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Comparison of the Word Memory Test and the Test of Memory Malingering
in detecting invalid performance in neuropsychological testing

Chloe Bhowmicka, Rayna Hirsta , and Paul Greenb

aDepartment of Psychology, Palo Alto University, Palo Alto, CA, USA; bWilliam Green, Greens Publishing, Kelowna, British
Columbia, Canada

ABSTRACT
Given the prevalence of compensation seeking patients who exaggerate or fabricate their
symptoms, the assessment of performance and symptom validity throughout testing is vital
in neuropsychological evaluations. Two of the most commonly utilized performance validity
tests (PVTs) are the Word Memory Test (WMT) and the Test of Memory Malingering (TOMM).
While both have proven successful in detecting invalid performance, some studies suggest
greater sensitivity in the WMT relative to the TOMM. To improve upon previous research,
this study compared performance in individuals who completed both the WMT and TOMM
during a neuropsychological evaluation. Participants included 268 cases from a clinical pri-
vate practice consisting of primarily disability claimants. One-way multivariate analysis of
variance (MANOVA) compared neuropsychological performance of participants who passed
both PVTs (n¼ 198) versus those who failed the WMT but passed the TOMM (n¼ 70).
Global suppression of neuropsychological scores was found for participants who failed the
WMT but passed the TOMM, as well as more psychiatric symptoms reported on question-
naires, relative to those who passed both PVTs. These findings suggest that those passing
the TOMM but failing the WMT demonstrated performance invalidity, which illustrates the
WMT’s enhanced sensitivity.
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Estimates for the prevalence of compensation seeking
neurological and chronic pain patients who exaggerate
or fabricate symptoms vary (25–50%), but even con-
servative estimates indicate that this is a serious public
health problem (Greve, Ord, Curtis, Bianchini, &
Brennan, 2008). Given its prevalence, the assessment
of performance and symptom validity is a vital part of
the neuropsychological evaluation (Bush et al., 2005).
Performance validity testing involves determining
whether neuropsychological test scores are truly
reflective of current cognitive functioning, while
symptom validity assessment is the process of deter-
mining the accuracy of reported clinical symptoms.
Patients have numerous internal and external motiva-
tions to either exaggerate or suppress symptoms
(Bush et al., 2005; Green et al., 2001). Additionally,
many patients have motivations to deny or suppress
psychiatric distress or neurological impairment, such
as in evaluations regarding decision-making capacity
(Bush et al., 2005). Although patients can also fail val-
idity testing unintentionally due to severe cognitive
impairment or psychiatric symptoms (e.g., Delis &

Wetter, 2007), the identification of invalid perform-
ance is still critical to ensure accurate results. Given
these factors, experts agree that an evaluation with-
out a formal assessment of validity is incomplete or
negligent, particularly in litigious or forensic con-
texts (Bush et al., 2005; Green et al., 2001;
Iverson, 2003).

Many stand-alone performance validity tests
(PVTs) have been developed for administration dur-
ing neuropsychological evaluations. The two most
widely used PVTs are the Word Memory Test (WMT;
Green, 1996) and the Test of Memory Malingering
(TOMM; Tombaugh, 1996). The WMT is a stand-
alone PVT assessing both verbal memory and per-
formance validity on testing, while the TOMM is a
stand-alone PVT assessing performance validity under
the guise of visual memory. Both the WMT and
TOMM have been well validated as measuring per-
formance validity (Allen & Green, 1999; Green &
Allen, 1999; Heyanka et al., 2015; Rees, Tombaugh,
Gansler, & Moczynski, 1998; Tombaugh, 1996). Factor
analysis has shown that performance validity is
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distinct from actual memory abilities (Heyanka
et al., 2015).

The WMT proves useful for assessing performance
validity even in the presence of extensive neurological
impairment or traumatic brain injury (TBI; e.g.
Carone, 2014; Green & Flaro, 2016). Green and Allen
(Allen & Green, 1999; Green & Allen, 1999) found
that almost all patients with severe TBI or neuro-
logical diseases exceeded the cutoff scores of the pri-
mary effort indicators of the WMT. Goodrich-
Hunsaker and Hopkins (2009) found that even three
amnestic patients with bilateral hippocampal damage
were able to score above established cutoffs on the
WMT’s primary validity indicators. The utility of the
WMT has additionally been established in children
with severe brain volume loss and extensive neuro-
logical and functional impairments (Carone, 2014), as
well as those with intellectual disability (Green &
Flaro, 2016). Green and Flaro (2019) also reported
that WMT recognition scores in developmentally dis-
abled children were unrelated to age and full-scale
intelligence and unaffected by brain disease. Even chil-
dren with a mean full scale intelligence quotient
(FSIQ) of 59 obtained near perfect mean scores (over
95% correct).

The TOMM has also been extensively examined as
a PVT. Rees et al. (1998) conducted validation studies
that sought to explore the clinical utility of the
TOMM under various simulation conditions (e.g.,
participants coached to malinger v.s. told to “try your
best”) and with a variety of participants (e.g., hospital
outpatients, participants with TBI, and university stu-
dents). This series of validation studies showed that
the TOMM had 100% specificity, with sensitivity
ranging from 84 to 100% (Rees et al., 1998). Similar
to the WMT, the TOMM was also found to have a
lack of sensitivity to cognitive deficits from TBI, sup-
porting its use as a performance validity indicator
which is relatively unaffected by cogni-
tive impairment.

Given that both the WMT and TOMM are com-
monly utilized PVTs, researchers have compared the
two, particularly in forensic contexts. Both the WMT
and TOMM produced good discriminatory perform-
ance in a criminally forensic population; the TOMM
had greater sensitivity and negative predictive power
than the WMT, but the WMT had greater specificity
and positive predictive power (Fazio, Sanders, &
Denney, 2015). Bauer, O’Bryant, Lynch, McCaffrey,
and Fisher (2007) found that the WMT had greater
predictive power and greater sensitivity than the
TOMM in a sample of mild head injury litigants from

a forensic private practice. Greiffenstein and col-
leagues (Greiffenstein, Greve, Bianchini, & Baker,
2008) showed that when using balanced comparison
cutoff criteria (i.e., comparing WMT’s Immediate
Recognition, Delayed Recognition, and Internal
Consistency primary validity indicators to TOMM
Trial 1, Trial 2, and Retention, as opposed to trad-
itional cutoffs), the two tests exhibited comparable
failure rates, though the WMT still had higher sensi-
tivity. While both the WMT and TOMM are success-
ful at detecting simulated mild TBI malingerers, the
WMT has been found to be more sensitive than the
TOMM (Lau et al., 2017; Tan, Slick, Strauss, &
Hultsch, 2002). Greater sensitivity has also been
shown in non-head injury disability claimants, where
about half of participants who scored between 45 and
49 on TOMM Trial 2 or Retention (scores that qualify
as passing, per the TOMM manual) fell below the rec-
ommended cutoffs for the WMT (Gervais, Rohling,
Green, & Ford, 2004). Furthermore, Rienstra et al.
(2013) found that the WMT, and not the TOMM, was
able to accurately classify patients with mild cognitive
impairment (MCI) into groups of credible and non-
credible responders.

One criticism of the WMT is that it produces high
false positive rates. Multiple studies found that inter-
ference or distraction tasks impact WMT performance
more than TOMM (Batt, Shores, & Chekaluk, 2008;
Eglit, Lynch, & McCaffrey, 2016; Greve et al., 2008),
suggesting WMT could be vulnerable to false posi-
tives. Merten, Bossink, and Schmand (2007) found
that the TOMM was less impacted than the WMT by
severe cognitive impairment in two separate studies of
neurological patients, again suggesting possible
false positives.

Yet, numerous research suggests that the WMT
does not demonstrate disproportionate false positive
rates. Gervais et al. (2004) did not find excessive false
positive rates when comparing WMT performance to
the Computerized Assessment of Response Bias
(CARB). Fazio et al. (2015) found that when the
Genuine Memory Impairment Profile (GMIP; an algo-
rithm assessing whether failed WMT performance is
due to genuine cognitive impairment by comparing
WMT to other memory test performance) was imple-
mented, false positive rates fell below that of the
TOMM. Additionally, Green, Flaro, and Courtney
(2009) assessed false positives in a shorter version of
the WMT, the Medical Symptom Validity Test
(MSVT), and found that adults with mild TBI failed
both the WMT and MSVT nearly 10 times as often as
children with extensive cognitive impairment,
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suggesting a negligible false positive rate. Notably,
Erdodi, Green, Sirianni, and Abeare (2019) recently
reported minimally higher failure rates on the WMT
(44.7% of patients) compared to other PVTs
(39.1–41.8%), again suggesting minimal or no false
positive errors. Additionally, the vast majority of
patients who failed the WMT (94.7%) had independ-
ent evidence of performance invalidity on other PVTs.

In light of the somewhat discrepant findings com-
paring WMT and TOMM performance, Mossman,
Wygant, and Gervais (2012) searched for the “gold
standard” PVT by examining the CARB, WMT, and
TOMM. They controlled for methodological bias by
using latent class modeling of data from forensic
cases, instead of using simulated malingering, to
increase ecological validity. When they held false posi-
tives at a rate of 0.02, the WMT was able to detect
true positives at a rate of approximately 65%, com-
pared to a rate of approximately 49% for the TOMM
and 35% for the CARB. These results suggest that
WMT is closer to the gold standard than TOMM
or CARB.

This review of the literature shows that there
remains some disagreement as to which PVT is super-
ior in detecting invalid performance. This disagree-
ment indicates that further research is vital, as both
the WMT and TOMM are widely utilized PVTs
(Martin, Schroeder, & Odland, 2015). Therefore, the
present study compared the ability of the WMT and
the TOMM to detect performance validity on neuro-
psychological testing in a large predominantly disabil-
ity claimant sample. It was hypothesized that the
WMT would be more sensitive than the TOMM in
detecting performance validity across a battery of
neuropsychological testing. This hypothesis was tested
by examining neuropsychological performance in a
group of predominantly disability claimants to deter-
mine whether those who failed the WMT but passed
the TOMM exhibited lower neuropsychological test
performance across multiple cognitive domains than
participants who passed both the WMT and TOMM.
Lower performance across all neuropsychological tests
would imply that failing only the WMT (while passing
the TOMM) suggests performance invalidity and,
thus, that the WMT is more sensitive to invalid per-
formance than the TOMM. The main alternative out-
come would be no difference in neuropsychological
test scores between those passing both PVTs versus
those who failed only the WMT. Such an outcome
would support lower specificity for the WMT than
the TOMM.

Method

Participants

Participants were garnered from a total data set consist-
ing of 2,174 cases from a clinical private practice con-
taining evaluations for predominantly disability
claimants seen by one of the authors [P.G.] for psycho-
logical assessment. From the initial 2,174 cases, partici-
pants who completed both the WMT and TOMM were
assigned to one of two groups: (a) individuals who
passed both the WMT and TOMM, and (b) those who
passed the TOMM but failed the WMT. Final analysis
of data consisted of 268 participants who were either in
the group of participants who passed both the WMT
and TOMM (Pass Both) or the group that passed the
TOMM but failed the WMT (Pass TOMM, Fail WMT).
None of the participants who passed the WMT failed
the TOMM; thus, this was not a group that was
included in the final analysis. Only three participants
reported not speaking English fluently, and 92.2% of
the sample reported that English was their first lan-
guage. Please see Table 1 for demographic information
for the experimental groups.

Measures

Participants were assessed using a flexible battery
approach. As a result, not every participant completed
the same tests; however, the assessments that were
used are common to psychologists. Assessment bat-
teries were typically completed over a two-day period
and involved the assessment of domains such as gen-
eral intellectual ability, academic achievement, verbal
and visual memory, gross and fine motor abilities,
and executive functions. Additionally, participants
completed self-report symptom inventories. Of note,
the n per test will be listed in the Results section.

The Wechsler Adult Intelligence Scale – Revised
(WAIS-R; Wechsler, 1981) was administered to meas-
ure general cognitive ability. Academic achievement
was measured using the Wide Range Achievement
Test – Third Edition (WRAT-3; Wilkinson, 1993).
The California Verbal Learning Test – Second Edition
(CVLT-II; Delis, Kramer, Kaplan, & Ober, 2000), the
Wechsler Memory Scale – Third Edition Visual
Memory Span subtest (WMS-III VMS; Wechsler,
1997), the Rey Complex Figure Test (RCFT; Meyers &
Meyers, 1995), and the Story Recall Test (Green,
1996) were all administered to assess for various com-
ponents of memory functioning. The Story Recall Test
may not be as widely known as other measures. It
involves being presented with five tape-recorded
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stories via headphones and being tested for both
immediate recall and recall after a 30-minute delay
(Green, 1996). The Category Test (Halstead, 1947;
Reitan & Wolfson, 1993), the Trail Making Test
(TMT; Reitan, 1979), Gorham’s Proverbs Test
(Gorham, 1956), and the Thurstone Word Fluency
Test (Thurstone, 1938) were administered to assess
for executive functioning. Executive functioning on a
visual task was measured using Ruff’s Figural Fluency
Test (Ruff, 1996). The Grip Strength Test (GST;
Reitan & Wolfson, 1993) and the Grooved Pegboard
Test (GPT; Kløve, 1963) were administered to meas-
ure motor functioning. The Alberta Smell Test (Green
& Iverson, 2001) assessed for impairment of olfactory
identification. The Emotional Perception Test (Green,
1997) assessed judgment of emotion in tone of voice.
Lastly, patients completed the Beck Depression
Inventory – Second Edition (BDI-II; Beck, Steer, &
Brown, 1996) and the Memory Complaints Inventory
(Green, 2004) as self-reports of symptom complaints
regarding depression and memory, respectively.

All participants completed the Word Memory Test
(WMT; Green, 1996) and the Test of Memory
Malingering (TOMM; Tombaugh, 1996). The WMT
consists of multiple verbal memory subtests ranging
from extremely easy recognition memory tasks to a
quite difficult free recall task. The primary effort indi-
cators are the Immediate Recognition (IR) and
Delayed Recognition (DR) subtests, which assess for
the recognition of an earlier presented word list using
a forced-choice paradigm. The computer program cal-
culates the consistency of recognition performance

across the IR and DR trials. Given that only a few of
the participants (4%) were referred for a potential
dementia diagnosis, the GMIP was not applied to
this sample.

The TOMM assesses for effort under the guise of
testing visual memory (Tombaugh, 1996). The
TOMM consists of two main trials, with a retention
trial administered if suboptimal effort is suspected. In
Trial 1, test takers are shown a series of 50 pictures in
a flipbook format and then are presented with a
forced-choice recognition task regarding earlier stim-
uli. Trial 2 consists of the same format as Trial 1, but
the same stimuli are presented in a different order.
The TOMM manual indicates that if a test taker
scores less than 45 out of 50 on Trial 2, then the
examiner should administer the Retention trial
10minutes later, which consists of just the forced-
choice recognition of the same stimuli.

Procedure

Neuropsychological testing performance was analyzed
in relation to performance on both the WMT and
TOMM. PVT data were available for all participants
and completion of both PVTs was a prerequisite for
inclusion into the study. To ensure an adequate sam-
ple size for reliable results, neuropsychological tests
were examined only if they had a sample of at least
70 participants who had completed them.

The relationship between the WMT and the
TOMM was explored with regards to overall neuro-
psychological testing scores. Analyses examined

Table 1. Demographic information per experimental group.
Pass Both
(n¼ 198) Pass TOMM/Fail WMT (n¼ 70)

Total
(N¼ 268)

Age M¼ 45.49
(SD¼ 11.96)

M¼ 47.34
(SD¼ 11.10)

l¼ 45.97
(SD¼ 11.75)

Sex
Female, n (%) 87 (44) 38 (54) 125 (47)
Male, n (%) 111 (56) 32 (46) 143 (53)

Years of Education M¼ 12.90
(SD¼ 2.58)

M¼ 12.53
(SD¼ 2.61)

l¼ 12.80
(SD¼ 2.59)

Referral Diagnosis
Chronic Pain, n (%) 12 (6) 3 (4) 15 (6)
Dementia Evaluation, n (%) 8 (5) 3 (4) 11 (4)
Mild Traumatic Brain Injury, n (%) 27 (13) 21 (30) 48 (18)
Moderate or Severe Traumatic Brain injury, n (%) 19 (10) 5 (7) 24 (9)
Neurological Conditions, n (%) 38 (19) 7 (10) 45 (17)
Orthopedic Concerns, n (%) 4 (2) 0 4 (1)
Primary Diagnosis of Anxiety, n (%) 4 (2) 1 (1) 5 (2)
Primary Diagnosis of Bipolar Disorder, n (%) 3 (1) 3 (4) 6 (2)
Primary Diagnosis of Depression, n (%) 30 (15) 7 (10) 37 (14)
Primary Diagnosis of Psychotic Disorder, n (%) 2 (1) 0 2 (1)
Police Recruitment Process, n (%) 8 (5) 0 8 (3)
Other, n (%) 39 (19) 16 (23) 55 (21)
Data Not Available, n (%) 4 (2) 4 (6) 8 (3)

Note. TOMM¼ Test of Memory Malingering; WMT¼Word Memory Test. There were no significant differences between groups in any demo-
graphic variables.
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whether neuropsychological performance differed in
those who passed both PVTs (demonstrating valid
performance) relative to those who passed the TOMM
but failed the WMT (suspect performance). Raw
scores were used for analyses to maintain adequate
distribution of scores and prevent the restricted range
that can occur with analyzing standardized scores. For
tests that included multiple outcome measures,
such as the CVLT-II, a Multivariate Analysis of
Variance (MANOVA) was utilized to compare neuro-
psychological performance between the two groups to
account for intercorrelations between the multiple
outcome measures of a given test. On tests where
there was only one outcome measure, an Analysis of
Variance (ANOVA) was utilized to compare the
groups on their neuropsychological test performance.
Separate MANOVAs and ANOVAs were conducted
due to the different n between tests.

Results

For this study we focused on two out of four possible
groups. No participant passed the WMT but failed the
TOMM, so that was not a choice for group comparison.
The group who failed both the WMT and TOMM
exhibited a global suppression of neuropsychological
test scores and reported more cognitive and psychiatric
difficulties compared to participants who only failed the
WMT; these findings are beyond the scope of the pre-
sent study, and are not presented to preserve clarity and
conciseness. It is commonly known that the more PVTs
failed, the greater the suppression of neuropsycho-
logical test scores (e.g., Boone, 2007).

Comparison statistics were used to examine whether
there were significant demographic differences between
the remaining two groups: those who passed the TOMM
but failed the WMT (“Pass TOMM, Fail WMT” n¼ 70),
and those who passed both the TOMM and WMT (“Pass
Both,” n¼ 198). ANOVA was used to examine continu-
ous variables (e.g., age, years of education), while a chi-
square analysis was used for categorical variables (e.g.,
gender). There were no significant differences between
the two groups with regard to age (F(1)¼ 1.288,
p¼ .237), years of education (F(1)¼ 1.061, p¼ .304), or
gender (v2¼ 2.224, p¼ .136).

A one-way MANOVA or ANOVA compared
neuropsychological test performance between the two
groups. Overall, results in Table 2 consistently showed
that those who passed the TOMM but failed the
WMT exhibited significantly lower neuropsychological
test performance across nearly all cognitive tests rela-
tive to participants who passed both the TOMM and

WMT. Results are described in more detail in the fol-
lowing section.

General intellectual and academic functioning

A one-way MANOVA examined between-group dif-
ferences regarding WAIS-R performance. The Pass
Both group (n¼ 178) performed significantly better
than the Pass TOMM, Fail WMT group (n¼ 63;
Wilks’ K(3,237)¼ 6.447, p< .001, multivariate
g2¼ .075). Follow-up univariate ANOVAs found that
Pass TOMM, Fail WMT performed worse on the
WAIS-R Full Scale IQ (F(1,239)¼ 12.368, p¼ .001,
g2¼ .049), WAIS-R Verbal IQ (F(1,240)¼ 5.383,
p¼ .021, g2¼ .022), and WAIS-R Performance IQ
(F(1,240)¼ 18.939, p< .001, g2¼ .073).

On the WRAT-3, the Pass Both group (n¼ 57) per-
formed significantly better than the Pass TOMM, Fail
WMT group (n¼ 15; Wilks’ K(3,68)¼ 3.254, p¼ .021,
multivariate g2¼ .126). Univariate ANOVAs revealed
that the Pass TOMM, Fail WMT group performed
worse on the math subtest (F(1,70)¼ 6.342, p¼ .014,
g2¼ .083). There was no group difference found for
scores on the reading (F(1,70)¼ .147, p¼ .700) or
spelling (F(1,70)¼ .056, p¼ .813) subtests.

Learning and memory testing

A one-way MANOVA examined between-group dif-
ferences in verbal learning and memory performance.
On the CVLT-II, the Pass Both group (n¼ 191) per-
formed significantly better than the Pass TOMM, Fail
WMT group (n¼ 68; Wilks’ K(9,249)¼ 8.174,
p< .001, multivariate g2¼ .228). Subsequent univariate
ANOVAs revealed that Pass TOMM, Fail WMT per-
formed worse on all subtests examined: List A Trials
1–5 Total Correct (F(1,257)¼ 43.478, p< .001,
g2¼ .145), List A Trial 1 Total Correct
(F(1,257)¼ 10.235, p¼ .002, g2¼ .038), List A Trial 5
Total Correct (F(1,257)¼ 48.093, p< .001, g2¼ .158),
Short-Delay Free Recall (F(1,257)¼ 41.019, p< .001,
g2¼ .113), Long-Delay Free Recall (F(1,257)¼ 45.116,
p< .001, g2¼ .149), and Recognition Hits
(F(1,257)¼ 42.193, p< .001, g2¼ .141). On a story
recall task, the Pass Both group (n¼ 162) performed
significantly better than the Pass TOMM, Fail WMT
group (n¼ 61; Wilks’ K(2,220)¼ 15.320, p< .001,
multivariate g2¼ .122). Follow-up univariate ANOVAs
revealed that Pass TOMM, Fail WMT performed
worse on both immediate (F(1,221)¼ 17.447, p< .001,
g2¼ .073) and delayed recall (F(1,221)¼ 30.779,
p< .001, g2¼ .122).
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A one-way MANOVA also examined between-
group differences in visual learning and memory per-
formance. On WMS-III Visual Memory Span, the
Pass Both group (n¼ 189) performed significantly bet-
ter than the Pass TOMM, Fail WMT group (n¼ 68;
Wilks’ K(2,254)¼ 7.159, p¼ .001, multivariate
g2¼ .053). Follow-up univariate ANOVAs revealed
that Pass TOMM, Fail WMT performed worse on
both the forward (F(1,255)¼ 4.405 p¼ .037, g2¼ .017)
and backward items (F(1,255)¼ 14.273, p< .001;
g2¼ .053). Additionally, the Pass Both group
(n¼ 187) performed significantly better than the Pass
TOMM, Fail WMT group on the Rey Complex Figure

Test (n¼ 65; Wilks’ K(4,247)¼ 4.789, p¼ .001, multi-
variate g2¼ .072). Further univariate ANOVAs found
that Pass TOMM, Fail WMT performed worse on the
copy trial (F(1,250)¼ 11.744, p¼ .001, g2¼ .045),
immediate recall trial (F(1,250)¼ 6.882, p¼ .009),
g2¼ .027), delayed recall trial (F(1,250)¼ 8.384,
p¼ .004, g2¼ .032), and recognition trial
(F(1,250)¼ 8.458, p¼ .004, g2¼ .033).

Executive functioning

A one-way MANOVA examined between-group dif-
ferences in executive functioning performance. The

Table 2. Mean and standard deviation for MANOVAs/ANOVAs of neuropsychological test performance.
Test Mean (SD) for Pass Both Mean (SD) for Pass T/Fail W Overall Result

Alberta Smell Test
Right Nostril 4.80 (2.66) 4.19 (2.44) No Significant Difference
Left Nostril 4.88 (2.48) 4.56 (2.56)

California Verbal Learning Test – 2nd Edition
List A Trials Total Correct (Raw) 51.91 (10.18) 42.28 (10.78) Pass Both> Pass T/Fail W
List A Trial 1 Number Correct (Raw) 6.61 (2.14) 5.65 (2.09)
List A Trial 5 Number Correct (Raw) 12.42 (2.37) 10.01 (2.70)
List B Number Correct (Raw) 6.24 (2.10) 5.09 (2.23)
List A Short-Delay Free Recall (Raw) 10.56 (2.96) 7.88 (2.94)
List A Short-Delay Cued Recall (Raw) 11.60 (2.69) 9.38 (2.89)
List A Long-Delay Free Recall (Raw) 10.92 (2.98) 8.03 (3.21)
List A Long-Delay Cued Recall (Raw) 11.64 (2.87) 9.16 (3.06)
Recognition Hits (Raw) 14.63 (1.55) 13.06 (2.09)

Category Test
Raw Score (number of errors) 58.05 (30.23) 68.52 (28.89) Pass Both> Pass T/Fail W

Emotional Perception Test
Raw Score out of 30 10.65 (4.24) 10.79 (3.81) No Significant Difference
Raw Score out of 45 14.78 (5.87) 15.48 (5.63)

Gorham’s Proverbs Test 12.09 (5.23) 9.96 (5.00) Pass Both> Pass T/Fail W
Grip Strength
Right Hand (Raw) 38.55 (15.04) 31.24 (13.20) Pass Both> Pass T/Fail W
Left Hand (Raw) 35.90 (15.24) 30.29 (14.37)

Grooved Pegboard
Right Hand (Raw) 71.62 (19.60) 83.69 (24.54) Pass Both> Pass T/Fail W
Left Hand (Raw) 81.40 (22.88) 92.39 (35.84)

Rey Complex Figure Test
Copy 31.15 (3.76) 29.14 (4.89) Pass Both> Pass T/Fail W
Immediate Recall (Percentile) 32.33 (29.75) 21.49 (25.42)
Delayed Recall (Percentile) 30.57 (29.25) 18.96 (23.23)
Recognition (Percentile) 44.26 (30.93) 31.58 (28.27)

Ruff Figural Fluency Test
Unique Designs 75.16 (22.32) 68.11 (20.98) No Significant Difference
Perseverations 9.24 (11.61) 9.26 (15.42)

Story Recall Test
Immediate Recall 45.98 (9.99) 39.79 (9.50) Pass Both> Pass T/Fail W
Delayed Recall 35.33 (12.29) 25.10 (12.26)

Thurstone Word Fluency Test
Raw Score 49.89 (17.21) 42.23 (17.57) Pass Both> Pass T/Fail W

Trail Making Test
Part A (in Seconds) 33.91 (12.79) 38.40 (14.00) Pass Both> Pass T/Fail W
Part B (in Seconds) 77.50 (35.07) 102.29 (49.00)

Wechsler Adult Intelligence Scale - Revised
Full Scale IQ 106.13 (12.20) 99.83 (12.34) Pass Both> Pass T/Fail W
Verbal IQ 104.57 (13.02) 100.09 (13.56)
Performance IQ 108.76 (12.29) 100.86 (12.66)

Wechsler Memory Scale – Visual Memory Span
Forward 43.09 (30.08) 34.47 (25.91) Pass Both> Pass T/Fail W
Backward 55.60 (25.66) 41.93 (25.43)

Wide Range Achievement Test – 3rd Edition
Reading (Raw) 47.40 (4.42) 46.93 (3.31) Pass Both> Pass T/Fail W
Spelling (Raw) 41.88 (5.36) 41.53 (3.14)
Math (Raw) 39.04 (4.75) 35.67 (4.01)
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Pass Both group (n¼ 193) performed significantly bet-
ter than the Pass TOMM, Fail WMT group (n¼ 70;
Wilks’ K(2,260)¼ 7.121, p¼ .001, multivariate
g2¼ .052) on the TMT. The Pass TOMM, Fail WMT
group obtained lower scores on both Part A
(F(1,261)¼ 5.995, p¼ .015, g2¼ .022) and Part B
(F(1,261)¼ 13.780, p< .001, g2¼ .050). A one-way
ANOVA on the Gorham’s Proverbs Test revealed that
Pass TOMM, Fail WMT (n¼ 68) scored significantly
lower compared to Pass Both (n¼ 192;
F(1,258)¼ 8.532, p¼ .004, g2¼ .032). A one-way
ANOVA also found that Pass TOMM, Fail WMT
(n¼ 55) scored lower than Pass Both on the
Thurstone Word Fluency Test (n¼ 168;
F(1,221)¼ 8.117, p¼ .005, g2¼ .35). Finally, a one-way
MANOVA of the Category Test performance revealed
that the Pass Both group (n¼ 86) performed signifi-
cantly better than the Pass TOMM, Fail WMT group
(n¼ 65; Wilks’ K(2,248)¼ 3.153, p¼ .044, multivariate
g2¼ .025). The Pass TOMM, Fail WMT group com-
mitted more errors (m¼ 68.52) on the Category Test
than the Pass Both group (m¼ 58.05). A one-way
MANOVA revealed that the Pass Both (n¼ 165) and
Pass TOMM, Fail WMT (n¼ 53) groups did not differ
regarding performance on the Ruff Figural Fluency
Test (Wilks’ K(2,225)¼ .2.065, p¼ .129, multivari-
ate g2¼ .019).

Sensory-motor testing

A one-way MANOVA examined between-group dif-
ferences in sensory and motor functioning. The Pass
Both group (n¼ 187) performed significantly better
on a Grip Strength task than the Pass TOMM, Fail
WMT group (n¼ 67; Wilks’ K(2,252)¼ 6.293,
p¼ .002, multivariate g2¼ .048). Pass TOMM, Fail
WMT obtained worse scores using both the right
(F(1,253)¼ 12.256, p¼ .001, g2¼ .047) and left hands
(F(1,253)¼ 6.902, p¼ .009, g2¼ .027). On Grooved
Pegboard, the Pass Both group (n¼ 191) performed
significantly better than the Pass TOMM, Fail WMT
group (n¼ 67; Wilks’ K(2,255)¼ 8.283, p< .001,
multivariate g2¼ .061). Pass TOMM, Fail WMT per-
formed significantly worse on both the right
(F(1,256)¼ 16.411, p< .001, g2¼ .060) and left hands
(F(1,256)¼ 8.311, p¼ .004, g2¼ .031). There were no
between-group differences on the Alberta Smell Test
between the Pass Both (n¼ 193) and Pass TOMM,
Fail WMT groups (n¼ 68; Wilks’ K(2,258)¼ 1.384,
p¼ .252, multivariate g2¼ .011).

Emotional perception

A one-way MANOVA examined for between group
differences in emotional perception. No differences
were found between the Pass Both (n¼ 124) and Pass
TOMM, Fail WMT (n¼ 48; Wilks’ K(2,169)¼ 1.372,
p¼ .256, multivariate g2¼ .016) groups in perform-
ance on the Emotional Perception Test.

Self-report inventories

A one-way ANOVA examined between-group differen-
ces concerning BDI-II scores and found that those in
the Pass TOMM, Fail WMT group (n¼ 67) obtained
higher scores than the Pass Both group (n¼ 186;
F(1,251)¼ 4.346, p¼ .038, g2¼ .017). A one-way
MANOVA examined Memory Complaints Inventory
scores, and found that the Pass Both group (n¼ 197)
reported significantly fewer memory complaints than
the Pass TOMM, Fail WMT group (n¼ 69; Wilks’
K(9,256)¼ 6.734, p< .001, multivariate g2¼ .191). A
follow-up univariate ANOVA found that Pass TOMM,
Fail WMT had a higher total mean of subscale scores
(F(1,264)¼ 43.949, p< .001, g2¼ .143). Furthermore,
Pass TOMM, Fail WMT obtained higher scores for the
following subscales: General Memory Problems
(F(1,264)¼ 44.925, p< .001, g2 ¼.145), Numeric
Information Problems (F(1,264)¼ 36.604, p< .001,
g2¼ .122), Visuospatial Memory Problems
(F(1,264)¼ 39.354, p< .001, g2¼ .130), Verbal
Memory Problems (F(1,264)¼ 33.603, p< .001,
g2¼ .113), Memory Complaints due to Pain
(F(1,264)¼ 4.718, p¼ .031, g2¼ .018), Memory
Problems Interfering at Work (F(1,264)¼ 21.921,
p< .001, g2¼ .077), Impairment of Remote Memory
(F(1,264)¼ 23.862, p< .001, g2¼ .083), Amnesia for
Complex Behavior (F(1,264)¼ 40.057, p< .001,
g2¼ .132), and Memory for Antisocial Behavior
(F(1,264)¼ 18.089, p< .001, g2¼ .064). See Table 3 for
means and standard deviations regarding self-report
data between experimental groups.

Other PVT performance

Given the suggestion from prior researchers that the
WMT may be vulnerable to false positive errors, we
examined performance on other PVTs (MSVT,
Nonverbal-MSVT, and Reliable Digit Span; RDS)
within the Pass TOMM, Fail WMT group (n¼ 70) to
determine whether their other PVT performance was
consistent with invalid performance. One participant
did not complete any PVTs besides the TOMM and
WMT. Twenty-three participants failed one other
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PVT along with the WMT, 17 participants failed two
PVTs along with the WMT, and four participants
failed three PVTs along with the WMT. Twenty-five
participants passed all PVTs except for the WMT.

Discussion

When a patient fails a PVT, we expect to find that
their scores across a neuropsychological test battery
will be significantly lower than those who pass that
PVT. This is one of the primary acid tests of whether
that PVT is truly measuring the validity of testing
results. If a failed PVT does not predict lowered
scores in at least some components of a neuropsycho-
logical battery, indicating performance that is not
truly indicative of an individual’s cognitive abilities, it
is not really acting as a PVT (Larrabee, 2012).

The current study examined the scores from abil-
ity-based tests and self-report measures of psychiatric
symptoms from participants who completed both the
WMT and TOMM. Groups were categorized as those
who passed the TOMM but failed the WMT and
those who passed both. The Pass Both group was pre-
sumed to have put forth valid performance on testing,
given that they passed two objective measures of per-
formance validity. Importantly, it should be noted
that no participant passed the WMT but failed the
TOMM. In nearly every cognitive domain assessed,
neuropsychological test scores were lower in partici-
pants who passed the TOMM but failed the WMT
compared to participants who passed both PVTs.
Thus, those who passed the TOMM but failed the
WMT showed a global suppression of test scores.
While failure of the TOMM has been shown to pre-
dict lower neuropsychological test scores
(Constantinou, Bauer, Ashendorf, Fisher, &
McCaffrey, 2005), the present data suggest that the
WMT is superior in predicting lower scores when the
TOMM is passed.

A common criticism of the WMT is that it func-
tions more as an assessment of memory than per-
formance validity (e.g., Greve et al., 2008). If this were
true, then in the present study, lower neuropsycho-
logical test scores would be expected for only tests of
verbal memory. Instead, our study found that partici-
pants who passed the TOMM but failed the WMT
performed significantly worse on visuospatial tasks,
tests of emotional judgment, problem-solving tasks,
academic/achievement testing, and global intellectual
functioning. This finding suggests that the WMT is
more sensitive to performance invalidity than the
TOMM, which replicates previous findings in the lit-
erature (e.g., Gervais et al., 2004). Erdodi et al. (2019)
found a similar global suppression of neuropsycho-
logical test scores on participants who failed the
WMT, indicating that this is not an isolated finding.
Similarly, Green and Flaro (2019) observed a wide-
spread suppression of neuropsychological test scores
in developmentally disabled children who failed the
WMT, even if other PVTs were passed.

In the current study, the group who passed the
TOMM but failed the WMT reported significantly
more depressive symptoms (per BDI-II) and signifi-
cantly more memory complaints (per Memory
Complaints Inventory) when compared with the Pass
Both group. Irrespective of the TOMM being passed,
the presence of a WMT failure indicates a higher like-
lihood of reporting both more cognitive and psychi-
atric difficulties.

The limitations of the current study include the
fact that it involved a mixed diagnostic group. The
effects were not examined in relation to diagnosis.
Not all participants were administered a uniform bat-
tery, so the n of each test administered differs.
Furthermore, while these participants were from the
same private practice, different examiners could have
administered batteries across participants, and differ-
ent examiner characteristics such as administration
style or preference for a particular test could influence

Table 3. Group comparison of means and standard deviations for self-report measures.
Test Mean (SD) for Pass Both Mean (SD) for Pass T/Fail W Overall Result

Beck Depression Inventory – 2nd Edition
Raw Score 15.96 (11.37) 19.36 (11.61) Pass T/Fail W Reported More Depression Symptoms

Memory Complaints Inventory
Total Score 22.03 (15.92) 37.45 (18.53) Pass T/Fail W Reported More Memory Complaints
General Memory Problems 24.07 (19.13) 42.91 (22.65)
Numeric Information 29.76 (21.09) 54.00 (43.61)
Visuospatial Memory 20.61 (18.74) 38.26 (23.61)
Verbal Memory 33.90 (23.77) 53.41 (24.86)
Pain Interferes with Memory 25.07 (29.30) 34.17 (31.77)
Memory Interferes with Work 29.09 (26.80) 47.03 (29.03)
Impairment of Remote Memory 15.11 (14.05) 25.04 (15.85)
Amnesia for Complex Behavior 14.68 (15.29) 29.46 (20.30)
Amnesia for Antisocial Behavior 5.96 (9.57) 12.80 (15.78)
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outcome measures. Future studies examining PVT
utility could administer a uniform battery to better
control for examiner characteristics or test order.
Additionally, given that the data were presented as
raw scores, the number of patients with impaired per-
formances on neuropsychological tests cannot be cal-
culated. While raw scores are preferable for
maintaining the range of data, given that standardized
scores can truncate the distribution (e.g., McSweeney,
Naugle, Chelune, & L€uders, 1993; Strauss, Sherman, &
Spreen, 2006), future studies may wish to incorporate
standardized scores into analyses.

An inherent limitation with any PVT research
study is determining whether a participant was truly
giving an invalid performance or if he/she did not
pass a PVT due to genuine cognitive impairment (e.g.,
Bush et al., 2005). We chose to test the clinical utility
of two commonly administered PVTs within the real-
world context utilizing actual patients/litigants to
avoid common limitations associated with using a
simulated-malingerers design (e.g., inadequate know-
ledge about the disorder and lack of incentive for
accurate simulating). However, this methodology does
limit the findings in that knowledge about whether
performance was truly valid or invalid is unknown.
We included failure rates of other PVTs to support
our suggestion that WMT failure was due to invalid
performance rather than false positive errors. The
majority of participants who passed TOMM but failed
WMT (65%) failed at least one other PVT, suggesting
failure was due to invalid performance. Notably, other
research conducted with the present sample found
that nearly all participants (94.7%) who failed the
WMT failed at least one embedded validity indicator
as well (Erdodi et al., 2019). However, without defini-
tively knowing which participants were giving invalid
performance, the possibility of false positive errors
cannot be ruled out for certain. It is possible that the
25 participants who only failed the WMT consisted of
a mixed-validity group with both true and
false positives.

In future studies, the method used for this study
could be extended to analyzing discrepancies between
other PVTs. Some PVTs may turn out not to be good
predictors of performance validity. Failure on these
PVTs might not be linked with a global suppression
of neuropsychological test scores. Only by examining
the actual suppression of neuropsychological test
scores can we apply this aspect of the acid test to
other PVTs. Future studies could examine WMT ver-
sus TOMM performance in further detail to discover,
for example, whether there are differences in the

suppression of cognitive test scores in those with spe-
cific diagnoses, such as TBI or chronic pain. Further,
it is only by examining other research data in further
studies that we can show that the WMT is, in fact,
uncorrelated with age, intelligence, and with impair-
ment due to brain disease (see Green & Allen, 1999;
Green & Flaro, 2019). Despite these properties, WMT
does explain a large portion of the variance in the
overall test battery (Green et al., 2001).

The global suppression in test scores across mul-
tiple cognitive domains seen in participants who failed
the WMT but passed the TOMM indicates that the
WMT is more sensitive than the TOMM in detecting
performance validity. This study provides a useful
model for examining the clinical utility of other PVTs.
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