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Chapter 4 

ABSTRACT 

Objective: To investigate the test-retest reliability of two work limitation 
questionnaires in patients with chronic low back pain (CLBP). 
Design: Test-retest reliability was studied after the patient filled out the 
Functional Ability List (FAL) and the Work & Handicap Questionnaire (WHQ) 
twice within two weeks. A Kappa value of more than 0.60, absolute agreement of 
more than 80% and ICC of more than 0.75 were considered as acceptable.  
Subjects: Thirty patients with CLBP who were admitted for rehabilitation 
treatment.  
Results: Acceptable reliability was found for 5 out of 26 items (19%) of the FAL, 
15 out of the 28 items (54%) of the ADL part of the WHQ, 3 out of 27 items 
(11%) and 3 out of 9 items (33%) of the work part of the WHQ. An ICC of 0.82 
was found for the ADL part, 0.42 and 0.33 for the work part of the WHQ.  
Conclusion: The test-retest reliability is unacceptable for most items of the FAL 
and the WHQ and therefore these questionnaires are not useful to assess work 
limitations in CLBP patients.  
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INTRODUCTION 

Chronic low back pain (CLBP) has considerable impact on the functional status 
of patients involved. It limits the ability to perform activities in daily living 
(ADL) and in work.1 In Rehabilitation Medicine, several questionnaires are in 
use, developed to measure limitations in ADL, like the Roland Morris Disability 
Questionnaire (RMDQ)2,3 and Oswestry Low Back Pain Questionnaire4 and 
Quebec Back Pain Disability Questionnaire (QBPDQ).5 These questionnaires 
focus on the limitations in ADL.2,6 Since low back pain is the primary cause of 
work absence, with huge costs,7,8 questionnaires developed to measure limitations 
in the performance of work-related activities are of high interest. In Rehabilitation 
Medicine, work-related questionnaires are absent.  
 
A useful work-related questionnaire should include those activities which are 
relevant to daily work functioning and may be affected by CLBP. In general, 
most work-related instruments are based on the Dictionary of Occupational Titles 
(DOT). 9,10 This taxonomy has been described by the US Department of Labour 
and has gained support in many countries around the world. It describes, among 
other things, the most important work-related activities (like lifting, bending, 
standing). The content validity of a work-related instrument is deemed sufficient 
when it is based on the DOT taxonomy.11 A useful questionnaire in Rehabilitation 
Medicine, therefore, should at least include these DOT-activities.  
 
To locate an existing questionnaire is justified, because the development of a new 
questionnaire requires a lot of time and effort.12 Outside Rehabilitation Medicine, 
some questionnaires have been developed to measure work limitations, they 
include these DOT-activities. In the Netherlands, two such questionnaires are 
available, the Functional Ability List (FAL) and the Work & Handicap 
Questionnaire (WHQ). The FAL is in use in Social Insurance Medicine and the 
WHQ in Occupational Research. To determine whether the FAL and WHQ can 
be used as questionnaires to assess work limitations in patients suffering from 
CLBP in Rehabilitation Medicine, the reliability of the questionnaire, among 
other psychometric properties, has to be known. No studies are available that 
investigated the reliability of these questionnaires. The aim of the present study 
was to investigate the test-retest reliability of the FAL and WHQ in a sample of 
patients suffering from CLBP who were admitted for rehabilitation treatment.  
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METHODS 

Questionnaires 
 
Functional Ability List (FAL) 
The FAL has been developed within the scope of the Dutch social insurance 
system by the ‘Claim Beoordelings- en Borgings Systeem’ (CBBS). It is used as 
the official standard form in the workers’ compensation system filled out by 
social insurance physicians in daily practice. The questionnaire consists of two 
main domains: the psychological domain and the physical domain. The domains 
of the FAL can be regarded as separate identities which allow separate analyses. 
Because the focus in the present study was on limitations in the performance of 
physical activities due to CLBP, only the physical domain was assessed for its 
reliability. This domain consists of 26 work-related activities, divided into two 
groups of activities: body movements (16 items) and body postures (10 items). 
Subjects were questioned about the ability to perform these activities and to score 
these abilities on an ordinal rating scale ranging from 'normal' to 'severely 
limited'.  
 
Work & Handicap Questionnaire (WHQ) 
The WHQ has been developed by the Netherlands Organisation for applied 
Scientific Research (TNO) within the scope of a vocational handicap research 
programme.13 The main domains of the WHQ are personal data, disability data 
and vocational data. In this study only the disability part was used, because this 
part focuses on the work-related activities. Just as for the FAL, the domains can 
be regarded as separate identities which allow separate analyses. The 
questionnaire consists of two parts: 1. about ADL, 2. about work-related 
activities. In this study both parts have been included to compare the difference in 
reliability between an ADL- and a work-related questionnaire. Subjects were first 
asked whether they are limited in the performance of 28 activities in daily living 
(yes/no). Subjects were then asked about 27 work-related activities in two ways: 
a. whether an activity is required for the job (yes/no), b. whether the subject was 
limited in the performance of that activity (yes/no). If the subject scored that the 
activity was required for the job, they filled in the second question about 
limitations in the performance in the work situation.  
 
Procedure 
Subjects were recruited from the CLBP population who were admitted for 
rehabilitation treatment of the Centre for Rehabilitation at the University Hospital 
Groningen. They were included in the study if they were between 18-65 years of 
age, still at work, or were less than 1 year out off work due to CLBP. Exclusion 
criteria were specific low back pain, cardiovascular or pulmonary diseases, 
pregnancy, addiction, and psychopathology. Before starting the rehabilitation 
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program patients filled out the questionnaires twice, with a two-week interval. 
Time, day and place of assessment were held constant for the two test-sessions.  
 
Subjects 
Thirty subjects (24 male and 6 female) with CLBP participated in this study. All 
subjects were referred for treatment in a rehabilitation centre between May 2000 
and April 2001 and agreed to participate. Demographics and medical history were 
obtained of all subjects. The mean age of the subjects was 40 years (SD 8.1 yr.). 
The duration of low back pain ranged between 5 and 10 years. Fifteen subjects 
(50%) were off work for a mean of 17 weeks (SD 19.2).  
 
Data analyses 
For the investigation of test-retest reliability two indices of reliability were 
calculated: Kappa and percentage absolute agreement. Cohen’s Kappa was 
calculated for dichotomous data and weighted Kappa for ordinal data. A Kappa 
value of more than 0.60 was considered to be acceptable.14 Arbitrary, a 
percentage of absolute agreement of 80% was determined to be acceptable.  
For the WHQ, sum scores were calculated and Intra Class Correlation (ICC) was 
used to analyse the reliability between session 1 and session 2 for interval data. 
ICC of 0.75 or higher is considered to be acceptable.12,15 To visualise the 
differences between the results of two measurement sessions of the ADL and  
work part of the WHQ, plots were made of the difference between the two 
sessions for each patient against the mean of each patient of the two sessions.12 
For the FAL, sum scores could not be calculated because of the ordinal scale and 
therefore ICC could not be calculated. The statistical software package Agree 
7.016 was used for the calculation of Kappa values and the statistical software 
package SPSS for Windows was used for percentage agreement calculations. 
 
 
RESULTS 

Test-retest reliability FAL 
Of the 30 subjects included, 29 subjects filled out the questionnaire on both 
sessions. The results of the reliability of the items are presented in table 1. Kappa 
values ranged from 0.18 to 0.71 for the items of the 'body movements' scale and 
from 0.18 to 0.87 for the items of the 'body postures' scale. Percentage of absolute 
agreement ranged from 48 to 90 (53%) of the 'body movements' scale and from 
59 to 97 (61%) of the 'body postures' scale. Kappa values of 0.60 or higher were 
found for 3 of the 16 items (19%) of the 'body movements' scale and for 2 of the 
10 items (20%) of the 'body postures' scale. Percentage of absolute agreement of 
80% or higher were found for 6 of the 16 items (38%) of the 'body movements' 
scale and for 3 of the 10 items (30%) of the 'body postures' scale. 
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Table 1. Test-retest reliability of the FAL (29 paired observations) 
Activities Kappa Agreement 

(%) 
Reliability 

A) Body movements scale    
Reaching (cm) 0.48 76 N 
Sustained and frequent reaching (150-
500 times each hour) 

0.57 72 N 

Bending (degrees) 0.51 69 N 
Sustained and frequent bending (150-
500 times each hour) 

0.66 86 A 

Rotation 0.61 90 A 
Push and pull static 0.36 72 N 
Lifting or carrying(1-15 kg) 0.48 69 N 
Sustained and frequent lifting or 
carrying light (150-500 times per hour) 

0.21 48 N 

Sustained and frequent lifting or 
carrying heavy (50 times each hour) 

0.18 66 N 

Walking (0-30 min) 0.56 76 N 
Sustained walking (part of a day) 0.55 79 N 
Stair climbing 0.48 83 N 
Climbing  0.51 90 N 
Kneeling or squatting  0.42 86 N 
Other limitations in body movements* 0.35 69 N 
Special work requirements* 0.71 86 A 
B) Body postures scale    
Sitting (0–60 min) 0.42 62 N 
Sitting prolonged (part of a day) 0.52 86 N 
Standing (0-30 min) 0.38 59 N 
Standing prolonged (part of a day) 0.87 97 A 
Kneeling or squatting 0.18 59 N 
Bend or rotated 0.24 66 N 
Working above shoulder level 0.38 76 N 
Alternating postures* 0.51 76 N 
Other limitations in body movements* 0.37 69 N 
Special work requirements* 0.80 90 A 
*dichotomous outcome (Cohen’s Kappa), other items ordinal outcome (weighted Kappa) 
A:  Acceptable 
N:  Not acceptable 
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Test-retest reliability WHQ 
Of the 30 subjects, 25 subjects filled out the questionnaire on both sessions. The 
first 5 subjects of the study did not fill out the questionnaire, because the 
questionnaire was added later on in the study.  
Number of subjects differ per item for the second question of the work part, 
because only subjects who scored yes on the first question (whether the activities 
are required for the job) filled in the second question (whether the subject is 
limited in the performance of these activities). 
 
The results of the reliability of the ADL-items are presented in table 2. Kappa 
values varied from -0.14 to 1.00, percentage of absolute agreement varied from 
68 to 100 %. Kappa values could not be calculated for 4 items, due to lack of 
filling of the cells. Kappa values of 0.60 or higher were found for 10 of the 28 
items (36%). Percentage of absolute agreement of 80% or higher was found for 
24 of the 28 items (86%). ICC value of 0.82 was found for the reliability between 
the sum scores of session 1 and session 2. The differences between both sessions 
are presented in figure 1. 
 
The results of the reliability of the first question of the work part, whether the 
activities are required for the job, are presented in table 3. Kappa values varied 
from 0.00 to 0.71, percentage of absolute agreement varied from 58 to 88%. 
Kappa values of 0.60 or higher were found for 3 of the 27 items (11%). 
Percentage of absolute agreement of 80% or higher were found for 8 of the 27 
items (30%). An ICC value of 0.42 was found for the reliability between the sum 
scores of session 1 and session 2. The differences between both sessions are 
presented in figure 2a. 
 
The results of the reliability of the second question of the work part, whether the 
subject is limited in the performance of the activities, are presented in table 4. For 
the Kappa values varied from 0.28 to 1.00, percentage of absolute agreement 
varied from 64 to 100%. Kappa values could not be calculated for 7 items, due to 
lack of filling of the cells.  
Kappa values of 0.60 or higher were found for 8 of the 27 items (30%). 
Percentage of absolute agreement of 80% or higher were found for 16 of the 27 
items (59%). An ICC value of 0.33 was found for the reliability between the sum 
scores of session 1 and session 2. The differences between both sessions are 
presented in figure 2b. 
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Table 2. Test-retest reliability of the WHQ (ADL), 25 paired observations, 
28 items 

Activities Kappa Agreement 
(%) 

Reliability 

Standing  
Walking  
Sitting  
Getting up from a chair 
Bending and coming up 
Balance  
Gross movements with arms 
Accurate movements with arms 
and hands 
Accurate movements with feet 
and legs 
Moving the head and neck 
Reaching with arms above 
shoulder hold  
Crouching or kneeling  
Generating force with the arms 
Generating force with the legs 
Step down the pavement 
Stair climbing  
Running 
Lifting or carrying  
Pushing and pulling dynamic  
Hearing 
Seeing colours  
Visual acuity  
Prolongued reading  
Express oneself in spoken 
language 
Express oneself in written 
language  
Concentrating 
Remembering things for longer 
than 5 minutes  
Planning and organizing  

0.53 
0.84 
0.72 
0.38 
0.69 
0.17 
0.41 
0.65 

 
-0.14 

 
0.75 
0.30 

 
0.44 

-- 
0.56 
0.34 
0.78 
0.48 
0.56 
0.60 
1.00 

-- 
0.63 
0.53 

-- 
 

0.47 
 

0.41 
-- 
 

0.65 

80 
92 
88 
72 
88 
80 
84 
96 

 
76 

 
92 
68 

 
72 
92 
84 
88 
88 
80 
80 
80 
100 
96 
96 
80 
96 

 
92 

 
84 
100 

 
96 

N 
A 
A 
N 
A 
A 
N 
A 
 

N 
 

A 
N 
 

N 
A 
N 
N 
A 
N 
N 
A 
A 
A 
A 
N 
A 
 

N 
 

N 
A 
 

A 
--:  Kappa could not be calculated due to lack of cell filling  
A:  Acceptable 
N:  Not acceptable 
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Table 3. Test-retest reliability of the WHQ (work, question 1), 25 paired 
observations, 27 items 

Activities Kappa Agreement 
(%) 

Reliability 

Standing 0.41 83 N 
Walking 0.41 83 N 
Sitting 0.65 88 A 
Getting up from a chair 0.71 88 A 
Bending and coming up 0.22 66 N 
Balance 0.22 71 N 
Gross movements with arms 0.55 79 N 
Accurate movements with 
arms and hands 

0.33 67 N 

Accurate movements with 
feet and legs 

0.28 71 N 

Movement of head and neck 0.42 71 N 
Reaching with arms above 
shoulder hold 

0.16 58 N 

Squatting and kneeling 0.58 79 N 
Generating force with arms 0.60 83 A 
Generating force with legs 0.57 79 N 
Lifting more than 5 kilogram 0.50 75 N 
Pushing and pulling dynamic 0.42 71 N 
Working bended forward  0.56 83 N 
Bending or rotating of the 
trunk 

0.29 67 N 

High velocity repetitive 
movements 

0.00 50 N 

Working in uncomfortable 
 positions 

0.33 67 N 

Working in static postures 0.57 83 N 
Working with foot controls 0.25 75 N 
Working on ladders and 
 scaffolds 

0.20 67 N 

Hearing  0.33 67 N 
Seeing colours 0.56 83 N 
Visual acuity 0.58 79 N 
Prolongued reading 0.43 71 N 
A:  Acceptable 
N:  Not acceptable 
 

   45 
 
 



Chapter 4 

Table 4. Test-retest reliability of the WHQ (work, question 2), number of paired 
observations varied each item (n), 27 items 

Activities (n) Kappa Agreement 
(%) 

Reliability 

Standing (18) 0.66 83 A 
Walking (17) 0.75 88 A 
Sitting (17) 0.28 65 N 
Getting up from a chair (15) 0.31 67 N 
Bending and coming up (13) 0.65 85 A 
Balance (2) - 100 n/a 
Gross movements with arms (2) 1.00 100 n/a 
Accurate movements with arms 
and hands (7) 

1.00 100 n/a 

Accurate movements with feet 
and legs (3) 

- 100 n/a 

Movement of head and neck (9) 0.53 77 n/a 
Reaching with arms above 
shoulder hold (6) 

0.33 67 n/a 

Squatting and kneeling (11) 0.44 73 N 
Generating force with arms (5) - 80 n/a 
Generating force with legs (7) - 86 n/a 
Lifting more than 5 kilogram (7) 0.44 70 n/a 
Pushing and pulling dynamic (6) 0.67 83 n/a 
Working in a forward bend or 
rotated position (16) 

0.35 75 N 

Bending or rotating of the trunk 
(11) 

0.27 64 N 

High velocity repetitive 
movements (6) 

0.57 83 n/a 

Working in uncomfortable 
positions (9) 

0.31 66 n/a 

Working in static postures (16) 0.48 75 N 
Working with foot controls (2) - 100 n/a 
Working on ladders en scaffolds 
(3) 

1.00 100 n/a 

Hearing (8)  1.00 100 n/a 
Seeing colours (4) - 100 n/a 
Visual acuity (9) 0.36 78 n/a 
Prolonged reading (7) - 100 n/a 
- :  Kappa could not be calculated due to lack of cell filling  
A :  Acceptable 
N :  Not acceptable 
n/a:  not applicable; number of paired observations <10 
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DISCUSSION  

For the FAL, 5 of the 26 items (summing both scales) showed acceptable 
reliability for both Kappa and percentage of absolute agreement (Kappa ≥ 0.60 
and percentage agreement ≥ 80%). For the WHQ 10 of the 28 items of the ADL 
part, 3 of the 27 items of the first question of the work part, about whether the 
activities are required for the job, and 8 of the 27 items of the second question of 
the work part, about whether the subject is limited in the performance of these 
activities, showed acceptable reliability (Kappa ≥ 0.60 and percentage agreement 
≥ 80%). 
For 4 items of the ADL activity part and for 7 items of the second question of the 
work part of the WHQ, Kappa values could not be calculated due to lack of filling 
of the cells, however, their percentages of absolute agreement were above 80% 
and were therefore considered to be reliable as well. In addition, for 1 item of the 
WHQ of the ADL part (balancing) Kappa was far below 0.60 (0.17) but a high 
percentage of absolute agreement was found (80%). An explanation of this large 
discrepancy is probably the lack of variation in cell fillings.15 In our study, there 
is a large proportion of agreement and most of that agreement is limited to only 
one of the possible rating choices. Under this limited variation, only one decision 
can make the difference between poor and excellent reliability expressed as a 
Kappa value. In the present study this phenomenon has resulted in a low Kappa 
value and high percentage of absolute agreement. In this case, it is better to use 
percentage agreement. Therefore, these items are considered as reliable too. 
 
The use of percentage of absolute agreement has its limitations as well, because it 
does not take into account the agreement that is expected to occur due to chance 
alone.17 Kappa, on the other hand, corrects the observed agreement for agreement 
that is expected by chance. Because both indices of reliability have their strengths 
and limitations, it was decided to apply both in this study.  
 
For the second question of the work part of the WHQ, whether the subject is 
limited in the performance of the required activities, numbers of paired 
observations varied per item. Only a subject which reported that an activity is a 
requirement in his/her work, filled in the second question also. Based on the 
numbers of observation: standing, walking and sitting appeared to be the 
activities occurring in most work situations. For the activities with a small 
number of subjects it is debatable whether Kappas and percentages of absolute 
agreement should be calculated. In the present study, Kappas and percentages of 
absolute agreement for all items were calculated. However, to make decisions 
about acceptable or unacceptable reliability (0.60 and 80%) only for those items 
answered by more than 10 subjects Kappas and percentages of agreement were 
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calculated. For those items with less than 10 subjects, 'not applicable' (N/A) was 
filled out in the last column of table 4. The cut off point was arbitrarily set on 10 
subjects.  
In summary: taking in account the previous considerations, 5 out of 26 items 
(19%) of the FAL are reliable. With regards to the WHQ, 15 out of the 28 items 
(54%) of the ADL part are reliable, 3 out of 27 items (11%) of the work part, 
about whether the activities are required for the job, are reliable and 3 out of 9 
items (33%), about whether the subject is limited in the performance of these 
activities, are reliable.  
 
It is remarkable that the reliability of the work-items was lower than the 
reliability of the ADL-items. Not only the percentage of items with acceptable 
Kappas and percentage agreement was lower for the work part (WHQ: 11% and 
33%, FAL: 19%) than for the ADL part (54%), but also the calculated ICCs for 
the WHQ. For the work part of the questionnaire, low ICCs were found (0.42 and 
0.33). On the other hand, for the ADL part high ICC was found (0.82). The ICC 
of the ADL part corresponds to the ICCs for the test-retest reliability of ADL-
related functional status questionnaires (RMDQ, Oswestry) found in other 
studies.18 This confirms the findings of the present study, that the results of a 
filled out ADL-related questionnaire are reliable. To ensure that the test-retest 
reliability of the RMDQ in this subject group was comparable to the other studies, 
we have investigated the test-retest reliability of the RMDQ too. A high ICC 
value of 0.92 was found.6  
 
To visualise the differences between the results of the WHQ, a plot of the 
differences between the two sessions for each patient against the mean of the two 
sessions of each patient was made for each part of the questionnaire (figure 1,2).  
These figures show that the size of differences is (much) more in the work parts 
than in the ADL part, but also that they are less distributed around zero than the 
ADL part. In figure 2b, there seems to be a trend in the differences related to the 
size of the measurement. Patients who reported many limitations on the WHQ 
show more variance than patients who reported little limitations. Due to the small 
group of patients, this finding can only be argued with necessary modesty. 
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Average of session 1 and session 2 on WHQ-ADL,
question: is activity limited? 
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Figure 1.  Difference between the results of both sessions on the WHQ ADL part 

plotted against average of the results of both sessions.  
 

Average of session 1 and session 2 on the WHQ-work, 
question 1: is activity a requirement for the job?
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Figure 2a.  Difference between de results of both sessions of the WHQ work part 

on question 1 plotted against average of the results of both sessions. 
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Average of session 1 and session 2 on the 
WHQ-work question 2: is activity limited? 
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Figure 2b.  Difference between de results of both sessions of the WHQ work part 

on question 1 plotted against average of the results of both sessions 
 
The present study was designed to investigate test-retest reliability of the 
questionnaires under identical test conditions. It is not clear why the reliability of 
the ADL part of the WHQ shows a higher reliability than the work part of the 
same questionnaire. One can only speculate about this difference. Generally 
differences in results of repeated assessments can be attributed to the instrument, 
the sessions of assessment, the patient and a random error. It is unlikely that the 
psychometric properties of the two parts of the WHQ differ from each other 
because the lay-out of the questionnaire is similar for both parts. Another reason 
might be that patients are unable to remember accurately whether they have to 
perform a specific activity during their work and whether they experience 
limitations in those work-related activities. Because the assessment sessions were 
held under identical conditions we do not think that assessment session is the 
source of differences in reliability.  
 
Another explanation for the difference in reliability might be that information 
about limitations in work tells something about subject's capability to work and 
can be used as a guide for return to work. It is therefore in the subject's interest to 
give the correct information. If the patients have doubt about the answers in the 
first assessment session, he or she might collect relevant information in the 
interval before filling out the questionnaire during the second session. As a result, 
the patient may change his/her answer. In social insurance companies, physicians 
use the FAL for the assessment of the functional work status (ability to perform 
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work-related activities in daily living). After history taking and physical 
examination the physicians filled out the FAL. The intra- and inter-observer 
reliability of social insurance physicians was far below the criteria for acceptance 
(Kappa ≥ 0.60, agreement ≥ 80%) for most items of the FAL.19 Based on the 
present study, it can be concluded that it is impossible for physicians to provide 
reliable assessment results, if the patient is not able to provide reliable 
information to the physician about work limitations on the FAL.  
In future research it is of interest to investigate why patients may be less able to 
score in a reliable way on work-related questionnaires and in what way it would 
be possible to improve the reliability of work-related self-reports in such a way 
that it is also feasible in clinical practice. Although the present study took place in 
rehabilitation practice, it can be argued that the findings of the study can be 
applied to the social insurance practice also, since it concerns nearly the same 
population and use of the same questionnaire. 
 
In conclusion, according to the reliability results of the present study, based on 
several statistical analyses, both questionnaires are not useful for the assessment 
of work limitations in CLBP patients in rehabilitation practice.  
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