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ABSTRACT

Introduction: Experts frequently assess competency in criminal settings where the rate of feigning
cognitive deficit is demonstrably elevated. We describe the construction and validation of the
Denney Competency Related Test (D-CRT) to assess feigned incompetency of defendants in the
criminal adjudicative setting. It was expected the D-CRT would prove effective at identifying
feigned incompetence based on its two alternative, forced-choice and performance curve
characteristics.

Method: Development and validation of the D-CRT occurred in described phases. Items were
developed to measure competency based upon expert review. [tem analysis and adjustments were
completed with 304 young teenage volunteers to obtain a proper spread of item difficulty in
preparation for eventual performance curve analysis (PCA). Test-retest reliability was assessed with
44 adult community volunteers. Validation included an analog simulation design with 101 jail
detainees using MacArthur Competency Assessment Test-Criminal Adjudication and Word
Memory Test as criterion measures. Effects of racial/ethnic demographic differences were exam-
ined in a separate study of 208 undergraduate volunteers. D-CRT specificity was identified with 46
elderly clinic referrals diagnosed with mild cognitive impairment and dementia.

Results: Item development, adjustment, and repeat analysis resulted in item probabilities evenly
spread from .28 to 1.0. Test-retest correlation was good (.83). Internal consistency of items was
excellent (KR-20 > .91). D-CRT demonstrated convergent validity in regard to measuring compe-
tency related information and as well as malingering. The test successfully differentiated between
jail inmates asked to perforfm their best and inmates asked to simulate incompetency (AUC =.945).
There were no statistically significant differences found in performance across racial/ethnic back-
grounds. D-CRT specificity remained excellent among elderly clinic referrals with significant
cognitive compromise at the recommended total score cutoff.

Conclusions: D-CRT is an effective measure of feigned criminal incompetency in the context of
potential cognitive deficiency, and PCA is assistive in the determination. Additional validation
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using knowns groups designs with various mental health-related conditions are needed.

Malingering has been defined in the DSM-5 as the
intentional production of false or grossly exaggerated
physical or psychological problems, motivated by exter-
nal incentives (American Psychiatric Association, 2013).
It has been established that malingering can occur
across multiple domains: psychological symptoms,
cognitive impairment, and somatic complaints
(Rogers, 2018), as well as pain (Bianchini et al., 2005).
Malingering may take on different forms depending on
whether the context is civil or criminal, with civil
litigants feigning more cognitive and somatic

complaints and criminal litigants feigning more psycho-
pathology (Wygant et al., 2007). There are times, how-
ever, when cognitive functioning is pertinent to the
issue of competency to proceed, thus setting the stage
for potential malingered cognitive dysfunction and
ignorance of competency-related knowledge (Denney,
2008a, 2008b, 2012; Denney & Fazio, 2021; Wynkoop &
Denney, 1999).

Some commonly used instruments to assist in the
assessment of competency include Competency
Assessment Instrument (CAL Laboratory of
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Community Psychiatry, 1973; McGarry et al.,, 1973),
Revised-CAI (Riley, 1998, March), Georgia Court
Competency Test (Wildman et al, 1980),
Competence Assessment for Standing Trial for
Defendants with Intellectual Disability (Everington &
Luckasson, 1992, 2022), MacArthur Competency
Assessment Tool — Criminal Adjudication (Poythress
et al., 1999), Evaluation of Competency to Stand
Trial - Revised (Rogers et al., 2004), and the Fitness
Interview Test-Revised (Roesch et al., 2006). None of
these instruments have embedded indices to detect
feigned ignorance of legal knowledge. The ECST-R
has a short scale focused on exaggeration of psychotic
and non-psychotic symptoms, but none of those items
include content specific to competency. The MacCAT-
CA authors recommend concomitant use of
a performance validity assessment in order to help
identify individuals feigning cognitive dysfunction
(Poythress et al.,, 1999). The above measures also
have substantial face validity, providing an easy
opportunity for defendants to feign incompetency by
simply claiming ignorance of competency-related legal
issues (Denney, 2012).

Most techniques designed to identify feigned cogni-
tive impairment (i.e., performance validity tests, PVTs)
rely on two strategies to detect feigned deficits. Using
a binary response characteristic, they can identify scores
that fall statistically below random based on the bino-
mial theorem. That is, the score falls below statistically
based expectations for hypothetical individuals with
absolutely no cognitive knowledge or ability (defined
conceptually as the random range). This range of statis-
tically significantly below random performance has
been repeatedly considered the “smoking gun of intent”
because it demonstrates the examinee chose the wrong
answer more often than what would occur by chance if
completely guessing or even blindfolded (Binder &
Chafetz, 2018; Pankratz & Erickson, 1990; Slick et al.,
1999). The alternative proposal that such a very poor
score resulted from the effects of severe impairment is
ruled out because it is lower than expectations for indi-
viduals with genuine cognitive and/or mental illness
who are otherwise providing appropriate task engage-
ment. Research demonstrates that relying on below
random performance alone is less sensitive to feigning
than criterion-based cutoffs, as most simulators
instructed to feign brain impairment, as well as those
feigning in known-groups designs, tend to perform
better than 50% correct (Ardolf et al., 2007; Binder &
Chafetz, 2018; Binder et al., 2014). Consequently, most
PVTs incorporate criterion-based cutoff scores devel-
oped from known clinical groups in addition to below-
random cutoffs.

While there are numerous tests designed to detect
feigned cognitive dysfunction, there are few instruments
designed to measure feigned incompetency to proceed
through criminal adjudication. The Inventory of Legal
Knowledge (ILK; Otto et al, 2010) and Test of
Malingered Incompetence (TOMI; Colwell et al., 2008)
are the only measures available specifically designed for
this purpose.

The ILK is a 61-item true/false questionnaire that is
administered orally to the criminal defendant using
knowledge-based statements about the American legal
system. The vast majority of cognitive performance
validity techniques rely on two alternative, forced choice
(2AFC) testing, whereas the ILK relies on true/false
responding. While true/false responding is 2AFC, it is,
nonetheless, subtly different than having two seemingly
approach-oriented options.

The ILK also uses criterion-based cutoffs developed
from psychiatric patients. Guenther and Otto (2010)
established criterion-based cutoffs based on simulation
designs that included college students (n=207) and
patients in short-term residential psychiatric treatment
programs (n=100). Those patients were most com-
monly diagnosed with bipolar disorder (50%),
schizophrenia (19%), depression (13%), and some
form of anxiety disorder (13%). Both groups were
divided into two groups: genuine responding and simu-
lating groups. While the ILK was excellent at identifying
simulation for both groups, the specificity rates for
psychiatric patients were noticeably lower, with rates
of .82-.88 at the same cutoffs established with the col-
lege students. These results suggested the ILK may have
an unacceptably low specificity in psychiatric popula-
tions using standard cutoffs. Interestingly, 3% of the
college simulators scored below random, and 20% of
psychiatric patients did so. There is little research using
the ILK in the context of potential cognitive concerns.

Otto et al. (2011) compared the ILK performance to
Rey 15-Item test, Reliable Digit Span, and Test of
Memory Malingering among a sample of 120 criminal
defendants undergoing competency to proceed exami-
nations. ILK correlated with the measures significantly,
having coefficients between .60-.67. No predictive sta-
tistics were available. Rogers et al. (2017) evaluated the
effectiveness of the ILK using a simulation design
among 70 county detainees (50% female) with an esti-
mated intellect in the low average range. The ILK
demonstrated sensitivity to simulation of .96 and speci-
ficity rate of .89 using standard recommended cutoffs.
Requiring below random performance dropped the sen-
sitivity to .43. In another simulation design, but this
time with college students, Wahl and colleagues (2018)
demonstrated the ILK to have a sensitivity of .67 and



specificity of 1.0 using the standard cutoff. Reviews of
the ILK are generally favorable if it is viewed as
a screening, at least until test results fall below random,
when it can be viewed more definitively (Acklin, 2012;
Rubenzer, 2011). Rubenzer suggested the significant
need for additional data coming from clinical groups
to address potential false-positive rates, particularly cog-
nitively impaired individuals. Indeed, the authors (Otto
et al., 2010) note the measure has not been validated for
use with defendants having low intellect or significant
cognitive deficits, but that below-random performances,
nonetheless, demonstrate intent to feign deficits in
legal-related knowledge.

Some validation among low IQ individuals has since
occurred. Gottfried and Carbonell (2014) considered
how the ILK performs among different levels of intel-
lectual efficiency. In addition to college students, they
administered the ILK to 65 state psychiatric hospital
patients who had been previously adjudicated incompe-
tent to proceed and committed for restoration and who
agreed to participate in the study. These individuals
typically had multiple psychiatric diagnoses, most com-
monly psychotic disorders (66.2%) and mood disorders
(29.2%). Almost 10% were diagnosed with cognitive
disorder or dementia. Intellectual disability (ID) repre-
sented .8%, and borderline intellectual functioning
comprised .8%. Shipley Institute of Living Scale
(Shipley et al., 2009) vocabulary subtest-based IQ esti-
mates varied from 25 to 113 (M =69.17, SD =24.3).
None of the detainees were screened for poor effort of
invalid performances. Thirteen percent of hospital
defendants scored below the standard cutoff on the
ILK, but means and standard deviations were not pro-
vided. The authors noted ILK total score was moder-
ately correlated to estimated verbal intelligence (.47)
when combining college students and forensic patients.
Results are limited in their meaningfulness due to the
manner in which intelligence was assessed and the lack
of screening for malingering.

Watson and Kivisto (2017) administered the ILK to 32
adults with ID who were attending a day program. While
all participants were compensated, there was no specific
incentive to perform well. Twenty-four of the participants
were assigned to a genuine response group, with the
remainder comprising a simulation group. The mean
Kaufman Brief Intelligence Test, 27 edition (KBIT-2)
IQ of the total sample was 59.79 (SD =17.26). They
noted the ILK total score was significantly correlated to
KBIT-2 IQ. Mean ILK for the 24 genuine responding
participants was 33.96 (SD=4.69). ILK could not
differentiate between genuine and simulating groups.
Given this sample, the ILK cutoff would have to be
lowered to well within the random range for specificity
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to become acceptable, making the instrument ineffective
in this population; however, that conclusion is likely not
accurate when evaluating criminal defendants unless they
had a history of clear ID diagnosis and involvement in the
types of activities typical of such day programming prior
to arrest.

At the time of this writing, no validation of the ILK
among other cognitively impaired individuals has
occurred. Recently, authors recommended possible
changes to the ILK to decrease false-positive errors as
well as the need to incorporate subscale measures to
identify random responding and response style coach-
ing (Danzer & Wasser, 2021). The established cutoffs for
the measure appear to have acceptable sensitivity and
specificity among psychiatric groups studied thus far,
with the possible exception of intellectually disabled
individuals, and further research is needed with cogni-
tively impaired individuals.

The Test of Malingered Incompetence (TOMI;
K. Colwell et al., 2008) is a 50-item orally administered
two alternative, forced-choice questionnaire comprising
two 25-item scales designed to detect feigning incompe-
tency to proceed. TOMI-G scale measures simple gen-
eral knowledge facts about the world, and TOMI-L,
which measures simple criminal competency facts. The
TOMI-G is administered first, followed by TOMI-L.
Originally developed with 72 items on each scale, it
was carved down based on performances of 272 uni-
versity students divided into genuine and simulating
groups. The authors kept items with greater than 0.95
probability for correct responding with genuine respon-
ders and less than 0.40 correct item probability among
simulators. It was then validated alongside TOMM
(Tombaugh, 1996) and Rey-15 Item Test (Rey, 1958)
among 30 state psychiatric patients, all of whom were
committed related to criminal adjudication. TOMI-L
correlated more highly to Rey 15 and TOMM than the
TOMI-G. Results suggested TOMI-G had transparent
face validity, according to the authors. The established
cutoff, nonetheless, identified 99% of genuine respon-
ders and 86% of simulators on TOMI-G and 100% of
genuine responders and 82% of simulators on TOMI-L.

L. H. Colwell and Colwell (2011) administered TOMI
alongside the TOMM to 82 inpatient criminal compe-
tency restoration cases. Defendants had a variety of
psychiatric diagnoses (45.1% psychotic illness, 17.1%
mood disorders, and 7.3 with anxiety, somatoform, or
adjustment disorders). Nearly 10% were diagnosed with
a cognitive disorder as their primary concern. Those
performing below standard cutoffs on TOMM Trial 2
and Retention, and believed by the clinical team to be
invalid, were classified as feigning. Remaining defen-
dants were classified as valid. Defendants were classified
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as feigning psychosis only (n = 1), cognitive dysfunction
only (n=1), and psychosis and cognitive dysfunction
(n=9); 82.9% were considered valid. ROC provided
these results: TOMI-G (AUC=.95), TOMI-L
(AUC=.95). At recommended cut-offs, TOMI-G
demonstrated .86 sensitivity and .92 specificity. TOMI-
L demonstrated 1.00 sensitivity and .79 specificity. Four
of five defendants diagnosed with ID performed below
standard cut off on TOMI-L. Authors suggested the
more obvious face validity of TOMI-G may have had
the effect of making the TOMI-L appear a more genuine
measure of competency for some defendants. Other
than the small percentage of cognitive disorders present
in the above study, we are not aware of any research
using TOMI among neurologic disorders.

Purpose and development of the denney
competency related test

This article presents stages of construction for the
D-CRT, a two alternative, forced-choice (2AFC) test
designed to assess individuals for feigned competency-
related knowledge deficits. As noted above, there are
only two validity measures specific to CST examina-
tions. There is need for additional validity measures
specific to CST because criminal defendants assessed
for competency undergo repeat examinations, and
court testimony oftentimes reveals the nature of validity
instruments to defendants sitting in the courtroom.
Under such circumstances, examiners need additional
options. The D-CRT was also designed to include per-
formance curve characteristics, unlike most 2AFC tests
(e.g., Frederick & Foster, 1991; Frederick et al., 2000).
Performance curve refers to the fact that portions of
a measure have differing difficulty levels. For example,
there are portions of the Nonverbal Medical Symptom
Validity Test (Green, 2008) that are easy and other
portions which are relatively more difficult. Reviewing
performance across these difficulty levels often allows
for differentiating between poor performance caused by
exaggeration and poor performance caused by genuine
severe cognitive compromise, as one can compare the
visual display of that performance to relevant compar-
ison groups. This ability is particularly helpful in con-
texts where examinees may very well have significant
cognitive compromise, like mild cognitive impairment
or mild dementia (McGuire et al., 2019). This process
can be termed performance curve analysis (PCA) in its
simplest terms. The ILK and TOMI do not have perfor-
mance curves, and it is hypothesized that including
differing item difficulties within the D-CRT will
enhance its interpretative usefulness through PCA.

The purpose of the D-CRT is not to measure
competency to proceed, per se, but rather to develop
an instrument that measures feigned incompetence
to proceed. The following development stages
include item construction, item analysis, reliability
analysis, and test validation, including results of pre-
dictive statistics and establishing initial optimal cut-
off scores. Potential racial and ethnic differences
were analyzed. Last, data are included from
a sample of cognitively impaired adults to verify
effective specificity for established cutoffs. All aspects
of this work were successfully reviewed by relevant
official human subjects/institutional review boards
and adhere to principles outlined in the Declaration
of Helsinki.

Method
Phase I: Development

Test items concerning information relevant for
a defendant’s competency to proceed were constructed
from competency to stand trial literature and related
case law. Items were created to follow a genuine
forced-choice, two alternative, format where the exam-
inee must choose between two alternative options
rather than a simple true/false or yes/no format. Of
119 questions created, 114 were adjusted and ulti-
mately chosen after review by an expert panel of
four American Academy of Forensic Psychology
Fellows with primary expertise in criminal matters.
The retained items were judged by reviewers to reflect
information relevant to the knowledge domain of
competency within the criminal adjudicative process
(see Table 1 for a sample of final items). In order to
allow for Flesch-Kincaid reading level analysis, each
item was reformatted to make a complete sentence.

Table 1. Sample D-CRT items.

In a “plea bargain,” the court may
(a) find you guilty of a more serious offense
(@) find you guilty of a lesser offense
A “felony” is
(@) a serious crime
(a) not a serious crime
When someone pleads “guilty” they
(@) are admitting they did the crime
(a) are admitting they saw the crime
“Time served” means
(@) the length of your sentence
(@) the time you have already spend in jail
“Probation” takes place
(a) outside jail
() inside jail
The prosecutor asks questions to try to
(@) help you with your case
(@) prove you committed the crime

Note. D-CRT = Denney Competency Related Test.



Flesch-Kincaid analysis revealed the D-CRT to have
a grade 7.6 reading level. All statistical analyses were
completed using SPSS 20.

Item analysis 1

The test was randomly divided into three 38-item tests
to reduce testing time. Eighth-grade students were cho-
sen to complete the tests in order to determine item
difficulty because research demonstrates that criminal
competency to proceed knowledge begins to falter for
ages below 14 years of age (Cowden & McKee, 1995;
Grisso et al., 2003; Heilbrun et al., 1996; Sarker, 2011;
Savitsky & Karras, 1984). The performances of indivi-
duals within this age group would better reveal varia-
bility in item difficulty compared to average adults, who
would likely find nearly all items quite easy.

Participants

After receiving parental consent, 154 eighth-grade stu-
dent volunteers were obtained from one public school
and two private schools in southern Missouri. The sam-
ple included 68 male and 86 female students; the average
combined age was 13.79 (SD = .47 years). Caucasian
students represented 92.2% of the sample; African
American, 5.2%; Asian, 1.9%; and Native
American, 0.7%.

Procedures

Students were administered the Accuracy Level Test
(ALT; Carver, 2000) and one of three portions of the
D-CRT. The ALT is a synonym-based reading test that
results in a grade equivalency.

Results

The mean reading grade equivalency score of the stu-
dents from the ALT was 9.9 (SD = 2.4). Item probabil-
ities were calculated for all items of the three forms
(percent correct), and all 114 items were sorted from
lowest probability to highest probability. There were five
items that less than 50% of students answered correctly
(i.e., < .50 probability), and there were two items all
students answered correctly (i.e., 1.00 probability).

In order to improve the spread of item difficulty, it
was necessary to increase the difficulty of a percentage
of questions. Items were arranged in order of their
probability scores and divided into intervals of 10
consecutively ranked items, resulting in 11.4 clusters
of items, ranging from lowest to highest percent cor-
rect. One question was chosen from each of the lowest
10 clusters to maintain an even increase of difficulty
over the entire test. Questions were chosen based on
the ease of changing the item to increase difficulty
and/or need to clarify confusing items. These 10
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modified questions replaced the original items.
Flesch-Kincaid readability analysis was again per-
formed on the 114 items resulting in a readability
score of 7.6, identical to the first version.

Item analysis 2

The 114 items were again broken down into three 38-
item groups to reduce testing time and administered to
150 different eighth-grade students from the same
schools after obtaining parental consent.

Participants

This sample included 77 male and 73 female partici-
pants. The average age was 13.83 (SD = .83). Students
were Caucasian (91.3%), African American (5.2%),
Asian (1.9%), and Native American (0.7%).

Procedures

Students were administered the ALT (Carver, 2000) and
D-CRT. D-CRT item probabilities again
calculated.

were

Results

Students achieved a mean grade equivalent reading level
of 10.2 (SD = 2.4). Item probabilities of the 114-item
final re-combined D-CRT ranged from .20 to .98 and
produced a smooth but rapidly increasing gradient of
improved probabilities when all 114 items were aligned
according to each respective probability of a correct
answer (Figure 1).

Although it has been suggested that items scoring
below a probability of .3 should be dropped (Frederick
et al., 2000; Hays, 1973), the only item that fell consis-
tently below .3 was item 107 which fell at .22 & .20. The
item was reviewed, and it was determined that although
the average 8™ grader was unlikely to be familiar with
a specific term used in the item (Alford Plea), familiarity
with the item content was more reasonably expected for
those who actually find themselves facing criminal
charges (an hypothesis carried over to Phase III).
Kuder-Richardson 20 internal consistency results for
each of the three partial versions of the test were excel-
lent, ranging from .969 to .976. Significant differences
among the mean scores of the three groups were not
demonstrated, F(2, 147) = 2.52, p = .084.

From this portion of the research, it was deter-
mined that the D-CRT had a less than optimal, but
nonetheless, reasonable reading level (7.6). The mea-
sure can also be read to the examinee, allowing for
defendants with poor reading skills to complete the
test. Items were determined to have acceptable inter-
nal consistency and a sufficiently optimal spread of
difficulty. A gradient of item difficulty creates
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Figure 1. D-CRT item probabilities arranged in order of item difficulty. Note. D-CRT = Denney Competency Related Test. High item
probability indicates the item is answered correctly (e.g., .70 = correct 70% of the time). Here we see item difficulty gradually increase

across test items.

a performance curve, which has been shown in some
measures to enhance the identification of appropri-
ate task engagement (Frederick et al., 2000). The 114
items were rearranged in a random manner, but
guaranteeing items from the three development
tests were evenly distributed throughout. Random
item presentation does not allow the examinee to
as easily identify item difficulty.

Phase II: Test reliability

The 114-item D-CRT was administered on two occasions
to a convenience sample of 44 adult volunteers in the
community. Mean age of the sample was 45.9 (SD = 16.5)
with 55% female and 45% male. All were Caucasian with
none endorsing a specific ethnic background. Mean test-
retest interval was 12.23 days (SD = 8.63; 1-33 days). Intra-
class correlation was calculated using a two-way mixed
effects model with absolute agreement, which revealed
a high degree of reliability between administrations. The
measure ICC was .833 with a 95% confidence interval from
.657 to .914, F(43, 43) = 6.92, p < .001. Using first assess-
ment data, there were no apparent differences in percent
correct between men and women on independent samples
t-test, (42) = —.083, p. = .93, 95% CI [-2.39, 2.21]. There
were age effects among this sample of adults, ages 18 to 74
years, with age improving the scores, 7(42) = .57, p < .001.

Phase llI: Test validation

Pilot study
The D-CRT was piloted in a large Midwestern jail for
the purpose of demonstrating the item analyses would

hold in the 114-item format among the criminal foren-
sic population. Additionally, it was hypothesized that
item 107 would perform within acceptable limits in this
population.

Participants

The full 114-item version (with items randomized such
that they were not in order of item difficulty) was
administered to 34 inmates after obtaining informed
consent. Inmates were modestly compensated for their
participation in the study. The average age of partici-
pants was 32.9 years (SD = 8.3). Twenty-seven partici-
pants were male and seven were female. Regarding race
and ethnic self-report, 26 participants were Caucasian,
three were Native American, two were African
American, two were Caucasian/Hispanic, and one iden-
tified as none of the above racial/ethnic groups. The
average level of education was 11 years (SD = 1.78),
and their average reading level was 12.56 (SD = 2.26).

Results

It was determined that no changes in item difficulty
were needed as all were above the recommended cutoff
for exclusion (.3) suggested by Hays (1973) and
Frederick et al. (2000). As hypothesized, 70% of inmates
answered item 107 correctly. As all of the item prob-
abilities were in an acceptable range, the D-CRT was
ready for larger-scale validation.

Main study

The objective of this phase of research was to validate
the D-CRT as 1) a test measuring the construct of
competency-related knowledge, and 2) a test



measuring the construct of feigning lack of compe-
tency to proceed. Again, the goal was not to create
a test designed to measure competency to proceed,
per se, but rather demonstrate the instrument mea-
sures feigned lack of basic legal knowledge. In order
to achieve these goals, the D-CRT was administered
alongside the McArthur Competency Assessment
Tool-Criminal Adjudication (MacCAT-CA; Poythress
et al., 1999) and the oral Word Memory Test (WMT,
Green & Astner, 1995) in an analog simulation design.
The computerized WMT (Green, 2005) was not
allowed in the jail. It was expected the D-CRT would
correlate positively with the MacCAT-CA and be as
effective as the WMT at predicting individuals asked to
simulate lack of competency due to cognitive compro-
mise. Simulation designs are useful for initial valida-
tion of new instruments and the development of
preliminary cutoffs (Heilbronner et al., 2009).

Instruments

The WMT is considered a valid and reliable measure of
invalid task engagement based on a verbal learning
paradigm (Denney, 2008b; Green, 2005; Green &
Astner, 1995; Green et al., 2001; Hartmann, 2002;
Wynkoop & Denney, 2005). It has been demonstrated
to have 100% sensitivity and specificity in differentiating
simulated malingerers from individuals with genuine
neurocognitive compromise (Green, 2005).

The MacCAT-CA is a valid and reliable measure of
competency to stand trial (Denney, 2012; Poythress
et al., 1999; Rogers, 2007). It consists of 22 items that
load on three constructs: Understanding, Reasoning,
and Appreciation. Questions for Understanding and
Reasoning sections revolve around a vignette that is
read at the beginning of the test regarding two men
who get into a bar fight. The Understanding section
measures such things as roles of lawyers, judge, and
jury, as well as understanding charges and basic court-
room proceedings. The Reasoning section measures
strategy, consequences, conceptualization of mitigating
circumstances and information, as well as ability to
perform a cost-benefit analysis. The items in
Appreciation cover examinees’ own case using the
story at the beginning of the testing as a comparison.
The Appreciation portion was not administered because
it was against jail policy for mental health staff and
volunteers to ask about inmate’s specific legal cases.
Each section is scored individually with these score
meanings: 11-16 minimal or no impairment; 9-10
mild impairment; and < 9 clinically significant impair-
ment. There is no total score.

The D-CRT as the experimental measure was used in
its full 114-item pencil and paper format (it can also be

JOURNAL OF CLINICAL AND EXPERIMENTAL NEUROPSYCHOLOGY e 7

administered orally or on a computer platform).
Administration time was approximately 30 minutes.
Because the D-CRT was developed using three alternate
shorter forms, there were several items that duplicated
the same information nearly exactly or by a slight
rewording. As a result, a consistency index was devel-
oped using 16 item pairs spread evenly throughout the
test. It was expected the consistency index would func-
tion either as a verification of test comprehension or as
an additional index of potential feigning.

Participants

New participants were recruited from the same jail;
N =103 volunteers agreed to participate in this portion
of the study. Two participants were excluded from data
analysis because one was observed answering in what
appeared to be a random fashion and completed the task
under 10 minutes; the other one chose not to finish the
testing. Participants were again modestly compensated
for participating.

One hundred one participants completed the tasks
after random assignment to groups: 51 participants
were designated as Normal Control (NC) group and
the remaining 50 were asked to participate as
Simulated Malingerers (SM). The overall demographics
for the sample revealed a mean age of 30.7 years
(SD = 9.0). Participants were made up of 67 males and
34 females; 72 participants were Caucasian, 21 African-
American, four Native American, and four Other. Mean
educational level was 11.3 years (SD = 1.7). Statistically
significant differences were not demonstrated between
groups on age, £(99) = .486, p = .63, 95% CI [-2.70, 4.45]
or education #(99) = -.79, p = .434, 95% CI [-.93, .40].
Statistically significant differences were also not demon-
strated between groups on variables of self-identified
race, X> (3, N = 101) = 2.24, p = .53 or gender,
X? (1, N = 101) = 0.834, p = .40.

Thirty-six participants (35.6%) reported histories of
head injury, including one who reported a resulting six-
month coma. The other head injuries either had
unknown durations of loss of consciousness (LOC) or
were reported as minutes to an hour. One participant
reported 5 head injuries with LOC of less than an hour
for each. Finding about 36% of jail detainees reporting
histories of head injury is consistent with estimates of
self-reported head injuries within the criminal legal
system based on a recent literature review and meta-
analysis (Hunter et al., 2023). Seven participants from
the NC (13.7%) reported neurological/psychiatric diag-
noses with the following conditions: Bipolar disorder,
seizure  disorder, short-term  memory loss,
Schizophrenia, “blood clot on the brain,” traumatic
brain injury, and one case of Dissociative Identity
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Disorder. Three of the SM (6%) group reported neuro-
logical/psychiatric diagnoses with the following condi-
tions: spinal cord injury, hearing voices, gunshot wound
to the head, and spina bifida. Self-reported medical
histories were not verified.

Procedures

All participants were administered the tasks in the fol-
lowing order: Word list presentation trials and
Immediate Recognition of the oral WMT, Mac-CAT-
CA (Understanding and Reasoning portions), WMT
Delayed Recognition, and finally, D-CRT. These
instructions were provided to the NC group:

Today you will be given a memory test, a competency
test, and a test being studied by the researchers. It is
important that you do your very best on all of the items.
Listen carefully to the instructions and answer each
question as best you can.

The SM group was provided these instructions:

You have been assigned to the experimental group.
Your job is to act as if you are not competent to go to
trial. Try to answer the questions like someone who has
had a major brain injury or someone who has mental
retardation. Imagine your ability to convince me that
your being not competent will result in the dropping of
charges against you. You will be given a memory test,
a competency test, and a test being studied by the
researchers. Do your very best to answer in a way that
will make me think that you shouldn’t go to trial.

Performance on the WMT in the NC group was used as
a verification of proper task engagement. Scores on the
WMT were not used as an indicator of effort in the SM
group, as low scores were considered reflective of
response strategy.

Results

Although the Mac-CAT-CA has well-defined rules by
which the instrument should be scored, there is room
for error, nonetheless, given the wide variety of potential
responses an examinee can provide. Ratings of
MacCAT-CA items were performed by two researchers
(PMF & RLF) blinded to group membership and each
other’s ratings. Correlations between the two raters for
Understanding and Reasoning sections were high,
N =101, r, =.91, p < 001, 95% Cls [.84, .96] and r, = .84,
p <.001, [.71,.92], respectively. Inconsistencies between
ratings were blindly resolved by RLD, resulting in the
final scores used in analyses.

Obtained scores for both groups across measures are
presented in Table 2. Due to finding unequal variances
for all scores between groups, non-parametric statistics
were used. Scores obtained by SM were significantly
poorer than results obtained by NC on all measures.
Mean WMT scores for NC fell within the valid range
based on standard WMT cutoffs, while mean WMT
scores for SM fell within the invalid range. WMT find-
ings supported the belief that participants largely fol-
lowed their respective directions. The finding that
MacCAT-CA scores were significantly lower for SM
than NC verified that individuals simulated lack of
criminal competence. D-CRT total score was signifi-
cantly lower for SM group compared to NC. It also
appeared that simulators were less consistent in their
responding throughout the D-CRT, suggesting consis-
tency was at least a part of their simulation strategies.
The effect sizes for D-CRT percent correct and internal
consistency variables were large. Internal consistency of
the D-CRT was good to excellent among the 51 genuine
controls, KR-20 (N = 102) = .917, 95% CI [.881, .956].

Significant correlations were also found between the
D-CRT and the other measures (Table 3). Item

Table 2. Statistical results of measures by group for the jail sample.

Controls Simulators Hodges-Lehman Estimate 2l

Measures MSD SD M SD U 95% Cls =

WMT IR 94.51 498 58.90 26.72 266.00 35.00 .69
Z=6.88 25.00, 45.00

WMT DR 96.67 5.99 59.60 27.84 255.00 35.00 .70
z=-7.0 27.50, 45.00

WMT CNS 93.92 6.07 71.85 18.10 344.50 22.50 .63
z=-6.36 15.00, 30.00

MacCAT-CA Understanding 12.14 2.26 4.00 3.40 69.50 8.00 .82
z=-821 7.00, 10.00

MacCAT-CA Reasoning 13.78 1.87 7.54 433 199.50 6.00 73
z=-733 4.00, 7.00

D-CRT Total Correct % 88.96 8.81 58.16 15.14 141.50 32,46 77
z=-7.70 28.07, 36.84

D-CRT Consistency Index % 93.98 8.74 61.04 16.84 129.00 32.00 79
z=-7.89 31.00, 38.00

Note. N = 101. WMT = Word Memory Test. IR = Immediate Recognition percent correct. DR = Delayed Recognition percent correct. CNS = Consistency
between WMT IR & DR percent correct. MacCAT-CA = MacArthur Competency Assessment Tool-Criminal Adjudication. D-CRT = Denney Competency

Related Test. All U p < .001.
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Table 3. Descriptive statistics and correlations for jail study variables.

Measure M sD 1 2 3 4 5 6 7
1. WMT IR 76.88 26.13 -
2. WMT DR 78.32 27.29 91 -
3. WMT CNS 82.10 17.38 72 67 -
4. MacCAT-CA 8.11 4.99 71 .70 .62 -
Understanding
5. MacCAT-CA 10.69 4.56 63 65 .58 81 -
Reasoning
6. D-CRT Total 73.71 19.76 63 66 .62 73 64 -
7. D-CRT CNS 77.67 21.24 .58 .59 .60 67 66 .79 -

Note. N = 101. WMT = Word Memory Test. IR = Immediate Recognition. DR = Delayed Recognition. WMT CNS = Consistency between WMT IR & DR.
MacCAT-CA = MacArthur Competency Assessment Tool-Criminal Adjudication. D-CRT = Denney Competency Related Test. D-CRT Total = Total percentage

correct. D-CRT CNS = D-CRT internal consistency. All correlations p < .001.

probabilities were analyzed and ranged from .28 to 1.0
for the NC group and .28-.82 for the SM group. Item
probabilities only rose to .82 among the simulation
group, suggesting simulators tended to perform poorly
on a greater number of easier items.

Predictive statistics were performed to identify
how well D-CRT identified individuals simulating
lack of competence. According to Hosmer and
Lemeshow (2000), Receiver Operating Characteristics
Area Under the Curve (AUC) of .700-.799 is accepta-
ble, .800-.899 is excellent, and .900-1.0 is outstanding.
AUCs of WMT subscales demonstrated excellent to
outstanding utility at predicting simulation (IR = .896,

p < .001, 95% CI [.826, .966]; DR = .90, p < .001, 95%
Cls [.835, .965]; CNS = .865, p < .001, 95% CI [.792,
.938]). D-CRT percentage correct was also outstanding
at predicting simulated incompetence (AUC = .945, p <
001, 95% CI [.898, .991], Figure 2).

Sensitivity and specificity rates for the D-CRT are
presented in Table 4 at various total percent correct
cutoff scores. Choosing a cut score that maintains
a high specificity of at least .90 (i.e., false-positive
rate at or below .10) is important when developing
measures of performance and symptom validity
(Boone, 2007). Using this standard results in a cutoff
score of < 83% and establishes a sensitivity to

0.5
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Figure 2. AUC of D-CRT predicting simulators. Note. N = 101. AUC = Area Under Curve. D-CRT = Denney Competency Related Test.
Corner to corner diagonal line represents no predictive utility. Short diagonal lines represent tied scores on the D-CRT.



10 R. L. DENNEY ET AL.

Table 4. Sensitivity and specificity rates for the D-CRT at various
cutoffs for the detection of simulated incompetency among
adult jail detainees.

Positive if Less Than or Equal To (%): Sensitivity Specificity
51 .360 1.000
52 .360 0.980
53 400 0.980
54 420 0.980
56 460 0.980
57 .500 0.980
58 520 0.980
59 .560 0.980
60 .600 0.980
61 .640 0.961
62 680 0.961
64 .700 0.961
66 720 0.941
67 .740 0.941
68 .760 0.941
69 .780 0.941
71 .800 0.941
72 .820 0.941
75 .860 0.941
77 .880 0.941
79 .900 0.941
81 .900 0.902
82 920 0.902
83 .940 0.902
84 .940 0.882
85 .940 0.843
86 .940 0.765
87 .960 0.725
88 .960 0.667

Note. N = 101. D-CRT = Denney Competency Related Test.

simulated incompetence of 94%. Using a cutoff score
of < 79 resulted in sensitivity of .90 while increasing
the specificity to .94 (6% false-positive rate). Percent
correct cutoffs for statistically rare performances using
a one-tail standard (Siegel & Castellan, 1988) are 43%
at p = .08, 41% at p = .04 and 39% at p < .0l.
Twelve percent of jail simulators performed below
random at p < .05.

Phase llI: Test reliability

The 114-item D-CRT was administered on two occa-
sions to a convenience sample of 44 adult volunteers
in the community. Mean age of the sample was 45.9
(SD = 16.5), with 55% female and 45% male. All were
Caucasian, with none endorsing a specific ethnic
background. Mean test-retest interval was 12.23 days
(SD = 8.63; 1-33 days). Intra-class correlation using
a two-way mixed effects model with absolute agree-
ment revealed a result that was moderate to excellent
at .83 (95% CI [.66, .91] for percent correct. Using
first assessment data, there were no apparent differ-
ences between men and women on independent sam-
ples t-test, #(42) = —.083, p = .934, 95% CI [-2.40,
2.21]. There were age effects among this sample of
adults (ages: 18-74 years), with age improving the

scores, N = 44, r = .57, p < .001, 95% CI [.321, .738].
The mean consistency index for this first assessment
data was 97.60 (SD = 3.61).

Phase IV: Racial/ethnic demographic effects

Participants recruited from a large southeastern public
university completed the D-CRT administered via
online survey. Of the total 225 respondents, 11 were
removed due to missing data and six were removed
because their total scores were not above the random
range. The final sample consisted of 208 students. The
sample included 145 females (69.7%), 53 males (25.5%),
and 10 identifying as non-binary/prefer not to say
(4.8%). Mean age of this sample was 19.40 (SD = 2.65),
and most respondents were first- or second-year stu-
dents (n =107, 51.4%; n = 55, 26.4%, respectively). Only
one individual endorsed Native Hawaiian or Pacific
Islander, so the score was included under Multiracial
or Other. The racial/ethnic breakdown was as follows:
White (n=94, 45.2%), Black (n = 43, 20.7%), Latine
(n = 18, 8.7%), Asian (n = 26, 12.5%), and Multiracial
or Other (n =27, 13.0%). Nineteen participants reported
having personal experience with the criminal justice
system (9.1%), and most endorsed enjoying crime-
related entertainment (n = 163, 78.4%). The mean
D-CRT percent correct score for all participants was
84.87% (SD = 6.87%), and mean consistency was
90.5% (SD = 9.30). Multivariate analysis of variance
(MANOVA) revealed no statistically significant differ-
ences between groups for total correct (F(5, 202) = 1.67,
p =.143, n p* = .04) or consistency (F(5, 202) = 1.11,
p =.356,n p” = .03). Internal consistency of the D-CRT
was very high (KR-20 = .967). These findings demon-
strated no significant difference in D-CRT perfor-
mances between minority groups.

Phase V: Specificity among cognitively impaired

The D-CRT was administered to patients from a local
healthcare system who volunteered to participate in
research. All patients with Montreal Cognitive
Assessment (MoCA; Nasreddine et al., 2005) scores
between 28 and 12 during the research period were
asked to be involved in research and forty-six patients
consented to participate. Informed consent was pro-
vided for each patient as all were their own guardians.
Each patient was undergoing assessment and treatment
as part of routine neurological or psychiatric care either
at an outpatient memory center or as part of their
hospitalization within an inpatient geropsychiatry unit.
All patients completed the MoCA. MoCA is a screening
test that has been found reasonably sensitive and



specific for identifying neurocognitive compromise
among elderly individuals (Smith et al., 2007). Scores <
26 are generally viewed to reflect cognitive impairment,
with < 18 generally viewed as consistent with dementia
(Trzepacz et al., 2015).

Patient volunteers were offered the option to com-
plete the D-CRT in one of three ways: Orally to the
examinee, within a computer software-guided interface
requiring reading and answer selection, or pen and
paper booklet. One patient used the computer software
(2.2%); 12 requested oral administration (26.1%); and
33 read the written items and marked their answers on
test booklets (71.7%). Two patients within the inpatient
geropsychiatry unit with MoCA scores of 17 consented
but were not able to answer even oral D-CRT questions
(they became confused with the items or were unable to
make selections). One patient with a dementia diagnosis
(MoCA = 18) within the outpatient clinic started the
D-CRT but chose not to complete the test.

Diagnoses were extracted from the electronic health
record for the final sample of 46 patients (18 women/28
men). Patient ages spanned 50 to 88 years, with a mean
of 74.28 years (SD = 8.12). Their educations ranged
from 8 years to 20 years (M = 13.93, SD = 3.47).
MoCA scores for this sample ranged from 12 to 28
(M = 2091, SD = 3.49). Although two MoCA scores
were above 25, all cases were either diagnosed as Mild
Cognitive Impairment or dementia (Table 5). Mean
D-CRT correct for all-cause MCI (N = 23) was 90.50%
(SD = 3.08). Mean MoCA score for those with all-cause

Table 5. Patient test scores by diagnostic category.
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dementia diagnoses (N = 23) was 18.61 (SD = 2.81).
Mean D-CRT correct for those with all cause dementia
was 87.45% (SD = 5.10). The dementia mean score was
within one standard deviation of the test-retest volun-
teers and normal controls in the jail sample. Regarding
D-CRT correct, no MCI patient scored below 84%, and
no dementia patient scored below 79%. No significant
difference was identified between written and oral
administration for total score percent correct,
t(43) = 1.51, p =.139,95% CI [-.75, 5.22] or consistency,
t(43) = .307, p =.760, 95% CI [-4.45, 6.05].

Kruskal-Wallace test analysis between memory-
disordered patients and the jail sample (N = 139)
revealed a significant difference on D-CRT percent cor-
rect only when compared to simulators x*(2) = 77.92,
p < .001 (see Table 6 for pairwise comparisons). There
were no significant differences demonstrated between
memory-disordered patients and the genuine jail sam-
ple. Figure 3 reveals a generalized separation between
jail SM and the other two groups, with the exception of
three outlier cases among the jail CN group. Last, there
was no apparent significant difference in D-CRT con-
sistency index between memory-disordered patients
and the genuine jail sample, U(89) = 786.5, p = .110,
r = 0.17, Hodges-Lehman estimate = 0, 95% CI [0.0,
6.20]. These data suggest that information required for
successful performance and consistency on the D-CRT
is not lost in most dementing cognitive conditions until
the condition approaches the severe (i.e., untestable)
range.

MoCA D-CRT Correct % D-CRT Consistency %
Diagnoses N M SD M SD M sSD
MCI (undefined) 15 22.87 2.80 91.40 2.78 95.02 6.75
MCI amnestic 2 25 89.91 0.62 93.75 8.84
MCI & Bipolar | disorder 1 25 - 90.35 - 100 -
MCI NPH 1 25 86.84 93.80
MCI vascular 4 22.75 1.26 88.38 0.32 92.23 3.15
All-Cause MCI 23 23.22 243 90.50 3.08 94.59 6.04
Dementia (undefined) 1 19 - 93.37 - 100 -
Dementia AD 15 18.87 2.80 87.08 4.20 89.61 8.73
Dementia vascular 4 22.75 1.25 88.38 4.32 92.23 3.15
Dementia mixed 2 19 0.0 83.77 5.58 96.90 438
Lewy Body Dementia 2 17 0.0 88.16 8.06 90.65 13.22
All-Cause Dementia 23 18.61 2.81 87.45 5.10 90.79 8.60

Note. N = 46. MoCA = Montreal Cognitive Assessment; D-CRT = Denney Competency Related Test; MCl = Mild Cognitive
Impairment; NPH = Normal Pressure Hydrocephalus; AD = Probable Alzheimer disease.

Table 6. Dunn’s post hoc pair-wise comparisons of D-CRT total score between memory disordered patients and jail

sample.
Sample 1-Sample 2 Dunn’s value Standard Error Standard Test Statistic p n’
Jail SM-Memory Clinic —-58.97 8.66 -6.81 <.001 336
Jail SM-Jail NC 65.25 8.01 8.15 <.001 481
Memory Clinic-Jail NC 6.28 8.62 0.73 =47 -

Note. N = 139. SM = Simulators, NC = Jail genuine controls, D-CRT = Denney Competency Related Test.
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Figure 3. Jail and memory clinic D-DRT percent correct. Note. D-CRT Denney Competency Related Test. NC = Genuine Controls.
SM = Simulators. MCl = Mild Cognitive Impairment. Symbols (o) and (*) represent outlier cases.

Table 7. Positive predictive power and negative predictive
power given demonstrated D-CRT sensitivity to simulation and
specificity against genuine substantive cognitive compromise
using recommended cutoff score.

Base Rates 30 40 .50
Positive Predictive Power 774 .842 .889
Negative Predictive Power 1.00 1.00 1.00

Note. D-CRT = Denney Competency Related Test.

Predictive Utility Among Differing Base Rates

We combined the jail simulation group with the
memory clinic sample to create a hybrid known
groups, simulation study. This method improves
the generalizability by incorporating individuals
with known and substantial neurocognitive impair-
ment when identifying positive predictive power
(PPP) and negative predictive power (NPP) based
on presumed base rates of malingered neurocogni-
tive dysfunction. The method remains weak in
regard to its tendency to overestimate PPP because
simulators theoretically lack the motivation to
remain unidentified like genuine defendants who
are malingering. However, we suggest the method
results in robust NPP. Using the recommended cut-
off (< 83, Table 3) with these groups resulted in the
expected sensitivity of .90 and specificity of 1.0. PPP
and NPP at three example base rates are provided
in Table 7.

Discussion

We reviewed the development and initial validation of
the D-CRT. The goal was to develop a true forced-
choice measure based on knowledge content from
within the construct of criminal competency to pro-
ceed that included aspects of a performance curve.
Items were developed from competency to stand
trial literature with expert review and item probabil-
ities were examined, adjusted, and verified based on
understanding among community young people.
Results demonstrated items have a probability spread
conducive to the potential development of perfor-
mance curve analysis. Reading level of items consis-
tently fell within the 7 grade. While this reading
level may be above that of some of criminal defen-
dants, the D-CRT can be administered verbally with-
out trouble, as evidenced by successful oral
administrations in the memory clinic. Internal consis-
tencies were excellent and all above .90. Test-retest
reliability was moderate to good with an overall ICC
of .83. There were no racial/ethnic demographic
effects demonstrated on D-CRT percent correct or
consistency scores among undergraduate volunteers.
Among a jail population, the D-CRT demonstrated
convergent construct validity regarding criminal com-
petency based on statistically significant positive corre-
lations with the MacCAT-CA. D-CRT correlated
slightly higher for the Understanding portion of the



MacCAT-CA compared to the Reasoning portion,
which makes sense as D-CRT items were derived from
competency-related knowledge based on published lit-
erature and case law. Because competency to proceed
requires more than just knowledge, the D-CRT is not
a competency assessment tool, per se; however, it is by
design a basic measure of factual competency-related
knowledge.

In a simulated study among jail detainees, D-CRT’s
statistically significant positive correlations with the
WMT validity subtests demonstrated convergent valid-
ity regarding simulated malingering. The D-CRT
demonstrated outstanding predictive utility in identify-
ing simulated malingering with an AUC of .945. Last,
the D-CRT appeared to display excellent specificity at
the recommended cutoff score when administered to
adults with clinically significant cognitive compromise
(i.e., apparent low false positive rate). Given these
results, it appears that cognitive deficits alone, even to
the point of moderate dementia, would not explain
below cutoff score performances on the D-CRT.

We have limited data regarding the effects of active
psychosis on the D-CRT. Although nearly 14% of the
genuine sample within the jail validation sample
included individuals with self-reported mental illnesses,
they were presumably not acutely ill as they were housed
in the general population. Additionally, significant
affective disorders were present in a small number of
memory clinic patients. It is reasonable that paranoid
delusions focused on criminal charges or courtroom
participants might alter D-CRT results. It is unclear
how major mental illness would eliminate basic knowl-
edge about the criminal justice system if examinees are
not significantly distracted from internal stimuli or
unwilling to participate in the examination. It is impor-
tant to note that such difficulties should also present
outside the examination if they are severe enough to
alter test results. Ultimately, effects of major mental
illness on the D-CRT is an empirical question. The
purpose for developing the D-CRT, was to increase
validity assessment options specific to criminal compe-
tencies when significant cognitive compromise is the
referral concern.

There were age effects demonstrated during the first
administration of test-retest study; however, those
effects were not demonstrated among the genuine sam-
ple of jail participants, even though their ages ranged
from 17 to 56. The age effects demonstrated in the
reliability study may have been due to three subjects
with ages approximating 20 who appeared to perform
more poorly than the majority of other participants.
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However, the age effect was also present during the
retest portion of the study, although less pronounced.
The age effect finding may have been an artifact within
that volunteer sample. It may also represent the
increased accumulated knowledge regarding the legal
system that occurs as one ages (presumably from tele-
vision programs, movies, and crime novels). This effect
may not have been apparent in the jail sample because
of the experience jail detainees already had with the
criminal justice system. Consequently, that effect may
not arise in forensic practice context unless one is deal-
ing with a young defendant who has had no prior
interaction with the justice system. Additional data is
needed to verify potential age effects.

Initial D-CRT findings compared favorably to the
ILK and TOMI. The D-CRT is longer than both of
those measures, which is known to generally add mea-
surement stability, and in the case of forced-choice, two
alternative tests, makes the measure more sensitive to
below-random performance (Siegel & Castellan, 1988).
Unlike the ILK true/false format, the D-CRT uses true
two alternative choice items. ILK sensitivity in the
Rogers and colleagues (2017) study of jail simulators
was 0.96, while D-CRT sensitivity in the similar popula-
tion was 0.90. The ILK specificity was 0.89 (11% false-
positive rate) in jail detainees, while D-CRT specificity
at the recommended cutoff was higher at 0.941 with jail
detainees (6% false-positive rate). The ILK has no data
with patients who have mild to moderate cognitive
impairment, whereas D-CRT appears to have very low
false-positive rates among cognitively impaired older
patients.

While the TOMI has 50 items, only 25 actually per-
tain to legal knowledge. At the time of this writing,
TOMI is the only one of these measures to have data
from actual known groups design among criminal
defendants hospitalized for restoration purposes (10%
of whom had cognitive concerns as their primary diag-
noses). TOMI results were only reported individually
for TOMI-G and TOMI-L. Based on TOMM perfor-
mance (and clinical judgment) as the criterion predictor
of malingering, TOMI-G and -L had good sensitivities
at 0.86 and 1.00, respectively, but only TOMI-G had
acceptable specificity (0.92). TOMI-L specificity was
0.79 (21% false-positive rate). D-CRT results compare
favorably to TOMI predictive statistics, particularly
when substantive cognitive concerns are present.
Finally, the ILK and TOMI do not have variable item
difficulty amenable to a performance curve analysis.

Performance curve within the D-CRT warrants
further discussion. Item difficulties are spread evenly
across the instrument, but not in a progressively
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Figure 4. Example D-CRT performance curve. Note. D-CRT = Denney Competency Related Test. Running means have probability
between .00 and 1.0 (with 1.0 indicating perfect performance on that set of 10 items). The gray band across the test reflects the
boundaries of random responding based on the binomial theorem. The jagged line in the upper right is the performance of a 65-year-
old volunteer from an inpatient geropsychiatry ward, who had diagnoses of schizophrenia, bipolar disorder, and dementia. The
smooth curve reflects the average performance of jail volunteers asked to perform their best, and the mountain range line reflects

average performance of jail volunteers simulating incompetency.

increasing manner. Consequently, examinees, theoreti-
cally, have added difficulty in determining which items
are more difficult. We have created software that rea-
ligns the item results in order of item difficulty from
easy to difficult. The software then creates a series of
running means across the entire test based on uniform
sets of items. In other words, items 1-10 are used to
calculate the first mean, and 2-11 create the second
mean, and so on across the entire test. This general
method was developed by Frederick (Frederick &
Foster, 1991; Frederick et al., 2000). These running
means are then plotted. This graph creates a picture of
the examinee’s performance across the test. We found
that simulators did not produce a normal performance
curve like the genuine jail volunteers did. This graph is
helpful in determining if an examinee performance
appears as it should. Figure 4 displays the performance
curve of a 65-year-old woman with 8 years of education
who was a volunteer from within the inpatient geropsy-
chiatry ward. Her diagnoses from the electronic medical
record included paranoid schizophrenia, bipolar disor-
der, and dementia. She completed the test orally. She
performed well above the cutoff for total correct and
produced a reasonably high consistency index. She pro-
duced the jagged line in the upper-right corner of
Figure 4 that reveals perfect (100%) performance for
the easy two-thirds of the test, with her score falling

off during the last quarter. The pattern more closely
approximates the smooth average curve of the genuine
jail volunteers rather than the simulators. Simulators
more commonly produce profiles that simulate
a mountain range. While informative, additional
research is needed to develop mathematical rules to
best benefit from the performance curve.

Construct validation of the D-CRT was done within
an analog simulation design. While these designs have
merit during the developmental phases of an instru-
ment, they are weak in terms of external validity
(Heilbronner et al., 2009). The measure needs cross-
validation using known groups designs in order to verify
its predictive utility; furthermore, such designs can bet-
ter establish optimal cutoffs among specific clinical
groups (Sweet et al., 2021).

Jail detainees used in this study were from rural
southwest Missouri. The average education in the jail
sample was just under 12 grade. Given the population
served by this jail, it is fair to presume also that a large
percentage of these individuals were from very rural and
poor areas around the Missouri Ozarks. In many
respects, the genuine effort group was a reasonable
representation of typical criminal defendants. The
small sample size, particularly for the cognitive impair-
ment sample, limits generalizability to some degree.



Further validation studies, particularly with known
group designs among those with major mental illness
and additional cognitively impaired populations need to
occur to adjust cutoff scores and cross-validate the uti-
lity of the D-CRT.

Additional research is needed to develop the PCA
algorithm and evaluate its effectiveness over and above
the percent correct and consistency scores and simply
a visual display. Results of this initial research indicate
the D-CRT is a reliable and valid measure of feigning
lack of criminal competency.
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