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Llow Back Pain Special Series

A Critical Review of Functional
Capacity Evaluations

The role of functional capacity evaluations (FCEs) appears to be
increasing as employers and insurers rely more heavily on them for
decision making. To meet credibility requirements, and the American
Physical Therapy Association’s standards for measurement and docu-
mentation, all FCE suppliers need to validate and refine their systems.
This article provides information that can be used to make informed
decisions in the selection of an FCE and in functional assessment
practices. Features of well-designed FCEs are discussed. Ten well-
known FCE systems are analyzed according to these features and other
common characteristics. Current issues such as the qualifications of the
evaluators, reliability and validity, length of assessments, projection of
endurance to 8-hour workdays, standards of practice, safety protocols,
and behavioral assessment and management strategies are discussed.
[King PM, Tuckwell N, Barrett TE. A critical review of functional
capacity evaluations. Phys Ther. 1998;78:852-866. ]

Key Words: Disability, Evaluation, Functional capacity evaluation, Physical capacity.

Phyllis M King
Nicola Tuckwell

Tanya E Barrett

852

Physical Therapy . Volume 78 . Number 8 . August 1998



unctional capacity evaluations (FCEs) have

become part of practice in work injury preven-

tion and rehabilitation. These tools are supposed

to define an individual’s tunctional abilities or
limitations in the context of safe, productive work
tasks.!? A series of test activities is usually administered
to measure whether an individual has the ability to meet
the required job demands. Ideally, FCEs are used follow-
ing an injury or illness to assist with cost-effective voca-
tional rehabilitation.?

A multitude of factors are currently shaping the growth
and evolution of FCEs. To contain health care costs,
some efforts are under way to reduce the amount of time
and money spent on administration of FCEs. Regulatory
agencies such as the Occupational Safety and Health
Administration are promoting the use of FCEs in an
effort to ensure employee health and safety in job
placement.* The Americans With Disabilities Act (ADA)
places an emphasis on identifving an individual’s physi-
cal abilities and limitations for employment and accom-
modation considerations.* In litigation cases, FCEs have
become critical for the determination of whether a
claimant has wage-earning potential based on physical
abilities testing.®> State welfare reforms and the Social
Security Administration are opening new markets for
FCE providers as they seek a streamlined process for
disability determinations.®

The FCE has become a widely used tool for determining
a person’s readiness to return to work after injury, for
performing pre-employment and post-offer screening,

for making disability determinations, for setting goals
and planning treatment for industrial rehabilitation, for
monitoring progress throughout industrial rehabilita-
tion, and for determining case closure.”

Insurance companies and the legal profession appear to
rely heavily on data acquired from FCEs to make impor-
tant reimbursement and return-to-work decisions.! The
purpose of this article is to provide information that can
be used to make an informed decision in the selection of
an FCE system. Features of well-designed FCEs are
discussed. Based on survey responses obtained from the
designers of 10 well-known FCE systems, comparisons
are made according to common characteristics. Current
issues surrounding this area of practice also are
discussed.

Differences Among FCEs

A great number of FCEs currently are available and in
use.® Table 1 identifies 10 of these FCEs and compares
their general characteristics. Differences among the
various approaches to FCEs include variations in the
number of measurements obtained, degree of standard-
ization, clarity of the concepts and underlying theories,
variety in choice of measuring instruments, adequacy of
measurement for certain injury groups (eg, lifting assess-
ments used with individuals with low back pain, use and
availability of normative data, and ability to predict
return to work or recurrence of injury).”

Tramposh® attempted to classify FCEs into 2 categories:
the controlled FCE and the uncontrolled FCE. Table 2
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Table 2.

Types of Functional Capacity Evaluations®

Actual Simulation

Predicts Ability

Controlled Authors’ instruction in process

Tests are actual simulations of physical demands

Uncontrolled  Instruction may be by test authors, self-taught, or by
others who have been instructed

Tests are actual simulation of physical demands

Authors’ instruction in process
Tests simulate components of physical demands and predict physical

Instruction may be by test authors, selftaught, or by others who have

Tests simulate components of physical demands and predict physical

demands

been instructed

demands

“ Reprinted from ']'I:llllpusi\" with permission from Hanley & Belfus Inc, Philadelphia, Pa.

Table 3.

Advantages and Disadvantages of Various Types of Functional Capacity Evaluations®

Type Advantages

Disadvantages Examples

“Controlled” [Actual
Simulation)

Reasonable chance of inter/intra-rater
reliability
Content validity easy to show

Patients see job-elatedness

“Controlled” (Predicts
Ability) Easier standardization of test

Easiest to research due to control and
standardization

“Uncontrolled” (Actual
Simulation)

Content validity easy to show
Flexibility to simulate a specific job
Clients see job-relatedness

Most accessible for therapists

“Unconirolled” (Predicts Easier standardization of test

Ability)

Easy to use in court due to standard protocol

Best change of inter/intra-rater reliability

Easy to use in court due to standard protocol

Evaluator lacks flexibility to simulate a
specific job

Isernhagen FCE

Evaluator lacks flexibility to simulate a
specific job

Relies on construct validity

More difficult for patients 1o see job-
relatedness

Tends to be the most expensive (for
therapists to purchase)

ERGOS system

Inter/intra-rater reliability difficult to
control

More difficult to use in court—lack of
protocol control

Hardest to research due to lack of
standardization and protocel control

Blankenship FCE

Isometric/isckinetic
equipment

Inter/intra-rater reliability difficult to
control

Relies on construct validity

Maore difficult to use in court—lack of
protocol control

More difficult for patients fo see job-
relatedness

“Reprinted from Tramposh® with permission from Hanley & Belfus Inc, Philadelphia, Pa.

details the 2 categories, and Table 3 describes some of
the advantages and disadvantages of both categories.
The comparison of uncontrolled versus controlled FCEs
deals with issues such as type of training for FCE
administration, degree of work simulation, ability to
alter the test design, and generic versus job-specific
testing. The classification into controlled and uncon-
trolled categories focuses on different aspects of these
issues, but the classification is arbitrary and overlapping.
A new classification system is needed, one that further
defines the methodological differences among the vari-
ous types of FCEs.

856 . King et al

The commercially available FCEs and those developed
within individual clinics all share the common goal of
attempting to measure work-related functional perfor-
mance objectively. Whether they accomplish this objec-
tive can be answered only with research. The differences
in FCEs revolve around the way they assess cooperation
and sincerity of effort and safety, determination of end
points for stopping clients during performance of man-
ual material-handling tests, use of isometric testing,
training processes, degree of work simulation, ability to
alter the test design, generic versus job-specific testing,
expense of equipment, use of algorithms for scoring,
methods of projecting endurance to an 8-hour workday,
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degree of standardization, evidence of reliability and
validity, and so on.

Choosing an FCE

Although the practice of administering FCEs for the
determination of an individual’s physical capacities has
been around for over a decade, research to justify the
use of FCEs is lacking. Little is known regarding the
reliability and validity of data obtained with FCEs. In
addition to not being standardized, many of the testing
systems lack comprehensiveness and objectivity in data
collection. 510

Given the lack of scientific evidence to support the use of
the various FCEs, the considerable financial investment
when purchasing an FCE, and the magnitude of medi-
cal, legal, and financial implications arising from the
administration of FCEs, the decision of which FCE to
choose becomes crucial to the provider’s practice.

A Well-Designed FCE

In our view, functional capacity testing requires the
evaluator to use tests that are most appropriate for a
given client. We believe there is no single most appro-
priate test for any one client or for any one assessment
situation, because no one assessment can provide 100%

of all the answers concerning work injury and return to
work 311,12

A clear understanding from the referral source regard-
ing the purpose of the FCE is essential in choosing an
FCE. In evaluations where return to work is the major
focus, a job analysis should be performed to determine
the tasks required for the job. The results of the FCE can
then be compared with the job’s physical requirements.
In cases where an individual is being placed in a new job,
we believe that a more comprehensive and generic
assessment is needed. A range of physical demands must
be tested to vield as much information as possible in
order to consider a variety of job possibilities. We do not
have data, however, to suggest how much information is
necessary to infer from an FCE whether a person can
safely function on the job. In our opinion, it disability
assessment is the purpose of the FCE, then the evalua-
tion often can be more limited in scope and correspond
to the information requested by whoever is determining
the level of disability.

Although the application of FCE testing is dependent on
the purpose and setting, we contend that every attempt
should be made to follow standardized procedures when
available. Jobs may differ from one FCE to another, but
consistency should be adhered to in the methods for
designing and conducting the assessment. We lack data,
however, to demonstrate that such standardization leads
to reliability.

Physical Therapy . Volume 78 . Number 8 . August 1998

The National Institute of Occupatonal Safety and
Health (NIOSH) Work Practices Guide lo Lifting cited by
both Miller® and Matheson'? and the American Physical
Therapy Association’s (APTA) Standards for Tests and
Measurements in Physical Therapy Practice'® indicate that
therapists need to consider the following questions:

¢ Is the test safe to administer?

¢ Does the test give reliable results?

* Is the test valid specific to job requirements for
predicting a safe level of work?

¢ [s the test valid specific to work-related abilities?

¢ s the test practical to administer?

® Does the test predict the risk of future injury or
iliness?

For FCEs, the principles of scientific measurement
should be considered, as they are for any other test.
Functional capacity evaluations, therefore, should yield
reliable and valid measurements. Standardization is one
way FCE developers attempt to enhance reliability. Addi-
tionally, an FCE should be comprehensive, feasible, safe
to administer, and have flexibility for job-specific testing.

Standardization

Standardization refers to the development of a clear set of
procedures for administering and scoring tests. These
procedures should be written in an easy-to-use instruc-
tion manual that describes the general approach and
philosophy for the development and administration of
the test and the specific methods for administering all
items in the evaluation.'* The instructions, task demon-
strations, subject placement, and data collection and
analysis should be documented and followed each time
the evaluation is administered and should not change,
regardless of the individual administering the
assessment. 516

We believe that each task should be defined and
described according to the equipment needed and the
procedures to be followed. Verbal instructions for
administration of the test, in our opinion, are essential
to minimize examiner bias. All terminology should be
defined to avoid misinterpretation of meaning. Specifi-
cations for scoring should be clear and easy to interpret
to promote accuracy in recording of results. If the
examiner needs to extrapolate or project data, the
manual should provide instructions for accomplishing
this task.!®

Some assessments, such as manual dexterity tests, have
standardized procedures and equipment by which nor-
mative data have been established. For example, the
Minnesota Rate of Manipulation Test!” measures the
ability to make skillful, controlled arm-hand manipula-
tions of larger objects. Norms based on older, unem-
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ployed adults and on young adults are available in
percentile tables. Caution, however, should be used
when comparing an individual’s performance with nor-
mative data, because the ADA,'® for example, prohibits
using this method to make decisions regarding return to
work. Decisions need to be made based on the func-
tional abilities and limitations of each individual as they
relate to his or her job situation. Denying a job to an
individual with a disability based on data that compares
his or her functioning with that of the general popula-
tion is illegal under the ADA.

There are procedure manuals for all 10 FCEs reviewed
for this article.!?-28 The degree, however, to which they
incorporate the components described varies.

Objectivity

The term “objective” is used to indicate a measurement
that has a degree of reliability and is relatively free from
examiner bias.?? Objectivity in testing can be promoted
when the procedures, variables for observation, and
scoring system are operationally detined. Visual observa-
tions can be objective if operational definitions and
scoring criteria are applied.”

Reliability

The importance of reliability and validity of FCE mea-
surements cannot be overstated. If an FCE measurement
does not have established reliability, test results could be
different with each administration. Without validity test-
ing, there is no way of knowing whether the results are
accurate.

Reliability refers to consistency in measurement. Interra-
ter and test-retest reliability have been purported to be
the 2 most important forms of reliability in FCE
testing.!-30

Interrater reliability refers to the ability to achieve similar
scores on an evaluation when administered by different
evaluators. In industrial rehabilitation programs, one
therapist may administer an FCE to a client prior to
treatment, whereas another therapist may administer an
FCE following the rehabilitation program. Interrater
reliability helps to ensure that the differences between
the 2 FCE scores were not due to the differences in the
therapists’ test administration and scoring.

Interrater reliability is tested by having 2 or more
administrators give a test independently to the same
group of subjects. The administrators’ scores are then
compared by calculating correlation coefticients to
determine how closely the scores are related.

Test-retest reliability or intrarater veliability refers to the
stability of a score derived from one administration of an

858 . King et dl

FCE to another when administered by the same rater.
Variables potentially affecting the results of this type of
measurement include the time between the 2 evalua-
tions, the stability of the client’s physical condition, and
the treatment received by the client between the FCEs.
For the FCE, it is important to determine a time interval
that is long enough to minimize a learning effect from
the first test for both the client and the examiner but
short enough so that the client’s medical condition will
not have changed substantially between tests.'” Most of
the reliability studies of FCEs were performed on sub-
jects without disabilities.! The reliability of FCE measure-
ments on persons seen in clinical practice, therefore, is
unknown. Caution should be exercised when applying
these results to various disabilities, because conclusions
based on such extrapolations may be highly
misleading. 14!

From the systems reviewed for this article, only the
Physical Work Performance Evaluation (PWPE)!9* and
the WEST-EPIC20." (lifting-capacity section only) FCEs
have been examined for intrarater and interrater reli-
ability with results published in pecer-reviewed jour-
nals.'%32 Some components of the Blankenship FCE283
are based on methods developed and studied by other
investigators.?*+7 Some of these tests, however, were
developed for persons without injuries. No published
peer-reviewed research documenting the reliability and
validity of measurements obtained with the Blankenship
FCE is currently available. This can also be said for the
WorkAbility Mark 118 Isernhagen Work System,H
ARCON,* Key Method,** WorkHab, ! AccessAbility,ti
and ERGOS™ systems.

Validity

A score is considered valid if it measures the properties
that it purports to measure and can be used to make
inferences. In FCE testing, this means that the score
predicts real-world function. The interpretation of the
test results should predict or reflect the client’s perfor-
mance in a target work setting or predict an overall level
of work if there is no target work setting.!' Validity is an
essential requirement for all measurements.!%* Estab-
lishing the validity of a physical work performance
measure is more difficult than establishing its reliability

* ErgoScience, 3929 Glenwood Ave, Birmingbam, Al. 85222,

T Employment Potential Improvement Corporation, PO Box 3897, Ballwin, MO
63022.

* The Blankenship System, 3620 Eisenhower Pkwy, Suite 7, Macon, GA 31206.
§VV()rl-;Ability Mark HI, Unit 22/6-8, Price St, Rvde, New South Wales 2112,
Australia.

I Isernhagen Work Systems, 2202 Water St, Duluth, MN 5H812-2145.

#Applicd Rehabilitation Concepts, 309 McLaws Cir, Suite F, Williamsburg, VA
23185,

** Key Mecthod, 1010 Park Ave, Minneapolis, MN 55404.

" WorkHab Australia, PO Box 1761, Bundaberg, Queensland, 4670 Australia.
* MediSys Rehabilitation Inc, 1801 N Lamar St, Suite 202, Austin, TX 78737.
SN Work Recovery Systems Inc, 2301 S Friebus, Unit 1, Tucson, AYZ 85713,
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due to the need for a gold standard for comparison with
predictions.

There are various ways to evaluate the validity of FCE
measurements. The most common, content validity, asks
whether a representative sample of the components of
the task in question are incorporated into the assess-
ment.'*#8 For example, content validity of FCE measure-
ments can be implied based on the clinician’s profes-
sional judgment as to the degree to which the test
measures the job’s demands, but this approach is con-
sidered relatively weak and provides no more than a
logical argument for validity. We believe a thorough and
systematic job analysis is necessary to accurately deter-
mine job demands. If an FCE is not job-specific, content
validity can be established by covering all 20 physical
demands of work described by the Dictionary of Occupa-
tional Titles (DOT).394 Because content validity deals
with theoretical arguments, it should not be used as the
sole basis for suggesting that an FCE is valid. From an
examination of the existing FCEs, it appears that several
FCEs have good content validity when judged by the US
Department of Labor’s 20 demands.!9-21.22.24.26

Criterion-related validity deals with whether there is evi-
dence that a measure can be used to make an inference.
In the case of FCEs, the most common infcrence is
whether the measure predicts an individual's perfor-
mance in specified activities. Concurrent validity deals
with the correctness of an inference at the time of the
measurement and may be used to determine whether a
client needs therapy. If FCE scores distinguish between
those clients who are currently unable to perform at a
certain level of physical ability and those clients who can
perform at this level, then the FCE is said to have good
concurrent validity.

Predictive validity refers to a measure’s ability to predict
future performance. In the case of an FCE, if a client’s
scores predict a certain level of performance and the
client successfully returns to work at that level, the FCE
is said to have good predictive validity. Defining and
measuring the criterion by which clients are compared
becomes the greatest challenge to this test. External
factors such as the work environment, the work pace,
and the work schedule may affect the client’s level of
performance and ability to return to work.

In addition, for individuals with low back pain, we
believe that ability or disability at any age should be
evaluated relative to their current aspirations for a
“normal” life. Thus, individual, cultural, and economic
factors must be taken into account.?

Responses obtained from the 10 FCE designers chosen
for this article indicate publication of a validity study in

Physical Therapy . Volume 78 . Number 8 . August 1998

a refereed scientific journal exists only for the PWPE.!0
Lack of peer-reviewed publications for the FCEs report-
ing the completion of validity studies leaves open the
question of whether the FCEs are acceptable. With the
exception of the PWPE, the FCEs reviewed for this
article do not provide the validity studies that are seen as
the prerequisite for demonstrating that a measure is
credible.

Components of FCEs

Data Gathering

Table 4 lists the major components of FCEs. Most
methods begin with collecting a client’s medical, social,
and vocational history. This information assists with
determining a client’s perceptions of his or her own
abilities.

Data may be obtained through record reviews, a client
interview, or a self-administered client questionnaire. A
medical history can identify conditions that may indicate
that an FCE is contraindicated or that require precau-
tions to be taken during testing. We believe it is impor-
tant to determine how healing from an injury has
progressed and how the client is atfected by his or her
condition. Gathering information regarding exercise
programs, home and recreational activities, and level of
functioning in activities of daily living is helpful as part of
the FCE in order to establish a baseline on the client and
reduce the risk of reinjury.®®

Some FCEs incorporate psychological screening and
pre-vocational testing into the initial data-gathering
phase.® A vocational history is particularly helpful if job
exploration is necessary.

Physical Examination

Some FCEs include a musculoskeletal examination,
whereas other FCEs incorporate the musculoskeletal
component into the evaluation.?* A third approach is to
perform a musculoskeletal screening only when “red
flags” (eg, high blood pressure, elevated heart rate,
recent surgery) are raised in the intake history or review
of the medical record.'" Regardless when it is per-
formed, the musculoskeletal examination, along with
the questionnaire and interview information, are taken
into account for comparison during the performance of
the physiological and functional assessment portions of
the FCE. The primary reason for performing a physical
assessment is to identify clinical signs related to condi-
tions that are contraindications for testing or that should
be monitored closely during testing.

Physiological Measurement

Measures include items such as muscular endurance and
cardiovascular endurance. Muscular endurance is usu-
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Table 4.

Common Components of Functional Capacity Evaluations

Record review

Self-administered questionnaire

Interview

Physical measures/musculoskeletal evaluation
Physiological measures

Functional measures

Comparison of testing with job requirements

ally measured by describing the demands of the activity
performed and the duration of muscle performance
prior to fatigue. Submaximal protocols, which have
predetermined termination points based on a percent-
age of the client’s estimated maximum heart rate, are a
method of assessing cardiovascular endurance.!”

A variety of approaches are used to predict the weights
that can be lifted occasionally and frequently. The
Isernhagen Work Systems FCE?? notes changes in body
mechanics, accessory muscle use, heart rate increase,
and other physical signs to determine whether the effort
expended to lift a load is light, moderate, or maximum.
Blankenship®® calculates the weight lifted frequently
from the weight lifted occasionally, using 1 of 3 formu-
las. This system also provides for direct measurement of
lifting performance by requiring the client to perform
one lift every b seconds, with additional weight being
added every 4 lifts. The Key Method*! calculates the
weight lifted frequently as 50% to 60% of the weight that
can be lifted occasionally. None of these protocols have
been published in peer-reviewed journals. Furthermore,
a recent study attempted to predict weight lifted fre-
quently by regression analysis and included factors such
as subject’s age, time since injury, and weight that could
be lifted occasionally.”! A large amount of error in the
estimates led the researchers to conclude that the use of
formulas in predicting the weight that can be lifted
frequently is questionable.

Grading of exercise intensity and the accuracy achieved
in predicting maximal oxygen uptake provided by tread-
mill and bicycle ergometer testing make these tests
more popular for use in clinical and research
environments.52-5%

There is little reference in the literature to the inclusion
of fitness evaluations in FCEs.*® It appears that these
assessments are usually conducted as “stand-alone” fit-
ness evaluations rather than as part of an FCE.*7

Functional Performance

Most comprehensive FCEs include the physical demands
of work as specified by the US Department of Labor in
the DOT.%91¢ The job factors listed in the DOT express
both the physical requirements of jobs and the physical
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capacity a worker must have to meet those demands.
Developing a method of measuring physical capacity in
terms of job factors should allow a direct translation of
which jobs a client can perform,® but only research can
demonstrate whether this is true. These 20 physical
demands are often used by rehabilitation specialists and
vocational counselors to classify jobs. The DOT is a
valuable resource in initially attempting to identify
potential work opportunities. Just because a task is
covered by a test, however, does not mean that it has
been evaluated thoroughly or that the data produced are
objective, specific, and quantified. An FCE may not have
a standard protocol or an objective measurement tool.

Examiners need to determine not only whether a skill is
evaluated in a particular FCE but also how it is evaluated.
Testing should mimic the tasks and equipment as they
occur in industry, and validity studies are the means of
determining whether this has been done successfully.
The FCEs that depend on very sophisticated technolo-
gies tend to cover fewer than the 20 physical demands of
work. Whether the data generated by this equipment are
more reliable or valid is vet to be determined.!

Critics of the DOT suggest it is not comprehensive
enough in defining all types of jobs.?% Despite these
deficiencies, the DOT remains the most comprehensive
set of occupational characteristics currently available.>®

Physical capacity as it relates to lifting abilities is most
often defined using the DOT classifications of physical
work (Tab. 5).391 In our opinion, broadly classifying the
client as having sufficient strength to perform at the
various levels of physical demands usually is not suffi-
cient information for safe, productive job placement.?¢
We believe, therefore, that it is important to test the
client’s lifting capacity under a variety of conditions and
with the client in different postures.

Many lifting procedures related to functional testing
have been identified.%!-%* Historically, 3 types of force
assessments have been used: isometric, isokinetic, and
isoinertial #5455 [sometric testing requires exertion of a
force against an object that does not move. This type of
testing is relatively simple, quick, inexpensive to admin-
ister, and easy to control.

With isokinetic testing, movement is restricted to a
specific speed. This type of testing is usually limited to
muscle testing rather than to assessment of task perfor-
mances because tasks are almost never performed at
constant speeds.

Isoinertial testing is described as lifting progressively

heavier weights at a set frequency over a specific vertical
range.*+% This type of testing has been adapted to test
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adults with medical problems, and this version relies on
established criteria such as cardiovascular response and
the patient’s requests for stopping the test. Isoinertial
testing has been reported to be reliable for the amount
of weight lifted.13-46.50.66

The client self-report method, sometimes called “psycho-
physical method” of testing, requires a subject to ran-
domly adjust a load during a period of 20 to 25 minutes
until an acceptable load is found that the subject esti-
mates can be lifted repetitively during a regular 8-hour
work shift.?? This method relies on the client to deter-
mine capacity. Researchers have proven, however, that
subjects tend to overestimate the maximum acceptable
weight of lifting.>° Critics of this method suggest that
clients may have reasons to be fearful and, as a result,
that measurements may not be reliable.*

Another approach to evaluating lifting capacity is to
observe movement to determine maximal effort. This
method of testing is described as lifting progressively
heavier weights until the examiner makes a decision to
stop the test.#%%-70 The examiner relies on observational
cues and cardiorespiratory signs to determine the
degree of safety of the lifting tasks.

The results of isometric or isokinetic tests of individual
muscle or whole-body torque correlate poorly with per-
formance of functional activities,* and these tests do not
appear to be valid for predicting function. These tests,
therefore, may be more useful in measuring impair-
ments. Direct tests of material-handling capabilities also
have the practical advantages of simplicity, low cost, and
portability. Although reliability has been demonstrated
in lifting studies, these free-lifting protocols have been
criticized for inadequate anatomic stabilization, subjec-
tivity of the psychophysical end point, and lack of control
for speed and acceleration variables.13:62:67

To ensure safe and consistent documentation of maxi-
mum functional levels, logical and ethical considerations
should guide the development of lifting-capacity test-
ing.?® Most clinicians initially subject the client to low
levels of weight at a given frequency and gradually
increase the load while monitoring the client’s
response.*®66 The clinician should encourage the client
to lift slowly, smoothly, and continuously to avoid exac-
erbation of the injury.”

Report Writing

Several authors*35%72 have emphasized the importance
of logical and clear reporting of observations, and that
reports be in an easy-to-read format and free of jargon.
The reader should get a clear picture of the client’s
physical capabilities and limitations as they relate to
critical demands of the job. Optimally, we contend, this
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Table 5.

Dictionary of Occupational Titles*”*° Physical Demands of Lifting and
Carrying
Maximum Lift Maximum Carrying
Capacity (Ib) Capacity (Ib)
Sedentary 10 )
Light 20 10
Medium 50 25
Heavy 100 50
Very Heavy -100 -50

comparison should be made using the results of a job
analysis, identifying both the essential physical demands
and the necessary qualifications for the targeted job.?
Obtaining a job analysis, however, is not vet a standard in
many workplaces.

Sometimes, comparisons of the worker’s abilities with
the job demands need to be based on the clinician’s
estimates and on reports from the employer as well as
from the employee. If the results of a job analysis are not
available for comparison with the client’s abilities and
the employer will not cooperate with a job analysis, then

job demands can be determined through client and

employer self-report. The source of information on job
demands should always be documented in the report.
This documentation is particularly important if the
client is involved in litigation. Client cooperation, con-
sistency of the client’s performance during the assess-
ment, and safety of movements and body mechanics
should be noted as well.?°

As part of an FCE report, there should be clearly written
descriptions of proposed job modifications and recom-
mendations for any further modifications. Such descrip-
tions are important because the results of FCEs are
utilized by a wide range of professionals. A logical and
clear reporting style is essential when assessing clients for
Workers’ Compensation purposes. All recommenda-
tions, therefore, should be substantiated by the data
obtained during the FCE.!'*" Where appropriate, the
final report of an FCE should compare an injured
worker’s status with the requirements of the job to which
he or she is returning.

Issues in FCE Development

Quadlifications of the Evaluator

There is some debate surrounding the issue of who is
best qualified to administer FCEs. Occupational thera-
pists and physical therapists appear to have been the first
health care professionals to perform FCEs.*® These
therapists have traditionally evaluated function, per-
formed task analyses, and have an educational back-
ground that provides an understanding of pathology
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and the musculoskeletal system, including muscle func-
tion and movement patterns.75"

Other health care professionals currently involved in
administering FCEs include athletic trainers, chiroprac-
tors, vocational evaluators, nurses, physical therapist
assistants, certified occupational therapy assistants, exer-
cise physiologists, psychologists, kinesiologists, and phy-
sicians. These individuals often claim to have acquired
skills and knowledge in task and movement analysis from
clinical practice and continuing education courses.

The issue of who is qualified to administer FCEs is being
addressed by determining the competencies required to
perform a safe, reliable, and valid FCE. Once deter-
mined, these competencies guide mandatory training
sessions in which clinicians eventually demonstrate com-
petence through written and practical skills as well as
testing procedures.

Training

Given the difference in skill levels among the disciplines,
evaluator training should, in our view, become an im-
portant means of ensuring quality and consistency in
evaluation, scoring, and report writing related to
FCEs. All FCEs on the market provide for training;
however, there is variance in how this training is deliv-
ered. Some FCE designers use the “train-the-trainer”
approach,19.21.23.26-28 whereas other FCE designers insist
on certifying each individual desiring to administer their
FCE.1%.22.24 Regardless of the type of approach used, we
believe that training is essential, but research has yet to
provide data as to how much training is needed to obtain
valid and reliable measurements. Training ensures that
administrators of FCEs are knowledgeable and compe-
tent in carrying out the established procedures.

Length of Assessment

The length of time to administer an FCE varies among
designers. Some FCEs require less than 2 hours to
administer,2-2327 whereas other FCEs require 3 to 4
hours to administer.'*?527 One FCE is administered over
a 2-day period.?? Lechner et al' and Isernhagen®
reported that the shorter FCEs (1-2 hours) seem to
provide less reliable data and appear to be less compre-
hensive, but they did not provide data to support their
contention. The shorter FCEs are less likely to include all
20 physical demand items identified by the DOT.

Miller? and Isernhagen®>® recommended that the stan-
dard FCE be 4 to 6 hours in length and assess general
work demands such as lifting, carrying, reaching, sitting,
standing, and walking, as well as hand strength and
coordination. Tramposh® indicated that, to meet con-
sumer demand, an FCE should be conducted in one
session. Isernhagen,?3° however, stated that the most
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reliable format for conducting an FCE is over a 2-day
period, with the most critical tasks being repeated on the
second day. The 2-day format allows for retesting for
accuracy and for evaluating the effect of the first day’s
assessment on the client, but Isernhagen did not provide
data to support this assertion.

There are no data to support the selection of a specific
length of time for FCE testing. Functional capacity
evaluations that do not take long to administer may
compromise content validity because addressing all of
the physical demands of the job may not be possible.
Likewise, validity may be atfected in the performance of
a 2-day evaluation if soreness is acquired from testing on
the first day. Functional abilities may be decreased the
second day, and the results of the FCE may underesti-
mate the client’s abilities, particularly once he or she has
acclimated to the work environment.

There is growing pressure from a number of sources to
reduce the amount of time spent on FCEs. One strategy
is to not include the musculoskeletal evaluation in the
FCE, but provide it as a separate service. Another
strategy is to perform an abbreviated FCE, which is
customized to address factors in a specific injury or job
scenario. The module or job-specitic FCE could be
composed of a subset of tasks selected from a larger
group of tasks that have been shown to yield useful
measurements. A shorter FCE, however, may not deter-
mine endurance for a full work shift. In any circum-
stance, we argue that consumer demand should not be
the sole criterion for decisions regarding the time taken
for FCE testing. Research addressing reliability and
validity, when complete, could provide data to guide
evaluation decision making.

Projection to an 8-Hour Workday

Because work typically relates to a full day and week
(approximately 8 hours a day, 5 days a week), an FCE
needs to relate to these time perjods. We believe it is
important that endurance and tasks be evaluated so that
tolerance for an 8-hour workday can be determined.
Documentation of heart rate, endurance factors, change
in body mechanics, and fatigue can assist with this
projection.* Specific “formulas” for proposing 8-hour
workday functions are not available. Each individual has
a unique mix of physical capacities that cannot, at
present, be generalized, which is why generic formulas
are not accurate.’” Abdel-Moty et al”! reported that
measurements of a client’s abilities through an FCE do
not necessarily predict the client’s ability to perform
over an 8hour workday; that is, they lack validity. These
authors believe that the attempt to extrapolate data from
a 1- to 2-hour assessment to an 8-hour workday is a major
conceptual error in the design of some FCEs. They
contend that the determination of an individual’s ability
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to handle loads repetitively requires the use of evalua-
tion methods that combine the measurement of weights
lifted with assessment of heart rate and oxygen
consumption. 77

The measurement of endurance is helpful in correlating
repetitious activity at work with the functional testing
completed. With an FCE, heart rate, blood pressure, and
respiratory rate can be measured at rest and during
activity, and these measurements then can be analyzed
to note the changes that occur with activity. In many
cases, maximal permissible limits must be set for a
person and then monitored to ensure the limits are not
exceeded during an FCE. Matheson™ suggested that
clients should not be required to exceed a cardiovascular
effort of 65% of their predicted maximum heart rate.
According to the NIOSH® and Astrand and Rodahl,™
continuous 8-hour expenditures should not exceed 33%
of a worker’s aerobic capacity.

Behavior Management and Assessment

Physicians are often asked to determine when reason-
able progress has occurred or when a plateau has been
reached and there is residual impairment. Input from
other health care professionals is often sought when
making these decisions. Once a worker’s condition has
plateaued, we contend that the client’s physical func-
tional abilities should be determined and compared with
job demands. Confusion may arise when the client’s
self-report of disability does not match the signs (mea-
surements) of physical impairment obtained by the
examiner. Potential causes of magnified illness behavior
include (1) unrecognized physical severity of the medi-
cal impairment, (2) psychological distress related to the
duration, amount, and failure of treatment or dislike of
the job or employer, and (3) voluntary exaggeration to
influence legal proceedings.”

Most FCEs include a mechanism to address the issue of
effort. In some FCEs, the client is asked to perform
isometric strength tests (eg, grip strength), and the
evaluator judges the consistency of the client’s perfor-
mance. There is no evidence, however, that an inconsis-
tent response on isometric testing indicates submaximal
performance on the remainder of the battery of tests.!
(The reader is referred to the article by Lechner et al in
this issue.)

When a Workers” Compensation claim is involved, full
client participation in the testing may be questioned due
to the financial gains involved. Reporting a lack of full
participation to the employer or insurer may have reper-
cussions for the client. Therefore, a reliable and valid
method of determining subject participation is vital, but
none have been supported by current research.'?
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Standards of Practice Policies

Functional capacity evaluations have been conducted for
many years by physical therapists, occupational thera-
pists, vocational evaluators, and psychologists. Only
recently have their professions established practice stan-
dards. These standards are necessary, and we believe
they should be developed on an interdisciplinary basis.!!
Because the individual therapist is vulnerable to the
policy and practices of his or her employer, we believe it
is essential that the various professional organizations
negotiate standards of practice and that health care
employers agree to abide by them 2

Therapists should be aware that they are legally respon-
sible for the consequences of performing FCEs. For this
reason, policies and procedures of testing must be
documented. Client safety is often an issue, and the
amount of documentation regarding client safety in test
performance is an important part of any defense.!450

Safety

The issue of safety in FCEs focuses on the prevention of
further injury during the testing process. Injury may
occur because the client is asked to put forth maximum
voluntary effort. In our view, clinicians should intervene
at the point where task performance begins to appear
unsafe. This intervention is possible only with careful
visual assessment and when criteria are available for
determining maximal effort. These criteria may be based
on consensus from many therapists regarding which
visual signs are indicators of unsafe performance. An
example of a visual observation of an unsafe act is loss of
postural trunk alignment when lifting heavy weights.”
Sound clinical decision making and professional judg-
ment are extremely important.

Ogden-Niemeyer®® reported 2 schools of thought
regarding therapist intervention during testing to ensure
client safety: (1) intervention decreases validity and reli-
ability and (2) no intervention places the client at an
unacceptable risk of injury. No data are available to
support either contention. Isernhagen®* stated that
therapists should allow only safe, controlled body
mechanics in testing situations. Unsafe procedures are
potentially harmful to the worker, and it is clearly
inappropriate if an evaluator notices unsafe procedures
and allows the behavior to continue.

If unsafe movements are used by the client during a task,
we believe that correction with instructions from the
clinician should be attempted. If the individual is unable
to continue to maintain safe, correct body mechanics,
then the activity should stop and the reason for the
stoppage should be documented.®®
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Currently, there is no infallible method for determining
a safe stopping point of FCEs.®! Some FCE designers
contend that the therapist is in the best position to make
this decision.*® Other FCE designers argue that the
client should determine the stopping point.®!

Safety should, in our opinion, be one of the main
concerns of a therapist when he or she starts to formu-
late recommendations for the client’s return to work.
Advice on modifying the environment or provision of
specialized equipment is a fundamental component of
the FCE.

Medicolegal Implications

Functional capacity evaluations are increasingly being
used in the legal arena. This use of FCEs often leads to
scrutiny of test standardization, and particularly to scru-
tiny of the qualifications of the evaluator.5° Using his or
her background in showing how the client was evaluated,
the clinician can serve as an expert witness. Medicolegal
credibility must be compatible with the development of
more efficient, clearer, and safer FCEs.

Conclusion

An FCE is not a stand-alone evaluation. Rather, an FCE
consists of an interview and client history, a physical
examination, test components, and a comparison of a
client’s abilities with the demands of the job. The use of
evaluation via observation of visual movement (biome-
chanics) as well as the client self-report and physiological
measures (eg, heart rate, blood pressure) is necessary for
a safe, objective, and valid report. Functional capacity
evaluations of the future should be driven by science,
medicolegal implications, and reimbursement issues.
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Member Benefits

Insurance Programs:

Professional Liability

(HPSO/CNA) 800/982-9491
Term Life (KVI/CNA) 300/543-8819
Short-Term Disability (KVI/CNA) .ovnresnereense. 300/447-9415

Short-Term Medical (KVI/Monumental Life)......800/588-7254
Long-Term Disability (KVI/UNUM Life

Insurance Company of AMETICa) messsssimssererasssss800/543-8819
Long-Term Care (KVI/GE Capital Assurance) ....800/358-3795
Student Injury & Sickness (Educational Finance Group/

MEGA Life and Health) 800/237-0903
Accident (HPSO/US Life) 800/982-9491
Dental (Maginnis & Associates/Security Life) ......800/621-3008,

Financial/Business Programs:

Credit Cards, Professional Services,

CD and Money Market, Member Loans

(MBNA America Bank, N.A.) sucencnsnsineneierensee800/847-7378
Equipment Leasing/Financing

(Americorp Financial, Inc.) 800/233-1574
Distinctive Check Program
(Message!Products) 800/243-2565

Travel Related Services:

ext 284  Travel Agency (Garber Travel) wesssessrsessssennsess300/999-2782,
Auto (GEICO) 800/368-2734 ext 8591
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