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Abstract 

BACKGROUND: Persons with chronic disabilities face a wide variety of problems with 

functioning that affect their level of physical activity and participation. We have limited 

knowledge about the effect of adapted physical activity (APA)-based rehabilitation on 

perceived mental and physical functioning. 

DESIGN: Randomized controlled trial 

SETTING: In-patient rehabilitation at Beitostølen Healtsports Center 

AIM: The main aim of this study was to evaluate the effect of APA-based rehabilitation 

compared to waiting-list on perceived mental and physical functioning. Secondly, we wanted 
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to assess whether improvement in self-efficacy, motivation, pain and fatigue during 

rehabilitation was related to the effect of the intervention.  

METHODS: Persons above 17 years  (men and women) with chronic disabilities who applied 

for a rehabilitation stay, were randomized to an adapted physical activity-based rehabilitation 

intervention  (n=304) or waiting-list with delayed  rehabilitation. A total of 246 consented and 

were allocated to four week intervention or a waiting-list control group. The main outcome 

was physical and mental functioning evaluated four weeks after rehabilitation using the 

Medical Outcomes Study 12-Item Short-Form Health Survey (SF-12).  

RESULTS: Compared to waiting-list the adapted physical activity-based intervention 

improved physical and mental functioning. Improvement in physical functioning during 

rehabilitation was related to reduced pain, improved motivation and self-efficacy.   

CONCLUSION: The results indicate that an adapted physical activity-based rehabilitation 

program improves functioning. Improved efficacy for managing disability may mediate the 

improvement in mental functioning. 

CLINICAL REHABILITATION IMPACT: Adapted physical activity-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. 

 

Keywords:  Rehabilitation, social participation, adapted physical activity, randomized trial, 

disability 
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Introduction 

The present study was undertaken to evaluate the effect of an adapted physical activity-based 

rehabilitation program in persons with disabilities. Persons with chronic disabilities face a 

wide variety of problems, including pain and fatigue which often contribute to enhance the 

disability 1, 2.  They consistently exhibit reduced physical activity compared with the general 

population 3-6. Reduced physical activity may lead to increased health problems 7. Inactivity 

may also be associated with negative emotional responses 8, 9 . Depression seems to interplay 

with pain, which may further reduce physical activity 2 and result in a vicious circle in which 

physical capacity and quality of life deteriorate further 10. Thus, both physical and mental 

functioning is reduced in subjects with chronic disability 11 10, 12. 

   

In response to these limitations, adapted physical activity (APA)-based rehabilitation 

programs have been developed to facilitate participation in physical activities among people 

with disabilities 13.  This program is based on the assumptions that APA-based rehabilitation 

contribute to the experience of self-efficacy 14. Self-efficacy is defined as the ability to 

mobilise motivation and perform tasks to achieve control over given events and to manage 

daily life demands 15. Self-efficacy is considered to consist of several constructs that are 

important to rehabilitation 16 . The concept may be related to physical, social and health 

dimensions 17 and is often targeted in physical activity-based programs 18. Self-efficacy is 

closely linked to motivation, where particularly the autonomous component is assumed to 

facilitate increase in physical activity over time 19. Nevertheless, to our knowledge, neither the 

effectiveness nor the influence of changes in self-efficacy or motivation has been evaluated in 

randomised controlled trials in any of the programs based on APA 20, 21. Prospective studies 

have also indicated positive effects of APA on physical and mental functioning 21. However, 

randomized trial evaluating the effects has not to our knowledge been conducted.  
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The main aim of this study was to evaluate the effect of an adapted physical activity-based 

rehabilitation program compared to waiting-list on perceived mental and physical functioning. 

Secondly, we wanted to assess whether improvement in self-efficacy, motivation, pain and 

fatigue during rehabilitation was related to the effect of the intervention.  

 

Methods 

Design 

The study had an interventional, double-blinded design. The study was approved 27th of 

December 2008 by the Regional Medical Committee for Research Ethics in Norway (S-

08837c 2008/21144) and registered with ClinicalTrials.gov (number NCT01788397). 

 

Setting  

Beitostølen Healthsports Centre (BHC) is part of the public rehabilitation services in Norway. 

4-week in-patient rehabilitation is offered to patients referred to the Centre.  

 

Randomisation 

The subjects were randomised to in-patient rehabilitation or a waiting-list control group. The 

control group did not receive any intervention during the waiting period, but were assigned to 

receive in-patient rehabilitation after the primary outcome evaluation of the study. 

Sequentially numbered, opaque, and sealed envelopes were prepared according to the 

randomisation scheme generated by the web site Randomisation.com. Randomisation 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 randomisation was 

concealed from the participants, the researchers and the staff members who treated the 
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participants. The randomisation code was broken after the data analyses were finalised (i.e., 

after the primary outcome was assessed).  

 

Participants and procedures 

All subjects above 17 years who were referred by their physician to BHC between July 1, 

2010 and August 1, 2012  without major cognitive or language problems were eligible for the 

study (N = 321).  About one third of the patients referred to BHC have painful 

musculoskeletal problems including rheumatic diseases, half of the patients have various 

neurological problems with cerebral palsy, multiple sclerosis, inherited motor neuron 

disorders as the most frequent diagnostic entities. Twenty percent have other disabilities such 

as cerebrovascular diseases, spinal cord injuries and visual impairments. Written invitation 

containing information about the study was sent to the participants after randomization 

without revealing if they were assigned to the in-patient rehabilitation or waiting list control 

group. The coordinator for admission at BHC included the subjects who accepted the 

invitation and signed an informed consent form.   

 

Questionnaires 

A written questionnaire was administered by mail to the participants at home before the 

rehabilitation stay (baseline) and again four weeks after the rehabilitation stay or waiting-list 

period.  In addition, the intervention group were assessed at admission and discharge from 

BHC. 

 

Rehabilitation program at BHC 
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The rehabilitation program at BHC is based on the adapted physical activity (APA) 13 

approach, which uses physical activities that take into account the specific presuppositions 

and preferences of each individual.  

The aim of the APA based rehabilitation is to facilitate participation in activities according to 

goals of the patients. 

The team and the patient created a detailed goal-oriented plan for both the rehabilitation at 

BHC and the follow-up period. The rehabilitation program includes social and cultural 

activities and the extensive use of natural outdoor facilities on a year-round basis. A wide 

range of services is offered, including adaptations of environmental factors, assistive 

technology and individual instruction. The range of activities that the rehabilitation centre 

offers includes swimming, cross-country skiing, alpine skiing, horseback riding, aerobics, 

kayaking and other activities, which allows each individual to determine the best suited 

activities.  

All of the participants were examined by a medical doctor and a multidisciplinary team of 

physiotherapists, nurses, social workers and sports pedagogues upon admission. The 

multidisciplinary team guided the activities throughout the  four week rehabilitation period. 

Both group based and individual based activities were included during the  four week in-

patient based rehabilitation. 

The program includes 2-5 hours of guided physical activity every day, six days a week. In 

addition a targeted teaching program over four lessons is included, focusing on nutrition, 

intensity, total work-load during the day and discussing the challenges patients can experience 

in following up regular physical activity at home. The rehabilitation also includes 1-3 hours 

daily with social and cultural activities like i.e. handiwork, singalong and board games. 

However, the exchange of experiences with other participants as well as the informal social 
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activities during the rest of the day-time, although difficult to quantify  is assumed to be 

important for the effect of this program. 

During the stay, the individual participants’  schedules  are  regularly  assessed  and  adjusted  

when necessary, whereas no changes were conducted regarding the overall intervention 

scheme during the study period.  

Adherence to the program was assessed as completing the four week stay. No direct 

monitoring of intensity or adherence to activities were otherwise included. However user 

involvement in goal planning is an essential part of the rehabilitation process and is directed at 

enhancing patient autonomy, treatment adherence and self-efficacy 22.  

 

Demographic and medical information 

Demographic and social data (age, gender, education, residence, employment and the need for 

social services) were recorded during an interview performed by the medical doctor upon 

admission to the rehabilitation centre. 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. 

 

Primary outcome 

Physical and mental functioning was measured using the Medical Outcomes Study 12-Item 

Short-Form Health Survey (SF-12, licence number QM 027126), Norwegian version 11, 23. The 

SF-12 consists of 12 items and yields a Physical Component Summary (PCS) and a Mental 

Component Summary (MCS). The SF-12 has been shown to account for almost 90 % of the 

variance of the SF-36; furthermore, it reflects the same dimensions as the SF-36 and is less 

time-consuming 11, 23. The responses are given on a Likert scale with scores that ranges from 1 
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to 5 according to the various questions. The Physical and Mental Component norm-based 

scores for the SF-12 were calculated using the reversed scores for questions 1, 8, 9 and 10 24. 

 

Measurements 

Pain and fatigue were measured on visual analogue scales (VAS) from zero (no  

pain/fatigue is no problem) to 100 mm (worst imaginable pain/ fatigue is a major problem)  

over the past week 25, 26. 

 

Three separate scales were used to capture the different elements of self-efficacy. All three 

scales were used in Norwegian after forward and back translated and synthesis according to 

the guidelines 27. Efficacy for managing chronic disease (chronic disease-efficacy) was 

measured with the Self-Efficacy for Managing Chronic Disease 6-Item Scale 15. 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  ten-point Likert scale 

ranging from not at all confident (1) to totally confident (10).  The scale has been tested for 

validity in a sample of 605 subjects with chronic disease. The scale demonstrated high 

internal consistency (0.91). 

 

Efficacy for exercising regularly (exercise-efficacy) was measured with the three-item 

Norwegian version of Self-Efficacy for Exercise Regularly scale 28. 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 ten-point Likert scale ranging 

from not at all confident (1) to totally confident (10). The scale has been tested for validity in 

a sample of 478 subjects with chronic disease (internal consistency 0.83, test-retest reliability 

0.86).  
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The Norwegian version of the  two-item Efficacy for Social/Recreational Activities Scale 28 

was used to measure efficacy for social and recreational activities (social-efficacy). A sample 

item is How confident  are  you  that  you  can  continue  to  do  your  hobbies  and  recreation?”  

Responses were given on a ten-point Likert scale ranging from not at all confident (1) to 

totally confident (10). The scale has been tested for validity in a sample of 478 subjects with 

chronic disease (internal consistency 0.84, test-retest reliability 0.84). 

Motivation towards physical activity and exercise was assessed by the 19-item 

Behavioral Regulation in Exercise Questionnaire (BREQ-2) 29. The scale comprises five 

subscales: Amotivation with four items (e.g.,  “I  don’t  see  why  I  should  have  to  exercise”),  

external regulation with four items  (e.g.,  “I  exercise  because  other  people  say  I  should”),  

introjected regulation with three items  (e.g.,  “I  feel  guilty  when  I  don’t  exercise”),  identified  

regulation with four items  (e.g.,  “I  value  the  benefits  of  exercise”),  and  intrinsic  motivation  

with four items  (e.g.,  “I  exercise  because  it’s  fun”).  The  items  are  scored  on  a  five-point 

Likert  scale  ranging  from  0  “Not  true  for  me”  to  4  “Very  true  for  me.  The  two  BREQ-2 

subscales  “Identified  regulation”  and  “Intrinsic  regulation”  were  merged  into  the  variable  

autonomous  motivation    “External  regulation”  and  “Introjected  regulation”  were  merged  into  

the variable controlled motivation 30. 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. The instrument has recently been tested in a Norwegian population 

31.  

 

Sample size 
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The sample size was determined according to the change in mental and physical functioning 

(SF-12) observed in a previous study at BHC 21 (the mean change in mental functioning was 

8.26 SD 9.97; the mean change in physical functioning was 4.81 SD 7.33). With a 

significance level of 5 % and power of 90 %, we needed 50 people in each group, 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 in the control group during the 

waiting period 32, 70 people in each group were needed. To accommodate for 25 % drop out 

and adjust for possible confounders in the analysis 150 subjects in each group was estimated. 

 

Statistics 

All of the data were analysed using SPSS, version 21. The baseline characteristics were 

summarized with descriptive statistics to check for similarity at baseline. Effect of 

intervention on changes in physical and mental functioning was calculated by multiple 

regression analysis adjusting 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 changes in pain, fatigue, motivation as well as changes in exercise 

efficacy, social efficacy and chronic disease efficacy during rehabilitation were calculated. 

The impact of these changes for improvement in physical and mental functioning four weeks 

after rehabilitation was evaluated controlling for demographic factors and baseline PCS and 

MCS.    

 

Results 

Participants 
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The 304 eligible subjects were randomized and subsequently 246 subjects consented to 

participation (Fig 1). Patients 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 (p>0.39). Eight of the consenting 

subjects did not return the baseline forms (five in the intervention and three in the control 

group).  No other statistically significant differences in baseline characteristics were found 

between the intervention and control group (p>0.05) (Table 1).  

Additionally 36 subjects did not attend intervention or respond to the assessment four week 

post intervention, which resulted in 202 subjects with complete outcome data (Fig 1).  

There were no statistically significant differences between the subjects completing outcome 

and not completing outcome assessments (p>0.08).  

 

Effect of rehabilitation  

Multiple regression analysis with multiple imputation of missing data revealed a significantly 

larger improvement in PCS as well as MCS from baseline to four week follow-up in the 

intervention compared to the waiting-list control group (Table 2). The same results were 

found when analysing the data only for the subjects completing outcome assessments 

(n=202). For subjects completing four week follow-up the intervention group (n=94) had 

improved in physical functioning (3.76 points, SD 0.93) (p<0.001), while no changes were 

observed in the waiting-list control group (-0.02 point SD 0.66) (p=0.98) (n=108). The 

intervention group had also improved in mental functioning (3.79 points, SD 1.17) (p=0.002). 

Slight improvement although not statistically significant was also observed in the waiting-list 

control group (1.02 point SD 0.65) (p=0.12).   
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Influence of changes in motivation and self-efficacy during rehabilitation on physical 

and mental functioning 

During the  four week in-patient period with APA-based rehabilitation, self-efficacy and 

motivation also increased significantly. Furthermore, pain and fatigue decreased. No such 

changes were observed in the waiting-list group (Table 3.).   

 

Multiple regression analysis with demographic factors, disability group and changes in self-

efficacy, motivation, pain and fatigue during rehabilitation (controlled for baseline mental and 

physical functioning) revealed that social efficacy was a significant predictor for improvement 

in physical functioning as well as mental functioning in the intervention group (Table 4). 

Disability category influenced improvement in physical functioning, with the largest 

improvement in the mixed disability category (5.32 SD 2.28). 

 
Discussion 

To the best of our knowledge, this is the first randomised trial to evaluate APA-based in-

patient rehabilitation in a mixed-case population with chronic disabilities. The results indicate 

effect of APA-based rehabilitation on both physical and mental functioning, with stable 

values in the waiting-list control group.   

 

A number of randomised controlled trials that included physical activity and exercise-based 

interventions have been directed toward patients with cardiovascular and other lifestyle 

disorders and have found that the interventions had positive effects on functioning 33-35.  

Roine et al 36 reviewed 151 articles that applied exercise interventions to a wide variety of 

conditions and concluded that exercise improved quality of life and was cost-effective for 

treating both musculoskeletal and cardiac conditions.  Furthermore, patients with neurological 

disorders seem to benefit from physical activity, and Motl et al 10 showed that increased 
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physical activity improved physical functioning after six months in patients with multiple 

sclerosis. Furthermore, physical activity was associated with better mental functioning even 

when controlling for physical functioning 37. Physical activity was also associated with a 

reduced decline in physical functioning over a five-year period for patients with multiple 

sclerosis 38.   

 

In addition to improvement in functioning, motivation and self-efficacy, pain and fatigue 

decreased during the rehabilitation. Such changes were not observed in the control group 

during the waiting-list period. The effect of physical activity on pain as well as fatigue is well 

documented 39, 40. Improvement in self-efficacy is observed in other rehabilitation 

interventions 15, 41. In the present study, the APA-based intervention aimed to improve self-

efficacy and motivation through positive experiences with physical as well as social and 

cultural activities. Social-efficacy seemed to be an important factor for 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 15.  

 

The level of physical functioning in our study population was considerably lower than the 

non-disabled population 11. Furthermore, the level of physical functioning was lower than 

levels reported by Loza et al for subjects living with chronic disabilities in general 42, but 

comparable to the level of physical functioning of other patients admitted to rehabilitation 43. 

The  study  participants’  mental  functioning  did  not  differ  from  that  of  the general population 

11.  The mental consequences of physical disability vary largely 44, 45, and the subjects referred 

to rehabilitation institutions like BHC may be selected according to better mental functioning.  
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The SF-36 family of instruments was developed specifically to capture the broader burden of 

disease reflected by the physical and mental role function and overall well-being 46. They are 

the most widely used generic instruments and have been applied to more than 200 different 

medical conditions 47. The SF-12 was chosen to reduce the burden of questionnaires and 

retain the explained variance 11, 23. The limitation of this choice is that only physical and 

mental component scores can be evaluated.  

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 24, 48. When applying an MCID of four points 49, 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. The effect size was moderate and quite similar for physical and mental 

functioning. 

 

A priori, one would think that a program primarily designed to improve physical activity 

would show the greatest effect on physical outcomes. However, the stay at BHC itself and the 

associated social and cultural activities combined with contact with other people may have 

contributed 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 admission.  Furthermore, the present design does not allow us to draw 

conclusions about the long-term effects of the program. Because the follow-up occurred four 

weeks after the participants had returned home, the improvement was not entirely attributable 

to the positive experience of the stay at BHC. Longer follow-up would of course have been 

preferable. However, it was not possible to withhold rehabilitation from the waiting-list group 

any longer without more thorough information which could have biased the blinding. 
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Nevertheless, all patients were followed for one year. At that time also the waiting-list control 

group had received rehabilitation. These data indicate that there is a long-term benefit of the 

APA-based rehabilitation 50. 

 

The strength of this study is the blinded, randomised, controlled design 51. The power of the 

present study was also high regarding the main outcome. To our knowledge, very few studies 

have evaluated rehabilitation programs with similar scientific methodology 20. Conducting 

randomised trials in rehabilitation is a challenge. Conducting two different interventions at the 

same centre is often hampered by contamination between the interventions. Comparing with 

other study centres is usually flawed by differences in patient recruitment. Hence, waiting-list 

control is a well-recognized option 52. This will also secure all participants equal services, in a 

situation where the timing of rehabilitation in chronic conditions may not be crucial.  

The stable level of functioning in the control group indicates that this did not negatively affect 

the results. We had no information about adjuvant treatment received in the waiting period for 

the control group, but if received  this treatment  did not alter the patients functioning.  A 

weakness is the lack of cost-effectiveness analysis. Such analysis were not conducted due to 

the lack of a randomized long-term follow-up. 

 

The generalisability of the results may have been affected by the recruitment procedure 

because participants were recruited from a sample admitted to a rehabilitation stay. This 

cohort may differ from other populations with chronic physical disabilities in several ways. 

As an example, a more positive attitude towards physical activity can be expected because 

they were well informed about the treatment program at the rehabilitation institution. We also 

want to address the different approaches to rehabilitation between countries. This may affect 

the generalisability of the results across national borders. Finally, as in all studies involving 
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human patients, the participants were volunteers. Thus, the effects of this intervention can 

only be extrapolated to patients willing to take part in a  fourweek group intervention. 

 

Conclusion: The results indicate that an adapted physical activity-based rehabilitation 

program improves functioning. Improved self-efficacy for social and recreational activities 

may mediate the improvement in both mental and physical functioning.  

 

Acknowledgements: 

We would like to thank Oddlaug Hovi Gullaksen and Bjørg Anita Gustavsen Riste for 

valuable support and help with data collection and the administration of the study. The study 

was supported by the Sophies Minde Foundation. 

 

The authors do not have any conflicts of interest.  

 

 

 

 

Reference List 

 

 1.  Finch C, Owen N, Price R. Current injury or disability as a barrier to being more 

physically active. Med Sci Sports Exerc 2001:33: 778-782. 

 2.  Motl RW, McAuley E, Snook EM, Gliottoni RC. Physical activity and quality of life 

in multiple sclerosis: intermediary roles of disability, fatigue, mood, pain, self-efficacy 

and social support. Psychol Health Med 2009:14: 111-124. 

 3.  Boslaugh SE, Andresen EM. Correlates of physical activity for adults with disability. 

Prev Chronic Dis 2006:3: A78. 

 4.  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. 

 

 
COPYRIGHT© 2016 EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 

17 

 5.  McGuire LC, Strine TW, Okoro CA, Ahluwalia IB, Ford ES. Healthy lifestyle 

behaviors among older U.S. adults with and without disabilities, Behavioral Risk 

Factor Surveillance System, 2003. Prev Chronic Dis 2007:4: A09. 

 6.  Rimmer JH, Rubin SS, Braddock D. Barriers to exercise in African American women 

with physical disabilities. Arch Phys Med Rehabil 2000:81: 182-188. 

 7.  Garcia-Ortiz L, Recio-Rodriguez JI, Schmidt-Trucksass A et al. Relationship between 

objectively measured physical activity and cardiovascular aging in the general 

population--the EVIDENT trial. Atherosclerosis 2014:233: 434-440. 

 8.  Mitra M, Wilber N, Allen D, Walker DK. Prevalence and correlates of depression as a 

secondary condition among adults with disabilities. Am J Orthopsychiatry 2005:75: 

76-85. 

 9.  Santiago M, Coyle C. Leisure-time physical activity and secondary conditions in 

women with physical disabilities. Disabil Rehabil 2004:26: 485-494. 

 10.  Motl RW, McAuley E. Longitudinal analysis of physical activity and symptoms as 

predictors of change in functional limitations and disability in multiple sclerosis. 

Rehabil Psychol 2009:54: 204-210. 

 11.  Gandek B, Ware JE, Aaronson NK 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. 

 12.  Young NL, Rochon TG, McCormick A, Law M, Wedge JH, Fehlings D. The health 

and quality of life outcomes among youth and young adults with cerebral palsy. Arch 
Phys Med Rehabil 2010:91: 143-148. 

 13.  Hutzler Y, Sherrill C. Defining adapted physical activity: international perspectives. 

Adapt Phys Activ Q 2007:24: 1-20. 

 14.  Dishman RK, Saunders RP, Motl RW, Dowda M, Pate RR. Self-efficacy moderates 

the relation between declines in physical activity and perceived social support in high 

school girls. J Pediatr Psychol 2009:34: 441-451. 

 15.  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. 

 16.  Dixon G, Thornton EW, Young CA. Perceptions of self-efficacy and rehabilitation 

among neurologically disabled adults. Clin Rehabil 2007:21: 230-240. 

 17.  de Ridder D., Schreurs K. Developing interventions for chronically ill patients: is 

coping a helpful concept? Clin Psychol Rev 2001:21: 205-240. 

 18.  Hamnes B, Hauge MI, Kjeken I, Hagen KB. 'I have come here to learn how to cope 

with my illness, not to be cured': a qualitative study of patient expectations prior to a 

one-week self-management programme. Musculoskeletal Care 2011:9: 200-210. 

 

 
COPYRIGHT© 2016 EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 

18 

 19.  Ryan RM, Deci EL. Self-determination theory and the facilitation of intrinsic 

motivation, social development, and well-being. Am Psychol 2000:55: 68-78. 

 20.  Rimmer JH, Chen MD, McCubbin JA, Drum C, Peterson J. Exercise intervention 

research on persons with disabilities: what we know and where we need to go. Am J 
Phys Med Rehabil 2010:89: 249-263. 

 21.  Roe C, Dalen H, Lein M, Bautz-Holter E. Comprehensive rehabilitation at Beitostolen 

Healthsports Centre: influence on mental and physical functioning. J Rehabil Med 

2008:40: 410-417. 

 22.  Saebu M, Sorensen M. Motivation for physical activities in young adults with physical 

disabilities during a rehabilitation stay: longitudinal test of self-determination theory. J 
Applied Social Psychol 2013:43: 612-625. 

 23.  Ware J, Jr., 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. 

 24.  Ware, JE, Kosinski, M, and Turner-Bowker, DM. How to Score Version 2 of the SF-

12 (R) Health Survey. Quality Metric Incorporated.  2002.  Lincoln,RI.  

Ref Type: Report 

 25.  Wolfe F. Fatigue assessments in rheumatoid arthritis: comparative performance of 

visual analog scales and longer fatigue questionnaires in 7760 patients. J Rheumatol 
2004:31: 1896-1902. 

 26.  Farrar JT, Portenoy RK, Berlin JA, Kinman JL, Strom BL. Defining the clinically 

important difference in pain outcome measures. Pain 2000:88: 287-294. 

 27.  Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of 

cross-cultural adaptation of self-report measures. Spine 2000:25: 3186-3191. 

 28.  Lorig, K, Stewart, A, Ritter, P, Gonzalez, V, Laurent, D, and Lyncj, J. Outcome 

Measures for Health Education and other Health Care Interventions. Thousand Oaks 

CA.  1996.  Sage Publications.  

Ref Type: Report 

 29.  Markland D, Tobin V. A modification to the behavioural regulation in exercise 

questionnaires to include an assessent of a motivation. J Sport Exercise Psychol 2004: 

191-196. 

 30.  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. 

 31.  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. 

 

 
COPYRIGHT© 2016 EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 

19 

 32.  Blaasvaer S, Stanghelle JK. [Rehabilitation with proper physical activities--what 

happens with patients' quality of life?]. Tidsskr Nor Laegeforen 1999:119: 1281-1286. 

 33.  Smart NA, Murison R. Rate of change in physical fitness and quality of life and 

depression following exercise training in patients with congestive heart failure. 

Congest Heart Fail 2013:19: 1-5. 

 34.  Lauret GJ, van Dalen DC, Willigendael EM et al. Supervised exercise therapy for 

intermittent claudication: current status and future perspectives. Vascular 2012:20: 12-

19. 

 35.  Maruf FA, Akinpelu AO, Salako BL. Self-reported quality of life before and after 

aerobic exercise training in individuals with hypertension: a randomised-controlled 

trial. Appl Psychol Health Well Being 2013:5: 209-224. 

 36.  Roine E, Roine RP, Rasanen P, Vuori I, Sintonen H, Saarto T. Cost-effectiveness of 

interventions based on physical exercise in the treatment of various diseases: a 

systematic literature review. Int J Technol Assess Health Care 2009:25: 427-454. 

 37.  Tallner A, Waschbisch A, Hentschke C, Pfeifer K, Maurer M. Mental Health in 

Multiple Sclerosis Patients without Limitation of Physical Function: The Role of 

Physical Activity. Int J Mol Sci 2015:16: 14901-14911. 

 38.  Stuifbergen AK, Blozis SA, Harrison TC, Becker HA. Exercise, functional limitations, 

and quality of life: A longitudinal study of persons with multiple sclerosis. Arch Phys 
Med Rehabil 2006:87: 935-943. 

 39.  Rombaut L, Malfait F, Cools A, De PA, Calders P. Musculoskeletal complaints, 

physical activity and health-related quality of life among patients with the Ehlers-

Danlos syndrome hypermobility type. Disabil Rehabil 2010. 

 40.  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. 

 41.  Latimer A, Ginis K, Arbour K. The efficacy of an implementation intention 

intervention for promoting physical activity among individuals with spinal cord injury. 

A randomiced controlled trial. Rehabil Psychol 2006:51: 273-280. 

 42.  Loza E, Abasolo L, Jover JA, Carmona L. Burden of disease across chronic diseases: a 

health survey that measured prevalence, function, and quality of life. J Rheumatol 
2008:35: 159-165. 

 43.  van der Ploeg HP, Streppel KR, Van der Beek AJ et al. Successfully improving 

physical activity behavior after rehabilitation. Am J Health Promot 2007:21: 153-159. 

 44.  Uhlig T, Loge JH, Kristiansen IS, Kvien TK. Quantification of reduced health-related 

quality of life in patients with rheumatoid arthritis compared to the general population. 

J Rheumatol 2007:34: 1241-1247. 

 45.  Casetta I, Riise T, Wamme NM et al. Gender differences in health-related quality of 

life in multiple sclerosis. Mult Scler 2009:15: 1339-1346. 

 

 
COPYRIGHT© 2016 EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



 

 

20 

 46.  Ware JE, Jr., Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. 

Conceptual framework and item selection. Med Care 1992:30: 473-483. 

 47.  Turner-Bowker DM, Bayliss MS, Ware JE, Jr., Kosinski M. Usefulness of the SF-8 

Health Survey for comparing the impact of migraine and other conditions. Qual Life 
Res 2003:12: 1003-1012. 

 48.  Garratt AM, Ruta DA, Abdalla MI, Buckingham JK, Russell IT. The SF36 health 

survey questionnaire: an outcome measure suitable for routine use within the NHS? Br 
Med J 1993:306: 1440-1444. 

 49.  Carreon LY, Sanders JO, Diab M, Sucato DJ, Sturm PF, Glassman SD. The minimum 

clinically important difference in Scoliosis Research Society-22 Appearance, Activity, 

And Pain domains after surgical correction of adolescent idiopathic scoliosis. Spine 
(Phila Pa 1976 ) 2010:35: 2079-2083. 

 50.  Preede L, Saebu M, Perrin PB 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. 

 51.  Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement: Updated guidelines 

for reporting parallel group randomised trials. J Clin Epidemiol 2010. 

 52.  Freeman JA, Langdon DW, Hobart JC, Thompson AJ. The impact of inpatient 

rehabilitation on progressive multiple sclerosis. Ann Neurol 1997:42: 236-244. 

 

 

 

 
COPYRIGHT© 2016 EDIZIONI MINERVA MEDICA 

 

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one 
copy of this Article. It is not permitted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute 
the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access to the Article. The use of all or any 
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not 
permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to 
frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.  

 



Table 1: Demographic and clinical characteristics at baseline for the intervention and control 
groups. 
 Intervention 

(n=118) 
Control 
(n=120) 

Age (SD) years 51 (14) 51 (12) 
Gender (female) % 60 55 
Living in town/township %  38 50 
Education (university) % 43 51 
Employed % 35 39 
Personal assistance (> 2 hours per week) %  15 23 
Living alone % 35 35 
Disability - Neurological % 
                 - Musculoskeletal % 
                 - Other % 

50 
27 
23 

45 
30 
24 

 Mean (SD) Mean (SD) 
Exercise-efficacy  
Social-efficacy 
Chronic disease-efficacy 

7.40 (2.00) 
6.98 (2.32) 
6.72 (1.81) 

7.55 (2.19) 
6.83 (2.44) 
6.25 (1.86) 

aMotivation 2.57 (0.39) 2.57 (0.41) 
Pain 37.11 (26.15) 39.09 (28.09) 
Fatigue 46.34 (31.46) 53.45 (30.09) 
PCS 37.89 (9.46) 36.44 (9.53) 
MCS 48.26 (9.46) 49.05 (11.35) 
*p<0.05 

Table 2. Multiple regression analysis with multiple imputation of missing data. Changes in 
physical functioning (PCS) and mental functioning (MCS) from baseline to 4-week follow-up 
in the intervention (n=118) and control group (n=120). 
 PCS changes MCS changes 

 
β CI P β CI P 

Intervention/Control -3.25 -5.11, -1.39 0.001* -2.31 -4.31, -0.31 0.02* 
PCS baseline -0.31 -0.41, -0.22 <0.001*    
MCS baseline    -0.40 -0.49, -0.30 <0.001* 
*p<0.05 
Adjusted R2 PCS change=0.16, Adjusted R2 MCS change=0.22  
 

 

Table 3. Changes in clinical factors during rehabilitation/waiting-list period.  
 Intervention group 

(n=94) 
Control group 
(n=108) 

 Mean change (SD) P Mean change (SD) P 
Exercise-efficacy  
Social-efficacy 
Chronic-disease efficacy 

0.52 (1.78) 
1.22 (1.67) 
0.58 (1.53) 

0.06 
<0.001* 
<0.001* 

-0.12 (1.70) 
0.18 (2.03) 
0.28 (1.57) 

0.45 
0.37 
0.08 
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Autonomous motivation 0.08 (0.33) 0.01* -0.005 (0.32) 0.87 
Pain -8.13 (26.62) 0.004* -0.45 (18.73) 0.80 
Fatigue -10.82 (28.11) <0.001* -2.94 (20.70) 0.15 
*p<0.05 

Table 4. Multiple regression with demographic factors and changes in self-efficacy, 
autonomous motivation, pain and fatigue during rehabilitation as predictors for changes in 
physical functioning (PCS) and mental functioning (MCS) from baseline to 4-week follow-up 
in the Intervention group (n=94).   
 PCS changes MCS changes 

 
β CI P β CI P 

Age -0.09 -0.22, -0.04 0.18 0.10 -0.05, 0.25 0.19 
Gender 2.54 -1.07, 6.15 0.17 -1.54 -5.73, 2.65 0.47 
Disability group 2.35 0.17, 4.53 0.04* 0.25 -2.27, 2.76 0.85 

Exercise-efficacy  
Social-efficacy 
Chronic disease-efficacy 

0.57 
-1.47 
0.50 

-0.66. 1.80 
-2.71, -0.23 
-0.84, 1.85 

0.36 
0.02* 
0.46 

0.14 
-1.44 
-0.17 

-1.30, 1.59 
-2.87, -0.02 
-1.73, 1.38 

0.85 
0.05* 
0.83 

Autonomous motivation 1.07 -4.37, 6.51 0.07 3.17 -3.22, 9.56 0.33 
Pain -0.04 -0.11, 0.03 0.26 0.03 -0.06, 0.11 0.11 
Fatigue 0.01 -0.06, 0.08 0.73 -0.00 -0.08, 0.8 0.08 
PCS baseline -0.44 -0.63, -0.24 <0.001*    
MCS baseline    -0.40 -0.49, -0.30 <0.001* 
*p<0.05 
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Fig 1:  Flow chart of participants 
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