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Background

Lower back and neck pain were the leading global causes of disability between 
1990 and 2015 [1]. Between 2007 and 2011, 17% of the Dutch working 
population suffered from some form of musculoskeletal pain, such as low back, 
neck and shoulder pain [2]. Following the onset of musculoskeletal pain, most 
individuals (75-90%) recover within 8 weeks to become pain free [3,4]. However, 
10-15% will be disabled at 3 months [4,5], representing a progression from 
acute to chronic musculoskeletal pain (CMP) [6]. The socioeconomic burden 
of CMP involves costs related directly to healthcare, loss of productivity, early 
retirement, and disability benefits [2, 7, 8]. In the Netherlands, 4.1 billion euros 
(3.7 percent of gross domestic product [9]) was spent in 2008 on disability 
and sickness benefits [10]; a significant proportion of this is directly related to 
patients with CMP. Furthermore, those with CMP are often unable to participate 
in work or full-time employment [2, 10]. Engaging in paid work has been proven 
to be of benefit at both a group and a patient level, providing income, enabling 
social relationships, structuring time, and supporting individual development [11, 
12]. Therefore, achieving sustainable levels of work participation in workers with 
CMP is of significant importance from both a societal and individual perspective.

Vocational rehabilitation

Research has shown that multi-domain VR is beneficial in achieving sustainable 
levels of work participation in sick-listed workers with CMP [13-16]. VR can 
be understood as an interdisciplinary, multi-domain intervention program, 
comprising multimodal treatments provided by a multidisciplinary team, 
collaborating in the assessment and treatment of patients using a shared 
biopsychosocial model [17-21] and shared goals [22]. The primary aim of VR is 
to achieve and optimize work participation [23]. Secondary aims of VR might 
be the reduction of disability or health care usage. VR consists of components 
from three primary domains of intervention [16]:

1. Health-focused interventions, such as graded activity/physical exercises, 
cognitive behavioral therapy (CBT), education, and occupational therapy.

2. Service coordination interventions, such as the development of return to 
work (RTW) plans, case management, education, and training.

3. Work modification interventions, such as modified duties, modified working 
hours, supernumerary replacements (e.g., modified work), ergonomic 
adjustments, and other worksite adjustments.
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A program is classed as “multi-domain” when it contains multiple intervention 
components from at least two of the three domains described [16].

Despite convincing evidence that VR can achieve sustainable work participation 
in patients with CMP [5, 14-16], there are a number of research gaps concerning 
the “clinimetrics” and “dose-content” of VR. This thesis looks explicitly at 
these factors—directly addressing deficiencies identified in the literature and 
supplementing the existing knowledge base—to the end of improving the overall 
quality of VR that can be delivered.

Clinimetrics research gap

In order to develop both clinical practice and research methodology, it is 
necessary to assess the clinimetric properties of VR. To do so, and to be able to 
relate this to VR effectiveness in our target population, we need to be able to 
assess the biopsychosocial characteristics of CMP populations, as well as measure 
the outcomes of interventions. No existing questionnaire set or measurement 
tool specifically tailored towards VR is currently available in the Netherlands; 
furthermore, the clinimetric properties of existing instruments focusing on work 
participation, healthcare usage, and disability are not directly applicable to the 
context of Dutch VR. These factors form part of the “clinimetrics research gap” 
identified in this thesis and will be addressed over the following four sections.

Core set development
For purposes of clinical practice and research, similar population characteristics 
and outcome measures (such as patient reported outcome measures, or 
“PROMS”) are collected to allow assessment of a specific clinical intervention. 
This enhances comparability (benchmarking) and allows researchers to develop 
studies in order to improve clinical and cost effectiveness [24]. Two measurement 
tools (questionnaires) have been developed in recent years that are directly 
relevant to the content of this thesis: one in the field of vocational rehabilitation 
(the brief ICF Core Set for vocational rehabilitation [25]) and one in the field of 
pain (the Initiative on Methods, Measurement, and Pain Assessment in Clinical 
Trials (IMMPACT)) [26, 27]. These were developed for use in two broad clinical 
areas (pain and work); however, no core set of questionnaires exist that can 
address both factors simultaneously. In order to be able to adequately measure 
pain within the context of VR, a tool that can integrate both “pain” and “work” 
is required. The two aforementioned instruments can be useful in this context, 

1
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but they should be merged and made applicable to the specific context, patient 
group, and setting1.

Measurement of work participation
The goal of multi-domain VR is to facilitate sustainable work participation [23]. 
Work participation can be quantified through the functions of absenteeism 
(referring to unscheduled employee absence from work) and presenteeism 
(referring to productivity loss while at work). These two constructs can be 
grouped as “productivity loss measures.” Productivity loss can be estimated 
using nationwide disability benefit databases or using PROMS [16]. In contrast to 
other European countries, a nationwide sickness benefit database is not available 
to researchers within the Netherlands; hence, Dutch researchers must assess 
productivity loss through the use of PROMS. In order to identify and evaluate 
productivity loss rates before, during, or after VR, it is important that PROMS 
are derived in a way that is valid, reliable, and responsive. There have been 
several tools developed for looking at productivity loss over recent years [28-
34], but these can not be directly applied to the Dutch VR context. Moreover, 
the reliability of existing productivity loss measures is, in general, poor [28, 
32, 33]. Another shortcoming of existing tools is that information regarding 
responsiveness and interpretation of change of productivity loss measures is 
lacking. These measures are important to allow adequate evaluation of VR 
programs on both an individual and group level, and to enhance benchmarking.

Measurement of healthcare usage
Information concerning healthcare usage is required when performing cost-
effectiveness analyses. A Dutch questionnaire, the Trimbos iMTA questionnaire 
measuring the costs of psychiatric illnesses (TiCP, part I), has been developed 
to assess healthcare usage in mental health patients [35]. This questionnaire 
showed adequate clinimetric properties and is recommended in the Dutch 
guideline for health economic evaluations [36]. The TiCP, however, is not directly 
applicable to the patient group and setting of this thesis, and should, therefore, 
be adapted and tested according to clinimetric principles.

Measurement of disability
Patients with CMP can suffer from many problems outside the workplace; for 
example, problems in self-care, childcare activities, and social participation 

1 In this thesis, this group refers to patients with CMP with reduced work participation, referred for 
VR in the Netherlands.
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have all been described in relation to CMP. Therefore, an important secondary 
outcome of interdisciplinary VR is the level of pain-related disability. A valid and 
reliable questionnaire to measure pain-related disability is the Pain Disability 
Index (PDI) [37-40]. The PDI is a generic questionnaire and can, by definition, 
be applied to different patient groups, including those with chronic low back pain, 
fibromyalgia, cancer, or chronic widespread pain. The utility of the PDI is high 
because it is easy to understand and can be conducted over a short period, as 
it consists of only seven questions [41].

Nevertheless, a lack of consensus exists regarding how to interpret change 
scores in PDI following discharge from a treatment program. Information 
about the responsiveness of the PDI is needed to calculate the interpretation 
of change score. Responsiveness of the PDI has been previously studied in a 
Dutch pain rehabilitation setting [41], although this study did not account for 
measurement error. It is therefore unknown whether the cutoff point (i.e., the 
minimal important change) identified in this study represented real change or 
was affected by measurement error. Moreover, the change score for a multi-item 
questionnaire with a continuous outcome scale might vary according to baseline 
scores (they may be baseline dependent) [42-44]. It can be hypothesized, 
therefore, that patients with a high disability score at baseline should exhibit 
a greater increase in score on PDI—thus allowing us to infer that a clinically 
relevant change in pain-related disability has occurred—compared with patients 
with a low disability score at baseline. This hypothesis will be studied.

Dose-content research gap

As described previously, research has shown multi-domain VR to be beneficial 
in achieving sustainable levels of work participation in sick-listed workers with 
CMP [5, 14-16]. However, the effect sizes reported are moderate [14-16, 45]. 
Moreover, since existing programs are extensive and of high cost, there is a 
demand for simple, low-cost VR programs [13, 14]. It is unknown as to whether 
complex patient groups, such as those with CMP and reduced work participation, 
could benefit from such—simplified—programs. Application of VR programs also 
tends to be fairly nonspecific; it is therefore not fully understood which treatment 
components work best for whom. Optimal practice in the construction and 
application of VR programs have, in summation, not been comprehensively 
established. This is the second research gap addressed in this thesis, described 
henceforth as a “dose-content” issue, and is explored over the next two sections.

1
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Content
A wide range of content exists across the VR programs described in the literature 
[14-16, 45,46] both in terms of their constituent components and their domains 
of application. This hinders guideline development and the development of 
specific recommendations for rehabilitation centers and policymakers. A 
systematic review [14] of the effectiveness of community- and workplace-
based interventions in musculoskeletal-related sickness absence showed that 
concerning the earlier mentioned intervention domains (health-focused, service 
coordination, work modification), five studies (12%) contained components from 
all three domains, 12 studies (29%) contained components from the “health-
focused” and either “work modification” or “service coordination” domains, 21 
studies (50%) contained components only from the “health-focused” domain, 
and 4 studies (10%) contained only components from the “work modification” 
or “service coordination” domain [14]. The review advised a focus on the 
implementation of simple, low-cost interventions containing a work-based or 
primary care element, as these interventions are the most feasible to conduct 
in clinical or workplace practice, and might be the most cost effective [14]. A 
disadvantage of the review methodology, however, was that the majority of 
included studies were conducted in subacute musculoskeletal pain patients. It 
is unknown, therefore, as to whether their conclusions are applicable to patients 
with chronic musculoskeletal pain.

Another review [16], aiming to explore the effectiveness of workplace 
interventions on work participation in musculoskeletal, pain-related, and mental 
health conditions, showed similar patterns in treatment program content. This 
review identified 15 (42%) single-domain studies and 21 (58%) multi-domain 
studies. Of the latter, 15 studies contained treatment components from all 
three domains. The authors concluded that multi-domain interventions, with 
components from at least two of the three domains, can help reduce time lost 
from work in CMP-related conditions [16]. These two review articles present 
contrasting conclusions and recommendations for VR program design: should a 
VR program be comprehensive (consisting of multiple components from all three 
domains), or simpler, and less comprehensive (containing fewer components 
from two domains)? Given this lack of consensus, it is meaningful to explore the 
core components of clinically- and cost-effective multi-domain VR.

Dosage
It is currently unknown as to what dosage of VR treatment (a term incorporating 
treatment duration, intensity, number of contact hours, and number of disciplines 
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involved) is optimal for patients with CMP and reduced work participation. The 
literature describes a variety of differing dosages between programs with, 
apparently, little impact on work participation levels. For example, a review 
showed that effective VR programs for patients with CMP ranged from those 
with 6 contact hours to those containing more than 70 contact hours [14]. 
Another review demonstrated that pain rehabilitation programs containing 7 to 
197 contact hours were effective in enhancing the work participation of patients 
with CMP [45]. Furthermore, the last two decades have provided a growing 
evidence base for the premise that less-comprehensive vocational rehabilitation 
programs may be non-inferior (when compared to comprehensive programs) in 
their impact on work participation [45, 47-53]. For instance, several randomized 
controlled trials have shown that VR programs with differing numbers of contact 
hours were non-inferior to each other with regard to enhancing the work 
participation of sick-listed workers with CMP (e.g., 18.5 hrs vs. 52 hrs [47], 
15 hrs vs. 120 hrs [52], and 10 hrs vs. 120 hrs [54, 55]). In addition, a Dutch 
qualitative study showed that patients’ and clinicians’ satisfaction with a pain 
rehabilitation program was independent of the program dosage [56]. Thus far, no 
quantitative “dose-response” studies have been performed in the Netherlands. 
As VR programs in the Netherlands are commonplace, and since evidence has 
shown that geographic location can affect rehabilitation results [57], a dose-
response study looking specifically at VR in the Netherlands can be justified.

Thesis objective and research questions

The overall aim of this thesis is to contribute to the quality improvement of 
vocational rehabilitation for patients with chronic musculoskeletal pain and 
reduced work participation.

The aim of this thesis is divided into two parts:

I. To investigate the clinimetric properties of work participation, healthcare 
usage, and pain-related disability measures.

II. To investigate the relationship between the dosage and content of VR on 
work participation.

 

1
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The research questions of this thesis are:

Part I: Clinimetric

1. Which questionnaires should be included in a focused “VR-pain Core Set” 
that can be used across VR practice in the Netherlands and can examine 
clinical and cost effectiveness?

2. What are the clinimetric properties of work participation, healthcare 
usage, and pain-related disability questionnaires for patients with CMP 
and reduced work participation in attendance of, and following discharge 
from, VR in the Netherlands?

 
Part II: Dose-content

3. What are the opinions and experiences of patients, professionals, and 
managers regarding the usefulness and feasibility of “comprehensive” 
and “less-comprehensive” VR programs?

4. Are patients with CMP and reduced work participation who attended “VR 
with work module” more likely to achieve work participation than patients 
who attended “VR without work module?”

 
Thesis outline

Part I: Clinimetric. Research questions 1 and 2 are answered with Chapters 2-4.

• Chapter 2: development of a consensus-based “VR-pain Core Set” of 
patient-reported outcome measures for use in patients with CMP and 
reduced work participation enrolled in VR programs in the Netherlands.

• Chapter 3: examination of the reliability, agreement, and responsiveness 
of a work productivity questionnaire (iPCQ-VR) and a healthcare usage 
questionnaire (TiCP-VR), both developed for patients with CMP and 
reduced work participation in attendance of, and following discharge from, 
VR in the Netherlands.

• Chapter 4: determination of the responsiveness and interpretation of 
change scores of the Pain Disability Index, in patients with CMP and 
reduced work participation at discharge from VR.
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Part II: Dose-content. Research questions 3 and 4 will be answered with 
Chapters 5-7.

• Chapter 5: a study protocol for a multicenter, randomized controlled 
trial aiming to study the effectiveness and cost effectiveness of 
“comprehensive” and “less-comprehensive” VR in patients with CMP and 
reduced work participation.

• Chapter 6: a qualitative study, in which patients, professionals, and 
managers with experiences in a multicenter RCT (Chapter 5) were 
asked about the usefulness and feasibility of “comprehensive” and “less-
comprehensive” VR programs.

• Chapter 7: a retrospective cohort study, in which the likelihood of 
successful work participation following a VR program with or without 
work module was assessed.

Chapter 8 is the general discussion of this thesis.

1



18

Chapter 1

References 

1. Global, regional, and national incidence, prevalence, and years lived with disability 
for 310 diseases and injuries, 1990-2015: a systematic analysis for the Global Burden 
of Disease Study 2015. Lancet. 2016 Oct 8;388(10053):1545-602.

2. de Vroome EM, Uegaki K, van der Ploeg CP, Treutlein DB, Steenbeek R, de Weerd M, 
et al. Burden of Sickness Absence Due to Chronic Disease in the Dutch Workforce 
from 2007 to 2011. J Occup Rehabil. 2015 Dec;25(4):675-84.

3. Hayden JA, Dunn KM, van der Windt DA, Shaw WS. What is the prognosis of back 
pain? Best Pract Res Clin Rheumatol. 2010 Apr;24(2):167-79.

4. Oude Nijeweme–d’Hollosy W, Van Velsen L, Soer R, Hermens H. Design of a Web-
based Clinical Decision Support System for Guiding Patients with Low Back Pain to 
the Best Next Step in Primary Healthcare. The 9th International Joint Conference on 
Biomedical Engineering Systems and Technologies (BIOSTEC 2016) 2016. p. 229-39.

5. Waddell G, Burton A, Kendall N. Vocational rehabilitation: what works, for whom, 
and when? The Stationery Office 2013.

6. Steenstra IA, Munhall C, Irvin E, Oranye N, Passmore S, Van Eerd D, et al. Systematic 
Review of Prognostic Factors for Return to Work in Workers with Sub Acute and 
Chronic Low Back Pain. J Occup Rehabil. 2017 Sep;27(3):369-81.

7. Lambeek LC, van Tulder MW, Swinkels IC, Koppes LL, Anema JR, van Mechelen W. 
The trend in total cost of back pain in The Netherlands in the period 2002 to 2007. 
Spine (Phila Pa 1976). 2011 Jun;36(13):1050-8.

8. Escorpizo R HD, Stucki G, Brage S. Handbook of Vocational Rehabilitation and 
Disability Evaluation. Springer, 2014.

9. Sickness, Disability and Work: Breaking the Barriers. A synthesis of findings across 
OECD countries. OECD 2010.

10. Steenbeek R, Hooftman W, Geuskens G, Wevers C. Objectiveren van 
gezondheidsgerelateerde nonparticipatie en de vermijdbare bijdrage van de 
gezondheidszorg hieraan (Objectification of health-related non-participation and 
the avoidable contribution of health care to this) TNO 2010.

11. Sheppard DM, Frost D. A new vocational rehabilitation service delivery model 
addressing long-term sickness absence. British Journal of Occupational Therapy. 
2016;79(11):677-81

12. Saunders SL, Nedelec B. What work means to people with work disability: a scoping 
review. J Occup Rehabil. 2014 Mar;24(1):100-10.

13. Aasdahl L, Fimland MS. Is there really a “golden hour” for work disability 
interventions? a narrative review. Disabil Rehabil. 2019 Jan;(3):1-8.

14. Palmer KT, Harris EC, Linaker C, Barker M, Lawrence W, Cooper C, et al. Effectiveness 
of community- and workplace-based interventions to manage musculoskeletal-
related sickness absence and job loss: a systematic review. Rheumatology (Oxford). 
2012 Feb;51(2):230-42.

15. van Vilsteren M, van Oostrom SH, de Vet HC, Franche RL, Boot CR, Anema JR. 
Workplace interventions to prevent work disability in workers on sick leave. Cochrane 
Database Syst Rev. 2015 Oct 5(10):CD006955.



19

Chapter 1

16. Cullen KL, Irvin E, Collie A, Clay F, Gensby U, Jennings PA, et al. Effectiveness of 
Workplace Interventions in Return-to-Work for Musculoskeletal, Pain-Related and 
Mental Health Conditions: An Update of the Evidence and Messages for Practitioners. 
J Occup Rehabil. 2018 Mar;28(1):1-15.

17. Engel GL. The need for a new medical model: a challenge for biomedicine. Science. 
1977 Apr 8;196(4286):129-36.

18. Waddel G, Burton AK. Concepts of rehabilitation for the management of common 
health problems. The Stationery Office 2004.

19. Wade D. Rehabilitation--a new approach. Overview and Part One: the problems. 
Clin Rehabil. 2015 Nov;29(11):1041-50.

20. Wade D. Rehabilitation - a new approach. Part two: the underlying theories. Clin 
Rehabil. 2015 Dec;29(12):1145-54.

21. Wade D. Rehabilitation - a new approach. Part three: the implications of the theories. 
Clin Rehabil. 2016 Jan;30(1):3-10.

22. Task Force on Multimodal Pain Treatment Defines Terms for Chronic Pain 
Care. Accessed 22 March 2019; Available from: http://www.iasp-pain.org/
PublicationsNews/NewsDetail.aspx?ItemNumber=6981.

23. Escorpizo R, Reneman MF, Ekholm J, Fritz J, Krupa T, Marnetoft SU, et al. A 
conceptual definition of vocational rehabilitation based on the ICF: building a shared 
global model. J Occup Rehabil. 2011 Jun;21(2):126-33.

24. Heneghan C, Goldacre B, Mahtani KR. Why clinical trial outcomes fail to translate 
into benefits for patients. Trials. 2017 Mar 14;18(1):122.

25. Finger ME, Escorpizo R, Glassel A, Gmunder HP, Luckenkemper M, Chan C, et al. 
ICF Core Set for vocational rehabilitation: results of an international consensus 
conference. Disabil Rehabil. 2012;34(5):429-38.

26. Turk DC, Dworkin RH, Allen RR, Bellamy N, Brandenburg N, Carr DB, et al. Core 
outcome domains for chronic pain clinical trials: IMMPACT recommendations. Pain. 
2003 Dec;106(3):337-45.

27. Turk DC, Dworkin RH, Revicki D, Harding G, Burke LB, Cella D, et al. Identifying 
important outcome domains for chronic pain clinical trials: an IMMPACT survey of 
people with pain. Pain. 2008 Jul 15;137(2):276-85.

28. Beaton DE, Tang K, Gignac MA, Lacaille D, Badley EM, Anis AH, et al. Reliability, 
validity, and responsiveness of five at-work productivity measures in patients 
with rheumatoid arthritis or osteoarthritis. Arthritis Care Res (Hoboken). 2010 
Jan;62(1):28-37.

29. Bouwmans C, Krol M, Severens H, Koopmanschap M, Brouwer W, Hakkaart-van 
Roijen L. The iMTA Productivity Cost Questionnaire: A Standardized Instrument 
for Measuring and Valuing Health-Related Productivity Losses. Value Health. 2015 
Sep;18(6):753-8.

30. Krol M, Brouwer W. How to estimate productivity costs in economic evaluations. 
Pharmacoeconomics. 2014 Apr;32(4):335-44.

31. Krol M, Brouwer W, Rutten F. Productivity costs in economic evaluations: past, 
present, future. Pharmacoeconomics. 2013 Jul;31(7):537-49.

1



20

Chapter 1

32. Leggett S, van der Zee-Neuen A, Boonen A, Beaton DE, Bojinca M, Bosworth A, 
et al. Test-retest Reliability and Correlations of 5 Global Measures Addressing At-
work Productivity Loss in Patients with Rheumatic Diseases. J Rheumatol. 2016 
Feb;43(2):433-9.

33. Tang K. Estimating productivity costs in health economic evaluations: a review of 
instruments and psychometric evidence. Pharmacoeconomics. 2015 Jan;33(1):31-48.

34. Zhang W, Bansback N, Anis AH. Measuring and valuing productivity loss due to poor 
health: A critical review. Soc Sci Med. 2011 Jan;72(2):185-92.

35. Bouwmans C, De Jong K, Timman R, Zijlstra-Vlasveld M, Van der Feltz-Cornelis C, 
Tan Swan S, et al. Feasibility, reliability and validity of a questionnaire on healthcare 
consumption and productivity loss in patients with a psychiatric disorder (TiC-P). 
BMC Health Serv Res. 2013;13:217.

36. Hakkaart-van Roijen L, Tan S, Bouwmans C. Cost research guide. Methods and 
standard cost prices for economic evaluations in health care. [In Dutch: Handleiding 
voor kostenonderzoek. Methoden en standaard kostprijzen voor economische 
evaluaties in de gezondheidszorg]. Rotterdam: College voor zorgverzekeringen 2010.

37. Chibnall JT, Tait RC. The Pain Disability Index: factor structure and normative data. 
Arch Phys Med Rehabil. 1994 Oct;75(10):1082-6.

38. Gronblad M, Hupli M, Wennerstrand P, Jarvinen E, Lukinmaa A, Kouri JP, et al. 
Intercorrelation and test-retest reliability of the Pain Disability Index (PDI) and the 
Oswestry Disability Questionnaire (ODQ) and their correlation with pain intensity 
in low back pain patients. Clin J Pain. 1993 Sep;9(3):189-95.

39. Jerome A, Gross RT. Pain disability index: construct and discriminant validity. Arch 
Phys Med Rehabil. 1991 Oct;72(11):920-2.

40. Soer R, Koke AJ, Vroomen PC, Stegeman P, Smeets RJ, Coppes MH, et al. Extensive 
validation of the pain disability index in 3 groups of patients with musculoskeletal 
pain. Spine (Phila Pa 1976). 2013 Apr 20;38(9):E562-8.

41. Soer R, Reneman MF, Vroomen PC, Stegeman P, Coppes MH. Responsiveness and 
minimal clinically important change of the Pain Disability Index in patients with 
chronic back pain. Spine (Phila Pa 1976). 2012 Apr 15;37(8):711-5.

42. Baker DW, Hays RD, Brook RH. Understanding changes in health status. Is the floor 
phenomenon merely the last step of the staircase? Med Care. 1997 Jan;35(1):1-15.

43. Tubach F, Ravaud P, Baron G, Falissard B, Logeart I, Bellamy N, et al. Evaluation 
of clinically relevant changes in patient reported outcomes in knee and hip 
osteoarthritis: the minimal clinically important improvement. Ann Rheum Dis. 2005 
Jan;64(1):29-33.

44. Olsen MF, Bjerre E, Hansen MD, Tendal B, Hilden J, Hrobjartsson A. Minimum 
clinically important differences in chronic pain vary considerably by baseline pain 
and methodological factors: systematic review of empirical studies. J Clin Epidemiol. 
2018 Sep;101:87-106.

45. Waterschoot FP, Dijkstra PU, Geertzen JH, Reneman MF. Dose or content? 
Effectiveness of pain rehabilitation programs for patients with chronic low back 
pain: A systematic review. Pain. 2014 Jan;155(1):179-89.

46. Kamper SJ, Apeldoorn AT, Chiarotto A, Smeets RJ, Ostelo RW, Guzman J, et al. 
Multidisciplinary biopsychosocial rehabilitation for chronic low back pain: Cochrane 
systematic review and meta-analysis. BMJ. 2015 Feb 18;350:h444.



21

Chapter 1

47. Aasdahl L, Pape K, Vasseljen O, Johnsen R, Gismervik S, Halsteinli V, et al. Effect of 
Inpatient Multicomponent Occupational Rehabilitation Versus Less Comprehensive 
Outpatient Rehabilitation on Sickness Absence in Persons with Musculoskeletal- or 
Mental Health Disorders: A Randomized Clinical Trial. J Occup Rehabil. 2017 Apr 11.

48. Brendbekken R, Eriksen HR, Grasdal A, Harris A, Hagen EM, Tangen T. Return to 
Work in Patients with Chronic Musculoskeletal Pain: Multidisciplinary Intervention 
Versus Brief Intervention: A Randomized Clinical Trial. J Occup Rehabil. 2017 
Mar;27(1):82-91.

49. Jensen C, Jensen OK, Nielsen CV. Sustainability of return to work in sick-listed 
employees with low-back pain. Two-year follow-up in a randomized clinical trial 
comparing multidisciplinary and brief intervention. BMC Musculoskelet Disord. 2012 
Aug 25;13:156.

50. Moll LT, Jensen OK, Schiottz-Christensen B, Stapelfeldt CM, Christiansen DH, Nielsen 
CV, et al. Return to Work in Employees on Sick Leave due to Neck or Shoulder Pain: 
A Randomized Clinical Trial Comparing Multidisciplinary and Brief Intervention with 
One-Year Register-Based Follow-Up. J Occup Rehabil. 2018 Jun;28(2):346-56.

51. Myhre K, Marchand GH, Leivseth G, Keller A, Bautz-Holter E, Sandvik L, et al. The 
effect of work-focused rehabilitation among patients with neck and back pain: a 
randomized controlled trial. Spine (Phila Pa 1976). 2014 Nov 15;39(24):1999-2006.

52. Ronzi Y, Roche-Leboucher G, Begue C, Dubus V, Bontoux L, Roquelaure Y, et 
al. Efficiency of three treatment strategies on occupational and quality of life 
impairments for chronic low back pain patients: is the multidisciplinary approach 
the key feature to success? Clin Rehabil. 2017 Oct;31(10):1364-73.

53. Reme SE, Tveito TH, Harris A, Lie SA, Grasdal A, Indahl A, et al. Cognitive 
Interventions and Nutritional Supplements (The CINS Trial): A Randomized 
Controlled, Multicenter Trial Comparing a Brief Intervention With Additional Cognitive 
Behavioral Therapy, Seal Oil, and Soy Oil for Sick-Listed Low Back Pain Patients. 
Spine (Phila Pa 1976). 2016 Oct 15;41(20):1557-64.

54. Haldorsen EM, Grasdal AL, Skouen JS, Risa AE, Kronholm K, Ursin H. Is there a right 
treatment for a particular patient group? Comparison of ordinary treatment, light 
multidisciplinary treatment, and extensive multidisciplinary treatment for long-term 
sick-listed employees with musculoskeletal pain. Pain. 2002 Jan;95(1-2):49-63.

55. Skouen JS, Grasdal AL, Haldorsen EM, Ursin H. Relative cost-effectiveness of 
extensive and light multidisciplinary treatment programs versus treatment as 
usual for patients with chronic low back pain on long-term sick leave: randomized 
controlled study. Spine (Phila Pa 1976). 2002 May 1;27(9):901-9. 

56. Reneman MF, Waterschoot FPC, Bennen E, Schiphorst Preuper HR, Dijkstra PU, 
Geertzen JHB. Dosage of pain rehabilitation programs: a qualitative study from 
patient and professionals’ perspectives. BMC Musculoskelet Disord. 2018 Jun 
30;19(1):206.

57. Anema JR, Schellart AJ, Cassidy JD, Loisel P, Veerman TJ, van der Beek AJ. Can 
cross country differences in return-to-work after chronic occupational back pain 
be explained? An exploratory analysis on disability policies in a six country cohort 
study. J Occup Rehabil. 2009 Dec;19(4):419-26.

1




	Chapter 1

