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Effectiveness of the Rey—Osterrieth Complex Figure
Test and the Meyers and Meyers Recognition
Trial in the Detection of Suspect Effort

Po 4. Lu'~, Kyle Brauer Boone', Louis Cozolino®, and Cary Mitchell®
‘Harpor-UCLA Medlml Cenier, Torrance. CA, USA, and “Pepperdine University. Culver City, CA, USA

ABSTRACT

The Rey—Usterrieth Complex Figure Test {RGCFT) is @ popular measure of visvoconstructive sikills and
visual memory, A recogaition memory trial was recently developed by Meyers and Meyers (1995 and
attached to the standard administralion of the ROCFT. The additior of this recognition paradigm {comprised

of 12 small designs from the crig
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jon trial show considercbie potential for detecting non
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INTRGDUCTICON

MNearopsychologists are Increasingly being asked
0 conduct independeat neuropsychologica
evaluations of individuals involved in civil or
criminal  litigation. In addition 10 assessing
copnitive status and functional capacity, the
examiner is aiso ssked to address wheather the
cognitive symptoms claimed by paiients or

lally gseful insument in capiuring suspect ¢
es lypically operate from the misconception that recognition memory i
brain injury and, as a result, suppress recognition performance. The ROCFT {copy, immediate
i, and the recognitiim triady was administercd to four seis of participants: 38§ paiients with suspect
fforn 7# neurcpsychology cilale pdnen[a with verbal memory impairment. 17
¢ patieais without memory impairment. Group comparisons revealed
. immedlaie reca
; ’)l), with the suspect effort group displaying significantly lower performance on the copy and
fiale vecall scores than e verbal memory impaired an
all
on of the recognition triaf revealed the presence of
with significantly higher [requency by the suspect effort patients. A combination score
ruc posilive recognition, and atypical recognition error scores yielded a sensitivity

of nonmemory tmpaired ciinic patients.

{ EOCFT stimulus interspersed among 12 foils; makes ROCET a
cffort because paticnis zrtemptina to feign memory

is as impaired as free recall in
recail {i.c..

clinic patients with visual

i, and rccognition scores of the ROCFET

ponmemory impairad clinie patieat groups,
three clinical groups. Furthermore, quali
“afypical recognition errots” that were

patients, 12% of
Thus, ihe

redidle effort.

crimninal defendanis are credible. [f there are no
methods to verify thai o test-taker has appiied his
ar her best effort in the evaluation process, then
the test rzsults are of little or no vaiue, During the

past {5 years, well over 300 articies have
appeared in the neuropsychoiogical literature

concerning ihe issue of malingering of cognitive
symptoms (for reviews see Franzen, Iverson, &
MeCracken, 19940; Hayes, Hiisabek, & Gouvier,
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1899; Nies & Sweeat, 1994, Sweet, 1909). While
mach of the research has been direcied al de-
zloping specialized cognitive tesis o discreetly
assess motivaiion, many standard neuropsycho-
logical insttuments also possess substantial
potential for the identification of inadequate
tasi-taking effort.

The Rey—Usterrieth Complex Figure Test
(ROCFT: Rey, 1941) is a popular measure of
fruction, perceptual organiza-
tion, and shott-term visual retention. One admin-
istration of the test involves the preseniation of a
complex 2-dimensiona! geometric desiga that the
examinee must first copy then reproduce irom
memory atter & 3-min delay (Rey, 1941,

visuaspat

0N

Several factors suggest thai the ROCFT may
be an eifective instrument in the identification of
suspect effort. First, even though the stimuius
appears very complex, it is acigally composed of
simple geometric shapes and  fgures: hence,
copying the design is an objectively easler fask
tharn it uppears, as evidenced by the highiy skewed
distribution and restricied variance in the copy
scores reported by various normative  studies
{Beiry, Allen. & Schmitt, 1981: Boons. Lesser,
Hill-Gutizrrez, Bermar, & D’ Elig, 1993; Meyers &
Meyers, 995, van Gorp, Saiz, & Mitrushing,
19903, Second. patients attempting to feiga or
exsggeraie cognitive impairment typically possess
a0 knowledge of how constructional shilities are
affectad by various pathologies, so thev are left to
conjeciure as io what a complex figure might look
like 1f drawn by an individual wilh & ncurologic
disorder. Consequently, they produce more errors
of distortion, omission, and cormmission, as well as
rare features, than patients with brain injury
(Benton & Spreen, 1961, Qualitative examination
of ROUFT drawings by sirmmulators has revealed
transposed figures that were mirror images of the
original stimulus, which are extremely uncom-
mon in clinical seitings (Klimezak, Donovick, &
Burright, 1997). Finally. ithe testing procedure
involves muitiple irials (copy. recall, and recogni-
tion), making it potentally very difficalt to
fabricate an internally consisient pattern of con-
structivaal and memory deficiis.

Some past studies investigating suspect patteras
of performance on common cogaitive measures
zave included the ROCFET as part of the t2st battery.

van Gorp et al. (1999) reported that the ROCFT
copy score diitered significantly between head
injured patients classified as “probable malin-
gerers” and “nommalingerers,” with the fommer
group obtaining sigr iy lower scores. Simi-
larly, Kimczak et sl

{1997 observed that simu-
lator groups peiformed coasiderably worse than
normal conirols or a numaber of seuropsychologi-
cal tests including ROCFT recall. In contrast,
Chouinard and Roulsau (1997) reportad that their
dissimulation group {suspected maiingeress and
volunieer simulaiorsy actually performed signifi-
cantly better than a combined patient group
paiients with ammnesia, froatal lobe pathology,
and moderate memory impairmeat) cn the copy
and immediale re scores of the ROCFT, they
farther observed that few simuiators obtained
severely impaired scores. The inconsistent resulls
may be partially explained by methodological
differences, or more specifically, sampling diffes-
ences among (e studies. Rogers 2t al. (Rogers &
Cruise, 1998; Rogers, Harrell, & Liff, 1993} aave
often cautioned sbout the limitations it external
validity of simulation research design. The
usiknown generalizability of the findings obtained
on simulalors to actual malingerers in real-world
settings complicates interpretation of resuits and

most likely contributed o the divergent conclu-
sions regarding ROCFT performance and effort
status,

The introduction of a recognition trial for the
RCCFT (Meyers & Meyers, 19935) may eahaace
its effectiveaess i detecting suspect effort. Maay
“effort” tests involve recogaition paradigms in
which the patient s asked to identify previously
seen stimuli from choices rather than recalling the
mformation unassisted. The rationale behind the
use of recognition memory tasks in the detection
of noncredibie memory compiainls appears (o
emanate from the incorrect beliel heid by the
general pubiic that recogaition maemaory gnd spon-
tunieous recuall are of comparabie diffic
both processes are sublect 1o similar severity of
tmpairment in brain injury. Noncredible patients
are unaware that recognition mamory, because of
its iess demanding asture, 1s relatively spared in
most neurological illnesses (Biader, Villanueva,
Howieson, & Moore, 1993) and tend 1o sup-
press pariormance on recognition memory fasks.
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The reuropsychoiogical literature has repzatedly
cgemonstrated thal examinees exhibiling suspect
effort perform substantially worse onr recognition
memory tasks when comparad (o patients wio are
exerting full effort (Beetar & Williams, 1995;
Brand:, Rubinsky, & Lassen, 1983; Wiggins &
Brands, 1988).

Mevers and Volbrecht {1999 condacted an
initial examination of the efficacy of ROCFT
with the recognition trial in detecting suspect
effort. The administration procedure employed by
the study invoived direct copy, 3-min delayed
recall, 30-min delay recall, and recogniiion trials.
The study evaluated ROCFT performance in liti-
gating versus nonlitigating miid head injury
oatients (less than 5 min of foss of consciousness),
and 10 “makingerers” (based on litigation status
and faiturs on effort measures) versus 25 simula-
tors. The dependent variables of interest were
comprised of memory error patterns {MEPs).
Meyers and Volbrecht {1999) reported that ail of
the “malingerers” and 80% (20 out of 23} of the
simulators produced either a “Storage” WEP
{defined 4as a decline of more than 3 7 scores
from the 3-min deiayed recail trial o the recogni-
tion trial; Meyers & Volbrecht, [998) or an “Atten-
tion” MEP (achieved when 3-min delayed recall,
30-min delayed recall, and recognition scares all
fail below a 7 score of Z4; Meyers & Volbreci,
1998). None of the nonlitigants obiained these
MEPs. which led the researchers to suggesi that
these error patterns may be unique Lo noncredible
effort. Hven though interesting findings emerged
from the study, the resuits obtained on simulatoss
may rot be generalizable to reai-world malingerers
(Rogars & Cruise, 1998; Rogers, Harrell, & Liff,
1993), Furthermore, i sample size of suspected
“malingerers” is small, and the absence of a
memory impaired comparison group glse lmits
the generalizability of the findings to populations
whe present with memory impairment bui are
apolying normal effort.

The purpose of the present study was to deter-
mine i a scoring procedure incorporating ROCFT
copy, 3-min delayed recall, and recognition scores,
would be effective in classifying a large sample of
“real-world” patienis documented to have suspect
effort and a heterogeneous neuropsychology clinic
referral sampie.

METHOD

Subjecis

Cae-hundred twenty-eight English-speaking patienis
were tetrospectively identified from the archives of
clinical charts based on conseculive evaiustions from
ihe Neuropsychology Assessment Service at Harbor-
UCLA Medical Center and the private practice of the
second author.

Fuatients With Suspect Effort
Determination of noncredible cogaitive syraptoms was
dependent on the convergence of multiple independent
signe of suspect effort. In order to be included in this
group, palients had to display all three of the following
inciusion criteria: {1} involvement in litigation or seeking
o obtain or maintain disability benefits for reporied
sympicms and Impairments at the time of svalusion, (2)
evidence of noncredible cognitive symptoms drawr: [rom
at least two of six tests designed to discreeily assess
motivation and cooperaton {Table 13, (3) at least one
of six “external” criteria or behavioral presentaiions
(Table 2) that are often observed by clinicians as signs
of noncredible sympiomatology (Dreiifenstein, Baker,
& Gola, 1994; van Gorp et al.. 1999).

The presenting diagnoses of the 38 participants
comprising this study group are presented in Tabie 3

Memory Impaired and Nonmemory
Impaired Newropsychology Clinic Patients
This group was composed of 70 patients who were
referred io the Neuropsychological Assessment Service
at Harbor-UCLA Madical Center for nevropsychologi-
cal oevalugtion and were diagnosed with  various
neurological or psychiatric disorders. Subjects were
classified as verbal memory impaired i they performed
below the Sth percontile on any of the foilowing two
tests: the Logical Memory I subtest from the Wechsler
Memory Scale — Revised or 3rd ediilon {WMS-R/
WMS-3) or the 20 min delayed recall trial of the Rey
Auditory Vertal Learning Test (RAVLT; Geffen, Moar,
G Hanion, Clark, & Geffen, 990). Subjecis were
ideniified as visual memory impazired if they performed
below the th percentile on the Visual Reproduction I3
subtes: from the WMS-R/WMS-3. Of the 70 clinic
patienis, 23 subjects had verbal mernory impairment,
17 had visual memory impairmeni, and 3Q patients
were  clas d as aonmemory dmpaired as thoy
demonstrated low  average or betier performance
{ >9th percentile} on all of the above three tests.

Adl participants possessed adeguate comprehension
o understand simple tasks and had sufficicnt motor
ability to complete eack measure. None of thesc patients
met the inclusion criteria of the suspect eftfort group.
Furthermore, subjects were exciuded from the study if
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Table 1. Psychometric Incices of Suspect Effort.

Tests

Cut-off criteria

S:udy

1. Rey 15-item Test
2. Word Recognition Test

3. Harbor-UZLA b Test

4. Warrington: Recognition
Memory Test — Words
5. Digit Span

6. Rey Auditory Verbal
Leaming Test

<9 ltems correct

Towl correct — false positive errors <6 or
Total score < Rey Auditory Yerbal
Learning Test Trial 1 recail score

»>Z Commission errors or >1 *d”
{ommission erross or >40 Omission
arrors or >12min complation fime

Total score < 33

Age corrected scaled score <4

Recognition score <7 or Recogaition
score < 3 min free recall score

Lezak {i993)
Greifieastein et &l (199%)
Lezak (1963)

Boone et al. (2000)

Iverson & Franzen (1994)

iverson & Franzen {1994)
Suhr et al. (1997}
Suhr et al. (1997)

Note. To be included in the suspect effort group, each subjec: kad to show at least two observations of noncredible
cogaiiive symptoms drawn from: at least two of the above six wesis.

Table 2. Behavioral Tndices of Suspect Effort {(Followed by Exampies).

Behavioral indices

Examoles

1. Patiern and severity of neuropsychological
impairment not consisteat with medical or

asychiairic condition

Bilateral impairment in

molor dexterity in a patient

with a disereie unilateral stroke

2. Malor coniradiclion beiween self-report of
symptoms, medical records, and observed
behavior {includiag surveillance)

3. Markedly inconsistent performances
during tesiing session

4. Markad inconsistency in post-injury/iliness
redropsychological scores across scparate
testing evaluations

5. Marked inconsistency between neuropsycho-

fogical scores and activities of daily lving

6. Implausible self-reported symptoms

Cannot repeat digits or perform simple calculations
during exam but is shown on surveillance tape
cenducting shopping and banking srensaction
without assisiance

Cannot repeat words “ball.” “flag.” and “tree” bul
sporitaneousiy repeals compiex iest insiraciions

Marked drop from average to impaired { <2ng percentiic)
on identical lests

Produce severely impaired tesi scores but lives
independently, work time. handies own
finances, drives, cic.

i can only see letters upside down and backwards; |
cannot sez through glass, I do not remember what a
red light ai an intersection means

chart review revealed: (1) presence of a dementia  the memory impaireé and noamemory impaired clinic
syadrome as definad by the Diagnostic and Statistical — patienis are listed in Tabie 3.

Manual of Menial Disorders — 4th edition (DSM-IV,

American Psychiairic Association, 1994), or (2) & Fuil-

Secale. Verbal, or Performance 1Q score of less than 70 on

rocedure for Administration of ROCFT

the Wechsier Aduit Intelligence Scale — Revised or 3rd The Rey--Osterrieth Complex Figure Tes: was admin-

edition (WAIS-R/WAIS-3). The presenting diagnoses of

istered as part of a neuropsychological test batlery.

Material may be protected by copyright law (Title 17, U.S. Code)
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Table 3. Presentiag Diagnoses of the Suspect Effort and Neuwropsychology Clinic Patiznis.

Presenting complaint Suspact Verbal memory Visual memory Nonmemaory
effort impaired 1mpaired impatred
Alcohol/Drug Abuse 0 2 0] i
Anoxia 2 it 4] 0
Bipolar Disordar 2 1 2
Body Tremors 0 0 0
Brain Aneurysm 0 i 0 O
Chronic Fatigue Syndrome i 0 0 G
Chronic Pain 9 i 0 3
Dermentia 0 0 G
Depression/Anxiety 10 & 6 14
Epidural Abscess i 0 O
Head Trauma 22 2 2 &
HIV infection 1 ! ¢ 3
Hydrocephaius 0 0 0 i
Kliinefelter Svndrome ) { 0 i
Leuarning Disability H 2 0 {
Lupus {0 0 J
Multiple Sclerosis 0 1 ! u
Psychosis i 3 2 4
Seizures i i 0 g
Sorautoform Disorder 2 0 0 0
Suroke 3 0 3
Tourette’s Syndrome 0 0 i U
Toxic Exposure i 0 0 J
Tota! 58 23 17 30

The participants were first instructed to copy the figare
oato a sheet of biank, white, 8.5 . x 11 in.-sized paper.
Alter the direct copy. 4 phonemic based verbai fuency
task {FAS; Berton. 1967) was administered, which
takes approximately 3 min to complete, after which the
patizat was asked to reproduce the figure from memory.
irumediately after the reproduction, the participants

rere presented with the recogaition trial developed by
Mevers and Meyers (1995). The 4-page recogaition
response sheets contained 12 individual designs from
the figure interspersed with 12 distractor items rthat
were 10t part of the fgure. The participants were asked
to circle the designs that were part of the larger figure
thal they had copied.

Scoring

There are |8 scorabie Rey-Osterrieth elemenis, each
referming to specific areas or details of the figure. Two
poinis can be earned for 2ach of the 1§ units based on the
guality of the detail and its placement position within the
design: therefore, the maximum score Uit can be
achicved on this lest is 36 points (Lezak, i695: Mevers
& Meyers, 1995). One point ted for either
distoriton of slement or improper location. A distoried
and poorly placed design element receives a score of one-

half point, and cemplete ormission of the detail resultsina
seore of ). The scoring system remains the same for
immediale recal! (i.e.. 3-min recall). Al the RQCFT
drawings were re-scored by a single experienced rater
{KBB) blind 0 group menibership; the re-scored data
were used in ail statistical unalyses.

For the recognition trial, the 1ol number of design
clements circled that were part of the Rey—Osterrieth
Complex Figure and the nember of 5
were recorced. A maximus score of 12 irue posilive
identifications and 12 ¥als errors can be achieved
cognition irial (Mevers & Moyers, 1995),

The four scores used [or szatistical anaivses were:

{

{2) Imrmedinie recall score (lotal score on the 3-min
delayed recall trial):

{3) True positive recognition score {lotal rumber of
correct figures circled);

{(4) False positive errors (tolal number of distractor
items circled:.

Data Analysis
"Tublc 4 shows the descriptive statistics for age, education.
and gender distribution for the four study groups.

Material may be protected by copyright law (Title 17, U.S. Code)
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Table 4. Means, Standard Deviations, Rangss, and Distribution of Demographic Variables.

Clinic patlents

Suspect Verbat memory Visual memory Nommemory
affort impzired impaired irmpaited
N 58 23 17 30
Age {years) 433117 4284 14.6 453 =147 40.7 2123
(17-64) {18-53) {24-63) (19-62;
Hducation (years) 1249--32 129429 22422 13.1+£3.1
(4-20) (9-21) (7-16} (7-21)
Gender (M/F) 31727 15/8 6/11 20/10
Comparisons of demographic characseristics using one-  RESULTS

way analysis of varfance (ANOVA) revealed 7o sig-
it group diffcrences in oage, K3, 124) =067,
. or level of education, £{3, 124) =0.34, p= 80,
and chi-square analysis did not reveal statistical dif-
ference in gonder distribution, \'2(3, MN=1281=5.29,
p=".15. Because of the lack of significant demographic
differences among groups, the effects of these var-
labies were not factored into subsequent snalyses.
Staiistical examination {(Kolmogorov—Smirnov test
of aormality) of the distribution of the ROCFT scores
among the study samales revealed that the irnmediate
recall score was normadly distributed for alt four
groups, but not for the copy. true positive recognition.
and false sositive error scores. Group comparisons for
the ROCFET dzlay score were yzed using one-way
ANOVA followed by Schefie tests {or post hoc analysis
of any significant group differences. For ihe scores that
were nog nor*mzll) di

ibuied for all four groups.
e {Kruskal-Wallis ANOVA)
was used and post hoo comparisons for significant
group differences were accomplished asing the Mann-
ney & test. To adjust for the number 9 group
comparisons, Bonferroni correction was applied. set-
ting the level of signicance at .06

Sensitivity {the propomm of Irely noncredibie
individuals who are id ed as suchy aad specificity
(the proportion of cooperative individuals who are
classiied as credibie) rates for a range of ROCTT
scores were compuled to determine cutolf scores that
yieided high sensitivity while maintaining high speci-
fleity {1.e., >00%0). In addition, positive predictive
vaiues {PPV: the likeiinood that a person classified as
noncredible is actnaily exhibiting suspect effort) and
negative predictive values (NPV,; the likelihood that a
person classified as cooperative is actually exhibiting
adeguate cifort), were also compiled for the sludy base
rate value of 45% as weil as af aiternative base rale
vaiues of 15% aad 309

For the copy scors of the ROCFT, the Kruskal-
Wallis  ANOVA  revealed significant  differ-
ences among groups. v (3. V= 128)=33.37,
p < 0001, Mann—Whiiney I/ wsis revealed that
the suspect effort group cbtained sigaificantly
iower scores in copying the compiex figure when
compared to ihe verbal memory impaired cliaic
patients (/= 282.0, p < G861 and pattents with-
out memory impairment (I =342.4, p < 0001),
but nol clinic patieats with visual memory
impairment (/=3%21.5, p=.20). i
mernory  impeired group aiso
cantly from the verbal memory impaired clinic
patients (U = 84.0), p = 002} sl the nonmemoery
irpaired clinic patients {I/=101.5. p=.001) on
ihis variabie, bat the latier two groups did nol
differ significanily from each other (p > .68).
Onz-way ANOVA of the ROCFT immediate
recall score indicated a signiflcans group differ-
ence, Fi3, 124)=17.50. p < D001, Scheife tesis
indicated significant differences on this score
betweer: the suspect effort group and verbal
memory impaired subjects (p <. 2081) and non-
memory impaired clinic patients (o < .0001), with
the suspect effor: group periorming worse than
these twa groups. The suspect effort group did not
differ significantly from ihe visual memory
%*np'iﬁicu group on this variable (p=81), The
ciinic patienis with visual memory impaiiment, as
a group, obtained significantly lower scores than
the nonmemory Impaired clinic paiients on the
immediate recall score {(p=.004) and a robusi,
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but nonsigonificant difference was observed
between visual and verbal memory impaired sub-
Jects {p=_.03). No significant difference on this
score was present between verbal memory
impaired clinic patients and ncnmemory impaired
clinic patients (p =.94),

A Kraoskal-Wallis ANOVA  comparing ths
groups on the frue positive recognition score also
reveaied significant group differences (3, N=
128)=356.84, 5 < .0C01. Participants in the suspect
effort group recognized significantly fewer figures
from the original stimulus than all three clinic
patient groups {p < .COCl); the three “normal-
effort” groups did aot differ from sach other
on the true positive recognition score (p>.05).
Kruskal-Wailis ANOVA comparing the number
of false positive recognition errors committed by
each group failed to reveal any significant group
differences x*(3, N= 128)=5.14, p=.16.

The means and standard deviations for the
ROCFT scores across groups are graphically
depicted in Pigure 1.

The absence of significant group differences in
false positive recognition errors was unexpected
given past studies advocating the benefits of exam-
ining false positive errors in detection of suszect
¢ffort {Boone, Salazar, Lu, Wamner-Chacon, &
Razani, 2002; Greiffenstein, Baker, & Gola,
1986; Suhr, Tranel, Wzfel, & Barrash, 1997).
This unexpected finding precipitated more detailed
examination of the raw data. Post hoc analysis of
the stimuli comprising the recognition itrial re-
veuled two types of distracior designs. Four of the
12 distractor items (frems #3, #14, #17, and #23)
closeiy resemble paris of the Rey-Osterrieth Com-
plex Figure. Tabulation of the subjects’ responses
on each individual item within the recognition trial
indicated that 78.3% of verbal memory impaired
clizic patients, 65% of visual memory impaired
clinic patients, 53% of cHpic paiients without
memory impairment, and 30% of the suspect effort
individuals, endorsed at teast one or more of thase
itemns, accounting for the absence of significant
group differences on the false positive score,

35 1] ZCopy —
Delayed Recai prm—
30 -4 &5 Reacognition _ _
£ False Positive -
25
7
g 20 +— =
3 — -
(] e
= - -
] 16 4+— : o
3 -
= -
10— S
5 - - w\n - -
v = B =
, - - -
0 - B L. B
Suspact Effort Verbai Memory impairec | Visual Memory Impaired Nonmemary Impaired
Copy 24.4+9.2 328124 2684 +57 331+24
{1.5-36) {27.5-35) {15-35} {25-36)
Delayed Recall 11.2+6.8 19.0+5.86 i29+57 20.1+£5.9
_{0-23 16-29.5) {Z-23) {10-33)
True Positive 53+25 91+22 84+17 93+£19
Recogniticn {1-12% {312} 15-11}) (4-12)
False Positive 14121 1812 15414 0.9+1.1
Erfofs 0-9) (G-4) iC-4) {0-4)

Fig. 1. Means, standard deviation, and ranges of Rey—Osterrieth Complex Figure Test scores.
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However, the remaining eight distractor items
(Ttemns #3, #4, #06, #10, #11, #16, #18, #21) are
notably difterent from the true positive figures {e.g.,
an array of dots, an asterisk, squiggly Line, arrows,
etc.). Knight and Meyers (1993) reported that these
itenms were rarely answered incorrectly by nommal
or brain-damaged individuals, prompting the crea-
dor of the term “atypical tecognition error” to
describe these responses. Qualitative inspection
revealed ihat nearly one-quarter (24%) of the
suspect effort participants made one or more
“atypical recognition errors” while only 2 verbal
memory impaired patients (9%}, 2 nonmemory
impaired patients {790), and none of the visual
memory impaired patienis made similar types of
errors. The frequency of occurrence for atypical
recognition errors in the suspect effort group was
significantly greater than the other three clinic
patient groups combinad, as confirmed by chi-
sguare analysis, ¥°(3, N=128)=8.91, p = .003.

Tabie 5 provides a range of cutoft scores for the
four main ROCET vanables and associated sensi-
tivity and specificity values for the ihree study
groups. Individual ROCFT scores were not partic-
ylarly sensitive in discriminaiing between suspect

effort and the three “cooperative” groups. For
example, in order {0 achieve an acceptable speci-
ficity rate of approximately 90% on the copy score
(tv minimize false positive classification) for the
combined clinic patient groups, a cutoff score of
<27 was required, but it only yielded a sensitivity
rate of about 50%. Similarly, using only the true
positive recognition score, a cutoff score of less
than or equal to 5 yielded only a 51.7% accuracy
rate in classifying suspect effort individuals when
specificity was set to at least 90% for all three
groups. Immediate recall and false positive error
scores were found o have even lower sensitivity
values gt comparable spacificity. Positive and nega-
tive predictive values for various ROCEFT scores, at
differing base rates, are displayed in Table 6. A
cutoff score of <235 for the copy trial resulted in a
PPV of 90% and a NPV of 68% at the estimated
stady base rate of 45%. For the true positive
recognition score, a cutofl point of <5 yielded a
PPV of 867 and NPV of 70% at a similar base rate.

The relative lack of redundancy in the two
most sensitive ROCFT variables [as evidenced
by the lack of significant cosrelstion between the
true positive recognition and copy scores in the

Table 5. Sensitivity and Specificity Values for Rey—Osterrieth Complax Figure Test Scores.

Sensitivity

Specificiiy

Clinic palients

Suspect Verbal memory  Visual memory  Nonmemory

Clinic patient

effort imipaired irmpaired Lmpaired groups combined
(n=>58) (n=23) (n=17) (n=30 (n="0)
(%) (%) %) (%) (%)

Copy

<27.0 50.0 100.0 70.6 90.7 9i.4

<25.0 44.8 160.0 83.4 960.7 95.7
Immediate recall

<10.0 448 95.7 58.8 933 85.7

<99 352 95.7 70.6 100 914
True positive recognition

<5 51.7 91.3 94.1 93.3 92.9

<4 379 1.3 0300 96.7 95.7

<3 24.1 95.7 0.0 100 98.6
False positive errors

>3 15.5 913 04,1 96.7 94.3

>4 6.9 180.0 100.0 100 100.0
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Table 6. Positive Prediclive Values (PPV) and Negative Predictive Values {NPV) for ROCFT Scores at Base Rates

of 15%, 30%, and 43%.

15% base rate

30% base rate 45% base rate

PPV {4} NPV (%) PPV (%) NPV (%) PPV (%) NPV (%)

Copy

<27.0 52.6 917 70.4 81.2 82.9 68.3

<25.0 64.3 91.2 81.0 30.4 89.7 67.7
[mmediate recail

<HLG 36.0 90.3 56.7 78.6 722 65.2

<30 43.8 89.3 63.6 77.4 77.8 63.4
True positive recognition

<5 35.6 91.8 769 §2.4 85.7 69.9

<4 58.3 897 77.8 78.2 88.0 65.0

<3 7i4 88.4 0.0 75.4 933 61.1
False positive errors

=5 333 86.6 54.5 72.6 69.2 57.4

=i 1600 85.8 1008 72.0 100.0 56.5

combined clinic patlent groups {(r=.10, p=.09)
and negligible (1%) shared variancel, suggested
that concurrent examination of muitiple scores
could enhance the sensitivity of the test. There-
fore., a combination score was created which
incorporated both ROCFT scores. To equalize

the coatribution of the two sets of scores, the
true pesitive recogaition score was muitinlied by
3 to achieve fie same scaling as the copy perfor-
mance, giving each variable & magimum score of
36. Furthermorz. in light of the group differeaces
in rafe of atypical recognition errors, a penaity

50

43

20

Mean Score

Suspect Effort

Verbai Memory Impaired

Visual Memery Impaired Nonmemory impairad

Maan 33.45 59.65
S.0. 13.16 7.21
Range (-6.0-62.0} (37.0-71.0)

5344 8077
B.68 B.41
(32.0-65 0} (£3.0-71.0)

Fig. 2. Means, standard deviation, and ranges of ROCFT combination score.
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Tabie 7. Semsitivity and Specificity Vaiues of the ROCFT Combination Score.”

Sensitivity Specificity
Clinic patients
Suspect Verbal memory Visual memory Nonmemory Clinic patient
effor: impaired impaired impaired groups combined
(r—538) (=23 =17 (=303 (1 =70
(%) {7 {A4) (%) )
Corbination score®
<47.0 75.9 95.7 82.4 033 914
<45.0 741 957 88.2 96.7 94,3
<43.0 67.2 95.7 88.2 96.7 94.3
<42.0 55.9 957 88.2 100 95.7

Note, “Combination score = copy score + [(lrue positive recognition — atypical recogaition errors) x 3.
P i o

Table 8. Positive Predictive Values (PPV) and Negative Predictive Values (NPV) of the ROCFT Cornbination

Score" at Base Rates of 15%, 30% and 45%.

15% base rate

30% base rae 43% base rate

PPV (%) NPV (Y

PPV (%) NPV (%) PPV (%) NPV (U0

Combination score”

<47.90 60.9 95.2
<45.8 7.0 05.4
<434 684 G4.5
<425 58.8 929

78.4 90.1 88.0 52.1
&54.8 893 01,5 815
83.9 87.6 0.7 776
84.6 84.3 91.7 728

Note. "Combination score = copy score | [{true positive recognition — atypical recognition errors) x 3],

factor was incorporated into the final formuia in
order (0 accouni for these types of responses. The
resultant equation is as follows:

Combination score
= copy score + [{true positive recogaition
— atypical recognition arrors) x 3

For the ROCFT combination score, the
Kmyskai-Wallis ANOVA  indicated  significant
differances among the groups, Y (3. N=128)=
73.56, p < 001, with the suspect effort partici-
pants achieving significantly lower scorss than all
three clinic patient groups {p < .0001). The visual
memory impaived group achieved significaniy
iower combination scores than the verbal memory
impaired clinic patieats (V= 106.0, p = .008) and
ne nonmemory impaired clinic patienis (/=
1155, p=.002), but the iatter two groups did

not differ significantly from cach other {p > .68).
Thke means and siandard deviations of the com-
bination scores for e four groups are presented
in Higure 2.

Based on this formula. the combination score
substantially improved the sensitivity of the test
while maintaining high specificity {Table 7). For
exampie, a cutofl score of <45 correctly ciassi-
fied 74% of the suspect effort participants while
achieving excellent specificity rates of 95.7% for
verbal memory impaired clinic patients, 38.2%
for vissal memory impaired clinic patients,
96.7% for nonmemaory impaired patents, and
94.3% corract classification for ail tharee clinic
patient groups combined. The same cutoft value
for the combinaticn score resulted in g PPV of
51.5% and WPV of 81.5% for the study base rate
of 45% {Table 8.
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DISCUSSION

The current study investigazed the effeciiveness of
the Rey—Ustersieth Complex Figare Test and
receniiy developed recognition trial in the detection
of noncredible effort. Present resulis indicated that
suspect effort patients, as a group, obtained signif-
icantly lower scores on the copy, irmmediata recall,
and recognizion irials of the ROCFT than the verbal
mernory impaired and nonmemory meaired ne-
ropsychology clinic population; the laiter two
groups did not differ from each other onm any of
the three scores. The visual memory impaired
group did not i

fer from the suspact effort group
on the copy and immediiate recaii scores; howaver,
the two groups did differ on the wrue positive
recogrition score with the suspect eifort subjects
performing significanty waorse. Surprisingly, the
number of faise positive recognition errors did sot
differ significantly among groups. Post hoc analy-
sis o7 the false positive errors revealed more or iess
equally distributed scores across ail four smdy

roups; however, the suspect effort group circled
sigaificantly more “atypical recogaition errors”
that are rarely endorsed by normal or brain-dam-
aged people and are suggestive of questionable
motivation {Xnight & Mevers, 1995},

Despite the complexity in appearance. copying
the figure 1s an easier task ther it apoears, as
evidenced by the high mean scores { >32) achieved
5y normal aduits (ages 18-69) in various studies
{Berry et al.. 199%; Boone et al., :993; Meyears &
Mevers, 1995; van Gorp ot al., 1990} Drawing
ability has been found to be relatively preserved in
various neurplogic and psychiatric disorders, in-
cluding kead trauma (Benneti-Levy, 1984; Bigier,
Rosa, Schuliz, Eall, & Harris, 1989), depression
{Boone et al., 1995), and psychosis (Kolb &
Whishiaw, 19583; Silverstein, Oshorn, & Palumbo,
1998). which represent the majority of the diag-
noses presenled by the clinic patients in this siudy.
Thus, present findings suggest that suspect effort
patients tend to oversstimate the degree of
ditficulty of the ask and “aim too low™ in atiempi-
ing 0 portray visuoconsirictive and visual mem-
ory deficits, resuiting in performances that are
sigaificantly worse than patients with indepen-
dently verified memory deficiss. The resuits also
concur with numerous studies ia the literature that

consistenitly  documented  substantially poorer
performance on recognition memory tasks by
individuals displaying insufficieat effort, compared
to patients with a variety of neurclogic und psy-
chiatric conditions {Beetar & Williams, 1995
Branct et al,, 1983, Wiggins & SBrandt, 1988).

While statistically significant differences in
performance between noneredible and cooperative
sthjects are intriguing, group comparisons do not
provide clinicaily useful information regarding
the classification accuracy of individual subjects,
which requires computation of sensitivity and spe-
cificity values. Due to the potentially damaging
consequences associated with & {aise positive iden-
tification, a high specificity value was emphasized
{i.e., 290%) in selecting the optimal ROCFT cutof
score. Individua! ROCFT scores wers not particu-
uly sensitive in capturing suspect effort. For
example, a cutoll score of 25 on the copy trial
produced acceptable fuise positive classification
raies approximating 0%, 17%, and 3% for verbal

emory impaited, visual memocry impaired. and
nonmernory impaired ciinic patienis, respectively.
but less than 45% of individuals exerting noncred-
ible effort were correctly classificd. Similar pat-
terns of ciassification accuracy were observed for
the remaining ROCFT scores {Table 5), with high
specificiiy (approximately 90%: associated wiih
sensitivily rates of ubout 507 or less; atiempls 1o
increase sensitivity resulted in concurrent reduc-
tion of specificity rates fo unaccepiable levels.

To improve test classification accuracy, a com-
posite measure was creatad that tapped into three
pararneters of ROCFT performance (visual-spatial
construction, recognition memory, atypical false
positive errors). Use of this combination score
increased test sensitivity by 30% while maintaiaing
nigh spacificity. For example, a cuioff score of <45
correctly  assigned approximatsly three-fourshs
(747 of our sample of suspect effort patients
while misidentifying only about 4% of verbal mem-
ory ipaired ciinic patients, 12% of visual memory
impaired clinic patients, and 3% of nonmemory
impaired ciinic putients. The samie cambination
score cutoff of <45 resulted in PPV of 70-$1.5%
and NPV of 81.5-95.4% using the estimated study
base rat2 of 45% and alternazive base rates of 15%
and 30%. The fact that & combination score yieided
the highest sensitivity rates while maintaining high
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specificity among the three ““normai- -effort™ groups,
including  patients with documented memory
impainment, underscores the advantages of merging
multiple, minimally cwreiatecl scoves from a test,
Sirailar combination index scores have been proven
sqecessful in enhancing sensitivity values while
rainimizing false positive identifications of coop-
ergiive patients for the Dot Counting Test (Boone,
La, Back et al., 2002), the Rey 1 5-Item Memoriza-
tion Test (Boone, Saazareral., 2002), and the bTest
(Boone, Lu, & Herzberg, 2002).

Prior to the present nvestigation, Meyvers and
Volhrecht (1999) conducted the only known study
that examinzd the effeciiveness of the ROCFT with
a recognition format in the detection of motivation
and effors. Applying the same clinical rules for
MEPs (Meyers & Volbrecht, {998) on our sample
yieided exceilent specificity for Attention MEPs,
with only 6% of visual memory impaired, 0% of
verbal memary impaired, and 0% of nonmemory
impaired subjects obtaining simitur MEPs; how-
ever, sensitivity was only 26%. Sensitivity values
for Storage MEPs improved to 30%, but specificity
rates declined to 65% for visual memory impaired
clinic patients, 527 for verbal memory impared
si‘i}j\,(,[s, and 63% for patients wiihout memory

impairment. According to {hese resulis, Attention
MEP was riot very seasitive in detecting noncred-
ibie effort, but it also rarely misideatified indivig-
uals with proper effort. On the other hand, the
Storage MEP was observad to have poor discrimni-
native power in differentiating between groups
from the present sample with approximately half
of the participanss in each of the four groups
producing this error patiesn. Part of the discrepancy
in results from Meyers and Voibrech: (1998, 909)
may stem from differences in ROGCFT adminisira-
tion. However, latency periods of a few minues u
to 1 hir between copy and recall trials do not sigaifi-
cantly alter recali performance (Lezak, 1595).

Furthermore, the addition of a 30-min deiayed

recail score wouid not affect the Storage MEFP
and oniy serves to increase the number of Atention
MEPs in evary group of participants, reducing the
specificity of the test. Thus, use of 4 combination
score incorporaling direct copy, true pusitive recog-
rition, and atypical recognition errors appears t be
superior to the MEPs in correctly classilying cred-
iz versus noncredible patients.

i

Even though the combination score appears to be
{he primary index for interpretation, the absence of
a Tailing score does not astomasically indicate that
the exarainee is cooperative; it is slso important to
examine the individual scores for signs that alert
the clinician o the possibility of suspect effort. For
example, even though a true positive Tecogaition
scare of less than or equal to 3 yielded relatively
low sensitivity values with only 24% of subjects
with verified suspect effort meeting this criteria,
on‘iy 1 clinic patient scored at this level, Similarly,
only about 7% of noncredible patients endorsed
greater than 4 false positive errors, but aone of the
subjects from the cooperative groups exceeded this

cuatoff score. Thas, when these scores are obtained,
they are virtuaily pathognomonic for suspect effort,

Several lirsitations of the current study should

e acknowledged. Neuropsychology clinic patieals
«.wth 13 scores in the mentaily retarded range (Full
Scule, Verhal, or Performance 1QQ less than 79) or
who met DSM-TV (1994 dlagnostic criteria for
dementia were excluded from the ples=nt study,
which undoubtedly improved specificity values but
limits the generalizabiiity of the present findings to
these two clipical populations. However, patients
with a dementia syndrome or extremely low intel-
lectual fanctioning aze ikely to exhibit moderate-
to-severe level of cogaitive irapairment which
intesferes with performance on the ROCHT, inde-
pendent of effort. The literature on detection of
motivation using other “effort tests” has cansis-
tenily documented excessively high degree of
faise positive rales among these two populations
{Arnett, Hammeke, & Schwariz, 1925; Goldberg
& Miller, 1986 Guilmette, Whelihan, Sparadeo. &
Buongiormo, 1994; Philpoir, 1992; Schratlen
Srandt, Krafft, & van Gorp, 1991). Tn addition, the
combination score of the ROCFT relies heavily on
the copy performarnce: therefore, use of the ROCFT
scores in addressing questions of effort must be
dove cautiously in patients with neurologic and/or
psychiatric conditions that can severewy diszupt
visuoepatial constructional skills. Finally. the pro-
cedure employed in the present siudy (administer-
ing the recognition trml after immediate recall)

differs from the administration format prcscrib—eci
by the Meyers and Meyers' (1995) vession of the
test; therefore, the resuits must be applied with
caution when the recognition trial is adinistered
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after a 30-min delay. However. administering the 3-
mir delayed recali without the 30-min delayed
racall, as conceived by Rey (1941), remains one
of the most popular administrations of this test
{Bigleretal., 198%; Booneetal., 1993; Huktaniemi,
Huier, Fedio, & Buchsbaam, 1983, Lezak, 1995,
Mitrushina & Saiz, 1991; van Gorp et al., 1990 I
an examinee’s cffort ever comes into guestion,
clinicians have the option to modify their adminis-
rration procedure i order to use the ROCFT as a
tec-‘mique for verifying effort status.

In conciusion, preserd resuiy suggest that the
addition of a recognition format fo copy and
immadiate recall adminisiration of the ROCET,
and the computation of a combination score, show

considerabie promise for use in identifving sus-
nect effori. Current findings add to the existing

fiterature on the use of common nesropsycholog-
ical measurzs in the detection of effort, which can
serve as additionsl internal indicators of validity
without augmenting the assessment battery.
Visual-spatial/perceptual skills and visual mem-
ory can have profound imptications for functional
status (Mevers & Volbrecht, 1996 Patients
aitemnpting to appear cog itively compromised
ay be more i zd to withhold effert in this
domain if they tntend to demonstrate oecupational
vr ADL dysfusction based on impairment of
visugspatial ahilities or visual memory; therefore,
it is importani to have a measure that would
expose suspect effori on these tasks. it should be
re-emphasizad that final determination of effort
status should integrate multiple sources of evi-
dence and not he based on any single tesé, bul the
ROCFT provides yet another scurce of evidence
that aids the clinician’s decision-making process

b

n determining tesi-taking effort and validity of

neuropsychological scores.
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