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Insufficient evidence of thereliability of work-related assess-
mentsisamajor concern in thisareaof practice. Despite this
concern there has been ongoing development of hew assess-
ments, while existing assessments have been revised, modi-
fied and updated and others are no longer used or available.
Objectives: The purpose of this study was to determine the
extent and quality of evidence for the reliability of work-
related assessments. Study Design: This study examined
available literature and sources in order to review the extent
which reliability has been established for 28 work-related as-
sessments. Results: Thelevels of evidence and reliability are
presented for each assessment. This indicates that a number
of commercially available work-related assessments have in-
sufficient evidence of reliability. For the limited number of
work-related assessments with an adequate level of evidence
on which to judge their reliability, most demonstrate a mod-
erate to good level. Few assessments, however, have demon-
strated levels of reliability sufficient for clinical (and legal)
purposes. Conclusion: Withthisstudy clinicianswill be able
to examine their options with regard to the reliability of the
assessments they choose to use. Interpretation of changesin
test results can be considered in the light of the evidence for
the reliability of the instrument used.

Keywords: Reliability, work-related assessment, functional
capacity evaluation
1. Introduction

Clinicians in the area of occupational rehabilitation
have been encouraged to be informed regarding the ex-
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tent to which reliability and validity have been estab-
lished for work-rel ated assessments, and how thisinfor-
meation may impact on the interpretation of results ob-
tained from these assessments [32]. For over adecade,
numerous authors have identified insufficient evidence
of reliability and validity of most work-related assess-
ments as a major problem in this area of practice and
research [1,23,27-29,32,34,37,38,66,69,70].

An attempt was made by Lechner et al. [38] to ex-
amine the existing evidence of reliability and valid-
ity for a number of common commercialy available
work-related assessments used in the United States
(Blankenship FCE, BTE Work Simulator, Isernhagen
FCE, Key FCA, Matheson, Physio-Tek, Polinsky FCA,
Smith PCE, Swest, Valpar CWS). Theresultsfrom that
review were of major concern. Of the assessments ex-
amined, it was reported that none had inter-rater reli-
ability studies, and only one or two had intra-rater re-
liability, content, criterion-related or construct validity
studies [38]. Unfortunately, the authors did not report
the sources of these studies, and they also overlooked a
number of published studies that had been conducted.

Since that time further development has occurred in
the area, new assessments have been developed, exist-
ing assessments have been revised, modified and up-
dated, and some assessments are no longer used or
available. For this reason, the present study has ex-
amined current available literature and sourcesin order
to review the extent to which reliability and validity
have been established for awide range of work-related
assessments. Due to the extent of the information the
results are presented in two articles — reliability in this
article and validity in a subsequent paper.

1.1. Reliability

Reliability involvesthe extent to which atest or mea-
sure is consistent and free from error [51]. This con-
sistency may be over time, between different raters,
between equivalent forms of the same test, or between
parts of the test [14]. In aclinical context this consis-
tency is often in the form of actual agreement (i.e., ob-
taining the same results) and not just whether theresults
vary consistently and proportionally to each other.
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Confidenceinthereliability of aninstrument, testing
procedure or individual making a measurement is cru-
cial to clinicianswhen assessing clients, monitoring the
efficacy of treatment and planning future intervention.
If a measurement is reliable then changes noted in a
client overtimearelikely to bedueto real improvement
or deteriorationin the client’s abilities, and not just due
to measurement error.

1.2. Typesof reliability

There are several types of reliability that are consid-
ered. The most common types associated with work-
related assessments are test-retest or intra-rater relia-
bility, and inter-rater reliability. Other types include
equivalent, parallel or alternate forms, internal consis-
tency and population-specific reliability.

Test-retest reliability determines the consistency of
measures or scores from one testing occasion to an-
other. It assumesthat the characteristic being measured
does not change over the time period. Test-retest reli-
ability can be influenced by (1) testing effects, such as
with practice or carryover effects of treatment, (2) rater
bias, which can occur when subjective criteriaare used
to rate responses, and (3) test-retest intervals that must
be far enough apart to avoid fatigue, memory or learn-
ing effects, and close enough to avoid genuine changes
in performance [14,51]. Intra-rater reliability is con-
sideredto beaspecial caseof test-retest reliability [51].

Rater reliability determines the consistency with
which raters, testers or examiners make judgements,
ratingsor measurementsof the same phenomenon[14].
In this situation the rater may (1) be the actual mea-
surement instrument (e.g., manual muscle testing), (2)
physically apply the tool and so become part of the
instrument (e.g., measure range of motion with a go-
niometer), (3) observe performance and apply criteria
to the subjective observation (e.g., evaluatelifting tech-
nique), or (4) read or interpret output from an instru-
ment (e.g., grip strength from a dynamometer) [51].
Intra-rater reliability examines the stability of data
recorded by one person acrosstwo or moretesting occa-
sions, while inter-rater reliability determines the vari-
ation between two or more raters who are assessing the
same phenomenon.

Rater reliability is considered “especially important
when measuring devices are new or unfamiliar or when
subjective observations are used” [51, p. 60]. Thisis
particularly the case with many work-related assess-
mentsthat rely on clinical observationsand judgements
made by raters.
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Equivalent, alternate or parallel form reliability in-
volves comparing two or more different, but equiva-
lent forms of the same test or measure. It is usually
conducted when the assumptions regarding test-retest
reliability cannot be met (i.e., subjects exhibit practice
effects, rapid changesin the characteristic or are likely
to recall responses) [14,51].

It has been noted that some forms of reliability, such
as equivalent forms, split-half or internal consistency,
are usually impractical to determine in functional as-
sessments [52]. Thereis usually no equivalent form of
the work-rel ated assessment with which it can be com-
pared, and Rosen [52, p. 47] notes that “there are so
many factors underlying performance on work samples
that the construction of truly equivalent forms may be
only theoretically possible’.

Internal consistency reflects the extent to which test
items measure the same characteristic. Types of in-
ternal consistency are split-half and test item reliabil-
ity. Split-half reliability is examined through compar-
ing participants’ results on equivalent halves of atest.
It is used when a measure (e.g., a questionnaire) has
more than one item. It may also be used when it is
not possible to retest the same group of participants as
would occur for test-retest reliability [14]. Some con-
sider split-half to be superior to test-retest and equiv-
alent form reliability because there is no time lag be-
tween testing and the mental, physical and environmen-
tal influences remain the same [51]. Split-half reliabil -
ity may be determined on some work samples where
multipleidentical test items are produced, but this does
not apply to many current work-rel ated assessments.

Test item reliability “is an estimate of the consis-
tency of one item with respect to other items on amea-
sure” [14, p. 256]. Item analysis is used to examine
how each test item relatesto other items and the instru-
ment asawhole[51]. Test item reliability may bemore
practical to determine than either aternate forms or
split-half reliability in work-related assessments with
multiple sub-tests. Thiswould occur where a physical
impairment, for example, is determined using multi-
ple measurements, which then provides the basis for
assessing the internal consistency of the testing proce-
dures. Correlation between various test components
can then be examined.

Generalisability of reliability results derived from
one study to other therapists, environments, test condi-
tionsor subjectscannot be assumed unlessthese aspects
are specifically addressed in the analysis. Population-
specific reliability is an especialy important issue,
where many studies use non-injured or non-disabled
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subj ectsto establish an assessment’sreliability and then
assumethat thiswill apply to a patient population [47].
Factors such as pain, deformity, weakness and anxiety
can alter an individual’s response to measurement and
the consistency of these measurements[51].

Intra-test reliability is also referred to by some re-
searchers [42,43,46]. Thisis a form of response sta-
bility in which the consistency or stability of repeated
measures over time are examined [51]. Intra-test re-
liability is determined from repeated measures taken
within a short period of time (e.g., within 0.5 to 5
minutes of each other). The response stability is rele-
vant when determining other aspects of reliability. If
the measure or phenomenonisinherently unstable (i.e.
varieswidely each timeameasureistaken) thenitisnot
possible to determine whether errors in measurement
are due to the instrument or the raters.

Instrument precision is an important area in which
the instrument is examined for accuracy of measure-
ment, rather than the reliability of clients being evalu-
ated or clinicians using the instrument. The precision
examined may be against a known and accepted stan-
dard (e.g., [12,19,20]) and so technically may be con-
sidered asaformof criterion-related validity [51], how-
ever, the accuracy of the instrument, and therefore the
measurement obtained, is an important issue when de-
termining al forms of reliability in clinical situations.
The types of instrument precision examined in work-
related assessments include inter- and intra-instrument
reliability (e.g., [12,19,20]), which could be equated
with inter-rater and test-retest reliability respectively.
Responsestahility, or intra-test reliability, hasalso been
examined (e.g., [60]), as has accuracy (e.g., [43,63]).

Test-retest, or intra-rater reliability isthe most com-
mon form of reliability established for work-related as-
sessments and Rosen [52] considers this to be usually
the most sensible method. Hart [24], however, consid-
ersinter-rater reliability as the most important form of
reliability, although he does note that good test-retest
reliability isalso critical.

The emphasis on the establishment of test-retest
and inter-rater reliability in work-related assessments
demonstrates the importance placed on ensuring that
any change found on assessment is the result of change
in the individual and not the result of measurement in-
consistencies over time or between examiners. One
area, however, which may benefit from further devel-
opment is that of internal consistency. By examining
the correlation between test itemsit may be possible to
streamline assessment batteries to only include those
items that assess necessary job requirements, rather
than duplicating items which assess the same task or
skill.
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1.3. ‘Good’ Reliability

In order to determine if an assessment has adequate
reliability for the purposesof clinical use, one must un-
derstand what measures are used to determine reliabil-
ity, what are the strengths and limitations of these mea-
sures, and what the results that are produced actually
mean from aclinical standpoint.

Reliability is usually reported as a coefficient. It is
an estimate of the reliability based on variance, or the
measure of differences among scoresin a sample [51].
Therange of scores used for estimating reliability must
al so be considered when interpreting the reliability co-
efficients. This is because reliability is based on “the
proportion of the total observed variance that is at-
tributable to error” [51, p. 508]. If the variance in
scoresis small (e.g., grip strength measurements with
arangeof 25t035kg, z = 30.1, SD = 3.414), thenan
error (e.g., =2 kg) will be proportionally much larger
than if the variance in scores was greater (e.g., grip
strength measurements with a range of 15 to 45 kg,
Z = 30.1,SD = 10.268).

Many reliability coefficients (r) are based on mea-
sures of correlation (e.g., Pearson’s Product-Moment
(PPM) and Spearman Rank correlation coefficients).
Correlation “reflects the degree of association between
two sets of data, or the consistency of position within
the two distributions” [51, p. 57]. Correlations reflect
covariance rather than agreement between data sets.
For many clinical applications, however, it is neces-
sary to determine agreement between measures (i.e.,
two sets of measures are the same), not just whether
they are proportional to each other [51]. Some consider
that because correlations are unable to discriminate be-
tween the variance components due to error and those
due to true differences, it is more accurate to use the
coefficient of determination (r2). This value reflects
how much variance in one measurement is accounted
for by the variance in the second measurement [51].

Correlationsarealso very sensitiveto samplesize. If
asampleislarge enough, ailmost any correl ation coeffi-
cientwill befoundto be statistically significant. There-
fore, themagnitude of the correlation coefficient should
be considered when interpreting results, and not only
whether the correlation is statistically significant [51].

Test-retest and rater reliability could use correlations
(e.g., PPM or Spearman Rank) and t-tests to determine
the consistency and average agreement respectively be-
tween data sets [51]. However, it is easier to inter-
pret and more useful to have asingle value to describe
reliability. For that reason, it is preferable to use the
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intra-class correlation coefficient (ICC) [51]. ThelCC
reflects both the degree of correspondence and agree-
ment amongst the ratings. There are three models of
the ICC (1, 2 and 3), and model 2 is considered the
most appropriate to use when the aim isto demonstrate
that the instrument can be used with confidence by all
equally trained therapists [51].

When the unit of measurement in an assessment
is categorical (e.g., poor, fair, good, excellent or
safe/unsafe), reliability (usualy inter-rater) ismore ap-
propriately determined as a measure of agreement. In
its simplest form this would be percentage agreement,
however, this value often gives an over-estimation of
true reliability [51]. Another measure is the kappa ()
statistic, whichisused to correct for chance agreement.
This statistic represents the average rate of agreement
for an entire set of scores, and is an analysis of exact
agreement with no room for ‘close’ agreement, mak-
ing it suitable for nominal and ordina data, but not
continuous data [51].

There are no absolute cut-off points above which an
instrument can be said to have acceptable reliability.
However, Portney and Watkins [51] suggest guidelines
for the interpretation of various measures of reliability
(Table 1).

Response stability is usualy expressed in terms of
the standard error of measurement (SEM) or the coef-
ficient of variation (CV) [51]. The standard error of
measurement is the standard deviation of the measure-
ment errors and its interpretation is dependent on the
type of reliability that is examined. For test-retest reli-
ability, the SEM would indicate the range of scoresthat
may be expected on retesting [51]. If different raters
were used, then the SEM would indicate the range of
scores that may be expected from another rater. In-
terpretation of the SEM is based on the normal curve,
where there is a 68% chance that a subject’s true score
would fal within +1 SEM of the mean, and a 95%
chance of it falling within +2 SEM [51].

The coefficient of variation is expressed as a per-
centage and provides a measure of relative variation
or response stability across repeated measures [51] or
intra-test reliability. Inthe areaof work-related assess-
ments, the coefficient of variation is often used as a
measure to determine the consistency or sincerity of
effort produced by a subject, rather than as a measure
of test stability. The clinician must ensure, therefore,
that interpretation of this value is made with regard to
the purpose of the calculation of the CV.

When the coefficient of variationisused to determine
whether a subject’s effort is maximal or submaximal
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based on the variability of the results there are no clear
cutoffsthat can be applied [56,57] athough there have
been some attempts to do this[46]. In terms of instru-
ment precision, coefficients of variation of 6-7% are
considered to indicate ahigh degree of precision, while
an instrument with a CV of over 12.5% is considered
to have poor precision [60].

1.4. Reliability of work-related assessments

The types of reliability most appropriate for work-
related assessments are test-retest/intra-rater and inter-
rater reliability. Awareness of the population used as
thesampleisal so extremely important, especially when
the purpose of the work-related assessment may be to
determine the extent of impairment or disability for
compensation benefits.

An example of the importance attributed to reliable
and valid assessments in the area of disability determi-
nationis seeninthereview of functional assessment lit-
erature and methods conducted for the United State So-
cia Security Administration (SSA) [53]. The purpose
of the review wasto

“. .. thoroughly research theliterature about assess-
ment systems, methods, and instrumentsfor associ-
ating clinical measureswith measures of functional
ability and capacity to perform activities and tasks,
and devel op asystematic method of describing, cat-
egorising, comparing, and evaluating them for the
purpose of determining their potential application
in the disability insurance program” [53, p. 3].

In the SSA review, the criteria for automatic exclu-
sion of an instrument from further review were no ev-
idence of reliability or validity, and no citations of re-
search. It is clear that these aspects were considered
crucia before an instrument was even considered for
review.

Some commercialy available work-related assess-
ments, however, have no reliability studies that were
located. Other assessments rely on previous research
that examined some sub-teststhat are now incorporated
into the current battery. Still others are proprietary
systems that do not release information other than to
purchasers of the systems. This provides awide range
of information that the clinician must be aware of in
order to consider the appropriateness or relevance of
the work-related assessment to the clinical situation.
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Interpretation of measures of reliability

Measure of reliability

Range of values

Interpretation of values

0.00-0.25
0.26-0.50
0.51-0.75
> 0.75
> 0.90

Correlation Coefficients (r)

Intra-class Correlation Coefficient ICC) < 0.75
> 0.75
> 0.90

Kappa (k) value 0.00
0.01-0.40
0.41-0.60
0.61-0.80
0.81-1.00

Little or no relationship

Poor to fair

Moderate to good

Good to excellent

Required for clinical application to ensure valid inter-
pretation of findings

Poor to moderate reliability

Good reliability

Required for clinical application to ensure valid inter-
pretation of findings

Chance agreement

Poor to fair agreement

Moderate agreement

Substantial agreement

Excellent to perfect agreement

2. Method

This study surveyed an extensive range of informa:
tion sources to determine the extent of evidence of
reliability of al forms for work-related assessments.
Methods used to access these sources were:

— CD-ROM searches of the CINAHL (1980 — Dec
1997), Medline (1970 — Dec 1997), Psychinfo
(1984 — Dec 1997) and ACEL Occupationa
Health and Safety databases, using the key words
‘functional capacity evaluation’, ‘vocationa as-
sessment’, ‘work assessment’, ‘work evaluation’,
‘work sample’, and the specific names of the vari-
ous assessments (e.g., Progressive I soinertial Lift-
ing Evaluation, Valpar);

— Using secondary sources (i.e., referencelists from
published articles) to locate further literature;

— Examining administration and procedure manuals
for specific assessments when these were avail-
able;

— Contacting distributors of specific assessments;

— Accessing proceedings of conferences where it
was known papers had been presented on specific
work-related assessments; and

— Accessing theses, or abstracts of theses, where it
was known that research had been conducted on
specific work-related assessments.

Fifty-five different work-related assessments were
identified. Of these, 28 were included in this review.
Thework-related assessments considered inthisreview
are those that: (1) are currently in use in occupational
rehabilitation in Australia, (2) are currently commer-
cially available or still in use, (3) are referred to in
publications, and (4) focus predominantly on physical
factors associated with work.
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The 28 assessments included in this study are: Ac-
ceptable Maximum Effort (AME), Applied Rehabil-
itation Concepts (ARCON), AssessAbility, Blanken-
ship Functional Capacity Evaluation, BTE Work Sim-
ulator, California Functional Capacity Protocol (Cal-
FCP), Dictionary of Occupational Titles — Residual
Functional Capacity (DOT-RFC), EPIC Lift Capac-
ity Test, ERGOS Work Simulator, ErgoScience Phys-
ical Work Performance Evaluation (PWPE), Isern-
hagen Functional Capacity Evaluation, Key Method
Functional Capacity Assessment, Lido WorkSET,
MESA/System 2000, Progressive Isoinertial Lifting
Evaluation (PILE), Polinsky Functional Capacity As-
sessment, Quantitative Functional Capacity Evaluation
(QFCE), Singer/New Concepts Vocational Evaluation
System (VES), Smith Physical Capacity Evaluation,
Spinal Function Sort, Valpar Component Work Sam-
ples, WEST Standard Evaluation, WEST 4/4A, WEST
Tool Sort and LLUMC Activity Sort, WorkAbility
Mark 111, Work Box, and WorkHab Australia.

These assessments cover a wide range of work de-
mands and include instruments that are based on in-
dividual self-perception of performance (Spinal Func-
tion Sort, WEST Tool & LLUMC Activity Sorts), as
well as those reliant on the observation skills of the
clinician (e.g., Isernhagen FCE, PWPE, Smith PCE).
Some instruments are computerised (ARCON, BTE
Work Simulator, ERGOS Work Simulator, Lido Work-
SET), while others have specific equipment that is
used (e.g., Blankenship FCE, Vapar CWS, WorkA-
bility Mk I11, WorkHab Australia). A number focus
specificaly on lifting (e.g., EPIC Lift Capacity Test,
PILE, WEST Standard Evaluation), while others cover
thewide gamut of physical demands (e.g., AssessAbil-
ity, Blankenship FCE, Cal-FCP, DOT-RFC, | sernhagen
FCE, Polinsky FCA).
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There are several assessments that are no longer
commercialy available (i.e., Lido WorkSET, Polinsky
FCA, Singer/New Concepts VES) athough they may
till be in use by clinicians. For this reason they are
included in this study. There are several other work-
related assessments, however, that have not been in-
cluded. These are the FFFWA (Functionally Fit For
Work Analysis), referred to by Tramposh [66], and the
Physio-Tek and Sweat FCA, both referred to by Lech-
ner et a. [38]. These are the only references to these
assessments that were located, and there was no reply
to correspondence that was sent to the organisations
identified as marketing the products.

Assessments with an emphasis predominantly on
clients with developmental disabilities, cognitive de-
ficits or learning disabilities have also been omit-
ted. These are the McCarron-Dial, Micro-TOWER,
Philadelphia JEVS (Jewish Employment and Voca-
tional Service), TOWER and Valpar 17 assessments.

Common hand function/dexterity tests have been
omitted, as their emphasis is on determining specific
aspects of hand function, rather than overall ability for
work. Some of these tests, however, are included as
sub-tests of assessment batteries. Thehand functionas-
sessments not examinedincludethe Bennett Hand-Tool
Test, Crawford Small Parts Dexterity Test, Grooved
Pegboard, Minnesota Dexterity Test, Minnesota Rate
of Manipulation Test, O’ Connor Finger Dexterity Test,
O’ Connor Tweezer Dexterity Test, Pennsylvania Bi-
Manual Work Sample, Purdue Pegboard and Stromberg
Dexterity Test.

Computerised lifting simulatorsand i sokinetic range-
of-motion devices have also been omitted. These de-
vices include the Ariel Computerised Exercise (ACE)
System Multi-Function Unit, Biodex, Cybex Back
Testing System (incorporating the Liftask, Trunk
Extension-Flexion and Torso Rotation components),
I sostation B-200, Isostation Liftstation, Kin Com, LI-
DOLift, Lift Trak, Lumbar Motion Monitor, and vari-
ous other “lifting machines’.

2.1. Categorisation of evidence for reliability of
work-related assessments

Each work-related assessment included in this study
wasexaminedfor evidenceof reliability and instrument
precision. The evidence was categorised according to
the quality of the information provided. Each piece
of evidence was also critiqued in terms of the study
design, subjects, analyses and interpretation of results
to enable a judgement to be made on the acceptability
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of the reliability of the assessment studied. Appendix
1 identifies each of the sources used.

The levels of evidence for the reliability of work-
related assessments included in this review were cate-
gorised into six broad categories (Table 2). The lowest
level (Level 0) indicatesthat no evidencefor reliability
wasidentified. Level 1 indicatesthat the devel opers of
the assessment relied on previous studies conducted on
sub-testsor portionsof the assessment. Theassumption
made by the test developersisthat the previous studies
demonstrated acceptable reliability and so justifies the
inclusion of the sub-test. The danger is generalising
acceptable reliability for some sub-tests to all compo-
nents of the assessment. Furthermore there may be no
critical review of the previous studies before accepting
the results reported.

Level 2 indicates that although there may be some
report of reliability, thereisno detail providedto enable
the evaluation of results. Level 3 is similar, but some
detail is provided to alow acursory examination of re-
sults. Sufficient detail for the eval uation of results con-
sists of a description of the type of reliability studied,
the sample used, type of data and how it was collected,
analyses used, and interpretation of the results.

Levels 4 and 5 are essentialy the same; however,
the forum in which the detail and results are presented
varies. Both provide sufficient detail for the exami-
nation and evaluation of results, with Level 4 report-
ing these in non-peer-reviewed forums, while Level 5
reports results in peer-reviewed journals.

Some assessments in this study had evidence of re-
liability from a number of these levels. It should be
noted, however, that although the reliability of an as-
sessment has been examined and reported in adequate
detail in apeer-reviewed forum (i.e., Level 5), thisdoes
not indicate that the reliability is acceptablefor clinical
purposes.

For each work-related assessment included in this
study al available evidence of reliability was located
and examined. Following a thorough analysis of the
information for the detail necessary to determine the
quality and usefulness of the evidence presented, the
level of evidence was determined and summarised (see
Table 3). For those assessments with acceptable levels
of evidence (Levels4 and 5) the level of reliability was
then determined based on theinterpretation of measures
of reliability described in Table 1 (see Table 4).

3. Results

A summary of thelevel of evidencefor reliability and
instrument precision that could be located for the range
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Levels of evidence for reliability

Level  Description

0 No reliability demonstrated or reported.

1 Reliability is assumed from previous studies conducted on sub-tests now incor-
porated into the current assessment. Previous studies may be in either a non-

peer-reviewed or peer-reviewed forum.

2 Reliability is reported, but there is no detail provided to enable examination of
the results. Maybe in either a non-peer-reviewed or peer-reviewed forum.
3 Reliability is reported with some detail to enable a cursory examination of the

results, but more detail is required. May be in either a non-peer-reviewed or

peer-reviewed forum.

4 Reliability is reported with sufficient detail to enable examination of the results.
Results and detail are provided in a non-peer-reviewed forum (i.e., conference
presentation, administration manual, book, Honours, Masters or Doctoral thesis).

5 Reliability, with sufficient detail to enable examination of the results, is reported
and published in a peer-reviewed forum (i.e., peer-reviewed journal).

of work-related assessments included in this study is
presented in Table 3. For those assessments with ac-
ceptable levels of evidence (Levels 4 and 5) the level
of reliability isreportedin Table 4.

3.1. Sudieswith insufficient evidence for reliability
(Levels0-3)

No reliability studies of any type were identified
(Level 0) for the Key FCA, Polinsky FCA, Smith PCE,
WEST Tool Sort, or LLUMC Activities Sort (Table 3).
It is difficult, therefore, to comment on any aspect of
reliability for these assessments.

Some assessments indicated that reliability was ac-
ceptable based on theinclusion of various sub-teststhat
had previously established reliability (Level 1). These
included the DOT-RFC (for lifting, carrying, stooping
and fingering) [21], the entire QFCE battery [72] and
WorkHab Australia (grip strength — [7,48]) (Table 3).
It is not possible, however, to comment on the overall
reliability for these assessments.

AssessAbility, which is based on MTM (Methods-
Time-Measurement) data, is also considered to be at
Level 1 as it relies on previous studies using MTM
showing “extremely high reliability” [13]. While the
use of MTM and other predetermined motion-time
standards (PMTY) are considered reliable methods for
determining work sampleproduction standards[18,50],
there are some limitations that should be noted. PTMS
are based on average, experienced workers, which as-
sume that the individual is familiar and proficient with
the task being performed [50]. Thisis not always the
case for injured clients being assessed. A second issue
isthat actual industrial standardsare affected by anum-
ber of variablesand may result in arange of acceptable
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levels of performancefor ajob that vary between busi-
nesses [50]. While the use of PMTS as a basis for de-
veloping an assessment may be acceptable, no formal
reliability studies have been reported on AssessAbility.

The Blankenship FCE [5] aso incorporates severa
sub-teststhat have been devel oped by other researchers
and have reported reliability (e.g., Oswestry Low Back
Pain Disability Questionnaire — [16]; static strength
tests using AME — [36]; hand grip strength — [48]).
However, no specific reliability studies have been con-
ducted on this assessment battery or portions of it that
are unique to the system. None of the assessments
with assumed acceptable reliability for various sub-
tests and components report the actual results of these
prior studies on which acceptance is based, however,
references to the studies are provided. Despite sev-
era sub-tests having published reliability, the entire
Blankenship FCE would be consideredto beat Level 1,
having only assumed reliability from other sources.

TheWorkAbility Mk 111 has test-retest reliability re-
ported for a number of manual dexterity sub-tests of a
previous version of the assessment [55] that was pre-
sented in anon-peer-reviewed forum (Level 2). Eleven
of 17 sub-testshad good reliability, while only four had
coefficients in the excellent range. Correlation coef-
ficients rather than 1CCs were calculated and there is
insufficient detail regarding the methodology used on
which to evaluate the quality of the results.

TheMESA (Microcomputer Evaluation & Screening
Assessment)/System 2000 has acceptabl etest-retest re-
liability reported in the administration manual [6,68],
but no other sources of reliability wereidentified. Min-
imal information is provided in the manual regarding
how the results were obtained (Level 2). A clinician
may consider that studies reported in peer-reviewed
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Table 3
Summary of level of evidence for reliability of work-related assessments
Assessment Type of reliability
Test-retest/Intra-rater Inter-rater Intra-test Instrument Other - Alt Forms,
Precision Int.  Consistency
(Split /2 & Test
Item)
AME 0 0 5(indicated as T-RT in O 0
study)
ARCON 5 0 0 0 0
AssessAbility 1(MTM) 0 0 0 0
Blankenship FCE 1 (some sub-tests) 0 1 (some sub-tests) 0 0
BTE Work Simulator 5 (# unknown) 0 2 (#302,502,503, 701) 4 (static & dy- O
5 (#162) 4, 5 (#302, 802) namic)
5 (#161, 701) 5 (#302, 502, 503, 601, 4, 5, 5 (dynamic)
4,5 (#302, 802) 701) 5 (static)
5 (#181, 701, 901) 5 (#162)
Cal-FCP (includes (See EPIC & SFS) (See EPIC) 0 0 5 (Test item)
EPIC & SFS) (See SFS)
DOT-RFC 1 (lift, carry, stoop, finger) 0 0 0 0
EPIC (PLC Il waspre- 2,5,5 5 0 0 0
cursor of EPIC) 5(PLCII)
ERGOS Work Simula- 5 (comp & human instruc- O 5 (comp & human O 0
tor tions) instructions)
Isernhagen FCE 3 (LMH lifts) 3 (LMH lifts) 0 0 0
5 (floor-waist lift) 4 (lifts)
5 (floor-waist lift)
Key FCA 0 0 0 0 0
Lido WorkSET 5 (#19, 22, 52) 5 (#51) 5 (#19, 22, 52) 5 (accuracy) 0
5, 5 (#51)
MESA/System 2000 2 0 0 0 0
PILE 5 (lumbar & cervicdl lifts),5 0 0 0 0
Polinsky FCA 0 0 0 0 0
PWPE 5 (lifts) 3,5(@l) 0 0 0
5 (lifts)
QFCE 1(l) 0 0 0
Singer/New Concepts 5 0 0 0 0
VES
Smith PCE 0 0 0 0 0
Spinal Function Sort 55 0 0 0 5 (Split 1/2),
5 (Test item)
Valpar CWS 4 (#19) 4 (#19) 0 0 0
4(#4)
WEST Std Evaluation 4 4,4 (MHRWS) 0 4 (weights) 0
5 (shoulder-eye lift)
WEST 4/4A 0 0 2,35 0 0
WEST 0 0 0 0 0
Tool & LLUMC Activ-
ities Sorts
WorkAbility Mk 3 2 (manual dexterity tests) 0 0 0 0
Work Box 55 0 0 0 0
WorkHab 1 (grip strength) 0 0 0 0

N.B. Unless otherwise indicated, the entire assessment was studied. For al other assessments the sub-test or portion of the assessment studied
isin parentheses. The items for the BTE Work Simulator, Lido WorkSET and the Valpar Component Work Samples indicate the number of the
specific attachment or work sample studied.
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Table 4

Summary of level of reliability of work-related assessments

115

Assessment Type of reliability
Test-retest/Intra-rater Inter-rater Intra-test Instrument Other - Alt Forms,
Precision Int.  Consistency
(Split /2 & Test
Item)
AME Unknown Unknown Excellent, with Clini- Unknown Unknown
cal utility
ARCON Fair-Moderate(usingrevised Unknown Unknown Unknown Unknown
method)
AssessAbility Unknown Unknown Unknown Unknown Unknown
Blankenship FCE Unknown Unknown Unknown Unknown Unknown
BTE Work Smulator Good - Excellent, with Clin-  Unknown Excellent, with Clini- Satic:  Excel- Unknown
ical utility (#161, 162, 181, cal utility (#162, 302, lent, with Clini-
302, 701, 802, 901) 802); Unable to deter- cal utility
mine acceptability of Dynamic: Poor
CV (#302, 502, 503,
601, 701)
Cal-FCP (includes (See EPIC & SFS) (See EPIC) Unknown Unknown Moderate - Good
EPIC & SFS) (Test-item)
DOT-RFC Unknown Unknown Unknown Unknown Unknown
EPIC (PLC Il waspre- Good - Excellent, with Clini- Good - Excel- Unknown Unknown Unknown
cursor of EPIC) cal utility lent, with Clinical
utility
ERGOSWork Good - Excellent, with clin-  Unknown Unable to  deter- Unknown Unknown
Smulator ical utility (comp & human mine acceptability of
instructions) CV (comp & human
instructions)
Isernhagen FCE Substantial (floor-waist lift)  Substantial Unknown Unknown Unknown
(floor-waist lift);
Unable to deter-
mine (lifts)
Key FCA Unknown Unknown Unknown Unknown Unknown
Lido WorkSET Good - Excellent, with Clini- Excellent, Unable to determine Excellent Unknown
cal utility (#19, 22, 51, 52) with Clinical util- acceptability of CV (torque); Ac-
ity (#51) (#19, 22, 52) ceptable  (work
& power)
MESA/System 2000 Unknown Unknown Unknown Unknown Unknown
PILE Good - Excellent, with Clini-  Unknown Unknown Unknown Unknown
cal utility
Polinsky FCA Unknown Unknown Unknown Unknown Unknown
PWPE Excellent, with Clinical util- Moderate - Unknown Unknown Unknown
ity (lifts) Excellent
QFCE Unknown Unknown Unknown Unknown Unknown
Snger/New Concepts Moderate Unknown Unknown Unknown Unknown
VES
Smith PCE Unknown Unknown Unknown Unknown Unknown
Spinal Function Sort Good - Excellent Unknown Unknown Unknown Excellent,
with Clinical util-
ity (Split 1/2 &
Test-item)
Valpar CWS Moderate - Excellent (#19)  Substantia - Ex- Unknown Unknown Unknown
Moderate - Good (#4) cellent, with Clin-
ical utility (#19)
WEST Sd Evaluation ~ Unable to determine accep- Poor - Excellent Unknown Unacceptable Unknown
tability (MHRWS) (weights)
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Table 4 continued
Assessment Type of reliability
Test-retest/Intra-rater Inter-rater Intra-test I nstrument Other - Alt Forms,
Precision Int. Consistency
(Split /2 & Test
Item)
WEST 4/4A Unknown Unknown Unable to determine Unknown Unknown
acceptability of CV
WEST Unknown Unknown Unknown Unknown Unknown
Tool & LLUMC Activ-
ities Sorts
WorkAbility Mk 3 Unknown Unknown Unknown Unknown Unknown
Work Box Moderate - Good (overal); Unknown Unknown Unknown Unknown
Excellent, with clinical utility
()
Poor (M)
WorkHab Unknown Unknown Unknown Unknown Unknown

N.B. The assessments in bold are those with evidence at Level 4 or 5. The sub-test or portion of the assessment studied isin parentheses. The
items for the BTE Work Simulator, Lido WorkSET and the Valpar Component Work Samples indicate the number of the specific attachment or

work sample studied.

forums are required to support these findings.

The work-related assessments with little evidence of
reliability (Levels0-3) may have good or poor reliabil-
ity. Without adequate evidence, however, it isimpossi-
blefor cliniciansto determine whether an assessment’s
reliability is of an acceptablelevel for their purposes.

3.2. Sudies with sufficient evidence for reliability
(Levels 4-5)

The Valpar Component Work Samples reported test-
retest reliability for each work sampleintheoriginal ad-
ministration manuals (1974), however, Botterbusch [6]
indicated that the dataavailable could not be assessed to
determinethe acceptability or otherwise of thereported
reliability. Thisreliability informationis no longer in-
cluded in the revised manuals for these work samples
for thisreason [10]. Thereis, however, some evidence
of moderateto good reliability for two of thework sam-
ples (VCWS 4 and 19), albeit from non-peer-reviewed
sources [3,67] (Table 4). There are, however, suffi-
cient detailson which to critically evaluate the findings
(Level 4).

The AME (Acceptable Maximum Effort) assess-
ment [36] identifies the type of reliability examined to
be test-retest, however, with retesting occurring within
30t0 60 seconds, it would appear to be more accurately
described as intra-test reliability. The results indicate
that the assessment is highly stable, with al correlation
coefficientsover 0.92. Thereisno indication, however,
whether this stability ismaintained over alonger period
of timethan 1 minute.
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The ARCON (Applied Rehabilitation Concepts) also
has only one study examining test-retest reliability [25]
(Table 3). Itidentifies unacceptablelevels of reliability
and attempts to improve them through modifications
to stabilisation of the individual and improved sensor
placement. The results, although improved, continue
to indicate unacceptabl etest-retest reliability with only
three of ten sub-testsfor males or femaleshaving corre-
lation coefficients over 0.70. Correlation coefficients,
rather than ICCs were used to determine reliability.

The Singer/New Concepts VES (Vocationa Evalua
tion System) was reported to have moderate test-retest
reliability with changes in retesting attributed to im-
provement from a training program [11]. One would
guestion the appropriateness of examining test-retest
reliability in a situation where it is known that the
subjects are involved in an intervention program, and
changeisin fact desired.

The WEST 4/4A had the coefficient of variation for
males and females reported [46,71] with no indica
tion of how the results had been obtained for males
(Level 2), and some basic information for some of the
female data (Level 3). As there is no indication of
the original source of data reported by Matheson and
Ogden-Niemeyer [46], it is difficult to interpret the re-
sults presented. The reported 12% CV could be in-
terpreted as an unacceptably unstable instrument (Sol-
gaard et al. [60] considered a grip strength device with
a CV of 12.7% to be unacceptable). A mean CV of
12% for supination and 10.4% for pronation was found
by Innes et a. [30] (Level 5). This study also found
CVsgreater than 12%in 50% of subjectsfor supination
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and 27% for pronation, causing concern about the use-
fulness of thisinstrument duetoitsinstability. Without
clear guidelines for the interpretation of CV, however,
it isdifficult to determinethe acceptability or otherwise
of thisresult.

The Work Box has effectively used the examination
of test-retest reliability to refine and improve adminis-
tration procedures [4,61]. It aso has identified those
clientsfor whom the assessment will most clearly indi-
cate achangein performance[61], however, there was
no demonstration of actual change occurring. A differ-
ence in test-retest reliability between genders has also
been reported [61], with excellent reliability in males,
and poor reliability infemales (Table 4), indicating that
the assessment is more appropriately used with males.

The BTE Work Simulator appears to be the most
thoroughly researched instrument, with test-retest,
intratest and instrument reliability al being investi-
gated on a number of occasions with subjects from
healthy and injured populations. It should be noted,
however, that the BTE has 22 different attachmentsand
operates in both the static and dynamic modes. The
static modeis highly reliable[2,19,20], however, there
isconcernregardingreliability of the dynamic mode[8,
9,12,15,19,20]. Less than a third of the attachments
have been examined for test-retest and/or intra-test reli-
ability, and there are no studies of inter-rater reliability.
All test-retest studies in the static mode indicate good
to excellent reliability. It should be noted, however,
that some studies used correlation coefficients rather
than the preferred 1CC to calculate reliability (e.g., [2,
35].

Other work simulatorsincludethe ERGOS and Lido
WOorkSET, both more recent additions than the BTE.
The Lido WorkSET has multiple attachments, similar
to the BTE. Four attachments have been used to ex-
amine test-retest, three for intra-test and one for inter-
rater reliability. Resultsindicate that there is a good to
excellent level of reliability for the attachments stud-
ied in static and dynamic modes (Table 4). Instrument
precision has also been examined by using calibrated
weightsto generate torque [43]. It was found to be ex-
cellent for torque measurement, while work and power
measurements were acceptable.

The ERGOS Work Simulator has only been ex-
amined for the reliability of responses using the
static lifting sub-tests and varying methods of deliv-
ery of instruction (i.e., computer versus human instruc-
tions) [42]. The results indicate good reliability for
both forms of instruction with no significant difference
between them.
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The Cal-FCP includes the EPIC Lift Capacity Test
and the Spinal Function Sort, amongst its compo-
nents[45]. Thisistheonly physical test battery that has
had internal consistency, in this case test item reliabil-
ity, examined (Table 3). Variablesor sub-tests expected
to be related (e.g., pinch strength and grip strength;
Spinal Function Sort and lift capacity) were examined.
Regression equations were found to be highly signifi-
cant.

The Spinal Function Sort includedinthe Cal-FCP but
able to be used aone, is used to determine perceived,
rather than actual, capacity or performance. Accept-
able test-retest reliability has been found, as has inter-
nal consistency (both split-half and test item) [22,44]
(Table 3). These reliability results were from subjects
reporting back pain.

The EPIC Lift Capacity Test, aso included in the
Cal-FCP and able to be used independently, has been
examined for both test-retest and inter-rater reliability.
Both forms were at good to excellent levels, with test-
retest having been established on a number of different
occasionsin avariety of settings with large numbers of
subjects, strengthening the findings (Table 3).

The PILE (Progressive Isoinertial Lifting Evalua-
tion) and the WEST Standard Evauation are also as-
sessmentsof lifting capacity. Only test-retest reliability
has been examined for the PILE, and while the results
are acceptable, the subject numbers on which this is
based are small (n = 10) [49].

The WEST Standard Evaluation’s test-retest relia-
bility is not clearly established. Matheson’s study [41]
only examined the reliability of the load lifted through
a limited range (shoulder height to eye level) and re-
ported the coefficient of variation based on three lift-
ing trials (Level 5). No other statistical analysis was
undertaken. In a non-peer-reviewed study by Tan [64,
65] test-retest reliability of the maximum weight lifted
was determined using t-tests, rather than statistics such
asthe|CC (Level 4). Both Matheson [41] and Tan [64,
65] consider that acceptable test-retest reliability has
been demonstrated, however, thisis questionable based
on the type of analyses performed (Table 4).

Inter-rater reliability for the WEST Standard Evalu-
ation has only been reported in non-peer-reviewed fo-
rums[26,54,64,65] (Level 4). Using alarge number of
raters(n = 18), Hehir [26,54] reported an overall rating
of fair reliability for the determination of a safe lifting
technique, while Tan [64,65] used only two raters with
alarge number of clients and reported higher levels of
agreement.

Instrument precision in the form of the accuracy of
the weights used in the assessment was examined by
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Tan [64] (Level 4). For one set of equipment and
weights it was found that all were under the reported
weights. This indicates the need to check equipment
and certainly raises concerns, but the results cannot be
generalised beyond the study.

The Isernhagen FCE has only had the lifting com-
ponent of this test battery examined. The ability to
determine a safe lift and/or rate it as light, medium or
heavy was the focus of the inter-rater studies (Table 3).
Smith [59] found substantial agreement between raters,
however, raters were only asked to determine if a lift
was safe or unsafe (Level 5). Similar results were ob-
tained by Isernhagen and Hart (cited in [33] (Level 3).
A third inter-rater study [17] used inappropriate statis-
tics (t-teststo determinereliability betweenfour raters),
so it is not possible to determine if the results were at
an acceptable level (Level 4).

The test-retest studies of the Isernhagen FCE were
based on showing the same video of persons lifting to
a group of raters on two separate occasions. In the
case of the Smith study, the two viewingswere one day
apart. It is questionable whether this methodology is
an acceptableway to determinetest-retest reliability of
an assessment.

The ErgoScience PWPE (Physical Work Perfor-
mance Evaluation) is one of the more recent assess-
ments available. As appropriate for an assessment re-
liant on the judgement of the evaluator, inter-rater re-
liability was examined and found to have moderate to
excellent agreement for the major sections and over-
al [39,40] (Levels 3 and 5). These findings for deter-
mining maximum lifting capacity were supported by a
pilot study [58] that also found high levels of test-retest
reliability for asmall group (Level 5).

4. Discussion
4.1. Evidence of reliability

Theresultsof thisstudy indicatethat the evidencefor
reliability of awide range of work-related assessments
ranges from non-existent to being investigated and re-
ported in sufficient detail to enabledecisionsto be made
regarding their clinical utility. There does not appear
to be a single assessment that has been thoroughly and
comprehensively investigated for all relevant aspects
of reliability. Some systems, however, appear to have
a promising basis on which to build further studies to
provide sufficient evidence of reliability.
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The work-related assessments where there was no
evidence for reliability (Level 0) were the Key FCA,
Polinsky FCA, Smith PCE, and WEST Tool and
LLUMC ActivitiesSorts. Thefirst three systems assess
whole body function and physical demands, while the
latter two address self-perception of functional ability.
These assessments were developed in the 1970s and
early 1980sandincludeproprietary systems(Key FCA,
Polinsky FCA) that rel ease limited information to those
not trained in their use. Thislack of information makes
it extremely difficult for cliniciansto determineif these
assessments are acceptable in terms of reliability par-
ticularly before they purchase the systems.

A number of assessments include test components
that have been previously developed and investigated.
Theseare AssessAbility, Blankenship FCE, DOT-RFC,
QFCE, and WorkHab Australia. For some assessments
it may be only a single previously developed sub-test,
while others make up the entire test battery. Reliability
is assumed to be acceptable from the results of the
previous studies (Level 1).

All the assessments with Level 1 evidence for re-
liability are whole-body, physical demand assessment
batteries made up of numerous sub-tests. With exten-
sive assessment batteriesit is not surprising that previ-
ously developed components are incorporated to avoid
“reinventing the wheel”. The concern, however, is the
relianceon previousstudiesasthe only form of reliabil-
ity, rather than the actual results of the previousstudies.
Acceptable reliability for sub-tests cannot be extrapo-
lated to the entire assessment battery. The interaction
of these sub-tests with other components of the battery
may also impact on overall reliability.

MESA/System 2000 and WorkAbility Mk 111 have
reports of reliability studies, however, there is insuf-
ficient detail to enable a thorough examination of the
results (Level 2). Both of these assessments are very
different from the other, with the only similarity being
when they were originaly developed. Both were de-
veloped in the 1970s and early 1980s, although Sys-
tem 2000 and WorkAbility Mk 111 are updates of the
original assessments.

The WEST 4/4A has evidence at Levels 2, 3 and 5,
however, thisisonly for intra-test reliability reported as
acoefficient of variation (CV). Without clear guidelines
for interpreting the CV it is not possible to determine
the clinical acceptability of the results. However, there
may be some question regarding the usefulness of an
instrument with aCV of 12% [60].

The Isernhagen FCE has some studies reporting reli-
ability with only cursory detail (Level 3). Thisevidence
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is in the form of conference abstracts or summaries
that only provide very brief or sketchy details, which
make it difficult to thoroughly evaluate the results that
are presented. The study by Farag [17] (Level 4) used
inappropriate statistics and so cannot be used to deter-
mine reliability, however, Smith [59] found substantial
agreement between raters when determining the safety
of afloor to waist lift.

Thereislimited evidence at Level 4 wheretherelia
bility isreportedin sufficient detail to enableathorough
examination and is reported in anon-peer-reviewed fo-
rum. Only studies investigating the Isernhagen FCE
(lifting), Vapar Component Work Samples 4 and 19,
and WEST Standard Evaluation wereidentified. These
studieswere al conducted in Australia.

It is recognised that a limitation of this study is that
evidence of reliability at Level 4 may not have been
located, asreferenceto these studiesisvery limited and
obtaining them is equally difficult. It is possible that
there are many more studies at thislevel, but they were
not located for this study. Thislimitation highlightsthe
importance of researchers at all levels to publish their
findingsin public forumsthat are accessible around the
world rather than in alimited geographical region.

A positive outcome of this study was the humber
of work-related assessments found to have evidence of
reliability reported in sufficient detail to enable evalua-
tion and presented in a peer-reviewed forum (Level 5).
AME, ARCON, BTE Work Simulator, Cal-FCP, EPIC
Lift Capacity, ERGOS Work Simulator, Isernhagen
FCE (Lifting), Lido Work Set, Spinal Function Sort,
PILE, PWPE, Singer VES, WEST Standard Evaluation
and the Work Box all have reliability studies published
in peer-reviewed journals. It should be noted, how-
ever, that whileit iscommendablethat these studiesare
published, it does not indicated that these assessments
have acceptable reliability for clinical purposes. Also,
many have only investigated some portions of the over-
all assessment for reliability, or only have some forms
of reliability investigated.

A further concern is the potential for bias against
the publication of studies reporting poor reliability re-
sults. This may be an issue when the developers of
an assessment are al so those who conduct the research
(e.g., Fishbain et a. for the DOT-RFC; Isernhagen for
the Isernhagen FCE; Khalil et a for the AME; Lech-
ner for the PWPE; Matheson for the Cal-FCP, EPIC,
Spinal Function Sort, WEST Standard Evaluation and
WEST 4/4A; Mayer et al for the PILE; Shervingtonfor
WorkAbility Mk 3). When these studies are published
in a peer-reviewed forum there is an opportunity for
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independent reviewersto comment on the study and the
interpretation of the findings. This does not, however,
addressthe issuethat studies demonstrating poor levels
of reliability are not submitted for publication in the
first place. Thereis, however, no suggestion that this
has occurred for the assessments reviewed in this study.

Perhapsof greater concerniswhen independent stud-
ies are conducted and the manufacturer of the instru-
ment attempts to block the dissemination of the results.
An example of this was reported by Strong and West-
morland [62] where studies demonstrating poor relia-
bility for the dynamic mode of the BTE work simu-
lator resulted in an unsuccessful law suit against the
researcher and an attempt to withhold publication of
another study, although it was subsequently published.

4.2. Level of reliability

For assessments with an adequate level of evidence
(i.e., Level 4 or 5), it is possible to also comment on
the acceptability of the reliability for clinical purposes
using the guidelinespreviously described (see Table 1).
It isnot possible to comment on the reported reliability
for those assessments with evidence at lower levels (0—
3) due to the lack of necessary information to enable
an adequate critique of the results presented.

The assessment with a consistently good level of in-
strument precision, test-retest and intra-test reliability
across a number of attachmentsisthe BTE Work Sim-
ulator. Thisisonly true, however, whenitisusedinthe
static mode. Similarly high levels of reliability have
been demonstrated by the Lido WorkSET, however, this
has been on afewer number of attachments. Both sys-
tems use acomputer-based system to determineresults.

Those assessments that focus on a single or limited
number of aspects of work-related function, such as
the EPIC Lift Capacity, PILE, Valpar Component Work
Samples (#4 and #19) and the Work Box, also demon-
strate good levels of reliability. The EPIC in particular
has consistently demonstrated good to excellent reli-
ability over a number of studies, therefore increasing
confidencein this assessment.

Work-related assessments consisting of multiple
sub-testsor componentsrangefrom having no evidence
of reliability at al (Key FCA, Polinsky FCA, Smith
PCE), through those that assume reliability from previ-
ously devel oped sub-tests (AssessAbility, Blankenship
FCE, DOT-RFC, QFCE, WorkHab), to those that have
examined at least some components for reliability (Is-
ernhagen FCE, PWPE, WorkAbility Mk 3). It is not
possible to comment on the level of reliability for the
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first two groups. Of the latter group, the lifting com-
ponents of the Isernhagen and PWPE have acceptable
test-retest reliability. The PWPE, however, has also
demonstrated acceptable inter-rater reliability for the
entire assessment, while the Isernhagen FCE has only
focussed on the lifting component. WorkAbility Mk
3 has some promising results for its manual dexterity
sub-tests, however, further detail in a peer-reviewed fo-
rum is reguired before more confidence can be placed
in this assessment. All require further and ongoing
studies to cover all aspects of the assessments.

4.3. Reliability versus validity

Whilethe emphasisof thisstudy hasbeento examine
the evidence of reliability for a range of work-related
assessments, it is also necessary to consider the useful-
ness of these results. It is commonly viewed that atest
which has poor reliability, cannot be said to be valid,
and therefore should not be used to make clinical deci-
sions[24]. Itisof interest, therefore, to note comments
regarding the compromisewhich is made between reli-
ability and validity when attempting to simulate the ac-
tual work environment or requirements “as the test sit-
uation simulates reality more closely, control becomes
more difficult. . . the more closely onetriesto simulate
ared criterion situation, the less reliable will be one’s
measurement of performance” (Fitzpatrick & Morri-
son, 1971, p. 240, cited in [52, p. 46]). This has major
implicationsfor assessments, such as workplace-based
or situational assessments, which attempt to increase
face validity by using the actual workplace environ-
ment and/or tasks. They could, however, be considered
to have potentially poor reliability, due to the lack of
control the evaluator has over the variables that may
affect performance.

Standardised instruments that are administered in
controlled environments have a greater chance of hav-
ing acceptable consistency or reliability. Thesetypesof
instruments tend to be those which assess performance
at the skill or task level, rather than at the activity or
role level as may be done with a workplace-based as-
sessment. Differentiation between these levels of per-
formance has previously been described in detail [31].

5. Conclusion
There remain many assessments developed in the

1970s and 1980s that do not have sufficient evidence
of their reliability. It appears that the use of these
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assessments continues without question “because they
arethere’, and historically there were no other options.
Developers of work-related assessments in the 1990s
appear to have a greater appreciation and understand-
ing of the need to investigate and report the reliability
of the assessments used by clinicians in a variety of
contexts and for different purposes. Others, including
clinicians and academics, a so recognise this need and
are conducting independent research into these instru-
ments.

For the limited number of work-related assessments
with an adequate level of evidence on which to judge
their reliability, most demonstrate a moderate to good
level. Few work-related assessments, however, have
demonstrated levels of reliability sufficient for clinical
(andlegal) purposes. Fewer still havethisdemonstrated
over a number of studies, in varying contexts and with
different populations.

While current researchers of work-related assess
ments are to be commended for their concern regard-
ing the need to demonstrate the reliability of theinstru-
ments used, it is also essential that this research con-
tinue. A single study of only one form of reliability
of a portion of an assessment battery isinsufficient for
clinical purposes if therapists are to have confidence
in the tools they are using. Ongoing research in this
areais a necessity, particularly with a diverse range of
injured as well as uninjured popul ations.

With this review clinicians are now able to examine
their optionswith regard to the reliability of the assess-
ments they choose to use. Interpretation of changesin
test results can now be considered in the light of the
evidence for the reliability of the instrument used.
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