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History 1

¢ [ruth verification has been around in some form for
thousands of years. The first recorded criminal investigation
was the homicide off Abel by his brother Cain. God asked
Cain if he had killed Abel and Cain responded, "Am I my.
brothers keeper?®. Answering a guestion with a guestion Is
one of  many: tell tale signs off deception.

¢ During the Dark Ages in Europe, many devices of torture
were used to facilitate “confessions™ from crime Suspects or
those who were suspected of witchceraft. If you have heard
of “I'he Rack™ or “Ihe Iron Maiden™, you may. not have
known that those were used to "extract”® confessions from
Ssuspects.

¢ One could argue that the tests during the middle ages to
prove Ift people were witches was a form of malingering
detection. . .e.qg., if, when thrown into a river, if you
drowned and sunk to the bottom you were said to have
been innocent, but if you could swim or floated on top' of
the water you were said to be a witch and then executed.

Hartman, 2008



History 2

¢ Dot Counting (A. Rey, 1941)
¢ The Rey 15-Item Memory Test (1964 )
+» 48-Pictures Test (Signoret, 1979).

¢ Pankratz (1979) introduced the term
“symptom validity: testing."

¢ Pankratz used this termi (SVi) “for basing

validity: judgments on: statistical
prebability, always testing the symptoms
O WHICH the! patient complained.

Lezak




Definition of Effort

Definition: whether or not a person is performing to the
best of their ability

Effort is the investment in performing at capacity. levels, the
investment to do well.

Lack of Effort is defined as the low motivation of depressed
subjects and subjects who are indifferent to testing to apply
their cognitive abilities to neuropsychological tests. This
results in worse performance and lower scores than they
dre capanie

David Hartman: E = 0 - A* Where Effort equals

optimal performance minus actuall perfermance. Optimal
PEINg defined as neuropsychological performance ((or
VarianNCe accoUnted ior by, it? thelevel effactualinetrelogical
Capacity, or condition; Actual being defined as the (variance
accounted fior BV SCorE onl the test.



Determining Effort Level

¢ Malingering is rare

¢ Wide range of less than optimal
motivation on testing

¢ Current consensus: Insufficient Effort
LLevel, nhoncredible test performance



Malingering

¢ Malingerer puts forth good effort: to
fail rather than to succeed

¢» Malingering tests: error totals that
exceed chance



Malingering 2

¢ Malingering is as old as war, work,
school, and bad dates, splitting
headache, case of flu.

¢ We've all done it



Multiple Causes of Less than
Full Effort Performance

¢ Malingering Syndrome
¢ Factitious Disorder
¢ Learned lllness Behavior

¢ Conversion, Pain Syndrome, or: other
somatefenm diserders

¢ Depressive Diserders

¢ [lest Anxiety.

¢ Fatigue

¢ Vedication elif psychoactive drlg effects
¢ LLeWered SellFefficacy EXPECIAlIoNS

¢ Need (0 galn ecCognItion el Symplems




Multiple Causes of Less than
Full Effort Performance 2

Distraction due to anxiety/stress
~eeling overwhelmed

Depression

Loss of self-confidence

Paln

Personality Issues

& Secondary dain Issues (fear of
fallure, dependency, etc)

¢ Intentional malingering

® & 6 6 0 o




Malingering Syndrome

¢ Intentional production of false or exaggerated physical or
psychological symptoms, motivated by external
incentives (financial, evade criminal prosecution, obtain
drugs)

¢ Often Is used to identify all types ofiless than full effort
PEreNMances

o APA (DSM-IV) requires two of the fellowing:
— Vledicolegal context
— Viarkead discrepancy: between claimedimpairmment and

ORJectVe Tindings

— |Lack efi ceoperation duing testing
— Antisecial Persenality, Diserder:

¢ Estimated incidence: 83-60% of patientsiseeniin NP
ClINICS




Volitional exaggeration

¢ Conversion disorder, somatoform
disorder and other psychiatric
conditions cannot be diagnosed if
there is VOLITIONAL production or
exadgeration ofi symptoms.

¢ See DSM-1IV/ manual.

¢ Patients with high te very high levels
of neureticism: (on the NEO-FFI) can
pass the MSViF with ne problem.




Factitious Disorder

¢ Intentional production of physical or
psychological signs and symptoms to_ assume or.
maintain the sickrole

¢ Distinguished from malingerng in that FD
fecuses on the sick role

— |iithe Incentive were akhsent, FDWoeuld persist,
Malingering Weuld not

¢ Distinguished from Learned lliness: Behaviorin
tat FDNS conscious anaintentienal




Who produces
Noncredible Test Performance

¢ Chronic pain _cases claim more
memory problems than people with
brain tumors, strokes, ruptured
aneurysm, or Very severe 151

¢ Disability seekers

» Somatoform patients
o MBI patients

¢ Depressed patients




False Positives

¢ All SVTs based on easy tasks have the limitation that they
will produce false positives in people with very severe
impairment, notably those with MR or dementia.

¢ On any single easy test which is failed (e.g. TOMM) in
which the score Is not wWorse than chance, someone with
dementia or MR will' look like someone With poor effort

o While people with dementia ofiten faill the easy: WV
recognition memory: Subtests, they score VErRY MUCh WoKSe
on the harder subtests, creating al profile that makes sense
fior semeone withr truly, major iImpairfment. In SUCH Cases,
the easy-hard difference will'be above: ar certain value (50
o WML, 20 fer MSViFand NY=MSVA).



Noncredible Test Performance Is critical

¢ [he viability of psychological and
neuropsychological assessment
hinges on ability to verify that scores
are true and accurate
— Psychological assessments: are

WOrthIess, Iff feigned performance
cannot be detected




Most prominent issue in clinical
neuropsychology today

¢ >300 articles in last 15 years




Strategies For Detection Of Feigned
Cognitive Symptoms

¢ A. Noncredible ¢ D. Inconsistency.
pattern on “effort” between test scores
tests (SVIs: symptom and ADLs
validation tests) + E. Inconsistency.

¢ B. Noncredible petween injury.
pattern on standard Specifics and test
cognitive tests scores (Improbable

¢ C. Inconsistency in outcome)
SCOres WIthin/across o F. MMPI-2 Profile (
cognitive evaluation EBS (fake bad scale),

RESsponse Biasi Scale)



Cognitive “Effort” Tests

¢ Rationale: based on faulty
iInformation held by the general
public regarding the effects of brain
Injury, specifically, that the following
skillsiare impaired:

— overlearned information (alphabet,
Ssimple calculations) sight reading)

— FEcCOgnItion MEMORY. VEersus firee recall




Reliance on a single SVT
(Incorrectly) assumes that

¢ Response bias is constant across an
exam

¢ Response bias presents in the same
manner in all individuals (i.e., that all
patients use the same strategies
When feigning)




Instead:

¢ Response bias typically fluctuates
aCross an exam

¢ Even if effort is constant, individuals
differ in the strategies they use when
feigning cognitive symptoms

¢ [herefore, need continyous sampling

of effiort using differing erfort
INAICALOrS




Noncredible patients are heterogeneous

¢ [here is no one "noncredible” profile

— Some "malingerers” will do well on
some tests and this does not negate the
fact that they are not credible




Current recommended practice

¢ Disperse SVTs or measures with
symptom validity indicators
throughout the evaluation, with
administration of at least one SVI
early in the evaluation process”
— NAN position paper:

¢ Symptom validity: assessment: Practice
ISsties and medical necessity, NANSPolicY.

and Planning Committee, 2005 (ACN, 20,
419-426)




Surveys of Clinical Practice

& Approximately 79% of experts reported giving at
least 1 SV in every. litigant assessment

— Rey 15-item and TOMM most frequently given SVTs
+ Slick et al. (2004)

¢ 56% ot NAN'member respendents repoerted
eften er always including a measure: of effort

— TOMM, MMPI=2 E-K, EBS, Rey 15:item, CVLET moest
requently:administeread
< Sharland et aill (20017)




Forced Choice Tests

¢ [ask is to identify/recognize in_2-choice
trials stimuli to which patient has been
previously exposed (i.e. Warrington)

¢ Individuals feigning brain impairment do
Aot realize that recognition Is substantially.
easier than frree recall, and typically:
PErferm more poorly: on EC€ tests than
patientss Withrrealr brain InjuRy:

¢ Sensitive te felgned dericits In MEMOory.




Cognitive Domains In Which
Symptoms Can Be Faked:

¢ Memory
+ Mental Speed

¢ Language
(including reading)

¢ Math

¢ Visual
Perceptual/Spatial

¢ Intelligence

¢ Motor
dexterity/strength

¢ All of the above



How to select effort indicators....

¢ They need to be
— prief

— nonredundant (tap differing skill
domal




Available “Effort” Tests

¢ Forced Choice (FC)
— Word Memory Test (WMT)
— Jest of Memory Malingering (TOMM)
— Warrington Recognition Memory: Test (Words)

— Computerized Assessment off Response Bias
(CARB)

— \ictoria Symptom Validity: Triest (V/'SViy)
— Portland Digit Memory: liest

— Hiscock Memory: liest

—\/alidity, Indicator Profle (VIP)



Test of Memory Malingering: TOMM

DETERMINING EFFORT LEVEL

TEST OF MEMORY MALINGERING [TOMM] - example

LEARNING

FORCED-
CHOICE

Dr. Bill Lynch




Validity Indicator Profile: VIP

DETERMINING EFFORT LEVEL

Validity Indicator Profile [VIP]

Richard Frederick

1997

Form & Booklet

Computer

78 Vocabulary; 100 ‘Matrix’
10-15 min. for Verbal;
20-35 min. for Non-Verbal

Dr. Bill Lynch




Victoria Symptom Validity Test

DETERMINING EFFORT LEVEL

» Victoria Symptom Validity Test [VSVT]
Example:
764921

[Brief Delay]

Then, Which one?

253172 764921

[Easy]

Dr. Bill Lynch




CARB, Portland Digit Recognition

DETERMINING EFFORT LEVEL

Similar Measures:

« Computerized Assessment of Response Bias
[CARB]

« Portland Digit Recognition Test [PDRT]

Dr. Bill Lynch




Road Signh Perception Test
(Green, 2008)

This is an experimental test and any user of the
WMT, MSVT or NV-MSVT may use it free of charge.

The RSPT tests the ability to perceive up to three road signs
which are flashed on the screen very quickly (e.g. 75 msecs.)
or more slowly (e.g. 900 msecs.).



Importance of Testing for Effort

¢ As effort decreases, scores on most
neuropsychological tests decrease significantly
and systematically

¢ Memory is particularly sensitive to effort

¢ Failure to remove poor effort cases is a fatal
flaw in studies claiming that condition X Is
linked withr cognitive deficits.

¢ Condition X may. be CAroNIC pain, Panic
attacks, mild TTBI, depression, Memory.
dISOrder.




ts and Scores
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Data collected daily over 8 years by Dr.
Paul Green & Dr. Roger Gervais

¢ Over 2,000 clinical
cases & over 100
nealthy adults

¢ Effort test data
available in all cases

We can study
self-rated
memory
complaints

By and
by



MCI scales

¢ GMP general memory problems

¢ NIP numerical information problems

¢ VMP verbal memory problems

o /SMP visual-spatial memory problems

» PIM pain interferes with: memory
o MIW memory: interferes with work

¢ IRMiimpairment off FEmote MEmMOrY.
o ACB amnesia fior complex: beRaviour
o AAB amnesia fior antisocial benavior



Memory complaints:-

oA) tell us nothing about
brain disease

+B) do not correlate with
MEMOKY. LESt SCOrES



Supjective memaory complaints are
widespread among people claiming
disability.

¢ On MCI, the greatest memory complaints
are not found in cases of brain disease

¢ Chronic pain cases have more memory
complaints than any other group

¢ 939 say they cannot work because of
Impaired memory



NIGRMZNNEMGRACOMPIAINEISTalE::

Major depression 36% of max
Mild head injury. 34% of max

¢ And the lowest are: -
Neurological 20% of rnax
SEVere pbrain injury.  25%) off Mak

OrtNOPEdIC 2:5%0) Off



More memory complaints in
than in brain injury

Green's Memory Complaints Inventory

Percent of Max

L L .
WP FIn FANY

Patient: SAMPLE. CASE. Short Dutch test administered on Sep 5, 2004

21 severe TBI, mean GCS 5, abnormal CT scan, 12 years education. pass WMT {(Dr. Green)
85 mild TBl. mean GCS 15, normal CT scan, 12 years education, pass WMT (Dr. Green)

59 mild TBI, mean GCS 15, narmal CT scan, 11.6 yvears education, fail WMT (Dr. Green)

This copy of Gresn's MC! is licsnsed sxclusively to DR SGREEN.

Green's MCIHE 2004 Support 2nd Technics! Assistance are svailable st +01 (T80} 484 5550,



More memory complaints in than in
Injury (claimants)

Green's Memory Complaints Inventory

Percent of Max

L .
P MY

Fatient: SAMFLE, LASE. =hort Dutch test administered on Sep 5, 2004,

21 severe TBI, mean GCS 5, abnormal CT scan, 12 yvears education, pass WMT (Dr. Green)
85 mild TBI, mean GCS 15, normal CT scan, 12 yvears education. pass WIMT (Dr. Green)

59 mild TBI, mean GCS 15, normal CT scan, 11.6 years education, fail WHMT (Dr. Green)

Thiz copy of Green's MC! iz licenzed sexclusively to DR GREEMN.

Sreen's MCIE 2004 Swpport and Technical Assistance are svailable at +01 (T80} 484 5550,



Memory complaints greater in cases

with least Post Traumatic Amnesia

(a function of exaggeration)

60

50 4

40 o

30 J

No PTA

PTA <1 day

PTA 1to 14 days

PTA > 14 days




More memory complaints in poor effort than

IN good effort cases
Green's Memory Complaints Inventory

Percent of Max

L L .
WP Fin MIVY

Patient: SAMPLE, CASE. Short Dutch test administered on Sep 5, 2004

21 severe TBIL. mean GCS 5, abnormal CT scan, 12 yvears education, pass WMT (Dr. Green)
85 mild TBI. mean GCS 15, normal CT scan, 12 years education, pass WMT (Dr. Green)

59 mild TBI. mean GCS 15, normal CT scan, 11.6 vears education, fail WIT (Dr. Green)

Thiz copy of Green's MC! iz licenzed exclusively to DR GREEM.

Green's MCI1© 2004 Support and Technical Assistance are available at +01 (T80) 484 5550.



More memory complaints in poor effort than

IN good effort cases
Green's Memory Complaints Inventory

Mild head injury — poor
effort

Percent of Max

L L
WP Fin MIVY

Patient: SAMPLE, CASE. Short Dutch test administered on Sep 5, 2004

21 severe TBIL. mean GCS 5, abnormal CT scan, 12 yvears education, pass WMT (Dr. Green)
85 mild TBI. mean GCS 15, normal CT scan, 12 years education, pass WMT (Dr. Green)

59 mild TBI. mean GCS 15, normal CT scan, 11.6 vears education, fail WIT (Dr. Green)

Thiz copy of Green's MC! iz licenzed exclusively to DR GREEM.

Green's MCI1© 2004 Support and Technical Assistance are available at +01 (T80) 484 5550.



MEMORY COMPLAINTS ARE NOT
INDICATORS OF BRAIN FUNCTHON or
OBJECTIVE MEMORY ABILINFY:

¢ There is no correlation between
memory complaints and performance
on actual memory tests

¢ The next graph shows a perfect non-
correlation
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Memory complaints tell us noething about
memaory test scores

BUTT MEMORY COMPLAINTS ARE
LINKED WITH

& (0.4
to 0.6 correlation with Beck
Depression scores)

* &
(0.33 correlation with effort test
scores).



Memory complaints are a

function of depression
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Memory complaints are a function of

symptom exaggeration
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Best predictors of memory complaints in a
regression (in order) are:-

¢ Beck scores

¢ Reported

o on the WMT

o MIMPI-2

< rating on scale 0 to 5
¢ Gender

¢ [lhese variables explain 46% of Variance: in
MEemory. complaints

¢ CilF abnermalities or head Injury: SEVErItY.
add nething



Chronic pain and depression patients have more memory.
complaints than those with severe TBI

Green's Memory Complaints Inventory

100%

90%

80%

70%
g
= G50%

k=
= 50%
=t

= 40%
=

30%

20%

10%%

GNP HIP WSMP YIMP PIr MY IR ACB

Fatient: SAMPLE, CASE. Computerized test administered on Jul 13, 2004

G0 women, major depression, passed YWHMT (Dr. Green)

27 wamen, chroanic pain, failed YWHT (Dr. Green]

6 women, chronic fatigue syndrome. failed WMT (Dr. Green)

21 severe TBIl, mean GCS 5, abnormal CT scan., 12 years education, pass WMT (Dr. Green)
58 mild TBIl, mean GC3 15, normal T scan, 11.6 years education, fail WHIT (Dr. Green) |

Thiz copy of Green’s MO iz icensed exclusively fo DR GREEMN.

GreerllS MGI @ 2004 Suppoort snd Techrnrcsl Assisiance sre available s +07 (780 S84 5550,




Chronic pain and depression patients have more memory.
complaints than those with severe TBI

Green's Me , Inventory

100%

90%

80%
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g
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=

30%

20%

10%%

GNP HIP WSMP YIMP PIr MY IR ACB

Fatient: SAMPLE, CASE. Computerized test administered on Jul 13, 2004 _

50 women, major depression, passed WHT (Dr. Green)

27 wamen, chronic pain, failed YWHT (Dr. Green)

6 women, chronic fatigue syndrome. failed WMT (Dr. Green)

21 severe TBIl., mean GCS 5, abnormal CT scan, 12 years education, pass WMT (Dr. Green)
58 mild TBIl, mean GC3 15, normal CT scan, 11.6 yvears education, faill YWMT (Dr. (Green) |

' Thiz copy of Green’s MO iz icensed exclusively fo DR GREEMN.
GFEEH 5 MGI @ 2004 Bupoort sand Technfcsd Assisfsnce sre svailabise st +07 (7200 £84 5550,



Chronic pain and depression patients have more memory.
complaints than those with severe TBI

Green's Memory Complaints Inventory
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GIMPE MIP VSIMP  WME MY = ACHE

Fatient: SAMPFLE, CASE. Compute 1inistered an Jul 13, 2004

G0 women, major depression, passe ireen)

27 wamen, chronic pain, failed YWl

6 women, chronic fatigue syndrome. Dr. Green)

21 severe TBIl, mean GCS 5, abnormal CT scan., 12 years education, pass WMT (Dr. Green)
58 mild TBIl, mean GC3 15, normal T scan, 11.6 years education, fail WHIT (Dr. Green) |

Thiz copy of Green’s MO iz icensed exclusively fo DR GREEMN.

GreerllS MGI @ 2004 Suppoort snd Techrnrcsl Assisiance sre available s +07 (780 S84 5550,




Chronic pain and depression patients have more memory.
complaints than those with severe TBI

Green's Memory Complaints Inventory

100%6

GIMPE MIP VSIMP  WME Pl ' =

Fatient: SAMPLE, CASE. Computerized test administered on Jul 13, 2004 _
50 women, major depression, passed WHT (Dr. Green)
27 wamen, chronic pain, failed YWHT (Dr. Green)

6 women, chronic fatigue syndrome. failed WMT (Dr. Green)
21 severe TBIl., mean GCS 5, abnormal CT scan, 12 years education, pass WMT (Dr. Green)

58 mild TBIl, mean GC3 15, normal CT scan, 11.6 yvears education, faill YWMT (Dr. (Green) |

' Thiz copy of Green’s MO iz icensed exclusively fo DR GREEMN.
GFEEH 5 MGI @ 2004 Suppoort snd Techrnrcsl Assisiance sre available s +07 (780 S84 5550,




More complaints in normal than in
abnormal brain scan (N=568)

Mean MCI| memory complaints

by normal/abnormal brain scan

Difference significant at p<.0001

Al ABNORMAL
BR/




More complaints in normal than in
abnormal brain scan (N=568)

Mean MCI| memory complaints

by normal/abnormal brain scan

Difference significant at p<.0001

NORMAL 2 Lol
BRAIN CT/MRI SCAN



SURJECTIVE complaints
MuUSt be Viewed with' caution

¢ Memory complaints are most
orevalent in people with chronic
Dain, chronic fatigue syndrome &
depression

¢ [[hey do not correlate with brain
damage or memory: test Scores

¢ [hey do correlate with seli-rated
depression




Memory complaints are also strongly
inked with effort

¢ [his Is evident on all S
scales off the memory.
complaints inventory
(MCI) In a sample ofi
over 1,000 patients.



Green's Memory Complaints Inventory

100%

90%

50%

0%
Best effort group

60% 91-100% correct on WMT
0o N=634

40%

Percent of Max

30%

20%

10%

0% * * * #* #* #* L L &
EMP MIF VSMP VIMP FIM MIVY IRM ACB AAB

—#—  Patient: SAMPLE, CASE. French test administered on Aug 19, 2004
—#— B34 patients who had mean WMT score 91-100% (Dr. Green)

. Thiz copy of Green’s MC! iz licenzsed exclusively o DR GREEN.
Green's MCI1 © 2004 Support and Technica! Assistance are aveilable at +01 {780) 484 5550.



Green's Memory Complaints Inventory

100%

90%

80%

81-909%06 correct

0% N=159 cases
G60%

50% S
40% .fﬂ //hm\'//‘\
30% — I y/ \‘\\\

20%

R
NN

0% - - - 3 0 3 & & *
GMP MIP VSEMP VIMP PIM MIVY IR ACB AAB

Percent of Max

—— Fatient: SAMFLE, CASE. French test administered on Aug 19, 2004
—— 634 patients who had mean WIMT score 91-100% (Dr. Green)
— 159 patients who had mean WMT score 81-30% (Dr. Green)

. Thiz copy of Green’s MC! iz licenzed exclusively to DR GREEN.
Green's MCI @ 2004 Support and Technica! Assistance are svailabls st +01 (T80 454 5550.




Green's Memory Complaints Inventory

100%
90%
80%
70%
=
g 60% 71-80%
LT
£ 0% ‘ — = N—ngrsa'cn:es
E 40% f'\
& - g
20%
10%
0% L L . L * +* L i %
GNP MIP VSMP VIVIP FIM MIVY IR ACB AAB
—— Patient: SAMPLE, CASE. French test administered on Aug 19, 2004
—— 634 patients who had mean WMT score 91-100% (Dr. Green)
—— 159 patients who had mean WMT score 81-90% (Dr. Green)
—l 96 patients who had mean WMT score 71-80% (Dr. Green)

o 1.

. Thiz copy of Green's MC/ iz licenzed exclusively fo DR GREEN.
Green's MCI @ 2004 Support and Technical Azsistance are svsilahle at +01 (T8O 484 5550




Green's Memory Complaints Inventory

100%
90%
61-70%
e N=55
70%
-
= 60% -
[ -
2 s0% I /
ol a —_—
[
= 40%
: \// \\\\
30% ﬂ M
20% \
10% ‘x\x‘
0% Lk Lk 4k Lk Lk Lk L5 Lk L
GMP MIP VSMP VIMP PN VY IRV ACB AAB

Patient: SAMPLE, CASE. French test administered on Aug 19, 2004
634 patients who had mean VWIMT score 91-100% (Dr. Green)

159 patients who had mean WMT score 81-90% (Dr. Green)

96 patients who had mean YWMT score 71-80% (Dr. Green)

55 patients who had mean YWMT score 61-70% (Dr. Green)

bttt

|L.E|q-..,|.- to DR GREEN.
i +071 (780} 4864 5550,

Thiz copy of Green's MCl iz i

cEn
Green's MCI1 © 2004 Supoort and Technica! Azsistance are svail E-'_-"




Percent of Max

Green's Memory Complaints Inventory

100%
90% 51-60%
. N=48
F0%
60% I— /""“
40% \-//h\.\.\\
0% ﬂ M
20% T — —
10% —
0% * - - - * * - - -
SMP MIFP WVESMP VP FIM MY IR ACB AA
—i— Fatient: SAMPLE, CASE. French test administered on Aug 19, 2004.
—— 634 patients who had mean WMT score 91-100% {Dr. Green)
—— 159 patients who had mean WMT score 81-90% (Dr. Green)
—i— 96 patients who had mean WMT score 71-80% (Dr. Green)
55 patients who had mean WMT score 61-70% (Dr. Green)
48 patients who had mean WMT score 51-60% (Dr. Green)




Percent of Max

Green's Memory Complaints Inventory

100%
90%
— o)
50% <=50%
/\ correct
N P N=22
60% I_ \/ L -
50% //”R"\-\. \f/__f”‘k \ A
40% W?M\}v \\
30% Fﬂ\/ M >
20% = \
10% ——
0% L . L L L L L . L
GMP MIF WSMP WP PIN MY IR ACB AAB
—— Patient: SAMPLE, CASE. French test administered on Aug 19, 2004
—— 634 patients who had mean WMT score 91-100% (Dr. Green)
—i— 159 patients who had mean WMT score 581-90% (Dr. Green]
—i— 96 patients who had mean WMT score 71-80% (Dr. Green]
55 patients who had mean WMT score 61-70% (Dr. Green]
48 patients who had mean WMT score 51-60% (Dr. Green)
—i— 22 patients who had mean WMT score <= 50% (Dr. Green]




Independent data from R. Gervais
Green's Memory Complaints Inventory
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—i— Fatient: case, test. English test administered on Aug 12, 2004,

—i— 576 patients who had mean YT score 91-100% (Dr. Gervais)
—i— 177 patients who had mean Y“WhT score §1-830% (Dr. Gervais)
—i— 81 patients who had mean WhiT score 71-80% (Dr. Gervais)
B1 patients who had mean YWhiT score B1-70% (Dr. Garrais)
40 patients who had mean WhiT score 51-B0% (DOr. Gervais)
—— 25 patients who had mean YWhT score <= 50% (Dr. Gervais)

. This ooy of Greel’s WCH Is Noensed excinsively to P GREEMN.
Sreen's W 2004 Suppart ghd Technical Assistance are gualiable gt +Q71 (TAQ) 454 5550



At the end of the day, such a strong link
between poor effort and subjective memory
complaints can only be explained by one
thing:-




Green's Memory Complaints Inventory
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Fatient: NO INSIGHT, DEMENTIA. English test administered an Jul 15, 2004,
BB Healthy adult volunteers, mean age 49, mean years of education 21 (psychologists)
54 men, neuralogical diseases, passed YWMT (Dr. Green)

SRR

21 severe TBI, mean GCS 5, abnormal CT scan, 12 years education, pass VWMT [(Dr. Green)

. This capy of Green’s MY Is Ncensed exclusively to P GREEN.
=reen's M| 2004 Stpport and Techiical Asslstance gre gvaligble gt +071 (750) L44 5550,



Green's Memory Complaints Inventory
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Man with severe TBI,
70% cardiac arrest & severe anoxia
-
= 60%
| .
n [u]
£ 50%
[al
[ ]
= 40%
(n
3[]% h\_/_,_/—’f/_’\
20% hH\'\/ \\_‘\
10% AN —
0% » » N . \I » *
GMP = VSMP VMP PN VY IR ACB AAB

—#—  Patient: Newport, Bobby W. English test administered on Aug 20, 2004
—#— 21 severe TBI. mean GCS 5, abnormal CT scan. 12 years education, pass WMT {

Green's MCI1 © 2004

Thiz copy of Green's MC! iz licy
Support and Technicel! Assistance ars

D protect identit



Green's Memory Complaints Inventory
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——  Patient: Chow. Sheila Yum J. English test administered on Jul 21, 2004 false names are
—#— 21 severe TBl, mean GCS 5, abnormal CT scan. 12 years education, pass WMT (DIl B 11 R=1 Ko =G

D protect identit

. Thiz copy of Green's MC! iz licer
Green's MCI© 2004 Support and Technical Assiztance are &



Green's Memory Complaints Inventory
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—— Fatient: EGGAND BACON, BOEBY. English test administered on Jul 20, 2004,
—0— 22 patients who had mean WhT score <= 50% (Dr. Green)
—— 54 men, neuralogical diseases, passed YWMT (Dr. Green)
—— 21 severe TBI, mean GCS 5, abnormal CT scan, 12 years education, pass VWMT [(Dr. Green)

i=reen's MC| @ 2004

This capy of Green’s MY Is Ncensed exclusively to P GREEN.
Stapoit gand Techipical Assistance are guailable at +Q1 (780) 4584 5550,




Green's Memory Complaints Inventory
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it administered on Jul 20, 2004

22 patients who had mean WhT score <= 50% (Dr. Green)

54 men, neurological diseases, passed WhT (Dr. Green)

21 gsevere TBI, mean GCS 5, abnormal CT scan, 12 years education, pass WhT (Dr. Green)

B d ™1

This capy of Green’s MO is Ncensed exclusively to P GREEN.
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Green's Word Memory Test
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Bobby Eggand-
Bacon 1

IR DR CNS MC PA FR LDFR
—#— Patient: ., BOBBY EGGAND BACOM. Test administered on July 19, 2004,

—— oophisticated volunteer simulators (Dr Green)
[] Abnormal Perfarmance Area

Eeeqr’s IrE 1235 - 2003 TRiz coay of the WUNIT iz licensed excluesively o GREEN. Swopord 3nd Techrica! Assistanrce am auvailable gt +017 (7201 F24 5550,



Green’'s Word Memory Test
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—a#—  Patient: ., BOBEBY EGGAND BACOMN. Test administered an July 15, 2004,

Epileptic seizures pass VWMT (Drane, Williamsan et al)
Psychaogenic nonepileptic seizure fail VWMT (Drane, Williamsoaon et al.)
Abnormal Performance Area

Greser s Wfr & {555 - 2003

Thiz cogy of the T iz Nicensed exclusively o GREEN. Su

ot Frd Technica! Assistanose ame Fuailaale 3t +01 (720 §24F 5550,
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Green's Memory and Concentration Test
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Fatient: ., EGG AMD BACOM . English (Standard) test administered on Jul 19, 2004,
11 clinical children mean age 13, %I0=72, aral test (Dr. Flaro)
26 mod-severe TEI/meurol., 12 yrs. educ., age 49 yrs., oral test, passed YWMT (Dr. Green)

Abnormal Pedormance Ares

hizcoay of the WACT is Voersed exclusively o GREEMN.
Swoaot Frd Fechrica! Assistance ame Fugilable gt +01 (7301 §234 5550,




WMT: Poor Effort

DETERMINING EFFORT LEVEL

Green's Word Memory Test
WMT DATA:

:
!
£

LTWES Suppeors wee Fackaical donwasse asw sveiaive s 01 (P50 484 8580

Dr. Bill Lynch




Good effort, normal & impaired memory

Green's Word Memory Test
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Dementia looks like this

Green's Memory and Concentration Test
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IR DR CNS PA

Patient: Ashram, Matalina. English (Standard) test administered on Mar 18, 2004,

g outpatients with major depression who passed WhT (Dr. Green)

18 German volunteer simulators, 17 yrs. educ. (Dr. Merten)

9 Germansfadvanced dementia, age 77, effort unknown (R, Brockhaus)

33 clinical children mean age 13, %I0=37, aral test (DOr. Flaro)
—— 26 mod-severe TBIFneurol., 12 yrs. educ., age 49 yrs., oral test, passed WhT (Dr. Green)
[] Abnormal Performance Area

Fhiz cooy of e WACT iz licersed exclusively o GREEAN.
LSumnort ard Techriczg! Assistanrce amee guailable ot +07 (FEO) 25 S550.




WMT: Dementia, Simulators

Green's Word Memory Test
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Fatignt: MFEA0E CASES, WT FAILURES. Test administered an Mowermber 19, 2005
Saphisticaled voluresr simulators (Dr Graan)

Early damantiz in hospital, aga 74, sd 12 (. Srockhaus)

Lhnormal Parfaormanca &rea

eyl WIRAT B R - DA TS anoy o e WA s Nas e’ sty sfeety fo Oa SREsd Sianoet swl fentniasd Assistance 3 auriieile 3f b0 (TAO e BEA0

Figure I. Scores from 403 cases failing WMT when tested clinically resemble those from a group of

volunteer smmulators: Thev score lower than dementia patients on easy subtests and higher on harder
subtests.




How simulators score compared
with mild head njuries failing WMT

Green’'s Word Memory Test

normal s
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Mild TBI)

DR CNS MC PA FR LDFR

Patient: GLOBAL APHAZSIC, RAIL IM EYE AMD L MCA STROKE. Test administered on October 23, 20C
Adult normal contrals (Dr. Gervais and Dr. Green)

Children: neurological disorders, pass or fail YWhT (Dr. Flaro)

Sophisticated volunteer simulators (Or Green)

hAild head injury: fail YWhAT, GCS=14.6 S0=1.5 (Dr Green)

Abnormal Perfarmance Area

Green s WA & 19595 - 2003 iz coagy of the WA iz Ncensed exclusively to GREEAN. Suopon ard Techaica! Assistance ame Fvailable at +017 (F30) F34F 5550,




TBl and Dementia

Green’'s Word Memory Test

Group with
Severe TBI
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Fatient: ., B2 ¥YEAR QLD SEVERE TEBEI. Test administered on October 21, 2004.
Severe TBI, GCS rmean 5.6, abnormal CT, pass YWhT (Or Green)
Advanced dementia in haspital, age 73, sd 12 (K. Brockhaus)

Abnormal Performance Area

Greer s W E {2395 - 20058 iz coay of e WAIT iz eensed exclusively o SREEN. Suopondt 2ad Fechnrical! Assistarce ae vailable 3t +07 (PO F2F 5550




In advanced dementia, gradient reflects objective

difficulty of subtests (e.g. IR=DR and DR >PA>FR)

Green’'s Memory and Concentration Test
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IR DR CNS PA FR

Fatient: YWhitehouse, Bobby . English (Standard) test administered on Sep 29, 2004,
21 Germansfearly dementia, age 77, effort unknown (R, Brockhaus)

9 Germansfadvanced dementia, age 77, effort unknown (R, Brockhaus)
26 moad-zevere TBIneural., 12 yrs. educ., age 49 yrs. | aral test, passed WhT (Dr. Green)
[] Abnormal Performance Area

Thiz copy of e MACT iz ocensed exclusively o SREEN.
LSuanon aad FTechmical Assistance a2 auzilasle 3 +07 /720 24 S550.
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In poor effort, gradient does not reflect
objective difficulty of subtests

Green’'s Memory and Concentration Test
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Fatient: YWhitehouse, Bobby . English (Standard) test administered on Sep 29, 2004,

21 Germansfearly dementia, age 77, effort unknown (R, Brockhaus)

9 Germansfadvanced dementia, age 77, effort unknown (R, Brockhaus)

26 moad-zevere TBIneural., 12 yrs. educ., age 49 yrs. | aral test, passed WhT (Dr. Green)
Abnormal Pedformance Area

Thiz copy of e MACT iz ocensed exclusively o SREEN.
Swpoont and Fechnica! Assistance ame available 3t +07 ((720) 24 5550,




The PA peak in MSVT typical of known
simulators (Pinocchio profile).

Green's Non-Verbal MSVT
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NV-MSVT in TBI

¢ On the NVV-MSVT, the failure rate in
mild TBI cases was 31% but in
severe Bl cases it was 09%.

¢ [s the evidence still out on this fact
or does it indicate poor effort in the
mild TBI cases?

¢ Incidentally the pattern in the mild
Bl cases failing the test is similar to
that which we see In simulaters (INV-=
MSVF test manual, 2008) but not in
dementia.




Note down-slope In dementia iIn MSVT

Green's Non-Verbal MSVT
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Mean overall score on the Memory Complaints
Inventory by diagnostic group

¢ Condition N Mean as % Std. Deviation
of max possible score
¢ Police recruits 20 3.0 3.1
¢ Orthopedic injury: 49 19.7 16.9
¢ Neurological disease 137 24.0 18.3
¢ Other 155 22.8 17.4
¢ Probable Early Dementia 14 24.0 13,5
¢ [Depression 128 29.4 16.3
¢ Anxiety 0] 22.8 15.3
¢ Bipolar 117/ 29.5 187
¢ Psychotic 12 27.5 21.8
¢ Mod-Severe 1Bl 130 22.5 16.6
s Mild 1Bl 276 27.7 16.9
¢ Chronic Pain/ 47 32.1 21.3
Fibromyalgia
¢+ CFS 18 39.4 13.2

Note that the two groups with the highest overall memory complaints are
those with Chronic Fatigue Syndrome and Chronic Pain syndrome,
including fibromyalgia.



Pervasive Influence of Effort
on NP tests

International Journal of Forensic Psychology
Copyright 2006

Volume 1. No. 3 SEPTEMBER 2006

The Pervasive Influence of Effort on Neuropsychological Tests
Paul Green

Neurobehavioural Associates, Edmonton, Canada




Effort and NP tests

¢ 130/ consecutive outpatients (WC,
Insurance cases)

¢ 31% failed WMT

¢ As effort decreases, SCores on
neuropsychological tests decrease
significantly and: systematically.




Correlations

¢ 4 correlations:

o WMT Pass/Fail with
— Category test errors (.28)
— [rails B (.36)
— Smell R (.09)
— CVLT EFree Recall (-.45)



WMT and CVLT Recall

Mean Califarnia Verbal Learning Test Recall Scores at Each Level of Effort

Memn (VLT Short Delay ~ CVLTSD (VLT (VLT
WMT Free Recall Mean Free Long Delay Free LD Free
effor § Recall Mean D

OL100% 74 i) 112 3]
BLO0% 206 ; i) 89 )

0% 2 '
10% 3 13
60% ) 38 25 35
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I
T1-8
0l-
I
=30 A 33




CVLT Cued Recall and Recognition

Table 2
CVLT Cued Recall Scores by Level of WMT Effort

Mean CWVLT 8D Cued CWVLT SD Cued CVLT LD Cued CVLT LD Cued

WHMT Recall Recall Recall Recall

effort N Ilean sD Mean sD
91-100% 745 11.8 28 11.9 29
851-90% 206 97 3.0 98 3.0
T1-80%% 105 05 3i4 92 32
61-70% &1 8.9 3.0 8.5 3.2
51-60% 50 7.0 30 8.5 32
=<=50% 34 54 3.1 45 31

SD=short delay, LD=long delay

Table 3
CVLT Learning Trial Scores and Recognition Hits by Level of WMT Effort

hean CVLT CVLT CVLT CVLT CVLT CVLT

WHT N Trial 1 Trial 1 Trial 5 Trial 5 Rec Hits Rec Hits

effort Mean sD Iean 5D Mean SD
91-100% 745 74 23 12 4 2.5 14.6 1.6
81-90% 206 6.4 21 10.6 2. 13.5 22
71-80% 105 8.0 22 102 3l 12.8 29
61-70% a1 8.0 23 97 2. 11.9 28
51-60% 50 4.9 1.6 87 2. 10.7 32
<=50% 34 4.5 21 7.0 ) 7.6 37

CVLT = California Verbal Learning Test. version 1: Rec Hits = Recognition Hits score




WMT and Warrington

Table 6
Warrington's Recognition Memory Test (RMI) for Words and Faces by Levl of WMT Effort

Mean WRMT  WRMT WRMT  WRMT
WMT N Faoes  FamsSD N Wods  Words

Mean Mean
418 ). } 460
9§ L 17
i . 3 398
3. AN 6.1
33 . _ 21
26.] } 230




WMT & Delayed Story Recall

Immediate and 30-minute Delayed Story Recall by Level of WMT Effort

Mean mmedate  Immediate Delayed  Delayed
WMT N StoryRecal  StoryRecall N Reall  Recall
effort Mean D Mean D
9-100% 773 411 93 166 303 121
31-90% 20 423 94 203 210 [17
103 109 103 104 269 [23
3§ 386 89 VAN 99
4 148 116 Ly 17§ 107
) 283 106 il 13§ 88
Nate. Scores are out of a maxsmum of 80 for the five-story set on immedtate and delayed recall, where 30
(SD7) 15 the normal mean for mmediate recall m adults of average 1Q.




Rey Complex Figure and WMT

Rey Complex Figure Test (Meyer method) by Level of WMT Effort

Mean Rey ReyCFT  Rey ReyCFT  Rey  Rey
WMI N (FT  Immediate  CFTDelayed Delaved  CFT  CFT
effort Immedatt  Recall  Recall (%)  Recall  Copy  Copy
Recall %atle) 8D Mean D (Raw) 8D
Mean Mean

377 304 359 wooBnr 1

264 281 233 64 N1 34

226 238 205 51 4 4T

143 183 124 166 305 4l

109 149 104 150 25 65

93 16.7 54 94 M0 58

Note. The Rey CFT score s the raw score for the copy trial. Otherwise, the Rey CFT scores and the Dugt
Span scores are expressed as a percentile rank relative to age, gender and education.




WMT and TMT

The Trail Making Test by Levels of Effort on WMT

Mean Trail Trail Trail Trail
WMT Making A (seconds) ~ Makimg A Making B (seconds)  Makmng B
effort Mean D Mean SD
91-100% 1 304 126 765 48.1
51-90% 2 38.6 173 105.0 110
11-80% ; 421 202 1127 18.3
61-70% : 49 49 1397 56.9

183

I

i1
l
-
31-60% 3 60.3 46.1
“=30% 3 63.1 451

1 1575
390 1411




WMT and WAIS

PIQ and VIQ by Levels of Effart on WMT

Mean PIQ PIQ VIQ VIQ
WMT N Mean 5D Mean 5D
effort

91-100% 76l 1047 129 1017 132
81-90% 199 983 141 948 13.1
71-80% 98 942 129 935 134

61-70% 36 931 133 946 135
51-60% 43 80.3 130 §117 132

<=50% 24 840 163 86.0 158




WMT and Finger Tip Number Writing

Finger Tip Number Writing by Levels of Effort en WMT

Mean FINW  FITNW  FINW  FINW

WMT N Errors Errors Errors Errors

effort Left Left Right Right
Mean 5D Mean sD

91-100% 272 15 23 18 23
81-90% 05 1.7 23 21 22

71-80% 24 24 28 il 28
61-70% 16 24 2.5 21 2.1
51-60% 11 33 3.1 4.1 3.5
==50% - 1.2 19 8.5 8.3




WMT & Grip and Finger Tapping

Grip Strength by Level of WMT Effort

Mean Grip strength Grip strength Grip strength Grip strength
WMT N Right (Kgs) Raght Left (Kgs) Left
effort Mean SD Mean SD
813 414 142 381 13.6
218 394 13.6 38.0 133
119 36.9 16.4 353 14.8
63 38.0 16.6 36.7 16.0
; 336 146 325 142
317 142 31.6 125

Table 13
Finger Tapping Speed by Level of WMT Effort

Mean Finger tapping speed Finger tapping speed

WMT Right Left

effort Mean S hiean 5
488 : 453
453 427
433 ) 40.7

449 . 4238
38.0 _ 374
34.7 36.0




WMT and Grooved Pegboard

Grooved Pegboard by Level of WMT Effort

Mean Grooved Pegboard Grooved Grooved Peghoard Grooved
WMT N Right (secs) Pegboard Left (secs) Pegboard
Effort Mean Right Mean Left
D D
91-100% 813 7212 244 81.3 329
81-90% 218 80.3 2212 86.2 243
71-80% 115 92.0 51.2 90.5 29.6
01-70% 63 82.8 189 90.5 18.5
31-60% 53 109.6 554 116.2 614

<=30% 39 1084 53.1 123.6 96.3




WMT and WCST

Wisconsin Card Sorting Test and Scores by Levels of Effort on WMT

Mean WCST Perseverative Errors
WMT Mean (% ile rank) WCST WCST
effort Categories Categories
Mean sD
91-100% 813 513 5.2 1.5
81-90% 218 421 43 19
71-80% 119 38.7 44 19

01-70% 03 334 4.2 2.0
51-60% 35 26.9 3.3 23

“=30% 39 11.2 21 2.3

Note. The WCST perseverative error score 15 expressed as a percentile rank relative to age,
gender and education, using Heaton's norm tables.




WMT and Category Test Errors

Category Test Errars by Levels of Effort on WMT

Mean
WLIT

etfort

N

Category
Test Errors

Nean

Cat
Test

Errors 5D

91-100%
81-90%
71-80%
61-70%
51-60%

<=50%

674

164
77

44
30

18

351
662
733

F0.7
91.1

884

295

289
282

282
284

338




WMT and Digit Span

Digit Span and Visual Memory Span by Level of WMT Effort

Mean Digifs Forward ~ Digits Backward Visual  Visual Memory
WM N (le) (le) N Memory Span
Effort Mean Mean Span Backward
Forward %1le)
(%o1le)
] 630 368 63.6
2 166 46.7 531
6 86 388 46.9
39 49 318 413

91-100% 675 493 LN
§1-90% 178 414 3l
1-80% 9 211 3l.

3.

[-
11-
o-10% M 3T ]
A-60% 42 206 33 30 204 321
=% 3 11 14] 1 1717 294
Note. Dygtt Span and Visual Memory Span scores are expressed as a percentile rank relative to age, gender
and educatton, using Heaton s fiorm tables.




Word Fluency and Figural Fluency

Thurstone Word Fluency and Ruff Figural Fluency Test by Level of WMT Effort

Mean Thurstone Word ~ Thurstone Ruff FET Ruff FFT
WMT N Fluency WordFluency N TotalDesigns  Total Designs

Effort Mean SD Mean D
91-100% 511 178 b1l 76.8 216
§1-90% 4410 164 145 63.2 230
71-80% 385 155 64 61.7 219

61-70% 433 179 33 63.2 412
3-60% 1 333 18.6 2] 01.7 177
“=30% 310 171 14 520 215

Note. Thurstone scores are percentile ranks for age, gender and education using Heaton's norms.




Line Orientation & Visual Memory.

Benton Judgment of Line Orientation (BJLO) and
Continuous Visual Memory Test (CVMT) by Level of WMT Effort

Mean CVMT CVMT
WMT BILO BILO Delay Delay
etfort Mean SD Mean Mean

91-100% 3. 24.7 4.2 42 1.5
81-90% 238 44 3.6 1.6
71-80% | 227 4. 42 1.5
61-70% ' 21. 3.8 28 1.5
31-60% ' 5 3 2.0 20
==30% 32 ) 1.5 1.3




Average Drop In Performance

Average Drop in Performance on Eight Tests for Each Level of Effort en WMT: Scores Expressed in
Terms of Standard Deviations Below the Mean for Those in the Top Range of Effort

Mean  CVLT WCST Trail Ruff Finger Immed.  Mean
WMT SD WEMT  Categ-  Making FFT Tap PIQ  Story of 8
effot  FREE Faces 0r1es. A Designs  Right Recall  Tests

91- 0 0 0 0 0 0 0 0 0

100%
51-90% -0.8 04 0.5 -0.7 0.5 -0.4 0.5 -0.5 -0.54
71-80% 09 05 0.5 -09 0.7 -0.6 0.8 -0.7 -0.75
61-70% -1.0 -11 0.7 -1.2 0.6 -0.4 0.9 -0.9 -0.85
51-60% -1.5 -15 -1.3 -24 0.7 -1.2 -14 -13 -1.46
==30% 2.0 31 2.1 -1.8 -1.1 -1.6 -1.6 -1.2 -1.94

Note. For Trail Making A, the signs have been reversed to make the table consistent. because longer times
mmply poorer performance




WMT Scores by CDR
(Clinical Dementia Rating Scale)

—=3Abnormal

==CDR O

CDR 0.5
Questionable

ex¢=CDR 0.5 Incipient

==3&=CDR 0.5 DAT

=0=CDR 1

=== CDR 2-3




Effort Is a matter of degree: WMT & TOMM

Pattern of N Std. Std. % Of group
effort Neantiesd Mean TOMM Dev: f&'gg
test WIMT Trial 2
fallure (0) U] 0} %510)
1) Pass 698 96% 4 50 004
both Good effort
2) Eailfonly. 6 0395 4 40 20%
TOMM

3) Fail only [ 24 10 49 1 3096

WNIT
)\ Fail both' [ 102 62% 12 35 8 70%




Effort Is a matter of degree

Pattern of N Std. Std. % of group
effort Mean .~ | Mean TOMM | B¢V fé‘xgg
test WIMT Trial 2
fallure (0) U] 0} %510)
l)Pass | 698  96% 4 50 1 0%
hoth
2) Eailionly 6 030/ 4 40 3 20%
TOMM

10 49 So0s
Poor effort

3) Fail only

WNIT

Ay Eailtboth™ 9102 629 12 35 70%



Effort Is a matter of degree

Pattern of N Std. Std. % of group
Dev. Dev. failing
effort Mean Mean_ TOMM CARB
test WIMT Trial 2
faillure out of 50
1) Pass 698 06% 4 50 1 0%
e)e)if]
2) Eailionly 6 030/ 4 40 3 20%
NOMM
3) Fail only 240 10 49 q 30%
WNIT
4) Fail’hoth 102 2% 12 3% 7 =0

Extremely poor effort




TOMM vs. MSVT

¢ For every one case who fails TOMM, another two will fail
WM. They are far from equivalent and what applies to
TOMM does not necessarily apply to WMT.

¢ Everyone who fails the nonverbal test called TOMM will also
faill the easy subtests of the nonverbal MSVI but there are
I<'<1/Iss\n/1_|§:1ny more who pass TOMM and fail the noenverbal

¢ In those who pass TOMM and fail the nenverbal MSVI,
there is a unique profile that cannot be explained, except
by fluctuating effort and unreliable test scores. It INVeIVES
SCOring the same as dementia Cases on Very: easy. tests and
nigherthan dementia cases on muchrharder tasks.



TOMM vs. MSVT

Virtually everyone who failed TOMM also failed the
NV-MSVT (Green n=15 failing TOMM, Gervais n=32
failing TOMM).

However, there were many people who failed the NV-
MS\ZI:'lI')and passed the TOMM (Gervais n=37, Green

n= .

Both groups show a clear 'Pinocchio’ profile.

They score as low as dementia cases on the very
easy NV-MSVT subtests but much higher than
dementia on the harder NV-MSVT subtests. This
profile indicates unreliable and invalid data.

The data indicate high rates of false negatives for
poor effort using the TOMM. The NV-MSVT is more
sensitive to poor effort than the TOMM.




TOMM

¢ Dominic Carone: the TOMM is obsolete as a
primary effort measure, meaning that if you use
that test as your only effort measure, you are
going to miss a lot of cases of poor effort that
more sensitive tests (e.g., WMT, MSVT, NV-
MSVT) would pick up.

o [OMM may: still- have valid supplemental Uses in
SOMe cases but should not be used as a stand-
alone or asi a gold standard supplemented only.
WIth other InSensitive effort tests (e.g., Rey.
15).




Objection by Mike Willlams: What Is effort?

Calling the recognition memorfy tests an evaluation of an
undefined construct named effort only begs the question of
how you are using the term.

Given the structure of these tests, it appears that the
variance on them is caused by Inattention.

That explains why the TOMM loeads onl a factor that also
Includes Digit Span and Arithmetic and not Vecabulary.

What you are calling effort, I call poor sustained attention.

Poor sustained’ attention Is' a malingering strategy. that
should cause low: scores on a nUMBber off neuropsy.ch tests
and noet others.

\ariance on the TOMM, WM and the PASAI are explained
by levels off sustained attention. Variance on tests like
\/ocabulary: are not a product off sustained attention.

What do the TOMM and WMiIF measure? - effort. What is
effort?



Dominic Carone: Levels of Effort

LEVEL 1: These are the Type A's who try 100% in
everything. This is the rare patient who strangely seems to
LOVE being tested and wants more testing even when it's
over. You practically need to kick them out of the office to
stop the evaluation. These people likely have problems.

LEVEL 2: These are people who try to do well, not always
100%, but fluctuate slightly. around this.

Because it is very difficult to put forth 100%: effort 100%: of
the time, level 2 performance can stilllbe considered
capacity: performancer Wewantilevelri or 2 performance on
a'neuropsychréevaluation

LEVEL 35 PeolElnle whoerdornot fiallin the aboeVve Categeries.
ey put forthr stchilittie effort to derwell that they dornot
PEriorm close torcapa ity IEVEISINRESENare the people we
are trying teridentify, becatise thelr data willtbe " confounded.




Limitations to exclusive use of
Forced Choice Measures

gfla be (only or primarily) sensitive to feigned memory.
eficits

— Osmon et al. (2006): FC measure underperformed relative to
dedicated LD effort test in LD simulation

May be highly correlated with each other (due to same
format) and therefore may not provide non-redundant
information

— Rosenfeld, Sands, and van Gorp (2000)
Lengthy ter give (e.g., 20+ minutes)

— RX Is to give several within battery — numerous FC measures
will substantially: lengthen: battery.

FC measures are the most “popular” and widely.
administered

— [s that a good thing?
May: be' easy. to coach/educate

— \WhEnever youlsee a test wWhere yvou have te pick: between two
choilces, dorwellfontthatitest T o Dorwellfenrthercomputer
testI”

Browndyke JN, Brain Injury, 2008



People with bilateral hippocampal lesions and severe
verbal memory impairment all passed the WMT effort
subtests (IR and DR).

Word Memory Test

-o-Control
- Amnesic

-
o
P
~—
-
o
o
@«
o>
<
a—
| —
o
<
-~
L=
Q.




FMRI of Effort

¢ Malingered recognition memory errors were
associated with inferior parietal and superior
temporal activity relative to normal performance

¢ Feighed recognition target misses produced
additional dorsomedial firontal activation and
feigned foil false alarms' activated bilateral
ventrolateral frontal regions.

¢ Malingered response times were associated with
activity in the dorsomedial frontal, temporal and
IRferior parietal FEgionS:

o Normal memory FreSpONSES Were associated with
dréeaterinferior becipitetemporalland dorsomedial
parietallactivity, suggestingrgreater reliancertipon
Vistal/attentionals networks fior Proper task
PErfOFMaNCE:




FMRI of Effort

¢ [ask deception requires greater
“effort” (PFC engagement) than
truth. This is a consistent replication
In the functional imaging literature.

¢ Failing an effort test actually: requires
dreater engadement off dorso- and
ventrolateral PEC.




Non-Forced Choice Effort Indices

¢ Brief free-standing
effort tests
— Dot Counting Test
— b Test
— Rey 15-item +
Recognition Tirial

— Rey Word Recognition
llest

¢ lotal off ne more
than 30 minutes
administration time

— Harbor=UCLA
Medical Center

¢ Standard cognitive

tests already in
battery

— Digit Span

Rey-Osterrieth +
recognition trial

RAVLI recognition
equation

Rey-0Osterrieth/RAVLI;
discriminant fiunction

Finger llapping
CVLIF measures



Dot Counting Test

¢ Developed by Andre Rey over 60 years
dgo
¢ Stimuli consist of 12 index cards with
varying amounts off dots
— filrst 6 cards depict random dots (7—27)
— |ast 6 cards contain grouped dots In SPECIfic
formations (8-28)

¢ Patients to count dotss as quickly: as
pPoSssible; each tral timed

— Boone, LU, and Herzberg (2002a)



Ungrouped Dots

Grouped Dots




Dot Counting Test

# Sensitive to feigned deficits in:
— Mental speed

— Overlearned math skills (simple
Iplicatio




Dot Counting Test

¢ Most sensitive score (at >90%
specificity):

¢ Mean ungrouped dot counting time + mean
grouped dot counting time + number of
errors



Sensitivity.

Actual Effort Status

Suspect Normal
—
o
.= - -
I False Positives
| u—'r\
a (TP) (FR)
O)
=y
5{3
— Falsel Negatives Irue Negatives
5 (2) (TIN)
=




Specificity.

Actual Effort Status

SItIVes False Positives

(7P) (7P)

lassification

True Negatives

(TN)



Dot Counting Test Validity Study:
Mean E-scores

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

Civil Criminal ~ Nonclinical Depression Schizophrenia  Head Left Right Learning Mild Moderate
Injury Stroke Stroke Disability = Dementia  Dementia

Suspect-Effort Groups Normal-Effort Groups

Note. Means compared using Mann-Whitney U Test.

*Significantly less than both suspect-effort groups (p <.01).
**Significantly less than both suspect-effort groups (p < .001).
Significantly less than the Criminal suspect-effort group (p < .001).

Figure 5
Mean E-Scores in the DCT Validity Study Groups




Dot Counting Test

¢ All purpose” cut-off: >17
— Sensitivity = 78%
— Specificity. = >90%

¢ However, cut-offs can be adjusted
for the specific differential diagnosis
— e.dg., actual versus feigned depression



Dot Counting Test:

Recommended Cutoff Scores

Table 3
Recommended DCT Cutoffs and Interpretive Ranges

Base Rate Assumption

Interpretive Range 15%* 30%" 45%°
Normal-Effort E-Score Normal Suspect Sensitivity Specificity PPA NPA PPA NPA PPA NPA
Group Cutoff  Effort  Effort (%) (%) (%) (%) (%) (%) (%) (%)

Nonclinical 14 <13 214 88.2 96.1 79.9 97.9 90.6 95.0 94.8 90.9
Depression 14 <13 >14 88.2 95.3 76.9 97.9 89.0 95.0 93.9 90.8
Schizophrenia 20 <19 >2() 68.2 96.4 77.1 94.5 89.1 87.6 94.0 78.8
Head Injury 20 <19 220 68.2 95.0 70.7 94.4 85.4 87.5 91.8 78.5
Stroke 22 <21 222 62.4 88.9 49.8 93.0 70.6 84.6 82.1 74.3
Learning Disability 15 <14 215 85.9 96.8 82.5 97.5 91.9 94.1 95.6 89.3
Mild Dementia 22 <21 222 62.4 93.7 63.8 93.4 81.0 85.3 89.1 75.3
Normal-Effort

Groups Combined 19 <18 >19 71.8 94.7 70.6 95.0 85.4 88.7 91.8 80.4

Note. See text for further discussion. PPA = positive predictive accuracy, NPA = negative predictive accuracy.

3Suggested for use in general clinical settings (i.e., where relatively few patients have external incentives to appear impaired).
bSuggestcd for use in settings where a mixture of compensation-seeking and non-compensation-seeking patients is seen

(e.g., assessment practices comprising both medico-legal and clinical referrals).

°Suggested for use in settings where most or all patients are expected to have external incentives to appear impaired

(e.g., practices specializing primarily in medico-legal neuropsychological assessments).




b Test

¢ Originated from the observation that
noncredible patients frequently reported that
they became dyslexic (i.e., saw. letters upside
down and backwards) after negligible brain
INJUrY.
— However, letter discrimination is a highly. overlearned
skill resistant te disruption from brain Injury.

¢ Consists off 15 pages of “b's™ interspersed with

\\ I <77 \\

YpisZ, aglss dls A and e withidiagonallor
addltlonal stems

— the same three pages repeat but become

progressively: smaller (from letters 7/8 inch to 1/8
1nlen))

— Boone et al. (2002b)




b Test

N/

¢ Patient is to circle all the letter "b’s™ as
guickly. as possible; the amount of time
spent circling b’'s is timed

¢ D Test Is sensitive to feigned deficits in:
— |etter discrimination
— mental speed



lllllllll

bdbpqdqpb
pbqdbpbqd
qdqbpdqbp
bdpqdbpga
dbpbdqqgbp
pdgbbqgpdd
ddpgbbgpb
bbpgdpdqd




bq8depdbo
dQbdpoqdb
dbdQdébpodg
doqobpdbq

bSbgQdopd




bh
dbdabs H b
HPbH4#bPh
dphqbbHdp

bhHpdb
A
H#bbddbph
ppHqbbpHp




Stimulus 14

bqédebbp
debdpoqdb
8bdqdbpdq
qubbpde

bdbqqdop®
obopboged
pdedqbba
Qbpbogodd




b Test

¢ 3 types of scores:
— [ime
— Commission Errors
— Omission Errors

¢ Most sensitive score (at >90% specificity)

— [(CommISSIonN: EFFOKS: + d* COMMISSION' EFFOKS)
X101 + OmMISSION! EFLOKS! + MEan time PErR Pade




b Test Validity Study:
Mean E-scores

Suspect-Effort Nonclinical™ Depression* Schizophrenia”™ Head Injury* Left Stroke™ Right Stroke® Learning*
Group Disability

Normal-Effort Groups

*Significantly less than the suspect-effort group (Mann-Whitney U Test, p < .05).

Figure 5
Mean E-Scores in the b Test Validity Study Groups




b Test score > 120

& Sensitivity & Specificity
— /4% of “real world” — 100% of head injured
noncredible patients — >90 for <10% FP
— 87% of LD

— >140 for <10% EP
— 90% of older depressed

— 619% of stroke
— >170 for <10% EP

— 75% of schizophrenic
— > 190 fior' <10% FP

— 96%0 o elderly: normal



b Test:

Recommended Cutoff Scores

Table 3
Recommended b Test Cutoffs and Interpretive Ranges

Base Rate Assumption
Interpretive Range 15%?* 30%" 45%°
Normal-Effort E-Score Normal Suspect Sensitivity Specificity PPA NPA PPA NPA PPA NPA
Group Cutoff  Effort  Effort (%) (%) (%) (%) (%) (%) (%) (%)

Nonclinical 90 <89 290 76.9 88.5 54.1 95.6 74.1 89.9 84.5 824
Depression 120 <119 2120 73.6 89.5 55.2 95.1 75.0 88.8 85.1 80.6
Schizophrenia 180 <179 >180 56.0 85.7 40.9 91.7 62.7 82.0 76.2 70.4
Head Injury 90 <89 290 76.9 90.0 57.6 95.7 76.7 90.1 86.3 82.7
Stroke 170 <169 2170 56.0 94.4 64.0 92.4 81.2 83.4 89.2 72.4
Learning Disability 130 <129 2130 69.2 87.1 48.6 94.1 69.7 86.9 81.4 77.6
Normal-Effort Groups

Combined 120 <119 2120 73.6 85.1 46.6 94.8 67.9 88.3 80.2 79.8

Note. See text for further discussion. PPA = positive predictive accuracy, NPA = negative predictive accuracy.

2Suggested for use in general clinical settings (i.e., where relatively few patients have external incentives to appear impaired).

bSuggested for use in settings where a mixture of compensation-seeking and non-compensation-seeking patients is seen (e.g., assessment practices
comprising both medico-legal and clinical referrals).

“Suggested for use in settings where most or all patients are expected to have external incentives to appear impaired (e.g., practices specializing
primarily in medico-legal neuropsychological assessments).



b Test: Conclusions

¢ Highly sensitive and specific across
many clinical diagnoses although
problematic for stroke and psychosis

¢ Brief (cost-effective)



Rey 15-item + Recognition

¢ Task is to memorize 15 items in a 10-second
visual presentation, to draw the items from
memory, and then to circle the target items
0N a recognition trial

¢ Individuals feigning brain impairment assume
that overlearned information, such
overlearned sequences (ABC, 123) can be
orgotten, and they: perfiorm Worse than true
prain injured patients

¢ Sensitive to felgned denricits In mMeEmONLY,

Boone et al. (2002c)
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15-1tem Test + recognition trial

¢ Score

— recall correct + (recognition correct
minus false positives)

¢ Compared performed in
+49 noncredible subjects

¢ 56 heterogeneous neuropsychology: clinic
patients

¢ 55 learning disabled college students
+ 60 older controls

— Nencredible subjects significantly.
UNderperformed relative to other groups
WhICh did not diffier firom each other




15-1tem Test + recognition trial

¢ Using a cut-off off <20

— sensitivity = 71% for noncredible
subjects
& Without recognition: trial'is only: 46%
— SpECIficity =
+ 92% for heterogeneous neuropsy.chology.
Clinic patients
+ 94% for learning disabled college students
% 92% fior OIdEr CONLrolS




Rey 15-item Plus Recognition: Conclusions

¢ Specificity appears relatively stable,
however, sensitivity lowered
o \Why?
¢ Can be used to “rule in™ but not “rule
OUt™ malingering

¢ Brief (cost-elfective)



Rey Word Recognition Test

¢ [ask is to memorize 15 unrelated words,
presented auditorily once, and then to
circle the target items on a recognition
trial

¢ Individuals feigning brain Impairment do
not realize that recognition is easier than

free recall, and they perform worse than
true brain Injured: patients

¢ Sensitive to felgned dericits In MmEmONrY.
¢ LLezak (1983)




Rey 15-Word Recognition

DETERMINING EFFORT LEVEL

[Fead words at the rate of 1 word per second]

- - o

COOKIE PLACE CHERRY KNEE STATE -

MALINGERING: REY 15-WORD RECOGNITION MEASURE
WORD LIST

Dr. Bill Lynch




Rey Word Recognition

DETERMINING EFFORT LEVEL

¥ shyle ¥ M ¥N
halio

DOOR horse

WORDE IN UPPE

BOLD ARE LISTW =] ~ N

Il
Ml Nl M

I O
Ml i
i Ml
v R

MALINGERING: REY WORD RECOGNITION MEASURE
RECOGNITION LIST

Dr. Bill Lynch




HELLO

GIFT

CAMEL

MORNING

HALF

AIRPLANE

TODAY

GRAIN

POWER

TOY

REY WORD TEST

WAX

DOOR

CONCERT

GRASS

BOTTLE

COOKIE

PLACE

THREAD

WALL

HAIR

HORSE

SMILE

LIGHT

KNEE

FLY

MISTAKE

CHERRY

STATE

STYLE

CHEESE




Rey Word Recognition Test

¢ Score

— Jotal correctly recognized
& Subtracting false positives did not increase sensitivity.

» Compared performance in
¢ 92 noncredible subjects
¢ 51 neuropsychology clinic patients
+ 31 learning disabled college students

¢ Results:
o Gender effect (Women > men)
¢ LD and clinic groups did noet differ and wWere collapsed

o Noncredible men and Women: Underperformed
relative tor same gender comparison group




Rey Word Recognition Test

¢ Using a cut-off of

— </ for women
¢ Sensitivity = 80.5%

o Specificity for female clinic and learning
disabled subjects = 90.2%

— <5 for men
o Sensitivity: = 62.7%

¢ Specificity, for male clinic and learning
disabled subjects = 95.1.%




Rey Word Recognition Test

¢ 15t 8 words from list

— more commonly recodgnized in credible patients
(71.9% versus 59.1% for last 7 words)

— But not in suspect effort patients (38.3%
versus 32.7% for last 7 words)

¢ Combination score:

— (Recognition’ = fialse poesitives) + number of
WOrdS recodnized firom 1°t 8fwWoerds of list: <9

+ 81.6% sensitivity: (with >90% Sspecificity) in 38
suspect effert TBI subjects (72% sensitivity, Infgroup
as a wWhole)

— Nitchret als (2006)



Rey Word Recognition Test: Conclusions

¢ [est highly sensitive and specific, but
must use gender cut-offs

¢ \/ery brief (cost-effective)

¢ Equation inf which first 8 words: are
double-weighted adds to test
sensitivity: in 1B1 subgroup



B. Noncredible scores on standard
cognitive tests

DIgIt Span

RAVLT Recognition Equation

RO Effort Equation

¢ RO/RAVLT Discriminant Function
¢ Finger llapping

& CVICI

® & o




1 - Digit Span

¢ Scores
— ACSS

— Reliable Digit Span (RDS; the highest
number string for both forward and
Dackward infwhich both trials passed)

— Tme Scores for forward span

¢ Compared performance in

& 66 noncredible subjects
¢ 56 neuropsychological clinic patients
& 32 controls

— Noncredible subjects: < other groupsion all
SCOKES

— Clinic patients’ < controlsion timeé Scores
Babikian et al. (2006)




Instructions for Timed Digit Span:

¢ Administer forward digit span in
normal manner, but when you finish
saying the number sequence,
immediately start the stopwatch.
Stop timing when the patient finishes
reciting the number sequence. Write
the time for each trial and compute
an average time fior eachl nUMBEr
String.



Digit Span

¢ ACSS
- <5
& Sensitivity = 42%
& Specificity = 93%

¢ RDS

COres for forward digit span
onJJ Oli] ,Jver,ga o recite al S=digit string




Digit Span: Conclusions

¢ A part off neuropsychological battery,
therefore no extra administration
time

¢ [iMing of forward digit span can add
Lo test sensitivity.

¢ [lest not highly: sensitive, but is
SPECIfic; can be used toe “rule in™ but
net “rule out™ malingering




2 - RAVLT Recognition Trial

¢ Ray Auditory Verbal Learning Test

& Scores
— Recognition
— Recognition minus false positives

— Recognition minus false positives 4 primacy.
recognition (¥ of Wordsirecognized from the
first thirdiof thertest)

¢ Compared performance in
& 61 noncredible subjects
¢ 38 neuropsychology: clinic patients
¢ 25 controels

— Noncredible subjects Underperiormed
relativVertorthertWworotherigrotupsiwhich did
not diffier fireom each other

Boone, Lu, and*Wen (2005)




RAVLT Recognition Trial/Equation

¢ Recognition <10
— Sensitivity = 67%
— Specificity = 90+%
¢ Recognition <8 (minus false positives)
— Sensitivity = 64%
— Specificity, — 90+%
¢ Recognition minus false positives + pPrimacy.
recognition (3 off Woerds recognized from: the: first
third off the test) <12
— Sensitivity: = 74%
— Specificity, = 90+%




RAVLT Recognition Equation: Conclusions

¢ A part of neuropsychological battery,
therefore no extra administration
time

¢ Consideration off primacy. effect
enhances test effectiveness

¢ Good sensitivity: and SpPEeCIficity
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3 - ReyO Effort Equation

¢ Scores

— Copy.
— 3-minute recall
— Recognition (Meyers & Meyers, 1995)

¢ Compared performance in
& 58 noncredible subjects
+ 30 clinic patients without memory impairment
& 23 clinic patients with verbalimemory Impairment
¢ 17 clinic patients with visual-memory Impalfment

— Noncredible subjectsi < all groups on
rEcogniticn andi=<INe MEMOLKY. |mpa|rment
ahdVerbalmeEmoRAimpaifmentigroupsin
copylandiimmediatentecall

Luret al (2005)



RO Effort Equation

¢ Following score increased sensitivity.

— copy. + [(recognition minus atypical false
positive errors [#1,4,6,10,11,16,18,21]) X
3]

¢ Using a cut-ofifi of <47
— sensitivity. = 76%
— SPECIficity =
¢ 91% fior cCOmMpParison groups combined
— 9359 I NON-MEMOrY iImpalred group

— 965 1IN VerbalfmemoRy/ Impaired group
— 82% Intvistialimemory impaired group




RO Effort Equation: Conclusions

¢ A part of neuropsychological battery, therefore
no extra administration time

¢ Good sensitivity and specificity for non-mMemory.
impaired and verbal memory Impaired patients

— But nearly 20% false poesitive rate in visual memory.
Impaired patients
¢ [his equation outperformed the Meyers and
\/olbrecht (1998) Memory: Error Patterns fior
ldentifying SUSPECE effort

— Applied terour sample, MEPs had sensitivity: off 26%) to
50% and specificity: of 52% to 100%




4 - Rey-Osterrieth/RAVLT
Discriminant Function

¢ Examined performance in
— 38 noncredible subjects

— 34 neuropsychology clinic patients with
documented brain injury: (15 moderate to
severe HI, S stroke, 10 tumor/cyst)

— 33 controls

¢ Scores

— Bernard (1990) and Bernard, Houston, and
Natoelir (1993) Discriminant FURction

— Discriminant Eunction derived firom current
Samplé

o .006(RAVLT trial 1) = .062(Rey. figure delay) +
B54(RAVIE recodgnition) = 2:508

— Shermanret al: (2002)



Rey-Osterrieth/RAVLT
Discriminant Function

¢ Functions

— Bernard:
& Sensitivity = 95%
& Specificity. = 33% for patients, 61% for controls

— Harbor-UCILA cut-ofiff <-.41;
& Sensitivity: = 719
& SpPECIficity, =
— 0% for documented brain injury.
— 100% for controls




RO/AVLT
Discriminant Function: Conclusions

¢ A part off neuropsychological battery,
therefore no extra administration
time

¢ Good sensitivity and specificity.

¢ [his discriminant function
outperformed a function developed
on simulators and controls



5 - Finger Tapping

& Scores
— Dominant hand mean
— Nondominant hand mean
— Sum of the average scores for the two hands
— Difference between dominant and nondominant hand
aVerages
¢ Compared performance in
— 7/ noncredible
— Comparison groups
¢ Closed head injury. (nr= 24)
& Depression (n = 42)
& Psychosis (n = 27)
¢ LLow 1@ (ESI@ <705 ni = 18)
¢ Dementia (n"= 51"
¢ Older Controls (n' = 18)

Arnoldret ali (2005)



Finger Tapping

¢ Need separate gender cut-offs

— Men

o Dominant hand <35 = 50% sensitivity;
909% specificity. in male comparison groups
combined

— 87% in HI (need cut-off of <33)

— 95% In depressed

— 905%0 1IN pSy.chotic

— /8% in low 1@ (need cut-ofi off <33)

— 87% In dementia (need cut-ofi off <21
— 100% In elder controls




Finger Tapping

¢ Need separate gender cut-offs

— Women

o Dominant hand <28 = 619% sensitivity;
929% specificity. in female comparison groups
combined
— 100% In head injured
— 95% In depressed
— 88% Inl psychotic (need cut-ofif off <15)
— 87% in low 1@ (need cut-ofif: off <15)
— /5% 1INl dementia (need cut-ofiff off <15)
— 100%: In elder controls




Finger Tapping: Conclusions

¢ Dominant hand score most effective
¢ Must use gender-specific cut-offs
» Moderate sensitivity

¢ A part off neuropsychological battery,
therefore nor extra administration
time




Now what? How to Interpret
the tests In concert

Victor, Boone, Serpa, and Buehler ([almost] in
press)

& Subjects

— 37/ noncredible (defined by >2 or more failures on Rey
15-itme plus recognition, Dot Counting, Warrington
]\c/V_ord)s, b-Test, Rey Word Recognition and motive to
eign

— 66 credible (defined by failing <2 of the above indicators,
no motive to feign, and did not meet criteria for mental
retardation’ or dementia

— Predictor Variables: Digit Span (RDS), RO equation,
RAVLI effort eqguation, Finger Tlapping
¢ Pairwise failure was SUPErior to USE of any. one test by
itSelf (sensitivity: = 88:8%), SpecifiCity =193.9%), overall
hittrate = 90.35%).
o One failure was highly: sensitive (94.6%) but: with low
SPECIfiCity N (5B2950)8

¢ Failure on three tests was associated with almost

perfect specificity (98:5%) but low sensitivity
(51:496):

¢ Thus, failure on two tests was the most accurate
and efficient foridetermining group membership




Now what? How to Interpret
the tests In concert

¢ Other authors have also reported
that 2 failures is most effective in

Separating groups:
o Meyer and Volbrecht (2003): 2 of S
INdIcators
o Sunr et al. (1997): 2 off 4 Indicators

¢ Larrabee (2003): 2 of 5 indicators




Faillure on >2 Iindicators:

¢ Appears to be best cut-off

¢ However, cannot be used as absolute
criterion
— Some patient subgroups are particularly.

likely ter show false poesitives on effiort
LEeSts



How to limit false positive identifications

¢ First, administer several effort
Indicators

— Fallure on increasing number. of
Indicators does not Increase sensitivity,
DUt dOEesS INCrease SpPecIficity.

¢c.g., 1/10 x 1/10 x 1/10 x 1/10 x 1/10" X
1/10r="1/1,000,000

¢ 2/10 faillures versus >5 out of 10 fallures
(949 specificity, versus essentially: perfiect
SPECIFICIEY)




Adjust cut-offs

¢ Second, adjust cut-offs for conditions
that reduce specificity.

— Low IQ?

— Dementia?

— ESIL and Ethnicity?

— Learning disability?

— Psychiatric Condition?




|Q and Effort Test Performance

¢ 189 neuropsychology clinic outpatients

— No_motive to feign (not in litigation or
attempting te ebtain disability compensation)

— Excluded dementia, amnestic disorder and
somatoform: disorder

— Mean age = 43.6 (SD = 14.1)
— Mean education = 12.8 (Sb = 2.8)
— 53% female

o Dean et al. (2007)



Effort tests failed by 1Q band:

FSIQ band n Mean failed range Mean %
50-59 3 4.0 1-6 60%
60-69 12 2.9 1-6 44%
70-79 48 |1.1 0-4 17%
80-89 44 5 0-4 8%
90-99 39 3 0-2 7%

100-109 27 2 0-1 4%

110-119 11 4 0-2 6%

>120 5 2 0-1 5%




Table. Specificity of each indicator by 1Q band. As 1Q| | ...

IQ Band RMT FTT DCT R-O DSp DisckFx Reyl5 ReyW

50-59 (0[0) (0[0) 33 |33 33 67 33 0

60-69 67 (0[0) /1 | 64 33 75 45 57

70-79 100 83 85 |81 81 93 68 85

80-89 100 93 88 |85 98 95 84 71

90-99 100 97 88 | 93 97 93 90 (0[0)

100-109 100 89 10 | 88 (0[0) 89 100 (0[0)
0

110-119 (0[0) 89 10 | 80 (0[0) (0[0) 91 (0[0)
0

120-129 100 100 10 | 100 100 80 100 100




Conclusions about |1Q and Effort:

¢ Effort test performance is significantly

related to intelligence

¢ Individuals of MR levels of intelligence
fall on average >44% of effort tests In a

pattery even when putting forth full effort
& SpPEcIficities ofi most Indicators drop te

Inadee
POKAEr

uate: levels with individuals of
Ine and MR 1©

¢ In asu

psample off MIR'SS, adeguate

Sspecilicity. enly feundfer theWarrington

and fingertapping, FTOMMV



Dementia and Effort Test Performance

¢ 214 patients with dementia

— no motive to feign (not in litigation or
attempting te ebtain disability compensation)

— EXxcluded patients with deliritm and amnestic
disorder

— Mean age = 63.5 (S = 15.1)

— Mean education = 13.1 years (SDbr= 2.9)
— 490945 female

— Mean MMSE = 18.5 (SD' =6.0)

o Dean et al. (IR press)



Specificity by MMSE 21-30  15-20 <15

DS ACSS 84% 67% | 33%
4-digit x 94% 83% | 100%
Voc - DS 94% 100% | 100%
Dot Counting 717% 44% 8%
TOMM 63% 33% | 0%
Warrington 713% 20% 0%
15-item 21% 0% 0%
tapping 70% 83% 100%
b Test 50% 38% | 0%
Rey Word 64% 83% | 50%
RAVLT equ. 15% 0% 0%
RO equation 44% 15% 0%
RO/AVLT fx 44% 29% | 0%




Conclusions

¢ Most indicators had specificities 30-70%

— Although cut-offs for some Digit Span
Indicators (VVocab minus Digit Span and 4-digit
time) maintained >90% specificity.

— Finger tapping specificity was preserved in AD
and FID, but not vascular dementia

< Add'usting CUt-offS to protect sl:>ecificity Ip
a dementia population generally: loewers
sensitivity: tor Unacceptable levels

o New measures need torbe developed or
therdiffierentialldiadgnosisiofiactialiand
[eigneddementia




Ethnicity/ESL and Effort Test Performance

¢ Study 1: 168 fluent English-speaking
neuropsychology. clinic patients

— exclusion criteria: in litigation or disability-
seeking; FSIQ <70; diagnosis of dementia

11%

[J Caucasian

19% [1Hispanic

51%

Bl African American

[JAsian
19%

Salazar, Wen, Lu, & Boone (2007)



Group Comparisons

¢ Group comparisons

— Groups comparable in age, but differed in
education (educational level only sig related to
Digit Span ACSS and RDS and RO/AVLT £x)

¢ Asians and Caucasians>African-Americans and
Hispanics; African-Americans>Hispanics

— Caucasians > Hispanics
+ Digit Span ACSS and Reliable Digit Span

— Caucasians > African Americans

» RAVLIF recognition, RAVLIF recognition eguation, RO
effort equation), RO/AVIIIF disc. filnction



Specificity by Ethnicity/ESL

Test White |AA Hisp |Asian |ESL
DS ACSS<5 08.8 93.5 |87.5 |100 88.9
DS RDS<6 100 93.3 |815 |93.7 84.0
15+rec<20 87.5 79.2 |759 |78.6 82.6
AVLT rec<7 97.5 86.7 |100 82.4 95.8
ANV I =To [ % 85.1 724 [92.3 |86.7 05.7
Warr <33 100 100 100 100 100
DCT >17 91.8 92.0 |92.6 |81.3 81.8
RO eq <47 94.0 66.7 |79.2 |93.7 90.9
Disc Fx<.40 94.0 81.8 |95.6 |86.7 05.2




Cut-offs that maintain Specificity >90%

Standard White |AA Hisp |Asian |ESL
DS ACSS<5 (<6 <5 <4 <5 <4

DS RDS<6 ) <6 <5 ) <5

15+rec. <20 <18 <17 <15 <12 <12
AVLT rec.<7 |<9 <4 <10 |5 <11
ANV I =To [ 2 | <1 <13 |5 <13
Warr <33 <39 <37 <40 |<35 <40
DCT >17 >15 >17 >16 |>21 >21
RO eq <47 <47 <34 <44 | <47 <47
Disc Fx<-.40 |<-.19 |<-141 <24 |<-.86 |<.30




Study 2: Effort Test Scores in Monolingual
Spanish-speakers

¢ 108 Male Native-Spanish-speaking
Day lLaborers
— Mean age of 30.58
— Mean educational level oft 6.11 years

— Mean residency in US off 44.34 months

¢ EXclusion criteria: head injury, DX of
cognitive diserder, substance abuse

¢ Salazar et ali (2005)



Monolingual Spanish-speakers

¢ Rey 15-item plus recognition

¢ Dot Counting Test
& Cut-off >17:
— specificity. = 95.4%
— Cut-ofiff <20:
& Specificity
— 81% In >6 years education
— 68% In <6 years education

— Cut-ofir <17
& SpECIficity,
— 0% 1IN >6 years education
— 8290 In <6 years; education




Recommendations

¢ 1) Ultimately, cut-offs will need to be
developed for
ethnicity/acculturation/ESL

— However, current data are preliminary.
(small n’s, groups may not have been
comparable in diagnosis)

— Educational level is a confiound




Recommendations

¢ 2) In interim, “de-emphasize” those

failed effort indicators on which your

patient’s ethnic/language group

Underperforms

—e.g., hote i patient only fails those
Indicators which are problematic for
nis/her ethnic/language groups; I so,
add a caveat indicating that cultural
[@CLOrs may. have Impacted! pErfeormance




Learning Disability and
Effort Test Performance

¢ Many_effort tests involve reading,
letter identification, rote math skills

Does this place LD
iIndividuals at risk for failure
on these measures?

Warner-Chacon & Boone (2007)

Ziegler et al. (under submission)



Learning Disablility and
Effort Test Performance

¢ LD population (n = 31) receiving services
through Office of Disabled Student
Services at Cal State Northridge

— Dot Counting Test
& Requires rote math skills/basic multiplication

¢ |.D scored significantly. higher than noncredible
subjects

¢ Cut-offf >13 associated with 909%s specificity.

— B liest

¢ Requires rapid' letter identification

¢ LD’ scored significantly. Righer than noncredible
SUBbjects

¢ Cut=offf > 140 associated With 90% specificity:




Impact of Learning Disability
on Effort Test Performance

— Rey 15-item + Recognition
& Requires recall/identification of letters and numbers
+ LD scored significantly higher than noncredible
& Cut-offi <20 associated with 93% specificity.

— Rey Word Recognition llest
& Requires recall/identification (reading) off Words

¢ LD = controls (2 aroups collapsed: for determining
cut-offs)

¢ .D. and controls scored significantly. higher than
noncredible




Impact of low math skills
on Digit Span and Dot Counting

& 242 neuropsychology clinic patients with no
motive to feign

— For Digit Span ACSS and RDS, specificity intact with
Arithmetic subtest ACSS (AACSS) >7, however with
AACSS of 5 or 6, specificity for RDS was 78% and Digit
Span ACSS was 80%, and with AACSS off <4, specificity.
fior RDS was 58% and Digit Span ACSS was 66%

— For Dot Counting, specificity: was maintained at
Arithmetic ACSSioff >9, however, specificity. declined to
83% withi AACSS of' 7 or 8, te 78% with AACSS of 6, to
68% with AACSS of 5, and to 58% for AACSS <4.

¢ [hus, Digit Span and Dot Counting. pErOrMance
S| relateditormathrability andicit=off adjiStmeERts
aS a function oA thMEtiCPACSSImay berrequired




Conclusions/Recommendations

¢ Identified LD does not appear to raise risk
of false positive identifications to any.
significant degree
— Although the empirical data have been
confined to college student LD subjects, who
may. not be representative of the entire LD
population
¢ Examination ofi clinic patients with' low
math skills reveals elevated false pesitives
on Dot Counting and Digit. Span: effiort
INAICATOS

¢ Nor data fior many: Effort InAIcators




Psychiatric Conditions
and Effort Test Performance

¢ Many_effort tests involve processing

speed and attention

— Does this place depressed or psychotic
Individuals at risk for failure on these

measures?

¢ [n some neuropsychological reports it has
DEEN asserted that patients may have falled
effort tests because of depression — IS this

true?

Goldberg, Back-Madruga, and Boone (2007)



Impact of Depression/Psychosis
on Effort Test Performance

¢ 64 older outpatients meeting criteria for major
depression and 28 outpatients with chronic
schizophrenia at Harbor-UCLA Medical Center

— Dot Counting Test
¢ Patients with depression and schizophrenia scored

significantly higher than noncredible subjects

— Cut-offf >12 associated with 90% specificity in
depression

— Cut-off has to be raised to >19 to achieve 90%
SPECIfiCity, in schizophrenia

— P Tlest
¢ Patients with depression and Schizophrenia scored

Significantiv-higher than ' noncredible 'stubjects

— Cut=ofifi >120 associated with 90% SpeCIfiCity, in
dEpPression

— Cut=ofifhas terbe raised ter > 190 torachieve 89%
SpPECificity iniSchizophrénia
Boone et al. (20022, b)




Impact of Depression/Psychosis on Effort
Test Performance

¢ 64 older outpatients meeting
criteria for major depression at
Harbor-UCLA Medical Center

— 15-item Test and Dot Counting Test

o Mild (n = 22), moderate (n = 31), and
severe (n = 11) subgroups: did not differ
N test perfeormance

— Specificity: >90%

Ceeret al. (2000)



Impact of Depression/Psychosis on Effort
Test Performance

¢ 42 outpatients with depressive sKmptoms and/or
diagnhosis and 27 outpatients with psychotic symptoms
and/or diagnosis at Harbor-UCLA Medical Center

— Finger Tapping Test (dominant hand score)

¢ Female depression and psychosis %)roups scored
significantly higher than noncredible female
subjects

— Cut-ofif <38 associated with 90% specificity. in
depression

— Cut-off has te be lowered tor <32 to achieve 88%
SPECIfiCity IN PSYCROSIS
+ Male depression droup: scored significantly: higher
thanfnencredible maler subjects

— Cut-ofif <38 associated with 95% Specificity. in
depression

— Cut-ofif <40 associated with 909% Specificity in
SChiZophrenia

Arnold et al. (2005)




Conclusions

¢ Our data suggest that

— depression and psychosis do not
significantly. impact finger tapping
performance

— Depression IS not associated with lowered
performance on Dot Counting or original
Rey 15-item, but is associated with mild
lowering of scores onib llest; however, cut-
off's canl be adjusted to maintain speC|ﬂC|ty

— PSYCROSIS IS associated with mild lowering
ofi pErfiormanceron Dot Cotntingranditora
Somewhatidreaterextentionithe brnest;
HOWEVER, Cut=ofifSican beradjustedito
maintain SPECITICILY,

& [he lowered performance Inrthe psychotic group
aPPEArS tor e confined tera subgroup with
lowered educationalllevel and” cognitive function
(Teroweread™MSE: Back et al., 1996)




Boone's Checklist regarding measuring
Response Bias

Administer numerous effort indicators
— Not <5 and preferably more (more confidence in conclusions)

— Check for performances likely pathognomonic for feigning
(e. .,_I_sigr;iﬁcantly below chance on FC, numerous circled “d's”
on est

Determine iff patient IS in a high risk group regarding effort
test failure
— Iff so, adjust cut-offs for specific differential diagnosis
¢ E.g., actual versus feigned dementia, mental retardation,
psychosis
Check qualitative behaviors ((Claim can't identify, touched
fiNGEr bECauseNtis nuUmb) Claim can‘t lift iinger up. from
tapper, drawing objects upside down)

ASSESS ol INCORSIStENCIES hetWeen test scores andrADILS
andiBEtWEERTEStISCOrESIOVERHIME

ASSess WhEethEer cognitivVe SCOrES are expected fior claimed
diagnosis (mild Bl dEepression, Etc)




Future Research

¢ Effort indicators specific to particular
differential dlaqnoses need to be
developed

— E.g., tests effective for normal 1Q
populations are not necessarily effective
In low: I@Q groups, etc.

¢» Need to incorporate differential
WEIgnting of effort tests based on
SensItivity.




Suspect Performance
In the Context of Mild TBI

¢ 39-year-old male attorney involved
iIn motor vehicle accident 5 years
Previous

¢ No loss of consciousness, head a
traumatic on evaluation, alert/fully.
oriented, and did net complain: of
nead symptoms

¢ Brain CIF and MRI normal



Suspect Performance
In the Context of Mild TBI

¢ Returned to work full-time

¢ At time of eval, complaining of
severe daily headaches, dizziness,
neck and back pain, depression, poor
sleep, anxiety attacks, “intrusive
thoughts™, nightmares, poor
MEmOry, reduced concentration, and
problems in word-finding, math, and
“thinking clearly*



Suspect Performance
In the Context of Mild TBI

¢ However, failed 9 of 13 indicators:

— Failed 2 dedicated effort tests:
o Warrington = 29/50 (cut-off <33)
¢ Rey Word Recognition Test = 4 (cut-off for men <5)

— Not credible on standard cognitive tests sensitive to
feigned performance

¢ Finger llapping: dominant hand = 38 (cut-off for head injured
males <358

& Digit Span ACSS = 5 gcut-off <5), and mean time to recite 3
digits = 3 (Cut-offr >2°)

¢ RO Equation’ = 30! (cut-ofiff <47)

o RAVIDI Effort Equation = 4 ((cut-offf <12) and RO/RAVII
discriminant fitnction = -1.775 (cut=ofii <-.40)

¢ Finger Agnesia errors = 4 (cut-ofifi >3))

— When middle finger on left hand totched), he paused, and, with
eyes closed, saidrthat “that finger Is numb™
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Suspect Performance
In the Context of Mild TBI

¢ On personality inventories/pain symptoms
guestionnaires,

= MMPI-2

o Fake Bad Scale of 34 (=30 associated with 100%
probability: off malingering)

o VRIN = 381 (his extreme carefulness in completing MMPI-2
would net be predicted/possible ifi RIS oW COgRItIVE SCOreSs
WEFrEe accurate)

— MSP@
¢ Score off 34 (cut-offt =14



Actual and Improbable PTSD
and Patient on FBS

40 -

35+

30+

25 OPTS

20 - CIIPTS (lit)
154 M Patient x1
10. O Patient x2

FBS

Greiffenstein et al. (2004)



PTSD

¢ PTSD does not affect cognitive
abilities and so SV Is should not be
affected at all.

¢ In Roger Gervais ‘s series, PISD
cases falled effort tests less often
than any ether diagnoestic group.



Suspect Performance in Mild TBI

¢ Improbable test scores:

¢ Test scores did not match those expected for mild
traumatic brain Injury.

— 5 meta-analyses* show no chronic cognitive seqguelae from
mild TBI (as defined by loss of consciousness <30 minutes,
Glasgow Coma Scale 13 to 15 of 15, anterograde amnesia
<24 hours, time to follow commands <1 hour, normal brain
imaging)

¢ lest scores do not match ADLs

¢ Claimant was working for a legal temp: agency: up ter 1'5
ROUKS INfGRE day,

“Belanger, et all (2005); Belanger atVanderploeg (2005)7
Carrolltet ali (2004); Frenchami et ali (2005)), Schretlien &
Shapirke: (2003)
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