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Chapter 8 

ABSTRACT 

Objective: To compare the work limitations assessed using self-report, clinical 
examination and functional testing in patients with Chronic Low Back Pain 
(CLBP).  
Design: The patients, the physician and a trained evaluator completed a scoring 
form about the work limitations of the patient based on self-report (patient), 
clinical examination (physician) or functional testing (evaluator). The Isernhagen 
Work Systems Functional Capacity Evaluation (IWS FCE) was used to obtain the 
functional testing results. A Kappa value of more than 0.60, absolute agreement 
of more than 80% and a correlation of more than 0.75 were considered as 
acceptable.   
Subjects: Ninety-two patients with CLBP who were admitted for rehabilitation 
treatment.  
Results: Little agreement and correlation among self-report, clinical examination 
and functional testing were found for the assessment of work limitations. Self-
reported limitations were considerably higher than from those derived from 
clinical examination or functional testing. Additionally, the limitations derived 
from the clinical examination were higher than those derived from the IWS FCE. 
Conclusion: Comparing self-report, clinical examination and functional testing 
for assessing work limitations in CLBP patients showed large considerable 
differences in limitations. Professional health care workers should be aware of 
these differences when using them in daily practice.  
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INTRODUCTION 

Chronic low back pain (CLBP) is one of the most common and fastest growing 
reasons for work loss, health care use and disability benefits.1-3 The costs of 
chronic low back pain are enormous and can be attributed to direct and indirect 
costs of health care.1,4  
To assess the impact of CLBP on the functional work status (i.e. the ability to 
perform relevant activities at work) the limitations in daily work performance can 
be assessed. Work limitations can be assessed using different perspectives such as 
the patient, the physician or a standardized assessment tool. Self-report 
instruments reveal the perception that patients have of their performances. 
Clinical examination reveals the perception that the physician has of patient's 
performance based on history taking and physical examination. Functional testing 
reveals the actual performance of a patient in a standardized assessment setting. 
Functional Capacity Evaluation (FCE) is an example of functional testing: 
batteries of standardised tests designed to assess a person's functional 
performance related to work.5-7  
 
All three perspectives can be used to assess patient's work limitations. However, 
different perspectives may lead to differences in limitations, which may have 
consequences for offered health care and disability benefits. Because a gold 
standard is not available, insight into differences in limitations using three 
perspectives may be of great importance for professional health care workers in 
daily practice. 
Aim of this study was to compare the work limitations inferred from self-report, 
clinical examination and functional testing in a sample of CLBP patients. 
 
METHODS 

Subjects 
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, entirely off work for a year or more, 
cardiovascular or pulmonary diseases, pregnancy, addiction, and 
psychopathology.  
Ninety-two patients (64 male and 28 female) with CLBP participated in this 
study. All patients were referred for treatment in a rehabilitation centre and 
agreed to participate. Demographics and medical history were obtained of all 
patients. The mean age of the patients was 38.6 years (SD 8.8). The mean 
duration of low back pain was 7.6 years (SD 6.5). The mean duration of the 
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currently episode of low back pain was 3.3 years (SD 5.0). Thirty-eight patients 
were off work for a mean of 22.6 weeks (SD 33.0).   
 
Functional Ability List 
A single scoring form was used to compare the results of the three perspectives. 
This report form is called the Functional Ability List (FAL). Patient (self-report), 
physician (clinical examination) and evaluator (FCE) all filled out this form.  
The FAL is commonly used by Dutch social insurance physicians to describe the 
functional work status of a patient after clinical examination. The FAL consists of 
26 items about physical work-related activities, divided into two groups of 
activities: body movements (16 items) and body postures (10 items). Subjects 
were asked about the ability to perform these activities and to score on ordinal 
rating scales (2-,3- or 4- categories) (table 1).  
 A higher score on the scale indicates a more limited functional ability to perform 
the activity. The scorings categories were defined and examples of each category 
were given (e.g.: normal = lifting 15 kilogram (small child), limited = lifting 5 
kilogram (bag of potatoes)). 
 
Self-report, clinical examination and FCE  
To obtain the assessed limitations using self-report, all patients were asked to fill 
out the 26 items of the FAL.   
To obtain the assessed limitations using clinical examination, a social insurance 
physician filled out the FAL based upon history taking and physical examination. 
The history taking includes questions on age, duration of symptoms, pain at rest, 
ability to perform activities in daily life etc. The physical examination consists of 
assessment of the active, passive and resisted movements of the back. Four 
physicians took part in the study. Prior to this study, both history taking and 
examination were standardised and the physicians had achieved theoretical 
consensus on the assessment of the 26 items.   
To obtain the assessed limitations using functional testing, the Isernhagen Work 
System Functional Capacity Evaluation (IWS FCE) has been used.8 The IWS 
FCE is a test battery aimed at measuring functional abilities to work. It consists of 
tests that reflect work-related activities. For the IWS FCE, patients were briefly 
instructed on how to perform the tests by the evaluator. One evaluator, who had 
completed a formal FCE training course, evaluated all FCEs and filled out the 
FAL based on the performances of the patients. 
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General procedure 
After an introduction of the procedures and after signing the informed consent, 
the patient filled out the FAL before contacting physician and evaluator. The 
patient then went to the physician or the evaluator (depends on time schedule). 
The physician filled out the FAL after clinical examination. The FCE evaluator 
filled out the FAL based upon the IWS FCE results. The present study was 
approved by the institutional review board. 
 
Data analyses 
To compare the self-report, clinical examination and FCE based limitations the 
level of agreement was calculated by Kappa and percentage of absolute 
agreement. Correlation was calculated by Spearman’s rho to investigate the linear 
association between the results. 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.9 Arbitrary, a percentage of absolute agreement of 
80% was predetermined to be acceptable. Correlation of more than 0.75 was 
considered to be acceptable.10  
To present a global impression of the differences between self-report, 
examination and FCE based limitations sum scores were calculated by summing 
the scores of the individual items (dichotomous, 3- and 4 scorings scales). The 
statistical software package Agree 7.011 was used for the calculation of Kappa 
values and the statistical software package SPSS 10.012 was used for the other 
calculations. 
 
RESULTS 

Agreement between scores of self-report, clinical examination and FCE 
On the body movements scale, comparing self-report, clinical examination and 
FCE, Kappa values ranged from 0.00 to 0.15, percentages of absolute agreement 
ranged from 19 to 70%. Comparing self-report with clinical examination solely, 
Kappa values ranged from 0.00 to 0.32, and percentages agreement ranged from 
27 to 73%. For self-report with FCE Kappa values ranged from -0.01 to 0.17 and 
percentages agreement ranged from19 to 83%. For clinical examination with 
FCE, Kappa values ranged from -0.01 to 0.22 and percentage agreement ranged 
from 46 to 95% (table 2).  
On the body postures scale, comparing self-report, clinical examination and FCE, 
Kappa values ranged from 0.00 to 0.13, percentages of absolute agreement ranged 
from 13 to 58%. Comparing self-report with clinical examination solely, Kappa 
values ranged from -0.18 to 0.01, and percentages agreement ranged from 44 to 
86%. For self-report with FCE Kappa values ranged from -0.30 to -0.05 and 
percentages agreement ranged from 22 to 66%. For clinical examination with 
FCE Kappa values ranged from -0.01 to 0.19 and percentage agreement ranged 
from 28 to 91% (table 2). 
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Table 1. Description of the level of instruments and scoring categories of the  
26 activities of the Functional Ability List. 

Activities  Level of 
measurement 

Scoring categories 

A) Body movements scale   
Reaching (cm)  Ordinal 1= normal, 2=slightly limited,  

3= limited 
Sustained and frequent reaching 
(150-500 times each hour)  

Ordinal 1= normal, 2= limited, 3= 
severely limited 

Bending (degrees)  Ordinal 1= normal, 2=limited, 3= 
severely limited 

Sustained and frequent bending 
(150-500 times each hour)  

Ordinal 1= more than normal, 
2=normal, 3= limited 

Rotation   Dichotomous 1=normal, 2=limited 
Push and pull static  Ordinal 1=normal, 2=limited, 3= 

severely limited 
Lifting or carrying (1-15 kg)  Ordinal 1= normal, 2=slightly limited, 

3=limited, 4=severely limited 
Sustained and frequent lifting or 
carrying light (150-500 times per 
hour)  

Ordinal 1= normal, 2=limited, 
3=severely limited 

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

Ordinal 1= more than normal, 
2=normal, 3=limited 

Walking (0-30 min)  Ordinal 1=normal, 2=slightly limited, 
3=limited, 4=severely limited 

Sustained walking (part of a day) Dichotomous 1=normal, 2=limited 
Stair climbing  Ordinal 1=normal, 2=slightly limited, 

3=limited, 4=severely limited 
Climbing  Ordinal 1=normal, 2=limited, 

3=severely limited 
Kneeling or squatting  Dichotomous 1=normal, 2=limited 
Other limitations in body 
movements 

Dichotomous 1=no, 2=yes 

Special work requirement  Dichotomous 1=no, 2=yes 
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B) Body postures scale   
Sitting (0-60 min)  Ordinal 1=normal, 2=slightly limited, 

3=limited, 4=severely limited 
Sitting prolonged (part of a day) Dichotomous 1=normal, 2=limited 
Standing (0-30 min)  Ordinal 1=normal, 2=slightly limited, 

3=limited, 4=severely limited 
Standing prolonged (part of a day) Dichotomous 1=normal, 2=limited 
Kneeling or squatting  Dichotomous 1=normal, 2=limited 
Bend or rotated  Dichotomous 1=normal, 2=limited 
Working above shoulder level  Dichotomous 1=normal, 2=limited 
Alternating postures  Dichotomous 1=normal, 2=limited 
Other limitations in body 
movements 
Special work requirement 

Dichotomous 
 
Dichotomous 

1=no, 2=yes 
 
1=no, 2=yes 

 
 

Correlation between self-report, clinical examination and FCE 
On the body movements scale, correlation between self-report with the clinical 
examination ranged between -0.01 to 0.50, self-report with FCE ranged between -
0.03 to 0.40 and clinical examination with FCE ranged between 0.04 and 0.41  
(table 2). Correlation coefficient between self-report and FCE and between 
clinical examination and FCE could not be calculated for one item (reaching).  
On the body postures scale, correlation between self-report with the clinical 
examination ranged between 0.05 to 0.41, self-report with FCE ranged between -
0.27 to 0.00 and clinical examination with FCE ranged between 0.03 and 0.26  
(table 2).  
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Table 2. Comparing self-report, clinical examination and Functional Capacity Evaluation (FCE) on the Functional Ability List 
 Self-report vs. clinical 

examination vs. FCE 
Self-report vs. clinical 
examination 

Self-report vs.  
FCE 

Clinical examination  
vs. FCE 

Activities K P C K P C K   P     C K    P   C 
Body movements scale  
Reaching (cm)  0.00 54            

            

            

             

             

      

            

        

X 0.02 57 0.02 -0.02 56 - -0.03
 

95* -
Sustained and frequent reaching  
(150-500 times each hour)  

0.05 19 X 0.06 27 0.18 -0.02 19 0.21 0.22 81* 0.32

Bending (degrees)  0.15 28 X  0.32 59 0.50 0.02 36 0.33 0.10 57 0.33 
Sustained and frequent bending  
(150-500 times each hour)  

0.02 21 X -
0.01 

54 0.06 -0.01 35 0.21 0.08 46 0.10

Rotation   0.05 53 X  0.08 63 0.08 0.06 67 0.13 -0.01 75 0.04 
Push and pull static  0.04 46 X  0.00 53 0.01 0.13 64 0.30 -0.02 72 0.12 
Lifting or carrying (1-15 kg)  0.15 31 X  0.14 46 0.31 0.11 47 0.40 0.21 57 0.41 
Sustained and frequent lifting or 
carrying light (150-500 times per 
hour)  

0.03 20 X 0.10 41 0.14 0.02 33 0.07 -0.06 59 -0.06

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

0.10 34 X 0.07 60 0.10 0.04 46 0.11 0.19 56 0.33

Walking (0-30 min)  0.13 51 X  0.19 63 0.42 0.12 56 0.38 0.08 73 0.32 
Sustained walking (part of a day) 0.14 33 X  0.11 47 0.18 0.14 50 0.26 0.16 68 0.30 
Stair climbing  0.12 58 X  0.16 64 0.35 0.17 75 0.36 0.03 71 0.14 
Climbing  0.01 61 X  0.01 66 -0.01 0.10 83* 

 
0.24 -0.05 

 
74 -0.07 

Kneeling or squatting  0.07 70 X  -
0.02 

73 -0.04 0.11 77 0.21 0.14 92* 0.32

Other limitations in body 
movements 

0.01 34 X -
0.05 

37 -0.09 0.05 41 0.20 0.04 78 0.08

Special work requirement 0.00 37 X  -
0.03 

45 -0.04 -0.02 40 -0.03 0.05 64 0.11

 



 

 
Body postures scale  
Sitting (0-60 min)  -0.01 21 X  0.07 44 0.34 -0.10 30 -0.27 -0.01 48 0.07 
Sitting prolonged (part of a day) 0.02 19 X  0.14 69 0.40 -0.08 22 -0.04 0.02 46 0.03 
Standing (0-30 min)  0.02 14 X  0.09 46 0.41 -0.13 27 0.17 0.07 28 0.18 
Standing prolonged (part of a 
day)  

-0.06 24 X  0.07 86* 0.33   

           
             

-0.30 30 0.10 0.09 31 0.17

Kneeling or squatting  0.00 35 X  -0.06 54 0.07 -0.11 55 0.09 0.17 63 0.26 
Bend or rotated  0.13 13 X  0.11 64 0.25 0.09 66 0.07 0.19 54 -0.07 
Working above shoulder level   

 
-0.04 28 X  0.03 66 0.19 -0.12 51 0.10 -0.04 

 
40 0.04 

Alternating postures -0.01 27 X 0.01 54 0.08 -0.06 47 0.00 0.02 52 0.07
Other limitations in body 
movements  

-0.07 58 X -0.18 62 0.05 -0.05 63 0.11 0.07 91* 0.18

Special work requirement  0.05 41 X  0.04 65 0.34 -0.16 46 -0.04 0.26 67 0.18 
K = Kappa, P = percentage of absolute agreement, C = correlation 
- cannot be computed because at least one of the variables is constant 
X correlation between three raters can not be computed 
* acceptable percentage of agreement (≥80%)
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Differences between self-report, examination and FCE  
Mean sum score on body movements scale for self-report was 27.7 (SD 5.0), for 
clinical examination 23.3 (SD 4.2) and for the FCE 20.3 (SD 4.0) (scoring range 
16-46) (Figure 1). Mean sum score on body postures scale for self-report was 
17.0 (SD 3.0), for clinical examination 15.0 (SD 2.5) and for the FCE 13.2 (SD 
2.5) (scoring range 10-24) (Figure 2). 
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Figure 1.  Mean sum score on the 
body movements scale for self-
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17,02

15,02

13,17

0

2

4

6

8

10

12

14

16

18

self-report clinical
examination

FCE

m
ea

n 
su

m
 sc

or
e 

on
 th

e 
bo

dy
 p

os
tu

re
s s

ca
le

Figure 2.  Mean sum score on the 
body postures scale for self-report, 
clinical examination and FCE 
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DISCUSSION 

To compare the work limitations inferred from self-report, clinical examination 
and functional testing (IWS FCE), the level of agreement was calculated by 
Kappa and percentage of absolute agreement, correlation was calculated by 
Spearman’s rho. Kappa values of all items on both scales of the FAL between the 
three perspectives were (far) below the level of acceptance (≥0.60). Only for one 
item by comparing self-report and clinical examination (standing prolonged; 
86%) and for four items by comparing clinical examination and FCE (reaching, 
95%; sustained and frequent reaching, 81%; kneeling or squatting, 92%; other 
limitations in body movements, 91%) acceptable percentage of absolute 
agreement (≥80%) was found. All correlation coefficients were below the 
acceptable level of 0.75. Correlation coefficient between self-report and FCE and 
between clinical examination and FCE could not be calculated for one item, 
because for the FCE all subjects were scored as 'normal'. For calculating the 
correlation coefficient can not be calculated when one of the variables is a 
constant.  
 
In this study, different indices of statistical analyses were used to compare the 
limitations inferred from self-report, clinical examination and FCE. A simple 
approach to assess agreement is to calculate the percentage of absolute 
agreement; to see how many exact agreements are observed.9 An important 
weakness of this simple calculation is that it does not take into account the 
agreement that is expected to occur due to chance alone.9,13 Kappa statistic, on the 
other hand, is a better approach to this type of problem. Kappa corrects the 
observed agreement for agreement that is expected by chance. However, it has its 
weaknesses as well. In case of lack of variation in cell fillings large discrepancy 
may exist between Kappa (far below 0.60), and percentage of absolute agreement 
(above 80%).14 An explanation of this discrepancy is a large proportion of 
agreement and that 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. In this 
case, it is better to use percentage of absolute agreement. Because both indices of 
statistical analyses contain strengths and limitations and because in other studies 
this phenomenon has resulted in low Kappa value and high percentage of absolute 
agreement, it was decided to apply both statistical analyses in this study.  
For the five items with acceptable percentage of absolute agreement (≥80%) low 
Kappa values were found, which confirms the occurrence of large discrepancies 
between high percentages of absolute agreement and low Kappa values. In this 
case, percentage of absolute agreement is a better indication of reliability, 
therefore, these five items can be considered as reliable in this study. For all the 
other items, it can be concluded that little agreement among self-report, clinical 
examination and FCE for the assessment of work limitations was found. 
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Another statistical analysis used in this study was the correlation coefficients, to 
determine the association between the different perspectives. In the present study 
no strong associations exist between the results of the three perspectives. 
Correlation coefficients calculate the degree of association between the measures; 
however, it does not calculate how closely they agree.15 Scores may differ 
systematically (statistically) and yet have a high correlation. Therefore, Kappa 
and percentage of absolute agreement are better statistics to this type of study. 
However, to compare the results of this study with the findings of other studies 
which used correlation as statistic measure, it was decided to apply this statistical 
analysis in this study too.  
 
In this study the separate data for each of the 26 items were described 
extensively. Much easier to interpret overall consistency would be the use of a 
summary measure of the overall agreement. Best way would be to calculate an 
overall Kappa; however, this would not be correct because of the different scales 
used (dichotomous, 3- and 4 categories, see table 1). Reducing ordinal data to 
dichotomous categories would not be correct, because it may result in a 
considerable loss of information.9 Calculating the mean Kappa for all Kappas of 
the individual items would be another possibility, however, this could lead to an 
over- or underrating of the overall Kappa.16  
To present a global impression of the differences between self-report, 
examination and FCE based limitations sum score was calculated by summing the 
scores of the individual items. Although from a methodological point of view this 
sum score is difficult to interpret (summing up dichotomous and ordinal items), it 
is clear that the sum score of self-reported limitations is considerably higher than 
from those derived from clinical examination or FCE. Additionally, the 
limitations derived from the clinical examination are higher than those derived 
from the FCE.  
 
An explanation for the differences might be attributed to differences in 
perspectives (patient, physician and evaluator) resulting in a different perceptions 
of limitations. Patient’s self-report of their limitations is based upon education, 
personal experiences, coping strategies, cognition and beliefs and outcome 
expectancies.17 Patient’s perception affects behaviour, motivation, pain, anxiety 
and other emotional reactions to the requirements of daily living.18 Therefore, 
patient’s perception might be an important determinant of how patients function 
in daily living. However, this perception is subjective and may be subject to a 
belief mismatch.19 
 
Physician's perception of patient’s limitations is based upon professional 
education, experiences in health care with other patients and personal 
experiences. During history taking, physicians ask patients about his or her 
limitations and during the physical examination, physicians use impairment 
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measures such as range of motion, muscle strength and pain intensity assessment 
to infer functional limitations of the patient. Since CLBP is not attributed to 
pathoanatomical dysfunction, impairments and limitations are not closely related 
and therefore, limitations can not directly be inferred from these impairment 
measures.3 Nevertheless, these impairment measures can be helpful for 
physicians to infer information about pain behaviour, distress, anxiety, 
emotions.3,20,21 
Evaluator's assessment of patient's limitations is based on the performance of the 
patient during FCE. Instead of the dependence on the patient's own subjective 
report of his or her limitations, patients are asked to perform activities while a 
trained observer records their performance.3 Such assessments can give a more 
objective measure for comparison with the patient's own subjective report.  
 
Another explanation for the differences might be attributed to the differences in 
approaches. The FAL has been developed to assess patient’s limitations (negative 
approach). The FCE has been developed to assess patient’s abilities (positive 
approach). To fill out the FAL, patient (self-report) and physician (clinical 
examination) focused on patient's limitations in performance. The evaluator 
(FCE) focuses on patient's abilities in performance on the FCE to fill out the 
FAL.  
 
The present study confirms the findings of other studies investigating the 
correlation between self-report and functional testing: self-report and function 
testing in CLBP patients shows (large) differences between how patients function 
(performance testing) and how they report their functioning (self-report).7,22,23 In 
those studies, the performance testing scores were compared to self-report by the 
investigators without using one scoring form for both perspectives. The fact that 
these assessment methods had items with different operational definitions, made 
it difficult for the investigator to compare the results.24 In this study, we tried to 
avoid this problem by using one form for all perspectives, to express all results on 
the same scale which facilitates the comparison between the results. Despite the 
remarkable structure of the FAL (2, 3 and 4 categories) and the unclear definition 
of the category 'more than normal' of two items of the body movements scale, the 
FAL was selected because it is used as the official standard in workers’ 
compensation system. The physicians, who took part in this study, use this form 
in daily practice to describe the functional work status of a patient after clinical 
examination. Moreover, the FAL consists of the same items as the IWS FCE. 
However, for some items it appeared to be difficult for the evaluator to express 
the FCE scores into the FAL categories due to differences in operational 
definitions. For some items the duration or frequency each hour was explicitly 
defined (e.g. sustained walking: part of a day, sustained and frequent reaching: 
150-500 times each hour). Patients were asked to perform to their maximum 
ability on the FCE tests. The evaluator had to translate the maximum performance 
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score into a performance score for a sustained period of time. It can be debated 
whether this translation is valid. 
 
Differences in assessment results of work limitations may have consequences for 
offered health care and disability benefits. Which perspective should be 
considered as the gold standard can not be determined. One can only speculate 
about which source of information (self-report, clinical examination, FCE) is 
most relevant in a specific situation. In rehabilitation medicine, for example, 
treatment goals are set up to improve patients daily functioning by reducing the 
reported limitations. To assess the effectiveness of treatment, patient's perception 
about limitations (self-report) may be of great interest.  Clinical examination may 
be helpful for physicians to get information about pain behaviour, distress, 
anxiety, emotions. The FCE may be helpful to make the patients aware of the 
differences between their actual performance and their self-reported performance. 
In social insurance companies, physicians assess the work limitations to decide 
whether a subject is capable to (return to) work or should receive disability 
benefits. In this situation, it can be argued that it is important  to use not only 
patient's self-report to make a decision about capability to work, but also to use 
other sources of information, to confirm or to undermine patient's perception 
about the limitations.  
 
In conclusion, comparing self-report, clinical examination and FCE for the 
assessment of work limitations in CLBP patients showed large considerable 
differences in results. Self-reported limitations are considerably higher than from 
those derived from clinical examination or FCE. Additionally, the limitations 
derived from the clinical examination are higher than those derived from the 
FCE. Professional health care workers should be aware of these differences when 
using them in daily practice.  
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