Low Back Pain Special Series

Detecting Sincerity of Effort:
A Summary of Methods and
Approaches

Despite the widespread use of methods that are supposed to detect the
sincerity of patients’ efforts in clinical assessment, little has been
written summarizing the literature that addresses the reliability and
validity of measurements obtained with these methods. The purpose of
this article is to review the literature on the reliability and validity of
scores for Waddell’s nonorganic signs, descriptions of pain behavior
and symptom magnification, coefficients of variation, correlations
between musculoskeletal evaluation and function, grip measurements,
and the relationship between heart rate and pain intensity. The
authors of the articles reviewed conclude that none of these methods
have been examined adequately. Some of these methods, such as
Waddell's nonorganic signs, were not developed for the purpose of
detecting sincerity of effort. Clinicians are encouraged to critically read
the literature addressing these methods. With further research, some
of the discussed methods may prove useful. Until such research is
reported in the peerreviewed literature, however, clinicians should
avoid basing evaluation of sincerity of effort on these tests. Therapists
are encouraged, instead, to use a biobehavioral approach to better
understand and address the complex factors underlying delayed
recovery. [Lechner DE, Bradbury SF, Bradley LA. Detecting sincerity of
effort: a summary of methods and approaches. Phys Ther.
1998;78:867-888.]
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incerity of effort, in this article, refers to a patient’s
conscious motivation to perform optimally dur-
ing an evaluation.™® A sincere effort is the
patient’s best or optimal physical performance,
whereas an insincere effort is one in which the patient
deliberately gives less than a full effort during physical
examinations.!-* Patients whose efforts are not sincere
during evaluation may overuse treatment, may have a
prolonged recovery, may have an increased cost of care,
or may receive unwarranted disability payments.!=3 For
obvious reasons, there is a keen interest in sincerity of
effort from the medicolegal community and from the
insurance industry.!34 Sincerity of effort during evalua-
tion of patients with low back pain (LBP) is frequently
questioned when the patient’s injury occurs in a work-
related environment or when injury-related litigation is
pending. Employers, third-party payers, attorneys, and
case managers want to know whether the patient with
LBP is giving a maximal or best effort during impair-
ment and functional evaluation.

In response to the demand for information on patient
participation or cooperation during evaluations, several
methods are now widely used by clinicians to evaluate
sincerity of effort (Tab. 1).2-2! These methods are often
interpreted by referral sources as measures of sincerity of
effort, even when explicit detection of sincerity of effort
is not stated in therapists’ or clinicians’ reports. Do we
have evidence in support of the reliability and validity of
measurements obtained with these methods for the
purpose of detecting sincerity of effort? Are we relying,
instead, on traditional clinical opinion when we use
these tests? For what purpose were these tests developed?
If the tests give unreliable or inaccurate measurements,
patents with lumbar dysfunction can be labeled inap-
propriately and negatively. Such labeling results in mis-
diagnosis, improper treatment, increased litigation, and
increased cost of care. Our credibility as a profession
rests on our ability to select and use reliable and valid
clinical measures.

We argue that our credibility is enhanced when we use
appropriate terminology to address the issue of sincerity
of effort and to differentiate it from the biobehavioral
aspects of delayed recovery. The term “validity,” for
example, often is used to address sincerity of
effore.6710.10.14 Test results are described as “valid” or
“invalid” based on the results of a series of tests that are

alleged to test sincerity of ieffort. Use .of the term
“validity” to describe sincerity of effort is.an inappropri-
ate application of a scientific term.2? Validity refers to the
extent to which a measure can be used to make an
inference or judgment.2® Research establishes evidence
in support of validity, which does not change with the
patent’s level of effort. If patients do not give a full
effort during physical evaluations, then the test results
represent what they were willing to do. Because patients
cannot be forced to expend more effort-than they are
willing to expend, validity is unaffected. There is no
evidence reported in the peer-reviewed:literature that
any of the tests designed to provide a “validity” profile of
the patient are valid in the scientific sense.2?

Other terms that may cloud our understanding of the
biobehavioral factors affecting recovery include “symp-
tom magnification” and “exdggerated pain 'behavior.”
These terms are frequently used in. clinical practice,.in
standardized evaluations, and in the/literature to identify
patients who are thought to be exaggerating the severity
of their medical conditions.?1L13-1%18,19.24 The use of this
terminology is not theoretically sound. By. definition, a
symptom is a “sensation experienced by the patient.”25
There is no laboratory test or imaging techinique that
can measure the patient’s true versus reported experi-
ence of sensation. The terms ‘magnification”land “exag-
geration” imply that we can measure true sensations and
compare these measurements with patient reports.
Thus, by definition, “symptom magnification™and “exag-
gerated pain behavior” cannot be measured. Use .of
these terms, therefore, should be avoided, as they add
little information that leads to improved treatment for
the patient with delayed recovery.26

Table 1.
Widely Used Methods of Determining Sincerity of Effort

Waddell's nonerganic signs2®

Coefficient of varigtion®*

Bell-shaped curve!'?

Rapid exchange grip'®®

Correlation between musculoskeletal evaluation and funclional
capacily evaluation'”

Documentalion of pain behavior®

Documentation of symptom magnification®

Ratio of heart rate and pain intensity!'®
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Table 2.

Woaddell's Nonorganic Signs {NOS} Test Administation and Scoring®

Test Administrafion

Positive Score

Distraction test

Cverreaction

Straight leg raise

Overreaction

Examiner pinches skin lightly
between thumb and forefinger
over the thoraco-lumbo-sacred

Examiner applies deep pressure over
the thoraco-lumbo-sacral region

With pafient standing, the examiner
applies pressure to the top of the
patient's head

Type of NOS Sign
Tenderness Superficial
region
Deep
Simulation tests Axial loading
Rotafion

With patient standing, the examiner
rotates the shoulders and pelvis as
a unijt

Straight leg raise is tested in
supine position, and the pafient is
then asked fo extend the knee in o

Manual muscle tesling of the lower

[flip test}
siiting position
Regional disturbances Weakness
extremities
Sensory

Sensory testing for light fouch, and
pinprick over the lower extremilies

Examiner makes observafions during
the examination

Patient reports tenderness over a “wide
area of lumbar skin”

Patient reporis tenderness over a “wide
area”

Patient reports back pain secondary to
the pressure

Patient reports back pain secondary to
the rofation

Patient “shows marked improvement”
when sitting knee exlension is
compared with supine straight-leg-
raising test

"Giving way” of many muscle groups
that cannot be explained on a
localized neurological basis

“Diminished sensation to light touch,
pinprick . . . fiffing a ‘stocking’ rather
than dermatomal pattern”

Disproportionate verbalization, facial
expression, muscle tension and

tremor, collapsing, or sweating

2 Adapted from Waddell ctal.®

Some patients with musculoskeletal dysfunction can give
less than a full effort during physical evaluations for a
variety of reasons. Pain, fear of pain, fear of reinjury,
anxiety, depression, lack of understanding of instruc-
tions, lack of understanding of the importance of the
test, and secondary financial gain are some of the
reasons underlying self-limiting behavior, Lechner
et al?? found that therapists can reliably identify when a
patient apparently is giving a full effort during func-
tional capacity evaluations (FCEs}. These investigators
identified maximal effort by comparing patients’ willing-
ness to continue perforining functional tasks with ther-
apists’ observations of body alignment and movement
patterns. Patients were classified as participating fully,
stopping before a full effort was reached, or willing to
continue beyond a safe maximum effort. Sixty-two per-
cent of the subjects self-limited their performance on 2
or more of the tasks tested, in our view, giving clinicians
an adequate opportunity to judge and score self-limiting
behavior. Using this approach, they achieved kappa
scores for interrater reliability ranging from .56 to .97,
with 95% of the scores being greater than .61.27 Accord-
ing to Landis and Koch’s suggested reference values,
these kappa scores fall in the substantial to almost
perfect agreement range.”8
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Lechner et al,2? however, made no claim that underlying
motivation was measured. If selflimiting behavior pre-
dominates during an FCE, further psychosocial or envi-
ronmental evaluation may elucidate underlying factors
that can be addressed during treatment, thus optimizing
the likelihood of patient recovery.2¢ Lack of sincerity of
effort, however, should not be inferred from selflimiting
participation in testing.

Woaddell’s Nonorganic Signs

Waddell et al,2? in 1980, first described nonorganic signs
as clinical signs that have a “predominantly nonorganic
basis” in patients with LBP. They defined 8 tests for these
signs and grouped them into 5 types (Tab. 2). In types
with more than one test, scoring positively on one test
yields a positive score for that type. According to Wad-
dell et al,?? a patient must score positively on 3 out of the
5 types of signs to score positively on the nonorganic
signs. Waddell et al? stated that scoring positively on
these.signs identifies patients who might benefit from
psychological assessment.

These signs were not intended for use in detecting

sincerity of effort or malingering.??%¢ Waddell et al?®
reported that the nonorganic signs did not correlate

Lechner et al , 869




with the F and K validity scores of the Minnesota
Multiphasic Personality Inventory in 120 patients with
chronic LBP from Canada and Great Britain. These
investigators stated that the nonorganic signs were “not
limited to, nor specific to, medicolegal and compensa-
tion situations.”?? Unfortunately, nonorganic signs are
frequently used in clinical practice, in standardized
evaluations, and in regulatory guidelines to imply sincer-
ity of effort or an exaggeration of symptom report-
ing.71113-15 [ addition, clinical investigators have
strayed from the original intent of the nonorganic signs
and have described their purpose as being to “detect
whether patients were accurately reporting pain™ or to
“establish the authenticity or validity of pain reports.”s2

Even when nonorganic signs are used appropriately, the
premise that they are based on nonorganic symptoms is
questionable. For example, the tenderness tests are
scored positively if the superficial or deep tenderness
does not follow a pattern associated with nerve root
irritation. Regional disturbances are scored positively if
the findings do not follow a dermatomal distribution,2?
Doxey et al>* demonstrated that the nonorganic signs
were associated with the absence of nerve root involve-
ment. Such an approach seems to imply that the only
valid organic source of pain is the nerve root. There is,
however, considerable evidence that many structures
other than the nerve root can lead to pain that extends
over a broad area.®"-37 Thus, the tenderness tests may
contribute to an erroneous classification of patients as
needing further psychological assessment when their
primary problem stems from organic sources or tissues
other than nerve roots.

Several issues surrounding test administration should
cause us to question the validity of nonorganic signs for
detecting nonorganic problems. The simulation tests are
assumed not to cause pain in the lumbar region.2? In our
clinical experience, patients with poor trunk strength or
a lack of kinesthetic awareness may respond to axial
loading with movement and resulting pain. The trunk
rotation test presumes that the examiner is able to
produce simultaneous rotation at the pelvis and shoul-
ders without rotation occurring at the lumbar spine. In
our clinical experience, eliminating motion in the lum-
bar region during this maneuver may not be possible,
even with precise verbal instructions and careful hand
placement.

The supine straightleg-raising test and knee extension
in a sitting position are presumed by Waddell et al?® and
by many clinicians to be equivalent measures. In fact, the
measures are quite different, In a supine position, the
spine and pelvic positions are supported by the surface
on which the patient is lying, providing some stability for
the lumbar spine and pelvis. In sitting, however, the
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spine and pelvis are unsupported.?® Thé patient may
slump or allow the pelvis to rotate posteriorly-when the
knee is extended, particularly if hamstring muscle tight-
ness is present. Thus, in our clinical experience, knee
extension in a sitting position may exceed!the range of
motion during the supine straightleg-raising test in
some patients who are giving a sincere effort during
musculoskeletal evaluation. Although many cliniciaiis
consider only “profound” differences to be positive, the
cutoff point has not been defined or examined in
research studies.?®

According to our interpretation, Waddell’s overreaction
test, another of the nonorganic signs, is based on the
assumption that there is a standard, acceptable intensity
of response to the experience of pain, against which
reaction can be measured.2” We know that past experi-
ences, cultural background, and socioeconomic status
can affect the intcnsity of the pain experience and
expressions of pain.38-42 Both the examiner and the
patient are subject to these influences. Perhaps these
factors were, at least in part, responsible’ for the poor
reliability of this nonorganic sign.13

Several aspects of the nonorganic signs test-administra-
tion and interpretation appearito lack clear definitions:
Terms such as “wide area” in the assessment of tendei-
ness and “disproportionate” in the overreaction test are
2 examples of terms lacking operational deﬁmuons that,
in theory, could enhance the reliability and: consistency
of scoring the responses, Techniques of test administra-
tion, such as the amount of pressure exerted during the
axial loading, hand placement dufing rotation, and
pelvic control during the distraction test,.are not stan-
dardized in Waddell's original description' ofithe non-
organic signs?® and may introduce variability into testing
and scoring the nonorganic signs. These:clinical opin:
ions of the nonorganic signs will require further study.

Five studies addressing the reliability of scores for non-
organic signs were found (Tab. 3). Early studies con-
ducted by Waddell and colleagues?®4! demonstrated a
high degree of interrater reliability. This reliability,
however, was established among individuals who
received considerable informal, nonstandardized train-
ing from Waddell. The ability to generalize theiresults of
this study to routine clinical practice, therefore, is lim-
ited. Other investigators®+> have had more . difficulty
demonstrating the reliability of scores for nonorganic
signs. The study by McCombe et al* involved a low
proportion of positive nonorganic signs, which may have'
artificially lowered the kappa coefficient. Regardless of.
these statistical issues, these authors advise caution in-
interpreting superficial tenderness and abnormal seri-
sory or motor disturbance. Future studies should report
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Table 3.

Studies Examining Reliability of Moling the Presence of Nonerganic Signs (NOS)

Author (Year) No. of Subjects  Type of Subjects  Method Findings
Waddell 50 Canadian WCB® Intereater reliability between 2 Interrater 80% agreement
ef al?® {1980) patients physic.:iorés wh.o inde?ﬁ[\denﬂy Intraraler 85% agreement for
excrlr:me patienis within same identifying positive versus
wee negative NOS
Physicians “had worked closely
together for >6 mo”
Test-retest reliability between
admission and discharge scores
{average of 23 d between
evaluations)
Weaddell 50 WCB patients Patients examined independenily by ~ Moderate to substantial
ef al* {1982} 2 physicians reliability in assessing
Before data collection, “detailed NOS [k=.55-.77)
discussion on exact informationto  Did not report statistics for
be gathered, and its format, reliability for each sign
qualifications, and exclusions”
Kerban 39 Outpatients with Studied interrater reliability using 2 Found axial loading {.69},
et alt3b {1987) chronic LBP¢ physicians who evalvated patients rolation {.57), and
independently overreaction {.44) to be
Attempled more quantitafive version unreliable
of NOS Documenting the degree of
tenderness (.48), weakness
{.72), and sensory
disturbonce {.83) also
) unreliable
McCombe Groupl: 50 Outpatients with Interrater reliability between 2 Found tenderness {x,=.29,
et al* {1989) Group?2: 33 LBP orthopedic surgeons and between i;=.17} and regional
an orthopedic surgeon and a disturbances [k;=—.03,
physical therapist ky=.26) to be unreliable
Spratt et al®? 42 1BP>4 mo Rater poirs {one examiner, one Intraclass correlation
(1990) observer} evaluated rotation, coefficients for judging
superficial fenderness, axial behavioral responses to
loading, distraction; determined NOS ranged from .78
reliability of judging behavioral to .97
response using standardized
ordinal scoring system

4 Workers’ Compensation Doard.
#Type of correction used not doecumented.
¢ LBP=low back pain.

both kappa values and percentages of agreement to
address this issue. Spratt et al®? improved the reliability
of scores for nonorganic signs by using a system for
coding the behavioral responses to 4 of the nonorganic
signs tests: rotation, axial loading, superficial tenderness,
and distraction. Their design, however, allowed 2 clini-
cians to observe a patient simultaneously. Such a design
addresses only the reliability of interpreting responses,
not the ability to obtain the measurement in clinical
practice. Because much of the variability of the non-
organic signs may lie in test administration, reliability of
the behavioral classification may have been overstated in
this study.
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The validity of nonorganic signs for predicting treat-
ment outcomes has been examined by several investiga-
tors. Table 4 summarizes the studies that address out-
come prediction. Evidence can be found that supports
the validity of nonorganic signs for predicting out-
comes,29:31.28.46:47 whereas other researchers question the
predictive validity of nonorganic signs.?1#346-5% Often,
contradictory findings are reported for the same
study.?1.85:4647.5¢ By definition, some of the signs are
scored positively if the patient’s pattern of pain is diffuse
rather than following a radicular pattern. Patients whose
neurological symptoms improve have fewer nonorganic
signs.?346 These findings suggest that nonorganic signs
are more likely to be positive for the patient with
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Table 4.

Studies Addressing the Predictive Validity of Using Waddell's Nonorganic Signs [NOS) for Prognosis

1
I

|
'

i

Author {Year) No. of Subjects Type of Subjects  Method Findings. o ) ;
|
Waddell et ol?° 50-100° LBPP ranged from NOS, MMPL® medical Fewer NOS in riewly diagnosed. pohents than |
(1980} (V70 1otal) acule to chronic thistory, physical in patients with chronic 1BP or “problem
examination, patients”
radiographs, disability, ~ Correlated with work loss [Pearson r =.30);
medicolegal and failure of treatment (Pearson r = ]9]
compensation factors, disability, neurotic triad of MMPI (Pearson
pain drawing r=.18-29)
Not correlated with Workers” Compensation
{equal incidence between Workers’
Compensalion versusinon-Workers’
Compensalion) or. medicolegal situations
(Pearson r=.22), which acéounted for less:
than 1% of variance of NOS,
Not correlated with validity scores of MMP
{F and K} {no correlations repérted)
Lehmann et al?! 40 Patients with chronic  Random assignment to Invalid group correlated to gender {80% of.
{1983) LBP referred to TENS,? placebo TENS, invatid group patients were women) and
orthopedic clinic, or eleciroacupuncture having an attorney (80% of invalid group
nonsurgery group patients had on attorney)
candidates Evalvated deep and Pasitive NOS found to have “contaminafion”
=3 mo duration, superficial tenderness, effect on treatment outcome
consecufive axial loading, and {rreatment<validity group interaction:
admissions rolation 1o distinguish F=2.04, P<.11 at discharge;; F=3.66,
“valid” [n=30) and P<.05 al follow-up) ;
“invalid® patients No correlation between invalid group and
[n=10) adherence with treatment (no data reperied) |
No difference between valid and invalid v
groups on validity scales of MMPI (L, F, and | !
K} (no data reported)
Dzicba and Doxey*® 116 WCB* candidales Evaluated with NOS (21)  Fewer positive NOS correlated 1o relief of
(1984) for surgery using same protocol as symploms and neurological signs (72% of
Doxey et al*® {1988} those with O or 1 positive NOS rated as
improved), patient opinion that surgery hud*
good result {62% of those with O or 1 ;
positive NOS rated surgery as having good |
result), RTW {49% of those with O or 1 }
positive NOS retured to work} [
Combined with 4 other predictors (English |
proficiency, back versus leg: pain, ‘
hypochondriasis of MMPI, pain drawing);
82% correct predictions of irégtment
outcome

i

*Senes of studics,

$LBP=low back pain.

“MMPE=Minncsota Multiphasic Personality Inventory
4TENS=transcutancous clectrical nerve stimulaton.
*WCB=Workers” Compensation Board
FRTWeretumn to work.

ENS=not significant,

% SLR=straight leg raise

mechanical back pain or a diffuse soft tissue pattern of

pain. Other studies?9#8.1? suggest that, rather than being

a predictor of outcomes, nonorganic signs may change
as a result of treatment.

In summary, the nonorganic signs were not developed

for the purpose of detecting sincerity of effort, and there
is no evidence in the literature to suggest that they can
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be used for this purpose. Several researchérs have raised
questions regarding the reliability of.the measurements,
The evidence regarding the validity of nonorganic sigihs
for predicting outcomes, such as response to:treatment
and return to work, is inconclusive.31.%3:46-53 [n our view,
nonorganic signs should be used only forithe purpose
for which they were originally intended; that is, to
identify those persons whose physical rectvery may be
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Table 4.

Continued
Author (Year) No. of Subjects  Type of Subjects Method Findings
Waddell et al*® 160 main analysis  LBP=3 mo Evaluated patients with NOS found to be associated with severity
(1984} cross-checked on {consecutive) puain drawings, pain (explained 26.9% of variance} but
120 patients scale, McGill Pain explained only 5.1% of variance of
Questionnaire, mulfiple chronicity and only 4.5% of variance of
psychological disability
questionnaires, physical
impairment examination,
severify rating of
disability
Waddell et al4® 380 LRP=3 mo Evoluated patients with “HIness behavior,” which includes both
[1984) {consecutive] pain drawings, multiple MNOS and symptoms, explained only
psychological 15% of variance of amount of treatment
questionnaires, NOS, received
history of previous
reatment, exient of
disability
Waddell et al*® 185 LBP Evaluated preoperatively  NOS improved in 32% of palfents if
(1986} and postoperatively for surgery was successful and persisted, or
pain, disability, and worsened in 72% of patients if surgery
physical impairment was unsuccessful
Bradish et al’! 120 LBP out of work 3-6  Evaluated initially at 3-6  These with positive NOS had 35.1%
{1988) mo {consecutive) mo, reevaluated at RTW,f those with negative NOS had
12-18 mo 41.0% RTW; chisquare test revealed no
significant difference between these
figures

27% of those with pesitive NOS; 32% of
those with negative NOS improved; chi-
square lest revedled no significant
difference

Doxey et al*® {1988) 116 WCB candidates for  Evaluated using orthopedic  Patients who went on fo have surgery had
surgery (random) and neurological a mean of 1.9 NOS, whereas pafients
examinations, NOS, without surgery had a mean of 4.4
MMPI, Hendler NOS; significantly different [1=4.11,
Questionnaire Pain df=114, P=.0001)
Drawing, inlerview; In patients who went on fo have surgery,
reevaluated 12 mo later  better pain relief and improvement in
neurological deficits were inversely
associated with fewer NOS {Spearman
rank-order correlation=—.41, P <,05),
but there was no inverse correlation fo
RTW {Spearman rank-order
correlation=—.12, P <.05}

In patients who were managed
conservatively, befter pain relief,
improvement in neurological symptoms
{Spearman rank-order
correlation=—.16, P <.05), and RTW
were inversely correlated with fewer
NOS (Spearman rank-order
correlation=—.35, P <.05)

Lacroix et al®? 100 [sample 1: 50, low back injury 3-6  Evalualed initially at 3-6  Inconsistent correlation between NOS,
(1990 sample 2: 50) mo (random), WCB  mo, reeyaluated at RTW, and prognosis
6-24 mio Sample 1: RTW=-.29 [N§¥),
prognosis=.17 (NS}

Sample 2: RTW=~.40 [P <.03),

prognosis=—.19 (NS}
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Table 4.

Continued
No. of F
Author {Year) Subjects Type of Subjects Methed Findings | N !
Lancort and 134 Patients with acute Evalualed personl, Partial 2 of .062 forverbal 1

Keltelhut®© {1992} and chronic 1BP

Compensation

Chan et al*2 {1993} 650 LBp

Karas et al*” {1997} 126 WCB patienfs with
LBP assessed at §
locations of
Canadion Back

Institute

receiving Workers”

physical, demographic,
financial, and
psycholegical factors,
organic signs and NOS
Discriminant analysis used
to predict membership
[RTW versus no RTW]

Evaluated patients with
pain drawings and NOS

Physical therapists
administered McKenzie
tepetitive test movements
and modified NOS,
é-mo follow-up to
determine RTW

magnification, .031 for superficial
tenderness; and .153 for. sham SIR" test
{plantar flexion with SIR]ifor predicting
RTW only for those off work s6 mo |
{P< 10) :

In 127 patients with 3 or more posmve ;
NOS, 103(81,7%) had a pain K
drawmg that was scored:as nonorganic
or possibly nonerganic

No significant differences were found in:
medicolegal stalus or Workers”
Compensohon status berween patients.
with 0-2 NOS and patients with 3 or'
more posilive NOS

Among patients who:centralized
symptoms, Fisher exact fest revealed: |
more patients with low NOS scores |
{n=104) RTW than palients with high.
NOS scores [n=22) (P=.0003}

logistic regression revealed Ihat for
patients who centralized symploms,
probabilityiof RTW increaséd with low
NOS scores [P=.0005)

Fisher exact test showed thotlfor patientsi
who did not centralize symptoms, NOS
did not have a significant effect on RTW.

Patients with low NOS scoresiin=104) !
returned to work more often than
patients with high NOS scores [n=22}
{x?=7.53, P=.006)

Patienls with low NOS scores who
centralized' symptoms {n—-?"?) returned)
to work more oflen than palients who
did not centralize symptoms {n=25)
{x2=9.29, P=.002) ;

Logistic regression: probability of RTW" i
increased with centralization (P= 0034},

For patients with high NOS:scores, Fisher |
exact test showed no significant '
difference in rate of RTW, [P=.192)

Logistic regression revealed complex ,
relationshipibetween RTWiand NOS |
and centralization of symptoms

affected by psychosocial factors and who may need
psychosocial assessment or even treatment. Statements
regarding sincerity of effort cannot be supported
through clinical application of nonorganic signs. Cau-
tion should be exercised when using nonorganic signs to
predict outcomes such as response to treatment and
return to work.
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Documentation of Pain Behavior

In reports of musculoskeletal evaluation' or FCE of
patients with LBP, clinicians frequently document that
patients have “exaggerated” or “excessive” pain behav-
jor,6911.13-15.17.1824 A5 discussed in ‘the introduction,
these terms add little to our understanding of self-
limiting behavior, and they negatively label patients, 26"
Research indicates that an individual’s pain 'behavior
may be influenced by a variety. of factors: iéfwirenmen-
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Table 5.

Pain Behavior Assessment Methods

Pain Behaviors

Richards et al®”
(1982)

Yocal complaints
Down lime

Facial grimaces
Standing posture
Mobility

Body language
Support equipment
Stationary movement
Medication use

Touching

Grimacing

Gesluring

Laughter

Smiles

Changing topic of
canversation

Fluency of speech

Loudness of speach

Alffect

Cinciripini and
Floreen®® (1983)

reclining

Raters viewed 20
205 intervals of
videctape

Mean interraler reliability
between nurse,
psychologist, and medical
student of .95 [n=50)
(P<.001}

Testretest reliability of .89

momentarily, and  [P<.01) over 2 days®

move from a [n=50}

sitting position to  Used 3 raters: nurse,

a standing medical student,

position and back  psychologist

fo a silling pesition

Patients observed
without videotape
{in person} while
they were asked 1o
walk a short
distance, stand

Spearman rank-order
correlations ranged from
7910 .93 [n=25)

Subjects were
videotaped during
struciured
interview of
4 questions and
1 behavior task
{inclvded walking,
bending, lifting,
and carrying)

Author {Date) Assessed Protocol Reliability Validity Other Findings
Kesfe and Block®®  Bracing Patients videotaped  Interrater; percentage of  Total frequency of pain Frequency decreased
(1982 Guarding during 1-to 2min  agreement ranged from behaviors correlated with with treatment
Rubbing periods of 93% to 99% {n=27) pain rafings [n=27)
Grimacing walking, sitling, (r=.71, P<.01)°
Sighing standing, and Patients wilh chronic LBP?

demonsiraled more pain
behaviors than did patients-
who were depressed
{n=10} {=3.65, df=35,
P<.01) or subjects in
comparison group (n=10]
(x2[1]=20.9, P<.01}

Frequency of pain behaviors
correlated? with naive
ratings of pain (n=22}
{r=.68, P<.01)

Correlation® between pain
behaviors and selfreport of
pain infensity .16 on
admission {not significant)
and .55 at discharge
(=70} (P<.05]

Inversely correlated® to daily
activity level of walking,
stifing, and standing
{n=70) [~.30, —.29, and
—.38 respecfively; P<.05)

Environmental factors
influenced observalion
of pain behaviers

None reported

# Specific correlation coefficient used not noted.

¢ LBP=low back pain.

¢ RA=rheumatoid arthritis.

¢ CHIP= Checklist for Interpersonal Pain Behavior.
*MMPI=Minnesota Multiphasic Personality Inventory.

tal,?8 verbal reinforcement,? ethnicity,# and interaction
with one’s spouse.® Despite these complexities, some
clinicians believe that observing and reporting pain
behavior has important implications for treatment and
prognosis in patients with LBP. The questions clinicians
must ask themselves are: (1) Do we have systematic and
reliable methods of documenting pain behavior?
(2) Should self-reports of pain intensity correlate with
pain behavior? and (38) Is the incidence or type of
pain behavior related to treatment outcomes or return
to work?
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An in-depth review of all the methods used to quantify
pain behavior is beyond the scope of this article. The
reader is referred to a recent review by Solomon®* for a
more thorough treatise on this topic. In Table 5, we
briefly summarize the major approaches to quantifica-
tion of pain behaviors that are pertinent to the patient
with LBP. Typically, these methods rely on both verbal
cues (eg, vocal complaints, moaning, sighing) and non-
verbal cues (eg, bracing, guarding, rubbing, grimacing,
posture, use of assistive devices) that are observed while
the patient performs a structured set of tasks or during
an interview. Some of the methods rely on videotap-

ing,?5%56 whereas other methods are designed to be

Lechner et ol . 875




Table 5.

Continved
Pain Behaviors ‘
Author {Datae) Assessed Protocol Reliability Validity Other findipgs
Turk et ol®? (1985} Activity Began with 63 pain  No reports found No reporis found
avoidance behaviors
Distorted identified through
ambulation literature review
Negative affect Reduced list 1o 20
Facial/audible behaviors through
expression staff consensus
Used ratings from |
25 psychologists :

Follick et al%@ {1985)

Similar behaviors

ond 25 physicians
to cluster
behaviors into the
4 categories

Subjects were

Reliability coefticients

Four behaviors discriminate

Correlations between

as Keefe and videotaped during ranged from .51 to 88 batween patients and Follick’s Audiovisual
Block®* but structured over 16 pain behaviors control subjects: portial Toxonomy and other
also includes sequence of 71 pafients with chronie movement, limilafion of ovlcomé moasures
verbal movements and LBP, 40 control subjects statements, sounds, and M<GilliPain
statements inferview posilion shifts accounted for ~ Quuestionnaire, Profile
regarding pain 75% of variance in group of Mood States, Beck
{16 tasks) membership {patients versus Depression Inventory, |
contro! subjects} selthandicapping [self-
teport of painvelated |
function}, behavior
ratings by primary
nurse) ranged from
.05 10, 40742
A hierarchical multiple
regression anolysis ‘
showed that !
pretreatment scores on \
Follick’s Audiovisual |
Taxonomy did not |
predict postireatment
scoras on olher 1
ouvicome, moasures™®
McDaniel et ol®4 Bracing Revised Keefo and Kappa coefficients of Construct validity Pain behayiors
{1984) Grimacing Block®® protocel interrater reliability Pearson productmoment decréasnd with ;
Rubbing for patients with ranged from .80 to correlotion coefficients cogniliyo therapy but
Sighing RAS 1.00 [n=20) between frequencies of not with drug
Rigidity pain behaviors and self- reatment (p=11] :
Flexing reports of pain and (1=2.23, P<.05) f
extremities disability ranged from .26 |

5 out of 7 measures)
Pearson productmoment
comelation coefficients:
between frequencies of
pain behaviors and naive
ratings renged from .54 fo !
57 [am25) (P<.01) ’

10 .45 {n=53) (P<.001 for |
|

administered “live.”>7-3 Evaluation time ranges from 5
minutes of observation® to 45 to 60 minutes of inter-
views.>? Most of the methods have been studied for
reliability,38-5557.58.00 with the highest levels of reliability
being reported by Keefe and Block®> and Richards
etal® Some of the instruments have been studied for
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555

construct validity.?>3658.60-64 Some methods have been
found to discriminate between patients with pain and
control subjects%5680-64 or 10 be inversely correlated o
functional activity level®” and wellness behaviors.’® Keefe
and Block’s method has been validated forlboth patients
with chronic LBP?565-67 and patients with “nonchronic”
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Table 5.

Continued

Author [Date)

Pain Behaviors
Assessed

Protocol

Reliability

Validity

Other Findings

Vlceyen et al®®
(1990)

Distorted mobility
Verbal complaints

Initially assessed by
aursing staff aver

Pearson productmoment
correlation coefficients for
intrarater reliability
ranged from .45 to .74
(n=46] (P<.001}

Pearson productmoment
correlation coefficienis for
interrater reliability
ranged from .65 to .83
(n=47] {P<.001}

Kendall tav correlation
coefficients between
individual CHIP? scores and
frequency counts from
videotape, UAB Pain
Behavior Scale {Richards
et al,57 1982}, and
Audiovisual Taxonomy for
Assessing Pain Behavior
{Keefe and Block,55 1982)
ranged from .43 to .81

Pearson produck-moment
correlalion coefficients
between CHIP scores
and the MMPI®
deprassion scale and
Welsh Anxiely Scale
ranged from .07 to
.49 [n=486} (4 out of
10 correlations
significant at P<.01
or beiter)

Nenverbal 1wk period of an
complainis inpatient
Nervousness admission
Depression Used a variety of
Day-sleeping dota collection
protocols,
including dynamic,
static, and
functional testing
Dirks et al®® {1993} Limping Assessed during
Grimocing 45- 1o 60-min
Moaning inlerview
Rigid torso Yes/no scoring
Torso or pain {2 tems)
site strelch Ordinal scoring
Bracing when (7 Htems)
seated
Weight shifting

when seated
Slumped posture
Stands
Has to walk
Down fime
Sponianeous
speech
Diffieulty atising
Difficulty sitting
Uses mechanical
help
Clutches or rubs
pain site

Neone reported

{n=19) [4 cul of 5
correlations significant at
P<.001}

Pearson preductmoment
correlation coefficients
befween CHIP scores and
measures of health-related
behavior such as sitling,
standing, walking, and
bicycling ranged from
—.62 1o .07 [n=44) (6 ouvt
of 12 correlations
significant at P=.01 or
better]

None reporied

LBP.%8 Several instruments, developed to evaluate pain
behavior, have not undergone reliability or validity
testing,38.59.69

When pain behaviors are inconsistent with self-reports of
pain, the patient often is viewed with suspicion.* The
literature addressing the correlation between observed
pain behaviors and self-reports of pain intensity, how-
ever, is contradictory. Some investigators®”#* have found
little correlation between these 2 measures, whereas
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other investigators®%4 have reported a high correlation
between these measures. These seemingly contradictory
findings may be explained by the timing and context of
the assessments, the type of behavior assessed,”® the
nature of the diagnoses, the method of assessment used,
environmental characteristics,?® and even the physical
appearance of the patient.” When discrepancies
between pain intensity and pain behaviors arise, one
measure does not necessarily invalidate the other mea-
sure. Instead, we believe these discrepancies should
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serve as a catalyst for further evaluation that will assist in
directing treatment.”?

The relationship between overt pain behaviors and
treatment outcomes also is not well established. Hasen-
bring et al’? found that pain behaviors in patients with
acute lumbar disk prolapse or protrusion predicted
persistent pain 6 months after injury but did not predict
application for early retirement. In a sample of 17
patients with chronic LBP, pain behavior during the first
epidural block procedure predicted treatment out-
comes.” The investigators suggested, however, that
these resuits be viewed with caution due to the small
sample size. Devulder et al”* found no correlation
between treatment outcomes and pain behavior in
patients treated with epidural injections. Hazard et al?™
found no correlation between disability exaggeration
and work status. Kleinke and Spangler”® found no cor-
relation between pain behaviors and other measures of
outcome.

In persons with chronic LBP, pain behavior has been
noted to improve with treatments that directly address
behavioral issues, such as cognitive behavioral therapy
(CBT).”78 Linton et al”? combined a cognitive behav-
ioral approach and exercise as a secondary preventive
approach for 66 nurses who had sustained a back injury.
They found that the intervention group decreased the
number of pain behaviors observed during a 10-minute
standardized activity session by half, whereas a waiting-
list control group increased the number of pain behav-
jors. The intervention group showed significantly less
pain behavior after treatment than did the control group
(P=.007). Researchers also have demonstrated success-
ful treatment with CBT in patients with rheumatoid
arthritis®? and in patients with fibromyalgia syndrome.™
In contrast, pain behavior did not respond to treatment
with CBT in patients with osteoarthritis of the hip and
knee.®® With other treatments, such as electrical stimu-
lation implants®! and drug treatment,®? pain behaviors
do not appear to change, despite improvements in
self-reports of pain.,

In summary, pain behavior is only one aspect of the
complex experience of pain.?® Failure to include mea-
sures that address other cognitive and psychosocial
variables that affect the pain experience may result in an
incomplete assessment and inappropriate treatment of
patients, 2570 Informal, nonstandardized descriptions of
pain during routine clinical practice are subject to
considerable error and bias.®3 A variety of pain behavior
scales can be administered in a brief period, and some
scales have clearly established psychometric proper-
ties,>»%7.65-68 Clinicians should choose instruments that
yield measurements with the highest levels of reliability
and validity, consistent with the Standards for Tests and
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Measurements in Physical Therapy Practice.?? Sull
unknown, however, is the correlation-of these measures
to sincerily of effort or treatment outcomes. Further
research is needed before the pain behavior scales can:
be used for these predictions. Care should be taken,
therefore, when interpreting the results of pain behavior
scales. Given our current knowledge, pain behavior
scales should not be expected to correlate with reports of
pain intensity or with outcomes. Their most appropriate
use is for documentation of progress toward behavioral!
goals during rehabilitation. If patients cite pain as a
reason for giving a submaximal effort on a ingjority. of
tasks of a functional assessment, a comprehensive pain
assessment, which is beyond the scope of'this: publica-
tion, is recommended.2®

The Use of the Coefficient of Variation in
Muscle Performance Tests

The coefficient of variation {CV) is a measure of relativé:
standard deviation, in which the standard!deviation is
divided by the mean and multiplied by 100, to expressi
the standard deviation as a percentage of thé. mean.8%.In,
clinical practice, patients sometimes are asked to per-
form a maximal voluntary contraction repeatedly whilé
using a strength testing device. As reported by'Simonsen,
“The ratio of the standard deviation divided by the mean.
is multiplied by 100 to yield a wunitless percent
age.”85(516 This measure frequently is used by clinicians.
to determine whether a patient is giving a consistent
effort during testing,27-911L16-18 which is then inter-
preted as a measure of sincerity.of effort. The CV is not
a statistic that accurately reflects reliability.2 Instead, the
CV describes the variability within a sample, some com-
ponent of which is measuremeit error and some com-
ponent of which is variability among subjects,2’ Thé
assumption is that an intentionally submaximal effort
will result in greater variability than a. maxiial effort.

Several problems, however, exist with the use of the CV
in isometric force testmg First, there seems 10 be a great
deal of variability in the CVs repoited by different
investigators and considerable discrepancy as o exactly
how much variability is acceptable.86-8 Coefficients of
variation ranging from 5.1% to 29% have been reported
in the peer-reviewed literature.6-% Using the CV ito
determine maximal effort requires that there be a
threshold or cutoff point above which the:contractions
are considered submaximal. The wide varability in
reported CVs makes establishing this threshold difficult.
Even when submaximal efforts produce higher CVs
than those produced by maximal efforts, investigators.
have failed to establish a definitive threshold or cutoff
point, above which the effort could be ciassified as
submaximal, 2021
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Even if a threshold couid be established, it cannot be
assumed that patients who give an inconsistent effort are
consciously trying to do so, High CVs can oceur due to a
variety of reasons, such as the type of muscle contraction
used, the presence of impairment or pain, the testing
protocol or equipment, or the magnitude of the variable
in question.®® Steiner et al”® reported higher CVs for
patients with painful knee syndromes than for subjects
without pain when testing eccentric isokinetic knee
flexion. Tornvall?® found that the more joints and mus-
cle groups involved in isometric testing, the higher the
CVs, Coeflicients of variation for lifting tasks and grip
strength, therefore, may be higher than those for elbow
or knee flexion. When hand-held dynamometry is
used, the examiner’s variability may be indistinguishable
from the patient’s variability.®¥ In addition, the magni-
tude of the variable in question may influence the
magnitude of the CV. Thus, individuals who are capable
of producing greater force during isometric or isoiner-
tial force testing will have a lower CV than an individual
who is capable of exerting less force, merely due to the
nature of the statistic itself.2?

Based on a review of 88 English-language, peer-reviewed
studies published before March 1992, Newton and Wad-
dell concluded that “there is no evidence that [using]
iso-machines [to determine CVs] provides a reliable or
valid method to assess effort or to detect if the person is
faking.”(808) Studies cited in this review demonstrated
no differences in CVs between maximal and submaximal
efforts? and showed that subjects could reliably repeat a
submaximal effort when performing isometric contrac-
tions for plantar flexion, hip flexion, and a lifting task.”*
Subsequent to this review, Newton et al? found mea-
sures of consistency of effort in isokinetic isoinertial
testing to be unreliable and incapable of distinguishing
between maximal and submaximal efforts. Simonsen®®
examined the correlation between CVs for static tasks of
the ERGOS Work Simulator.” He found differences in
the mean CVs between tasks and concluded that GVs will
vary depending on the tasks being tested. These stud-
ies85:94-96 and the cited review? provide convincing evi-
dence that the CV cannot be used to determine sincerity
of effort.

In summary, use of the CV to measure sincerity of effort
is unsubstantiated in the literature. Although there is
evidence that submaximal efforts can be reliably repro-
duced, measures of CV vary greatly depending on the
instrumentation used, the task performed, the muscle
groups tested, and the presence of pain. Additionally,
there is little agreement between investigators and clini-
cians regarding the appropriate threshold CV for deter-
mining submaximal effort. Finally, there is little, if any,

* Work Recovery Inc, 2341 8 Friebus, Suite 14, Tucson, AZ 85713,
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theoretical basis for using the CV as an index of reliabil-
ity.28 For these reasons, the CV should not be used to
determine sincerity of effort.

Correlation Between Musculoskeletal
Evaluation and FCE

A lack of correlation between measures of impairment
determined during musculoskeletal evaluations and
more functional measures is sometimes used as evidence
that the patient is giving less than full effort during
testing.!? Research, however, suggests that impairment is
not directly (ie, linearly) correlated with function.97-9¢
Range-of-motion (ROM) measures have been found to
correlate only moderately with measures of func-
tion. 10801 T anihorst et al2 found that muscle force
production is not correlated with function. Newton et
al%¢ found that isokinetic trunk muscle performance was
poorly correlated with measures of disability. Roberson
et all%3 found that measures of isometrie and isoinertial
trunk extensor performance cannot be used to predict
lifting ability. MacKenzie et all* found low correlations
between both lower-extremity ROM and muscle force
and function at work and at home in patients with
lower-extremity fractures. Waddell et al'® sindied
patients with chronic LBP and found that a combination
of measures of spinal ROM, straight leg raising, spinal
tenderness, and sit-ups explained only 25% of the vari-
ance of disability.

In summary, there are no studies confirming a direct (ie,
linear) relationship between musculoskeletal impair-
ments and function. As with CVs, further research would
need to establish the relationship between impairment
and function as well as the thresholds or cutoff points
that can be used for determining sincerity of effort.

Grip Measures

Three approaches to documenting sincerity of effort
using measures of isometric grip force have evolved and
are widely used: (1) calculation of the CV of repeated
measures, 28811121617 (2} analysis of force-handle posi-
tion curves (bellshaped curve),”1113.17,2021 and (8) com-
parison between slow sustained measures and rapid
assessment measures, known as the rapid exchange grip
(REG).196 Other, less widely used methods include
(1) force-time curves,19%198 (2) rapid simultaneous grip
(RSG),19 and (3) ratio of peak and average force and
ratio of slope and peak force.198110 Table 6 summarizes
the studies that address the methods for detecting
sincerity of effort with grip force.

The idea that measures of isometric grip force could be
used to determine sincerity of effort was first suggested
by Bechtolll! in his initial report describing a grip
dynamometer with adjustable handle spacing to accom-
modate a variety of hand sizes. An important aspect of
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Findings

Method

Approach
Studied

Mean Age of
Subjects (y)

No. of
Subjects

Author [Year)

Table 6.
Conlinved

REG 15% (= 1%) lower than slow sustained grip in

Subjects performed alternating gripping

Not reported

Part1 100, noninured

Hildreth et ol¥17

noninjured subjects exerfing moximal effort
REG 79% (=67%) greater than slow sustained grip in

*as fast as possible” and slow

sustained gripping
REG was compared with slow sustained

Part Il 45, patients with hand

(1985}

injuries
Part lll< 15, noninjured,

subjects instructed to feign injury
Patients with hand injuries produced bellsheped curve

REG in paiients receiving Workers” Compensafion wos higher

grip

instructed to feign hand

injury
Part IV- 45, patients with

than in noncompensated potients
Extremely high standard deviations noted

hand injuries [retrospective}

57, noninjured

If REG =25% increase over sustained grip, REG considered

Tested RSG and REG in subjects

Noninured: 38 y REG and RSG*

30, patients with partial hand  Patients with

Jovghin et ol'%®

positive
If RSG =16% increase over sustained grip, RSG considerad

instructed to perform moximum and

feigned efforts

(1993}

posilive

amputetions: 37 y

14 WCB® patients with hand  'WCB patients: 33 y

weakness of unknown

amputations
eticlogy
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this study was the establishment of the reldtionshiprof
force generation and handle position andithe variables
that affected consistency in testing grip force. Mathio-
wetz et al*}? later standardized the test positioni(subjects
seated with shoulder adducted and neutrdlly rotated,
elbow flexed to 90°, forearm in neutral, and wrist.in:
0°=30° of extension and P°~15° of ulnar deviation) and!
procedure (3 successive trials recorded withr dynamom-
eter set to the second handle position). They also
discussed reliability and validity/ but did not address the
issue of detecting sincerity of effort.

The CV has been discussed as it relates to isormetric force:
testing of the trunk and extremities. Further discussion:
of the validity of the GV in grip tests, however, seems
warranted due to its wide clinical usé!2891312.1617
Desplte the widespread use of this approach, only Rob-
inson et al? have addressed the scientific valug of: this
protocol. In this study, both submaximal and maximal:
efforts demonstrated low intraclass correlation coeffi-
cients, indicating poor stability.of these measures. Rob-
inson et al also found that a high percentage of the:
submaximal efforts were incorrectly classified 'as maxi-
mal, indicating that this approach has'a high percentage
of false negatives. These investigators concluded that
“using individual CV measures. of effort consistency is:
not to be recommended.”2@19

The bellshaped curve approach was developed by
Stokes.!® He found that patients he considerec} to have
a “true” hand injury showed a pattern over the dyna-
mometer’s 5 handle positions, with the greatest force:
exerted at the middle handle -position and less force:
exerted at the wider and narrower positions. In:contrast,,
he found that patients he suspected of giving an insin-
cere effort demonstrated equal force at each of the 5
handle positions, yielding a flat, horizontal linear rela-
tionship. One problem with his study, however, was that
Stokes provided no evidence of absénce of disease in.
patients he judged as giving aninsincere effort. Factors.
such as pain could have influenced the ability of thé
patients to produce more force at the middle handle
position.

In a later study, Stokes at al,}!* studied subjects without
pain who were asked to exert sincere and insincere
efforts and patients with hand pain who weré considered:
sincere and insincere. Both insincere groups (subjects.
without pain and patients) were found to have lower
variability in force production at the 5 handle positions.
(flaer bellshaped curve). One problem with both
studies conducted by Stokes and (:':)lleagues”3 A4 is that
no objective process for identifying “insincére”™ patient$
was reported. Niebuhr and Marion5!% subsequently
studied the bellshaped curve in subjects without pain.
who were instructed to exert true and feigned maximal!
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efforts, but they were unable to replicate the findings of
Stokes and colleagues.!1%:114

In current clinical application, the judgment of whether
the curve has an adequate bell shape and, therefore,
whether a person is exerting a sincere effort or an
insincere effort, typically is made by visual observation of
the curve. This judgment, therefore, is nothing more
than an individual clinician’s opinion. The research
addressing the value of using the bellshaped curve for
detecting sincerity of effort was conducted using com-
plex statistical trend analysis techniques that few clini-
cians have at their disposal.

The force-time curve is a less well known approach to the
detection of sincerity of effort and was first described by
Smith et al.l%? Subjects are asked to sustain a maximal
grip for 5 seconds. In a study of subjects without
pain using the Smith protocol,’%® force-time curves
for sincere-effort trials demonstrated an initial rapid
rise in force that was sustained over 5 seconds. In
insincere efforts, the initial rapid rise in force was
followed by a “relatively gradual decline over the Jast few
seconds.”108(p150) Subjects who gave sincere efforts were
found to have less deviation between peak force and
average force compared with subjects who gave insincere
efforts. A 2-factor analysis of variance revealed differ-
ences in ratios of peak and average force production
between sincere and insincere efforts. The sensitivity for
discriminating between sincere and insincere efforts was
90%, and the specificity for discriminating between
sincere and insincere efforts was 85%. As with the
bell-shaped curve, the discriminative ability of the force-
time curve was not achieved using visual analysis of the
data. Instead, statistical applications were used. In order
for this approach to be useful and efficient for the
clinicians, access to trend-analysis software would be
necessary.

The REG and RSG tests are based on the premise that
individuals have more difficulty maintaining a submaxi-
mal effort when the speed of grip force testing is
increased from 1 sustained squeeze to 80 to 90 squeezes
per minute. Those individuals who are not giving a
sincere effort are supposed to show higher forces with
REG testing than with slow sustained grip force testing.
Consensus on the threshold for insincere effort, how-
ever, has not been achieved. Early test developers!06.117
had very vague criteria for determining a positive test
versus a negative test. Czitrom and Lister,!1® for exam-
ple, defined a positive REG as one in which the REG is
“dramatically higher” than static grip measures. No
operational definition or data were provided to quantify
a specific cutoff point. By comparison, Hildreth et al**”
found a 79% greater REG in subjects who were
instructed to feign injury, whereas Joughin et al%?
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considered a 25% increase in REG over sustained grip
force to be “positive.” In addition, extremely high stan-
dard deviations for REG (x60%) were found by Hil-
dreth etal.l!?

Joughin et al®® modified the REG protocol such that
rapid gripping of the dynamometer was performed
simultaneously with both hands. The premise of this
modification, termed the “rapid simultaneous grip,” was
that bilateral gripping made it even more difficult to
differentiate the performance of each hand. These inves-
tigators determined cutoff points based on the calcu-
lated sensitivities and specificities of each test. They
recommended different thresholds for patients with
hand impairments and for subjects without hand impair-
ments (Tab. 6).

The ratios of average and peak force, peak force and
body weight, and slope and peak force were studied by
Chengalur et al'®® and Gilbert and Knowlton.!® They
investigated the effectiveness of the ratios of slope and
peak force, average and peak force, and peak force and
body weight for determining sincere versus insincere
efforts. Chengalur et ali% found differences in ratios of
average and peak force between subjects who gave
sincere efforts and subjects who gave insincere efforts.
The magnitude of the differences between sincere and
“faking” trials for these ratios ranged from (.82 to 66.86.
The accuracy for predicting true sincere trials ranged
from 90.0% to 96.7%, whereas the accuracy for predict-
ing true “faking” trials ranged from 22.5% to 76.7%.
Gilbert and Knowlton!? found that for female subjects,
the ratio of average and peak force was the only discrim-
inator between subjects who gave sincere efforts and
subjects who gave insincere efforts, correctly classifying
94% of the subjects. The ratio of average and peak
torque and the ratio of slope and peak torque were
found to correctly classify 85% of the male subjects.
Their calculations of test-retest reliability yielded corre-
lation coefficients ranging from .80 to .95 for subjects
who gave insincere efforts, which suggests that these
subjects can consistently reproduce submaximal efforts.

None of the studies addressing the use of grip force
measures in detecting sincerity of effort were conducted
with patients with LBP. The validity of measurements
obtained with these methods for these patients, there-
fore, is unknown. Studies addressing the validity of
measurements obtained with a variety of grip force
measures for detecting sincerity of effort in persons with
and without hand dysfunction further suggest that none
of these measures have been validated adequately for
this purpose.! Coefficients of variation calculated over 3
grip force trials are unstable and produce a high per-
centage of false negatives. Studies addressing the validity
of the bellshape curve approach are contradictory. The
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rescarch surrounding REG is controversial regarding the
cutoff scores for identifying sincere versus insincere
efforts. Force-time curves, ratios of average and peak
torque, and ratios of slope and peak torque are valid
only when they are analyzed statistically, using tech-
niques not currently used by most clinicians. Assessment
of sincerity of effort using force-time or bell-shape curves
is not valid when based on visual assessment of the data.
Clinicians are advised to avoid using the CV, REG, and
bell-shaped curve approaches for detecting sincerity of
effort, as the literature does not support the reliability
and validity of their measurements for this purpose. If
force-time curves or ratios between peak force, average
force, and slope are used, the results should be inter-
preted with caution and analyzed statistically as
described by the test developers.

Relationship of Heart Rate to Pain Intensity
Another method used to determine the sincerity of
effort during FCEs is to compare ratings of pain intensity
on a visual analog scale (VAS) or verbal ratings with the
heart rate. The premise is that as pain increases, the
heart rate also increases, and when patients report high
pain scores without concomitantly high heart rates, they.
are consciously rying to exaggerate their pain. Research:
conducted by Borg et al''? is sometimes cited to justify
this approach. Careful examination of Borg and col-
leagues’ work, however, leads to questions about this
interpretation. The relationship between heart rate and
pain in this study was established for patients with angina-
pectoris exercising with a very specific bicycle ergometry.
protocol. The ischemic pain of angina pectoris and its
associated cardiovascular consequences are somatically.
and physiologically different from musculoskeletal pain.
The physiologic relationship among chest pain, heart
rate, and workload are not the same as the relationship
among LBP, heart rate, and workload, The results of
Borg’s studies, therefore, cannot be extrapolated to
patients with musculoskeletal dysfunction.

Other studies'?°-122 have addressed the heart rate
response to acutely painful stimuli, The researchers
found mild transient increases in heart rate in response
to painful heat or cold stimuli. Coghill et al'#? found that
when a painful stimulus is merely anticipated, the anxi-
ety alone may increase heart rate. This study has impor-
tant implications for correlations between pain ratings
and heart rate because, in these authors® clinical expe-
rience, most of the individuals with LBP are anxious in
anticipation of pain during examination,

When interpreting the results of these studies, clinicians.
should be aware that (1) they involved individuals without:
pain, (2) the painful stimulus, either heat or cold, was
applied with rapid onset and rapid cessation, (3) the heart
rate increases, although statistically significant, were small
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(5-10 beats per minute) and transient (lasting only sec-
onds), and (4) the heart rate monitors used were more
accurate and sophisticated devices than thie typical chest
strap models that are commonly used in physi‘cal therapy
clinics. For these reasons, genenhzauon of:the results of
these studies to persons with LBP is limited,

Only one group of researchers addressed the physiolog-
ical response to pain in patients with chronic pain.
Peters and Schmide'?? studied physiologicaliresponses to
repeated acutely painful mechanical stimuli in persons
with and without chronic LBP.'In responseito the painful
stimuli, both groups had increased skin.conductance
fluctvations and respiratory rates, but ithey did not
demonstrate increases in heart rate. No correlationi was
found betveen the responses to painful stimuli and:the
heart and respiratory rates in either the subjects with
chronic LBP or the subjects without chronic LBP. These
findings suggest that heart rate cannot 'be used 'to
validate self-report measures of pain.

In summary, using autonomically mediated physiologi-
cal measures to validate self-report measures of pain is
attractive to therapists who seek objective measures of
pain. Studies supporting this relationship:in individuals
without LBP receiving an acutely painful thermal stimu-
lus cannot be generalized to individuals-with LBP. A
relationship between a mechanical painfullstimulus and
heart rate has not been found in patients'with chronic
LBP. Preliminary research suggests a .complex and
poorly understood relationship among pain intensity,
physiologic responses, and pain perception.!20-123 Based
on these studies, accusing patients of exaggeratmg their
pain response due to a lack of concomitantirise in heart
rate is not appropriate.

Clinical Implications

The very concept or construct of sincerity of effort is
illusive and difficult to measure. The definition explicitly
implies a measurement of motivation. To date, none of
the previously discussed methods for detecting sincerity
of effort have been adequately studied for its use with
patients with LBP. The medicolegal and ethical implica-
tions of this lack of validation are tremendous. Clinical
reports that imply the patient has intentionally given less
than a full effort are in clear violation of American
Physical Therapy Association {APTA) measurement
standards?? and often have extremely negative conse-
quences for patients with LBP. Patients may have Work-
ers’ Compensation payments withheld, may flose their
jobs, may receive a diminished medicolegal settlement,
or may undergo inappropriate clinical treéatment as.a
result of the negative labeling associatéd with 1the
approaches discussed. Any methods used toimake detér-
minations regarding sincerity of effort, therefore, should
have research published in the peerreviewed literature
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to support the reliability and validity of their measure-
ments for this purpose.

The 1993 US Supreme Court ruling of Daubert v Merill-
Dow Pharmaceuticals addressed the legal implications of
Jjudgments of sincerity of effort. This ruling established
the criteria for admissibility of evidence in courts of law.
According to this ruling, expert witness testimony must
be based on measurements that have established reliabil-
ity and validity published in peer-reviewed journals.'24
Given the available literature, the reviewed approaches
for documenting sincerity of effort do not meet the
criteria established by this ruling,’ nor do they comply
with APTA measurement standards,2?

No approach for detecting sincerity of effort has been
directly correlated to outcome. If patients demonstrate a
“high” CV, if they display a large number of pain
behaviors, if they score positively on the nonorganic
signs test, if their impairment measures do not correlate
with function, or if their heart rate does not increase
with pain reports, these findings do not necessarily
predict poor adherence or a failure to return to work.
Unfortunately, any of these statements can negatively
bias health care professionals against the patient. Those
patients who are negatively labeled may receive inade-
quate or inappropriate treatment.

The question remains: Do we need to measure sincerity
of effort? If we ignore this issue, then some people may
receive treatment they do not need, may fail to return to
appropriate work, or may receive undeserved disability
payments, all of which are costly to industry and society.
If we make judgments with the currently available meth-
ods, we are taking a great risk of incorrectly classifying
some patients as insincere. This misclassification may
cost them their job or their medical or Workers’ Com-
pensation insurance and may negatively affect their
self-esteem. As a profession, we are under pressure from
referral sources to assess sincerity of effort. We seriously
question whether detecting sincerity of effort is an
appropriate role for clinicians.

The APTA standards for measurement and practice??
require that clinical measurements used to detect sincer-
1ty of effort have established validity. Currently, clini-
cians do not have legitimate tools or methods with which
to make these assessments. Any statements regarding
sincerity of effort, therefore, are strictly clinical opinion.
Therapists are advised to avoid the use of the discussed
methods for the purpose of supporting claims of detect-
ing sincerity or level of cooperation with evaluation.
Therapists who draw unwarranted conclusions from test
results are violating the rights of the person being
tested.?? Therapists also are advised to avoid reporting
test results as “valid” or “invalid” based on perceived

Physical Therapy . Volume 78 Mumber 8 August 1998

levels of cooperation and to avoid using the térms
“symptom magnification” and “exaggerated pain behay-
ior” to describe patient behavior.

We suggest, instead, that clinicians and referral sources
scek alternative methods to address delayed recovery
and to understand the biobehavioral \factors affecting
pain and disability (ie, disease conviction, perceptual-
cognitive bias, perceived control, perceived disability,
fear of pain, perceptions of work and!family, and: self-
cfficacy).?® Feuerstein and Beattie26 provided an excel-
lent theoretical framework that can enhance our under-
standing of these factors. In addition, these authors
reviewed some commonly used approaches-for dssess
ment of biobehavioral factors and provided examples of
ways in which physical therapists can use this informa-
tion in clinical practice. Further research is'needed to
identify the most appropriate measures and treatments
and to understand their implications for clinical! prac-
tice. Identifying and addressing the biobehavioral ifac-
tors that affect delayed recovery, however, may provideia
more proactive approach to achieving functional
restoration.26
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