” to “full achievement”. A mean score of the answer from the two goals was
calculated for use in the analyses. See Figure 4 for a detailed presentation of the goal-setting
process.
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Linking goals to the ICF
Individual goals and negotiated goals were then linked to the ICF. The linking of goals was
carried out as described in linking rules by Cieza et al (38, 96) and included three steps. First
two raters separately selected one or more meaningful concepts out of the goals. In the second
step the meaningful concepts were linked to one or more second level categories in the ICF.
The linking was also done by two raters separately. If the information provided by the
meaningful concept was not sufficient for deciding on a second level ICF-category, if the
concept referred to health or quality of life in general, to a health condition, a personal factor
or if the concept was not contained in the ICF, a descriptor code was assigned as described in
the linking rules. Since the goals were in Norwegian language, the linking was performed
using the Norwegian translation of the ICF. In the third step the coding of the two raters was
compared. In cases of disagreement a third rater decided on the final code to reach consensus
(Figure 4).

Figure 4: Detailed description of the goal-setting process
Admission

After one week

Discharge

Linking to the ICF

Negotiated
goals in the
patient
journal

Physician and
patient agree
on 1-4 goals

Goals are revised
in a
multidisciplinary
team meeting
without the
patient

Patient and the
team have
individual
evaluations of the
rehabilitation stay

Individual
goals in
questionnaire

Q1: Can you
write down the
2 most
important
goals for you
stay at BHC

Three-step process:
1. Two raters select
one or more
meaningful
concepts out of the
goals
2. The raters link the
meaningful
concepts to
categories in the
ICF
3. The two raters
compare goals, in
cases of
disagreement a
third rater decide
on the final code

Q1: To which
extent did you
achieve your first
goal on a scale of
1-10?
Q2: To which
extent did you
achieve your
second goal on a
scale of 1-10?

Comparing goal profiles
Second level ICF-categories or descriptor codes linked from the different goals were
compared to see if health personnel captured the categories linked from the individual goals.
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Sample size
The sample size was determined according to the change in mental and physical functioning
(SF-12) previously observed in a study with a similar sample at BHC (147) (mean change in
mental functioning was 8.26 with a SD of 9.97; mean change in physical functioning was 4.81
with a SD of 7.33). Adding a significance level of 5 % and power of 90 %, we needed 50
subjects in each group for the RCT, provided that there were no changes in the control group
during the waiting period. Considering a possible 20 % improvement as a result of positive
expectations among the control group during the waiting period (148), 70 people in each
group were needed. Due to the nature of the admittance structure in the group rehabilitation at
BHC, it was uncertainty around the number of non-consenters and drop-outs. In addition, we
needed to adjust for possible confounders in the longitudinal analyses. Because of this we
chose 150 subjects in each group as an estimate.

Statistical methods
Data were analyzed using SPSS. A significance level of 0.05 was adopted. Descriptive
statistics was used to describe the demographic and clinical characteristics of the groups,
including intervention and control in the RCT. Dropout analyses were performed including Ttests.

Paper I
Differences on outcome between intervention and control groups were evaluated by multiple
regression models. Dependent variables were changes in physical and mental functioning
(PCS and MCS) from baseline to follow-up four weeks after rehabilitation. We adjusted for
baseline PCS and MCS. Intention to treat analyses were conducted for subjects completing
follow-up together with multiple imputation for all included subjects returning at least one
questionnaire prior to the intervention.

For the intervention group, we calculated changes in pain, fatigue, motivation, exercise
efficacy, social efficacy and chronic disease efficacy during rehabilitation. The impact of
these changes for improvement in physical and mental functioning four weeks after
rehabilitation was evaluated with multiple regression controlling for demographic factors and
baseline PCS and MCS.
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Paper II
Multilevel models (MLMs) were carried out to examine long-term trajectories of mental and
physical functioning (PCS and MCS) and how they changed over the six time points for the
subjects followed in the cohort.

First, two MLMs were performed to examine the linear trajectories of mental and physical
functioning (MCS and PCS) with the predictors time, demographic factors, pain, fatigue, and
self-efficacy. These MLMs study the general level of mental and physical functioning over
the time period with predictors affecting the level. The variables were entered simultaneously
as fixed effects into the models. For the purpose of the analysis all demographic variables
were dichotomized and the disability categories were merged into two groups (those with
nervous system disabilities and those with other disabilities). The respective mean was
subtracted from all variables for the purpose of centering them before being entered into the
MLM. PCS and MCS at each of the six time points (baseline, four weeks before admission, at
admission to and discharge from rehabilitation, four weeks after discharge, and 12 months
after discharge) were entered as the dependent variables in each model.

Second, a new set of two MLMs was run. Statistically significant predictors in the first
models were included in order to examine whether they interacted with time in the prediction
of subjects’ physical and mental functioning trajectories. These MLMs study the change in
mental and physical functioning over the time period with predictors affecting the change.

Last, predictors with significant interactions with time were dichotomized around their mean
level (high/low), and paired sample t-tests were conducted to evaluate changes from baseline
to the 12-month follow-up for subjects with high and low levels of the predictor.

Paper III
Multiple regression analyses were performed in order to explore effects of goal achievement
on long-term mental and physical functioning. Dependent variables were mental and physical
functioning (PCS and MCS) at 12 months. Reported goal achievement was included as a
predictor. The models were adjusted for age, gender and baseline PCS and MCS.
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SUMMARY OF MAIN RESULTS
Paper I
Does adapted physical activity-based rehabilitation improve mental and physical
functioning? published in European Journal of Physical and Rehabilitation Medicine.

This double blind, randomized controlled trial addressed the effects of APA-based
rehabilitation by comparing subjects allocated a four-week intervention with the waiting list
control group. Adults (18-73 years, men and women) with chronic disabilities who applied for
a rehabilitation stay, were randomized.

Main outcome was evaluated regarding mental and physical functioning measured with the
Medical outcomes study 12-item short-form health survey (SF-12) at baseline and four weeks
after discharge. We also included measurements of self-efficacy, motivation, pain and fatigue
to see if improvement in these parameters during rehabilitation and follow up was related to
the main outcome of the intervention. Totally 202 subjects completed the follow-up and were
included for analyzes.

Results indicated that, compared to waiting list, the APA-based intervention tailored
statistically significant improvements in both physical and mental functioning. The
improvement in functioning during rehabilitation was related to improved social-efficacy. The
intervention group experienced significant improvement in social efficacy, chronic-disease
efficacy and autonomous motivation, and significant decline in pain and fatigue during the
rehabilitation period. The control group did not experience any change.

This paper was the first randomized controlled trial to evaluate APA-based rehabilitations in a
mixed-case population with chronic disabilities. It concluded that the rehabilitation program
improved functioning, suggesting that APA-based rehabilitation should be considered during
the development of rehabilitation strategies for people with chronic disabilities. Motivational
and self-efficacy aspects must be addressed when organizing and evaluating rehabilitation
programs.
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Paper II
One-year trajectories of mental and physical functioning during and after rehabilitation
among individuals with disabilities published in Health and Quality of Life Outcomes

This paper addressed long-term mental and physical functioning before, during and following
an APA-based rehabilitation program for subjects with chronic disabilities in a prospective
cohort study following the RCT in paper I. We used multilevel modeling (MLM) to look at
the trajectories of functioning for the whole time period when data was collected, which was
at six different time points from eight weeks before admission at the rehabilitation facility till
12 months after discharge.

Adults (18-73 years, men and women) with chronic disabilities who applied for a
rehabilitation stay, were included. MLM is robust to missing data resulting in 214 subjects in
the study sample. Outcome on mental and physical functioning was measured by SF-12. It
was also addressed whether demographic factors, reason for disability, pain, fatigue and selfefficacy at baseline, influenced the trajectories.

Results indicate that both mental and physical functioning improved during the time period
and that the biggest improvement took place while admitted to rehabilitation. The trajectories
also showed that low self-efficacy for managing chronic disease and high fatigue at baseline,
as well as disability not associated with diseases of the nervous system, predicted a higher
improvement in functioning. Having a low age, not needing personal assistance, a disability
not associated with diseases of the nervous system, low pain and fatigue, and high selfefficacy for managing chronic disease predicted a high functioning throughout the time
period.

This paper concluded that the improvement in functioning following an APA-based
intervention found in the RCT in Paper I, was still significant 12 months after rehabilitation,
even though the improvement had declined since the intervention. Subjects with high levels of
fatigue, low self-efficacy for managing chronic disease and a disability not associated with
diseases of the nervous system, had the greatest improvement. This has implications for the
target groups when tailoring future rehabilitation programs.
In paper II, Table 1 presenting the demographic data of the included subjects there was a mix-up when making the table. Values given for
subjects living in town (n=120, 56%) were the values for the subjects not living in town. This had no implications for the statistical analyses.
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Paper III
Individual rehabilitation goals; what is the content of the goals and do health professionals
capture this content?

This study was part of the prospective cohort study in paper II following the RCT in paper I.
It addressed the content of individual goals set by subjects with chronic disabilities attending
an APA-based rehabilitation program. It searched to compare these goals to the goals set by
the same subjects in collaboration with the rehabilitation team at the facility to find out if
health professionals capture the content of the individual goals. It also addressed goal
achievement and its influence on long-term outcome of rehabilitation. The study sample
consisted of 151 one subjects with a complete goal profile.

Goals were linked to the ICF for comparison. Individual goals were captured through a
questionnaire at admission to the rehabilitation, while negotiated goals set with the
rehabilitation team were captured from the medical journal. Goal achievement was measured
through a questionnaire at discharge. Outcome on mental and physical functioning was
measured with SF-12 at baseline and 12 months after discharge.

Results indicated that both the individual goals and the negotiated goals were most frequently
linked to the ICF-component Body Functions with Activities and Participation being the
second most frequently used component, used more frequently in the negotiated goals. The
negotiated goals also had a higher relative frequency of concepts that could be linked to the
ICF. The health professionals captured parts of the individual goal profile for 76% of the
subjects. Totally, 66% of the 147 subjects who answered the questionnaire on goal
achievement, listed a goal achievement of nine or more points out of ten on a ten-point
numeric rating scale. Goal achievement was a significant predictor for long-term mental
functioning following rehabilitation.
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DISCUSSION
Methodological considerations
Design
When measuring effects of interventions there is a consensus that Randomized controlled
trials (RCTs) are the gold standard (149, 150). In rehabilitation research, designing ethically
acceptable and feasible RCTs may be challenging. Hence, the effects of rehabilitation
interventions targeting the chronic disability populations, and particularly long-term effects,
have seldom been evaluated according to scientific standards. A challenge when conduction
RCTs is knowing if the intervention group actually do the things they are intended to do. In
the RCT carried out at BHC this is fully controlled. The subjects attending rehabilitation is
closely followed by health professionals and their activity and progress is registered making it
impossible to sneak away from the intervention when you are first admitted, except if you
actually drop out and leave the facility.

Quality criteria for rating studies of cognitive rehabilitation.
In 2009 Cicerone et al published an evaluation of the methodological quality of research on
rehabilitation after TBI (151). This work resulted in a checklist of “quality criteria for rating
studies of cognitive rehabilitation” containing 16 primary criteria for evaluating the quality of
RCTs. Eight criteria relate to the internal validity of studies, five are descriptive criteria and
three are statistical criteria. The checklist enables a clear judging of methodological quality
when evaluating rehabilitation research. In the following I will go through the criteria in the
checklist to evaluate the present study.

1. Internal validity
A “Inclusion and exclusion criteria were explicitly stated”.
Inclusion criteria: Chronic disability as defined by WHO, aged 18 to 73 years (men and
women) and admitted to a four-week rehabilitation stay at BHC.
Exclusion criteria: Insufficient knowledge of Norwegian to fill out the questionnaires and
severe cognitive disorders.
These criteria are explicitly stated.
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Bi. “Randomization: An unpredictable random sequence was used to assign participants to
treatment condition. The method of randomization was adequately specified. Quasi-random
methods do not receive credit.
Bii. Allocation of participants to condition was concealed from the investigators, achieved
through one of the following methods of assignment to treatment:
-

An independent person who is not responsible for determining the eligibility of
participants and who has no information about the person participating in the trial

-

A centralized randomization scheme, e.g. a computer system providing allocations in
a locked unreadable file that could be assessed only after inputting the characteristics
of an enrolled participant.

-

Randomization order is predetermined and individual assignments are maintained in
sequentially numbered or coded sealed opaque containers until after the participant is
enrolled.”

The subjects were randomized to rehabilitation or a waiting list control group. The control
group did not receive any intervention during the waiting period, but were assigned to receive
rehabilitation after the primary outcome evaluation of the study. Sequentially numbered,
opaque, and sealed envelopes were prepared according to the randomization scheme
generated by the web-site Randomisation.com. Randomization was performed in blocks of
30. A secretary who was blinded to the intention of the study enrolled the participants
according to the information in the envelopes. The randomization was concealed from the
participants, the researchers and the staff members who treated the participants. The
randomization code was broken after the data analyses were finalized, i.e. after the primary
outcome was assessed.
C. Baseline characteristics: The participants in different treatment conditions should be
comparable at start of treatment on important characteristics, such as demographic variables
(age, sex, education), injury severity, time since injury, severity of impairment, and value of
the primary outcome measure. Characteristics of both the experimental and control groups
must be described to receive credit.
Characteristics of the intervention and control groups were given and compared without
significant differences (p>0.05). The baseline characteristics used for comparison were age,
gender, if living in town, higher education, employment status, personal assistance, if living
alone and diagnostic reason for disability. Values of primary outcome measures (SF-12 PCS
and MCS) were also compared.
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D. Description of interventions: Adequate information is provided describing both the
experimental and control interventions, allowing the reader to understand the rationale both
for the intervention and for the comparison of experimental and control conditions. To
receive credit for this item, all of the following criteria must be met:
-

Experimental intervention
1. The nature of the intervention is described in sufficient detail to understand
how the interventions were provided (e.g., individual or group) and the
methods used to promote change (e.g., repetitive practice of exercises,
development of compensatory strategies).
The nature of the intervention is described in detail including the group-setting
with individual schedules made after goal-setting, the activities offered and the
APA-theory as basis for the methods used.
2. The total duration of treatment is provided, either in terms of length of
treatment or termination criteria.
The total duration of four weeks is provided and repeated.
3. The intensity of treatment is provided, in terms of hours, number of sessions,
frequency of sessions, and so forth.
The intensity is described in terms of hours a day and days a week including a
specific description of the intensity of physical activity, teaching programs and
social or cultural activities.

-

Control intervention
1. For no-treatment conditions (including wait-list controls), duration of the
nontreatment or wait-list condition should be equivalent to duration of the
experimental treatment.
The duration of waiting-list condition was equivalent to duration of the
experimental treatment with a 4-week “treatment period” and a 4-week follow
up. This in not explicitly described in the study paper.
2. For alternative treatment conditions, the nature of the control intervention is
described as outlined for “Experimental intervention.”

E. Cointerventions: Adequate information is provided as to possible exposure to alternative
treatments or cointerventions (outside of the study design), both for the treatment and for the
no-treatment control conditions (if any).
The waiting-list control group did not receive any interventions during the waiting period,
information about this is provided. The waiting-list control group were situated in their local
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environment and did not know that they were on a waiting list. One could not tell them to not
engage in activities that might be seen as alternative treatments in this period because it would
have broken the blinding. We expected that subjects in the waiting list group continued
activities they were already doing. Some might have engaged in new activities, but we do not
have any data confirming this. The intervention group is situated at the rehabilitation facility
throughout the rehabilitation. All activities offered at this facility is included in the
intervention so it is not possible for this group to receive any alternative treatments or cointerventions while at the facility. For the period from baseline to intervention and the four
weeks of follow up after intervention, this group is also in their local environment and we
cannot control the span of activities or treatments they are doing. As a result, we cannot say
that there were no co-interventions or treatments going on for the subjects in both groups
when situated in their local environment. This might influence the results of the present study.
F. Outcome assessor blinded: In order to receive credit, both (1) the person conducting the
outcome assessment should be unaware of the participant’s treatment condition, and (2)
objective outcome measures are used, including objective neuropsychologic measures,
standardized structured interviews, or standardized clinical rating. If only self-report by the
participant is used, and the participant is aware of his/her assignment to treatment condition,
no credit is given.
The study uses only self-reported outcome measurements. The participants are not aware of
their assignment to treatment condition when answering.
G. Outcome measures should be congruent with the intended effects of the intervention. For
cognitive rehabilitation, such measures might include (1) measures of cognitive impairment,
including standardized neuropsychologic assessment or other standardized or experimental
measures of cognitive-linguistic functioning; (2) neurobehavioral or psychosocial symptoms;
(3) assessment of activity limitations; (4) measures of participation, community integration,
or employment; and (5) quality of life and subjective well-being.
APA-theory focuses on adapting activities to increase physical activity and participation.
BHC focuses on activity and participation through life. Valid outcome measures on
participation in a generic disability population is lacking and measuring mental and physical
functioning as primary outcome was the instrument most congruent with the intended effects
of the intervention. One can ask if an objective (not self-reported) measurement of physical
activity or endurance could be applied. This would add interesting information of physical
fitness, but doing measurements of participants in their home environment at baseline and at
follow up all over Norway would demand many assessors and possibilities for bias. Also,
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physical fitness or endurance is by no means reflecting a person’s feeling of participation
which is the intended outcome.

2. Descriptive criteria.
H. Withdrawal and dropout rates: Participants included in the study but who did not
complete the observation period or were not included in the analyses must be described, and
reasons for withdrawal should be provided. If the percentage of withdrawals and dropouts
does not exceed 20% for short-term outcome and 30% for long-term outcome and does not
lead to substantial bias, a “yes” is scored.
The flow of participants from eligible to consenting and from consenting to follow up, were
described in detail including dropout analyses. The percentage of dropouts after consenting
was 17.9%. In Norway the participants in studies are allowed to withdraw without giving
reason. According to the Regional Committee for Medical Research Ethics, reasons for
withdrawal is not allowed to be published in research.
I. Short-term outcome assessment is conducted at the end of the intervention period or within
3 months of the end of treatment and is reported and analyzed within the article.
Short-term outcome assessment was conducted four weeks after the end of the intervention
period. This is reported and analyzed within the article.
J. Long-term outcome measurement was conducted more than 3 months after completion of
treatment and is reported and analyzed within the article.
Long-term outcome was not assessed in the RCT. The blinding was only possible to keep for
the short-term follow-up after four weeks. Ideally one would want to do follow-up for 12
months with a control group to be able to compare also when looking at long-term effects. It
would hardly be ethical to keep the participants on a 12-month waiting list. In addition, the
participants would not be blinded any more, as it is not possible to wait for 12 months without
noticing that you are the one waiting. This would also affect the blinding of the health
professionals since the participants would probably complain to them about the long waiting
time when arriving at the rehabilitation facility.
K. Timing of outcome assessment should be identical for all intervention groups and for all
important outcome assessments.
The outcome assessment is measured by questionnaires administered to all participants at the
same time-points ensuring identical timing.
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L. Sample size should be stated for each group at randomization and/or at the beginning of
the intervention. There is no pre-set cut-off point to determine whether sample size is
sufficient.
Sample size for each group is stated in the article and was determined considering
improvement in waiting-list as a result of expectations, drop-out and confounders.

3. Statistical criteria
M. ITT analysis: All randomized patients are reported and analyzed, other than missing
values. Patients who withdrew after randomization but prior to baseline observations should
be identified; all patients who received the baseline evaluation should be included in the prepost treatment analyses to receive credit for this item. Alternative analyses may also be
conducted, particularly if dropout is greater than 20%. Observational studies do not receive
credit for this item because of the inability to assess withdrawals from treatment accurately.
Intention-to-treat analysis were conducted for subjects completing follow-up together with
multiple imputation for all included subjects returning the questionnaire prior to the
intervention. This does not include all randomized participants because randomization was
conducted before the participants consented and we do not have data for subjects not
consenting to be part of the study and data collection. The timing of the randomization is a
weakness of this study.
N. Both point estimates and measures of variability should be presented for one or more
relevant outcome measures. Dichotomous data or frequency data (e.g., number of
participants who return to work) should typically include ranges or confidence intervals to
receive credit for this item.
All outcome measures are presented as point estimates. Variability is presented through
confidence intervals or standard deviations.
O. Statistical comparison of treatment effect: The statistical analyses must include a direct
comparison between treatment conditions and not just report change for each treatment
group (within-group effects). Between-group analyses of outcome that do not include a group
x time interaction effect are acceptable, as long as there is evidence of no difference between
groups at baseline. If multiple outcome measures are used, and not all are statistically
analyzed, credit for this item is based on statistical analysis of the primary outcome measure.
Change in primary outcome data from baseline to follow-up is compared directly for the
intervention and treatment groups using multiple regression models.
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External validity in RCTs
RCTs often have lower external validity than other study designs (152-154), usually due to
strict inclusion and exclusion criteria. In addition, the participants may reject to attend.
Sometimes the rejection may be related to particular preferences for treatment. In such cases
the Zelen’s design, where subjects consent to participate after randomization and ended
intervention, is a possibility (155). The result on validity is that the participants included in
RCTs may not be comparable with the population attending general rehabilitation (156)
(Figure 5). In the present study subjects with cognitive problems were excluded and about one
third of the eligible subjects did not attend. We cannot completely exclude that this third may
respond differently.
Figure 5. The volunteers in an RCT is only a tiny portion of the population. Even though you secure that the
sample is a random selection of the population, the portion that consent to participate might not be. Hence
dropout analyses are important(157).
A. Randomization and allocation concealment
B. Actual assignment that can be followed by masking subjects as to their assigned group
C. Prospective evaluation period during which health care providers, investigators, and/or external monitoring
committees can be masked as to the subjects assigned group
D. Outcome evaluation or adjudication during which outcome assessors can be masked as to the subjects’
assigned group
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Population and dropouts
Another challenge is different magnitude of drop-out in the intervention arms. This was the
case in the present study’s RCT, with higher drop-out in the intervention than in the waiting
list group. In Norway the participants in studies are allowed to withdraw without giving
reason. We could only speculate that the dropout it is a time effect, but of course we cannot
exclude that non-responders dropped out and thereby contribute to a conclusion on a more
effective intervention than it really is (Figure 5). Furthermore, the participants of this
intervention are a case mix in diagnoses and disability profile. Hence, the results apply to
different disability groups.

Finally, the subjects included in this study are comparable to the general adult population at
BHC. But the people attending rehabilitation at BHC differ from the people with a chronic
physical disability in general in several ways. It is a voluntary decision to participate in a
rehabilitation stay. The subjects choosing this might be more motivated to improve their
functional skills and physical capacity, as well as to meet new people in such an environment.
A more positive attitude towards physical activity can be expected in the people attending
rehabilitation at BHC, because they are well informed about the treatment program at the
rehabilitation institution before choosing to apply for it. They also have to be able to leave
their everyday environment, family and work situation for a period of four weeks to attend
rehabilitation. This might weaken the external validity of the study. The subjects included in
the study have approximately the same higher education level as the Norwegian population in
the same age group(158). They do have a higher education level than the Norwegian
population with disabilities(159), but the two groups differentiate in cognitive capabilities
(BHC caters rehabilitation mainly to adults with physical disabilities and severe cognitive
disorders is an exclusion criterion in the study), meaning they are not comparable.
Assessments
When choosing outcome measures it is important to find measures capturing as many
meaningful components as possible which is challenging in the complexity of rehabilitation
interventions. One is not able to know if they have captured all components of importance.
There might be components we are unaware of or unable to measure. Self-reported measures
are widely used and important in rehabilitation where the individual opinion is of major
importance. However, self-reported physical functioning is not directly related to more
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objective measurements like force, endurance or maximal oxygen uptake. In this study all
measures are self-reported.

We have used the term functioning to describe The Medical Outcome Studies Short-Form
Mental and Physical Component Summaries (MCS and PCS). In the literature you can find
terms, such as mental and physical health, mental and physical functioning, and health-related
quality of life describing the same component scores (147, 160, 161). The ability of this type
of instrument to reflect relevant changes in chronic disabilities has been debated (162) and it
has also been debated whether quality of life is a good term regarding the content of these
measurements (163). The present study supports the feasibility of the SF-12 instrument, at
least when viewed as a measure of functioning. These instruments are generally well
evaluated regarding reliability and responsiveness (135). The SF-12 is a far less timeconsuming short form of the SF-36. In previous studies it has been regarded as easier to
complete and was chosen to increase the response rate after discharge and retain the explained
variance (135, 137). The SF-12 has been shown to capture approximately 90% of the
variance in the SF-36 and to reflect the same eight dimensions (137). The limitation of the
SF-12 is that only physical and mental component scores can be evaluated, while one can
evaluate the dimension scores with the SF-36.

We also tried to assess factors targeted by the intervention and assumed to influence outcome.
Measurements of motivation and self-efficacy are less validated than the measurements of
functioning. Their responsiveness and effect sizes are generally not studied. However, we
chose a self-efficacy instrument that at least was evaluated in terms of test re-test validation
(140). There are not many standardized measurements of motivation available, none of them
are aimed specifically at persons with a disability. The motivation instrument chosen covers
the whole motivation aspects with its five subscales amotivation, external regulation,
introjected regulation, identified regulation and intrinsic regulation. It is tested with
acceptable internal consistency and reliability and has also been tested in a Norwegian
population (144, 146).

Overall fatigue was measured by VAS on a scale of 0-100. The study did not explore the
different aspects of fatigue, i.e. subjective mental and physical fatigue. Fatigue is challenging
to study partly because there is a lack of a commonly accepted definition of fatigue leading to
problems when creating measurements (164).
45

Data collection
The data collection at admission and discharge occurred at the rehabilitation facility, while
data from all other time points were collected in the subjects’ home environment. We
observed that the measurements collected in the participants’ local environment and at the
center differed; hence they are not directly comparable. The benefit of subjects completing
measures during the rehabilitation stay was increased number of forms completed, and also
the possibility to evaluate change during the intervention period.
Goal-setting
Comparing the individual goals set at the questionnaire with the negotiated goals set by health
professionals after talking to the subjects, might raise some methodological issues. One may
argue that they are set in totally different settings, making them non-comparable. Still, the two
different ways of setting goals reflects interesting aspects of goal-setting. The individual goals
are set only by the subjects in written form at a questionnaire, without any influence from
health professionals or through an interview, with no education in goal-setting theory. The
negotiated goals are still influenced by the individual’s needs, if the subjects actually did tell
the health professionals the goals they believed were important. They are also influenced by
people who know the content of the intervention regarding what it is possible to learn and
achieve and who knows goal-setting theory. To compare these two ways of setting goals is a
way of getting to know what happens when health professionals involve themselves in the not
health-profession-educated thoughts of the subject.

When investigating the goal-setting process in this study, we are evaluating the process the
way it is carried out at the rehabilitation facility today, as a basis for possible change. Still, the
study does not manage to investigate the goal negotiating process in detail, it only compares
the final products of the two different processes. It would be interesting to further look into
what is actually happening when patients and health professionals are setting goals together.
This might require a different methodological approach, an issue that could have been
uncovered if we had done a pilot prior to the main study.

Since we have no insight to what happened in the negotiating process, we do not know why
the goals change. It could e.g. be as a result of the health professionals specifying the goals, of
the desired activity not offered in the intervention, of reality checks of goals too hard to
achieve or even as a result of the subjects not communicating their individual goals to the
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health professionals. Reasons for the change in goal profile and non-capturing of individual
goals is seldomly studied and methodologically challenging.

The linking of goals to the ICF raises methodological issues. It is challenging to decide how
specific one should be when linking the meaningful concepts to the ICF. To ensure reliability,
personal interpretations must be left out of the linking. The linkers knew the setting at BHC
well, this might lead to a broader understanding of the subjects’ intentions regarding the goals
and meaningful concepts. This understanding could not be used when linking. To the best of
our effort, the concepts where read straight forward without interpretation. In order to include
the context into the goals, one would have needed for the goals to be more specific or to be
able to register the negotiation in detail through observational qualitative studies.

In the present study we measured goal achievement on a numeric rating scale from 1-10,
without a validated cutoff value. A numeric rating scale was chosen to measure goal
achievement because it is quick, convenient, and easy to understand. Using a standardized
validated measure like GAS may have been a better fit. GAS is a time-consuming measure
requiring adequately trained health personnel in the performance of the measure. The present
study observed and described the goal-setting process at BHC “as is”, where GAS is only
used for the goal-setting in children attending rehabilitation (165). There is a lack of validated
simple tools to measure goal achievement. GAS is complex, but may be the best existing
validated tool. To strengthen the methodological approach of the present study it would have
been an advantage to validate the numeric rating scale to GAS.

Ethical considerations
Waiting list is used as control group in the RCT conducted in this thesis, meaning that the
subjects randomized to control group got delayed intervention and had to wait eight weeks to
receive the rehabilitation they were allocated to. This might raise ethical issues. However, in
the present study both groups received the intervention within the general waiting time for
rehabilitation at BHC. This would not be the case for the long-term follow-up and was the
main reason why we did not extend the RCT to last through the whole follow-up period of 12
months. Considering the group had a median duration of disease that caused disability of 18.1
years, eight more weeks before receiving treatment will not be of great impact. More than a
year of being on a waiting list was on the other hand seen as unethical.
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General discussion
Effects of APA-based rehabilitation on mental and physical functioning
The first aim of the thesis was to evaluate the effects of adapted physical activity-based
rehabilitation on mental and physical functioning for subjects with chronic disabilities.
The results presented in Paper I indicate effects of APA-based rehabilitation on short-term
physical and mental functioning, with stable values in the waiting list control group. Results
presented in Paper II indicate that improvement remained statistically significant at the 12month follow-up.

This supports previous findings indicating an association between rehabilitation and
improvement in mental and physical functioning up to three months after rehabilitation (147,
166) and provides new knowledge about the long-term effects of rehabilitation. To the best of
our knowledge, this is the first randomized trial to evaluate APA-based rehabilitation in a
mixed-case population with chronic disabilities. A number of randomized controlled trials
have found that interventions based on physical activity and exercise and directed towards
patients with cardiovascular and other lifestyle disorders, have positive effects on functioning
(129-131). Roine et al. (167) reviewed 151 articles applying exercise interventions to a wide
range of conditions. The review concluded that exercise improved quality of life and was
cost-effective for treating both musculoskeletal and cardiac conditions. It is also well known
that patients with neurological disorders seem to benefit from physical activity, Motl et al.
(168) followed a sample with multiple sclerosis and found that interventions promoting
physical activity improved physical functioning after six months. Furthermore, Tallner et al
(169) studied the association between physical activity and the mental components of the SF36 in patients with multiple sclerosis. They concluded that physical activity was associated
with better mental functioning even when limitations of physical functioning were accounted
for. When following patients with multiple sclerosis for a longer time period, where one
would expect a decline in physical functioning following the nature of the disease, research
reveals that physical activity was associated with a reduced decline in physical functioning
over a five-year period (170). In summary, previous research supports the findings of this
thesis suggesting that physical activity is beneficial for functioning both in a short- and longterm perspective.
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Factors related to the effects on physical and mental functioning
The second aim was to determine whether demographic factors, reason for disability, pain,
fatigue, motivation, self-efficacy and goal achievement influenced outcome on functioning.

Results presented in paper I suggests that motivation and self-efficacy improved while pain
and fatigue decreased during the rehabilitation. The control group did not report these changes
during the waiting list period. Improvement in self-efficacy is observed in other rehabilitation
interventions (139, 171). In the present study, the APA-based intervention aimed to improve
self-efficacy through positive experiences with physical as well as social and cultural
activities. Results indicate that improving social-efficacy seemed to be an important factor for
the improvement in physical and mental functioning. This is supported by the results of
earlier studies that demonstrated a relationship between health status and self-efficacy (139).
The results suggest that self-efficacy is a state with potential for modification. The effect of
physical activity on pain and fatigue is also previously well documented (19, 23).

In paper II we studied the predictors influence on long-term changes in functioning. Results
indicate that subjects with low chronic disease-efficacy at baseline had significantly greater
improvement in both mental and physical functioning over time than subjects with high
chronic disease-efficacy, who did not have a significant improvement in neither physical nor
mental functioning at 12-months follow-up. The two groups had almost the same
improvement in physical functioning during rehabilitation, but the high chronic diseaseefficacy group had a greater decline in functioning from discharge to 12-month follow up.
The results suggest that the intervention might influence subjects with low self-efficacy for
managing their chronic disease in a way that not only improves their physical functioning
during rehabilitation, but help them sustain this improvement in a better way than it does for
the group of subjects with high chronic disease-efficacy. An explanation to how this works
could be that the subjects with low chronic disease-efficacy started their rehabilitation with
much insecurity about managing their disease, a trait that could hold them back with regard to
improvement. After some time in the BHC environment, it appeared as though they became
more secure and observed that others could manage the same disease and activities. This
improvement in security might be one of the things they brought back to their local
environment helping them maintain their physical and mental functioning for the long-term
follow-up. It is important to notice that these explanations are only assumptions. The present
study did not investigate reasons for the maintenance of functioning after discharge, but it is
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likely that the intervention is a factor. The effects could also be the result of statistical
regression to the mean over time, whereby participants with a low efficacy at baseline have
the lowest levels of physical and mental functioning and the most room for improvement in
functioning during rehabilitation. The fact that subjects with low chronic disease-efficacy at
baseline had a greater improvement in functioning was also stated in a previous study on
individuals with neuromuscular diseases and multiple sclerosis (172), although that study
measured outcome over a shorter time period.

Furthermore, subjects with high levels of fatigue at baseline, had a significantly greater
improvement in mental functioning over time than subjects with low levels of fatigue, who
did not have a significant improvement at 12-months follow-up. The biggest improvement in
mental functioning happened during the intervention period where both groups improved, the
high fatigue group a lot more than the low fatigue group. The high-fatigue group degraded
more than the low-fatigue group after discharge, but because of the big improvement during
rehabilitation, it was still significant at the 12-month follow-up. The results are suggesting
that the intervention tailored an improvement in mental functioning to a greater extent for
subjects with fatigue than subjects without fatigue. It is well known that fatigue leads to a
reduced functioning (173-175), the findings of this study indicate that APA-based
rehabilitations might be a way to limit the reduction in mental functioning. The result also
supports the findings of previous studies that investigated the association between fatigue and
functioning (166, 176).

Paper III assessed goal achievement during the intervention as a possible factor related to
functioning. Results indicated a significant effect of goal achievement on long-term
improvement in mental functioning 12 months after rehabilitation. To the authors knowledge
this is the first study investigating the effects of goal achievement on outcome of a physical
activity-based rehabilitation for a sample with chronic disabilities using standardized outcome
measures. Previous studies carried out to investigate goal achievement support the findings on
the effect of goal achievement on outcome. Brock et al. (177) found that stroke survivors who
achieved their goals during post-acute inpatient rehabilitation, were less likely to be
depressed, showed stronger self-efficacy beliefs and more positive perceptions of their
participation in everyday and community life six months after discharge. Hazard et al. (178)
studied a sample with chronic disabling spinal disorders and found that satisfaction with
progress after rehabilitation was more strongly related to goal achievement than more
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traditional outcome measures, suggesting that goal achievement should be considered also as
a measure of outcome after rehabilitation. They did not use a standardized measure of patient
satisfaction. Coffey et.al. (179) used a standardized outcome measure on a sample of lower
limb amputees in post-acute inpatient care. They found that stronger goal pursuit and goal
adjustment tendencies on admission predicted lower disability and higher quality of life six
months post discharge, but they did not investigate goal achievement.

It is interesting that the mental functioning and not the physical functioning is improved by
achieving goals set in a rehabilitation setting focusing on physical activity. A possible
explanation can be found in Self-Determination Theory, where satisfaction of needs for
autonomy, competence, and relatedness is a universal requirement for psychological wellbeing (180). Goal achievement will most likely lead to needs satisfaction, leading to
psychological well-being which is closely connected to mental health and functioning. The
positive connection between needs satisfaction and SF-12 mental functioning is demonstrated
in a previous study at BHC (181).

Comparing the observed levels of functioning to the non-disabled population
The overall level of physical functioning in our study sample was considerably lower than the
non-disabled population (137). This gap in physical functioning between the disabled
population and the able-bodied population is well-known (182, 183). Although our sample
had a significant improvement in physical functioning from baseline to discharge, physical
functioning was still 15% below the reference population. This is expected considering
previous research and the nature of the disability in subjects referred to rehabilitation at BHC.
Our sample’s baseline mental functioning did not differ from that of the general population
(137). This is an interesting finding supported by previous studies on populations with
disabilities (182, 184, 185). Considering the difficulties a person with disabilities face, it is
hard to imagine that it does not affect their mental functioning. The mental consequences of
physical disability vary largely (186, 187), and it is possible that subjects referred to
rehabilitation institutions like BHC have a better mental functioning than the rest of the
disabled population. During the four-week intervention carried out in the present study, the
sample’s mental functioning rose to a higher level than the reference population. BHC may be
a perfect setting to improve mental functioning for subjects with disabilities, as it is an
environment away from everyday life struggles, bringing together people who have similar
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disabilities and health problems, creating social interaction. It is reasonable to suggest that
these social cofactors might also be active ingredients contributing to the observed
improvement in mental functioning. The clinical significance of this improvement is difficult
to evaluate because the participants had normal mental functioning before their admission.

Goal-setting
The last aim concerned identification of the content of goals set among individuals attending
rehabilitation and comparing them to negotiated goals set in collaboration with the
rehabilitation team to see if health professionals captured the content of the individual goals.

Results presented in paper III show that both the individual goals and the negotiated goals
were most frequently linked to the ICF-component Body Functions. After negotiation, the
goals were more frequently linked to the ICF-component Activities and Participation and they
were more frequently possible to link to ICF-codes.

Previous research supports the findings that health professionals tend to set impairment goals
linked to the ICF-component Body Functions, but differs from the findings that this is also the
case for the individual goals (102). When it comes to patient set goals, previous studies
indicate that they tend to set goals linked to Activities and Participation-component of the ICF
(102, 107, 108). The focus at BHC is on increasing participation through increased physical
activity, a focus known for the subjects at admittance when setting goals. It might lead to the
understanding that improving strength and endurance is the desired goal in order to increase
physical activity levels.

The frequent use of impairment goals, can also be a result of the close connection between
goal-setting and active ingredients in rehabilitation. Goals set by health professionals are
often interpreted as treatment interventions, one can see them as stepping stones towards a
more complex goal at the activity and participation level (104). This difference between the
means and the ends in goal setting, introduces the terms learning goals and performance
goals, presented by Benzer et al as an answer to the term “goals gone wild” (188). Learning
goals reflect the means, the action goals, the stepping stones. Performance goals reflect the
ends, the more complex goals. The researchers propose that we might need both these goal

52

types in a rehabilitation goal-setting process seen the complexity of disability and
rehabilitation interventions (188).

Learning goals focus on acquiring activity competence, the ability to execute the activity
being undertaken according to an expected standard as described by Imms et al. in their
participation model (115). This research group propose that there is little direct effect on
participation of interventions focused at the level of body function or activity performance,
suggesting that a more direct approach to changing participation is more likely to have an
effect on participation as an outcome (121). To increase participation, it is important to
include not only the means, but also the ends into goal-setting. Even though they are complex
goals and might be harder to measure, performance goals should be included in every goalsetting process.

The negotiated goals were more easily linked to the ICF. The experience of the researchers
linking goals in this study, was that many of the extracted meaningful concepts regarded
physical health and exercise in a general manner and could not be linked because they were
too vague. This supports previous findings that patients tend to express themselves in general
phrases resulting in goals too wide to link to the ICF (107, 112). An important role of the
health professionals is to specify the goals, by digging into what the patients really mean by
improving general health or by breaking the goals down into smaller constructs, still ensuring
they are goals owned by the patient (107, 112, 113, 189). Even though the negotiated goals
were more easily linked to the ICF, the wide exercise and health goals that could not be linked
and given the descriptor code ndph remained at the same level for both the individual goals
and the negotiated goals. The other descriptor codes given to individual goals that could not
be linked, decreased drastically. These results indicate that health professionals at BHC are
better at specifying goals, but not goals regarding physical health and exercise in general.
An explanation to why the negotiated goals were more easily linked to the ICF, is that health
personnel working at BHC are familiar with the ICF and use the ICF in their clinical practice.
Integrating the ICF in clinical goal-setting practice has been proposed as a way of
standardizing goal-setting processes and making goal-setting easier to use in outcome
evaluation, it also provides an implementation framework promoting collaboration (108, 190).

The ICF-category most frequently used when linking the negotiated goals, was d155
Acquiring skills. Meaningful concepts regarding getting to know and learning to manage new
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activities were linked in this category. This is in line with one of the main focuses of the
rehabilitation at BHC being activity competence, to gain knowledge of and learn to manage
activities that can be transferred to the subject’s local environment. Acquiring the competence
required to manage an activity is an equally or even more important learning goal than
improving muscle power and endurance, when the endpoint is increased participation (115,
121). Another main focus of BHC is adaptation of activity equipment. To some it may be
surprising that components in the ICF-category environmental factors are almost absent in the
goals set both by individuals alone and in collaboration with the team. Adaptation of
equipment and using equipment to be active are not goals, but examples of active ingredients
needed to reach the main goal which, in this case, is the activity. If the goal is to learn how to
ride a bike, adapting the bike is not the goal, but an ingredient needed, a stepping stone
towards reaching the goal.

When it comes to health professionals capturing of individual goals, three quarters of the
subjects’ experienced that at least one of the ICF-categories or descriptor codes from their
individual goals were captured in the negotiated goals. For 25% of the subjects, none of their
goals were captured. Possible explanations are that categories might change due to specifying
in the negotiating process, the individual goal might not be achievable with the rehabilitation
offered or the goal might not be realistically achieved. Even though health professionals
encourage hard goals because they lead to higher task performance (91), they will not
encourage goals clearly not possible to achieve. Instead they will try to modify these goals.

Evaluating complex interventions
Rehabilitation interventions are complex interventions, conventionally defined as
interventions that contain several interacting components (50). As stated, knowledge of the
effective elements of these interventions is insufficient (191). Understanding the features of
the intervention regarding which active ingredients actually contributes to the effect, is
challenging and in need of further investigation. The effective elements are both related to the
intervention and specific to the individual. Interactions between the components are known to
be a success criterion (85). A reductionist approach with studying the components’ impact
separately is often taken, but has a risk. It may well be that the beneficial effect of each
intervention is magnified by the effect of other interventions in the rehabilitation process. The
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isolated effect of each part may be too small to detect. This is the core of the black box of
rehabilitation (52).

Craig et al. published Medical Research Council Guidance to developing and evaluation
complex interventions in 2008 (50). The guidance is not rehabilitation research specific, but is
regarding all complex interventions. In the guidance they ask “How do the intervention work?
What are the active ingredients and how are they exerting their effect?”. They pinpoint three
aspects regarding evaluation of complex interventions. The first is Assessing effectiveness
where randomization should be considered because it prevents selection bias. The second is
Measuring outcome where one should ask “Which outcomes are most important?” and
“Which sources of variations in outcomes matter?”. To answer the latter appropriate subgroup
analyses are preferred. To study whether short time changes persist and whether outcomes
predicted by interim or surrogate measures do occur, long-term follow up might be needed.
The last aspect in the guidance is Understanding processes to gain insight into why an
intervention fails or how a successful intervention works and how it can be optimized. To do
this you need a process evaluation nested inside the trial. The process evaluation assesses
fidelity and quality of implementation, clarifies causal mechanisms and identifies contextual
factors associated with variation in outcomes. The variability in implementation makes it
important that both process and outcome evaluations are reported fully, and that a clear
description of the intervention is provided in order to enable replication and synthesis of
evidence (50).

In light of this guidance the study carried out in this thesis is assessing effectiveness by
carrying out a randomized trial. It is measuring outcome with a clear understanding of the
importance of the primary outcomes chosen, and it includes subgroup analyses to study
variations in outcome as well as long-term follow up in order to study whether short time
changes persist. When it comes to understanding processes, the study might not fully
understand the processes leading up to the outcomes that are found. The active ingredients are
to some extent well known and reported in the description of the intervention alongside with
the findings on i.e. goal-setting. Still, a process evaluation nested inside the trial as described
by Craig et al., was not carried out. It is important to be aware that some of the ingredients
leading to the outcome found may be related to a synergic effect between participants not
inherent to the intervention itself or by other active ingredients not known to this point. As a
result, we still do not fully know how the intervention works and how it can be optimized.
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Given the notion on public involvement and patient-oriented research, involving the users of
the rehabilitation service to a greater extent, for example by using qualitative approaches
including interviews and observation in activity and interaction, might be an idea for process
evaluations in order to further explore the active ingredients and processes leading to the
detected outcome.

Even though this thesis is not evaluating outcome on participation directly, several aspects
from the family of participation-related constructs are addressed. The model presents three
intrinsic factors of participation – activity competence, sense-of-self and preferences. Gaining
activity competence is an important part of the intervention at BHC and a factor that also
seems important to the study sample with acquiring skills as one of the most frequently used
ICF-codes linked out of their goals. To capture sense of self, self-efficacy might be a valuable
measure and research also suggests that self-efficacy is closely correlated to preferences,
meaning self-efficacy is a possible contributor to participation (192). Self-efficacy for
managing chronic disease and self-efficacy for social and recreational activities improved
during rehabilitation in the intervention group of our sample, these improvements might lead
to improved participation following the rehabilitation stay.

Previous research carried out at BHC have tried to measure participation for children
attending rehabilitation. Willis et al. (165) measured attainment of participation goals set both
for the rehabilitation period and for the follow-up period, using GAS and the Canadian
Occupational Performance Measure (COPM). They found significant improvements in the
rating of these goals. Results also indicated that environmental factors were the most frequent
barrier to goal attainment following rehabilitation. Nyquist et al. (193) interviewed eleven
children attending rehabilitation at BHC on perspective of participation. Results indicated that
to practice and learn physical activities during a rehabilitation stay, seemed to enhance
transferring of meaningful participation to the local environment, and was related to the
children's activity competence, preferences and self-efficacy. Baksjøberget et al. (194) used
The Children's Assessment of Participation and Enjoyment (CAPE) in investigating change in
the participation profile of physical activity during the 15 months following rehabilitation at
BHC. They found declines in participation diversity and intensity of all leisure activities
included, but a stable participation level in physical activity indicating rehabilitation at BHC
impacts long-term participation in physical activity. Gjessing et al (195) investigated the
impact of use of assistive devices during rehabilitation at BHC and found that they
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contributed to participation in activities the children otherwise would not have participated in.
The children highlighted "independence in activities" and "having the opportunity to
participate in activities with family and friends" as important for frequent use. Willis et al.
(196) tried to dig into the content of the rehabilitation for children carried out at BHC. They
did so by describing the association between context, mechanisms and outcomes of the
intervention in order to understand what works, in what conditions, and how. Findings
indicate that the mechanisms choice, fun, friends, specialized health professionals, and time
were activated in a context that was safe, social, learning-based and family-centered, to elicit
outcomes across all levels of the ICF. The latter suggesting that the participation-focused
approach may act as a catalyst to promote a range of outcomes.

Clinical relevance
The clinical relevance of improvement in physical and particularly in mental functioning can
be questioned. Minimal clinically important difference (MCID) may vary across conditions
and settings (136, 197). For the RCT, when applying an MCID of four points (198),
approximately half of the subjects were expected to have a clinically relevant improvement.
The magnitude of improvement in both mental and physical functioning was also similar
across the three disability groups. Although the SF-12 is a generic measurement, the clinical
significance of changes may vary across disabilities and be influenced by environmental
factors. Large variations have been reported in the literature (199-202). Because of the
detected change, the improvement in mental and physical functioning from baseline to
discharge in this study is of high clinical relevance.

For long-term outcome on functioning, improvements in both mental and physical functioning
were just below the levels of clinical relevance (2.88 and 1.99, respectively) when comparing
to a previous study that reports detectable changes of 3 for MCS and 2-3 for PCS (203).

The study carried out in the present thesis, especially the goal-setting part, is close to a
pragmatic trial. We are studying what actually happens in the clinical setting at the
rehabilitation facility, displaying what works, but also exposing challenges and problems. The
strength of the pragmatic approach is that it has a very high clinical relevance. The weakness
lays in issues with internal validity, when studying what happens, you might not really get the
essence of what is going on.
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CONCLUSION AND SCIENTIFIC IMPACT
The work of the present thesis seeks to evaluate the short- and long-term effects of adapted
physical activity-based rehabilitation on mental and physical functioning for subjects with
chronic disabilities. Results indicate that the four-week intervention improved both short- and
long-term mental and physical functioning. The thesis also seeks to detect possible predictors
influencing outcome on functioning. Results reveals that short-term improvement in
functioning was related to improved self-efficacy for social and recreational activities, while
subjects having a low self-efficacy for managing chronic disease and high levels of fatigue at
baseline seemed to benefit the most regarding long-term improvement of functioning. The
subjects listed a high goal achievement, and goal achievement was positively correlated with
long-term improvement in mental functioning. Last, the thesis seeks to identify the content of
goals set among individuals attending rehabilitation and compare them to negotiated goals set
in collaboration with the rehabilitation team. Results indicate that Body Functions-goals were
most frequent. Goal negotiation resulted in a higher frequency of Activity and participationgoals and better specified goals. Health professionals captured the content of the individual
goals to a great extent.

This thesis studies elements of the rehabilitation process bringing new knowledge to the field
regarding physical activity for people with disabilities. That we were able to study outcome
by carrying out an RCT and to study the goal-setting processes in detail, might bring us closer
to understand what is going on in the black box of rehabilitation and in measuring the
participation construct. Very few studies have evaluated the effects of an APA-based
intervention. This study contributes important knowledge about APA-based interventions in a
generalized group of subjects with chronic disabilities.
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FUTURE PERSPECTIVES
Even though the thesis has a long-term follow-up after rehabilitation, there is a need for
further research on long-term effects and over even longer time periods. Emphasis should also
be put on reducing the observed decrease in mental and physical functioning after discharge
and on factors in the local environment contributing to sustained functioning. This thesis
studies the goal-setting process “as is”. In order to gain knowledge of factors contributing to
both improvement in and sustained functioning, as well as goal-setting as an ingredient in
rehabilitation, future research must try to dig deeper into the black box.
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APPENDICES
Questionnaires

Effekt av opphold ved BHSS - del A

Id. nr:

Spørreskjema om helse, fysisk aktivitet og mestring blant voksne med funksjonshemming knyttet til et forskningsprosjekt ved Beitostølen Helsesportsenter. Vær vennlig å besvare skjema så raskt som mulig, og helst innen 3 dager.
DIN HELSE OG TRIVSEL
Denne delen av spørreskjemaet handler om hvordan du ser på din egen helse. Disse opplysningene vil hjelpe oss til å få vite
hvordan du har det og hvordan du er i stand til å utføre dine daglige gjøremål.
For hvert av de følgende spørsmålene vennligst sett et
i den ene luken som best beskriver ditt svar.
1. Stort sett, vil du si at din helse er:

Utmerket

Meget god

God

Nokså god

Dårlig

De neste spørsmålene handler om aktiviteter som du kanskje utfører i løpet av en vanlig dag. Er din helse slik at den begrenser deg i
utførelsen av disse aktivitetene? Hvis ja, hvor mye?
Ja,
begrenser
meg mye

Ja,
begrenser
meg litt

Nei, begrenser
meg ikke i det
hele tatt

2. Moderate aktiviteter som å flytte et bord, støvsuge, gå en tur
eller drive med hagearbeid
3. Gå opp trappen flere etasjer
I løpet av løpet av de siste 4 ukene, har du hatt noen av de følgende problemer i ditt arbeid eller i andre av dine daglige gjøremål på grunn
av din fysiske helse?
Hele
tiden

Mye av
tiden

En del
av tiden

Litt av
tiden

Ikke i det
hele tatt

4. Du har utrettet mindre enn du hadde ønsket
5. Du har vært hindret i å utføre visse typer arbeid eller gjøremål
I løpet av de siste 4 ukene, har du hatt noen av de følgende problemer i ditt arbeid eller i andre av dine daglige gjøremål på grunn
av følelsesmessige problemer som f.eks. å være deprimert eller engstelig?
Hele
tiden

Mye av
tiden

En del
av tiden

Litt av
tiden

Ikke i det
hele tatt

6. Du har utrettet mindre enn du hadde ønsket
7. Du har utført arbeidet eller andre gjøremål mindre grundig enn
vanlig
8. løpet av de siste 4 ukene, hvor mye har smerter påvirket ditt vanlige arbeid gjelder både arbeid utenfor hjemmet og husarbeid?
Ikke i det
hele tatt

Litt

En del

Mye

Svært mye

De neste spørsmålene handler om hvordan du har følt deg og hvordan du her hatt det de siste 4 ukene. For hvert spørsmål,
vennligst velg det svaralternativet som best beskriver hvordan du her hatt det. Hvor ofte i løpet av de siste 4 ukene har du:
Hele
tiden

Mye av
tiden

En del
av tiden

Litt av
tiden

9. Følt deg rolig og harmonisk?
10. Hatt mye overskudd?
11. Følt deg nedfor og deprimert?
12. løpet av de siste 4 ukene, hvor mye av tiden har din fysiske helse eller følelsesmessige problemer
påvirket din sosiale omgang (som det å besøke venner, slektninger osv.)?
Hele
tiden

Nesten hele
tiden

En del
av tiden

Litt av
tiden

Ikke i det
tatt

71

Ikke i det
hele tatt
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individuals with disabilities
Line Preede1*, Martin Saebu2, Paul. B. Perrin3, Astrid Nyquist2, Haakon Dalen2, Erik Bautz-Holter1,2 and Cecilie Røe1,4

Abstract
Purpose: First, to evaluate the trajectories of physical and mental functioning in individuals with chronic disabilities
receiving adapted physical activity-based rehabilitation. Second, to determine whether demographic factors, disability
group, pain, fatigue and self-efficacy at baseline influenced these trajectories.
Research design: A prospective intervention study.
Methods: The study included 214 subjects with chronic disabilities who were admitted to a four-week adapted physical
activity-based rehabilitation stay at Beitostølen Healthsports Centre. The subjects completed written questionnaires eight
and four weeks before the rehabilitation, at admission to and discharge from the rehabilitation centre and again four
weeks and 12 months after discharge. Multilevel models were performed to examine the trajectories of SF-12 physical
and mental functioning with possible predictors.
Results: Time yielded a statistically significant effect on physical and mental functioning (p < 0.001). Low age (p = 0.002),
no more than 2 h of personal assistance per week (p = 0.023), non-nervous system disability (p = 0.019), low pain
level (p < 0.001) and high chronic disease-efficacy (p = 0.007) were associated with higher physical functioning.
There was a greater improvement in physical functioning for subjects with lower chronic disease-efficacy at baseline
(p = 0.036) and with a disability not associated with the nervous system (p = 0.040). Low fatigue (p = 0.001) and high
chronic disease-efficacy (p = 0.004) predicted higher mental functioning. There was also a greater improvement in mental
functioning for subjects with high fatigue (p =0.003) and low chronic disease efficacy at baseline (p = 0.032).
Conclusion: Individuals with chronic disabilities who participated in an adapted physical activity-based intervention showed
statistically significant increases in both physical and mental functioning across the 12 months after the intervention. The
greatest improvement was among subjects with a high level of fatigue and low chronic disease-efficacy, as well as
disabilities not associated with the nervous system, which has implications for the target groups in future rehabilitation.

Introduction
Chronic disability is generally defined as the consequence of impairment and a difficulty in functioning at
the body, personal, or societal levels in one or more life
domains, as experienced by an individual with a health
condition in interaction with contextual factors [1]. It
may be caused by congenital or acquired diseases or by
trauma and other environmental factors [2]. The burden
of chronic disability is well recognized [3], and the specific
problems vary according to the nature of the impairment.
* Correspondence: line.preede@studmed.uio.no
1
Department of Physical Medicine and Rehabilitation, Faculty of Medicine,
University of Oslo, Oslo, Norway
Full list of author information is available at the end of the article

The World Health Organisation (WHO) has defined
chronic disability to include moderate to severe health loss.
It impacts a person’s well-being and arises from the interaction between health conditions and contextual factors,
both personal and environmental [4].
Pain is a subjective experience and the major symptom in
musculoskeletal disorders [5, 6]. Pain is closely associated
with disability and accounts for the largest reduction in
quality of life and functioning [5]. Pain is also a major factor
in neurological conditions [7], but fatigue may contribute
equally to disability in some conditions [8].
Dobkin et al. (2008) defines fatigue as “a subjective lack
of physical and mental energy that interferes with usual

© 2015 Preede et al. Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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activity” [9]. It may be caused by the fact that activities of
daily life require most of the individual’s available capacity
[10], which might be quite low because chronic disability is
associated with a reduced physical activity level [11].
Reduced capacity and exercise form a vicious circle
that, together with mobility problems, may result in restricted activities and reduced participation in both
work and leisure activities. Eventually, mental and
physical functioning is affected [12].
The need for rehabilitation is stressed [13]. However,
the effects of rehabilitation on people with disabilities in
general, and particularly over the long term, are seldom
evaluated. As a result, we have little knowledge about
changes and maintenance in functioning over time and
possible effective measures of rehabilitation.
The term “adapted physical activity” refers to physical activities adapted to the specific needs of each individual with
a disability [14]. Adapted physical activity-based rehabilitations are based on the adaptation of different activities to fit
each individual’s needs in the rehabilitation setting. These
interventions are in general seldom evaluated, but there are
some studies showing the effects of physical activity and environmental factors on physical and mental health and
functioning [15–17].
In a previous study conducted at Beitostølen Healthsports Centre (BHC), both physical and mental functioning
improved during a four-week adapted physical activitybased rehabilitation [18]. The study lacked long-term follow
up and only assessed the outcome at one time point.
Most of the previous studies on chronic disability and rehabilitation outcomes have only one time point for follow
up, usually no more than 3 months after discharge from rehabilitation. This study uses longitudinal trajectories to
examine paths of variables and how they change over a specific time period. By looking at the trajectories through
multilevel modelling (MLM), predictors of individual path
changes can be identified. To the authors’ knowledge, none
of the previous studies used MLM as recommended for the
analysis of longitudinal data [19].
Thus, the main aim of the present work was to evaluate
the trajectories of physical and mental functioning over one
year in subjects with chronic disabilities who received
adapted physical activity-based rehabilitation. Second, we
wanted to determine whether demographic factors, type of
disability, pain, fatigue and self-efficacy at baseline influenced the trajectories of physical and mental functioning.

four-week rehabilitation stay at BHC were assessed for
eligibility. Subjects consenting to participating in and
completing the rehabilitation programme were included. Written invitations with information about the
study were sent to the participants. Those who accepted the invitation provided written informed consent. The study was approved by the Regional Medical
Committee for Research Ethics in Norway (S-08837c
2008/21144). All subjects were examined by a medical
doctor upon admission to the rehabilitation centre and
by health professionals according to the subject’s specific needs. Physiotherapists, nurses, social workers,
and sports rehabilitation specialists comprised the
other professions involved. A team was organized for
each subject. On the second day, the team and the subject developed a detailed, goal-oriented plan for the
rehabilitation.
Between September 2010 and December 2012, data
were collected by a written questionnaire administered
to the participants eight (baseline) and four weeks before rehabilitation, at admission to and discharge from
rehabilitation and again at four weeks and twelve
months after discharge (follow-up).
Rehabilitation programme at BHC

The rehabilitation programme at BHC is based on the
vision of adapted physical activity and adapts physical
activities to the needs of the individuals [14].
Goal planning is an essential part of the rehabilitation
process to enhance subject autonomy, treatment adherence,
and feelings of self-efficacy. It provides a basis for individualized treatments through a structured goal-planning
process. The subject is an active participant in the rehabilitation process, and the activity of the rehabilitation team is
goal oriented and takes into account the preferences of the
subject.
The rehabilitation includes social and cultural activities
and extensive use of outdoor natural facilities year round. A
Table 1 Characteristics of the included subjects
Variables

n = 214

Age (mean)

51.4

Gender

%

Female

119

56

Male

95

44

Living in town/township (>30 000)

120

56

Education (university level)

95

44

Materials and methods

Employed

76

36

Design

Personal assistance (>2 h/week)

42

20

The study design was a prospective intervention study.

Living alone
Target group

Participants and procedures

Subjects with chronic disabilities as defined by WHO, aged
18 years to 73 years (men and woman) and admitted to a

74

35

Nervous system

102

48

Musculoskeletal

64

30

Others

48

22
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Table 2 A hierarchical linear model with time, demographic factors, self-efficacy, fatigue and pain as predictors of Medical Outcomes
Study 12-item Short Form Health Survey Physical Functioning Component Summary
Predictor variable

b-weight

SE

df

t

p-value

Time

0.73

0.10

986.93

7.61

***0.000

0.54

0.91

Sex

0.16

0.92

213.76

0.17

0.862

−1.65

1.97

Age

−0.11

0.04

215.35

−3.16

**0.002

−0.18

−0.04

Employment

2.23

0.98

213.24

2.29

*0.023

0.31

4.16

95 % Confidence Interval
Lower

Upper

Living alone

0.03

0.95

214.09

−0.26

0.979

−1.85

1.90

Living in town (>30’)

0.66

0.95

213.31

0.69

0.489

−1.21

2.52

Education

0.10

0.96

212.89

0.10

0.917

−1.79

1.99

Personal assistance (>2 h/week)

−2.26

1.16

215.12

−1.95

0.052

−4.54

0.02

Disability

2.17

0.92

214.16

2.35

*0.019

0.35

3.98

Exercise-efficacy

0.40

0.25

214.22

1.63

0.105

−0.01

0.89

Social-efficacy

0.30

0.22

213.31

1.34

0.180

−0.14

0.74

Chronic disease-efficacy

0.90

0.33

215.64

2.74

**0.007

0.25

1.56

Fatigue

0.00

0.02

213.22

−0.01

0.990

−0.03

0.03

Pain

−0.09

0.02

214.15

−4.35

***0.000

−0.13

−0.05

Note. *= p < .05; **= p < .01; ***= p < .001

wide range of services is offered, including adaptation of
the environment, technical aids, and individual instruction.
The programme is intensive, with 2 to 5 h of physical activity a day, six days a week.
Most of the activities are arranged in groups. The
group setting is considered important, encouraging
participants to work together, give feedback to each
other and exchange activity experiences. During their
stay, the participants’ schedules are regularly assessed
and adjusted when necessary. The range of activities

Fig. 1 Change in Medical Outcomes Study 12-item Short Form
Health Survey Physical Functioning Component Summary (PCS) for
the high and low chronic disease-efficacy groups with
standard error

that the rehabilitation centre offers includes swimming, cross-country skiing, alpine skiing, horsebackriding, aerobics, kayaking and other activities, which
allows each individual to determine the activities best
suited to him or her.
Assessments

Demographic data, including age, gender, education,
residence, employment, and need for personal assistance,
were recorded during an interview with the medical

Fig. 2 Change in Medical Outcomes Study 12-item Short Form
Health Survey Physical Functioning Component Summary (PCS) for
the disability groups with standard error
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Table 3 A hierarchical linear model with statistically significant predictors from Table 2 and their interactions with time as predictors
of Medical Outcomes Study 12-item Short Form Health Survey Physical Functioning Component Summary
Predictor variable

b-weight

SE

df

t

p-value

Time

0.67

0.15

987.89

4.40

***0.000

0.37

0.97

Age

−0.11

0.04

339.34

−2.90

**0.004

−0.19

−0.04

Employment

3.67

1.07

335.55

3.43

**0.001

1.57

5.78

Disability

1.05

1.03

338.45

1.01

0.313

−0.99

3.08

Chronic disease-efficacy

1.60

0.30

339.74

5.36

***0.000

1.01

2.18

Pain

−0.10

0.02

339.80

−4.89

***0.000

−0.14

−0.06

Time *Age

0.00

0.01

989.90

.12

0.906

−0.01

0.02

Time *Employment

−0.38

0.20

985.69

−1.91

0.056

−0.77

0.01

Time *Disability

0.40

0.19

987.44

2.06

*0.040

0.02

0.78

Time *Chronic disease-efficacy

−0.12

0.06

989.67

−2.10

*0.036

−0.23

−0.01

Time *Pain

0.01

0.00

990.81

1.61

0.107

−0.00

0.01

95 % Confidence Interval
Lower

Upper

Note. *= p < .05; **= p < .01; ***= p < .001

of the study population’s mean scores. The reference scores
are 50.3 (SD 8.8) for PCS and 50.6 (SD 9.9) for MCS [20].
The Norwegian versions of three separate scales were
used to capture the different elements of self-efficacy.
Efficacy for managing chronic disease (Chronic diseaseefficacy) was measured by the Self-Efficacy for Managing
Chronic Disease 6-Item Scale [23]. A sample item is as
follows: “How confident are you that you can keep the
fatigue caused by your disease from interfering with
the things you want to do?” Responses were given on a
10-point Likert-type scale ranging from not at all
confident (1) to totally confident (10). The scale has
been shown to be valid in a sample with 489 subjects
with chronic disease and has demonstrated high internal consistency (0.91).
Efficacy for exercise regularly (Exercise-efficacy) was
measured by the Exercise Regularly Scale (3-item scale)
in the Stanford Chronic Disease Self-Efficacy Scales [24].
A sample item is, “How confident are you that you can
do aerobic exercise such as walking, swimming, or bicycling three to four times each week?” Responses were
given on a 10-point Likert-type scale ranging from not
at all confident (1) to totally confident (10). The scale
has shown good validity in a sample with 478 subjects

doctor on admission to the rehabilitation centre. Diagnoses were obtained from the referral letter for the rehabilitation stay and were validated by the doctor at
admission. The main reasons for disability were grouped
according to disorders of the nervous system, disorders
of the musculoskeletal system and other disorders.
Perceived physical and mental functioning were measured by the Medical Outcomes Study 12-item Short Form
Health Survey (SF-12, licence number QM 027126)
[20, 21]. The SF-12 consists of 12 items and yields a
Physical Component Summary and Mental Component
Summary, which are intended to reflect perceived physical
and mental functioning, respectively. The SF-12 has been
shown to capture approximately 90 % of the variance in the
SF-36 and to reflect the same 8 dimensions [20, 21]. The
SF-12 is far less time consuming than the SF-36. It was
regarded by the subjects as easier to complete and was
chosen to increase the response rate after discharge. The
answers were given on a Likert-type scale with 3 or 5 scoring levels for the different items. The Physical and Mental
Component Summary (PCS and MCS) norm-based scores
for the SF-12 were calculated using the reversed scores of
questions 1, 8, 9 and 10 [22]. Mean PCS and MCS for a
Norwegian reference population were used for comparison

Table 4 Change in Medical Outcomes Study 12-item Short Form Health Survey Physical Functioning Component Summary for
subjects with low chronic disease-efficacy
Mean change

SD

p-value

95 % Confidence Interval
Lower

Upper

Baseline – Departure (n = 102)

5.31

7.60

0.000***

3.82

6.81

Departure – 12 months (n = 86)

−2.37

6.85

0.002**

−3.84

−0.91

Baseline – 12 months (n = 91)

3.16

7.40

0.000***

1.62

4.70

Note. *= p < .05; **= p < .01; ***= p < .001
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Table 5 Change in Medical Outcomes Study 12-item Short Form Health Survey Physical Functioning Component Summary for
subjects with high chronic disease-efficacy
Mean change

SD

p-value

Baseline – Departure (n = 102)

5.31

8.53

0.000***

3.63

6.98

Departure – 12 months (n = 91)

−4.90

7.91

0.000***

−6.54

−3.25

Baseline – 12 months (n = 94)

0.63

8.66

0.484

−1.15

2.40

95 % Confidence Interval
Lower

Upper

Note. *= p < .05; **= p < .01; ***= p < .001

with chronic disease (the internal consistency was 0.83,
and the test-retest reliability was 0.86).
Efficacy for social/recreational activities (Social-efficacy)
was measured by the Social/Recreational Activities scale
(2-item scale) in the Stanford Chronic Disease Self-Efficacy
Scales [24]. A sample item is, “How confident are you that
you can continue to do your hobbies and recreation?” Responses were given on a 10-point Likert-type scale ranging
from not at all confident (1) to totally confident (10). The
scale has shown to be valid in a sample with 478 subjects
with chronic disease (the internal consistency was 0.84, and
the test-retest reliability was 0.84).
Pain and fatigue were measured by visual analogue
scales (VAS) 100 mm long on a scale of 0–100 (“no pain”
to “intolerable pain” and, for fatigue, “not a problem” to
“a very big problem”) [25, 26].

weeks after discharge, and 12 months after discharge)
were entered as the dependent variables in each model.
A second set of two MLMs was then run to examine
whether any of the statistically significant fixed effects in
the first two models interacted significantly with time in
the prediction of participants’ physical and mental functioning trajectories, which would indicate that these trajectories changed differentially over time as a function of
one of the predictors.
Predictors with significant interactions with time were
dichotomized around their mean level (high/low), and
paired sample t-tests were also conducted to evaluate
changes from baseline to the 12-month follow up for
subjects with high and low levels of the predictor. All
data were analysed using SPSS, version 21. A significance level of 0.05 was adopted.

Statistical methods

Results

T-test and chi-square statistics were applied to compare
the subjects dropping out with those completing the
study. Multi-level models (MLMs) were performed to
examine whether linear trajectories of the SF-12 physical
and mental scores over one year could be predicted by
time, sex, age, type of disability, education, employment,
personal assistance, pain, fatigue, and self-efficacy. These
variables were all entered simultaneously as fixed effects
into the models. For the purpose of the analysis, the disability categories were merged into two groups (those
with nervous system disabilities and those with other
disabilities). The respective mean was subtracted from
all variables for the purpose of centring them before being entered into the MLM. SF-12 scores at each of the
six time points (baseline, four weeks before admission,
at admission to and discharge from rehabilitation, four

Participants

From the subjects admitted to rehabilitation, 321 were
assessed for eligibility and 304 were eligible after exclusion. The exclusion criteria were insufficient knowledge
of Norwegian to fill out the questionnaires and severe
cognitive disorders. Of the eligible subjects, 246 subjects
consented to participation and 32 dropped out before or
during the intervention, which resulted in 214 subjects
who completed rehabilitation and were included in the
study. The gender (56 % females) and age (47 years) of
the 32 subjects who dropped out did not differ significantly from the subjects included in the data analysis
(Chi square = 0.000,p = 0.985 and F = 2.948, p = 0.087, respectively). There were no significant differences in the distribution of disability groups between the 32 subjects who
dropped out (50 % nervous system, 31 % musculoskeletal

Table 6 Change in Medical Outcomes Study 12-item Short Form Health Survey Physical Functioning Component Summary for
subjects with disability not associated with the nervous system
Mean change

SD

p-value

95 % Confidence Interval
Lower

Upper

Baseline – Departure (n = 109)

5.12

8.57

0.000***

3.50

6.75

Departure – 12 months (n = 91)

−3.22

7.93

0.000***

−4.87

−1.57

Baseline – 12 months (n = 94)

2.47

8.50

0.006**

0.73

4.21

Note. *= p < .05; **= p < .01; ***= p < .001
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Table 7 Change in Medical Outcomes Study 12-item Short Form Health Survey Physical Functioning Component Summary for
subjects with disability associated with the nervous system
Mean change

SD

p-value

Baseline – Departure (n = 95)

5.53

7.47

0.000***

4.01

7.05

Departure – 12 months (n = 86)

−4.15

7.02

0.000***

−5.66

−2.65

Baseline – 12 months (n = 91)

1.26

7.76

0.126

−0.36

2.87

95 % Confidence Interval
Lower

Upper

Note. *= p < .05; **= p < .01; ***= p < .001

and 19 % others) and the 214 subjects who completed the
programme (see Table 1) (chi square =0.384, p = 0.944). Reported musculoskeletal problems included rheumatic diseases as the most frequent diagnostic entities. Neurological
problems included cerebral palsy, multiple sclerosis and
inherited motor neuron disorders as the most frequent
diagnostic entities. Cerebrovascular diseases, spinal cord injuries and visual impairments were the other reported reasons for disability. The median duration of disease that
caused disability was 18.1 years.
Of the included subjects, 61 did not complete one or
more of the 6 questionnaires. They were still included in
the MLM, which is robust to missing data. Table 1 shows
the characteristics of the included subjects (n = 209).
Trajectory of physical functioning

The physical functioning at baseline was rather low, with
a mean PCS score of 37.38 (SD 9.60). The MLM showed
that physical functioning improved across the six time
points (p < 0.001) (Table 2), with the main improvement being between admission to and discharge from

rehabilitation (Figs. 1 and 2). The mean PCS at discharge was 42.48 (SD 8.16), and at the 12-month follow up, the mean was 39.33 (SD 9.16).
A younger age, employment and disability not associated with the nervous system predicted better physical
functioning over time (p = 0.002, p = 0.023 and p = 0.019,
respectively). Furthermore, subjects with higher chronic
disease-efficacy (p = 0.007) as well as lower levels of pain
(p < 0.001) also had better physical functioning (Table 2).
There was a statistically significant interaction between
disability and time (p = 0.040) and between chronic
disease-efficacy and time (p = 0.036). The improvement
in physical functioning during and after rehabilitation
was greater in subjects with a disability not associated
with the nervous system and with lower chronic diseaseefficacy at baseline (Table 3). After dichotomizing into
low and high chronic disease-efficacy around the mean
of 6.55, the two groups had the same improvement in
physical functioning from baseline to discharge, but the
subjects with higher self-efficacy had a greater decline
from discharge to the 12-month follow up (Fig. 1). At

Table 8 A hierarchical linear model with time, demographic factors, self-efficacy, fatigue and pain as predictors of Medical Outcomes
Study 12-item Short Form Health Survey Mental Functioning Component Summary
Predictor Variable

b-weight

SE

df

t

p-value

95 % Confidence Interval
Lower

Upper

Time

0.85

0.11

986.06

7.39

***0.000

0.62

1.07

Sex

−1.50

1.00

211.55

−1.50

0.135

−3.46

0.47

Age

0.02

0.04

213.42

0.43

0.671

−0.06

0.09

Employment

−0.39

1.06

210.95

−0.37

0.714

−2.49

1.71

Living alone

−1.17

1.03

211.95

−1.14

0.257

−3.21

0.86

Living in town (>30’)

0.79

1.03

211.04

0.77

0.443

−1.24

2.82

Education

0.45

1.04

210.54

0.43

0.667

−1.61

2.51

Personal assistance (>2 h/week)

1.91

1.26

213.15

1.52

0.131

−0.57

4.40

Disability

−0.73

1.00

212.04

−0.73

0.465

−2.71

1.24

Exercise-efficacy

0.41

0.27

212.12

1.52

0.129

−0.12

0.95

Social-efficacy

−0.11

0.24

211.04

−0.44

0.663

−0.59

0.37

Chronic disease-efficacy

1.05

0.36

213.76

2.93

**0.004

0.34

1.76

Fatigue

−0.06

0.02

210.94

−3.22

**0.001

−0.09

−0.02

Pain

−0.04

0.02

212.04

−1.78

0.077

−0.08

0.00

Note. *= p < .05; **= p < .01; ***= p < .001
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the 12-month follow up, physical functioning significantly improved compared to baseline, with a mean of
3.16 (SD 7.40) in the low chronic disease-efficacy group
(p < 0.001) (Table 4). Subjects with high chronic diseaseefficacy at baseline showed no statistically significant improvement in physical functioning at the 12-month follow
up (mean change 0.63, SD 8.66, p = 0.484) (Table 5). Paired
comparisons of subjects with or without disabilities associated with the nervous system also showed a significant
improvement in both groups from baseline to discharge,
but subjects with disabilities not associated with the
nervous system did not show as great a decrease as those
with a nervous system-associated disability (Fig. 2). At the
12-month follow up, physical functioning significantly improved compared to baseline with a mean of 2.47 (SD 8.50)
in the group with disabilities not associated with the
nervous system (p < 0.006) (Table 6). Subjects with nervous system disabilities showed no statistically significant
improvement in physical functioning at the 12-month follow up (mean change 1.26, SD 7.76, p = 0.126) (Table 7).
Trajectory of mental functioning

Subjects’ baseline values of mental functioning showed a
mean MCS score of 49.52 (SD 10.28). The MLM showed
that mental functioning improved across the six time
points (p < 0.001) (Table 8), with the main improvement
being between admission to and discharge from rehabilitation (Figs. 3 and 4). The mean MCS at discharge was
56.35 (SD 8.25). At the 12-month follow up, the mean
was 52.40 (SD 10.00).
Subjects with higher chronic disease-efficacy (p = 0.004)
and lower fatigue (p = 0.001) had better mental functioning
over time (Table 8).
There was a statistically significant relationship between
time and chronic disease efficacy (p = 0.032) and between
time and fatigue (p = 0.003). The improvement in mental
functioning during and after rehabilitation was greater in
subjects with low levels of chronic disease-efficacy and high
levels of fatigue (Table 9). Data were dichotomized into
high and low chronic disease-efficacy and fatigue around
the means of 6.55 and 49.37, respectively. The group of
subjects with high levels of fatigue improved their mental
functioning more from baseline to discharge compared to
the low-level group, but the decline after discharge was also
greater (Fig. 3). Despite the decline, subjects with high
levels of fatigue had a significant improvement in mental
functioning from baseline to the 12-month follow up (mean
difference 3.65, SD 8.46, p < 0.001) (Table 10). Subjects with
low levels of fatigue had no statistically significant change
in mental functioning during the same time period
(mean difference 1.29, SD 9.71, p = 0.212) (Table 11).
Subjects with low chronic disease-efficacy at baseline
also improved more in mental functioning from baseline to discharge from rehabilitation (Fig. 4). Although
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Fig. 3 Change in Medical Outcomes Study 12-item Short Form
Health Survey Mental Functioning Component Summary (MCS) for
subjects with high and low levels of fatigue with standard error

they had a slightly greater decline after discharge than
the high chronic disease-efficacy group, subjects with
low chronic disease-efficacy had a significant improvement
in mental functioning from baseline to the 12-month follow
up (mean difference 3.65, SD 9.86, p = 0.001) (Table 12).
Subjects with high chronic disease-efficacy at baseline
showed no statistically significant improvement in mental
functioning at the 12-month follow up (mean difference
1.39, SD 8.30, p = 0.108) (Table 13).

Discussion
The results show that both mental and physical functioning
improved during rehabilitation and that improvement

Fig. 4 Change in Medical Outcomes Study 12-item Short Form
Health Survey Mental Functioning Component Summary (MCS) for
the high and low chronic disease-efficacy groups with
standard error
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Table 9 A hierarchical linear model with statistically significant predictors from Table 6 and their interactions with time as predictors
of Medical Outcomes Study 12-item Short Form Health Survey Mental Functioning Component Summary
Predictor variable

b-weight

SE

df

t

p-value

95 % Confidence Interval
Lower

Upper

Time

0.88

0.11

985.97

7.73

***0.000

0.66

1.10

Chronic disease-efficacy

1.65

0.33

358.49

4.99

***0.000

1.00

2.30

Fatigue

−0.10

0.02

357.72

−5.09

***0.000

−0.14

−0.06

Time * Chronic disease-efficacy

−0.14

0.07

987.18

−2.15

*0.032

−0.27

−0.01

Time * Fatigue

0.01

0.00

985.18

3.00

**0.003

0.00

0.02

Note. * = p < .05; ** = p < .01; *** = p < .001

their functioning before the intervention started. However,
the effects of expectations are mainly studied regarding outcome of treatment [31].
In the present study, the improvement in mental and
physical functioning from baseline to discharge was
more than twice the reported detectable changes of 3 for
MCS and 2–3 for PCS [32]. Although the SF-12 is a generic measurement, the clinical significance of changes
may vary across disabilities and be influenced by environmental factors. Large variations in clinically important
differences have also been reported in the literature
[33–36]. Because of the detected change, the improvement in mental and physical functioning from baseline
to discharge in this study is of high clinical relevance.
With the decline after discharge, the improvements we
found in both mental and physical functioning at the
12-month follow up are just below the levels of clinical
relevance (2.88 and 1.99, respectively).
The results also show, not surprisingly, that subjects with
lower age, those who are employed and those who have disabilities not associated with the nervous system had higher
physical functioning over time. Previous findings support
the importance of young age in rehabilitation [37–39].
Pain, fatigue and self-efficacy at baseline had effects on
the trajectories of physical and mental functioning. Both
higher efficacy for managing chronic disease and lower
pain predict higher physical functioning at each time
point. Higher efficacy for managing chronic disease and
lower fatigue predict higher mental functioning at each
time point. This result supports the findings of previous

remained statistically significant at the 12-month follow up
compared to baseline. This supports previous studies indicating an association between rehabilitation and improvement in mental and physical functioning up to three
months after rehabilitation [18, 27] and provides new
knowledge about the longer-term effects of rehabilitation.
Physical functioning for this sample was low compared to
a Norwegian reference population [20]. Previous studies
have also found a significant reduction in physical functioning in populations with chronic diseases [12, 28]. Although
the sample had a significant improvement in physical functioning from baseline to discharge, physical functioning was
still 15 % below the reference population, which is expected
considering the nature of the disability in subjects referred
to rehabilitation at BHC.
The mental functioning was almost in line with the
Norwegian reference population [20]. This is similar to
what has been shown in previous research [29, 30].
During the intervention, mental functioning rose to a
higher level than the reference population. BHC may
be a perfect setting to improve mental functioning for
subjects with disabilities, as it is an environment away
from everyday life struggles, brings together people who
have similar disabilities and health problems, and is guided
by well-trained instructors and health workers.
Mental and physical functioning started to improve
even before admission to the rehabilitation programme.
This might be because of expectations that come from
the subjects looking forward to the programme or because they engaged in more exercise to start to improve

Table 10 Change in Medical Outcomes Study 12-item Short Form Health Survey Mental Functioning Component Summary for subjects with high levels of fatigue
Mean change

SD

p-value

95 % Confidence Interval
Lower

Upper

Baseline – Departure (n = 114)

8.69

9.13

0.000***

7.00

10.39

Departure – 12 months (n = 90)

−5.27

7.85

0.000***

−6.91

−3.62

Baseline – 12 months (n = 95)

3.65

8.46

0.000***

1.93

5.37

Note. *= p < .05; **= p < .01; ***= p < .001
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Table 11 Change in Medical Outcomes Study 12-item Short Form Health Survey Mental Functioning Component Summary for
subjects with low levels of fatigue
Mean change

SD

p-value

Baseline – Departure (n = 90)

4.35

9.87

0.000***

2.27

6.40

Departure – 12 months (n = 87)

−3.37

8.35

0.000***

−5.15

−1.59

Baseline – 12 months (n = 90)

1.29

9.71

0.212

−0.75

3.32

95 % Confidence Interval
Lower

Upper

Note. *= p < .05; **= p < .01; ***= p < .001

studies that investigated the association between selfefficacy and functioning [29, 40, 41] and the association
between fatigue and functioning [27, 38].
Subjects with high levels of fatigue at baseline improved their mental functioning, while subjects with low
levels did not have any improvement at the 12-month
follow up. The biggest improvements happened during
the intervention period, where both groups improved.
The high-fatigue group degraded more than the low-fatigue
group after discharge, but they still showed a significant improvement at the 12-month follow up. It is interesting that
the intervention specifically improved the long-term mental
functioning of the subjects with high fatigue because it is
well known that fatigue impacts a person’s functioning
[42–44]. This means that even though the high-fatigue
group still had a lower level mental function than the
low-fatigue group, the intervention tended to improve
it long term.
It is interesting that subjects with lower efficacy for
managing chronic disease at baseline had greater improvement in both mental and physical functioning
over time than subjects with higher efficacy. This
group started their rehabilitation with many insecurities about managing their disease, which might have
held them back with regard to improvement. After
some time in the BHC environment, it appeared as
though they became more secure and observed that
others could manage the same disease. This improvement in security might last and help them to maintain
their physical and mental functioning after returning
to their home environment. It is also important to note
that the low-efficacy group maintained their physical functioning without degrading too much after returning to their
home environment. This study did not investigate reasons

for the maintenance of functioning after discharge, but it is
likely that the intervention is a factor. Subjects with high
efficacy for managing chronic disease showed no improvement at the 12-month follow up, even though
they did improve their mental and physical functioning
during the intervention. The fact that subjects with
low chronic disease-efficacy at baseline had a greater
improvement in functioning was also stated in a previous study on individuals with neuromuscular diseases
and multiple sclerosis [45], although that study measured
outcome over a shorter time period. These effects could
also be the result of statistical regression to the mean over
time, whereby participants with a low efficacy at baseline
could also be those with the lowest levels of physical
and mental functioning and therefore be the groups
who have the most room for improvement in functioning during rehabilitation.
Strengths and limitations

A strength of this study is the use of multi-level modelling, which handles time with unequal spacing and is
flexible in handling missing data [19]. This makes it
possible to include subjects who did not complete the
questionnaire at one or more of the six time points and
thereby increases statistical power and improves precision.
Very few studies have evaluated the effects of an adapted
physical activity-based intervention. To our knowledge
Sprott et al. is one of very few studies that has focused on
adapted physical activity for pain patients [46]. Additionally,
a study focusing on the effects of equine-assisted activities
and therapies for children with cerebral palsy exists [47].
This study contributes important knowledge about the effects of an adapted physical activity-based intervention in a
generalized group of subjects with chronic disabilities.

Table 12 Change in Medical Outcomes Study 12-item Short Form Health Survey Mental Functioning Component Summary for
subjects with low chronic disease-efficacy
Mean change

SD

p-value

Lower

Upper

Baseline – Departure (n = 102)

7.79

10.69

0.000***

5.69

9.89

Departure – 12 months (n = 86)

−4.45

8.31

0.000***

−6.23

−2.66

Baseline – 12 months (n = 91)

3.65

9.86

0.001**

1.60

5.70

Note. *= p < .05; **= p < .01; ***= p < .001

95 % Confidence Interval
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Table 13 Change in Medical Outcomes Study 12-item Short Form Health Survey Mental Functioning Component Summary for
subjects with high chronic-disease efficacy
Mean change

SD

p-value

Baseline – Departure (n = 102)

5.76

8.49

0.000***

4.09

7.42

Departure – 12 months (n = 91)

−4.23

7.99

0.000***

−5.90

−2.57

Baseline – 12 months (n = 94)

1.39

8.30

0.108

−0.31

3.09

95 % Confidence Interval
Lower

Upper

Note. *= p < .05; **= p < .01; ***= p < .001

The data collection at admission and discharge occurred at the rehabilitation facility, while data from all
other time points were collected in the subjects’ home
environment. This might have contributed to bias due to
environmental influence. The benefit of subjects completing measures at the facility, and thereby making it a
part of the rehabilitation stay, could have decreased the
drop-out rate at these time points.
We cannot exclude the possibility of an improvement in
physical and mental functioning over time without a rehabilitation stay. However, taking into account that problems the study population face have had a long duration
and that there was no improvement during the 8 weeks
prior to admission, this improvement seems unlikely. To
further investigate the change of improvement, a control
group is needed. Because the programme must be provided
for those who are in need, it would be ethically challenging
to follow a similar group for 12 months without giving
them the same intervention during that period.
The subjects who attend rehabilitation at BHC might
not fully reflect the Norwegian population with chronic
disabilities. It is, of course, a voluntary decision to participate in a rehabilitation stay, and the subjects who
chose it might be more motivated to improve their functional skills and physical capacity, as well as to meet new
people in such an environment. They also have to be able
to leave their everyday environment, family and work situation for a period of 4 weeks to attend rehabilitation.
We have used the word functioning to describe The
Medical Outcome Studies Short-Form mental and physical component scores (MCS and PCS). Earlier research
has used terms such as mental and physical health, mental and physical functioning and health-related quality of
life [18, 48, 49]. The ability of this type of instrument to
reflect relevant changes in chronic disabilities has been
debated [50], and it has also been debated whether quality of life is a good term regarding the content of these
measurements [51]. The present study supports the
feasibility of the SF-12 instrument, at least when viewed
as a measure of functioning.
This study shows how the trajectories of physical and
mental functioning in individuals with disabilities vary over
the course of rehabilitation. An adapted physical activitybased intervention is associated with improvements in both

physical and mental functioning, and this improvement is
statistically significant 12 months after the intervention. An
important goal of the rehabilitation programme is sustained
long-term improvement. The clinical implication of these
results could be that rehabilitation programmes similar to
the one at BHC can assess participant self-efficacy and help
individuals with disabilities explore the ways in which their
self-efficacy influences their engagement in rehabilitation
and possibly the resulting gains.
Future research should focus on causes of the decrease
in mental and physical functioning after discharge and
on trajectories with a longer follow-up period to look for
further changes in outcomes. Such knowledge could
contribute to improvements in the long-term rehabilitation care for individuals with disabilities.
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