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Sensitivity and Specificity of the
Blankenship FCE System’s Indicators
of Submaximal Effort

I

n 2004 the Bureau of Labor Statistics reported over 4.8 million
nonfatal work-related injuries and illnesses, of which a substantial
number were musculoskeletal in origin.3 Such work-related
musculoskeletal disorders result in marked expenses and decreased
work productivity within American industries. The National Institute
for Occupational Safety and Health (NIOSH) previously reported a
$13-billion total annual cost for combined workplace injuries and
t Study Design: Single-blinded, randomized,

t Results: The sensitivity of the FCE compo-

posttest only design.

t Objective: To help contribute to the body
of evidence in defining the validity of functional
capacity evaluations.

t Background: Functional capacity evalua-

tions (FCEs) are tests used to help determine an
individual’s readiness to return to work. Most FCEs
incorporate indicators of effort within the evaluation. Published evidence validating the use of these
indicators is limited.

t Methods and Measures: Forty-nine

injured and noninjured individuals 18 to 65 years
of age participated in this study. The participants
were randomly assigned to 1 of 2 groups: 100%
effort or 50% effort. Raters were blinded to participant group. The Blankenship Version 6.0 software
was used to analyze the data and a Blankenship
FCE validity profile was scored. A score of 70% or
greater was deemed a valid FCE as adopted by the
Blankenship protocol.

nents tested was demonstrated to be 80% and
specificity was 84.2%. The positive likelihood ratio
was 5 and the negative likelihood ratio was 0.2.
A receiver operating characteristic (ROC) curve
demonstrated the 70% cut-off value for scoring the
FCE was optimal.

t Conclusion: Four components of the Blan-

kenship FCE system demonstrated good sensitivity
and specificity for detecting submaximal effort.
However, clinicians should note that false positives
(maximum effort identified as submaximal effort)
may occur and scores of “equivocal” are not
scored in the “criteria passed” category. The rater
should be aware that this method of scoring could
potentially influence a client’s overall FCE score.
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illnesses.13 As a result of these increasing
costs, industries strive to find timely and
objective means of assessing a worker’s
ability to perform job tasks before and
after an injury.12 Functional capacity
evaluations (FCE) may be implemented
to help reduce these costs and safely return injured workers to productivity. 9
After an injury, a person may not want
to return to work for both financial and
emotional reasons. Consequently, the
FCE typically incorporates means of determining a worker’s sincerity of effort
while performing functional tasks. There
are many reasons why a person may not
give full effort, including pain, fear of
pain, lack of understanding of instructions, lack of understanding of test importance, secondary financial gain, and
secondary emotional gains.10
There are 10 well-known marketed
FCE systems. Each of these systems varies in terms of the type of equipment used
and differs in standardization of instructions. However, they all have the primary
goal of assessing a person’s work-related
abilities. King et al9 reviewed the research
related to the 10 major FCE systems. According to the review, the Blankenship,
WorkHab, AssessAbility, and Key sys-
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tems all lack peer-reviewed published
research.
Little is known about FCEs and their
ability to distinguish maximum effort
from submaximal effort among workers.
Furthermore, only 1 study to date has investigated validity indexes of indicators
of effort within an FCE system.8 Jay et al8
reported excellent positive and negative
predictive values (94.44% and 80.0%,
respectively) of the Employment Potential Improvement Corp (EPIC) system
of validating the effort given by tested
subjects.
Documentation of limited effort during a FCE may result in negative legal
and financial consequences for the individual tested. Therefore, it is imperative
that statements regarding the validity of
patient effort demonstrated during objective functional tests such as FCEs be
based on validated procedures. Specifically, the screening tool should give clinicians the ability to recognize a target
population. Because of the medico-legal
nature of FCEs and the possible consequences facing the worker if documentation of limited effort is found, validity
indexes of such diagnostic tools must be
established. Clinicians should have available for use a tool that most accurately
defines the presence of a condition such
as submaximal effort. Therefore, the purpose of this study was to investigate the
sensitivity and specificity of the indicators of validity within 4 components of
the Blankenship FCE system. The following research question was addressed:
what is the sensitivity and specificity of
4 components of the Blankenship FCE
system in determining submaximal effort? A similar design and method to that
utilized by Jay et al8 in their investigation
of the EPIC system’s indicators of effort
was adopted.
The Blankenship FCE contains 3
evaluative components and 7 functionaltesting components. The evaluative components are performed prior to functional
testing and include a symptom exaggeration profile, nonorganic profile (evaluation for illness behavior or symptom
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magnification syndrome), and a pre-FCE
musculoskeletal evaluation. The 7 functional-testing components include repetitive-movement tests, static-strength
tests, occasional-material-handling tests,
hand tests, frequent-material-handling
tests, nonmaterial-handling tests, and
constant tests (evaluates nonmaterial
and material handling over time). Each
functional testing component has its respective indicators of validity. These indicators of validity, such as coefficient of
variation, analysis of the bell curve with
grip testing, and extrapolations of static
strength to dynamic strength, to name a
few, are established by software internal
to the equipment. The term indicators
of validity is specific to the Blankenship
FCE. The authors have chosen to use
this term to provide consistency with the
FCE language and protocol. The term in
no way indicates validity of the FCE and
is simply adopted by the Blankenship
Group to define the data analysis within
the components to determine effort.
This study focused on 4 of the functional components with their respective
19 indicators of validity. The functional
components investigated were repetitivemovement tests, static-strength tests,
occasional-material-handling tests, and
hand tests. Repetitive-movement tests
consisted of 3 movement patterns to
determine the participant’s willingness
to move. These movements consisted of
bending, reaching, and squatting. Static
strength tests required the participant to
stand on a platform and perform static
lifts in 6 different postures: arm lift,
torso lift, leg lift, high-far lift, floor lift,
and high-near lift. Occasional-materialhandling tests assessed how much the
participant could lift at an occasional
frequency (0% to 33% of the workday).
The postures tested were torso lift, leg
lift, 12-inch (30-cm) leg lift, shoulder
lift, overhead lift, and carrying 30 feet
(9.1 m). Hand tests required participants
to perform a series of grip and pinch
tests, including maximal static grip in
the number 2 position, maximal static
grip in all 5 positions, rapid-exchange
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grip, and a maximum key, tip, and palmar pinch.
These components were chosen because they are included in most FCEs and
their indicators of validity have been the
focus of much research.1,10,14 The 19 indicators of validity incorporated into these
components are based on the research
behind grip strength force curves, coefficient of variation, static strength extrapolations to dynamic strength, frequency
of lift with regard to amount of weight
lifted, and the rater’s subjective report of
the client’s behavior throughout the test
in determining submaximal effort.

METHODS

T

he study used a single-blinded,
randomized, posttest-only design.
Sensitivity was defined as the system’s ability to detect submaximal effort
when submaximal effort truly existed.
Specificity was defined as the system’s
ability to detect the absence of submaximal effort when submaximal effort was
truly absent.15
The participants in the study were
recruited from healthcare and academic
institutions from 3 Georgia cities. Sixty
participants with or without musculoskeletal pain or injury volunteered for the
study. The participants were randomly
assigned to 1 of 2 groups: 100% effort or
50% effort. The 100%-effort group was
instructed to give 100% of their effort
throughout testing while the 50%-effort
group was instructed to give only 50%
of their maximal effort during testing.
Informed consent was obtained prior to
participation in the study. The protocol
for this study was approved by the Institutional Review Board of North Georgia
College and State University.
Inclusion criteria included both males
and females, aged 18 to 65 years, with or
without previously reported musculoskeletal injury or pain. The participants’
height was between 1.5 and 1.95 m to
allow each participant enough vertical
distance when lifting overhead. All participants were fluent in English.
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Participants were excluded from the
study if they were currently receiving
medical treatment including a previous
FCE, had pending workers compensation
claims or litigation, had a resting heart
rate below 50 beats per minute or above
120 beats per minute, had a systolic blood
pressure greater than 200 mmHg and/or
a diastolic blood pressure greater than
110 mmHg4, were taking sedatives or illegal substances, had visual, auditory or
balance impairments, had a history of
cerebrovascular accident or heart disease, or were unable to grasp the handles
of the lifting box. Exclusion criteria were
adopted from the Blankenship procedural manual and further defined when
necessary.2,4,8,11,17
The raters (a physical therapist and an
occupational therapist) were certified in
Blankenship FCE testing by the Blankenship Group and blinded to participant
group assignment. Data for interrater
reliability analysis were collected by having the raters simultaneously observe
subject performance on the selected FCE
components. Each rater applied an ordinal scale with 3 possible ratings (valid,
invalid, or equivocal) to each of the 4
observed components. The ratings were
recorded by each rater in response to 3
questions applied to each of the 4 components: Do movement patterns match the
pain? Do movement patterns improve
with distraction? Is overreaction behavior present? Although each FCE component consisted of multiple, individual,
functional tests, the ratings were applied
to observed subject performance during
each component as a whole, considering
performance across all tests comprising
the respective components. The paired
observations and ratings were performed
with 4 subjects.
A trial run to enhance the internal validity of the study (as adopted by Jay et
al8) was conducted prior to data collection
to quantify the actual effort demonstrated among participants when they were
verbally instructed to give 50% of their
maximum. Ten volunteers participated
in the trial run, where trials of a static-

grip test and the leg lift of the occasional
material-handling test were performed.
Participants were first instructed to give
50% effort so they would be unaware of
maximum performance. They were then
allowed to repeat the testing, giving 100%
effort. The actual percentage of maximal
effort ([50% effort score/100% effort
score] × 100) demonstrated when asked
to give submaximal effort was as follows:
right grip, 58.8%; left grip, 55.3%; leg
lift, 57.8%.
The order of testing for the study followed Blankenship FCE protocol: repetitive-movement tests, static-strength
tests, hand tests, and occasional material-handling test, including the leg lift,
12-inch (30-cm) leg lift, shoulder lift,
overhead lift, and carrying 30 feet (9.1

TABLE 1
Subject Characteristics

m). The Blankenship interface system
and Blankenship Version 6.0 software
(HOGGAN Health Industries, Inc, West
Jordan, UT) were used to analyze the indicators of validity.
Sixty participants volunteered for this
study and 11 were excluded. Eight were
excluded based on the exclusion criteria,
2 due to disclosure of group assignment,
and 1 chose to withdraw from the study.
Therefore, the results of this study are
based on 49 participants. The average
age of the participants was 36 years old
(age range, 18-65 years). There were 17
(34.7%) males and 32 (65.3%) females.
The participants included 17 (34.7%) African-Americans, 31 (63.3%) Caucasians,
and 1 multiracial participant (Table 1).
Thirty-one participants reported having

Demographic Data of Participants
100% Effort

50% Effort

Age (y)			
Mean

31.7

37.5

Range

20-60

18-65

Gender			
Male

7

10

Female

12

20

Race			
Caucasian

12

19

African American

7

10

Other

0

1

Hand dominance			
Right

18

Left

1

1

Both

…

1

Significance Test
t = 1.3 (P = .16)

x2 = 0.1 (P = .8)

x2 = 0.7 (P = .3)

x2 = 0.7 (P = .3)

28

Height (m)			
Mean

1.6

1.7

Range

1.5-2.0

1.5-1.8

Body mass (kg)			
Mean

76.0

72.7

Range

54.0-127.8

54.0-103.5

Injury/pain			
Yes

11

18

No

8

12

Employment			
Employed

11

18

Not employed

7

11

Retired

1

1

t = 1.4 (P = .2)

t = 0.7 (P = .5)

x2 = 1.3 (P = .2)

x2 = 0.1 (P = .8)
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TABLE 2
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Sensitivity and Specificity for
Various Functional Capacity
Evaluation Cutoff Scores

	Cutoff Score

Sensitivity

Specificity

55%

36.7

100.0

60%

53.0

89.5

65%

60.0

89.5

70%

80.0

84.2

75%

86.7

68.4

80%

100.0

42.0

presence or a history of musculoskeletal
pain or injury and 18 reported no musculoskeletal pain or injury.
SPSS statistical software (SPSS, Inc,
Chicago, IL) was used to perform the
data analysis. Interrater reliability was
assessed by computation of percent
agreement: dividing the number of exact
agreements by the number of possible exact agreements and multiplying by 100.15
Independent t tests and chi-square analyses were used to analyze differences between groups. Sensitivity, specificity, and
likelihood ratios were computed from
contingency tables. Receiver operating
characteristic (ROC) curve analysis was
used to help determine the optimal FCE
cutoff score.

RESULTS

N

ineteen participants were randomly assigned to the 100%-effort
group and 30 were assigned to the
50%-effort group. There were no significant differences between groups for age,
height, body mass, gender, race, hand
dominance, injury/pain, or employment
(Table 1).
Interrater reliability calculated by using percent agreement between the 2 raters was demonstrated to be 81.6%.
The sensitivity and specificity of 4
components of the Blankenship FCE, utilizing the Blankenship standard method
of rating validity according to its benchmark of meeting at least 70% of the validity criteria, were demonstrated to be
80.0% and 84.2%, respectively. The av-

erage (6SD) Blankenship FCE validity
score was 77.3% (610.4%) for the 100%effort group and 58.3% (612.7%) for the
50%-effort group.
The positive likelihood ratio for the
Blankenship FCE was demonstrated to be
5 and the negative likelihood ratio was 0.2.
A receiver operating characteristic (ROC)
curve demonstrated that the optimal FCE
cutoff score was 70% (Figure, Table 2).

DISCUSSION

A

tool incorporating assessments
of effort, such as an FCE, should
strive to be both highly sensitive
and specific in order to correctly identify all clients’ performance. Poor case
outcome could result if the tool were not
able to distinguish between maximal and
submaximal effort and were to incorrectly
identify a maximal effort as a submaximal
effort (a false positive). The importance
of validating indicators of effort within
FCEs cannot be overstated. In many cases
FCEs are being utilized to make decisions
regarding safe return to work, based on
demonstrated physical abilities, and their
results may be used in legal settlements.
When an individual is stated to have
performed in a submaximal manner the
results may have serious consequences.
Therefore, it is critical that such statements regarding effort be based on sound
research that establishes the validity of
the testing. It is also incumbent upon the
tester to recognize the potential negative
consequences that could result from improperly designating effort as submaxi-
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mal when it is in fact maximal effort. Only
tests with demonstrated appropriate validity indexes, such as high sensitivity and
specificity, should be utilized in making
such evaluative statements.
However, sensitivity and specificity
have limitations in their interpretation.
Sensitivity alone cannot describe how
often patients testing positive actually
have the condition of interest.16 Likewise,
specificity cannot describe how often patients testing negative are absent of the
condition of interest. Oftentimes, predictive values are used in addition to sensitivity and specificity to better illustrate
the proportion of patients testing positive
or negative that actually have or do not
have the condition of interest. The closer
the predictive value is to 100% the more
likely the condition is present or not, depending on whether the test is positive
or negative.16 In the EPIC study, positive
and negative predictive values (94.44%
and 80.0%, respectively) were discussed
in addition to sensitivity and specificity
to provide more meaning to the clinician
administering the test. Predictive values
are most useful when the diagnostic test
has only 2 outcomes.16 In the case of the
EPIC, these were “sincere” or “insincere”
effort. In the current study, the Blankenship Group had developed a cutoff value
of 70% or greater to define a valid FCE.
Because the cutoff value had not been
1

80%

0.9

75%

0.8

70%

0.7
0.6

Sensitivity

[
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65%
60%

0.5
0.4

55%

0.3

50%

0.2
0.1
-0.2

0

0

0.2

0.4

0.6

0.8

1

1-Specificity

FIGURE. Receiver operating characteristics. Plot of sensitivity (true positives) and 1-specificity (false positives)
relationship using various functional capacity evaluation cut-off values. The 70% cutoff value provides the
greatest diagnostic accuracy by balancing the objectives of maximizing true positives while minimizing
false positives.

previously studied, likelihood ratios instead of predictive values were chosen
to give more meaning to sensitivity and
specificity.
The likelihood ratio helps the clinician
determine the probability of the condition of interest in the population. When
used with pretest probability, it allows
the clinician to determine how likely the
condition of interest is present after the
test results have been obtained (posttest
probability). 5,16 Jaeschke et al7 have given
meaning to interpreting likelihood ratios
and their values; they have shown that
positive likelihood ratios between 5 and
10 or negative likelihood ratios between
0.2 and 0.1 generate moderate shifts from
pretest to posttest probability.7 In the
current study, 4 components of the Blankenship FCE, using a FCE cutoff score of
70%, demonstrated an aggregate sensitivity of 80% and a specificity of 84.2%,
producing a positive likelihood ratio of
5 and a negative likelihood ratio of 0.2.
According to Jaeschke et al,7 these values
may indicate a moderate shift from pretest to posttest probability.
The 70% cutoff value was originally
determined to be the cutoff point for
passing the validity criteria by the Blankenship Group. This cutoff was based on
an intuitive analysis of a clinical database
obtained by the Blankenship Group during its development. Therefore, our study
analyzed the sensitivity and specificity using the 70% cutoff criteria, as has been
the practice integrated into the Blankenship FCE system. Additionally, we looked
at the sensitivity and specificity at multiple cutoff points. As demonstrated by the
ROC curve (Figure), the 70% cutoff value
does appear to provide the maximum
true positives while minimizing the false
positives and, therefore, provides the criteria for the greatest diagnostic accuracy.
It is critical in FCE testing to maximize
true positives while minimizing false
positives to prevent incorrect identification. Because documentation of limited
effort could result in negative legal and
financial consequences for the worker,
the clinician should strive to avoid incor-

rect identification. Most critically, the
clinician should avoid documenting a
person as giving submaximal effort when
it is in fact a true maximum effort (false
positive).
The primary purpose of this study was
to determine the sensitivity and specificity of the validity criteria of 4 components
of Blankenship FCE. In clinical practice
it is also useful to know which, if any, indicator of effort is the most predictive of
submaximal effort. The authors attempted to identify which of the Blankenship
indicators of validity were most predictive in determining submaximal effort
using cross-tabulations.19
Within the 4 components tested in
this study, 19 different indicators of validity were used to determine the participant’s effort. Each component within
the Blankenship system has its respective
indicators of validity, and these indicators
can be tested multiple times throughout
a FCE. Cross-tabulations were only performed on those variables tested with 38
or more participants so that cross-tabu-

TABLE 3

lations could have sufficient statistical
power. Only 5 of the indicators of validity
tested scored greater than 70% sensitivity (Table 3). Likewise, 12 indicators had
100% specificity (Table 4). However, these
variables had low sensitivity (less than
70%). Only 1 indicator had both sensitivity and specificity greater than 70%. This
indicator of validity was “OMH is greater
than the high extrapolation from the leg
static-strength test.” The sensitivity was
78.6% and the specificity was 72.2%
(Table 3).
For this study, pain was defined as any
current or past musculoskeletal injury or
symptom experienced by the participant.
Some studies have suggested that pain
responses and submaximal effort can
be differentiated, while others have suggested that they cannot be as easily differentiated.6,18,20 Because identification of
effort is such a controversial issue, participants with and without musculoskeletal pain or injury were included in this
study to challenge both the raters’ and
the system’s ability to correctly identify a

Variables With 70% Sensitivity or Greater
and Participants’ Scores on These Variables

				
100% Effort
50% Effort
Variable/Score
(n Participants)
(n Participants)
Sensitivity
Fatigue Percent Index of			
70.0
the high-far SST
		 Invalid		
5
13		
		 Equivocal
3
7		
		 Valid		
11
9		
OMH greater than high			
78.6
extrapolation of the leg test
		 Invalid		
5
22		
		 Equivocal
0
0		
		 Valid		
13
6		
REG on right			
83.3
		 Invalid		
6
24		
		 Equivocal
0
1		
		 Valid		
13
5		
REG on left				
83.3
		 Invalid		
8
24		
		 Equivocal
0
1		
		 Valid		
11
5		
30-cm lift greater than the leg lift			
72.4
		 Invalid		
10
21
		 Equivocal
0
0
		 Valid		
9
8

Specificity
57.9

72.2

68.4

57.9

47.4

Abbreviations: OMH, occasional-material-handling test; REG, rapid-exchange grip test; SST, staticstrength test.
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participant’s effort. There were 31 participants who reported having 1 or multiple
sites of musculoskeletal injury or pain. Of
these, 20 were in the 50%-effort group
and 11 in the 100%-effort group. A chisquare analysis revealed no significant
association of injury diagnosis and group
assignment (Table 1).
During the FCE, the indicators of validity are scored as valid, equivocal, or
invalid. A valid score according to Blankenship protocol means the participant
passed the criteria of the indicator of validity. An equivocal score represents uncertainty regarding the level of effort the
participant gave, while an invalid score
means that the participant failed the criteria. The authors found that a change
in the method of scoring equivocal ratings may further reduce the false positive
rate. The overall Blankenship FCE score
is calculated by dividing the variables
passed (numerator), known as the criteria passed, by the total variables scored
(denominator), known as the criteria
scored. The Blankenship 6.0 software
gives an individual a score of equivocal
when the participant scores between the
coefficient of variation ranges or during
any part of testing where the rater or the
system cannot definitively determine effort. According to the Blankenship protocol, the number of equivocal scores is
added to the criteria-scored category (denominator) but not to the criteria-passed
category (numerator).
This method of scoring results in the
equivocal scores counting against the
participant because the denominator
increases while the numerator only includes the number in the criteria-passed
category. This role of equivocals in scoring could potentially negatively influences a score. For example, a participant
in the 100%-effort group who had a FCE
score of 57% passed 27 of the 47 variables
scored. Of the 47 variables scored, 7 were
equivocals. If the score were calculated by
adding the 7 equivocals to the 27 criteria
passed, the FCE score would increase to
72%. Adding the equivocals to the criteria-passed category in the data obtained
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TABLE 4
				
Variable/Score

]

Variables With 100% Specifity and
Participants’ Scores on These Variables
100% Effort
(n Participants)

50% Effort
(n Participants)

Sensitivity

Overreaction for static			
4.0
		 Invalid		
0
1		
		 Equivocal
0
0		
		 Valid		
14
24		
Do movement patterns match			
28.0
pain for static?
		 Invalid		
0
2		
		 Equivocal
0
5		
		 Valid		
14
18		
Do movement patterns improve			
25.0
with distraction for static?
		 Invalid		
0
3		
		 Equivocal
0
3		
		 Valid		
14
18		
OMH greater than high extrapolation			
46.7
for shoulder
		 Invalid		
0
14		
		 Equivocal
0
0		
		 Valid		
19
16		
OMH greater than high extrapolation			
65.5
for overhead
		 Invalid		
0
19		
		 Equivocal
0
0		
		 Valid		
19
10		
REG consistent right			
40.0
		 Invalid		
0
10		
		 Equivocal
0
2		
		 Valid		
19
18		
REG consistent left			
50.0
		 Invalid		
0
11		
		 Equivocal
0
4		
		 Valid		
19
15		
Right key pinch			
30.0
		 Invalid		
0
7		
		 Equivocal
0
2		
		 Valid		
19
21		
Movement pattern matches pain			
18.5
for HT
		 Invalid		
0
2		
		 Equivocal
0
3		
		 Valid		
16
22		
Movement patterns improve with			
22.2
distraction for HT
		 Invalid		
0
3		
		 Equivocal
0
3		
		 Valid		
16
21		
Overreaction (OMH)			
10.3
		 Invalid		
0
1		
		 Equivocal
0
2		
		 Valid		
19
26		
Distraction (OMH)			
37.9
		 Invalid		
0
7		
		 Equivocal
0
4		
		 Valid		
19
18

Specificity
100

100

100

100

100

100

100

100

100

100

100

100

Abbreviations: HT, hand test; OMH, occasional-material-handling test; REG, rapid-exchange grip
test; SST, static-strength test.
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from the study would increase the specificity to 94%, preventing a false positive
by raising the FCE score above the 70%
cutoff value, thereby reducing the rate of
false positives to 4%. However, when the
data were reanalyzed with all the equivocals added to their respective criteria
passed categories, there was an overall
decrease in the system’s sensitivity. The
recalculated sensitivity was 56%. Therefore, this change in calculating scores is
not recommended. Additionally, when
the equivocal scores were taken out of the
calculations altogether (that is, only criteria passed was divided by true criteria
scored), the overall sensitivity and specificity were 63.3% and 89.5%, respectively.
This calculation increased the false negatives to 11 and decreased the false positives to 2. Based on the above examples,
the strongest sensitivity and specificity
for the 4 components tested was shown
by allowing the system to score equivocals as designed. However, further exploration of the scoring of equivocal ratings
is recommended.
The primary limitation of this study is
that the subjects participating may not be
identical to a typical population of individuals who would participate in a FCE.
Therefore, the external validity may be at
risk. However, it would not be possible to
conduct such studies with subjects who
may indeed have emotional or financial
incentives to perform less than optimally. The inclusion criterion to select subjects with histories of musculoskeletal
pathologies was designed with this in
mind and to obtain a sample as close as
possible to the typical individual tested.
Interrater reliability was assessed using
percent agreement and could be a limitation of the study. A stronger statistic,
such as kappa, was not feasible in calculating interrater reliability due to small
sample size. Lastly, the amount of weight
to be lifted could have been known to the
participant during the occasional material-handling test, as the Blankenship
materials included known weights.
Recommendations for future research
of the Blankenship FCE system include

conducting a study where discriminant
analysis can be used to establish the variables that are most correlated with effort.
Also, a study to examine the role of the
equivocals and their influence on sensitivity and specificity is warranted, based
on the role we found the equivocals to
play in scoring. Both this study and the
related study by Jay et al8 demonstrated
good sensitivity and specificity of different
systems’ methods of assessing effort. The
EPIC system primarily utilizes a simple
dichotomous method of rater observation
of maximum effort by criteria, whereas
the Blankenship system uses a complex
computerized criteria checklist that confirms effort consistency in different tasks
as well as incorporates the trained rater’s
opinion based upon observation. The systems basically represent high-tech versus
low-tech methodologies, with the common feature being trained rater observation. The current study demonstrated
good sensitivity and specificity of 4 of
7 functional testing components of the
Blankenship FCE system. During FCE
testing, clinicians typically choose the
appropriate testing components based on
the worker’s diagnosis, job demands, and
current level of function. The authors feel
this study may support future research in
determining if the system could be condensed in its ability to determine effort.
Lastly, further research validating other
FCE systems may help move the medical
professions using FCEs toward consensus regarding the optimal means of determining effort.

CONCLUSION

F

our components of the Blankenship FCE demonstrated a sensitivity
of 80% and a specificity of 84.2% in
determining submaximal effort. The 70%
cutoff score developed by the Blankenship
Group was shown to provide the greatest diagnostic accuracy for determining
effort. Five indicators of validity were
shown to have 70% sensitivity or greater
and 12 indicators had 100% specificity.
The clinical relevance for this study is

that the validity indicators of 4 components of the Blankenship FCE had good
sensitivity and specificity; however, raters
should recognize that a small percentage
of false positives (maximum effort identified as submaximal effort) might occur.
Also, the clinician should note that scores
of equivocal are not scored in the criteria-passed category and could potentially
negatively affect a worker’s overall FCE
validity score. t
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