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Word Memory Test failure 23 times higher in mild brain injury than

in parents seeking custody: The power of external incentives
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Abstract
Primary objective: Motivation has an important influence on neuropsychological test performances. This study examined
effort on the Word Memory Test (WMT) in groups with differing external incentives.
Research design: 774 adults with Traumatic Brain Injury (TBI), tested as part of a Workers’ Compensation, disability or
personal injury claim stood to gain financially by appearing impaired on testing. In contrast, parents ordered by the Court to
undergo a parenting assessment were highly motivated to do their best on cognitive tests because their goal was to regain
custody of their children.
Outcomes and results: Consistent with these assumptions, 98.3% of 118 parents seeking child custody passed the WMT effort
subtests but in cases of mild TBI the pass rate on the WMT was only 60%. The WMT failure rate in the mild TBI sample
was 23 times higher than in the group of parents seeking custody. WMT failure was twice as frequent in the mild TBI group
than in those with more severe TBI. WMT failure was also much higher in adults with mild TBI than in children with
significant impairment from various clinical conditions.
Conclusions: Such differences in failure rates on the WMT effort subtests cannot be explained by differences in cognitive
skills but they are explainable by differences in external incentives. The findings support the recommendation that objective
tests of effort should be used when evaluating cognitive impairment.

Keywords: Brain injury, motivation, effort, symptom validity test, incentive

Introduction

Performances on neuropsychological tests are often
used to make inferences regarding examinees’
cognitive abilities and brain function [1]. However,
neuropsychological tests can yield impaired scores
indistinguishable from the effects of brain injury,
which do not reflect brain-behaviour relationships
and which are better explained by poor effort or
exaggeration of cognitive deficits. That is why it is
now recommended that objective tests of effort
should be used in all neuropsychological assess-
ments, including clinical evaluations [2, 3]. Many
things can potentially affect a person’s effort to do
well and their engagement in the assessment. In the
current study, we examined how external incentives

impacted performance on effort testing by compar-
ing groups with different external incentives, includ-
ing (a) people with an external incentive to perform
poorly on testing, (b) people with a strong external
incentive to do well on testing and (c) people with no
obvious external incentive, either to exaggerate
impairment or to do well.

There have been many studies of effort testing in
people with strong incentives to appear impaired and
it is not unusual to find a substantial percentage of
such samples failing effort tests. For example, more
than 50% of prisoners facing court appearances for
sentencing were judged to be malingering cognitive
impairment, based partly on their failure on effort
tests including the WMT [5]. Likewise, in 904
consecutive compensation cases of mixed diagnoses,
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28% failed the effort measures of the WMT [6].
Additionally, Sullivan [7] reports a 48% rate of
failure rate of the WMT in a series of adult university
students seeking assessment for attention deficit
hyperactivity disorder (ADHD), whereas only 12%
of children with ADHD and other disorders failed
the WMT [8]. Larrabee [9] estimated that 40% of
mild head injury cases in litigation fail effort tests
and, in such cases, the neuropsychological test scores
would be considered invalid.

In the current study, as a group with an external
incentive to appear impaired, we used a series of
774 consecutive cases that were referred for
neuropsychological evaluation based on a claim of
TBI. In 577 cases, the injury severity was relatively
mild but it was moderate to severe in the remainder.
They received the WMT as part of a comprehensive
neuropsychological assessment. All these cases had
an external incentive to exaggerate impairment
because they were receiving disability payments or
were claiming such payments from the Workers
Compensation Board (WCB) or medical disability
insurance companies or were seeking compensation
for injuries through personal injury civil litigation.

This is the first study investigating effort in low
functioning individuals with a very strong external
incentive to perform well. The members in our
second group were actively involved in child custody
battles. We investigated performance on the effort
and memory subtests of the WMT [1, 4] in 118
consecutively referred adults, who were ordered by
the Alberta Family Court and the Department of
Social Services to undergo an assessment of their
fitness to be parents. They were referred to the first
author for an assessment of parenting skills.
Undergoing a fitness evaluation can be a time-
consuming, arduous and potentially embarrassing
situation and seeking child custody is optional and
not a mandatory undertaking. Good performance on
cognitive tests would maximize their opportunity to
regain custody of their children. Therefore, it may be
assumed that the parents seeking child custody were,
in most cases, motivated to do well and we would
expect a low failure rate on effort testing in this
group arising from poor effort.

The third group consisted of people with little or
no incentive either to exaggerate impairment or to do
well. It is difficult to identify groups of adults with no
external incentive to exaggerate or to minimize their
cognitive impairment. Although they might not be
conspicuous, significant incentives to exaggerate
impairment usually exist, even when the testing is
conducted for purely clinical or research purposes.
One reason is that most insurance companies which
provide disability payments, including WCB, have a
legal right to access reports of the results of any
assessment performed on their client. This applies

irrespective of the context or original purpose of
the assessment. Hence, in practice, the results
of any assessment could be used to adjudicate a
claim and thereby impact a person’s access to
disability benefits. In support of this argument, the
effort test failure rate was much higher in a group of
fibromyalgia cases with disability claims than in
those with no disability claim, even though the
participants were told that the results were for
research purposes and would not be entered into
their file [10]. It is a misnomer to describe clinical
assessments of people collecting disability payments
as having no associated external incentive. The fact
that the results could be used by an insurance
company might explain relatively high failure rates
on various effort tests in groups where it was
assumed that there were no obvious external
incentives because the assessments were done ‘in a
clinical setting’ [11].

With these considerations in mind, the people we
chose to comprise the third group were a series of
children consecutively referred mainly by Social
Services to the first author for neuropsychological
assessment. Their diagnoses included a wide range
of childhood disorders, including foetal alcohol
spectrum disorder (FASD), autism, schizophrenia,
ADHD, conduct disorder, Asperger’s syndrome,
mental retardation, learning disabilities and a variety
of neurological disorders. It will be shown below
that, in the absence of an external incentive to
appear impaired, WMT effort test failure was rare,
even when the person’s cognitive deficits were
objectively severe.

Method

Effort testing

The WMT is a test of verbal learning and memory
which also allows evaluation of a person’s effort to
do well while taking the test, so a determination can
be made about whether or not the person’s test
scores are valid estimates of ability [1, 4, 12]. All
participants were given the computerized WMT
as part of a complete neuropsychological or psychol-
ogical assessment. In advance of the testing, all were
informed that full effort was very important to ensure
that valid test results would be obtained. The WMT
measures the ability to learn a list of 20 word pairs
(e.g., rat-tail) presented on a computer screen.
The effort components of the WMT were designed
to avoid confusing actual impairment with deliberate
exaggeration. They are meant to be virtually
insensitive to all but the most extreme forms of
impairment of learning and memory and the range
of genuine scores is very narrow. After being
shown 20 word pairs on the computer screen, the

374 L. Flaro et al.
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person is required to choose the word from the
original list in each of 40 new word pairs (e.g., ‘rat’
from ‘rat-shoe’). This is the immediate recognition
trial (IR), the first measure of effort. After a
half-hour delay, the delayed recognition trial (DR)
is presented, which is very similar to IR but it
includes different foil words (e.g., ‘rat-sock’). The
patient is then given four separate measures
of memory ability: the Multiple Choice subtest
(MC), in which the person is shown the first word
from each pair and is asked to choose the matching
word from eight options; Paired Associates (PA), in
which the person is given the first word from each
pair by the tester and is asked to tell the tester the
second word and Free Recall (FR), in which the
person is asked to recall as many words as possible
from the list in any order.

Tables and charts show the patient’s scores
compared with the mean scores obtained from any
of 61 comparison groups in the WMT Windows
program (Green, 2003), including patients with
moderate to severe brain injury, epilepsy,
fibromyalgia, mixed neurological patients, mentally
retarded adults, and many other diagnostic groups.
A cardinal feature of the WMT is that it consists of
multiple subtests that vary widely in their objective
difficulty level. Given the structure of the WMT, it is
very difficult for a person who is not making a full
effort to produce plausible scores on all subtests.
In several independent studies, the WMT was
99–100% accurate in discriminating between
people asked to try their best and those who were
asked to simulate memory impairment [13–15].
Failure on the WMT in the latter studies and the
current study was defined according to the standard
criteria outlined in the test manual [1], based on
scoring at or below given levels on IR, DR or the
consistency between the two. The value of the
cut-offs are not stated here to protect the integrity
of the test.

Participants

There were three patient groups in our study. The
first group consisted of individuals with an external
incentive to appear impaired. They were 774
consecutively referred TBI cases who were referred
for neuropsychological assessment to the second
author. Within the TBI group, 577 cases could be
classified as mild or complicated-mild TBI. They
had a median post-traumatic amnesia (PTA) of zero
and less than two days PTA in all cases. Their
median Glasgow Coma Scale (GCS) score was
15 (mean¼ 14.6, SD¼ 1.1). The mean age of the
mild TBI sample was 40.4 years (SD¼ 12) and 72%
were male. They had a mean of 12 years of education
(SD¼ 2.7) and were tested a median of 16 months

post injury. Also within the TBI group, 197 cases
could be classified as moderate-severe TBI. They all
had a PTA of 24 hours or more (median 240 hours)
and a median GCS score of eight (mean¼ 8.7,
SD¼ 4). The mean age of the moderate-severe TBI
sample was 39 years (SD¼ 13), 84% were male, they
had a mean of 12 years of education (SD¼2.4) and
they were tested a median of 19 months post-injury.

The results from CT or MRI brain scans were
available from 177 of the latter group and brain
abnormalities were present in 91% of these cases.
In contrast, brain abnormalities, including extra-
dural haematomas, were only noted in 24% of the
388 mild TBI cases, who had CT or MRI scans of
the brain. 98% of the TBI cases were referred in the
context of WCB claims (63% of cases),
personal injury litigation (22% of cases) or disability
insurance (13% of cases). These pending claims or
existing benefits represented external incentives to
appear impaired. Evaluations consisted of testing
and interviewing for up to two days.

The second group was comprised of adults with
a strong incentive to appear intact on neuropsychol-
ogical testing. They were 118 parents seeking
custody of their children, who were consecutively
referred via Court order to the first author by the
Department of Social Services for evaluation of their
fitness to be parents. At the time of the assessment,
their children were temporarily in the custody of the
Department of Social Services. The mean age of the
men was 36 years (SD¼ 8, n¼ 31) and of the
women 32 years (SD¼ 8, n¼85). Both genders had
an average of 11 years of education (SD¼2). In each
case, all parents were interviewed, given personality
testing and intelligence testing (Wechsler
Abbreviated Scale of Intelligence (WASI) [16] and
a documentary review was conducted. They were
given the computerized WMT to measure effort
and verbal memory [1]. Many parents were also
given a problem solving test measuring abstract
abilities [17].

A decision was given in each case reflecting the
assessor’s clinical judgment of whether the person
was either fit or unfit to be a parent. The guidelines
informing the decisions about fitness to be parents
were taken from risk factors defined by Kuehnle,
Coulter & Firestone [18]. In determining fitness to
be parents, many factors were considered, apart
from levels of intelligence or cognitive impairment.
They included, among others, personality disorder,
propensity for or history of child sexual, emotional
or physical abuse or neglect, drug addiction,
alcoholism, antisocial behavior, expressed tenden-
cies towards sadism on personality testing and
incapacity to empathize with others. In 55% of
cases, the parents were judged unfit to take care of
their children and in 10% a decision could not be

Power of external incentives on Word Memory Test failure 375



D
ow

nl
oa

de
d 

B
y:

 [V
 A

 H
ea

lth
 C

ar
e 

S
ys

te
m

] A
t: 

16
:1

3 
14

 J
an

ua
ry

 2
00

8 

reached, largely because some parents were highly
defensive and unwilling to provide information.
In only 35% of cases were the parents deemed
fit to care for their children, indicating that, as a
whole, this was a very low functioning group.

The third and final group consisted of individuals
without an obvious external incentive to appear
either impaired or to do well on testing. This group
contained 258 children, aged seven to 17 years
(mean age¼ 12.5; SD¼ 2.6) consecutively referred
to the first author for neuropsychological assess-
ment. There were 52 children with FASD, 54 with
conduct disorder, 46 with learning disabilities, 41
with ADHD, 18 with schizophrenia or bipolar
disorder, 14 with a primary diagnosis of autism or
mental retardation and 33 children with miscella-
neous diagnoses. The mean full scale intelligence of
the child sample was 88.5 (SD¼ 14). Twenty-nine
children had a mean verbal IQ of 70 or lower
(mean¼ 64, SD¼5). There were a few cases with
external incentives to appear impaired, such as two
boys facing charges of murder and arson. However,
in most cases, external incentives to appear impaired
were absent.

Hypotheses

Effort to do well is thought to be the primary
mediating variable affecting performance on the
WMT effort subtests [1, 6, 12]. If so, we would
expect to find the most failures on WMT in the
group with an external financial incentive to appear
impaired and the least failures in the parent group
with an incentive to appear cognitively intact.
The WMT failure rate in the child clinical group
would be expected to be intermediate between those
of the latter two groups.

If, on the other hand, WMT effort subtests were
sensitive to true differences in cognitive abilities, we
would expect to find (a) more effort test failures in
the group with moderate to severe TBI than in those
with relatively mild TBI; (b) more WMT failures in
those with lower intelligence than in those of higher
intelligence; (c) more WMT failures in the children
than in adults with mild TBI and (d) more WMT

failures in the parents seeking custody of their
children than in adults with mild TBI.

Results

As predicted, the presence of external incentives was
strongly related to rates of failure on WMT in the
groups in this study. Table I shows the failure rates
on WMT in the four main groups in this study.

The failure rate on the WMT in the parents
seeking custody of their children (1.7% or 2/118)
was markedly lower than the failure rate in both the
more severe TBI group (�2

¼ 23, df¼ 1, p<0.001)
and in the mild TBI group (�2

¼ 65, df¼ 1,
p< 0.001). Thus, the group with the greatest
incentive to appear well on testing (parents) had
the lowest failure rate on the WMT. In the group
with the least severe brain injuries, the WMT failure
rate was 40%, whereas it was only 21% in the group
with the most severe brain injuries. This is a highly
significant difference statistically (�2

¼ 23, df¼1,
p< 0.001).

There were significant differences in FSIQ
between the latter three groups (F¼9.1, df¼2,
712, p< 0.05) but the differences are in the wrong
direction to explain why so few parents failed the
WMT. The mean FSIQ in the parents seeking
custody of their children (93, SD¼ 15.7) was
actually significantly lower than the mean FSIQ of
the mild TBI group (99, SD¼14, p< 0.001 on
Bonferroni post hoc comparisons). Thus, despite
being less intelligent, the parents failed the WMT
much less often than those in the mild TBI group.
The parents did not differ significantly from the
moderate-severe TBI group in FSIQ (mean¼ 96.5,
SD¼ 13.5).

It may be pointed out that the validity of the FSIQ
scores in anyone who fails the WMT effort subtests
is under suspicion, unless the person suffers from
dementia. The mean FSIQ was 104 (SD¼ 12) in the
mild TBI cases who passed the WMT but it was only
91 (SD¼ 14) in those failing the WMT (F¼ 99.7,
df¼ 1, 440), indicating the magnitude of the effect of
poor effort on IQ scores in this sample. The mean
FSIQ was 98 (SD¼13) in the moderate-severe TBI

Table I. Rates of failure on WMT effort tests in groups with differing incentives.

Group External incentive Direction of incentive n

Percent of group
failing WMT*

Parents Obtain child custody Positive 118 <2%
Children tested clinically None in most cases Nil 259 11%
Moderate-severe TBI Financial compensation Negative 197 21%
Mild TBI Financial compensation Negative 577 40%

*Percentage scores rounded to nearest integer.

376 L. Flaro et al.
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cases who passed the WMT but it was 90 (SD¼13)
in those failing the WMT (F¼ 9.4, df¼1, 159). It
was 93 (SD¼ 15) in the parents passing the WMT
but 80 (SD 15) in the two parents who failed the
WMT. Further evidence that low FSIQ does not
account for WMT failure comes from the zero
failure rate in the parents with a verbal intelligence
score below 75 (range 52–74), as shown in Table II.

The two parents who failed the WMT were among
the 62 parents deemed unfit to be parents. When
these two women were questioned, it emerged that
they changed their minds in the course of extended
custody proceedings and did not actually want their
children back at the time of testing. One was
currently an inmate at a local prison, serving time
for cocaine trafficking. Her WMT results strongly
suggested poor effort because she scored higher on
the harder of two subtests than on a much easier
subtest. Her PA score was zero, meaning that in no
case did she give the correct second word from a pair
when prompted with the first word and this is
extremely rare even in people with dementia.
Nevertheless her score on the much harder FR test
was within the normal range for adults of average

intelligence (40%). This is a gross discrepancy,
indicating invalid test results in this woman.
The scores from the second parent failing the
WMT, at first glance, might be regarded as a false
positive classification for poor effort. However, she
returned for testing a year later, by which time
she was genuinely seeking custody of her children,
and she easily passed the WMT on this occasion.
Therefore, there would appear to have been no false
positives in the parent custody sample, because only
two out of 118 cases failed the WMT and they both
admitted that they did not want their children.

Table II includes current findings, as well as data
from several independently published studies, in
which rates of failure on WMT were reported for
groups with external incentives to do poorly or to do
well on testing or with no such incentives. Table II
shows that WMT failure rates are strongly associated
with the presence of external incentives. If failure on
the WMT effort subtests were affected by true
differences in cognitive ability, we would expect to
find significantly more WMT failures in the child
group tested clinically than in adults with mild TBI.
However, the failure rate on WMT was only 10.9%

Table II. WMT failure rates by external incentives.

Predominant external incentive Group n

Cognitive
impairment

expected
% failing WMT

effort tests

Average WMT
failure rate
per group

Incentive to appear intact to
gain child custody

Parents seeking child custody
(VIQ< 75)

15 Yes 0% 1%

Parents seeking child custody
(VIQ� 75)

103 No 2%

No external incentive in
most cases

Institutionalized mentally retarded
adults (FSIQ< 70) Brockhaus
& Merten, 2004

32 Yes 3% 10%

Children tested clinically
(VIQ< 75)

45 Yes 18%

Children tested clinically
(VIQ> 75)

213 Yes 9%

Children tested clinically (FASD) 52 Yes 13%
Children tested clinically

(ADHD)
41 Yes 12%

Adults with fibromyalgia (no dis-
ability claim and no benefits)
Gervais et al., 2001.

50 No 4%

Incentive to appear impaired to
gain new disability benefits
or compensation or to
maintain existing benefits

Adults with fibromyalgia (already
receiving or claiming disability
benefits)* Gervais et al., 2001.

50 No 35% 36%

Moderate-Severe TBI seeking
disability/WCB/personal injury
compensation

197 Yes 21%

Mild TBI seeking disability/WCB/
personal injury compensation

577 No 40%

University students in ADHD
assessment (Sullivan,
in press) [7]

28 No 48%

*This group had incentives to obtain or maintain disability benefits by appearing impaired but they were told that the test results were for
research purposes and would not go on their file or affect their claim.

Power of external incentives on Word Memory Test failure 377
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(28/258 cases) in the child group tested clinically,
which is much lower than the 40% failure rate
in those with mild TBI (�2

¼ 71, df¼ 1, p<0.001).
It is notable that the adult university students

seeking ADHD assessments (Table II) failed the
WMT in 48% of cases, whereas only 12% of
children with ADHD in the current sample failed
the WMT. This cannot be explained on the basis of
lower cognitive abilities in the university students.
Instead, it points towards poor effort as the reason
for failure on the WMT. Within the child group, age
did not significantly influence the failure rate on
WMT (�2

¼ 7.6, df¼ 10, p¼ 0.65), even though we
know that children aged seven years will score
lower on almost any ability test than children aged
17 years. Those children who failed WMT had a
lower full scale intelligence (FSIQ¼ 81, SD¼13)
than those who passed WMT (90, SD¼ 14; f¼ 10.2,
df¼ 1, 256, p< 0.01) but, unlike age, FSIQ can be
biased by poor effort. The FSIQ score reflects not
only the child’s intrinsic intelligence but also the
amount of effort applied to the intelligence test.
Ideally, if we wish to see how WMT scores are
affected by intelligence, we would need a sample of
people with high motivation to do well, so that effort
is constantly good, while FSIQ varies.

Fortunately, we have an almost ideal group for
this purpose in the parents seeking custody, whose
FSIQ ranged from 49–126. If failure on the WMT
effort subtests were affected by true differences in
intelligence, we would expect to find significantly
more WMT failures in the parents with the lowest
intelligence compared with those in the highest
range of intelligence. A comparison was made

between three subgroups of parents in terms of
their FSIQ (Table III). These subgroups differed
significantly in terms of FSIQ ( p< 0.0001), in terms
of their error scores on the Category Test
( p< 0.001) and in terms of their verbal memory,
as measured by WMT FR ( p< 0.001). The magni-
tude of the latter differences would be clinically
important, such as the FSIQ difference of 39 points
between those with a mean FSIQ of 73 vs. 112.
However, there was no significant difference in the
number of WMT failures in the parents across the
three ranges of FSIQ shown in Table III (means 73,
92 & 112). No WMT failures were observed in the
parents in the highest FSIQ range and only one
failure occurred in each of the other two ranges.

The mean of the WMT IR and DR effort scores
was 96% correct in the parents in the lowest range
of intelligence (mean FSIQ¼ 73) and it was only
2% higher (98%) in the highest FSIQ group (mean
FSIQ¼112). Such a difference is very small.
Although statistically significant, a 2% difference
between WMT mean scores is clinically insignif-
icant. Both mean scores represent almost perfect
accuracy and they are far above the cut-off, at which
poor effort would be indicated.

Paradoxically, the failure rate on WMT in those
TBI cases with a normal brain scan was signi-
ficantly greater than the failure rate in those with an
abnormal brain scan (Table IV, Z¼�4.8,
p< 0.001).

The effect of poor effort on neuropsychological
test scores in general in the TBI group may be
illustrated with reference to scores on the widely
used Trail Making Test, Part B [19] in which the

Table III. WMT scores by levels of full scale intelligence (FSIQ) in parents seeking custody.

FSIQ range Mean FSIQ
WMT effort

(mean of IRþDR)
WMT multiple

choice
WMT paired
assoc. recall

WMT free
recall

Cat. test
errors

(1) 49–82 (n¼ 29) 73 (SD 7) 96% (SD 5) 83% (SD 17) 74% (SD 22) 48% (SD 16) 83 (SD 25)
(2) 83–102 (n¼ 52) 92 (SD 5) 98% (SD 3) 91% (SD 12) 86% (SD 14) 56% (SD 15) 70 (SD 30)
(3) 102–126 (n¼31) 112 (SD 7) 98% (SD 2) 97% (SD 6) 96% (SD 7) 70% (SD 13) 52 (SD 29)
Difference between

groups 1 and 3
39 FSIQ points 2% 14% 22% 22% �31 errors

Significance test f 283, df¼ 2, 109 �2
¼ 3.8, df¼ 2 �2

¼ 13.5, df¼ 2 �2
¼ 24, df¼ 2 f 13.5, df¼ 2, 109 f 7.3, df¼ 2, 97

Significance p< 0.0001 p< 0.02 p< 0.001 p< 0.001 p< 0.001 p< 0.001

Table IV. Failure rates on WMT in groups with mild or moderate-severe TBI and with or without intracranial abnormality on CT or MRI
brain scan.

CT/MRI

Normal Abnormal

Group PTA duration n % failing WMT n % failing WMT

Mild TBI Less than 24 hours 293 48% 94 33%
Moderate-severe TBI 24 hours or more 15 13% 155 23%

378 L. Flaro et al.
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person is asked to use a pencil to join together
numbers and letters in alternating sequence (e.g.,
1-A-2-B-3-C etc.). The score is the time taken to
complete the task. Table V shows that there was no
significant difference between 486 mild TBI and 170
moderate-severe TBI cases on Trail Making B.
However, there was a highly significant difference
between those who passed and those who failed the
WMT effort subtests. We are justified in regarding
the test scores as being unreliable in those failing the
WMT. When we examine only the data from those
who passed the WMT, a highly significant difference
emerges. As we would expect, the 295 mild TBI
cases performed significantly better on Trail
Making B (mean¼71 seconds, SD¼ 36) than the
135 moderate-severe TBI cases (mean Trail Making
B¼ 92 s, SD¼ 62, f¼ 18, df¼ 1, 428, p< 0.001).

Discussion

In this study, we investigated external incentive as a
determinant of effort on neuropsychological testing.
We had a group with a strong financial incentive to
appear impaired on neuropsychological testing, a
group with a strong incentive to appear intact, and
a group without a strong incentive to appear any
particular way on testing. If, as we propose, external
incentives impact performance on WMT effort tests
more than true abilities, we would expect the group
with an incentive to appear well to perform the best,
the group without a strong incentive either way to
appear in the middle and, finally, the group with an
incentive to appear impaired to perform the worst
and have the most failures on the WMT effort
subtests. This is the exact trend which we found
(Tables I and II).

Studies have shown that moderate to severe
brain injury can have permanent effects on neurop-
sychological functioning, whereas mild TBI typically
has no permanent effect or significantly lower and far
less frequent permanent effects [20]. Hence, if
WMT effort subtests (i.e., IR & DR) were affected
by impairment in neuropsychological functioning,

we would expect to see worse WMT performance
in the moderate-severe TBI group than in the mild
TBI group. However, in the current mild TBI group,
the WMT was failed by almost twice as many as in
those with moderate to severe TBI (40% vs. 21%).
Additionally, we would expect to see more impaired
performance and more failures in the group with
brain abnormalities documented via CT or MRI
scans than in the group with no abnormalities on
brain scans. Yet the failure rate on the WMT
was significantly higher in mild TBI cases with
normal brain scans than in those with intracranial
abnormalities on CT or MRI of the brain
(Table IV). These data offer strong evidence that
the WMT IR & DR effort subtests are not impacted
by neuropsychological ability or brain lesions visible
on imaging. The only group previously shown to
perform below cut-offs when giving adequate effort
to do well were those with dementia and verifiable
clinical correlates of severe disability. Even moderate
to severely brain injured individuals are still able to
perform like healthy adults on WMT IR and DR
subtests. Something other than true cognitive
abilities is impacting performance on these subtests.

The powerful influence exerted by external
incentives in determining performance on the
WMT effort subtests was evident in the group of
parents seeking custody of their children. They were
motivated to appear unimpaired and they exhibited
an extremely low WMT failure rate of only 1.7%
(two failures out of 118 cases). Such a failure rate is
much lower than in either group with TBI, even
though many of the parents were of very low
intelligence and had significant impairment in
problem solving abilities (Table III). They were
functioning at such low levels that 55% of them were
judged to be unfit to regain custody of their children
after the assessment. The parents in the lowest
intelligence range had limited verbal memory capa-
city, as shown by definitely lower scores on FR of
the WMT word list compared with the highest
intelligence group. However, they still scored a mean
of 96% correct on the WMT effort subtests (IR &
DR) and there was no significant difference in WMT

Table V. Trail Making B scores by level of severity of brain injury and by pass or fail WMT.

95% Confidence interval for mean

Group n

Mean trail
making B (seconds) SD SE Lower bound Upper bound

Mild TBI 486 97 80 3.6 90 104
Moderate-severe TBI 170 101 72 5.5 90 112
Significance Not Sig.
Pass WMT 430 78 47 2.3 74 83
Fail WMT 226 136 105 7.0 122 150
Significance p< 0.001
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failure rates between those in the top or bottom
ranges of intelligence (mean FSIQ 73 vs. 112, as in
Table III). This demonstrates that the WMT IR and
DR subtests are not sensitive to actual differences in
intelligence or verbal memory, which do affect scores
on WMT FR. It also shows that external incentives
have a powerful influence on how people present
during neuropsychological testing and it underscores
the importance of data validity checks.

Extremely low IQ scores did not lead to WMT
effort subtest failures. In the group of parents
seeking custody of their children who had verbal
IQs below 75, including a woman with a FSIQ of 49,
not a single individual failed the WMT effort
subtests (Table II). This is consistent with previous
research demonstrating that mild mental retarda-
tion, by itself, does not impact performance on the
WMT effort subtests. Brockhaus & Merten [15]
reported that 31 out of 32 institutionalized but
testable mentally handicapped adults in Germany
were able to pass the WMT using the usual criteria
(Table II), showing that low cognitive abilities, in
themselves, are not necessarily associated with fail-
ure on the WMT. On the contrary, the single group
in Table II with the highest levels of education and
intelligence were university students, yet they had
the highest WMT failure rate of all. Sullivan [7]
reports a 48% failure rate on the WMT in university
students seeking benefits and special accommoda-
tion for claimed ADHD. In contrast, the WMT
failure rate was only 12% in ADHD children in the
current study, who were on average, only 10.9 years
old (Table II). Harrison [21] has also written about
incentives for symptom exaggeration in adult stu-
dents seeking classification as having learning
disabilities or ADHD. Taken together, these studies
show how external incentives to appear a certain
way, either intact or impaired, have a strong
moderating influence on presentation during cogni-
tive and psychological evaluations.

In the children with serious psychiatric and
neurological conditions, such as FASD, there were
few external incentives to perform well or to do
poorly. The WMT was passed by 89% of these 258
children. Their failure rate on WMT was signifi-
cantly lower than in the mild or moderate to severe
TBI groups. There was no age effect and WMT
failure rates were spread equally across the range
seven to 17 years. It is likely that, in the few children
who did fail the WMT (10.9% of cases), poor effort
was the underlying cause in most cases. It was
demonstrated in a previous study that the few
children who failed the WMT on first testing could
easily be induced to pass the WMT on retesting by
being given a small external incentive in the form of a
can of pop or a candy [8], once again highlighting
the importance of motivation on testing.

There are striking counterintuitive differences in
WMT failure rates between groups in the current
study and in published comparison groups.
The WMT failure rates were, in rank order,
0% in parents with a verbal intelligence less than
75; 3% in mentally retarded adults in an institution;
3% in adults declared unfit to be parents; 10.9% in
children tested clinically; 21% in adults with
moderate to severe TBI; 40% in adults with mild
TBI and 48% in university students seeking ADHD
assessment. These differences cannot be explained
on the basis of intelligence, years of education, age or
any actual cognitive deficits. They can only be
explained by the fact that some had incentives to
appear impaired, whereas others had an incentive
to look good.

The monetary incentive explains why almost twice
as many cases of mild TBI failed the WMT
compared with moderate to severe TBI. Most
cases of moderate to severe brain injury within the
WCB system would initially be given full benefits
automatically and only later would there be incen-
tives to perform poorly on testing in an attempt to
maximize the duration or amount of benefits paid.
Most cases would be sent for a neuropsychological
assessment. In many cases of minor head injury, on
the other hand, especially those with normal brain
scan results, benefits would be granted less gener-
ously and terminated much sooner, thereby provid-
ing incentives for the mild TBI cases to exaggerate
more often than those with more severe injuries.
Those people with mild TBI who did not complain
and who returned to work promptly would probably
not be referred for neuropsychological assessment.
Hence, there were unintended selection biases
contributing to the very high failure rate in the
current mild TBI sample. It is probable that an
unselected series of all consecutive cases of mild TBI
admitted to a hospital would yield much lower
WMT failure rates.

The current finding of a major excess of WMT
failure in people with mild TBI compared with
moderate-severe TBI contrasts with the report of
Bowden, Shores & Mathias [22], in which there was
no difference in WMT failure rates between mild
and severe TBI in a mixed sample of 100 children
and adults. The difference may be partly explained
by the relatively small sample in the Bowden et al.
study [22], with especially small numbers in the
severe category, and the fact that children as young
as six years old were tested with the WMT. The
WMT is not recommended for children under the
age of seven years nor for anyone with a reading level
of less than grade three [8]. It was not stated in the
paper how many in the sample were adults and how
many were children but we find much lower rates
of failure on WMT in children than in adults.

380 L. Flaro et al.
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Hence, the relationship between WMT failure and
severity of brain injury needs to be studied in adults
and children separately. The authors did not use the
WMT in the standard way in which it was designed
to be used and as described in the test manual. They
used only one subtest out of six, the IR subtest. To
define failure on the WMT, at least the first two
subtests plus a consistency score are needed in the
standard administration procedures.

We may nevertheless test Bowden et al.’s [22]
main hypothesis, which was that ‘all of the scores
from the WMT measure memory or some compo-
nent of general cognitive ability’ (p. 868, para. 2). It
should be pointed out that, if the WMT effort
subtests really did measure memory and general
cognitive ability, we would expect to find signifi-
cantly lower WMT effort scores in their severe TBI
than in their mild TBI groups, whereas they actually
reported no difference between these groups in their
own study. The absence of any difference between
the mild and severe TBI cases can easily be
explained by equal amounts of effort being applied
in that small sample by the mild vs. the severe TBI
cases or possibly by inequalities in the numbers of
adults and children in their sample. However, their
finding of an absence of any advantage on WMT in
the mild vs. the severe TBI group cannot be
explained by the hypothesis that the WMT is
sensitive to levels of ability. Thus, the data from
the Bowden et al. [22] study actually support the
insensitivity of the WMT effort measures to true
differences in memory ability. Other arguments
against the latter hypothesis follow:

(1) We must assume that mentally retarded adults,
who are institutionalized and incapable of living
independently, have lower cognitive abilities
than university students. If Bowden et al.’s
[22] hypothesis were correct, we would find
more WMT failures in the mentally handi-
capped than in university students. Instead we
find the opposite, which is only a 3% failure rate
on the WMT in mentally retarded adults but a
48% failure rate in university students seeking
ADHD assessment (Table II).

(2) If Bowden et al.’s [22] hypothesis were true, we
would find fewer WMT failures in university
students undergoing ADHD assessments than
in children with ADHD. However, on the
contrary, we actually find the university
students of Sullivan [7] failing the WMT four
times more often than children with ADHD
(Table II).

(3) If the Bowden et al.’s [22] hypothesis were
correct, we would confidently predict more
WMT failures in the moderate-severe TBI
group of the current study than in the mild

TBI group but this was not the case. The mild
TBI group actually failed WMT roughly twice
as often as those with more severe brain injuries.
This is opposite to what Bowden et al. [22]
would have predicted.

(4) If their hypothesis were true, we would find
fewer WMT failures in university students
undergoing ADHD assessments than in children
or adults with a verbal IQ below 75. On the
contrary, we actually find that the university
students of Sullivan [7] failed the WMT far
more often than either adults or children of very
low verbal intelligence (Table II).

(5) We would be hard pressed to reconcile the
current findings in people with mild TBI with
Bowden et al.’s hypothesis [22] that the WMT
effort subtests measure actual cognitive abilities.
If so, why do 40% of those with mild TBI
fail the WMT, whereas 98.3% of parents
undergoing custody assessments pass the
WMT, including a woman with a FSIQ of 49?

(6) Why do we find such a high rate of failure on
extremely easy WMT subtests in the mild TBI
group, whereas a vast literature on sports
concussions and in mild TBI generally shows
no measurable neuropsychological deficits a
week after loss of consciousness? [20].

(7) Only 3% of mentally handicapped adults failed
the WMT [15]. Does mild TBI really produce
cognitive deficits markedly greater than those
seen in mentally handicapped adults? Is that
why people with mild TBI fail WMT IR and
DR over ten times more often than mentally
handicapped adults and several times more
often than children with disabling conditions
like FASD?

Clearly, in the current study, the WMT effort
subtests do not behave like memory tests or tests of
general cognitive ability. The results on WMT IR
and DR in Tables I, II and III cannot be explained in
terms of actual differences in ability levels between
groups. The findings of this study are consistent with
previous research in people with fibromyalgia,
demonstrating that applying for disability payments
or currently receiving them represents a strong
external incentive that impacts performance on the
WMT subtests far more than cognitive abilities or
symptom severity [10]. The failure rate on the WMT
effort subtests in the latter study was 35% in the
disability claimants but it was only 4% in the non-
disability cases (Table II).

In the current study, for a contrast, we also had a
group with a powerful positive incentive to appear
unimpaired. Yet even in the lowest FSIQ range
(mean FSIQ¼ 73), less than 2% of the parents failed
the WMT. Two parents with a VIQ above 75 scored

Power of external incentives on Word Memory Test failure 381
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below the WMT effort subtest cut-off points. They
might be construed as false positives if they were
motivated to do well and failed the WMT. However,
the two cases who scored below cut-offs were, in
fact, not trying to obtain custody of their children.
It can be inferred that they were not trying their best
on testing because they did not want to be declared
fit to be parents. Indeed, one of the parents who later
changed her mind and did sincerely want to regain
custody was able to pass the WMT effort subtests
with ease at a later testing date.

Whereas mild TBI results in minimal or no
permanent measurable cognitive deficits [20], those
in the mild TBI group failed the WMT twenty-three
(23) times more often than the parents seeking
custody. This is a significant fact for anyone trying to
assess the level of actual cognitive impairment
present in people with mild TBI, who are receiving
disability from any source or who are trying to obtain
compensation for their injuries. It implies that, in a
large proportion of such cases, there will be an
artificial suppression of scores on cognitive tests, as a
function of poor effort and/or cognitive symptom
exaggeration. In group data, the excess of poor effort
in mild vs. moderate-severe TBI can make it seem
that the cognitive deficits are equivalent in these two
groups (Table V). The false impression arises from
the suppression of scores in those making a poor
effort, resulting in their test scores being invalid. In
turn, this obscures real group differences between
mild and moderate to severe TBI in cognitive
abilities. If effort is not controlled, as we see in
Table V, the mild and moderate-severe TBI groups
score the same as each other on Trail Making B.
However, when the poor effort cases are dropped
from the analysis there is a clearly significant
difference in the expected direction. Moderate-
severe TBI does cause significantly lower cognitive
ability than mild TBI but this important fact is often
obscured by the effects of poor effort.

If we failed to measure effort and if we assumed
that all neuropsychological test data were valid in the
TBI cases of the current study, we would wrongly
conclude that severe cognitive deficits were present
in many mild cases of TBI. The WMT helps to
identify those in whom effort is not sufficient and
whose test scores underestimate their actual ability.
It is advisable to use well validated effort tests like
WMT whenever any cognitive assessment is per-
formed in people with TBI [3], especially in the
majority of cases in whom the TBI is relatively mild.

One limitation to the present study is the absence
of cases with extreme degrees of cognitive impair-
ment, such as may be found in people with advanced
dementia. Notwithstanding the fact that a woman
with a FSIQ of 49 passed the WMT in this study,
people with dementia sometimes fail the WMT.

Additional studies investigating the WMT effort
subtests in individuals with dementia to determine
base rates and performance profiles would be help-
ful. They are especially interesting for studying ways
of identifying false positives on the WMT (i.e.,
WMT failure despite best effort). The WMT
program already contains some methods to assist in
identifying such cases, as well as including data from
groups with dementia [1].

The primary goal of this study was to investigate
performance on the WMT effort subtests in people
with a wide range of age, intelligence and cognitive
abilities and with varying degrees of external
incentives to perform well or to perform poorly on
neuropsychological and psychological testing. The
main question was how much influence incentives
would exert on WMT effort subtest failure, as
opposed to differences in actual cognitive abilities.
To paraphrase the title of a widely cited paper on
recovery from head injury [23] the results show that
‘incentive matters’. Major measures of general
cognitive abilities, such as intelligence test scores,
do not account for WMT failure. The results show
very clearly that, in the groups studied, it is the
presence of external incentives to appear impaired
which is the primary predictor of WMT effort test
failure.
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