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If an examinee exerts inadequate effort to perform well during a psychological or neuropsychological
exam, the resulting data will represent an inaccurate representation of the individual’s true abilities and
difficulties. In adult populations, methodologies to identify noncredible effort have grown exponentially
in the last 2 decades. Though a comparatively modest amount of work has focused on tools to identify
noncredible effort in pediatric populations, recent research has demonstrated that children can consis-
tently pass several stand-alone symptom validity tests (SVTs) using cutoffs established with adults.
However, no identified studies have examined the implications of pediatric SVT failure for ability-based
test performance. The current sample consisted of 276 children aged 8–16 years referred consecutively
for outpatient clinical neuropsychological consultation following mild traumatic brain injury (TBI). An
earlier subgroup of this same case series that also included 17-year-olds was presented in Kirkwood and
Kirk (2010). Nineteen percent of the current sample performed below the actuarial cutoff on the Medical
Symptom Validity Test (MSVT). No background or injury-related variable differentiated those who
passed from those who failed the MSVT. Performance on the MSVT was correlated significantly with
performance on all ability-based tests and explained 38% of the total ability-based test variance.
Participants failing the MSVT performed significantly worse on nearly all neuropsychological tests, with
large effect sizes apparent across most tests. The results provide compelling evidence that practitioners
should add objective SVTs to the evaluation of school-aged youth, even when secondary gain issues
might not be readily apparent and particularly following mild TBI.
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syndrome, children

Psychological test interpretation rests upon the assumption that
the examinee exerted adequate effort to perform well during the
exam. If an individual provides suboptimal effort, the resulting
data will represent an inaccurate representation of his or her true
abilities and difficulties. Reliance on such data can lead to a host
of problems for the psychologist or neuropsychologist including
interpretive errors, inaccurate diagnostic and etiologic conclusions,
mischaracterization of brain–behavior relationships, ineffective
treatment recommendations, and inappropriate use of limited

health care and educational resources. The frequency with which
adults provide noncredible effort during neuropsychological eval-
uation is fairly well studied, with rates ranging from less than 10%
in general medical cases to 40% in mild traumatic brain injury
(TBI) litigants to even higher in some other secondary gain con-
texts (Chafetz, Abrahams, & Kohlmaier, 2007; Greve, Etherton,
Ord, Bianchini, & Curtis, 2009; Larrabee, 2003; Mittenberg, Pat-
ton, Canyock, & Condit, 2002).

Relatively little attention has been paid to how often noncredible
effort occurs during pediatric psychological or neuropsychological
evaluation. In part this could be because children were assumed
historically to be less capable of deception than adults. However,
acts of deception in childhood are not uncommon, even in typically
developing populations (Newton, Reddy, & Bull, 2000;
Stouthamer-Loeber & Loeber, 1986; Wilson, Smith, & Ross,
2003). During neuropsychological examination in particular, a
number of single-case reports have also clearly documented that
children can feign cognitive impairment (Flaro & Boone, 2009;
Henry, 2005; Kirkwood, Kirk, Blaha, & Wilson, 2010; Lu &
Boone, 2002; McCaffrey & Lynch, 2009). Several recent clinical
case series have also found that a small percentage of general
pediatric patients consistently perform suboptimally because of
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effort-related problems (Carone, 2008; Donders, 2005; MacAllis-
ter, Nakhutina, Bender, Karantzoulis, & Carlson, 2009). Two other
recent studies suggest that under certain conditions, rates of non-
credible effort in children are likely to be considerably higher. In
a mild TBI case series consisting of 193 children and adolescents
referred exclusively for clinical evaluation, 17% of the sample
failed the Medical Symptom Validity Test (MSVT), which was the
same percentage estimated to have put forth noncredible effort
more broadly across the exam once possible false positives and
false negatives were taken into account (Kirkwood & Kirk, 2010).
During determination evaluations for Social Security Disability
benefits, Chafetz et al. (2007) found an even higher percentage
(28%–37%) of children who failed a symptom validity test (SVT).

In adult populations, research on methodologies to identify
noncredible effort has grown exponentially in the last 2 decades.
Adult-focused clinicians and researchers now have access to a
multitude of well-validated measures to detect noncredible test
performance and exaggerated self-report (Boone, 2007; Larrabee,
2007). Relying on objective tools to screen for inadequate effort in
children is no less important, because subjective judgment alone is
unlikely to be consistently accurate (Faust, Hart, & Guilmette,
1988; Faust, Hart, Guilmette, & Arkes, 1988). Of course, when
using any test with a pediatric population, developmental compe-
tencies need to be considered. Some SVTs depend upon reading or
facility with numbers, so will be inappropriate for young children.
Even SVTs that rely exclusively on nonverbal stimuli may be
affected by developmental factors, especially in more impaired
populations (MacAllister et al., 2009). Above certain ages, how-
ever, children have been found capable of passing a number of
stand-alone SVTs using cutoffs established with adults. For exam-
ple, children down to age 5 or 6 years consistently pass the Test of
Memory Malingering (TOMM; Constantinou & McCaffrey, 2003;
Donders, 2005; Kirk et al., 2011); children who are at least age 11
years pass the Computerized Assessment of Response Bias (Court-
ney, Dinkins, Allen, & Kuroski, 2003); and children with at least
a third-grade reading level pass the Word Memory Test (WMT;
Green & Flaro, 2003).

The MSVT was designed explicitly to be used with children and
adults (Green, 2004). Similar to the WMT, the MSVT involves the
computerized presentation of word pairs over two trials and then
examination of both word recognition and recall. The MSVT is
easier than the WMT, as it consists of only 10 word pairs, not the
20 in the WMT, and because each word pair represents only one
concept (e.g., school–book) rather than the two per pair in the
WMT (e.g., playground–slide). Data from the MSVT publisher
and several independent studies indicate that children with a
second- to third-grade reading level providing adequate effort
consistently score above the recommended pass or fail cutoff.

Normative child data provided by the publisher have been
presented in several places including the test manual, the MSVT
computer program and scoring software, and select scientific pub-
lications (Green, 2004; Green, Flaro, Brockhaus, & Montijo, in
press; Green, Flaro, & Courtney, 2009). One of the data sets is
based on administration of the MSVT to 55 healthy Canadian
children without psychiatric or neurological illness aged 8–11
years (and one 7-year-old). Out of the 55 children, 53 passed the
MSVT effort subtests, with no age or grade effect apparent.
Another normative data set includes 82 healthy Brazilian children
(age 6–17 years; mean age not reported) asked to do their best and

27 healthy Brazilian children (M � 12.2 years, SD � 2.4) asked to
simulate memory impairment. In the children asked to try their
best, 80 out of 82 cases passed the effort subtests. All 27 simula-
tors failed the effort subtests. Green et al. (2009) also reported
MSVT data from a subgroup of children (n � 27; mean age not
reported) who had a Full Scale IQ of 70 or lower. The mean MSVT
effort scores in this subgroup were said to be indistinguishable
from those of other children.

In an independent study, Blaskewitz, Merten, and Kathmann
(2008) administered a German version of the MSVT to 51 healthy
German children (M � 8.9 years). All but one child performed at
passing levels, with the only exception being a second grader who
scored 1 raw score point below the cutoff on one of the effort
subtests. Carone (2008) compared performance of 38 children
(M � 11.8 years) who suffered an acquired moderate to severe TBI
or displayed other significant neurological or developmental prob-
lems with 67 adults who had sustained a mild TBI. Whereas only
5% of the children failed the MSVT, 21% of the adults did. Even
the two children in this sample who failed the MSVT were thought
to have exerted suboptimal effort. Because the MSVT requires
reading, Kirkwood and Kirk (2010) analyzed each case failing the
MSVT in their pediatric mild TBI sample for evidence that reading
difficulties accounted for the test failure. Of the 33 (out of 193)
cases who failed the MSVT, only five (15%) had a history of early
reading difficulty or diagnosed dyslexia. Four of these five cases
also unequivocally failed the TOMM, which is a nonverbal SVT,
so reading problems were not considered a plausible explanation
for the vast majority of MSVT failures.

The MSVT and other SVTs mentioned above all use a forced-
choice recognition memory paradigm based on the presumption
that performance below a specified actuarial threshold (not simply
below chance levels) indicates noncredible effort and should raise
concerns about the validity of all collected test data. If these SVTs
do indeed measure effort rather than ability for most children, two
predictions should hold true. First, above a certain age, test per-
formance should be affected minimally by demographic, develop-
mental, or neurological differences (e.g., gender, learning difficul-
ties, brain injury pathology). Second, SVT failure should have
implications for performance on a wide range of neuropsycholog-
ical tests, not simply other tests tapping memory or related skills
that seem necessary on the surface to complete the SVT. No
identified pediatric research has examined the relationship be-
tween performance on SVTs and performance on ability-based
tests, though several relevant studies with adults have been con-
ducted.

Constantinou, Bauer, Ashendorf, Fisher, and McCaffrey (2005)
studied 69 mild TBI litigants and found that performance on the
TOMM was correlated significantly with poorer performance on
most subtests from the Wechsler Adult Intelligence Scale–Revised
and two summary indices from the Halstead–Reitan Neuropsycho-
logical Battery for Adults. Performance on the TOMM accounted
for about 25% of the variance in both Full Scale IQ and the
Halstead Impairment Index and 50% of the variance on the Hal-
stead General Neuropsychological Deficit Scale. Using a sample
of 904 consecutively referred outpatients (most of whom had a
financial claim at the time of evaluation), Green, Rohling, Lees-
Haley, and Allen (2001) converted 43 neuropsychological test
scores to z scores and found that WMT performance explained
approximately 50% of the variance on ability tests, far more than
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that explained by brain injury severity, education, or age. In an
updated version of the same case series, Green (2007) then delin-
eated the significant effect that effort had on test scores across a
wide variety of neuropsychological domains. Most recently, in a
sample of 63 mild TBI patients receiving financial compensation,
Lange, Iverson, Brooks, and Rennison (2010) documented that
failure on the TOMM was associated with large effects on not only
neurocognitive test performance (Neuropsychological Assessment
Battery Screening Module Attention, d � 1.26; Memory, d �
1.16; Executive Functioning, d � 0.70) but also self-reported
postconcussive symptoms (Post-Concussion Scale, d � 0.79) and
general cognitive complaints (British Columbia Cognitive Com-
plaints Inventory, d � 0.98).

The present study was designed to examine the effect of SVT
failure on ability-based test performance in an exclusively pediat-
ric population, consisting of 276 children and adolescents aged
8–16 years referred consecutively for outpatient clinical neuropsy-
chological consultation following mild TBI. MSVT performance
was anticipated to have broad-based implications for cognitive test
performance, with significant differences predicted between those
passing and those failing the MSVT across ability-based tests.

Method

Participants

The project was reviewed and approved by the university-
affiliated institutional review board. Participants were drawn from
a 4-year series of consecutive clinical cases referred to an outpa-
tient concussion program at a children’s hospital in the Rocky
Mountain region of the United States. Patients were considered
eligible for participation if they were aged 8–16 years at the time
of evaluation. A subgroup of this same case series (N � 193) was
presented in Kirkwood and Kirk (2010). All patients from the
previous sample were included in the current sample, except
twenty-two 17-year-olds. One hundred and five new patients were
added to the current sample. All patients in both samples had

sustained blunt head trauma within the previous 12 months and
were referred because of concerns or questions about the effects of
underlying brain injury. Other than a few select cases in which the
head injury was unwitnessed and reliable acute injury data were
unavailable, patients displayed evidence of mild TBI such as
alteration in mental status, loss of consciousness, posttraumatic
amnesia, or transient neurologic disturbance. The most common
causes of injury in the current sample were recreation or sports
(65%), falls (18%), motor-vehicle-related trauma (11%), and as-
saults (3%). Children who had intracranial pathology on neuroim-
aging were included if their Glasgow Coma Scale score was never
less than 13. Exclusionary criteria were forensic referral, neuro-
surgical intervention, injury resulting from abuse, and nontrau-
matic brain injury such as hypoxia, stroke, or infectious illness. If
a patient was evaluated more than once clinically, only data from
the first evaluation were used. The final sample for the current
project included 276 participants. Background and injury charac-
teristics of the sample are provided in Table 1.

Measures

The MSVT (Green, 2004) is a computerized forced-choice
verbal memory test designed to evaluate effort and memory. The
primary effort indices are the Immediate Recognition (IR), De-
layed Recognition (DR), and Consistency (CNS) scores. The test
requires about 5 min of direct administration time (i.e., not includ-
ing the delay time between IR and DR). Examinees are presented
with 10 semantically related word pairs twice on a computer
screen. They are then asked to choose the correct word from pairs
consisting of the target and a foil, during IR and DR conditions.
Examinees receive auditory and visual feedback about the correct-
ness of each response. Examinees are then asked to recall the
words during Paired Associate and Free Recall conditions. Partic-
ipants in the current project were administered the MSVT in a
standardized fashion, except that the examiner stayed in the room
during the entire administration. The actuarial criteria proposed by
Green (2004) were considered indicative of suboptimal effort.

Table 1
Background and Injury Characteristics of All Participants

Participants N � 276
Age (years) M � 14.2, SD � 2.2
Grade M � 8.3, SD � 2.2
Male n � 172 (62%)
Caucasian n � 232 (84%)
Estimated Full Scale IQa M � 103.5, SD � 12.6
Maternal years of education M � 15.1, SD � 2.2
Paternal years of education M � 15.2, SD � 2.6
Premorbid history of attention-deficit/hyperactivity disorder n � 45 (16%)
Premorbid history of diagnosed learning disability n � 29 (11%)
Premorbid history of special education services n � 35 (13%)
Weeks since injury M � 9.7, SD � 9.1; Mdn � 6.0
Loss of consciousness n � 49 (18%)
Neuroimaging conducted n � 200 (73%)
Intracranial findings on computed tomography or magnetic resonance

imaging for those who underwent neuroimaging n � 27 (14%)
Families in or planning litigation n � 22 (8%)
Families seeking disability compensation n � 0
Participants charged with a crime n � 0

a Based on performance of the 263 participants administered the Wechsler Abbreviated Scale of Intelligence.
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Consistent with previous MSVT research (e.g., Carone, 2008;
Green et al., 2009; Kirkwood & Kirk, 2010), the mean score of the
three highly correlated validity indices (IR, DR, CNS) was con-
sidered a summary effort variable (MSVT Easy).

The Wechsler Abbreviated Scale of Intelligence (WASI;
Wechsler, 1999) is a nationally standardized measure with satis-
factory psychometric properties commonly used to estimate over-
all cognitive ability or IQ. The two-subtest version, comprising the
Vocabulary and Matrix Reasoning subtests, was used for this
project. The California Verbal Learning Test–Children’s Version
(CVLT–C; Delis, Kramer, Kaplan, Ober, & Fridlund, 1994) is a
nationally standardized list-learning test with good psychometric
properties that is frequently used by neuropsychologists to evalu-
ate verbal learning and memory. The Wechsler Intelligence Scale
for Children–Fourth Edition (WISC–IV; Wechsler, 2003) is one of
the most commonly administered intelligence tests with children
and has very strong psychometric properties. Only the Digit Span
and Coding subtests from the WISC–IV were used for this project,
which are designed to measure aspects of attention and processing
speed, respectively. The Grooved Pegboard (Klove, 1963; Reitan,
1969) measures fine motor speed and dexterity by requiring the
individual to place pegs within a pegboard as quickly as possible.
The Woodcock–Johnson III Tests of Achievement (WJ–III;
Woodcock, McGrew, & Mather, 2001) is a nationally standard-
ized, commonly used measure of academic achievement. For this
project, only the Letter–Word Identification subtest was used,
which measures single-word reading. Participants also completed
four automatized sequencing tasks, which required participants to
recite the alphabet, say the days of the week, say the months of the
year, and count to 20 as fast as they could.

Procedure

Patients underwent testing no earlier than 1 week postinjury and
no later than 52 weeks postinjury. Median testing time was 6
weeks postinjury. Most children underwent an abbreviated battery
of neuropsychological tests rather than a more comprehensive
evaluation (as discussed in Kirkwood et al., 2008), though the
actual tests administered varied depending on clinical need. The
MSVT was administered to all participants. The majority of par-
ticipants completed each of the following tasks: WASI (95.2%);
CVLT–C (81.9%); WISC–IV Digit Span (99.6%) and Coding
(91.3%); Grooved Pegboard (93.4%); WJ–III Letter–Word Iden-
tification (85.5%); and timed recitation of the alphabet (96.4%),

counting to 20 (78.3%), saying the days of the week (92.8%), and
saying the months of the year (94.6%).

Results

Of the 276 participants, 51 (18.5%) failed at least one of the
three primary validity indices of the MSVT (i.e., IR, DR, or CNS).
Performance profiles in those participants who passed the MSVT
and those who failed are provided in Table 2. The two groups did
not differ in age; grade; gender; ethnic–racial status (classified as
Caucasian or other); parental educational level; mechanism of
injury (classified as sport-related or other); history of premorbid
learning disability, attention-deficit/hyperactivity disorder, or spe-
cial education services; time since injury; or whether the injury
was associated with loss of consciousness or neuroimaging pathol-
ogy. At the time of evaluation, no cases in the sample reported
seeking disability compensation or being faced with criminal
charges. Twenty-two families reported that they were engaged in
or planning litigation. Of these, only three cases failed the MSVT.

The MSVT pass group averaged near perfect scores on IR
(99.4%), DR (99.2%), and CNS (98.9%), with little variability.
The mean score of Paired Associates was also near perfect
(98.4%), with slightly more variability. On Free Recall, the mean
performance was 76.3%, comparable to normative data for early
adolescents provided by the test publisher (Green, 2004). The
mean performance of the MSVT fail group was well below cutoff
scores for each of the primary effort indices.

Associations between the MSVT Easy score (mean of IR, DR,
and CNS) and age or grade and ability-based tasks are provided in
Table 3. A Bonferroni correction was used to conservatively
control the familywise error rate and reduce the chances of a Type
I error. The resultant p � .003 was used to indicate significance.
Performance on the MSVT effort indices was not significantly
correlated with age or grade. In contrast, MSVT performance was
significantly associated with all ability-based tasks. MSVT perfor-
mance accounted for less than 10% of the variance on WASI
Vocabulary (4%), WJ–III Letter–Word Identification (6%), and
WISC–IV Coding (8%). MSVT performance accounted for more
than 10% of the variance on all other tasks, with approximately
25% or more of the variance explained on WASI Matrix Reason-
ing (26%), CVLT–C Recognition Discriminability (34%),
WISC–IV Digit Span (24%), and time to say the days of the week
(25%) and months of the year (23%). To calculate a single sum-
mary ability score, we converted all ability-based test scores to z

Table 2
Medical Symptom Validity Test Performance in Those Passing and Failing the Primary Effort Indices

Variable

Pass (n � 225) Fail (n � 51)

M SD Mdn Range M SD Mdn Range

Age (years) 14.3 2.2 14.9 8.0–16.9 13.8 2.3 14.2 8.4–16.6
Grade 8.3 2.2 9.0 2–12 8.0 2.3 8.0 3–11
Immediate Recognition 99.4 1.8 100 90–100 75.8 19.4 80 25–100
Delayed Recognition 99.2 2.2 100 90–100 66.8 18.4 70 20–100
Consistency 98.9 2.5 100 90–100 69.3 15.0 75 35–95
Paired Associates 98.4 4.4 100 80–100 62.5 26.3 70 0–100
Free Recall 76.3 12.3 80 40–100 47.7 18.2 50 10–90
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scores, with the exception of the automatized sequencing tasks that
do not have independent normative data and WASI Full Scale IQ
because of its redundancy with WASI Vocabulary and Matrix
Reasoning. A total test mean z score was then calculated, which
accounted for the number of tests that an individual participant was

administered. On this summary ability index, MSVT performance
accounted for 38% of the variance.

To explore the independent effect of MSVT performance on
ability-based test performance, we conducted hierarchical regres-
sion analyses (see Table 4). In the first step, age; history of
attention-deficit/hyperactivity disorder, learning disability, or spe-
cial education (coded as present or absent); and time since injury
were entered as predictors, yielding a very modest R2 of .02. The
second step added MSVT performance to the equation, resulting in
a significant change in the model’s predictive ability (�R2 � .39,
p � .001). The third step added an Age � MSVT interaction term
to determine whether the relationship between MSVT and ability
varied by age at testing. The interaction term did not contribute
significantly to the model. Examination of the final beta weights
indicated that MSVT performance continued to be a robust unique
predictor of ability-based scores even after controlling for age,
premorbid learning history, time since injury, and the Age �
MSVT interaction term (� � .64, p � .001).

Comparisons were also made between the MSVT pass and fail
groups on the ability-based tests. Descriptive statistics, indepen-
dent sample t-test results, and effects sizes are presented in Table
5. The mean scores for the MSVT pass group were within normal
limits in all cases. The Grooved Pegboard performance was mod-
estly lower than the other scores, which was thought most likely to
reflect a limitation of the pediatric normative data for this test
(Baron, 2004; Strauss, Sherman, & Spreen, 2006). In certain cases,
the mean scores for the MSVT fail group were also solidly average
(e.g., WASI Vocabulary, WJ–III Letter–Word Identification);
however, on more than half the tests, performance for the MSVT
fail group fell approximately 1 standard deviation or greater below
the normative mean.

In examining comparisons between the MSVT pass and fail
groups, the Bonferroni-corrected p � .003 was again used to
indicate significance. The MSVT fail group performed more
poorly than the MSVT pass group on every task, with significant
differences apparent on 12 of the 15 tests. The only tasks for which
there were not significant differences were WASI Vocabulary
(p � .05), WJ–III Letter–Word Identification (p � .35), and the
time to count to 20 (p � .01). Effect sizes (Cohen, 1988) were
small (d � 0.3) for both WASI Vocabulary and WJ–III Letter–

Table 3
Correlations Between the Medical Symptom Validity Test Easy
Score and Age–Grade and Ability-Based Tests

Test n r r2

Demographic
Age 276 .12 .01
Grade 276 .09 .01

WASI
Estimated IQ 263 .38�� .14
Vocabulary T score 263 .21�� .04
Matrix Reasoning T score 265 .51�� .26

CVLT–C
Total Learning Trials 1–5 T score 226 .35�� .12
Long Delay Free Recall z score 226 .41�� .17
Recognition Discriminability z score 226 .58�� .34

WISC–IV
Digit Span scaled score 275 .49�� .24
Coding scaled score 252 .29�� .08

Grooved Pegboard
Dominant hand z score 258 .38�� .14
Nondominant hand z score 260 .33�� .11

Woodcock–Johnson III
Letter–Word Identification standard score 236 .24�� .06

Automatized Sequencing (time in seconds)
Alphabet 266 �.42�� .18
Counting 1 to 20 216 �.43�� .18
Days of week 256 �.50�� .25
Months of year 261 �.48�� .23

Summary test meana 276 .61�� .38

Note. The Medical Symptom Validity Test Easy score is based on the
mean of Immediate Recognition, Delayed Recognition, and Consistency
scores. WASI � Wechsler Abbreviated Scale of Intelligence; CVLT–C �
California Verbal Learning Test–Children’s Version; WISC–IV �
Wechsler Intelligence Scale for Children–Fourth Edition.
a Based on the mean of all independent norm-referenced tests (excludes
automatized sequencing tasks).
�� p � .003 (Bonferroni corrected value).

Table 4
Summary of Hierarchical Regression Analyses Predicting Ability-Based Test Performance

Predictor

Model 1 Model 2 Model 3

b SE b � b SE b � b SE b �

Age at testing .00 .02 .00 �.03 .02 �.08 �.03 .02 �.07
History of ADHD, learning disability,

special education �.24 .11 �.13� �.29 .09 �.16��� �.29 .09 �.15���

Time since injury .00 .01 �.01 .00 .00 �.05 .00 .00 �.05
MSVT Easy scorea .04 .00 .63��� .04 .00 .64���

Age � MSVT .00 .00 .04

R2 .02 .41 .41
R2 change .02 .39��� .00

Note. Test performance is based on the mean of all independent norm-referenced tests (excludes automatized sequencing tasks). ADHD � attention-
deficit/hyperactivity disorder; MSVT � Medical Symptom Validity Test.
a Based on the mean of MSVT Immediate Recognition, Delayed Recognition, and Consistency scores.
� p � .05. ��� p � .001.
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Word Identification. A medium effect size (d � 0.6) was apparent
on the WISC–IV Coding subtest. Large effect sizes were apparent
for all other tests. The largest effect sizes (d � 1.0) were seen on
WASI Matrix Reasoning, CVLT–C Recognition Discriminability,
WISC–IV Digit Span, and time to say the days of the week and
months of the year.

To provide further information about the meaning of MSVT
failure, we calculated the percentage of group participants scoring
more than 1 standard deviation below the mean on the standard-
ized ability-based tests, along with the odds ratios for poor per-
formance (see Table 6). For all tests, poor performance was more
common in the group that failed the MSVT. In the MSVT pass
group, scoring poorly on any of the tests was relatively uncom-
mon, with only about 5% or fewer participants scoring below 1
standard deviation on the WASI, CVLT–C, or WJ–III Letter–
Word Identification. A moderately higher percentage of the MSVT
pass group performed poorly on the WISC–IV Digit Span (11%)
and Coding subtests (16%) and Grooved Pegboard (16% preferred
hand, 25% nonpreferred hand). Rates of poor performance on the
ability tests were at least twice as high in the MSVT fail group
across all tests. The odds ratio was significantly greater than 0 for
all tests, and 5 or higher on eight of the 11 ability-based tests. Forty
percent or more of the MSVT fail group scored worse than 1
standard deviation below the mean on WASI Matrix Reasoning
(44%), CVLT–C Recognition Discriminability (40%), WISC–IV
Digit Span (59%) and Coding (49%), and Grooved Pegboard
preferred hand (58%).

Discussion

Though given scant attention historically, the current study
supports the idea that some meaningful percentage of adolescents

and children, down to at least age 8 years, demonstrate evidence of
noncredible performance during neuropsychological evaluation. In
this relatively large clinical case series, 19% of the children per-
formed below the actuarial cutoff on the MSVT validity indices.
This percentage is consistent with the number of patients who were
judged to have provided noncredible effort in an earlier subgroup
of the same case series, after possible false positives and false
negatives on the MSVT were taken into account (Kirkwood &
Kirk, 2010).

The primary purpose of the present study was to explore
whether performance on an SVT has implications for ability-based
test performance in an exclusively pediatric sample. If, as is
intended, the MSVT’s validity indices primarily measure effort
rather than ability, then pass or fail performance for children above
a certain age should not be affected by demographic, developmen-
tal, or neurological factors. Support for this idea was found in this
sample of pediatric mild TBI patients, as no background or injury-
related variable differentiated those who passed from those who
failed the MSVT. Even in the face of much more significant
neurologic, psychiatric, and developmental problems, data from
the publisher (Green, 2004; Green et al., in press) and independent
research (Carone, 2008) suggest that the vast majority of children
with at least a second- or third-grade reading level can pass the
MSVT at rates approximating the adult population.

If the MSVT measures effort rather than ability, then MSVT
performance should impact a range of neuropsychological test
scores, not just those tapping skills such as reading or verbal
memory that seem necessary on the surface for successful MSVT
completion. The current project found unambiguous support for
this second proposition as well. MSVT performance was corre-
lated significantly with performance on all ability-based tests and

Table 5
Descriptive Statistics and Comparisons Between Medical Symptom Validity Test Pass and Fail Groups on Ability-Based Tests

Test

Pass Fail

p dn M SD n M SD

WASI
Estimated IQ 215 105.5 11.6 48 94.5 13.4 �.001�� 0.9
Vocabulary T score 215 53.6 8.6 48 50.7 10.9 .045 0.3
Matrix Reasoning T score 215 52.4 7.2 50 41.0 10.6 �.001�� 1.4

CVLT–C
Total Learning Trials 1–5 T score 186 53.0 8.4 40 46.6 11.4 .002�� 0.7
Long Delay Free Recall z score 186 0.34 0.8 40 �0.48 1.3 �.001�� 0.9
Recognition Discriminability z score 186 0.18 0.6 40 �1.29 1.8 �.001�� 1.6

WISC–IV
Digit Span scaled score 224 9.9 2.9 51 6.4 3.2 �.001�� 1.2
Coding scaled score 207 9.7 5.3 45 6.4 3.1 �.001�� 0.6

Grooved Pegboard
Dominant hand z score 213 �0.25 1.4 45 �1.7 2.5 .001�� 0.9
Nondominant hand z score 215 �0.41 1.5 45 �1.6 2.2 .001�� 0.7

Woodcock–Johnson III
Letter–Word Identification standard score 191 100.2 9.7 45 97.0 22.0 .347 0.3

Automatized Sequencing (time in seconds)
Alphabet 216 5.6 6.1 50 11.4 10.9 .001�� 0.8
Counting 1 to 20 172 4.7 1.4 44 9.6 12.5 .013 0.9
Days of week 209 2.5 1.2 47 5.4 5.1 �.001�� 1.2
Months of year 214 6.1 4.4 47 12.0 6.8 �.001�� 1.2

Note. WASI � Wechsler Abbreviated Scale of Intelligence; CVLT–C � California Verbal Learning Test–Children’s Version; WISC–IV � Wechsler
Intelligence Scale for Children–Fourth Edition.
�� Significant at p � .003 (Bonferroni corrected value).
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explained more than a third (38%) of the variance on a summary
index representing performance across the entire range of ability
tests. Even after controlling for age; history of attention-deficit/
hyperactivity disorder, learning disability, or special education;
and time since injury, MSVT performance remained a robust
unique predictor of ability-based test performance.

Participants failing the MSVT also performed significantly
worse on nearly all neuropsychological tests including those mea-
suring nonverbal reasoning, memory, attention, processing speed,
and fine motor functioning. Effect sizes were large across most
standardized tests, comparable to those seen in similar studies of
adults, including samples with financial incentive to perform
poorly (Constantinou et al., 2005; Lange et al., 2010). The largest
effects in this clinical sample were apparent on the WASI Matrix
Reasoning subtest, CVLT–C, WISC–IV Digit Span subtest, and
Grooved Pegboard. Even performance on very simple tasks such
as the time it takes to recite the alphabet, days of the week, or
months of the year differed significantly between the groups, with
participants failing the MSVT taking roughly twice as long as
those passing the MSVT. Group differences for the current sample
were actually least apparent on tests of vocabulary and single-word
reading, two skills that might have been predicted to be most
related to performance on the verbally based MSVT, if the MSVT
primarily measured ability rather than effort.

Performance on the neuropsychological tests in the MSVT pass
group was solidly within normal limits, consistent with most
methodologically rigorous pediatric studies indicating that persis-
tent deficits after mild TBI are difficult to detect with perfor-
mance-based tests (Babikian & Asarnow, 2009; Carroll et al.,
2004; Maillard-Wermelinger et al., 2009; Satz et al., 1997). In
contrast, performance on the ability-based tests in the MSVT fail
group was much more variable, with significant portions of these

participants scoring worse than 1 standard deviation below the
normative mean across many tests. In comparison to children who
passed the MSVT, those who failed were at least twice as likely to
perform poorly across all ability-based tests. On eight of the 11
ability-based tests, the odds of performing poorly were at least 5
times as great in those failing the MSVT.

The current article did not focus on the MSVT’s classification
accuracy or attempt to estimate the base rate of noncredible effort
by determining the rate of false positives. Those concerns go
beyond the scope of the current article, and were addressed in the
earlier article based on a subgroup of the same case series (Kirk-
wood & Kirk, 2010). The question of why children exert noncred-
ible effort during a neuropsychological evaluation also was not the
focus of the current study. Suffice to say, however, the clinicians
evaluating the study participants judged the reasons to be quite
varied and to include both conscious and unconscious processes
and attempts to both obtain external gains (e.g., additional support
at school) and to fulfill internal psychological needs (e.g., soma-
toform disorder). Certain children were also judged simply to be
noncompliant. These and many other possible explanatory factors
for noncredible effort have been discussed elsewhere in a separate
case-based analysis (Kirkwood et al., 2010). Of note, although
children are capable of feigning cognitive symptoms in pursuit of
financial gain (Lu & Boone, 2002; McCaffrey & Lynch, 2009),
compensation-seeking behavior did not drive the vast majority of
MSVT failures in this clinical sample, in contrast to what is
commonly seen in adults after mild TBI. At the time of the
neuropsychological evaluation, no participants reported seeking
disability compensation, and only three of the 51 participants (6%)
who failed the MSVT reported attorney involvement or planned
litigation (vs. 8% of the cases who passed the MSVT).

Table 6
Percentage of Participants in Medical Symptom Validity Test Pass and Fail Groups Performing
One Standard Deviation Below the Normative Mean on Ability-Based Tests and Associated
Odds Ratios

Test

MSVT

OR

95% CI

Pass Fail LL UL

WASI
Estimated IQ 5 23 5.5 2.2 13.6
Vocabulary T score 5 10 2.4 0.8 7.3
Matrix Reasoning T score 6 44 13.3 5.9 29.8

CVLT–C
Total Learning Trials 1–5 T score 5 25 6.6 2.5 17.5
Long Delay Free Recall z score 3 28 11.4 3.9 33.2

Recognition Discriminability z score 2 40 40.7 11.0 149.9
WISC–IV

Digit Span scaled score 11 59 11.9 5.9 24.0
Coding scaled score 16 49 5.2 2.6 10.5

Grooved Pegboard
Preferred hand 16 58 7.5 3.7 15.0
Nonpreferred hand 25 44 2.4 1.2 4.6

Woodcock–Johnson III
Letter–Word Identification standard score 4 9 2.2 0.6 7.8

Note. MSVT � Medical Symptom Validity Test; OR � odds ratio; CI � confidence interval; LL � lower
limit; UL � upper limit; WASI � Wechsler Abbreviated Scale of Intelligence; CVLT–C � California Verbal
Learning Test–Children’s Version; WISC–IV � Wechsler Intelligence Scale for Children–Fourth Edition.
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The implications of the current findings are clear and signifi-
cant. The MSVT takes only 5 min to administer. Yet, with few
exceptions, failure on this test dramatically impacted ability-based
test performance and therefore provided valuable information to
the clinician about the validity of the performance-based data. We
are unaware of any studies that have examined the number of
pediatric psychologists or neuropsychologists who use stand-alone
SVTs; however, our sense is that they are still not incorporated
routinely into pediatric test batteries, perhaps excepting when
evaluations are conducted for independent educational or forensic
purposes. We believe the current data should give pause to any
pediatric clinician who considers SVTs the exclusive purview of
adult neuropsychology or only necessary in pediatric cases when
secondary gain issues are obvious. If an objective SVT had not
been included in the current entirely clinical evaluations, gross
interpretive errors and less than optimal treatment recommenda-
tions would have almost certainly been made.

The current findings have potential implications for research as
well. The relatively high failure rate on the MSVT raises questions
about data collected from previous studies of pediatric mild TBI.
To date, no published study of pediatric TBI has incorporated an
objective means to evaluate test effort or symptom exaggeration.
Multiple studies with adults have documented the powerful effect
that effort-related variables can have on both performance-based
test results and symptom report following mild TBI (Constantinou
et al., 2005; Green, 2007; Green et al., 2001; Lange et al., 2010).
As such, and given the current findings, previous pediatric studies
that have reported persistent postconcussive cognitive deficits or
documented cases of “postconcussion syndrome” need to be in-
terpreted cautiously. To better control for noninjury-related effects
in future mild TBI studies and to increase confidence in any future
findings, pediatric investigators should seriously consider adding
SVTs to their outcome batteries.

The study results need to be interpreted in the context of several
limitations. The data were collected for clinical purposes and thus
were constrained by specific patient need and the protocol being
followed at the time of evaluation. Although all patients were
administered the MSVT, the number of ability-based tests shared
across participants was somewhat limited. Thus, unlike analyses
conducted with adult populations that have examined the impact of
SVTs across a comprehensive set of neuropsychological tests
(Green, 2007), the influence of MSVT performance could be
measured only for a relatively small number of ability tests.
Another limitation was that the MSVT was the only SVT admin-
istered to all patients. Like any classification decision that relies on
a single test, decisions about noncredible effort based solely on the
MSVT will almost certainly include some false positive and false
negative errors (Kirkwood & Kirk, 2010). Thus, select cases in the
MSVT pass group likely provided noncredible effort during other
aspects of the test battery, and select cases in the MSVT fail group
likely provided credible effort. The participants in this study were
also drawn from a sample of convenience comprising children and
adolescents for whom persistent questions or concerns were ap-
parent following a mild TBI. Because most youth can be expected
to recover relatively quickly after such injury, the participants are
unlikely to be representative of the majority of patients with mild
TBI. An additional limitation is that the sample consisted only of
mild TBI patients and was skewed toward high-functioning ado-
lescent Caucasians who were from well-educated families. Further

research will be required to examine whether the results generalize
to youth with more severe neurological dysfunction and who are
from more varied backgrounds.

Despite these limitations, the current project is the first pub-
lished pediatric study to demonstrate that SVT performance can
have a substantial impact on ability-based test scores. Although
further work is needed to examine the classification statistics of the
MSVT in more impaired pediatric populations, the test’s validity
indices in the current sample appeared to measure a meaningful
and pervasive effort-related process, rather than a distinct ability-
based skill. Consistent with trends in adult neuropsychology (Shar-
land & Gfeller, 2007; Sweet, King, Malina, Bergman, & Simmons,
2002) and general adult-based recommendations from national
neuropsychological organizations (Bush et al., 2005; Heilbronner,
Sweet, Morgan, Larrabee, & Millis, 2009), the results provide
compelling evidence that objective SVTs should be added to the
evaluation of school-aged youth as well, even when secondary
gain issues might not be readily apparent and particularly follow-
ing mild TBI. Of course, performance on any SVT depends in part
on the particular demands of the task and can vary for a multitude
of reasons, including true cognitive impairment and temporary
fluctuations in arousal, attention, emotional state, and effort. De-
termining whether a child is responding in a consistently biased
fashion or providing noncredible effort in general requires not only
careful examination of performance on SVTs but also a solid
understanding of the natural history of the presenting condition;
scrutiny of the child’s developmental, medical, educational, and
environmental background; and thorough consideration of the con-
sistency and plausibility of the behavioral, self-report, and test
data.
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