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Objective: To assess trajectories of autonomous and controlled motivation and physical activity over one year in
subjects with chronic disabilities receiving rehabilitation.
In addition, to assess whether improvements in motivation
and clinical variables during rehabilitation predict physical
activity.
Design: Prospective interventional design.
Methods: A total of 214 subjects with physical disabilities
admitted to a 4-week rehabilitation stay were included in
the study. Multi-level models were performed examining the
trajectories of autonomous motivation, controlled motivation and physical activity over one year. Changes in motivation, pain, fatigue, physical and mental functioning and selfefficacy (clinical factors) from admission to discharge from
rehabilitation were analysed using paired samples t-tests.
Multiple linear regressions were applied to evaluate the influence of changes in clinical factors during rehabilitation on
the level of physical activity after one year.
Results: A significant effect of time on autonomous motivation was observed over one year. Higher exercise efficacy,
physical functioning and education predicted a higher level
of physical activity. However, improvement in autonomous
motivation, self-efficacy, pain, fatigue, mental and physical
functioning during rehabilitation did not predict the level of
physical activity after 4 weeks or one year.
Conclusion: Rehabilitation based on adapted physical activity is associated with improvement in autonomous motivation. However, improvement in motivation was not related to
short- or long-term effects on physical activity.
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INTRODUCTION
Chronic disability is generally defined as difficulty in functioning at a body, person, or societal level, in one or more life
domains (1). A wide variety of diseases, trauma and other factors may contribute to disability. Common to many disabilities

are reduced physical functioning and activity limitations. It is
therefore not surprising that individuals with disabilities are
half as active as able-bodied individuals (2). As for the general
population, there are health benefits of physical activity among
individuals with disabilities (3). The gap between the acknowledged benefits and the disadvantageous low activity level
should make activity a prioritized goal of rehabilitation (4).
Motivation is essential for physical activity in the general
population (5) and among individuals with disabilities (6).
Self-determination theory (SDT) (7) divides motivation into
2 components. Controlled motivation is derived from external sources, such as physicians, trainers or media (8), while
autonomous motivation is derived from oneself across 3 basic
psychological needs: autonomy, relatedness and competence
(9). Recent research has shown the importance of autonomous
motivation for adherence to physical activity (8), and that it
is associated with increased activity in people with physical
disabilities (10). It is also noteworthy that maintenance of
behaviours over time requires autonomous motivation for that
behaviour (11). Conversely, controlled motivation is unrelated
to long-term adherences and is less malleable (10).
Autonomous motivation is closely associated with motivation for a change in behaviour, and is a person’s confidence
in the ability to perform new activities (12). This notion is
often termed “self-efficacy” and is defined by Bandura as the
perceived capability of a person to perform a specific action
required to achieve a concrete goal (13). Self-efficacy has
been shown to be a strong predictor of physical activity in
individuals with disabilities (14).
In addition, the degree of impairment is closely related to
physical activity in individuals with disabilities (15). However,
it is challenging to reach a common assessment of impairment
across different diseases and disabilities. The Medical Outcomes Study Form Health Survey family of patient-reported
measurements are cross-culturally validated and have been
applied in multiple medical conditions (16). The physical and
mental component scores (PCS/MCS) reflect subjects’ overall
perception of physical and mental functioning (17). Pain (18)
and fatigue (19) are associated with disability, but may play a
unique role for motivation in physical activity (20).
Adapted Physical Activity (APA)-based rehabilitation (21)
includes physical activities adapted to the specific needs of each
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individual with a disability. The goal is to enhance the subject’s autonomy, motivation and ability to engage in physical
activities, and ultimately increase physical activity over time.
Although this type of rehabilitation is beneficial with respect
to pain and functioning (22), we have less knowledge about its
influence on motivation and physical activity levels over time.
Aims
The primary aim of the present study was to assess the trajectories of autonomous and controlled motivation and physical
activity over 1 year in subjects with chronic disabilities receiving adapted physical activity (APA)-based rehabilitation. The
secondary aim was to assess whether improvements in motivation and clinical variables during rehabilitation predicted
physical activity after one year.
MATERIAL AND METHODS
Study design and ethics
The study has a prospective interventional design (ClinicalTrials.gov
NCT01788397) and was approved by the Regional Medical Committee
for Research Ethics in Norway (S-08837c 2008/21144). The trajectory of physical and mental functioning over one year is reported by
Preede et al. (23).
Participants
People attending Beitostølen Health Sports Centre (BHC, Beitostølen,
Norway) are all in need of rehabilitation due to physical disabilities.
They are either referred from specialist healthcare (60%) or from general practitioners (40%). The duration of standard rehabilitation programmes is approximately 18–25 days. All patients aged 18–73 years
admitted during the period 1 July 2010 to 1 August 2012 were eligible
for the study. Exclusion criteria were: presence of severe cognitive
dysfunction, inability to speak Norwegian, or not providing consent.
The reasons for disability included musculoskeletal problems with
rheumatic diseases, which were the most frequent diagnostic entities, as
well as neurological problems with cerebrovascular diseases, cerebral
palsy, multiple sclerosis and inherited muscle disorders as the most frequent diagnostic entities. Other diseases causing disabilities included
cardiovascular diseases, spinal cord injuries and visual impairments.
Procedure
Eligible subjects received written information about the study. Those
who accepted the invitation signed an informed consent. Participants
completed questionnaires at 6 time-points: at home 8 weeks before the
rehabilitation programme (baseline), 4 weeks before rehabilitation, at
admission to the rehabilitation facility, at discharge from rehabilitation,
4 weeks after rehabilitation and at the 1-year follow-up.
Rehabilitation programme at Beitostølen Health Sports Centre
The rehabilitation programme at BHC is based on the vision of Adapted
Physical Activity (APA) (21), with the intent of quality physical activity adjusted to the specific needs of each individual with a disability.
The activities offered by the rehabilitation centre range from daily
activities, such as walking, stair-climbing and daily movements, to
more sport-related activities, such as swimming, cross-country skiing, alpine skiing, horseback riding, aerobics, and kayaking, among
others, with the intention to allow each individual to determine the
activities that best suit the user. In addition, adaptation of the environment, technical aids, and individual instruction are included. The
programme is intensive; between 2 and 5 h of physical activity a day,
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6 days a week. Patients are not over-challenged, but rather helped
to experience mastery in terms of the health behaviour change that
needs to be engaged. An interdisciplinary team is organized for each
subject, including a medical doctor, physiotherapists, nurses, social
worker and sports pedagogues. The team establishes a detailed plan for
rehabilitation. Goal planning is an essential part of the rehabilitation
process, directed at enhancing subject autonomy, treatment adherence,
and feelings of self-efficacy. The subject is an active participant, and
the activity of the rehabilitation team aims to take into account the
preferences of the individual, to enhance the patient’s autonomous
motivation though autonomy-supportive behaviour. The plan, goals
and schedules are continuously assessed, and adjusted if necessary. The
rehabilitation includes social and cultural activities and extensive use
of outdoor natural facilities on a year-round basis. Most of the activities
are arranged in groups. The group arrangement is considered important
because participants are facilitated to cooperate and exchange feedback
and experiences. The patients’ feelings of relatedness to the rest of the
group may also be important for the outcome of the rehabilitation stay,
through an increased level of autonomous motivation. Overall, the 3
factors important for increased autonomous motivation (autonomysupport, experience of relatedness and the possibility to demonstrate
competence (9)) are emphasized.
Primary outcomes
The 12-item Physical Activity Scale for Individuals with Physical
Disabilities (PASIPD) (24) was used to measure physical activity. This
scale assesses frequency of physical activity over the last 7 days in
leisure activities, home activities, and at work. The PASIPD has been
shown to correlate with objective measurements of physical activity
in subjects with disabilities (25). Frequency of activity level is scored
on a 4-point scale, representing never (zero days), seldom (1–2 days),
sometimes (3–4 days) and often (5–7 days). The mean time duration
of a performed activity is scored on a separate 4-point scale (< 1, 1–2,
2–4 and > 4 h). The scoring for PASIPD was created by multiplying
the mean hours per day for each item by the metabolic equivalent of
the task (MET) associated with the intensity of the activity, rendering scoring units in MET h/day, ranging from 0 to 199.5 (24). The
PASIPD was translated into Norwegian by a bilingual researcher,
with back-translation into English by a second bilingual translator to
ensure conceptual accuracy.
Motivation towards physical activity and exercise was assessed by
the 19-item Behavioral Regulation in Exercise Questionnaire (BREQ-2)
(26). The scale comprises 5 subscales: amotivation with 4 items (e.g.
“I don’t see why I should have to exercise”), external regulation with 4
items (e.g. “I exercise because other people say I should”), introjected
regulation with 3 items (e.g. “I feel guilty when I don’t exercise”),
identified regulation with 4 items (e.g. “I value the benefits of exercise”), and intrinsic motivation with 4 items (e.g. “I exercise because
it’s fun”). The items are scored on a 5-point Likert scale, ranging from
0 “Not true for me,” to 4 “Very true for me.” The 2 BREQ-2 subscales
“Identified regulation” and “Intrinsic regulation” were merged into
the variable autonomous motivation, and “External regulation” and
“Introjected regulation” were merged into the variable called controlled
motivation (8). Mean item scores are reported for each subscale. The
scale was originally tested in a sample with 194 subjects, shown to have
an acceptable internal consistency, and reliability was confirmed with
Cronbach’s alpha scores ranging from 0.73 to 0.86 for each item. The
instrument has been tested recently in a Norwegian population (27).
Assessments
Demographic data were recorded during an interview with the medical
doctor on arrival at the rehabilitation institution, including age, gender,
education, residence and employment. Diagnoses were obtained from
the participant’s application for the rehabilitation stay. The main reasons for disability were grouped according to disorders of the nervous
system, disorders of the musculoskeletal system and other disorders.

Motivation and physical activity in people with disabilities
Perceived physical and mental functioning was measured by the
Medical Outcomes Study 12-item Short Form Health Survey (SF-12)
(28), license number QM027126, Norwegian version by Loge et al.
(29). The SF-12 consists of 12 items and yields a Physical Component
Summary (PCS) and Mental Component Summary (MCS), which are
intended to reflect perceived physical and mental health, respectively.
The SF-12 has been shown to account for almost 90% of the variance
in the SF-36, reflects the same dimensions, and is less time-consuming
than the SF-36 (28). The answers were given on a Likert-type scale,
with 3 or 5 scoring levels for the different items. The PCS and MCS
norm-based scores for the SF-12 were calculated using the reversed
scores of questions 1, 8, 9 and 10 (30). Pain and fatigue were measured on visual analogue scales (VAS) (31) from zero (no pain/fatigue
is no problem) to 100 mm (worst imaginable pain/ fatigue is a major
problem) over the past week (32).
Efficacy for managing chronic disease (Chronic disease – efficacy)
was measured by the “Self-Efficacy for Managing Chronic Disease
6-Item Scale” (33). A sample item is: “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 Likerttype scale, ranging from not at all confident (score 1) to totally confident (score 10). The scale has been tested for validity in a sample of 605
subjects with a variety of chronic diseases and has demonstrated high
internal consistency, with a Cronbach’s alpha of 0.91 (33). Efficacy for
regular exercise (Exercise – efficacy) was measured by the Exercise
Regularly Scale (3-item scale) in the Stanford Chronic Disease SelfEfficacy Scales (34). A sample item is: “How confident are you that you
can do aerobic exercise such as walking, swimming, or bicycling 3 to
4 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 been tested for validity in a sample with 478 subjects
with chronic diseases; internal consistency was 0.83, and test-retest
reliability was 0.86 (34).
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 (34). 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 been tested for validity in a sample with 478 subjects
with chronic disease; internal consistency was 0.84, and test-retest
reliability was 0.84 (34).
Statistics
Multi-level models (MLMs) (35) were utilized choosing the mixed
model option in SPSS, to examine whether linear trajectories of autonomous and controlled motivation (BREQ-2 scores) and physical activity
(PASIPD) over 1 year could be predicted by any of the following:
time, sex, age, type of disability, education, social status, employment,
pain, fatigue, physical and mental functioning, and self-efficacy. The
respective mean was subtracted from all continuous variables for
the purpose of centring them. The disability categories were merged
into 2 groups (neurological and other) for the purpose of the MLMs
analysis. Intercept for random effect, variance components covariate
type and maximum likelihood methods were used in the MLM models,
otherwise no random effects were included at the patient level. Separate models were run with autonomous and controlled motivation at
6 time-points (8 weeks before the rehabilitation programme, 4 weeks
before rehabilitation, at admission to rehabilitation, at discharge from
rehabilitation, 4 weeks after rehabilitation, and at a 1-year follow-up)
as the dependent variables. A third model with physical activity as the
dependent variable at 5 time-points (omitting the time of discharge
from rehabilitation) was also conducted. The 3 MLMs were then
accompanied by a second set of MLMs, to examine whether any of
the statistically significant fixed effects in the first models interacted
significantly with time. MLM handles missing data by full information
maximum likelihood (FIML) estimation (35) and therefore is able to
solve several problems associated with traditional linear regression by
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providing a better estimate of standard errors and extremely accurately
accommodating for missing data, maximizing predictive precision.
Paired sample t-tests were conducted to evaluate the change between
admission and discharge from the rehabilitation intervention for pain,
fatigue, efficacy and MCS and PCS, and autonomous and controlled
motivation, as well as to evaluate whether changes remained at the
1-year follow-up.
Multiple linear regression analysis was used to assess the relationship between the level of physical activity at 4 weeks and 1 year after
rehabilitation (dependent variables), and the independent variables
age, sex and education, type of disability, social status and employment (dichotomous), and changes in pain, fatigue, physical and mental
functioning, self-efficacy and autonomous and controlled motivation
(continuous) during rehabilitation. Spearman’s correlation analysis
was applied, and only predictors correlating below < 0.7 were entered.
All analyses controlled for baseline level of physical activity. The regression analysis was also evaluated regarding multi-collinearity and
homoscedasticity. Explained variance for the unadjusted and adjusted
models (R2) is reported.
All data were analysed using SPSS version 22 (36).

RESULTS
A total of 321 subjects admitted to rehabilitation were assessed
for eligibility. Of the 304 eligible subjects, 246 consented to
participation. The non-consenting subjects had a mean age
49 years and 55% were females; there was no significant
difference between consenting and non-consenting subjects
with regard to age or gender (p > 0.180). A total of 32 subjects
dropped out before or during the intervention, and 6 of these
did not return any questionnaires. This resulted in 214 subjects who completed rehabilitation and were included in the
analysis. 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 (p > 0.087) (Table
I). Table I shows the characteristics of the included subjects
(n = 214) and the 32 drop-outs.
Table I. Characteristics of the 214 included subjects and 32 drop-outs
Included subjects Drop-outs
(n = 214)
(n = 32)
n (%)
n (%)
Sex (female)
Education (university level)
Employed
Living in township > 30,000
Living condition (alone)
Target group
Nervous system
Musculoskeletal
Others

Pain (VAS)
Tiredness (VAS)
Physical Component Score
Mental Component Score
Exercise efficacy
Social efficacy
Efficacy chronic disease

120 (56)
95 (44)
76 (36)
120 (56)
74 (35)

18 (56)
14 (44)
10 (31)
15 (48)
14 (44)

102 (48)
64 (30)
48 (22)

16 (50)
10 (31)
6 (18)

(n = 185)
Mean (SD)

(n = 24)
Mean (SD)

36.64 (26.24)
49.37 (30.61)
37.20 (9.62)
49.31 (10.50)
7.53 (2.09)
6.95 (2.39)
6.55 (1.83)

51.24 (30.32)
53.33 (32.94)
35.82 (7.82)
42.80 (10.70)
6.89 (2.00)
6.29 (2.36)
6.64 (1.70)

SD: standard deviation; VAS: visual analogue scale.
J Rehabil Med 48
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Table II. Multilevel models with time, demographic factors, self-efficacy, fatigue and pain as predictors for autonomous motivation (BREQ-2), controlled
motivation (BREQ-2) and physical activity (PASIPD)
Autonomous motivation
Age
Sex (female)
Higher education
Living in township >30,000
Employment
Living alone
Target group (nervous system)
Time
Tiredness (VAS)
Pain (VAS)
Mental Component Score
Physical Component Score
Exercise efficacy
Social efficacy
Efficacy chronic disease

Controlled motivation

Physical activity

Estimate 95% CI

p

Estimate 95% CI

p

Estimate 95% CI

p

0.00
0.02
0.04
0.04
–0.09
–0.01
0.03
0.02
0.00
0.00
0.00
0.00
0.03
–0.02
0.00

0.91
0.68
0.44
0.46
0.09
0.85
0.54
0.00*
0.89
0.54
0.46
0.16
0.05*
0.20
0.88

0.00
0.06
0.01
0.02
–0.05
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.02
0.00
–0.02

0.70
0.20
0.87
0.62
0.29
0.92
0.53
0.37
0.94
050
0.96
0.44
0.09
0.95
0.36

0.01
1.96
–4.92
0.51
0.93
0.33
–3.22
0.14
–0.01
0.06
–0.08
0.44
1.47
–0.48
–0.27

0.95
0.32
0.02*
0.80
0.66
0.87
0.10
0.74
0.84
0.18
0.51
0.00*
0.01*
0.32
0.72

0.00 to 0.00
–0.07 to 0.11
–0.06 to 0.14
–0.06 to 0.13
–0.19 to 0.01
–0.11 to 0.09
–0.07 to 0.12
0.01 to 0.02
0.00 to 0.00
0.00 to 0.00
0.00 to 0.01
0.00 to 0.01
0.00 to 0.05
–0.04 to 0.01
–0.04 to 0.03

0.00 to 0.00
–0.03 to 0.15
–0.09 to 0.10
–0.07 to 0.12
–0.15 to 0.04
–0.10 to 0.09
–0.06 to 0.12
0.00 to 0.01
0.00 to 0.00
0.00 to 0.00
–0.01 to 0.01
0.00 to 0.01
0.00 to 0.05
–0.02 to 0.02
–0.05 to 0.02

–0.15 to 0.16
–1.94 to 5.86
–8.98 to –0.85
–3.51 to 4.53
–3.26 to 5.11
–3.70 to 4.35
–7.12 to 0.68
–0.66 to 0.93
–0.08 to 0.07
–0.03 to 0.15
–0.31 to 0.15
0.18 to 0.69
0.40 to 2.54
–1.43 to 0.47
–1.74 to 1.20

*Significant p ≤ 0.05.
VAS: visual analogue scale; CI: confidence interval.

In the MLM with autonomous motivation as the dependent variable, time yielded a statistically significant effect
(p < 0.001), suggesting that motivation improved with time
(Table II). In particular, the increase took place during rehabilitation, and declined markedly from 4 weeks to the 1-year
follow-up (Fig. 1), with the 1-year follow-up not being
significantly different from baseline (p = 0.24). Participants
with a higher exercise efficacy (p = 0.05) had a higher level
of autonomous motivation. None of the predictors showed
significant interactions with time.
Controlled motivation was unchanged over the 6 time-points
(Table II, Fig. 1). No statistically significant predictors were
found.
The third MLM with physical activity as the dependent variable demonstrated that subjects with higher physical function-

ing (PCS) (p < 0.001) and higher exercise efficacy (p = 0.01)
had higher physical activity. In addition, subjects with higher
education were more physically active. However, none of the
predictors significantly interacted with time (Table II, Fig. 2).
During rehabilitation, autonomous motivation increased
significantly (p = 0.01), while controlled motivation remained
unchanged (p = 0.15). The levels of pain and fatigue were significantly reduced during rehabilitation (p < 0.001), whereas
physical and mental functioning increased (p < 0.001). Selfefficacy improved, as indicated by significant increases in all
3 subscales (p < 0.001) (Table III).
As changes in autonomous and controlled motivation correlated (Spearman’s rho = 0.890), only autonomous motivation was included in the regression analysis. However, the
improvement in clinical factors during rehabilitation did not

Fig. 1. Multilevel models of autonomous and controlled motivation
(Behavioral Regulation in Exercise Questionnaire; BREQ-2) at baseline,
4 weeks before rehabilitation (4 weeks before), at admission, at departure,
4 weeks after rehabilitation (4 weeks after) and after one year. Mean and
standard error (SE) reported.

Fig. 2. Multilevel models of physical activity (Physical Activity Scale for
Individuals with Physical Disabilities; PASIPD) at baseline, 4 weeks before
rehabilitation (4 weeks before), at admission, 4 weeks after rehabilitation
(4 weeks after) and after one year. Mean and standard error (SE) reported.
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motivated. This is in accordance with the results of Hellstrom et
al. showing that efficacy at discharge predicted prognosis in the
follow-up period for stroke patients (37). Hence, self-efficacy
Admission
Discharge
as well as autonomous motivation should be emphasized in
Mean (SD) Mean (SD)
p-value
rehabilitation programmes. The declining autonomous motiPain (VAS)
36.46 (27.66) 28.07 (24.99) 0.00*
vation from 4-week to 1-year follow-up should be of major
Tiredness (VAS)
47.87 (30.21) 37.11 (28.37) 0.00*
Physical Component Score
38.47 (9.39) 42.26 (8.28) 0.00*
concern regarding the influence of behaviour over time. In
Mental Component Score
50.91 (10.48) 56.12 (8.37) 0.00*
addition, the changes in motivation were rather modest, and
Exercise efficacy
7.48 (2.07) 7.99 (1.74) 0.00*
their clinical significance can be questioned.
Social efficacy
7.18 (2.26) 8.32 (1.78) 0.00*
The current study found that controlled motivation was unEfficacy chronic disease
6.68 (1.88) 0.41 (1.92) 0.00*
changed during the 1-year follow-up. This was expected, as the
Autonomous motivation
2.59 (0.43) 2.65 (0.41) 0.01*
Controlled motivation
2.54 (0.43) 2.56 (0.40) 0.15
rehabilitation did not focus on controlled motivation, and the
trajectories of controlled motivation support the literature on
*p < 0.05. SD: standard deviation; VAS: visual analogue scale; CI:
confidence interval.
controlled motivation as an external source of motivation (8).
In addition, no variables were significantly different, probably
because all participants received a comparable rehabilitation
influence the level of physical activity at 4 weeks (n = 200) or
intervention and thus were subject to similar external influat 1-year follow-up (n = 185). Data for the 1-year follow-up are
ences and surroundings.
reported in Table IV. Moreover, these changes explained only
Subjects with a higher educational level and greater physical
14.2% of the variance in physical activity level and 4% when
functioning
(PCS) were more physically active. In addition,
omitting PASIPD at baseline. The PASIPD level at admission
subjects
with
a higher efficacy for exercise had higher physito rehabilitation was similar for the 185 who completed the
cal
activity
scores
(PASIPD), which is in accordance with the
1-year follow-up and the 29 non-completers (p = 0.909).
results of Kinne et al. (38).
Pain and fatigue were reduced after the present study’s rehabilitation
programme, and physical and mental functioning
DISCUSSION
and self-efficacy increased. However, these changes did not
The time effect on autonomous motivation suggested an
appear to influence physical activity. Nor did we succeed in
increase during rehabilitation and 4 weeks after, declining to
increasing physical activity from a 1-year perspective. This is
baseline level after one year. This supports findings by Saebu
in contrast to the results of Preede et al., who found success in
et al. that autonomous motivation is modifiable (10). Their
improving mental and physical functioning over a longer timestudy found a similar increase in autonomous motivation with
frame after rehabilitation (23). However, increasing physical
a similar population, but few other studies have examined moactivity over time is challenging in the context of disability,
tivation among individuals with physical disabilities, and the
and van der Ploeg et al. (39) also reported a failure to enhance
size of a clinically important change in motivation is unknown.
physical activity over time. Habits of activity are probably hetNot surprisingly, subjects with a higher educational level and
erogeneous and thought to be based on more than autonomous
higher efficacy for exercise tended to be more autonomously
motivation and clinical improvement. Environmental barriers
may be of particular importance in disability and
override the effects of increased motivation and
clinical improvement (40). In addition, a closer
Table IV. Multiple regression model with demographic factors and changes in clinical
factors during rehabilitation as predictors of physical activity at – year follow-up. The
follow-up after rehabilitation may be needed to
model is controlled for physical activity (PASIPD) at baseline (n = 185)
achieve long-term improvement in activity.
The clinical implications of the present study
Unstandardized Standardized
are that even when motivation and clinical
Beta
SE
β
95% CI
p
improvement during rehabilitation is achieved,
Sex (female)
–0.05 0.11
–0.04 0.63 –0.27 to 0.16
the goal of long-term improvement in physical
Age
3.02 2.95
0.08 0.31 –2.81 to 8.84
activity may fail. Greater emphasis should be
Higher education
–1.35 2.91
–0.03 0.64 –7.09 to 4.39
Physical activity (PASIPD) baseline
0.32 0.06
0.40 0.00* 0.21 to 0.43
placed on environmental factors, as well as on
Tiredness (VAS)
0.98 1.00
0.09 0.33 –0.14 to 0.07
more long-term support after discharge from
Pain (VAS)
–0.45 0.94
–0.04 0.63 –0.12 to 0.13
rehabilitation.
Physical Component Score
–0.09 1.07
–0.01 0.93 –0.59 to 0.33
Table III. Changes in clinical factors during rehabilitation scores and
paired-sample t-tests values

Mental Component Score
Exercise efficacy
Social efficacy
Efficacy chronic disease
Autonomous motivation

–0.04
0.00
–0.13
–0.06
–4.07

0.06
0.06
0.23
0.19
4.21

–0.05
0.00
–0.05
–0.03
–0.07

0.52
0.99
0.57
0.74
0.34

–0.44 to 0.32
–1.00 to 2.96
–2.31 to 1.41
–2.21 to 2.03
–12.38 to 4.24

*p < 0.05. R2 0.185, R2 adjusted 12.8.
95% CI: 95% confidence interval; SE: standard error; VAS: visual analogue scale;
PASIPD: Physical Activity Scale for Individuals with Physical Disabilities.

Study limitations
In the present study, 13% of the included subjects
never completed rehabilitation. This population
did not differ from participants in terms of demographics and clinical parameters at baseline. The
7% and 13% not responding at 4-week and 1-year
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follow-ups were imputed using full information maximum
likelihood (FIML) estimation by the MLM analysis, which
is the state-of-the-art approach for handling missing data.
Although this procedure was unlikely to reduce the variance in
the longitudinal analysis in comparison to simpler approaches,
such as mean substitution, FIML is not available for regression
analysis and had to use a listwise deletion instead. However,
physical activity was similar at admission to rehabilitation in
subjects completing and not completing the 1-year follow-up.
Hence, we consider that drop-out and non-completion at the
1-year follow-up was random and did not influence our conclusions. Nonetheless, to provide evidence of validity for the
current HLMs, it could be beneficial to use cross-validation
in additional samples with more complete data or in specific
rehabilitation populations.
Physical activity was measured with a self-reported instrument; PASIPD. An objective outcome would have been desirable, but patients with disabilities are highly heterogeneous,
and the type of activities varies, challenging generalization.
This is also clearly demonstrated by the large variations in
PASIPD scores, which may have concealed the effect of rehabilitation on this measure. The PASIPD has been compared
with objective measurements by van der Ploeg et al. (25), and
although a correlation coefficient of 0.3 is not impressive, it
is one of the best validated self-report measurements and has
been validated in a mixed case disability population, similar to
that in the present sample. Lack of supported follow-up after
discharge from rehabilitation, and not recording environmental barriers to physical activity are further limitations of the
present study (6).
ACKNOWLEDGEMENTS
The authors would like to thank Oddlaug Hovi Gullaksen and Bjørg Anita
Gustavsen Riste for their valuable support and help with data collection
and administration of the study.
This study was supported by The Sophies Minde Foundation.
The authors declare no conflicts of interest.

REFERENCES
1. Leonardi M, Bickenbach J, Ustun TB, Kostanjsek N, Chatterji S,
Consortium M. The definition of disability: what is in a name?
Lancet 2006; 368: 1219–1221.
2. Ellis R, Kosma M, Cardinal BJ, Bauer JJ, McCubbin JA. Physical
activity beliefs and behaviour of adults with physical disabilities.
Disabil Rehabil 2007; 29: 1221–1227.
3. Cooper RA, Quatrano LA, Axelson PW, Harlan W, Stineman M,
Franklin B, et al. Research on physical activity and health among
people with disabilities: a consensus statement. J Rehabil Res Dev
1999; 36: 142–154.
4. Biddle SJH, Fox KR, Boutcher SH. Physical activity and psychological well-being. J Epidemiol Community Health 2003; 57: 232.
5. Trost SG, Owen N, Bauman AE, Sallis JF, Brown W. Correlates of
adults’ participation in physical activity: review and update. Med
Sci Sports Exerc 2002; 34: 1996–2001.
6. Buffart LM, Westendorp T, van den Berg-Emons RJ, Stam HJ,
Roebroeck ME. Perceived barriers to and facilitators of physical
activity in young adults with childhood-onset physical disabilities.
J Rehabil Med 48

J Rehabil Med 2009; 41: 881–885.
7. Deci EL, Ryan RM. Intrinsic motivation and self-determination
in human behavior. New York: Plenum Publishing Co.; 1985.
8. Thogersen-Ntoumani C, Ntoumanis N. The role of self-determined
motivation in the understanding of exercise-related behaviours,
cognitions and physical self-evaluations. J Sports Sci 2006; 24:
393–404.
9. Williams GC, Deci EL, Ryan RM. Building Health-care partnerships by supporting autonomy: promoting maintained behavior
change and positive health outcomes. Partnerships in healthcare:
transforming relational process Rochester, NY: University of
Rochester Press; 1998, p. 67–87.
10. Saebu M, Sørensen, M, Halvari, H. Motivation for physical activity
in young adults with physical disabilities during a rehabilitation
stay: a longitudinal test of self-determination theory. J App Soc
Psychol 2013; 43: 612–625.
11. Ryan RM, Deci EL. Self-determination theory and the facilitation
of intrinsic motivation, social development, and well-being. Am
Psychol 2000; 55: 68–78.
12. Baldwin AS, Rothman AJ, Hertel AW, Linde JA, Jeffery RW,
Finch EA, et al. Specifying the determinants of the initiation and
maintenance of behavior change: an examination of self-efficacy,
satisfaction, and smoking cessation. Health Psychol 2006; 25:
626–634.
13. Bandura A. Self-efficacy: toward a unifying theory of behavioral
change. Psychol Rev 1977; 84: 191–215.
14. Bean JF, Bailey A, Kiely DK, Leveille SG. Do attitudes toward
exercise vary with differences in mobility and disability status?
– a study among low-income seniors. Disabil Rehabil 2007; 29:
1215–1220.
15. Jahnsen R, Villien L, Aamodt G, Stanghelle JK, et al. Physiotherapy
and physical activity – experiences of adults with cerebral palsy
with implications for children. Adv Physiother 2003; 5: 21–32.
16. Gandek B, Ware JE, Aaronson NK, Apolone G, Bjorner JB, Brazier
JE, et al. Cross-validation of item selection and scoring for the
SF-12 Health Survey in nine countries: results from the IQOLA
Project. International Quality of Life Assessment. J Clin Epidemiol
1998; 51: 1171–1178.
17. Busija L, Pausenberger E, Haines TP, Haymes S, Buchbinder R,
Osborne RH. Adult measures of general health and health-related
quality of life: Medical Outcomes Study Short Form 36-Item (SF36) and Short Form 12-Item (SF-12) Health Surveys, Nottingham
Health Profile (NHP), Sickness Impact Profile (SIP), Medical Outcomes Study Short Form 6D (SF-6D), Health Utilities Index Mark
3 (HUI3), Quality of Well-Being Scale (QWB), and Assessment
of Quality of Life (AQoL). Arthritis Care Res (Hoboken) 2011;
63 Suppl 11: S383–S412.
18. Chandratre P, Roddy E, Clarson L, Richardson J, Hider SL, Mallen CD. Health-related quality of life in gout: a systematic review.
Rheumatology (Oxford) 2013; 52: 2031–2040.
19. Rombaut L, Malfait F, Cools A, De Paepe A, Calders P. Musculoskeletal complaints, physical activity and health-related quality of
life among patients with the Ehlers-Danlos syndrome hypermobility type. Disabil Rehabil 2010; 32: 1339–1345.
20. Newitt R, Barnett F, Crowe M. Understanding factors that influence
participation in physical activity among people with a neuromusculoskeletal condition: a review of qualitative studies. Disabil
Rehabil 2016; 38: 1–10.
21. Hutzler Y, Sherrill C. Defining adapted physical activity: international perspectives. Adapt Phys Activ Q 2007; 24: 1–20.
22. van Middelkoop M, Rubinstein SM, Kuijpers T, Verhagen AP,
Ostelo R, Koes BW, et al. A systematic review on the effectiveness
of physical and rehabilitation interventions for chronic non-specific
low back pain. Eur Spine J 2011; 20: 19–39.
23. Preede L, Saebu M, Perrin PB, Nyquist A, Dalen H, Bautz-Holter
E, et al. One-year trajectories of mental and physical functioning
during and after rehabilitation among individuals with disabilities.
Health Qual Life Outcomes 2015; 13: 135.

Motivation and physical activity in people with disabilities
24. Washburn RA, Zhu W, McAuley E, Frogley M, Figoni SF. The
physical activity scale for individuals with physical disabilities:
development and evaluation. Arch Phys Med Rehabil 2002; 83:
193–200.
25. van der Ploeg HP, Streppel KR, van der Beek AJ, van der Woude
LH, Vollenbroek-Hutten M, van Mechelen W. The Physical Activity Scale for Individuals with Physical Disabilities: test-retest
reliability and comparison with an accelerometer. J Phys Act
Health 2007; 4: 96–100.
26. Markland D, Tobin V. A modification to the behavioural regulation
in exercise questionnaire to include an assessment of amotivation.
J Sport Exerc Psychol 2004; 26: 191–196.
27. Riiser K, Ommundsen Y, Smastuen MC, Londal K, Misvaer N,
Helseth S. The relationship between fitness and health-related
quality of life and the mediating role of self-determined motivation in overweight adolescents. Scand J Public Health 2014; 42:
766–772.
28. Ware JE, Kosinski M, Keller SD. A 12-Item Short-Form Health
Survey: Construction of scales and preliminary tests of reliability
and validity. Med Care 1996; 34: 220–233.
29. Loge JH, Kaasa S. Short form 36 (SF-36) health survey: normative
data from the general Norwegian population. Scand J Soc Med
1998; 26: 250–258.
30. Ware JE, Kosinski M, Turner-Bowker DM, Gandek B. How to
Score Version 2 of the SF-12(R) Health Survey. Lincoln, RI:
QualityMetric Inc.; 2002.
31. Keele KD. The pain chart. Lancet 1948; 2: 6–8.
32. Wolfe F. Fatigue assessments in rheumatoid arthritis: comparative
performance of visual analog scales and longer fatigue question-

377

naires in 7760 patients. J Rheumatol 2004; 31: 1896–1902.
33. Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect of a
self-management program on patients with chronic disease. Eff
Clin Pract 2001; 4: 256–262.
34. Lorig K, Stewart A, Ritter P, González V, Laurent D, Lynch J.
Outcome measures for health education and other health care
interventions. Thousand Oaks CA: Sage Publications; 1996.
35. Kwok OM, Underhill AT, Berry JW, Luo W, Elliott TR, Yoon M.
Analyzing longitudinal data with multilevel models: an example
with individuals living with lower extremity intra-articular fractures. Rehabil Psychol 2008; 53: 370–386.
36. Statistics IS. IBM SPSS for Mac, v 22. 2013; Armonk, NY: IBM
Corp.; 2013.
37. Hellstrom K, Lindmark B, Wahlberg B, Fugl-Meyer AR. Selfefficacy in relation to impairments and activities of daily living
disability in elderly patients with stroke: a prospective investigation. J Rehabil Med 2003; 35: 202–207.
38. Kinne S, Patrick DL, Maher EJ. Correlates of exercise maintenance among people with mobility impairments. Disabil Rehabil
1999; 21: 15–22.
39. van der Ploeg HP, Streppel KR, van der Beek AJ, van der Woude
LH, Vollenbroek-Hutten MM, van Harten WH, et al. Successfully
improving physical activity behavior after rehabilitation. Am J
Health Promot 2007; 21: 153–159.
40. van den Berg-Emons RJ, Bussmann JB, Haisma JA, Sluis TA, van
der Woude LH, Bergen MP, et al. A prospective study on physical
activity levels after spinal cord injury during inpatient rehabilitation and the year after discharge. Arch Phys Med Rehabil 2008;
89: 2094–2101.

J Rehabil Med 48

