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Introduction 

INTRODUCTION 

Low back pain is one of the most common health problems in Western society.1,2 
Almost 44 % of the Dutch population aged 25 years and over reported low back 
pain during the past 12 months.3 The majority of the persons with low back pain 
are labelled as non-specific, because no underlying pathology can be found.4 
Most of the people get some back pain at some time in their life, but their pain is 
usually mild or moderate and short-lived and has very little effect on daily life.3 
Relatively small percentages (lower than 10%) of the patients with non-specific 
low back pain develop chronic low back pain (CLBP).5 However, a considerable 
impact of CLBP on daily functioning has frequently been reported.3 
An important characteristic of CLBP is its impact on the individual's life. It may 
limit the performance of activities in daily living, work, and leisure time.3 These 
limitations in the performances may impact the general health, overall well-being 
and work ability. Another important characteristic of CLBP is its impact on 
society. Back pain is one of the most common reasons for health care use, work 
loss and sickness benefits. It is responsible for a large amount of the consumption 
of medical resources; about 42% of those reporting low back pain contact a health 
professional because of their pain during the last year.3 Furthermore, back pain 
poses an economic burden to society, mainly in terms of the large number of 
work days lost.6,7 About 31% of the people who reported low back pain also 
reported sickness absence due to low back pain in the previous year.3 Therefore, 
low back pain has a heavy financial burden on society because of the impact on 
medical consumption and sickness absence.8 Approximately 90 % of the total 
costs of back pain to society are indirect costs, due to loss of productivity, 
sickness absence and prolonged disability. Although the group of CLBP patients 
is relatively small to the total group of non-specific back pain, it accounts for 
75% to 90% of the societal costs of back pain.5  
 
Chronic low back pain and the International Classification of Functioning, 
Disability and Health  
To understand the impact of CLBP on patient’s health status the International 
Classification of Functioning, Disability and Health (ICF)9,10 is a useful 
framework. The ICF describes health and health status in terms of functioning 
and disability. The conceptual model in figure 1 illustrates three levels of 
functioning and disability: functioning at body and body structure level, activities 
at the level of the whole person, participation at the level of the whole person in a 
social context. Disability therefore involves dysfunction at one or more of the 
levels of impairments, activity limitations and participation restrictions influenced 
by environmental and personal factors.10 
In most chronic diseases with clear pathology- such as spinal fracture - there is a 
strong relationship between impairment, limitations and restrictions.3 In CLBP 
patients, however, no underlying pathology can be found. Most patients with back 
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pain are limited and restricted in their daily functioning but it is not clear to what 
extent this is caused by pain rather than actual physical impairment.3 To describe 
the impact of CLBP on body function and body structure, disability should be 
described in terms of impairment such as pain intensity, muscle strength and 
range of motion.11 To describe the impact of CLBP on patients daily functioning, 
disability should be described in terms of activity limitations and participation 
restrictions. Patients are not able to carry out the normal activities for the same 
duration and frequency as before. Furthermore, CLBP affects quality of life 
because patients experience restrictions in their social life, at home, in leisure 
time and at work.  
 
 
 

Health status 
 
    
  

Functioning & Disability  
 
 
 
 
Body function   Activity   Participation 
& structure  
 
 
        
       Environmental factors        Personal factors   
                                  
 Figure 1.  Model of health status on the basis of the ICF 
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Chronic low back pain and Rehabilitation Medicine  
In Rehabilitation Medicine, the aim of treatment is to improve daily functioning 
by disability reduction. For many years, treatment in CLBP patients has focused 
on the impairment level of disability. Disability was attributed to pathoanatomical 
dysfunction due to a disease or injury, and could be reduced by physical therapy 
improving muscle strength and endurance, flexibility and cardio respiratory 
endurance.11 Impairment instruments were used as the primary means of inferring 
the severity of disability and evaluating treatment effectiveness.11 Over the years, 
a major conceptual change occurred in the recognition that in CLBP patients the 
pathoanatomical conditions underlying back symptoms are unknown, and that 
impairment instruments could not longer be used to infer the severity of disability 
at the activity and participation level of functioning.  
At present, a lot of rehabilitation interventions for CLBP focus on the activity and 
participation level of functioning. The main focus is on the limitations and 
restrictions in the performance of domestic activities in daily living (ADL). Since 
low back pain is the primary cause of work absence, with huge costs, the impact 
on functioning at work needs to be considered in rehabilitation, also. Due to 
differences in functioning, at home or at work, both ADL and work-related 
instruments should be used to assess the effectiveness of rehabilitation 
interventions.  
 
Psychometric properties 
To obtain evidence about the usefulness of instruments in Rehabilitation 
Medicine, the psychometric properties of the instruments should be acceptable. 
Important psychometric properties are reliability and validity. Reliability refers to 
the extent to which a measurement is consistent and free from errors.12 The most 
common measures of reliability are test-retest reliability and inter-observer 
reliability.13 Consistency involves the extent to which repeated measures in 
individuals remain stable over time, under the same circumstances in the absence 
of treatment. Errors influence the extent of stability over time in the absence of 
treatment. The validity of an instrument is the ability to measure what it is 
intended to measure.12,14 Besides content-, construct- and criterion-related 
validity, responsiveness is an important property in measuring treatment 
effectiveness. Responsiveness involves the ability of an instrument to detect 
clinically important changes in the construct being measured.15,16  
 
ADL-related instruments  
Several questionnaires have been developed to assess the limitations of CLBP 
patients in ADL. These questionnaires have become an important part of 
evaluating treatment efficacy and in research. Frequently used questionnaires are 
the Roland Morris Disability Questionnaire (RMDQ), the Oswestry 
Questionnaire, the Quebec Back Pain Disability Questionnaire, the Waddell 
Index and the Million Index.17-19 The RMDQ is one of the most frequently used 
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questionnaires in rehabilitation practice.17,18 This questionnaire consists of 24 
items chosen from the Sickness Impact Profile to cover a variety of ADL.11,20 
Patients are questioned about their abilities and limitations to perform 24 
activities. The English language version of the RMDQ proved to be valid, reliable 
and responsive.18,19,21-23 
The Dutch language version of the RMDQ (RMDQ-Dv) proved to be valid and 
responsive too.24 A single external criterion was used to investigate the 
responsiveness. It is known that the choice of external criteria influences 
responsiveness measures.25 The reliability and the consequences of using 
different external criteria on the responsiveness of the RMDQ-Dv have not been 
investigated, yet. 
 
Work-related instruments 
Assessment of work limitations is a relatively new phenomenon in rehabilitation; 
therefore, work-related instruments have hardly been developed and introduced in 
daily practice.  
In other disciplines, several instruments were developed and are used to assess 
work limitations. The Work & Handicap Questionnaire (WHQ) was developed by 
the Netherlands Organization for Applied Scientific Research (TNO) within the 
scope of a vocational handicap research program.26 TNO studied the 
psychometric properties in several research projects and reported good 
validity27,28 and good internal consistency.26 However, among other things, the 
test-retest reliability of the questionnaire has not been investigated.  
The Functional Information System (FIS) and the Functional Ability List (FAL) 
were developed in Dutch Social Insurance Medicine as standardized forms to 
determine capability to work. Until 2000 the FIS was used, nowadays the FAL is 
used. The social insurance physicians use the results of history taking and 
physical examination to fill out the standardised form about limitations in the 
performance of work-related activities. The FIS proved to be reliable;29 however, 
in that study the procedures of research did not enable generalisations of the 
results to daily practice of social insurance physicians. Other psychometric 
properties of both instruments have not been investigated. 
Functional Capacity Evaluations (FCEs) were developed from a need for a more 
objective measure to assess an individual’s functional performance related to 
work-related activities.30,31 The ‘Isernhagen Work Systems Functional Capacity 
Evaluation’ (IWS FCE) is one of the well-known FCEs.32 It consists of 28 tests 
that reflect work-related activities like lifting, carrying, bending etc. The IWS 
FCE is valid33,34 and for some items reliable,35,36 however, the reliability of the 
whole test battery of the IWS FCE has not been investigated yet.  
In the mentioned work-related instruments, different assessment perspectives are 
distinguished for the assessment of work limitations. The WHQ is based on 
patient’s self-report. The FIS and FAL are based on clinical examination. The 
IWS FCE is based on functional testing. Self-report instruments may reveal the 
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perception of patients of their limitations in daily performances. Clinical 
examination reveals the perception of the physician of patients' limitations based 
on history taking and physical examination. Functional testing reveals the actual 
performance of patients in a structured setting.  
Several studies showed that the assessed limitations inferred from different 
perspectives correlate weakly;34,37,38 the extent of differences between the 
assessed limitations of the three perspectives, however, has not been investigated.  
 
AIM OF THE THESIS 

In this thesis some of the psychometric properties of the mentioned instruments 
will be investigated to determine their usefulness in Rehabilitation Medicine in 
CLBP patients. Furthermore, the differences between limitations inferred from 
self-report, clinical examination and functional testing will be studied. 
 
The main research questions answered in this thesis are:  
 
ADL-related instrument 
- What is the reliability and stability of the Dutch language version of the 

Roland Morris Disability Questionnaire? 
- What is the responsiveness of the Dutch language version of the Roland 

Morris Disability Questionnaire using different external criteria? 
 
Work-related instruments 
- What is the reliability of the Work & Handicap Questionnaire, the 

Functional Information System, the Functional Ability List, and the 
Isernhagen Work Systems Functional Capacity Evaluation? 

- What are the differences between limitations inferred from self-report, 
clinical examination and functional testing?  
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OUTLINE OF THE THESIS 

The first part of this thesis focuses on the psychometric properties of the ADL-
related instrument: the RMDQ-Dv. Aim of this part of the thesis is to investigate 
the reliability, stability and the responsiveness of this questionnaire. Several 
external criteria are used in one study population to investigate the consequences 
of using an external criterion on the results of the responsiveness study. Chapter 2 
addresses the results of the reliability and stability study of the RMDQ-Dv, 
chapter 3 addresses the results of the responsiveness of the RMDQ-Dv.  
The second part of the thesis focuses on the psychometric properties of the work-
related instruments, the WHQ, the FIS, the FAL and the IWS FCE. In this thesis 
the reliability of the work-related instruments will be investigated as the first 
important step in studying the psychometric properties of the instruments. 
Chapter 4 addresses the test-retest reliability of two questionnaires (WHQ and 
FAL) for measuring work-related disabilities. Chapter 5 addresses the finding of 
an inter- and intra-rater reliability of two clinical instruments (FIS and FAL) for 
the assessment of work ability. Chapter 6 addresses the reliability of the IWS 
FCE in CLBP patients. To compare the reliability results of CLBP patients with 
healthy subjects, chapter 7 addresses the reliability results of the IWS FCE in 
healthy subjects.  
Chapter 8 addresses the comparison of assessed work limitations inferred from 
self-report, clinical examination and IWS FCE in CLBP patients. To compare the 
results, patient (self-report), physician (clinical examination) and evaluator (IWS 
FCE) all filled out the same scoring form (FAL).  
Finally, chapter 9 addresses the main findings of the studies and the clinical 
implications of these findings, general conclusions are presented and 
recommendations for further research are suggested. 
 
In figure 2 the design of this thesis is presented. The instruments are classified in 
ADL- and work-related instruments, and after that they are classified on the basis 
of the perspective from which the information has been obtained (self-report, 
clinical examination and functional testing). The WHQ includes both ADL- and 
work-related items, therefore classified as ADL- and work-related instruments. 
The FAL is classified under self-report, clinical examination as well as functional 
testing, because it is used as a scoring form to all three perspectives to answer the 
fourth research question. Finally, the types of studies performed are described. 
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Disability  
     
   
Domain   work limitations         ADL limitations 
   
  
Perspective self report  clinical examination functional testing  self-report 
 
 
Instruments WHQ FAL  FIS         FAL       IWS  FAL        WHQ    RMDQ 
                                
 
Studies  test-retest reliability intra- & inter-          test-retest reliability test-retest reliability 
              rater reliability          
  
                                                        

comparing self-report, clinical examination and functional testing      responsiveness 
     
Figure 2.  Design of the thesis 
 
WHQ: Work & Handicap Questionnaire  
FAL: Functional Ability List, questionnaire/scoring form filled out by the patient, the physician and the evaluator  
FIS:  Functional Information System, which consists of a scoring list filled out by the physician 
IWS: Isernhagen Work Systems Functional Capacity Evaluation  
RMDQ: Roland Morris Disability Questionnaire 



Chapter 1 
 

REFERENCES  

1.  Andersson GB. Epidemiological features of chronic low back pain. 
Lancet 1999;354:581-585. 

2.  Frymoyer JW. Back pain and sciatica. N Engl J Med 1988;318:291-300. 
3.  Picavet HS, Schouten JS. Musculoskeletal pain in the Netherlands: 

prevalences, consequences and risk groups, the DMC(3)-study. Pain 
2003;102:167-178. 

4.  Abenhaim L, Rossignol AM, Gobeille D, Bonvalot Y. The prognostic 
consequences in the making of the initial medical diagnosis of work-
related back injuries. Spine 1995;20:791-795. 

5.  Nachemson AL. Newest knowledge of low back  pain. A critical look. 
Clin Orthop 1992;279:8-20. 

6.  Bongers PM, Westhoff MH, Miedema HS. Preventie van klachten en 
aandoeningen van het bewegingsapparaat.  Leiden: TNO Prevention and 
Health, 1996.  

7.  Van Tulder MW, Koes B, Bouter L. A cost-of -illness study of back pain 
in the Netherlands. Pain 1995;62:233-240. 

8.  Maetzel A, Li L. The economic burden of low back pain: A review of 
studies published between 1996 and 2001. Best Pract Res Clin 
Rheumatol 2002;16:23-30. 

9.  Gray DB, Hendershot GE. The ICIDH-2: developments for a new era of 
outcomes research. Arch Phys Med Rehabil 2000;81:S10-S14. 

10.  World Health Organization. Towards a common language for 
Functioning, Disability and Health: ICF.  Geneva, 2002.  

11.  Protas EJ. Physical activity and low back pain. Vienna: IASP press, 
1999:145-151. 

12.  Kopec JA, Esdaile JM. Functional disability scales for back pain. Spine 
1995;20:1943-1949. 

13.  Atkinson R, Smith E, Bem D, Nolen-Hoeksema S. Hilgard's introduction 
to psychology. 12 ed. Orlando: Harcourt Brace College Publishers, 
1996:411-413.  

14. Streiner DL, Norman GR. Health measurement scales. 2 ed. Oxford: 
Oxford Medical Publications, 1998. 

15.  Deyo RA, Diehl AK. Measuring physical and psychosocial function in 
patients with low-back pain. Spine 1983;8:635-642. 

16.  Guyatt G, Walter S, Norman G. Measuring change over time: assessing 
the usefulness of evaluative instruments. J Chron Dis 1987;40:171-178. 

17.  Beurskens AJ, de Vet HC, Köke AJ, van der Heijden GJ, Knipschild PG. 
Measuring the functional status of patients with low back pain. 
Assessment of the quality of four disease-specific questionnaires. Spine 
1995;20:1017-1028. 

10 



Introduction 

18.  Bombardier C. Outcome assessments in the evaluation of treatment of 
spinal disorders: summary and general recommendations. Spine 
2000;25:3100-3103. 

19.  Roland M, Fairbank J. The Roland-Morris Disability Questionnaire and 
the Oswestry Disability Questionnaire. Spine 2000;25:3115-3124. 

20.  Roland M, Morris R. A study of the natural history of back pain. Part I: 
development of a reliable and sensitive measure of disability in low-back 
pain. Spine 1983;8:141-144. 

21.  Jensen MP, Strom SE, Turner JA, Romano JM. Validity of the Sickness 
Profile Roland scale as a measure of dysfunction in chronic pain 
patients. Pain 1992;50:157-162. 

22.  Nachemson AL. Low back pain in the year 2000 - 'Back' to the future. 
Bull Hosp Joint Dis. 1996; 55:119-121. 

23.  Stratford PW, Binkley JM, Riddle DL. Development and initial 
validation of the back pain functional scale. Spine 2000;25:2095-2102. 

24.  Beurskens AJ, de Vet HC, Köke AJ. Responsiveness of functional status 
in low back pain: a comparison of different instruments. Pain 
1996;65:71-76. 

25.  De Vet HC, Bouter LM, Bezemer PD. Reproducibility and 
responsiveness of evaluative outcome measures. Int J Technol Assess 
Health Care 2001;17:479-487. 

26.  Andries F, Kremer AM, Hoogendoorn WE, Wever CWJ, van Putten DJ. 
Working with a chronic disorder. Int J Rehabil Res 2004;27:37-44.  

27.  Nijboer ID, Wever CWJ. Job perspectives of young adults with a 
disability of one arm or hand. Leiden: TNO Preventie en Gezondheid, 
1989.  

28.  Nijboer ID, Wever CWJ. Job quality of handicapped workers at Akzo-
Coatings B.V. Leiden: TNO Preventie en Gezondheid, 1990.  

29.  Spanjer J. De inter- en intra-beoordelaarsbetrouwbaarheid van WAO-
beoordelingen. Tijdschr Bedrijfs Verzekeringsgeneeskd 2001;8:235-241. 

30.  King PM, Tuckwel N, Barrett TE. A critical review of Functional 
Capacity Evaluations. Phys Ther 1998;78:852-866. 

31.  Waddell G. The back pain revolution. London: Churchill Livingstone, 
1998. 

32.  Isernhagen & associates. Manual Functional Capacity Evaluation. 
Duluth, MN, USA, 1989. 

33.  Gross DP, Battie MC. Construct Validity of a Kinesiophysical 
Functional Capacity Evaluation Administered Within a Worker's 
Compensation Environment. J Occup Rehabil 2003;13:287-295. 

 11



Chapter 1 
 

34.  Reneman MF, Jorritsma W, Schellekens JMH, Goeken LNH. Concurrent 
validity of questionnaire and performance based disability measurements 
in patients with Chronic Non-specific low back pain. J Occup Rehabil 
2002;12:119-129. 

35.  Gross DP, Battie MC. Reliability of safe maximum lifting 
determinations of a Functional Capacity Evaluation. Phys Ther 
2002;82:364-371. 

36.  Reneman MF, Jaegers SMHJ, Westmaas M, Göeken LNH. The 
reliability of determining effort level of lifting and carrying in a 
Functional Capacity Evaluation. Work 2002;18:1-27. 

37.  Simmonds MJ, Olson SL, Jones S, Hussein T, Lee CE, Novy D, Radwan 
H. Psychometric characteristics and clinical usefulness of physical 
performance tests in patients with low back pain. Spine 1998;23:2412-
2421. 

38.  Simonsick E, Kasper J, Guralnik J, Bandeen-Roche K, Ferrucci L, 
Hirsch R, Leveille S, Rantanen T, Fried LP. Severity of upper and lower 
extremity functional limitation: Scale development and validation with 
self-report and performance-based measures of physical function. J 
Gerontol B Psychol Sci Soc Sci 2001;56B:S10-S19. 

12 




