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Summary

Patients with chronic low back pain (CLBP) are limited in the performance of
activities and may thus be (temporarily) incapacitated to work, resulting in
work-absenteeism and work-disability. According to the ‘model of functional
capacity and functional demands’, it was assumed that CLBP is caused by an
imbalance between a person’s functional capacity and functional demands.
Validated instruments to assess the individual components of the model are
unavailable. This thesis has focussed on one of the components in the model:
the assessment of functional capacity in patients with CLBP.

Functional capacity is the ability of a person to perform work-related activities.
A functional capacity evaluation (FCE) is a standardized performance based
protocol to test a person’s functional capacity. One of FCEs available is the
Isernhagen Work Systems FCE (IWS FCE). The IWS FCE consists of 28 tests
that reflect work-related activities such as lifting, carrying, bending, postural
tolerances, and ambulatory activities. FCEs, including the IWS FCE, are used
worldwide for many decades, but their psychometric properties were studied
scarcely. Aim of the research in this thesis was to investigate test-retest, inter-
and intra-rater reliability and the criterion and content validity of the IWS FCE.
The research questions were:

• Are the results of the FCE consistent when patients with CLBP and healthy
individuals are tested twice?

• Are ratings of subject effort consistent between and within observers?
• Do different test conditions lead to differences in test results?
• Can test performance be predicted from subjective indices?
• Can an FCE be replaced by self-report?
• Can FCE results be predicted from kinesiophobia or pain intensity?
• Are ratings of subject effort valid?

Aims of the study in chapter 2 were to establish test-retest reliability of lifting
and carrying of an FCE on two consecutive days, and to verify the need for a
two-day protocol. A cohort of 50 patients (39 men, 11 women) with non-specific
low back pain were evaluated using a two-day FCE protocol. Intra-class
Correlations (ICC) were calculated for weight lifted and carried. Predictive
relationships between test and retest were explored by means of a regression
analysis. The results were lifting low ICC= 0.87, lifting overhead ICC= 0.87,
carrying ICC= 0.77. Performances on day 2 were on average 6-9% higher.
Other than the amount of weight handled on day 1, no variable was found to
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predict performance on day 2. It was concluded that test-retest reliability of lifting
and carrying is good. The need for a two-day protocol was not confirmed.

Aim of the study of chapter 3 was to investigate test-retest reliability of a slightly
modified IWS FCE in a sample of patients (n=30) suffering from CLBP and selected
for rehabilitation treatment. Participants’ mean age was 40 years, the duration of
back pain ranged between 5 and 10 years. Fifteen patients (50%) were off work, for
a mean of 17 weeks, and they all received financial compensation. Two FCE sessions
were held with a 2-week interval. Descriptives per session, 95% confidence intervals
of the mean difference, ICC, limits of agreement and Cohen’s Kappa and percentage
of absolute agreement were calculated where appropriate. An ICC of 0.75 or more,
a Kappa value of more than 0.60 and a percentage of absolute agreement of 80%
was considered as an acceptable reliability. Acceptable reliability was demonstrated
for all tests of the material handling group and the shuttle walk test. Fifteen out of
19 (79%) criterion and ceiling tests showed acceptable reliability based on Kappa
values and percentage of agreement. Of these 15 tests, 7 were eligible for further
analysis, and of those 7 tests the reliability of 2 tests (29%) were acceptable based
on ICC analyses. In conclusion, the test-retest reliability of the material-handling
group is acceptable. Analyses of the ceiling and criterion tests reveal acceptable
test-retest reliability of most tests.

Aim of the study of chapter 4 was to investigate test-retest reliability of the IWS
FCE in healthy subjects. A convenience sample of 26 healthy subjects participated
in the study. The subjects’ mean age was 35 years. Two FCE sessions were held
with a 2 to 3 week interval. Statistical analyses were equal to the ones in chapter 3.
Acceptable reliability was demonstrated for 7 out of 9 tests (78%) of the material
handling group and the shuttle walk test. Sixteen out of 17 (94%) criterion and
ceiling tests showed acceptable reliability based on Kappa values and percentage
of agreement. Of these 17 tests, 8 were eligible for further analysis, and of those 8
tests the reliability of 1 test was acceptable based on ICC analyses (13%). In
conclusion, the test-retest reliability of the material-handling group is acceptable.
Analyses of the ceiling and criterion tests reveal acceptable test-retest reliability of
most tests.

Aims of the study in chapter 5 were to establish inter- and intra-rater reliability of
observations in a functional capacity evaluation. Four healthy subjects were
videotaped while performing two lifts and four carries with progressive loads. The
videotape was scrambled randomly and viewed twice by 3 physical therapists and
2 occupational therapists. The evaluators determined the amount of effort it required
(light, medium, heavy, and maximum). The inter- and intra-rater reliability of the
observations was expressed in percentage agreement. The inter-rater reliability
ranged from 87 to 96%, intra-rater reliability ranged from 93 to 97%. It was
concluded that by means of standardized observations, therapists could reliably
determine effort level during lifting and carrying in healthy subjects.
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Aim of the study in chapter 6 was to study ecological validity of three static endurance
tests (overhead work, crouching and kneeling). By manipulating the environment
in an experiment using three different conditions (normal, loud noise, high
production requirement), the ecological validity of the tests was investigated. The
different testing conditions did not influence holding times, perceived exertion and
productivity of the subjects. It was concluded that the three static endurance tests
meet conditions of ecological validity. In order to be able to state that the tests of
the IWS FCE are ecologically valid, more research is needed to enable a
generalization.

Aims of the study in chapter 7 were to investigate the maximum holding times
(MHT) of two stressful postures: standing in a forward bend position and
performing elevated work in a standing position. The relationship between perceived
exertion and MHT was also studied. Subjects were 44 healthy young adults (25
female, 19 male). A test-retest design was used to establish reliability. Mean
maximum holding times for forward bending and elevated work were respectively
14.5 and 16.2 minutes with large inter-individual variations. A logarithmic rather
than a linear relationship between perceived exertion and performance was found.
It was not possible to reliably predict MHT’s from subjective data. Test-retest
correlation was high and the scores did not differ significantly, indicating a reliable
procedure. Neither generic formula’s curve estimations or predictions can reliably
predict an individual’s MHT. An individual’s MHT is best tested through
performance based testing.

Aim of the study in chapter 8 was to determine the concurrent validity of two
approaches (self-report and performance based) of measuring disability in patients
with CLBP. A sample of 64 consecutive patients, mean age 38.0 years, mean
duration of current episode of back pain 9.9 months, 90% off work were included.
The self-report measures were the Roland Disability Questionnaire, the Oswestry
Disability Questionnaire, and the Quebec Back Pain Disability Questionnaire.
Performance measure was the IWS FCE. Performance was classified according to
the Dictionary of Occupational Titles. The results indicated the patients to be
moderate to severe disabled. According to the IWS FCE the subjects were considered
able to work at a physical intensity level of moderate to heavy. Spearman rank
correlations indicated poor to moderate correlation. It was concluded that the results
of questionnaire and performance based disability measurements differ
substantially. The correlations did not meet the level required for concurrent validity.
It was recommended that both methods be used to obtain a comprehensive picture
of the disability of patients with CLBP.

Aim of the study in chapter 9 was to analyze the relationship between fear of
movement and (re-) injury (kinesiophobia) and performance in an FCE. A sample
of 54 male and 10 female patients (mean age 38.0 years) suffering CLBP (mean
length of episode 9.9 months, 93% off work) were included. Kinesiophobia was
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assessed using the Dutch Version of the Tampa Scale for Kinesiophobia. A lifting
task and an FCE were operationalizations of avoidance. Performance was classified
according to the Dictionary of Occupational Titles. Correlations between the variables
were calculated. The results indicate that the patients were substantially
kinesiophobic, yet they were able to lift a mean of 29.5 kg and were physically able
to perform moderate to heavy work. The strength of the correlations was very weak.
The relationship between kinesiophobia and avoidance, operationalized as lifting
and an FCE, could not be confirmed in this study.

Aim of the study in chapter 10 was to establish the validity of determining effort
level by visual observation of a lifting test. A sample of 15 healthy subjects and 16
CLBP patients performed a standardized lifting test as outlined in the IWS FCE.
The lifts were video taped and independently observed by 9 trained observers, who
rated effort using an IWS categorical scale and a Borg CR-10 scale. External indices
were established to control for effort at group level. The external indices differed
significantly between patients and healthy subjects, indicating that at group level
patients did not perform maximally. Submaximal performances were correctly
rated in 85 to 90% (healthy subjects) and in 100% (CLBP) of the cases. ‘Maximal
performances’ were correctly rated in 46 to 53% (healthy subjects) and in 5 to 7 %
(CLBP) of the cases. Correlations between performances and observer ratings were
high for healthy subjects and CLBP. Inter rater reliability was high when the CR-
10 scale was used and moderate when the categorical scale was used. It was
concluded that effort level could be determined validly by means of visual
observation.

The main results of this thesis were overviewed and discussed in chapter 11. The
reliability of the material handling tests and the observations were good overall.
The reliability of the most, but not all, other tests was sufficient. Reliability analyses
of these tests were limited due to criterion and ceiling effects. A substantial amount
of variance should be taken into account when interpreting the FCE results clinically.
The validity studies were supportive of the concurrent validity and aspects of
predictive and construct validity. Generalization of the results of studies performed
on healthy subjects towards patients with CLBP may be limited. The relevance of
the study results was discussed for rehabilitation, occupational and insurance
medicine. The current state of psychometric research concerning the IWS FCE was
summarized and directions for future research identified.
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