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Abstract

Over the past 20 years, an increasing number of adults and college students have self-
referred for ADHD evaluations. With the rise in adult ADHD evaluations, there has been
increased concern that a proportion of these adults may be malingering the symptoms of ADHD
to receive external incentives such as academic accommodations and stimulant medications.
Research supports the use of well-validated measures to classify malingering in non-ADHD
populations, yet all available validity tests have insufficient research to support their usage to
detect this population. The present study investigated the ability of the Multidimensional ADHD
Rating Scale (MARS) and two published validity tests (Word Memory Test and CAT-A
Infrequency scale) to detect a group of non-ADHD college students instructed to feign ADHD,
and to differentiate ADHD from non-ADHD cases. Results found that the MARS Symptom
Validity Index demonstrated higher sensitivity rates for simulated malingering (75.4%) at close
to optimal specificity (86.8%) compared to two published tests (sensitivity < 50%). The MARS
Total Symptom index differentiated ADHD from non-ADHD cases with high sensitivity
(87.1%). The study provides additional support for the effectiveness of the MARS symptom,
impairment, and symptom validity indices to detect simulated cases of malingering, and to
differentiate ADHD from non-ADHD cases.
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The Detection of ADHD and Malingering in Young Adults

Since the 1990’s, there has been increased clinical acceptance that Attention-
Deficit/Hyperactivity Disorder (ADHD) can be diagnosed for the first time in adulthood
(Barkley, Murphy, & Fischer, 2008; Davidson, 2008). Although the clinical community
generally agrees that the diagnosis of ADHD can be conferred on adults, there is currently no
agreement on best practices or standard diagnostic methods for diagnosing such cases (Harrison,
2017). With an increasing number of young adults self-referring for ADHD evaluations on
college campuses (Barkley et al., 2008; Harrison, 2004; Weyandt & DuPaul, 2006), some have
questioned whether current assessment practices are flawed, and in fact, are susceptible to false
positive diagnoses (Harrison, 2017; Musso & Gouvier, 2014).

Individuals with ADHD are often provided with academic accommodations and stimulant
medications, which non-ADHD college students report as positive incentives to have the
diagnosis (Benson, Flory, Humphreys, & Lee, 2015; Jasinski & Ranseen, 2011; Lewandowski,
Lambert, Lovett, Panahon, & Sytsma, 2014). Such incentives appear to be motivating a
substantial minority of young adults to feign the disorder, with malingering occurring in
approximately 15% to 50% of adult ADHD evaluations (Harrison & Edwards, 2010; Sullivan,
May, & Galbally, 2007). Individuals who falsely receive the ADHD diagnosis could be provided
with accommodations that could result in an academic advantage (Jasinski & Ranseen, 2011), as
well as prescribed stimulants that could place them at increased medical risk (Benson et al.,
2015; Park & Haning, 2016). Thus, there is a clear need to refine our diagnostic practices to
accurately differentiate true cases of ADHD from those malingering the disorder (Musso &
Gouvier, 2014).

Research indicates that standard ADHD assessments and practices have limited ability to

detect malingering. With little preparation, motivated individuals can easily fake an ADHD



profile by under-performing on psychological/neuropsychological measures and over-reporting
on rating scales (Marshall, Hoelzle, Heyerdahl, & Nelson, 2016). Although malingerers tend to
exaggerate performance and responses, feigned test scores often still fall at levels that are
comparable to a typical ADHD profile (Marshall et al., 2010; Tucha, Fuermaier, Koerts, Groen,
& Thome, 2015). Because the malingering profile is not easily differentiated from ADHD on
standard diagnostic measures (e.g., symptom rating scales and continuous performance tests),
diagnosticians are at increased risk of rendering false ADHD diagnoses when relying upon these
measures (Musso & Gouvier, 2014; Tucha et al., 2015). For these reasons, it is recommended
that clinicians employ validity and effort tests, and for researchers to develop specialized tests
that can reliably detect feigned ADHD (Musso & Gouvier, 2014; Sagar, Miller, & Erdodi, 2017).

Validity tests are designed to detect poor performance effort and/or exaggeration of
symptoms associated with feigning (Rogers, 2008). Although many validity tests exist to detect
feigned neurocognitive impairment and psychiatric disorders, research has found few validity
tests that are moderately sensitive to the unique response bias of feigned ADHD (Musso &
Gouvier, 2014; Tucha et al., 2015). This appears to be, in part, because the measures being used
were not originally designed to detect malingering in the ADHD population. Higher detection of
malingered ADHD appears to be feasible when a validity test is specifically designed to detect
this population (Potts, 2016). While research has identified a few validity tests that could be
effective, to date, none have sufficient evidence to support their usage to detect cases of feigned
ADHD (Musso & Gouvier, 2014).

An ADHD diagnosis appears contingent upon the accuracy of available assessments to
not only detect ADHD, but also to discriminate false report of malingering. The purposes of the
present study were (a) to examine the ability of a new measure, the Multidimensional ADHD

Rating Scale (MARS) to differentiate college students with ADHD diagnoses from simulated



malingering and non-ADHD controls, (b) to assess the accuracy of the MARS Symptom Validity
Index (SV-index) to classify simulated malingering, and (c) to compare the classification
accuracy of the MARS SV-index to that of the Word Memory Test (WMT) and the Clinical
Assessment of Attention Deficit-Adult (CAT-A).

Attention-Deficit/Hyperactivity Disorder

ADHD is classified as a neurodevelopmental disorder in the Diagnostic and Statistical
Manual for Mental Disorders-Fifth Edition (DSM-5; American Psychiatric Association, 2013).
ADHD is characterized by symptoms of inattention, hyperactivity, and impulsivity that started
prior to the age of 12 (Criteria A and B). The symptom threshold for children is six or more
inattention and/or six or more hyperactivity-impulsivity symptoms; but only five symptoms are
needed to diagnose adults aged 17 or older. Symptoms must be documented in at least two
settings (Criterion C) and symptoms must “interfere with or negatively affect” daily functioning
and activities (Criterion D). Lastly, symptoms cannot be better explained by another disorder,
such as substance use/abuse or mood disorders (Criterion E; American Psychiatric Association,
2013). See Appendix A for the full DSM-5 criteria.

The ADHD diagnosis includes three different subtypes and additional severity specifiers
to capture individual differences in composition of symptoms and impairment. Three symptom
presentations of ADHD can occur based on the distribution of the 18 DSM-5 symptoms. For
individuals over the age of 17, the Predominantly Inattentive Presentation requires the presence
of five or more inattentive symptoms occurring often or very often within the past six months,
while the Predominantly Hyperactive-Impulsive Presentation requires with the presence of five
or more hyperactive-impulsive symptoms (six symptoms per subtype are required for ages 16
and younger). The Combined Presentation is diagnosed if criteria for both the inattention and

hyperactivity-impulsivity criteria are met. In addition to symptom presentations, severity



specifiers of mild, moderate, or severe can be used to characterize the frequency and intensity of
symptoms and impairment. Lastly, in partial remission can be used if an individual with a
former diagnosis of ADHD no longer meets the symptom criteria, but continues to experience
impairment of functioning (American Psychiatric Association, 2013).

ADHD is a disorder that can be diagnosed at any age and is presumed to be continuous
throughout the lifespan in the majority of cases (Barkley et al., 2008). Although more frequently
diagnosed in childhood (Centers for Disease Control and Prevention, 2014), ADHD can be
diagnosed for the first time in adults (Barkley et al., 2008). A first time ADHD diagnosis in
adulthood still requires onset of symptoms in childhood (< 12 years old; American Psychiatric
Association, 2013). However, ADHD symptoms could go undiagnosed in childhood for a variety
of reasons. Some parents may be hesitant to pursue a diagnostic evaluation for their child due to
misconceptions associated with the ADHD label (Bussing, Zima, Mason, Porter, & Garvan,
2011; Pescosolido et al., 2008). Additionally, a child with ADHD symptoms may have
functioned well, perhaps due to compensatory strategies, within structured and supportive
settings (e.g., scheduled school day, parental monitoring). Without experiencing impairment in
functioning, there may have been little reason or motivation for the child to receive a diagnostic
evaluation (Barkley et al., 2008). However, some individuals may begin to experience
impairment as they transition to adult settings that often require a greater degree of independence
and executive functioning skills (e.g., college; Barkley et al., 2008). Thus, although ADHD is
considered a lifelong disorder, an ADHD diagnostic evaluation may not be pursued until
adulthood (Barkley et al., 2008; Lasky et al., 2016).

Barriers to Accurate ADHD Diagnoses in Adults
There are many challenges to the accurate diagnosis of ADHD, especially first time

diagnoses in adulthood. Across all ages, a diagnosis is complicated by a heterogeneous ADHD



symptom and cognitive profile (Barkley et al., 2008; Sonuga-Barke, 2005). ADHD encompasses
individuals with different combinations and severity of symptoms that all meet the DSM-5
diagnostic criteria. In addition to the listed DSM-5 symptoms, ADHD is a neurobiological
disorder associated with underlying deficits in executive functioning (EF) skills, including
working memory, inhibitory control (i.e., self-regulation), and cognitive flexibility (i.e., shifting
thinking between two concepts; Sonuga-Barke, 2005). Evidence also shows that individual
differences in neurodevelopment and the environmental context can affect the type, timing, and
expression of ADHD symptoms and neurocognitive skills across the lifespan (Barkley et al.,
2008; Sonuga-Barke, 2005). Consequently, people with ADHD may report varying symptoms
and neurocognitive skills at different age groups (Davidson, 2008). For example, a greater degree
of inattention symptoms are reported by adults with ADHD compared to children with the
disorder (Barkley et al., 2008; Davidson, 2008). The heterogeneity of the ADHD profile creates a
wide range of ADHD phenotypes, and subsequently, a diverse range of clinical presentations that
could meet criteria for the diagnosis.

Adult ADHD assessment is further limited by difficulties related to assessing the history
of symptoms, obtaining collateral rater reports, and obtaining school/academic records. Although
school records and parent reports may be relatively easy to obtain for children, the acquisition of
collateral reports is more challenging with adult clients (Davidson, 2008). For example, adult
clients have the right to refuse consent for the release of records without prejudicing their
relationship with a therapist. Even if the adult client grants consent, parents/guardians and school
records may be largely unavailable or unattainable. For these reasons, it is common for
diagnostic decisions of adult ADHD to rely upon clinical interview and self-report measures

(Davidson, 2008; Nelson, Whipple, Lindstrom, & Foels, 2014). Self-reports may be able to



effectively capture ADHD symptoms and impairment, but these methods are limited and
susceptible to biased responding (Musso & Gouvier, 2014; Suhr, Cook, & Morgan, 2017).

One limitation of self-report measures is that subjective report of ADHD symptoms is not
unique to individuals with an ADHD diagnosis. Self-report of ADHD symptoms is commonly
reported by both children and adults without ADHD (Bird et al., 1988; DuPaul, Reid,
Anastopoulos, & Power, 2014; Harrison, 2004; Lewandowski, Lovett, Codding, & Gordon,
2008). Specific to college campuses, Lewandowski and colleagues (2008) found that students
without ADHD (n = 496) endorsed an average of 4.5 out of 18 symptoms, indicating that most
college students report ADHD symptoms to some degree (Lewandowski et al., 2008). As ADHD
symptoms are commonly reported by the general college population (Lewandowski et al., 2008),
a symptoms-only assessment may increase the risk of false diagnosis of non-ADHD individuals
(Gathje, Lewandowski, & Gordon, 2008).

One way to reduce false positive diagnosis is the joint assessment of symptoms and
impairment (Lewandowski et al., 2008). Although many individuals report symptoms, not all of
them will also report impairment at sufficient levels to warrant a clinical diagnosis (Bird et al.,
1988; DuPaul et al., 2014; Shaffer, Fisher, Lucas, Dulcan, & Schwab-Stone, 2000; Wakefield,
2010). In illustration, DuPaul and colleagues (2014) had 1,070 teachers rate ADHD symptoms
and impairment for two randomly selected student within their 6"-12" grade classrooms. Based
upon the teachers’ ratings, almost one in five students (18.9%) met the ADHD symptom count.
This rate dropped to 7.3% when both symptoms and functional impairment were considered
jointly, which is closer to accepted epidemiological base rates (DuPaul et al., 2014). Additional
studies have documented a reduction in false positive diagnoses when one requires both high
symptoms and impairment (Bird et al., 1988; DuPaul et al., 2014; Gathje et al., 2008; Shaffer et

al., 2000). Thus, the assessment of impairment in ADHD evaluations is an important criterion



that seemingly increases accuracy of diagnostic decisions (Barkley et al., 2008; Gathje et al.,
2008; Gordon et al., 2006).

Although assessment of symptoms and impairment appear to reduce false diagnosis of
honest reporting individuals, high endorsement on symptoms and impairment rating scales alone
does not automatically reflect a genuine case of ADHD. Rating scales are subjective measures
and are easily biased or faked, particularly if one is motivated to do so (Marshall et al., 2016;
Quinn, 2003). Therefore, high levels of symptoms and impairment could reflect either cases of
clinical ADHD or exaggerated reports by non-ADHD individuals (e.g., Marshall et al., 2016).
Thus, there is a need to develop methods that differentiate those who fake a clinical disorder
from those who have the disorder.

Motivation to Feign ADHD

Individuals could be motivated to feign a clinical disorder for a variety of reasons
(Rogers, Salekin, Sewell, Goldstein, & Leonard, 1998). In the DSM-5, malingering is not
classified as a disorder, and is defined as the “intentional production of false or grossly
exaggerated physical or psychological symptoms” with motivations to obtain external incentives
(American Psychiatric Association, 2013, p. 726). Although an individual who is malingering is
“faking,” as noted by Iverson (2004), not all cases of “faking” are malingering. For example,
some individuals may over-report symptoms unconsciously as a “cry for help,” or as a way to
obtain attention and help for their challenges (Iverson, 2006). Others may intentionally or
unintentionally want a diagnosis to provide an explanation for their problems and failures
(Rogers et al., 1998; Suhr & Wei, 2013), and still others may arrive to the evaluation with a
belief that they have ADHD, and falsely over-report to confirm their beliefs (Barkley et al.,
2008; Suhr & Wei, 2013). Yet, regardless of different motivations or incentives, all types of

feigned reports and performances can affect diagnosis and treatment planning (Rogers, 2008).



While internal factors can motivate an individual to feign ADHD, the external incentives
associated with the diagnosis increase the probability of malingering in college students (Jasinski
& Ranseen, 2011; Musso & Gouvier, 2014). Individuals with a diagnosis of ADHD could be
prescribed stimulants, be eligible for academic support services (e.g., tutoring, assistive
technology) and qualify for test accommodations (e.g., extended time, private room testing)
under The Americans with Disabilities Act Amendments Act (2008). Several studies have
indicated that many college students view these incentives positively, and some are motivated to
obtain them (Benson et al., 2015; Jasinski & Ranseen, 2011; Lewandowski et al., 2014).
Stimulant medication is associated with greater concentration, inhibition, and memory in adults,
which can result in a small to moderate advantage in academic contexts (llieva, Hook, & Farah,
2015). Stimulants are also known to enhance alertness, and some college students report that
they use the medication to “get high” at parties (Benson et al., 2015). In fact, a recent meta-
analysis of 20 studies found that rates of illegal use of stimulants by college students is estimated
to be 17% (Benson et al., 2015). Another potential benefit of access to stimulants is the ability to
sell the medication, and almost one-third of college-aged students reported diverting their
prescribed stimulants illegally (Benson et al., 2015).

In addition to stimulants, college students hold positive attitudes about academic and
testing accommodations that can be provided to individuals with ADHD. In one college sample
(n =475), 67% of non-ADHD students reported that all students should have access to test
accommodations, and many viewed extended time, private room, and extra breaks as benefits for
high stakes testing situations (Lewandowski et al., 2014). The benefits of an ADHD diagnosis,
coupled with the positive perceptions of such benefits, create incentivizing conditions that

increase motivation to obtain the diagnosis (Musso & Gouvier, 2014).



The misallocation of therapeutic resources to malingerers is associated with increased
societal costs and possible negative consequences. Colleges incur costs associated with
specialized academic programing and test accommodations (Jasinski & Ranseen, 2011).
Although exact rates are unreported, one can estimate that if ADHD accounts for one of the
largest disability groups on college campuses (Raue & Lewis, 2011) and malingering is
occurring at high rates among college ADHD evaluations (~25%; Marshall et al., 2010) then
most likely some proportion of disability service costs are erroneously budgeted to those that
truly do not need them. Furthermore, there are increased expenditures incurred by health
insurance companies who cover medication prescriptions that are falsely obtained. It is estimated
that insurance companies pay approximately $6.9 - 17 million dollars every 30 days on stimulant
prescriptions that are eventually diverted (Aldridge, Kroutil, Cowell, Reeves, & Van Brunt,
2011). Beyond dollars spent, the illegal and unmonitored use of stimulants increases the potential
for adverse health outcomes, such as increased risk of stimulant abuse/dependence and adverse
medication side effects (Park & Haning, 2016). With increasing evidence and concern that
feigned ADHD occurs in a significant proportion of college campus evaluations, a better
understanding of the malingering response style could help to inform detection methods.

Ability to Malinger ADHD

Research indicates that the ADHD test profile can be easily faked by individuals
motivated to obtain the diagnosis. An ADHD diagnosis in adults often relies upon symptom
reports, interviews, observations, and clinical judgment (Nelson et al., 2014). Studies have
demonstrated that individuals can accurately feign ADHD symptoms, impairment, and executive
dysfunctions on rating scales (Marshall et al., 2010, 2016; Quinn, 2003; Tucha et al., 2015). In
addition, college students motivated to obtain the diagnosis can fake the ADHD cognitive

profile, including measures of intelligence, verbal working memory, attention, and reading



(Booksh et al., 2010; Harrison, Rosenblum, & Currie, 2010; Marshall et al., 2010; Sullivan et al.,
2007). Thus, a comprehensive ADHD assessment that includes rating scales and performance
measures cannot effectively discriminate feigned from actual ADHD cases (see Tuchaet al.,
2015 for a detailed review).

Research has noted that feigned cases tend to exhibit an exaggerated response bias, in
that they under-perform on cognitive tests and over-report on rating scales in comparison to
individuals with ADHD (Harrison & Edwards, 2010; Marshall et al., 2010, 2016; Suhr,
Hammers, Dobbins-Buckland, Zimak, & Hughes, 2008). Despite these response tendencies,
there is rarely an obvious difference between scores of those with ADHD and those faking.
Consequently, the profile of a feigner could look like a genuine ADHD profile (Edmundson et
al., 2017; Fuermaier et al., 2016). The overlap between feigned ADHD and real ADHD test
profiles makes it a challenge to differentiate these groups (Musso & Gouvier, 2014; Tucha et al.,
2015).

Research also has found that one can fake the diagnosis with little to no preparation
(Edmundson et al., 2017; Fuermaier et al., 2016). ADHD is a common neurodevelopmental
disorder and the symptoms are known by the general population (McLeod, 2007). Such prior
knowledge appears to be sufficient for an individual to fake the disorder on measures used to
diagnose ADHD (Fuermaier et al., 2016; Tucha, Sontag, Walitza, & Lange, 2009). But, a true
malingerer may come to an ADHD evaluation well-prepared on the diagnostic criteria, disorder
profile, and even the psychological measures they might complete (Rogers, 2008). Research has
found that even a brief review of ADHD information tends to improve an individual’s ability to
fake an ADHD profile that is often indistinguishable from true cases (Edmundson et al., 2017;
Fuermaier et al., 2016). Information about ADHD can easily be obtained online. Such

information includes the DSM-5 diagnostic criteria, diagnostic measures (e.g., rating scales), and
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even advice on how to fake ADHD. The ease that non-ADHD students can fake the disorder,
combined with the ease to which one can access information about the disorder makes it a
challenge to detect feigned ADHD (Musso & Gouvier, 2014; Rogers, 2008)

Assessment practices that emphasize self-report rating scales in the assessment of ADHD
enhance the ease of faking the disorder (Harrison, 2017; Jasinski & Ranseen, 2011; Musso &
Gouvier, 2014). Most ADHD rating scales have high face validity, and most scales only include
items that simply replicate the DSM-5 symptoms (Musso & Gouvier, 2014). Thus, even a brief
review of the diagnostic criteria makes it easy for individuals to identify the specific items they
need to endorse. Furthermore, most rating scales were designed to be screening measures with
lower thresholds to rule-in as many probable cases as possible. These low thresholds make it
easy for someone who is intentionally over-reporting symptoms to exceed the clinical cut score
and be screened-in for diagnosis (Marshall et al., 2016). For example, Marshall and colleagues
(2016) found that a significantly higher proportion of those suspected of malingering exceeded
clinical cut scores on ADHD symptom, impairment, and executive functioning scales compared
to clinical cases. In other words, rating scales are quite good at screening-in elevated symptoms,
and even better at screening-in exaggerated reports.

Another complication with accurate assessment is that some individuals with ADHD tend
to under-report symptom and impairment levels as compared to collateral reports (Dvorsky,
Langberg, Molitor, & Bourchtein, 2016; Prevatt et al., 2012). The tendency for some with the
clinical disorder to under-report concerns has been partly attributed to the positive illusory bias,
which is the belief that one is more competent than actual skills and abilities indicate. While
positive illusory bias may protect the individual from experiencing feelings of inadequacy
(Owens, Goldfine, Evangelista, Hoza, & Kaiser, 2007), a lack of self-awareness could lead

someone to minimize symptom and impairment levels on self-report rating scales (Owens et al.,
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2007; Prevatt et al., 2012). In summary, both individuals with ADHD and those faking the
disorder could report inaccurate information on rating scales. Thus, without assessing for validity
of such self-reports, reliance on subjective rating scales alone could lead to invalid diagnoses.

Finally, malingering could go undetected due to clinician and diagnostic bias. Although
the DSM-5 provides clear criteria to confer a disorder (> 5 symptoms), most clinicians report
using flexible assessment practices to accommodate situations in which they “believe” the
individual has the disorder, even though they may not have sufficient evidence of symptoms and
impairment to support the claims (Harrison, 2017; Nelson et al., 2014). Such beliefs could reflect
a confirmatory bias, or the desire to find information that supports initial clinical judgment, even
if the data reflect poor effort or exaggeration. Furthermore, clinicians may want to provide
individuals with a diagnostic explanation for the self-reported concerns, and overlook signs that
the individual is malingering (McLaughlin, 2002). Flexible thresholds and diagnostic biases,
combined with the easy ability to fake ADHD symptoms, increase the risk of false positive
diagnoses. If traditional ADHD measures (e.g., rating scales) cannot easily detect feigned
ADHD, there appears to be a need to identify specialized tests and methods that can detect this
population.

Malingering Detection

Validity tests are specialized measures designed to assess performance effort and
response credibility in psychological evaluations (Rogers, 2008). Performance validity tests
(PVT) assess for testing behaviors or effort on skill-based tasks (Larrabee, 2012). PVTs often use
methods of extreme number of failed items (magnitude of errors) or disproportionate failure of
easy items in comparison to difficult ones (performance curve; Larrabee, 2012; Rogers, 2008).
On the other hand, symptom validity tests (SVT) assess for credibility in subjective reports.

SVTs are often embedded into rating scales and use detection strategies of exaggerated symptom
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reports (e.g., frequency, intensity), along with over-endorsement of infrequent symptoms,
stereotypes, or rare symptom combinations (Larrabee, 2012; Rogers, 2008). The best
performance or symptom validity tests often include specifically created malingering items or
tasks with the specific intention of malingering detection. While these tests can be
standalone/free-standing or embedded into current rating scales, it is important to clarify that
these tests are different than embedded validity indicators. Validity indicators are created using
existing items within diagnostic or ability measures (e.g., cognitive tests, continuous
performance tasks). Oftentimes, these validity indicators include cut scores that reflect extreme
response bias or poor performance on ability tests. For example, an extremely high score on a
clinical symptom scale could reflect symptom exaggeration. Yet, because these validity
indicators use items intentionally designed to detect clinical symptoms/impairment, and not
items intentionally designed for malingering, these indicators are at higher risk of misclassifying
an honest reporter with significant deficits/impairments as “feigning” (Heilbronner et al., 2009;
Rogers, 2008).

Malingering is difficult to verify, at least in a definitive sense, in the absence of a
confession. Thus, malingering classifications can only be suspected based upon the available
evidence that supports the presence of intentional faking to obtain external benefits (Heilbronner
et al., 2009; Slick, Sherman, & Iverson, 1999). Validity tests help to provide objective data that
reflects a certain probability of malingering. These probabilities are derived from research
studies on the validity test’s ability to correctly classify malingering in the intended populations
(i.e., detect malingered brain injury within the cognitive impairment population). Although
different probabilities can be calculated, two commonly referenced probabilities are sensitivity
and specificity. As it relates to malingering, sensitivity is the proportion of malingerers who were

correctly identified based on a positive validity test (e.g., noncredible or fail). Specificity is the
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proportion of honest reporters that were accurately ruled-out with a negative test outcome (e.g.,
credible or pass). Classification accuracy reflects the probability of correct test outcomes, and
accounts for both sensitivity (true positives) and specificity (true negatives).

In order to reduce the chance that a validity test misclassifies an honest reporting
individual as malingering, validity tests are designed to have high specificity rates (Larrabee,
2012; Rogers, 2008). Yet, the consequence of high specificity often is a reduction in sensitivity.
For example, available validity tests designed to detect feigned brain injury demonstrate an
average sensitivity rate of 69% at high specificity (90%; Sollman & Berry, 2011). Though
validity tests are not perfect malingering measures, validity tests are generally more effective
than clinical judgment or diagnostic measures alone (Booksh, Pella, Singh, & Gouvier, 2010;
Rogers, 2008) For these reasons, validity tests are strongly recommended as part of evaluation
contexts that involve the receipt of external incentives (Heilbronner et al., 2009; Iverson, 2006).

Detection of Feigned ADHD

Although some ADHD rating scales include symptom validity tests or other embedded
validity indicators (e.g., over-report cut scores), there are no published validity tests designed
specifically to detect feigned ADHD. As such, the research community has attempted to
repurpose existing measures to detect feigned ADHD. These attempts have included
investigation of symptom and performance validity tests that are commercially available.
Initially, researchers investigated those SVTs included in ADHD rating scales, even though those
tests were not designed intentionally to detect malingering. Furthermore, studies have examined
the use of PVTs to detect feigned ADHD, even though these tests were designed for use with
feigned cognitive impairment and psychopathology. Recently, research has started to create
detection measures for feigned ADHD, which will be discussed in more detail below.

Published ADHD Validity Tests
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ADHD is a symptoms-based disorder often diagnosed with use of self-report measures
and rating scales (Nelson et al., 2014). Thus, research on feigned ADHD has investigated a
variety of symptom validity tests (SVTs) included within published rating scales (Tucha et al.,
2015), with the majority of these measures designed to detect feigned psychiatric conditions,
such as feigned psychosis (Rogers, 2008). Unfortunately, these measures include items with little
relation or face validity to the ADHD diagnosis (e.g., psychotic states, delusions, hallucinations);
and consequently, these measures demonstrate little effectiveness to detect feigned ADHD (see
Tucha et al., 2015). Although there are many ADHD rating scales, only two published measures
include validity tests or indicators to assess for credibility of responding—The Conners’ Adult
ADHD Rating Scales (Conners, Erhardt, & Sparrow, 1998) and the Clinical Assessment of
Attention Deficit-Adult (CAT-A; Bracken & Boatwright, 2005).

The Conners’ Adult ADHD Rating Scales. The Conners’ Adult ADHD Rating Scales
(Conners et al., 1998) is a self-report measure that assesses ADHD symptoms, differential
disorder symptoms (i.e., conduct, anxiety, depression), and includes three measures to assess
response validity. These validity measures include the Inconsistency index, and two over-report
indicators on the Inattentive scale and Hyperactive-Impulsive scale. The existing CAARS
validity measures were designed to detect general respondent validity (e.g., inattention,
negativity), not specifically feigned ADHD. As this self-report rating scale is used commonly in
ADHD evaluations, a substantial amount of research has focused on whether these validity
measures could detect this population.

CAARS Inconsistency index. The CAARS Inconsistency index is a validity scale
designed to detect consistency in responses between two similar symptom items, with the
expectation that a valid responder would report similar responses on the same symptom

questions (e.g., fidget in seat). Therefore, the Inconsistency index can be helpful to detect
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inattention, lack of motivation, and/or misinterpretation of the item statement (Harp et al., 2011,
Jasinski et al., 2011).

Suhr and colleagues (2008) conducted the first investigation on the ability of the CAARS
Inconsistency index to detect feigned ADHD. The study examined archival data from college
ADHD evaluations. The average age from the entire sample was 22.7 years (range 18-56 years).
The researchers identified the ADHD group (n = 15) as individuals who met the diagnostic
criteria for ADHD and passed validity testing (the Word Memory Test). The Suspect group (n =
26) included individuals who failed at least one validity test, presuming that this validity
outcome reflected a feigned case of ADHD. The Clinical Control group (n = 26) was comprised
of individuals who passed validity testing, and who received a clinical diagnosis other than
ADHD (e.qg., depression). Results found that the Inconsistency index was insensitive to
malingering, as all but three suspected malingerers responded consistently (Suhr et al., 2008).
This finding that most malingerers are consistent responders has been corroborated in several
archival and simulation studies (Edmundson et al., 2017; Fuermaier et al., 2016; Harrison &
Armstrong, 2016; Hirsch & Christiansen, 2015), and suggests that the Inconsistency index has
little clinical usefulness for malingering detection.

CAARS over-report indicators. In addition to the Inconsistency Index, the CAARS
manual recommends that a T-score > 80 on either Inattentive or Hyperactive-Impulsive scales
could indicate excessive over-report that may reflect invalid responding. Because those
malingering ADHD tend to exaggerate responding in comparison to ADHD cases (Marshall et
al., 2016; Quinn, 2003), Suhr and colleagues (2008) also investigated whether the over-report
indicators on the CAARS symptom scales could be used to detect cases of malingering. Utilizing
the same data set that investigated the Inconsistency index, Suhr et al. (2008) found that the

Suspect group did exhibit an exaggerated response bias, with suspected malingerers obtaining
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higher scores on both Inattentive and Hyperactive-Impulsive scales in comparison to the ADHD
and Clinical Control groups. Yet, despite this exaggerated response bias, the two over-report
indicators were ineffective discriminators of suspected malingerers. Specifically, only 33% of
Suspect malingerers exceeded the over-report cut score (T-score > 80) on the Hyperactive-
Impulsive scale. On the Inattentive scale, there was no significant response differences between
the Suspect and ADHD groups, with over half of participants within both groups exceeding a T-
score > 80. These findings have been replicated in other investigations (Edmundson et al., 2017;
Fuermaier et al., 2016; Harrison & Armstrong, 2016; Hirsch & Christiansen, 2015), and indicate
that an elevated T-score on the CAARS symptom scales is an ineffective method of
discriminating feigned cases from the clinical disorder.

Conners’ Infrequency Index. Research indicates that the existing CAARS Inconsistency
index and over-report indicators should not be relied upon to detect feigned ADHD (e.g., Suhr et
al., 2008). Nonetheless, it should be possible to formulate embedded validity indicators from
existing items within rating scales and tests (Rogers, 2008). Given that the CAARS is a
comprehensive rating measure that includes multiple different symptom items (e.g., learning,
memory), one research team investigated whether an infrequency index could be formed from
these existing CAARS items to detect cases of malingering (Suhr, Buelow, & Riddle, 2011).

In a two-part study intended to create a Conner’s Infrequency Index (CII), the researchers
used archival data of psychological evaluations of 1,173 individuals with an average age of 19
years (age range of 18-25 years) to form ADHD (n = 77), Clinical Control (e.g., depression; n =
147), and no diagnosis Control groups (n = 955). Across all three groups, the researchers
identified 12 CAARS symptom items that were endorsed infrequently (< 10%) in this first
sample. After the 12-item CIl was created, the researchers validated the ability of this index to

detect malingering in a different archival data set comprised of honest reporting ADHD (n = 19),
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Suspect (n = 29), Clinical Control (i.e., learning disability, depression; n = 43), and Control
group (i.e., no disability; n = 33). A performance validity test was used to classify the groups as
Suspect (positive test), or honest reporter (negative test). The study findings indicated that the
created CII could identify participants who over-reported (T-score >80) on the CAARS over-
report indicators (Inattentive or Hyperactive-Impulsive scales); yet, the Cll was only able to
detect 24% of those who also displayed noncredible performance on the performance validity
test (Suhr et al., 2011).

In a recent validation study for the CII, Fuermaier and colleagues (2016) analyzed the
ability of this measure to detect non-ADHD adults instructed to simulate malingered ADHD. For
this simulation study, non-ADHD adults between the ages of 18 - 58 years (M =27.5, SD = 11.0
years) were recruited from the community, and randomly assigned to different simulation
conditions. The Naive Simulation group (n = 87) received no preparation beyond a simple
prompt to feign ADHD. In contrast, the well-prepared Symptom-Test Coached group (n = 91)
was provided with five minutes to review information on ADHD symptoms and typical
assessment process (e.g., tests involved in ADHD evaluations). The ADHD group (n = 52)
consisted of adults who met the DSM-1V diagnostic criteria based upon agreement by two
different psychologists.

Results from the validation study indicated that the CIl could not effectively detect either
the Naive Simulation or Symptom-Test Coached groups (Fuermaier et al., 2016). For example,
although the CII demonstrated moderate sensitivity (52%) for the unprepared, Naive Simulation
group, specificity was only 65% of the clinical ADHD group. The CII demonstrated even lower
sensitivity (32%) to detect the well-prepared Symptom-Test Coached group (Fuermaier et al.,

2016). Two additional studies also have found that that the CII has weak abilities to detect
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feigned ADHD (Cook, Bolinger, & Suhr, 2016; Edmundson et al., 2017; Hirsch & Christiansen,
2015), and therefore, this created validity indicator is not recommended for clinical use.

Conclusions on the CAARS validity tests. The studies reviewed above indicate that the
existing CAARS validity indicators and the created CllI have limited ability to detect feigned
ADHD; however, they do demonstrate a relationship between feigned ADHD and an
exaggerated response style. Specifically, there is a tendency for the malingering group to over-
report symptoms, even on items that are endorsed infrequently by the clinical ADHD group
(Suhr et al., 2011). Yet despite this symptom over-report, the use of ADHD symptom and even
ADHD-related items are unable to reliably discriminate feigned ADHD (Cook et al., 2016;
Fuermaier et al., 2016). As previously discussed, ADHD is a heterogeneous population that
reports different symptoms at different degrees of severity (e.g., Barkley et al., 2008). Therefore,
we expect individuals with ADHD to endorse ADHD symptom items, and sometimes ADHD-
related ones. As a result, simple over-report on items used to diagnose ADHD is not
recommended as a method to detect malingering (Musso & Gouvier, 2014).

The Clinical Assessment of Attention Deficit-Adult: Infrequency scale. The Clinical
Assessment of Attention Deficit-Adult (CAT-A; Bracken & Boatwright, 2005) is another ADHD
rating measure with a validity scale intended to detect response bias. The CAT-A Infrequency
scale consists of 10 ADHD symptom items (e.g., “My friends cannot physically keep up with
me”) that were discovered in initial validation studies to be endorsed infrequently by the clinical
population (< 6%). Therefore, the authors suggested that elevated reports (i.e., strongly agree or
the highest response scale value) on these items could reflect a negative response bias (Bracken
& Boatwright, 2005). Although this scale seems to have potential clinical utility, the authors did

not confirm whether malingerers would actually respond highly on these infrequently endorsed
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items. Therefore, the classification accuracy of the CAT-A Infrequency scale to detect feigned
ADHD from clinical ADHD is best estimated from two research studies.

Marshall and colleagues (2010) conducted the first study on the CAT-A Infrequency
scale’s effectiveness to detect a group of suspected cases of feigned ADHD. The authors utilized
a large archival data set of ADHD evaluations from a community-based neuropsychology
practice (n = 268) to analyze various different validity tests to detect suspected malingering,
including the CAT-A. This study sample included a wide age range (17-59 years), but almost
three-quarters of the sample were between the ages of 17-30. From the entire study sample, they
identified suspected malingerers based upon positive outcomes on at least two validity tests. The
ADHD group consisted of participants who met the DSM-IV criteria for ADHD, had cognitive
testing consistent with the diagnosis, displayed impaired sustained attention on at least one
measure, and passed the administered validity tests. The authors reported total sample sizes for
each measure, but they did not report a specific sample size for each of these groups. From 167
cases of suspected malingerers and clinical cases of ADHD, they found that the CAT-A’s
Infrequency scale’s manual cut score (> 3 items) had 58% sensitivity to detect the Suspect
groups while accurately screening out 89% of the honest reporting ADHD group (specificity). A
cut score > 4 decreased sensitivity rates to 36%, but improved specificity (97%) to rule-out
clinical ADHD (Marshall et al., 2010).

Given the possible utility of this measure to detect feigned ADHD, Marshall and
colleagues (2016) incorporated the CAT-A in a follow-up study. This study combined a portion
of archival data from the aforementioned 2010 study (166 participants) and included data from
262 individuals who completed an ADHD evaluation between March 2010 and July 2014. Using
a criterion of > 2 validity tests, Marshall and colleagues (2016) identified an honest reporting

ADHD group (n = 102), and a Suspect group (n = 115). Corresponding to the aforementioned
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study (Marshall et al., 2010), the researchers reported that 57% of the Suspect group exceeded
the CAT-A Infrequency scale’s manual cut score (> 3 items). Although this information provides
additional information on the sensitivity of the CAT-A Infrequency scale to detect cases of
suspected feigning (57 - 58%), the authors did not report any additional classification accuracy
analyses, such as specificity of a clinical ADHD group.

The findings from both archival studies conducted by Marshall and colleagues (2010,
2016) suggest the CAT-A Infrequency scale could detect cases of feigning better than the
CAARS validity tests. However with archival designs, researchers often use validity tests to
determine whether cases reflect “suspected malingering” or “honest.” There is no assurance that
a “suspected” case actually is a “true” case of malingering (Rogers, 2008). To date, no other
research has been conducted on the CAT-A. Given the inherent limitations of archival research
that can only suspect malingering (and cannot prove malingering), additional research appears
needed to validate the utility of the CAT-A to detect feigned cases of ADHD.
Non-ADHD Performance Validity Tests

As previously mentioned, there is no available performance validity test (PVVT) designed
empirically to detect feigned ADHD. However, because commercially available PVTs
demonstrate high detection accuracy for feigning within their intended populations (e.g., feigned
psychiatric symptoms or cognitive impairments), researchers questioned whether these measures
could also detect feigned ADHD as well. Although some tests have been applied to ADHD
(Tucha et al., 2015), only two measures appear to have some capacity (sensitivity > 50%) to
detect feigned ADHD—the Word Memory Test (Green, 2003) and the Victoria Symptom
Validity Test (Slick, Hopp, Strauss, & Thompson, 1996). Of these two measures, the WMT is
used frequently to classify suspected cases of feigning in archival data of ADHD evaluations,

operating under the presumption that the WMT is the best of the available performance validity
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tests, and perhaps one of the only available options (Harrison & Armstrong, 2016; Harrison &
Edwards, 2010; Suhr, Buelow, et al., 2011; Suhr et al., 2008; Suhr, Sullivan, & Rodriguez, 2011;
Sullivan et al., 2007).

Word Memory Test. The Word Memory Test (WMT; Green, 2003) is a forced-choice
PVT designed specifically to detect feigned memory deficits in those with suspected cognitive
impairment (e.g., traumatic brain injury). In the computerized version, individuals read a list of
20 pairs of words twice. Next, they are asked to select the word in the original list from two
response options immediately (Immediate Recognition; IR). After a 20-minute delay, examinees
are administered another forced-choice trial (Delayed Recognition; DR). As an additional WMT
variable, Consistency (CNS) reflects discrepancies in responses between IR and DR subtests.
Across the three main WMT measures (IR, DR, CNS), an accuracy score < 82.5 % on these
variables is suspected to be feigned performance (Green, 2003; Green et al., 2011). The WMT
has been shown to be an effective validity test of feigned cognitive impairment, with a recent
meta-analysis reporting an average correct classification accuracy rate of 79% to detect feigned
and clinical cases of cognitive impairment (SD = 13.6%; Sollman & Berry, 2011).

Although the WMT is a common measure used in feigned ADHD research, the
classification accuracy of this measure can only be estimated from three studies. The first of
those studies happens to be the same study that investigated the CAT-A Infrequency scale.
Marshall and colleagues (2010) utilized assessment data collected from a community based
neuropsychological practice. From a large archival data set (n = 268), 20% of individuals
completed the WMT (n = 53), with an unreported number in each group (ADHD and Suspect).
The results from Marshall and colleagues (2010) indicated that the WMT IR subtest and the CNS
calculation each demonstrated 63% sensitivity to detect the Suspect group while maintaining

optimal specificity of the clinical group (> 90%; Marshall et al., 2010). On the other hand, the
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DR subtest, had high specificity (90%) for the ADHD group, but demonstrated very low
sensitivity for the Suspect group (18%; Marshall et al., 2010).

Results from this study suggest that perhaps two WMT measures could detect over half
of individuals feigning ADHD. However, the archival study conducted by Marshall et al., (2010)
may be limited by the potential use of the WMT for both group classification and group
differentiation (ADHD vs. feigned ADHD). Because the WMT was listed as one of the multiple
validity tests used for group classification of archival data, it is possible that some proportion of
the Suspect group was classified a priori as “suspect” based upon a positive WMT outcome
before performing the actual planned analyses with the same measure. Without the use of
external validity tests, it is unknown whether the results simply reflect that the WMT initially
classified 63% of the Suspect group, or whether the WMT can identify 63% of individuals
suspected of malingering.

Two simulation studies have also investigated the WMT’s ability to detect malingered
ADHD (Booksh et al., 2010; Edmundson et al., 2017). In the first simulation study, Booksh and
colleagues (2010) randomly assigned 110 undergraduate students without ADHD (average age
20.4 years) to Simulated malingering (n = 54) and Control groups (n = 56). The Simulated group
received instructions to fake ADHD and to avoid detection by avoiding exaggerated response
bias (i.e., avoid responding to all items with highest/lowest value). The ADHD group was
derived from archival data of 56 participants who completed a full psychoeducational evaluation
and met DSM-1V criteria for ADHD diagnosis.

Booksh and colleagues (2010) found that failure on at least one WMT measure (< 82.5%
on IR, DR, or CNS) had the ability to correctly classify 58% of the Simulators. However, the
researchers did not specify the classification accuracy for the tests, thus, it is unknown whether

they found all three measures to be effective, or only the WMT IR subtest and CNS calculation
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as found by Marshall et al. (2010). Furthermore, the ADHD group (n = 56) in this simulation
study did not complete the WMT, thus the findings only reflect the proportion of malingerers
identified as credible/noncredible based upon the cut score, not whether the WMT could
differentiate clinical ADHD versus feigned cases. One could assume that clinical ADHD would
pass a validity test that is passed by most. But, the WMT does require some degree of attention
(i.e., focus on the presented word list), and it is possible that the WMT may be susceptible to
mistakenly classifying a clinical case of ADHD as feigning. Thus, without the inclusion of a
clinical ADHD group, the findings from Booksh and colleagues (2010) do not provide
substantial evidence for the ability of the WMT to discriminate malingering from clinical
ADHD.

More recently, Edmondson and colleagues (2017) investigated the WMT’s ability to
detect a group of individuals instructed to simulate malingered ADHD. The researchers also
investigated whether coaching, or brief review of ADHD symptom information, could help a
non-ADHD participant’s ability to fake the diagnosis without detection as feigning (i.e., pass
validity testing). In this study, the researchers randomly assigned a group of non-ADHD
participants from an undergraduate psychology course to Non-Clinical Honest (n = 9), Non-
Coached Malingering (n =23), and Coached Malingering (n =23). A small ADHD group (n = 21)
consisted of individuals who self-reported they met the DSM-5 criteria for ADHD. The average
ages within the four groups were similar (average age of 18-19 years old). All individuals were
administered the Adult ADHD Rating Scale (ASRS; Kessler et al., 2005) as a pretest before
administration of group instructions. Results from the ASRS found that the ADHD group
reported significantly more symptoms in comparison to non-ADHD participants, which the
researchers used as evidence to support correct group assignment of ADHD and non-ADHD

participants. Subsequently, the ADHD and Non-Clinical Honest groups received instructions to
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respond honestly on the study’s primary measures. Both Non-Coached and Coached Malingering
groups were instructed to fake the ADHD diagnosis without being detected as a malingerer (i.e.,
avoid extreme response bias). But in addition, the Coached Malingering group was provided
with the ADHD symptom criteria to review before completing the study.

The findings from this study found that the WMT had high specificity to rule-out clinical
ADHD (86% - 95%). Yet, the WMT was less sensitive at detecting Coached cases of
malingering. Specifically, though the IR subtest and CNS calculation were relatively effective to
detect Non-Coached Malingering participants, with sensitivity of 70% and 74% respectively,
those same measures were less able to classify Coached ones correctly (IR sensitivity = 43%;
CNS sensitivity= 52%). Furthermore, consistent with results from Marshall et al., (2010), the DR
subtest was the least effective WMT subtest, with moderate sensitivity for Uncoached
participants (57%) and very low sensitivity for the Coached condition (30%). The findings from
this study suggest that the WMT may be less effective at detecting individuals who are prepared
to fake the disorder, even if such preparation is brief and focused on ADHD symptoms. Yet
because this study is limited by a small sample sizes, the researchers of this study encouraged the
need to validate the WMT ability in additional samples.

Conclusion on the WMT. The WMT is a commonly used validity test in
neuropsychological and ADHD evaluations, presumably because there are few options available
and there is some research to support its use (Booksh et al., 2010; Edmundson et al., 2017;
Marshall et al., 2010). An archival study suggested that the WMT could demonstrate moderate
sensitivity (63%) to detect a group of individuals classified with suspected poor effort during a
psychological evaluation. Two simulation studies indicated that the WMT may be fairly sensitive
to detecting uncoached, or unprepared malingerers (sensitivity = 57 - 74%). However, the WMT

appears to be less effective to detect individuals instructed to fake ADHD in a manner to avoid
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detection (58%; Booksh et al., 2010), and even less effective to detect individuals coached on the
symptom criteria of the disorder (30%; Edmundson et al., 2017). Perhaps, coached malingerers
know that poor memory is not an essential ADHD symptom, and they have no reason to fail the
WMT, which is an obvious test of memory. This could explain the above findings and help
explain why the WMT may not accurately discriminate malingering. The different findings
between coached and uncoached malingerers suggests that additional research is needed to
examine the utility of the WMT as a measure of feigned ADHD.
Validity Test Designed for Malingered ADHD

Based on research suggesting that available validity measures are ineffective at detecting
feigned ADHD, some research groups (e.g., (Fuermaier et al., 2017; Harrison & Armstrong,
2016; Potts, 2016) have set out to create a measure designed empirically to detect this group.
These investigations have included formulating an Exaggeration Index comprised of items from
various scales (Harrison & Armstrong, 2016), and creating a visual-spatial validity test to detect
malingered ADHD (Fuermaier et al., 2017). In addition, a Symptom Validity Index embedded
within a Multidimensional ADHD Rating Scale showed promise as a malingering measure
(Potts, 2016). Given that these unpublished measures would benefit from additional research,
this section will focus on the measure created by the present author and colleagues.

Multidimensional ADHD Rating Scale. Research indicates that diagnostic accuracy of
ADHD should improve with the assessment of symptoms, impairment, and malingering (e.g.,
Gathje et al., 2008; Harrison, 2017; Tucha et al., 2015). The assessment of symptoms and
impairment helps to increase detection of clinical cases of ADHD from non-ADHD cases; and
the assessment of respondent validity helps to rule-out cases of feigning. With this in mind, the
present author and associates set out to create a comprehensive rating scale that targets these

three areas. The Multidimensional ADHD Rating Scale (MARS) includes 18 ADHD DSM-5
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symptom items and 22 functional impairment items to assess two criteria needed for clinical
diagnosis, as well as 104 ADHD-like symptom validity items that were suspected to be
frequently endorsed by malingerers, but not endorsed by those with the clinical disorder.

The MARS has been investigated in one pilot study (Potts, 2016). This simulation study
randomly assigned a group of non-ADHD undergraduate students to Control (n = 62) and
Malingering (n = 56) groups. The Malingering group was provided a malingering scenario used
in prior research (Sollman, Ranseen, & Berry, 2010), and 5-minutes study time with general
ADHD symptom information. The ADHD group (n = 39) was recruited from the community and
underwent a phone screening to corroborate a professional diagnosis.

In an analysis of the 104 experimental symptom validity items, seven items were found to
have good discriminative ability to detect the simulated Malingering group from clinical ADHD.
Using a cut score that favored optimal specificity (~90%), the 7-item Symptom Validity Index
(SV-index) demonstrated better sensitivity (79%) than any other available validity test (e.g.,
WMT, CAT-A). Results suggested that a validity test created to have high face validity for a
specific disorder, with items infrequently endorsed by an ADHD group, seemed to accurately
detect feigned cases in college students. A necessary next step would be to see if this finding
could be replicated.

As a measure of ADHD, the MARS was able to differentiate ADHD from non-ADHD
controls with high accuracy on the MARS symptom indices (accuracy = 77 — 80%) when using a
higher cut score. However, specificity was very low (33-53%) on symptom and impairment
indices with the use of a lower threshold that favored sensitivity for ADHD, presumed to be
because the researchers included a mixed control group comprised of individuals with
comorbidities and ADHD characteristics. The use of a verified non-ADHD group and ADHD

group may better validate the effectiveness of the MARS indices to detect ADHD from controls.
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While the primary focus of the MARS clinical indices is to detect ADHD, further
analysis of the MARS indicated that malingered ADHD may be detected, to a degree, via over-
report on the ADHD symptom indices. In Potts (2016), the Malingering group had more extreme
scores on the MARS Hyperactivity-Impulsivity index (HI-index), such that the use of an “over-
report” cut score > 49.5 had high sensitivity (75%) to detect malingering at optimal specificity of
ADHD (~90%). Additionally, an over-report cut score of > 55.5 on the Inattention Index (I-
index) was able to detect 63% of Malingering participants at optimal specificity for clinical
cases. Although Potts (2016) found that ADHD symptom indices could detect the exaggerated
response bias associated with malingering, this finding is contrary to some prior studies (e.g.,
Suhr et al., 2008). One possible explanation is that the MARS has a 9-point response scale, while
other ADHD rating scales (e.g., CAARS) use a shorter, 4-point response scale. As shorter
response scales can experience a restriction of range effect (Preston & Colman, 2000), it is
possible that the expanded response scale was better able to differentiate the slight over-report
demonstrated by those feigning the condition. However, without additional research, it is
unknown whether such an explanation is accurate, and whether the expanded MARS response
scale improves detection accuracy of feigned ADHD.

Findings from this preliminary study suggested the MARS could be a useful tool to
assess for ADHD symptoms, impairment, and symptom validity simultaneously. Results also
supported that improved detection accuracy of malingered ADHD could occur with symptom
validity items that are specifically created for this purpose. Furthermore, an expanded response
scale could be useful to detect cases of noncredible over-report on ADHD clinical indices.
Although promising, this study is limited by the use of the same sample to identify the SV-index

as well as to conduct classification accuracy analyses. As such, the reported findings of the SV-
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index are most likely over-inflated, and this measure is in need of replication on different
samples.
Aggregation of Multiple Validity Tests

Malingering determinations should not be made lightly. Such decisions have clinical and
legal consequences. For example, an individual classified as malingering can be denied treatment
and benefits designed to improve the quality of life for those with clinical impairments. Because
there is a certain degree of probability that an honest reporter achieved a positive outcome on a
validity test (~10%), the field of neuropsychology recommends the use of multiple validity tests
to increase accuracy of correct malingering classifications (Bush et al., 2005; Heilbronner et al.,
2009; Larrabee, 2012).

Studies on feigned ADHD have demonstrated the increased probability of correct
classifications with use of multiple test outcomes. In illustration, Edmondson and colleagues
(2017) aggregated nine validity measures derived from the WMT, the CAARS, along with two
other neurocognitive validity tests. Each positive test outcome contributed one point towards a
total “aggregated” score, and classification accuracy calculations were calculated at each cut
score (> 1 positive test; > 2 positive tests). With this aggregation method, they found that
multiple positive outcomes across these measures increased specificity to rule-out honest
reporting cases. In fact, specificity went from 62% with > 1 positive tests to 90% with > 3
positive tests. But, sensitivity to detect malingering decreased from 65% with > 1 positive tests,
to 39% with > 3 positive tests (Edmundson et al., 2017). However, classification accuracy of
validity test combinations most likely is contingent upon the quality of each included measure.
As such, it is possible that a different combination of validity tests could improve classification

of malingering.
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Harrison and Armstrong (2016) conducted a study that combined multiple embedded
validity indicators from two diagnostic measures to create a weighted validity index. They
utilized eight indicators from the two measures: Five dissociative symptom items (1 point each =
5 points), the total score on 18 dissociative symptom items (1 point), along with a T-score > 80
on the CAARS Inattentive and/or Hyperactive-Impulsive scales (1 point each = 2 points). Each
positive validity indicator received one point, and classification accuracy rates were conducted at
each cut point (> 1 through 8 positive indicators). Results found that the weighted validity index
yielded increased probability of correct classifications compared to the standalone ability of each
validity indicator alone. In this appropriately named Exaggeration Index, a cut score of > 1
positive validity indicator had moderate sensitivity (51%) to detect a combined
Suspect/Simulation group at optimal specificity (88%) to rule-out ADHD. A cut score of > 2
positive validity indicators had reduced sensitivity (34%), but increased specificity of ADHD
(94%; Harrison & Armstrong, 2016). Although adopting a higher threshold demonstrated weaker
sensitivity, the ability to rule-out honest reporters with high accuracy (specificity) ultimately
equates to increased clinical confidence that this outcome reflects malingering.

Purpose of the Study

Evidence suggests that a substantial minority of adults who self-refer for an ADHD
evaluation are malingering, with estimates ranging from 20% to 50% (Harrison & Edwards,
2010; Marshall et al., 2010; Sullivan et al., 2007). With little preparation, motivated individuals
can easily feign an ADHD diagnosis on psychological measures and on rating scales (Marshall et
al., 2016). To date, the available measures that demonstrate some effectiveness (i.e., sensitivity
and specificity) do not have sufficient research evidence to support their usage with feigned
ADHD. The current study examined the ability of a newly constructed Multidimensional ADHD

Rating Scales (MARS) to accurately differentiate true cases of ADHD from malingered ADHD
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and non-ADHD controls. In particular, the composition and effectiveness of the MARS
Symptom Validity Index and MARS over-report indicators were evaluated independently and
compared to the Word Memory Test and the CAT-A Infrequency scale. The MARS, WMT, and
CAT-A were examined in combination to see if they could improve detectability over any of the
measures alone. The MARS clinical indices were also evaluated to determine their ability to
detect ADHD from honest reporting non-ADHD controls. In addition to these general purposes,
the following research aims are detailed.

Aim 1: Detection of Malingering

Aim 1A: Validate the original SV-index. Due to the exploratory nature in which the
SV-index was created (Potts, 2016), the first aim of this study was to replicate the utility of the
seven items included within the SV-index. It was expected that the 7-item SV-index would
emerge as an accurate discriminator of malingered ADHD in comparison to the other included
validity measures, and would have correct classification accuracy > 80%.

Aim 1B: Create and validate a revised MARS SV-index. An additional aim of this
study was to determine if a revised SV-index could improve detection over the original version.
An exploratory analysis of all SV items was conducted to find any additional items that could be
used to detect feigned ADHD. Any revised version of the SV-index would be expected to have
better classification accuracy compared to the original SV-index.

Aim 1C: Validate the MARS over-report indicators. While the primary focus of the
MARS clinical indices is to detect ADHD, higher cut scores on these indices could be used as
potential indicators of credible/noncredible self-report. Thus, the next goal was to replicate the
over-report indicators on the MARS clinical indices (i.e., symptoms and functional impairment)
to detect the exaggerated response bias of malingering. Based upon prior research (Potts, 2016),

it was expected that the use of MARS over-report indicators (i.e., higher cut scores) on the
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MARS HI-index, I-index, and Total Symptom index would continue to demonstrate high
effectiveness (classification accuracy > 70%) to discriminate cases of Malingering from
diagnosed ADHD.

Aim 1D: Comparison of validity tests to classify malingering. The detection accuracy
was compared among the MARS, WMT and CAT-A. Based on prior research, it was expected
that the original or a revised SV-index to be the most accurate discriminator, followed by the
MARS over-report indicators (HI-index, I-index, and Fl-index), the WMT subtests, and the
CAT-A Infrequency scale.

Aim 1E: Combined use of multiple validity tests. Based on the recommended use of
multiple validity tests to classify malingering (Heilbronner et al., 2009; Musso & Gouvier,
2014), this aim examined the ability of multiple validity tests to discriminate cases of simulated
malingering from ADHD cases. First, this study addressed whether the SV-index and the MARS
over-report indicators could be combined into a MARS weighted validity index. Participants
received one point for a positive/noncredible outcome on the SV-index and three MARS over-
report indicators, and classification accuracy calculations were completed at each cut point (> 1
to 4 positive outcomes). It was expected that a MARS weighted validity index would have higher
specificity to rule-out ADHD and higher correct classification accuracy than the individual
ability of the SV-index and the MARS over-report indicators.

In addition, the detection of malingering was examined by aggregating nine validity tests
(subtest, indicator, index) from the MARS, WMT, and CAT-A. Each positive/noncredible
outcome on a validity test contributed one point toward an aggregated score (maximum =9
positive test outcomes). Classification accuracy calculations were conducted at each successive
cut point. It was expected that aggregating multiple validity tests would yield higher specificity

to rule-out cases of clinical ADHD compared to one test alone.
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Aim 2: Detection of Clinical ADHD

The development of a comprehensive rating scale for ADHD diagnosis presumes that the
clinical indices will be effective in detecting true positives (i.e., those with ADHD). This aim
investigated the ability of the MARS symptom indices and Fl-index to differentiate cases of
ADHD from honest reporting non-ADHD controls. It was expected that the MARS indices
would each have high sensitivity and classification accuracy (> 70%) to discriminate ADHD
from non-ADHD control participants. It was also expected that the combined use of symptom
and impairment indices would increase correct classification accuracy for differentiating clinical
ADHD from non-ADHD controls compared to the symptoms indices alone.
Aim 3: Additional Validation of the MARS

The final aim was to assess the internal consistency and convergent validity of the newly
created MARS symptom, impairment, and symptom validity indices. Internal consistencies were
estimated using Cronbach’s alpha. Evidence of validity for the MARS was examined with
correlations between MARS indices and the CAT-A and WMT.

Method

Participants

Following approval from Syracuse University Institutional Review Board, this study
recruited individuals with and without ADHD to form three groups: ADHD, Malingering, and
Control groups. The following mathematical formula was used to estimate sample size (nsp) in
order to achieve a pre-determined specificity (Sp) for a single diagnostic test with a dichotomous
outcome (Hajian-Tilaki, 2014):

Z;Sp(1-5p)
~d® % (1 - Prev)

Mg
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In this formula, Prev reflects the prevalence of the clinical disorder. SP is the specificity

value that the study seeks to obtain. z§ reflects the z-score value of the confidence interval (1-

a), and d? is the margin of error for the pre-determined value of specificity. As the formula

applies to this study, Sp equals the pre-determined optimal specificity value of 90% of adult

ADHD, which has an estimated prevalence rate of 5% (Kessler et al., 2006; Weyandt & DuPaul,

2006). The confidence interval was set with an alpha level of .05, reflecting 3{, =1.96. The
margin of error (d? = .10) was selected to an achieved specificity of 90% + 10%:

Sample size ns; 36 = (1.96) (.90)(1-.90)
(.10)% (1-.05)

The formula suggested the anticipated ADHD group sample size was 36. Post-hoc
analyses with G*Power and one-way analyses of variance confirmed the sample size of 36 had
sufficient power (>.90) to detect effects across all primary measures.

ADHD group. The ADHD group was recruited via an undergraduate psychology course
and publically posted flyers (Appendix B). In terms of eligibility criteria, participants were
required (a) to have a professional diagnosis of ADHD, (b) to be between the ages of 18-26, and
(c) to be English-speaking. Fifty-one undergraduate students registered for the study via SONA
Subject Systems at Syracuse University. Four individuals initiated contact for more study
information as a result of the study flyer.

Self-reported ADHD diagnoses were corroborated in two ways. First, individuals with
self-reported diagnoses of ADHD completed an eligibility screening to verify diagnosis of
ADHD. The four community participants completed the screening over the phone, and scheduled
a time to complete the study after they were deemed eligible. The 51 individuals recruited via

SONA Subject System completed the screening in-person during the assigned timeslot. Because
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this was done in-person during the participant’s assigned session. All SONA participants were
allowed to participate to receive course credit, and data collected from participants with
questionable diagnoses were later excluded from the data set (n = 4). In addition to the eligibility
screening, an external ADHD rating scale (CAT-A) was used to independently validate the
presence of ADHD symptoms both currently and retrospectively from childhood. Confirmation
of ADHD was defined as elevated symptom reports (T score > 60; Mild Clinical risk) on the
CAT-A Clinical Index, and at least one CAT-A Current Symptom scales (Inattention,
Hyperactivity, or Impulsivity scales).

Of the 55 ADHD participants, 11 individuals were removed from analyses for reporting
Normal range symptoms on all CAT-A Current Symptom scales and/or the CAT-A Clinical
Index. Six additional ADHD participants were removed for the following reasons: negative
eligibility screening (n = 3), experimenter observed poor effort (i.e., rushed through materials; n
= 2), and extreme response bias (i.e., extreme response scale option on most items; n =1). A
CONsolidated Standards Of Reporting Trials (CONSORT) diagram that reflects the process of
study enrollment and data exclusion of ADHD participants can be found in Figure 1.

The final ADHD group (n = 38) included 20 males (52.6%) and 18 females (47.4%) with
an average age of 19.05 years (SD = 1.86). Of the 27 ADHD participants who reported a college
grade point average (GPA), the average was 2.65 (SD = 1.24). All participants self-reported a
primary diagnosis of ADHD. Sixteen (42.1%) reported at least one comorbid disorder, which
included learning disability (n = 10, 26.3%), anxiety and depression (n =5, 13.2%), and anxiety
(n=1, 2.6%). While ADHD subtype was not reported or assessed in this study, the distribution
of symptoms by type (i.e., inattentive, impulsive, and hyperactive) is presented for review. The

CAT-A Current Symptom scales and the Clinical Index is located in Table 1.
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Non-ADHD groups. Non-ADHD undergraduate students were recruited through the
SONA Subject Pool, and randomly assigned to Malingering and Control groups. The eligibility
criteria for Non-ADHD participants included: (a) no diagnosis of ADHD, (b) be between the
ages of 18-26, and (c) English-speaking. The study initially recruited and 210 non-ADHD
participants and randomly assigned them to Malingering and Control groups.

Of the 108 participants assigned to the Malingering group, 40 were removed from the
analyses for the following reasons: Technical error prevented completion of WMT (n = 5),
missing data > 95% (n = 3), self-disclosed poor adherence to the Malingering assignment (i.e.,
indicated they did not fake ADHD; n = 16), failed > 1 catch validity item embedded within the
study survey (n = 14), and extreme response bias (n = 2). This study sought to have a
Malingering group comprised of individuals who could successfully fake ADHD. Because an
ADHD diagnosis requires both childhood onset and current symptoms, CAT-A data were used to
verify that those instructed to simulate ADHD reported symptoms retrospectively and currently.
Following the same method used with the ADHD group, 11 individuals were removed from
analyses because they did not report elevated symptom levels (T score > 60; Mild Clinical risk)
on both the CAT-A Clinical Index and at least one CAT-A Current Symptom scale (Inattention,
Hyperactivity, or Impulsivity).

Of the 102 participants randomly assigned to the Control condition, 32 were removed
from the analyses for the following reasons: Technical error prevented completion of WMT (n =
3), missing data> 95% (n = 3), self-disclosed poor effort for the study (n=11), failed > 1 catch
validity item embedded within the study survey (n = 8), and demonstrated extreme response bias
(n =7). This study aimed to form a non-ADHD Control group. Although it is expected for non-
ADHD individuals to report some ADHD symptoms, it is quite possible that individuals who

report a high degree of symptoms are false negative cases (undiagnosed ADHD individuals), and
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a decision was made to remove these cases to ensure a non-ADHD control group. Therefore,
while participants who only reported elevated symptoms on one CAT-A Symptom scale were
retained, 15 non-ADHD Controls were removed from study analyses for reporting elevated
symptoms (T score > 60; Mild Clinical risk) on the CAT-A Clinical Index, a total score derived
from Current and Childhood scales, and one or more CAT-A Current Symptom scales
(Inattention, Hyperactivity, or Impulsivity scales). A CONSORT diagram that reflects the study
enrollment, randomization, and data exclusion of non-ADHD participants is located in Figure 2.

The final Malingering group (n = 57) included 19 males (33.3%) and 38 females (66.7%)
with an average age of 18.51 (SD = 0.76). Of those that reported college grade point average (n =
38), the average was 3.42 (SD = 0.37). Most participants did not report a disability (n = 49,
86%). Seven students disclosed a disability, including depression (n = 4), anxiety (n = 1),
depression and anxiety (n = 1), and hearing impairment (n = 1). The final Control group (n = 55)
included 20 males (36.4%) and 35 females (63.6%) with an average age of 18.71 (SD = 0.85).
The average self-reported GPA for those that disclosed (n = 34) was 3.43 (SD =0.33). The
majority of non-ADHD controls did not disclose a disability (n = 86; 90.9%). Of those
individuals that disclosed a disability, four students reported the following disabilities: Learning
disability (n = 1), anxiety (n =2), and medical condition (n = 1). Additional group characteristics
information is summarized in Table 2.

Group characteristic analyses. Chi-square tests were used to explore demographic
characteristics between the groups. For all three groups, chi-square analyses were conducted on
the demographic categories of sex, ethnicity, year in school, and reported first language
(English/other), and one-way analyses of variance (ANOVA) were conducted on the
demographic variables of age and GPA. Alpha was set at .05. There was no significant difference

between the groups on sex, x? (2, N = 150) = 3.88, p = .14, ethnicity, y? (10, N =149) = 11.75, p
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.30, year in school, »? (8, N = 149) = 8.91, p = .35, and first language, »? (2, N = 149) = 3.38, p

.19. A one-way analysis of variance also revealed no significant differences between the
groups on age, F (2, 147) = 2.49, p = .09. However, there were significant differences between
the groups on GPA, F (2, 96) = 11.66, p < .001. Tukey post-hoc analyses revealed that the
ADHD group reported a significant lower GPA (M = 2.65, SD = 1.24) than both non-ADHD
groups. There were no significant differences in self-reported GPA between the Malingering
group (M = 3.42, SD = 0.37) and Control group (M = 3.42, SD = 0.33). While GPA could be
correlated with ADHD symptoms and impairment levels, self-reported GPA should not affect
how an individual completes a rating scale or performs on validity tests. As such, GPA was not
considered as a possible covariate in any analyses.

Additional chi-square analyses were conducted to determine whether there were
differences between the two non-ADHD groups on sex, disability status, receipt of college
academic accommodations, and current school problems. Results indicated no significant
differences between non-ADHD groups on sex, x? (1, n = 122) = .11, p = .84, disability, »? (6, n
=97) =8.51, p = .20, accommodations, y? (1, n = 112) =.002, p = .96, and school problems, 2
(1,n=112) = 2.67, p = .10.

Materials

Multidimensional ADHD Rating Scale (MARS). The MARS is a pilot measure
designed to assess ADHD symptoms, impairment, and symptom validity (Potts, 2016). Section
one contains the 18 ADHD symptoms (#1 - 18), 7-item SV-index (#19 - 25), and 76
experimental symptom validity items identified as plausible malingering items from prior
research (Potts, 2016). Section one also contains three catch validity items that are embedded
into the measure to assess for attention and study effort (e.g., “respond 3 if you are still reading

this survey”). Section two contains functional impairment items (22 items). The MARS uses a 9-
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point response scale, which research suggests could have higher discriminative power compared
to shorter scales (Preston & Colman, 2000). Five response labels are equally spaced ona0 - 8
numeric scale. Symptom and symptom validity items use a frequency scale (Never, Rarely,
Sometimes, Often, and Very Often), while impairment items utilize a severity scale (Not at All,
Somewhat, Mild, Moderate, and Severe).

The MARS is comprised of four clinical indices derived from symptom and impairment
items to form an Inattention index (I-index), Hyperactivity-Impulsivity index (HI-Index), Total
Symptom index, and Functional Impairment index (FI-index). Potts (2016) found that the
following cut scores on these clinical indices had optimal sensitivity (~90%) to detect clinical
ADHD from non-ADHD controls: I-index > 20.0, HI-index > 12.5, Total Symptom index > 33.5,
and Fl-index > 27.5. In addition, this research resulted in the creation of a Symptom Validity
index. Furthermore, the study identified the possible use of over-report indicators (i.e., higher cut
scores) on the symptom and impairment indices to detect cases of malingering. To reduce false
positives decisions, this study utilized cut scores that favored optimal specificity (~90%) in the
prior study (Potts, 2016): SV-index > 28.0, I-index over-report > 55.5, HI-index over-report >
49.5, Total Symptom index over-report > 100.5, and Fl-index > 127.5.

Only one study has been conducted on the MARS (Potts, 2016). In a prior study, the
MARS indices demonstrated good internal consistency: Total Symptom index (a = .93), HI-
index (a = .87), I-index (a = .92), and the SV-index (a = .84). But to date, no validation studies
have been conducted on this measure.

Clinical Assessment of Attention Deficit-Adult. The Clinical Assessment of Attention
Deficit-Adult (CAT-A,; Bracken & Boatwright, 2005) is a 108-item adult ADHD self-report
measure that includes a Childhood Memories section (54 items) and Current Symptoms section

(54 items). Childhood Memories items and Current Symptom items form three separate
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symptom scales: Inattentive (ATT), Hyperactivity (HYP), and Impulsivity (IMP). In addition,
three Clinical Index scales are formed to provide summary scores for the Childhood Memories
section, the Current Symptoms section, and a total score across both sections (The CAT-A
Clinical Index). Raw scores are converted into T-scores, and the following classification labels
are used to describe the relative risk of ADHD: Normal range (T score < 59), Mild clinical risk
(T score = 60-69), Significant clinical risk (T score = 70 - 79), and Very Significant clinical risk
(T score > 80) for ADHD. While normative data for the CAT-A begins at age 19, the CAT-A
author (Bruce Bracken, PhD) indicated that the CAT-A clinical indices could be used for
research on 18-year-old college students given that these young adults are most likely
experiencing the same events as the young adults included in the CAT-A normative sample (e.g.,
emerging adulthood, independent/college life; B. Bracken, personal correspondence February
2017).

The CAT-A also assesses response validity with the Infrequency scale, which consists of
10 items (Childhood Memories items #10, 27, and 28; and Current Symptom items #58, 72, 77,
81, 83, 85, and 92) that were endorsed infrequently by both the clinical ADHD group (< 6%) and
non-clinical general population (< 1%) during the standardization process. The manual indicates
high endorsement (strongly agree) on > 4 items may indicate noncredible responding. Marshall
and colleagues (2010) reported the test manual’s cut score of > 4 had sensitivity of 22% for an
archival sample of suspected malingering. The study identified that a lower cut score of >3
increased sensitivity to 58% for this population (Marshall et al., 2010).

The CAT-A manual reports validity and reliability information for the clinical indices.
Specific to the scales used in this study, the Childhood Memories Clinical Index, Current
Symptoms Clinical Index, and CAT-A Clinical Index demonstrated good internal consistency (o

>.90). In a validation study, the authors reported the CAT-A scales had a correct classification
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accuracy between 79 to 88% for the Symptom scales to differentiate clinical ADHD from
learning disabilities and non-ADHD, non-disabled controls (Bracken & Boatwright, 2005).
Evidence of convergent validity was reported between the CAT-A and the Conners’
Adult ADHD Rating Scales (CAARS; Conners, 1998). The authors reported the CAT-A Current
symptom scales (Inattentive, Hyperactive, and Impulsivity) demonstrated moderate to high
correlations (r = .62 -.79) with the CAARS symptom scales (Inattentive and Hyperactive scales).
Furthermore, strong correlations were found between the two scales’ total symptoms indices—
the CAT-A Current Symptoms Clinical Index and the CAARS ADHD Index (r =.72) and the
CAT-A Clinical Index and the CAARS ADHD Index and (r = .69). Furthermore, evidence of
convergent validity was reported for the CAT-A and the Brown Attention Deficit Scales, with
the Brown Total Score correlated highly both the Current Symptoms Clinical Index (r =.70) and
the CAT-A Clinical Index (r =.66). Lastly, divergent validity was reported between the CAT-A
and the Clinical Assessment of Depression (CAD; Bracken & Howell, 2004), with correlations
ranging from r = .36 to .50 between the CAD scales (Depressed Mood, Anxiety/Worry,
Diminished Interest, Cognitive and Physical Fatigue) and the CAT-A Current symptom scales,
Current Symptom Clinical Index, and CAT-A Clinical Index (Bracken & Boatwright, 2005).
Word Memory Test. The Word Memory Test (WMT; Green, 2003), Windows version,
is a performance validity test in which individuals are twice presented with 20 word pairs. Next,
they select the word in the original list from 40 forced-choice Immediate Recognition (IR)
subtest. After a 30-minute delay, they are administered a 40 forced-choice subtest of Delayed
Recognition (DR). Consistency (CNS) is the calculation of reliability between responses on IR
and DR subtests. Following the two primary subtests (IR and DR), the present study also
administered the supplemental 6-choice Multiple Choice (MC) subtest, which is considered to be

slightly more challenging compared to the forced-choice trials due to the possibility of semantic
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interference with the six response options. As such, the MC subtest tends to have more variable
specificity rates and lower overall classification accuracy to differentiate malingering from those
with significant cognitive impairments (Green, 2003; Strauss, Sherman, & Spreen, 2006).

Validity and reliability information on the WMT has only been reported with feigned
cognitive impairment. When used with this population, the WMT demonstrates high specificity
(> 95%) for individuals with true cognitive impairment with a cut score of 82.5% correct (Green,
2003). The WMT subtests have high internal consistency (~90%) and high intercorrelations (r =
.80). Test retest reliability is modest at best (r = .33 and .43) for IR and DR subtests, which is
attributed to natural variability in individual effort levels, even in honest reporters (Strauss,
Sherman, & Spreen, 2006). The WMT displays good convergent validity with other measures of
effort, such as the Test of Memory Malingering (r = .68; Strauss et al., 2006)

As a feigned ADHD detection measure, Marshall and colleagues (2010) found the
manual cut scores < 82.5% on the WMT IR or CNS each demonstrated 63% sensitivity, while
the DR subtest had 18% sensitivity, to detect suspected cases at optimal specificity (> 90%). A
simulation study found the WMT may be less effective to detect a malingering group coached on
ADHD symptoms, with the reported sensitivity for WMT IR = 43%, WMT DR = 30%, and
WMT CNS = 52%, and the specificity rates were 95%, 95%, and 86%, respectively (Edmundson
etal., 2017). To date, no studies have evaluated the MC subtest’s ability to differentiate feigned
ADHD from clinical cases.

ADHD screening form. A screening form was used to verify study eligibility for
individuals with ADHD. The focus of the screening questions was to verify ADHD diagnosis,
along with current symptoms and impairment. Study eligibility was determined if they (a) have a
diagnosis of ADHD, (b) received the diagnosis from a qualified professional (e.g., psychologist,

counselor), (c) reported symptoms occurred before the age of 12, (d) experienced symptoms
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currently, and (e) reported impairment in at least one area (i.e., academic, occupational, or social;
Appendix C).

Demographic questionnaire. A demographic questionnaire was used to collect
background information on participants. Questions included: (a) age, (b) gender, (c) ethnicity, (d)
year in college, () GPA, (f) diagnosis, (g) school problems, (h) accommodations, (i) medication,
(j) lifetime use of stimulant medication, (k) whether they believe they have ADHD, and (1)
whether they have previously sought out an ADHD evaluation (Appendix D).

Exit survey. At the end of the study, individuals completed an exit questionnaire as a
manipulation check to assess for study effort and adherence to the assigned group condition
(honest or simulated malingering). Participants were also asked general questions about their
prior knowledge of ADHD. The ADHD and Control groups’ exit survey can be found in
Appendix E. The Malingering group’s exit survey contains additional items about strategies that
they used during the self-report measure to successfully fake ADHD, and is located in Appendix
F.

Debriefing letter. In order to increase effort, the groups were informed at the beginning
of the study that they needed to put forth best effort (ADHD and Control) or successfully fake
ADHD (Malingering) to receive an incentive ($100 Visa gift card raffle drawing). The debriefing
letter informed participants at the end of the study that all individuals who completed the study,
regardless of effort, would be entered into the raffle drawing.

Procedures

ADHD group. Individuals with ADHD completed the study individually in a private
testing room. Prior to participating in the study, individuals with ADHD completed the eligibility
screening with the primary researcher or trained research assistant. Following the screening

questions, the participant was seated at a computer to complete the online rating scales and
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computerized WMT. The participant began the study by reviewing the electronic informed
consent, and then completing the demographic questionnaire. ADHD participants were instructed
to complete all the measures honestly and to respond to questions as if they were off ADHD
medication. Next, the WMT IR subtest was administered, followed by the online rating scales in
counterbalanced fashion: (a) MARS symptom and experimental symptom validity items, (b)
MARS functional impairment items, (c) the CAT-A full measure. Twenty minutes after the
completion of the IR subtest, participants were administered the WMT DR and MC subtests.
After finishing the WMT subtests and rating scales, participants completed the final exit survey
to conclude the study. The entire study, including the eligibility screening, took approximately
45-60 minutes.

Non-ADHD groups. The non-ADHD groups completed materials in small groups of 10
in a reserved computer lab. The non-ADHD study protocol followed the same procedures as
outlined in the ADHD group, but using a blind procedure with two researchers. The first
researcher administered the informed consent followed by the demographic survey.
Subsequently, participants received an enclosed packet with information on group assignment
and a set of instructions. Order of assignment was randomized prior to each session. The Control
group received written instructions to respond honestly, along with a brief scenario explaining
the benefits of undergraduate research participation. The remainder of the Control packet
included other non-ADHD related information (i.e., reasons to participate in research, and the
Academic Integrity Code). The Malingering group was provided with simulation instructions and
a brief scenario describing a person who might “fake” the diagnosis of ADHD. The remainder of
the Malingering packet included information about ADHD symptoms and diagnostic/evaluation
processes adapted from the WebMD ADD and ADHD Health Center website. All participants

were informed that those who adhered to the group assignment, either by responding honestly or
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faking ADHD without detection (i.e., extreme responses on all items) would be entered into a
raffle drawing for a $100 gift card.

Participants had five minutes to review the group instructions and corresponding
information. After time elapsed, participants were asked to indicate the group assignment
number on the online survey (Control = 0, Malingering = 3). One researcher collected the
packets, and a second researcher who was blind to the study conditions administered the test
battery (WMT, MARS, and CAT-A). After completing the measures, the Malingering group was
instructed via the online survey to stop simulating ADHD and to complete the exit survey
honestly. At the end of the study, non-ADHD participants received the debriefing letter to
conclude study participation. Completion time varied across participants, but most finished the
study in approximately 45-50 minutes.

Incentives. Incentives were offered to each participant to increase motivation and effort.
The non-ADHD and ADHD participants who signed up to complete the study through SONA
Systems received 1 credit hour for their psychology coursework requirement. ADHD participants
recruited through the community received $40 cash for completing all study materials. All
participants were entered into the raffle drawing of $100 Visa gift card for completing the study
materials.

Procedural integrity. Researcher adherence to the ADHD and non-ADHD protocols
were verified with a procedural script. Two trained researchers conducted most research sessions
per a specified set of procedures and instructions. A third research assistant was present for 15
sessions and recorded the adherence to all procedures based on a procedural script. Adherence to
the procedural script was calculated by dividing the number of steps completed by the total
number of steps, multiplied by 100%. Adherence to the procedural script was found to be 100%

across all included sessions.
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Results
Data Preparation

Data input and consistency checks. The majority of data was collected via Qualtrics
online survey system and downloaded into an Excel spreadsheet. The Word Memory Test
software produced an independent data output that was entered into the participant’s online
survey by the primary researcher or trained research assistant. Data in Excel were then
transferred to IBM SPSS Statistics software for data analyses.

Data inspection and inclusion/exclusion criteria. All data were visually inspected and
discarded if less than 95% of data across all measures were completed. Next, data were
examined in order to preserve the quality of the groups. Data were removed if a participant
indicated lack of adherence or effort for the assigned condition (honest or malinger) on the final
exit survey. Furthermore, participant data with clear evidence of unreliable/invalid performance
(i.e., same answer for all items) and data with at least one catch item failure (i.e. “respond 3 if
you are still reading this survey”) were discarded due to poor study effort.

Because this study relied upon self-report of ADHD diagnosis, an external ADHD rating
scale (CAT-A clinical scales) was used to confirm presence/absence of ADHD symptoms. To
preserve the quality of non-ADHD group membership of the Control group, participants that
reported elevated symptoms (T score > 60) on the CAT-A Current Symptom Clinical Index, and
at least one CAT-A Current symptom scale (Inattention, Impulsivity, Hyperactivity) were
removed from analyses. Because an individual most likely would not be considered for an
ADHD diagnosis in the absence of elevated symptom reports, participants in the ADHD and
Malingering groups were removed if individuals failed to report elevated symptoms (T score >
60) on the Current Symptom Clinical Index and at least one Current symptom scale (Inattention,

Impulsivity, Hyperactivity).
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Assessing assumptions. In preparation for the omnibus tests, data were assessed for
outliers, skewness, kurtosis, homogeneity of variance, and covariates. First, the measures were
examined for outliers, and normality for each index was examined by Q-Q plots, histograms,
skewness, and kurtosis. For the MARS indices and the CAT-A scales, there were no instances of
outliers, and skewness and kurtosis fell within acceptable ranges (< 1.5; George & Mallery,
2009). However, the WMT data contained outliers and had skewness > - 2.0. Furthermore,
Levene’s F tests revealed the assumption of homogeneity of variance was violated for the WMT,
CAT-A Infrequency item count, and the SV-Index (p < .001). Because these validity tests were
designed to produce disparate outcomes between honest reporters and those suspected of
malingering (especially those instructed to fake), the unequal variances between the groups on
the WMT were expected and not uncommon in malingering research (e.g., Jasinski et al., 2011).
Nonetheless, further exploratory analyses were conducted using non-parametric analyses to
determine whether the violation of the ANOVA assumptions altered the final results. The non-
parametric equivalent of the ANOVA, Kruskal-Wallis one-way analyses of variance were
conducted with the SV-index, the WMT subtests, and WMT calculation. Overall, the non-
parametric analyses yielded similar findings as the original parametric ANOVA tests, thus only
parametric analyses are reported. Lastly, age and sex were not found to be significant covariates
for all primary measures.

Detection of Malingering

Between-groups comparisons were assessed with one-way analyses of variance
(ANOVA) on the primary measures. Bonferroni corrections were utilized to control for the effect
of repeated contrasts (10 total), resulting in an alpha level of .005. Due to unequal variances in
the validity tests, Games-Howell post-hoc tests were used to examine pairwise comparisons

across the groups. Effect sizes for the ANOVAs were calculated using eta-squared (n?), with
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small effect size n?= .01, medium effect size n?= .06, and a large effect size = .14.
Furthermore, Cohen’s d was calculated to present effect sizes for the pairwise comparisons
across all primary measures, with small effect size d = .20, medium effect size d = .50, and a
large effect size d = .80 (Cohen, 1988).

Classification accuracy calculations were conducted to determine the utility of each
validity test to classify cases of Malingering between Malingering and ADHD groups. Using the
manual or research recommended cut score, crosstab analyses were used to identify the
confusion matrix (true positive, true negative, false positive, false negative classifications).
Classification accuracy rates were derived from the confusion matrix, including correct
classification accuracy, sensitivity, specificity, and predictive power. Sensitivity indicates the
percent of Malingering participants correctly classified by a positive test outcome
(fail/noncredible), and specificity reflects the percent of ADHD participants correctly classified
as “honest” by a negative test outcome (pass/credible). Predictive power estimates reflect the
performance of the test to accurately classify an individual within a given population. These rates
account for base rate of the population, thus both positive (PPP) and negative predictive power
(NPP) estimates were calculated from the base rate of simulated malingering in the study’s
classification accuracy analyses (Malingering = 60%). Predictive power estimates were also
calculated with a base rate of malingering (25%). This base rate has been used in six previous
archival studies on feigned ADHD (Harrison & Edwards, 2010; Hirsch & Christiansen, 2015;
Marshall et al., 2010, 2016; Suhr et al., 2008; Suhr, Sullivan, et al., 2011).

Receiver operating characteristic (ROC) analyses were conducted to examine additional
characteristics of the validity tests, including Area Under the Curve (AUC). For the ROC
analyses of the MARS and CAT-A, the predictor test was the total score from the measure, with

the highest value for each test predicting cases of Malingering. The ROC analyses with the
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WMT had the lowest percent score from each measure predicting cases of Malingering. The
AUC values range from .50 to 1.00, and can be classified as fail (.50 - .60), poor (.60 - .70), fair
(.70 - .80), good (.80 - .90), and excellent (Swets, 1986).

Validation of the original SV-index 7. The first aim of the study was to validate the
original SV-index’s classification accuracy to detect malingering. Before analyzing the
classification accuracy of the 7-item SV-index (SV-index 7), a one-way ANOVA was conducted
on the index to determine differences between the three groups, with post-hoc tests utilized to
assess pairwise comparisons. It was expected that significant differences would be found
between all groups, following a pattern of Malingering group scores > ADHD group scores >
Control group scores.

Group means, standard deviations, and effect sizes are reported in Table 3. As expected,
there was a significant main effect across the groups on the SV-index 7, F (2, 147) = 134.65, p <
.001, n%=.65. Consistent with the expected pattern, the Malingering group reported significantly
higher scores (M = 29.63, SD = 11.71) compared to the ADHD group (M = 15.29, SD = 7.80);
and both ADHD and Malingering groups reported statistically higher scores than the Control
group (M = 3.27, SD = 3.63). Large effect sizes were also found between ADHD and
Malingering groups (d = 1.40) and between ADHD and Control groups (d = 2.13).

Next, a ROC analysis was conducted to determine the ability of the SV-index 7 to
discriminate cases of Malingering from clinical ADHD. Using the cut score identified to favor
specificity, this study assigned a dichotomous outcome of a positive/noncredible test outcome
(total score > 28.0) and a negative/credible test outcome (total score < 28.0). These cut scores
were derived from the Potts (2016) dataset. Next, crosstab analyses were used to identify the

confusion matrix to calculate classification accuracy rates to differentiate Malingering from
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ADHD. It was expected that the SV-index 7 would maintain high classification accuracy to
detect Malingering participants from those with the clinical disorder.

The AUC, standard error, and confidence intervals of the SV-index 7 are presented in

Table 4, and classification accuracy calculations for the index to discriminate cases of
malingering can be found in Table 5. The ROC analysis found that the SV-index 7 was a good
discriminator of Malingering and ADHD (AUC = .85). Classification accuracy calculations also
indicated that the SV-index 7 with a cut score > 28.0 had high specificity (94.7%), reflecting that
this measure continues to display excellent abilities to not misclassify honest reporting clinical
cases as malingering. However, the present study found lower sensitivity (56.1%) to detect cases
of malingering. The index also demonstrated good overall classification accuracy to differentiate
Malingering and ADHD participants (71.6%). While this classification accuracy was lower than
expected, the current results still reflect that the SV-index 7 could demonstrate moderate
effectiveness at malingering detection.

Creation of a revised MARS validity index. The original 7-item SV-index did not
perform as well as it did in the original study (Potts, 2016). Therefore, the study aimed to revise
the SV-index by retaining items with good detection abilities, discarding ineffective original
items, and finding items from the pool that appeared to be better discriminators of simulated
malingering.

To inform a decision regarding which SV-items to retain/remove, a binary logistic
regression was used to identify the ability of each SV-item to predict cases of Malingering. The
dependent variables were the seven SV-items’ scores, and the predictor variable was
Malingering (Malingering = 1, ADHD = 0). Results from the regression analyses found that
two SV-items were the best predictors of Malingering, including SV Item #2 (B =-.39, p =.04),

and SV ltem #3 (B = .49, p =.005). Three items were not significant predictors of Malingering,
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including SV Item #7 (B = .16, p =.30), SV ltem #6 (p = .10, p = .69), and SV Item #5 (p = .21,
p =.36). Two other SV-items approached significance but failed to meet traditional alpha levels
(<.05), SV Item #4 (p = .30, p = .08), and SV Item #1 (B = .26, p = .09). Given that these items
appeared moderately effective in the current sample, and also performed well in prior research
(Potts, 2016), these two items were considered appropriate to retain within a revised SV-index
for further analyses.

After three items were removed from the original SV-index 7, alternative items for a
revised SV-index were identified from the large SV item pool contained in both the current data
set and previous data set (Potts, 2016). The selection of alternative SV items was based on the
following metric: items had to be infrequently endorsed in the ADHD group (M < 2.0) yet
frequently endorsed in the Malingering group (M > 5) and have a large mean difference between
the groups (M > 3.5). This methodology identified six additional items that were not on the SV-
index 7. Only two of these six items met the same infrequency and mean difference criteria
across both data sets, suggesting some ability to differentiate ADHD from Malingering cases,
and therefore, worthy of inclusion in a revised index. This index revision process created a new
6-item SV-index (SV-index 6) comprised of the four best predictors from SV-Index 7 and the
two new SV-items identified through further analyses of two data sets.

Next, ROC analyses were conducted on the Potts (2016) data set. The intent was to
identify a cut score for the SV-index 6 that provided best overall sensitivity, specificity and
classification accuracy. These analyses identified a cut score > 22.5 on the SV-index 6, which
resulted in specificity of 87.2%, sensitivity of 91.1%, and correct classification accuracy of
89.5%. These classification accuracy calculations suggest that a score > 22.5 on the SV-index 6
could have improved detection of malingering, especially when compared to the ability of the

SV-index 7 in the same data set (sensitivity = 78.6%, specificity = 89.7%, accuracy = 83,2%).
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Yet, these classification accuracy calculations are most likely inflated by the use of the same data
set to set the cut score and to calculate classification rates. Thus, the next step was to validate the
revised SV-index 6 in a different sample.

Validation of the revised SV-index 6. A one-way ANOVA was conducted to compare
SV-index 6 mean scores across all three groups. Games-Howell post-hoc tests were conducted
to examine the significance of differences for pairwise comparisons. It was expected that the
analyses would follow a similar pattern as the original SV-index 7, in that the Malingering
group would demonstrate significantly higher scores compared to the ADHD group, and the
ADHD group would obtain significantly higher scores than the Control group.

Means, standard deviations, and effect sizes are listed in Table 3. As expected, there was

a significant main effect between the groups on the revised SV-index, F (2, 147) = 170.42, p <
.001. The revised SV-index 6 had a large effect size for the main effect (n?=.70), and large
effect sizes between ADHD and Malingering group (d = 1.61), and ADHD and Control groups
(d = 2.21). Following a similar pattern as the SV-index 7, the Malingering group reported
significantly higher mean scores (M = 27.54, SD = 9.35) compared to the ADHD group (M =
14.18, SD =6.67), and both of these groups had significant higher scores than the Control group
(M = 3.11, SD =3.56).

Next, a ROC analysis was conducted to identify the ability of the SV-index 6 to
differentiate Malingering and ADHD participants. Crosstab analyses and classification accuracy
calculations were conducted using the cut score (> 22.5) identified on the 2016 data set. The
ROC analysis for the SV-index 6 is found in Table 4, and classification accuracy calculations can
be found in Table 5.

Analyses demonstrated that the revised SV-index 6 was more effective than the original

SV-index 7 to detect cases of malingering. The ROC analysis determined that the revised SV-
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index 6 was a good discriminator of malingering (AUC = .87). At a cut score of > 22.5, the SV-
Index 6 demonstrated higher classification accuracy (80.0%) compared to the SV-index 7
(71.6%). The higher accuracy rate can be attributed to the SV-index 6’s higher sensitivity
(75.4%) to detect malingering compared to the original index (56.1%). But as expected, such
high sensitivity of the SV-index 6 resulted in slightly less than optimal specificity (86.8%) for
honest reporting ADHD participants. Although the original SV-index 7 did not perform as well
as expected in the current sample, the revised SV-index 6 improved detection of malingering and
resulted in higher classification accuracy.

MARS Symptom and FI over-report indicators. Next, analyses were conducted to
examine the ability of the over-report indicators, or higher cut scores on the MARS clinical
indices (I-index, HI-index, Total Symptom index, and Fl-index) to detect malingering. First, four
separate one-way ANOVAs were conducted to assess differences between the three groups on
each MARS index, and Games-Howell post-hoc tests were utilized to assess significance of
pairwise comparisons. It was expected that the Malingering group would report significantly
higher scores on these indices compared to the ADHD group.

Group means, standard deviations, and effect sizes for the MARS indices are presented in
Table 3. The ANOVAs indicated statistically significant main effects across the MARS symptom
indices and Fl-index, including Total Symptom Index F (2, 147) = 277.79, p < .001; I-Index, F
(2, 147) = 211.68, p < .001; HI-Index, F (2, 147) = 236.34, p < .001; and Fl-Index, F (2, 147) =
160.54, p < .001. Large effect sizes were also obtained for the main effects, ranging from n?=
.69 - .79. In a focused discussion on the pairwise comparisons between ADHD and Malingering
groups (ADHD and non-ADHD group comparisons to be discussed in the relevant section), the

Malingering group had a significantly higher mean score in comparison to the ADHD and
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Controls groups across the MARS symptom and impairment indices. Large effect sizes were
obtained between Malingering and ADHD groups across all four indices (d = .72 - 1.36).

Next, the utility of the MARS over-report indicators to discriminate cases of malingering
was determined with ROC analyses and classification accuracy calculations. Crosstab analyses
and subsequent classification accuracy calculations were conducted with cut scores found by
Potts (2016) to detect the over-report response style of malingering at ~90% specificity of
ADHD: MARS Total Symptom index score > 100.5, MARS HI-index score > 49.5, MARS I-
index score > 55.5, and Fl-index score > 127.5. Using these cut scores, the study assigned
dichotomous outcomes such that a total score at or above the cut score equaled a positive test
outcome (noncredible), while a score below the cut score reflected a negative test outcome
(credible). Based upon prior research (Potts, 2016), it was expected that the MARS over-report
indicators would demonstrate high classification accuracy (> 70%) to discriminate cases of
Malingering from diagnosed ADHD.

The ROC analyses and classification accuracy calculations for the MARS over-report
indicators can be found in Table 4 and Table 5, respectively. Contrary to expectations, the
classification accuracy calculations suggested that the over-report indicators on MARS symptom
indices may be less effective than what was established in prior research (Potts, 2016). The ROC
analyses between Malingering and ADHD groups found that the Total Symptom index, HI-
index, and I-index fell within fair to good AUC ranges (AUC = .68 - .79). Classification
accuracy calculations indicated that the over-report indicators had low overall correct
classification accuracy (50.5% to 61.1%) to discriminate cases of Malingering and ADHD.
Across the symptom indices, sensitivity ranged from 28.1% - 45.6%; and specificity for ADHD

(84.2% to 86.8%) fell below optimal levels for a validity test (~90%). These results do not
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support use of these over-report indicators on the MARS symptom indices to accurately classify
malingering from clinical cases.

Compared to the symptom indices, Fl-index demonstrated a higher AUC (.82), which can
be attributed in part to a high cut score that resulted in perfect specificity for ruling out ADHD
participants (100%). In other words, no ADHD participants rated impairment levels above the
cut score of > 127.5. In fact, the ADHD group mean on the Fl-index was much lower (M =
72.58, SD = 26.27) than the Potts (2016) cut score. While this over-report indicator had excellent
specificity, it also had low sensitivity to classify Malingering participants (29.8%), who as a
group reported a much lower impairment score (M = 109.09, SD = 27.75) than to the current
threshold. In summary, there is a high probability that a positive outcome on this indicator
reflects the over-report response style of Malingering. But, this over-report indicator did not have
much capacity to actually detect cases of simulated malingering in the present sample.

CAT-A Infrequency scale. Data were used to analyze the ability of the CAT-A
Infrequency scale to detect cases of simulated malingering. Between groups comparisons were
analyzed on the CAT-A Infrequency scale item count (manual’s recommended method to
calculate Infrequency scale). Item count was calculated by adding the number of items with the
highest response option (strongly agree = 1 point, maximum score = 10). Additionally, due to
possible restriction of range effect that could occur with the item count, comparisons were
analyzed using the total score from the scale. The total score was derived by totaling the
response scale options (1 - 4) across the 10 items (total score = 40). Two separate one-way
ANOVAs were conducted with the two calculation methods for the CAT-A, and follow-up
Games-Howell tests were used to examine group differences. It was expected that both the CAT-

A item count and total score would follow a similar pattern of Malingering > ADHD > Control
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groups. It was also expected that the CAT-A would have smaller effect sizes between the groups
compared to the MARS SV-indices.

Group means, standard deviations, and effect sizes are located in Table 6. As expected,
significant main effects were obtained on the CAT-A Infrequency item count, F (2, 147) = 25.38,
p <.001, n%=.26, and Infrequency scale total score, F (2, 147) = 157.31, p < .001, n% = .68.
Post-hoc analyses obtained significant findings between the groups on total score, with the
Malingering group (M = 29.47, SD =3.34) reporting a higher total score compared to the ADHD
group (M = 25.95, SD = 3.08), and both ADHD and Malingering groups reported higher scores
than the Control group (M = 18.80, SD = 3.19). However, in regards to the CAT-A item count,
there were no significant differences in the number of items endorsed with “strongly agree”
between ADHD (M =1.32, SD = 1.32) and Malingering groups (M = 2.02, SD = 1.95), although
both groups endorsed significantly more items compared to Controls (M = .15, SD = 46). The
CAT-A item count yielded a smaller effect size (d = .41) between ADHD and Malingering
groups compared to the CAT-A total score method (d = 1.10); but as expected, such effect sizes
were smaller than those obtained on the original SV-index 7 and the revised SV-index 6.

The CAT-A Infrequency scale’s utility to discriminate cases of Malingering from ADHD
was subsequently determined with ROC analyses and classification accuracy calculations. ROC
analyses were conducted on both item count and total score methods, with the highest value
predicting cases of malingering. Classification accuracy rates were calculated using the test’s
manual cut score (>4 items = strongly agree; Bracken & Boatwright, 2004), and the lower cut
score recommended by prior research (> 3 items = strongly agree; Marshall et al., 2010). An item
count at or above the cut score was considered a positive test outcome (noncredible) and those

below the cut score reflected a negative test outcome (credible). Crosstab analyses were used to
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calculate the classification accuracy rates at both cut scores. It was expected that the CAT-A
Infrequency scale would be less sensitive to Malingering in comparison to the SV-indices.

ROC analyses and classification accuracy calculations for the CAT-A Infrequency scale
can be found in Tables 7 and 8, respectively. The analyses supported the expectation that the
CAT-A Infrequency scale would be less effective at detecting malingering than the SV-indices.
ROC analyses revealed AUC values that fell within the poor range for the item count method
(AUC =.60) and the fair range for the total score (AUC =.79). Classification accuracy
calculations indicated that while the CAT-A item count (> 4 items) could rule-out cases of
ADHD effectively (specificity = 94.7%), this cut score yielded weak sensitivity for malingering
detection (19.3%) and an overall classification accuracy of 49.5%. Using a lower threshold (> 3
items) suggested by prior research (Marshall et al., 2010), resulted in a slight increase in
sensitivity (36.8%), but had suboptimal specificity (78.9%), and low overall classification
accuracy for both ADHD and Malingering (53.7%). Exploratory analyses of the ROC curve for
the CAT-total score determined that this method was also ineffective. Specifically, a score of >
30.50 reflected high specificity (95%), but low sensitivity for cases of malingering (42%). And
lowering the threshold by one point (total score > 29.50) produced inadequate specificity
(81.6%) for a validity test. These results indicate that the CAT-A Infrequency scale, regardless of
method (item count or total score) or cut score (> 3 or > 4) was not an effective discriminator of
simulated Malingering from clinical ADHD.

Word Memory Test. Analyses were subsequently conducted to analyze the WMT’s
effectiveness to differentiate Malingering from ADHD participants. Following a similar
procedure as the other measures, four separate one-way ANOVAs were conducted to investigate
the utility of the WMT measures (IR, DR, CNS, and MC). The dependent variables were WMT

IR subtest percent correct, WMT DR subtest percent correct, WMT CNS percent score, and
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WMT MC subtest percent correct. Due to unequal variance between the groups, Games-Howell
tests were used to explore pairwise comparisons. It was expected that there would be significant
differences between the groups on the WMT measures, but that the effect sizes for the WMT
would be smaller compared to the MARS SV-indices.

Group means, standard deviations, and effect sizes can be found in Table 6. The ANOVA
analyses found significant main effects for the WMT: WMT IR, F (2, 147) = 11.74, p < .00l;
WMT DR, F (2, 147) = 29.51, p < .001; WMT CNS, F (2, 147) = 30.41, p < .001; WMT MC, F
(2, 147) = 30.91, p < .001. For the main effects, the four WMT measures produced moderate to
large effect sizes (n? = .13 - .30); but as expected, such effect sizes were smaller when compared
to the magnitude of differences between the groups for the MARS SV-indices.

Post-hoc analyses revealed significant pairwise comparisons between all the groups on
three of the four indicators (DR, CNS, and MC), with the Malingering group obtaining a
significantly lower mean score compared to the ADHD group, and both groups had significantly
lower scores than the Control group. However for the WMT IR, there were no significant
differences between ADHD (M = 95.29%, SD = 5.93%) and Malingering groups (M = 91.18%,
SD = 13.38%), although both groups were significantly lower than Controls (M = 99.25%, SD =
1.47%). On all four WMT measures, the mean scores for the ADHD and Control groups fell in
“pass” ranges (> 82.5 %). Interestingly, the Malingering group also had an average score in the
“pass” range on the WMT IR and DR subtests. On average, the Malingering group’s scores only
fell in the “fail” range (mean score < 82.5%) on the WMT CNS (M = 81.26%, SD = 18.71%)
and the MC subtest (M = 73.77%, SD = 22.64%).

Next ROC analyses and classification accuracy calculations were used to investigate
whether the four WMT measures could correctly classify cases of simulated Malingering from

ADHD participants. For the ROC analyses, the predictor test was the percent score from the
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WMT measure, with the lowest value predicting cases of Malingering from ADHD participants.
The study utilized the manual’s recommended cut score to assign dichotomous outcomes of a
positive test outcome (“fail” or suboptimal effort) as a score < 82.5% and a negative test
outcome (“pass” or good effort) as a score > 82.5% on the WMT IR, DR, and MC subtests, and
the CNS calculation. Crosstab analyses and corresponding classification accuracy calculations
were derived from these cut points. It was expected that the WMT would demonstrate lower
classification accuracy for Malingering participants in comparison to the SV-index 6 and SV-
index 7.

Results for the ROC analyses and classification accuracy calculations can be found in
Tables 7 and 8, respectively. Similar to the CAT-A’s Infrequency scale, the four WMT measures
yielded weak classification accuracy to correctly classify simulated cases of Malingering.
Although the WMT IR, DR and CNS were effective at ruling-out ADHD, with specificity 89.5 —
97.4%, these validity tests had low sensitivity (21.1 - 47.4%) to detect simulated malingerers.
However, the WMT IR subtest yielded the lowest sensitivity rates (21.1%), and very low correct
classification accuracy (51.6%) of ADHD and Malingering participants. The analyses found that
the WMT DR subtest had slightly better classification accuracy overall (67.4%), which is related
to a slightly higher, yet still relatively low sensitivity to detect cases of malingering (47.4%).
Though the WMT MC subtest demonstrated higher sensitivity (56.1%) than the other three
WMT measures, this subtest had less than optimal specificity (78.9%), with eight ADHD
participants’ scores falling in the “fail” range on the MC subtest.

Subsequently, the ROC curves were examined to determine whether an alternate cut
score could increase detection of malingering. Unfortunately, review of the data indicated that
sensitivity of malingering could not be increased, while maintaining optimal specificity of

ADHD (~90%). For example on the WMT IR subtest, sensitivity was poor (< 30%) at most cut
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points. In fact, a cut score of < 96.5% on the IR was needed to achieve a marginally sensitive test
(47.4%), but consequently this higher cut score resulted in poor specificity of clinical cases
(52.6%). The present findings align with expectations that the WMT would be less effective than
the SV-indices. Results also suggest that the WMT may be a less than optimal validity test to
detect cases of malingered ADHD.

Combined Use of Multiple Validity Tests

MARS weighted validity index. The next set of analyses addressed the question of
whether or not the combined use of multiple validity tests could improve detection of
malingering. First, analyses examined whether malingering detection would improve with a
MARS weighted validity index. The MARS weighted validity index (WV-index) was created
with the revised SV-index 6 and three MARS over-report indicators (HI-index, I-index, and FI-
index). The Total Symptom index was excluded as this scale uses the same items as the HI-index
and I-index. Each participant received a score that reflected the number of positive/noncredible
outcomes on these four indices (maximum score = 4 points), and classification accuracy
calculations were conducted at each cut point (> 1 - 4 positive validity outcomes). It was
expected that the MARS WV-index would have higher specificity to rule-out ADHD and higher
correct classification accuracy than the individual ability of the SV-indices or the MARS over-
report indicators.

Table 9 presents the classification accuracy calculations for the MARS WV-index.
Unfortunately, results found that the created MARS WV-index was less effective to detect
malingering compared to the revised SV-index 6 alone. Although a cut point > 1 on the WV-
index had slightly higher sensitivity (78.9%) than the revised SV-index 6 and MARS over-report
indicators (sensitivity = 28.1 — 75.4%), this cut point had suboptimal specificity (73.7%) to rule-

out clinical ADHD. Additionally, a cut point > 2 on the WV-index equated to higher specificity
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(92.1%), yet also resulted in weaker sensitivity to detect malingering (43.9%). In summary, two
or more MARS validity index/indicators with positive/noncredible outcomes most likely did not
reflect an honest reporter in the current sample (PPP = 89.3%). But, these rates were no better
than the SV-index 6 alone (sensitivity = 75.4%; specificity = 86.8%; PPP = 89.6%). Given that
the MARS over-report indicators demonstrated weak detection abilities individually, the addition
of these suboptimal indicators with the SV-index 6 did not increase classification accuracy
compared to the SV-index 6 alone.

Aggregation of the MARS, WMT, and CAT-A. Next, analyses examined the
aggregated ability of multiple validity tests (i.e., validity index, subtests, indicators) from the
MARS, WMT, and CAT-A to classify cases of malingering. First, analyses focused on
determining the classification accuracy with an increasing number of positive test outcomes on
all the validity tests: SV-index 6, I-index, Hl-index, Fl-index, WMT IR, WMT DR, WMT CNS,
WMT MC, and CAT-A Infrequency scale (SV-index 7 excluded due to overlap with the SV-
index 6). One point was assigned for each positive test, such that the total score reflected the
number of validity tests with noncredible/poor effort results for each participant. Classification
accuracy calculations were conducted at each cut point (> 1 through 9 positive test outcomes).

Classification accuracy calculations for the aggregated ability of the nine validity tests
can be found in Table 10. Analyses found that one positive outcome resulted in high sensitivity
for malingering (96.5%), but low specificity of honest reporting clinical cases (47.7%). In other
words, there was a high probability that an honest clinical case obtained a noncredible score on
one of the nine validity tests. The accuracy of correct malingering and clinical classifications was
the highest with use of two or more positive outcomes in the current study’s sample (accuracy =
81.1%). Positive predictive values suggested that the use of two positive outcomes had a high

probability (84.2%) that such outcomes reflected malingering in the sample’s base rate
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(simulated malingering = 60%). However in a lower base rate of malingering (25%), at least five
noncredible/invalid tests would be needed to achieve a similarly high PPP (83.2%). In other
words, more positive tests may be needed to achieve higher confidence that the outcomes reflect
a case of malingering (and not an honest reporter) when using these tests in samples with a lower
prevalence of malingering.

Because the aforementioned analyses combined all measures, regardless of effectiveness,
additional analyses were conducted to examine whether one could use fewer, better quality
validity tests to detect malingering. To examine this question, | selected the most effective
measures among the MARS and WMT scales, specifically, the MARS SV-index 6, MARS Total
Symptoms index, MARS Fl-index, and WMT DR. The CAT-A was excluded from the analyses
due to poor overall accuracy rates. Classification accuracy calculations for this group of tests are
located in Table 11.

Results indicated that the combined use of these four validity tests was a more effective
and efficient way to classify malingering compared to the combined use of nine tests of different
quality. Two positive outcomes resulted in moderate sensitivity (54.4%) for malingering at
optimal specificity of ADHD (92.1%) in the current sample. Positive outcomes on three out of
five validity tests resulted in high certainty that the test findings reflected a case of malingering
in both the current sample (PPP = 100%) and also in the lower base rate of 25% (PPP = 100%).
Thus while the aggregation of several validity tests across different measures did not necessarily
improve malingering detection (sensitivity) compared to the SV-index 6 alone, the reliance on
multiple validity test outcomes could increase the probability that multiple positive tests most
likely reflect a case of malingering (PPP).

Post-hoc pass/fail analyses. Following these planned analyses, this study examined

whether there would be differences in symptom and impairment reports between Malingering
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participants who passed a performance validity test (WMT) and those who failed the test.
Because the DR subtest was identified as the most effective WMT test, this subtest was used to
identify the “pass” (n = 30) and “fail” (n = 27) groups in the Malingering group. The dependent
variables were the total score on the SV-index 6, MARS Total Symptom index, and the Fl-index.
Independent samples t-tests were conducted with Bonferroni correction to control for the
multiple comparisons (o = .017).

Results indicated that there were no significant differences between Malingering
participants who passed and those who failed the WMT DR on the MARS Total Symptom score,
t (55) = 1.36, p = .18, the Fl-index, t (55) = 0.99, p = .33, and the SV-index 6, t (55) =1.99, p =
.05 (see Table 12). These results reflect that performance on the WMT has little relation to how
one responds on ADHD symptom, impairment, and symptom validity items. These findings add
further support to the notion that the WMT is not an effective validity test for the purpose of
detecting feigned ADHD.

Classification Accuracy of MARS ADHD Indices to Detect ADHD

Another primary aim of this study was to determine the effectiveness the MARS
symptom and impairment indices to detect cases of clinical ADHD from honest reporting non-
ADHD controls. Analyses included between group comparisons, and classification accuracy
calculations between ADHD and non-ADHD controls. For the between group comparisons, four
one-way ANOVAs were used to assess differences between the groups on the MARS symptom
indices and Fl-index. It was expected that the ADHD group would report significantly higher
symptom and impairment levels compared to the Control group.

The between group comparisons for the MARS symptom indices and Fl-index were
presented in reference to the MARS over-report indicators, and the results can be found in Table

3. In review, the one-way ANOVAs yielded significant main effects between all three groups
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across all four indices. As expected, post-hoc tests found significant differences between the two
honest reporting groups, with the ADHD group reporting a significantly higher mean score than
the Control group across all four MARS indices. Furthermore, large effect sizes were obtained
between ADHD and Control groups across the three MARS symptom indices (d = 2.90 - 3.38)
and the Fl-index (d = 2.10). The largest effect size was obtained for the Total Symptom index (d
=3.38).

Next, the discriminative ability of the MARS symptom indices and Fl-index was
investigated with four separate ROC analyses between ADHD and non-ADHD Controls. For the
ROC analyses, the predictor test was the total score from the measure, with the highest value
predicting cases of ADHD. Because rating scales are generally designed as screening measures,
this study aimed to validate the cut scores that favored sensitivity found in the prior study (Potts,
2016): I-index (total score >20.0), HI-index (total score > 12.5), Total Symptom index (total
score > 33.5), and Fl-index (total score > 27.5). Scores above the cut score represented elevated
symptom/impairment levels, while scores below the cut score reflected non-elevated
symptoms/impairment levels. Crosstab analyses were used to identify the confusion matrix to
derive sensitivity, specificity, and classification accuracy. Positive and negative predictive power
was calculated using the current sample’s base rate of ADHD and controls (ADHD = 40.9%),
and predictive power with estimated base rates of adult ADHD in the general population (5%
Kessler et al., 2006; Weyandt & DuPaul, 2006). For these analyses, sensitivity indicates the
percent of participants correctly classified as ADHD by each index, and specificity reflects the
percent of non-ADHD participants correctly classified as non-clinical cases.

The accuracy of the index (AUC), standard error, and confidence intervals for the MARS
symptom and impairment indices to discriminate cases of ADHD from non-ADHD controls are

presented in Table 13. Table 14 contains the classification accuracy calculations for detecting
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clinical cases of ADHD. As expected, the ADHD symptom indices and Fl-index had excellent
AUC (.92 - .98), and the cut scores that yielded high sensitivity in prior research (Potts, 2016)
also had high sensitivity to detect the clinical condition (> 97%) in the present sample. Because
these cut scores were set to favor sensitivity to rule-in clinical cases, it was unsurprising that
these scales also had lower specificity for non-clinical Controls, ranging from 74.5 — 78.2% for
the symptom indices and 79.6% for the Fl-index. The highest classification accuracy was found
for the MARS Total Symptom index, with correct classification of 87.1%.

Next, the study investigated whether classification accuracy increased with the combined
use of symptoms and impairment indices. The study utilized the Potts (2016) cut scores to assign
dichotomous outcomes, with a positive outcome indicating that positive outcomes occurred on
both symptom and impairment indices (I-index + Fl-index, HI-index + Fl-index, or Total
Symptoms index + Fl-index), and a negative outcome in cases reflecting below threshold scores
on symptom and/or impairment indices. Classification accuracy calculations were subsequently
calculated with the symptom plus impairment outcomes. It was expected that the combined use
of symptom and impairment indices would increase correct classification accuracy for
differentiating clinical ADHD from non-ADHD controls compared to symptoms indices alone.

As expected, classification accuracy for both ADHD and non-ADHD controls increased
when the individual had above threshold responses on both symptom and impairment indices
(Table 14). However this increase was marginal. The MARS Total Symptom index had accuracy
of 87.1%, and this rate increased to 88.2% when the Total Symptom index was combined with
the Fl-index. Thus, results partially support the expectation that the joint assessment of
symptoms and impairment would increase diagnostic accuracy of clinical cases, although this

increase was minimal in the present study’s sample.
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Additional analyses were conducted to determine if higher cut scores on the symptom
and impairment indices would result in higher classification accuracy and decreased false
positives of non-ADHD controls. The ROC curves were analyzed to identify new cut scores that
favored optimal sensitivity of ADHD in the current sample (I index > 27.5, Hl-index > 21.5,
Total Symptom > 56.5, and FI-index 37.5), which were all slightly higher than those derived
from the previous study (Potts, 2016). Classification accuracy calculations were subsequently re-
calculated using these cut points (see Table 15). Results showed that more conservative cut
scores increased accuracy across the individual indices overall, and increased classification
accuracy with the combined assessment of symptoms and impairment (accuracy = 90.3% -
93.5%).

Validity and Reliability of the MARS

Lastly, this study aimed to obtain validity and reliability evidence for the newly created
MARS symptom, impairment, and symptom validity indices. Items means and standard
deviations for the MARS I-index, HI-index, and Fl-index are presented in Tables 16 - 18. The
means and standard deviations for the SV-index 7 and the SV-index 6 can be referenced in
Tables 19 and 20, respectively.

Cronbach’s alpha revealed excellent internal consistency for MARS symptom and
impairment indices, I-index (a = .97), H-index (a = .95), Total Symptom index (o = .98), FI-
index (a =.97), and for the revised SV-Index 6 (a =.93). The internal consistency of original 7-
item SV-index was lower (a = .84) but remained within an acceptable range. As expected for an
ADHD rating scale, index intercorrelations were high (r = .86 to .90) between the I-Index, HI-
index, and Fl-index. Additionally, Total Symptom index was highly correlated with the Fl-index

(r=.84).
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Correlations were used to assess validity for the MARS indices. Convergent validity was
analyzed with Pearson correlations between the MARS symptom indices total score and the
CAT-A Current Symptom scales and Current Symptom Clinical Index T-scores.

The correlation matrix can be found in Table 21. Results found that the CAT-A and
MARS assess similar domains, with the MARS I-index demonstrating a strong correlation with
CAT-A Current Inattention scale (r =.92), and slightly lower, albeit still high, correlations with
the CAT-A Current Hyperactivity scale (r =.77) and the CAT-A Current Impulsivity scale (r =
.81). The MARS HI-index also had a slightly higher correlation with the CAT-A Current
Hyperactivity scale (r = .87), followed by the CAT-A Current Impulsivity scale (r = .83) and
CAT-A Current Inattention scale (r = .84). Lastly, high correlations were found between the
MARS Total Symptom index and the CAT-A Current Symptom Clinical Index (r = .92).

Pearson correlations were also used to establish evidence of convergent validity for the
SV-Index 7 and the SV-Index 6. Results found that both the SV-Index 7 and SV-Index 6 were
strongly related to the CAT-A Infrequency scale total score, with r = .81 and r = .83,
respectively. Additionally, analyses found similar, but slightly lower correlations between the
CAT-A Infrequency scale item count and the SV-indices (r = .64). Lower correlations were
obtained between both SV-indices and the WMT, with correlations ranging from r = -.32 to -.40.
These findings present data to support the reliability and convergent validity of the MARS
symptom indices, Fl-index, and the SV-indices.

Discussion

This study examined the ability of a new comprehensive rating scale (MARS) to detect
feigned ADHD, as well as differentiate clinical ADHD from non-ADHD college students. The
MARS original SV-index 7 did not fully replicate prior research findings (Potts, 2016), and

therefore, a revised SV-index 6 scale was formed. This index differentiated the Malingering and
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ADHD groups with high sensitivity (75.4%) at close to optimal specificity (86.8%), including an
overall classification accuracy of (80.0%). Neither the WMT nor CAT-A Infrequency scale
performed as well as the SV-indices, with the two published tests demonstrating either sensitivity
(< 50%) and/or specificity rates (< 85%) that were not acceptable for clinical practice. A
combination of the validity tests from the MARS, WMT and CAT-A did not increase overall
classification accuracy beyond the SV-index 6 alone. However when using a smaller group of
higher quality validity tests from the MARS and WMT, multiple positive tests did increase
positive predictive power, suggesting that the combined test outcomes actually reflect
malingering. With regard to differentiating ADHD and non-ADHD students, the MARS indices
performed quite well. The indices led to excellent sensitivity for clinical cases of ADHD (> 90%)
and generally good classification accuracy rates (79.6 - 87.1%). By combining the MARS
indices, classification accuracy (88.2%) increased slightly over any single index. Overall, the
results suggest that the MARS is a promising rating scale for the purposes of ADHD diagnoses
and detection of malingering.
Detection of Malingering

Validation of SV-index 7. A major aim of this study was to see if the original SV-index
would perform as it did in Potts (2016) when applied to new samples of college students. Current
results found partial support for the original validity index. Specifically, the SV-index 7
demonstrated high specificity (94.7%), moderate sensitivity (56.1%), and a correct classification
accuracy of 71.6%.

While sensitivity and overall accuracy of the SV-index 7 was lower than Potts (2016),
such results were partially expected. The original study on the SV-index 7 used the same sample
to identify the SV-index as well as to conduct classification accuracy analyses. Consequently, the

classification accuracy rates from Potts (2016) were presumed to over-estimate accuracy, and
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those rates would be lower when validated in new samples. Despite slightly lower rates in the
present study, the performance of the SV-index 7 is still considered to be an improvement over
any existing validity measure (Tucha et al., 2015). While the original SV-index 7 appears to be a
useful measure of malingering, it seemed prudent to examine which original SV-items to retain
and to discard, and to determine if items from the exploratory pool might have improved abilities
to detect malingering.

Creation of revised SV-index 6. Following this logic, this study aimed to revise the
original SV-index 7. Three ineffective SV-items were replaced with two new SV-items (selected
from the exploratory pool) that appeared to be better at differentiating Malingering and ADHD
groups. The revised SV-index 6 performed better than the original index, with improved
accuracy of 80% to differentiate Malingering from ADHD in the current sample. While there is
no “gold standard” of classification accuracy for validity tests, the obtained rates for the SV-
index 6 align with the rates for some of the best neurocognitive validity tests (Sollman & Berry,
2011). In other words, the SV-index 6 performs as well as those tests relied upon in clinical and
forensic settings (e.g., Social Security, workers compensation) to arrive at correct malingering
classifications. Thus, the original SV-index 7 was relatively effective at detecting a new group of
simulators, but the revised SV-index 6 was able to improve detection of this population.

In essence, the SV indices are intended to fool malingerers to endorse items that they
think reflect characteristics of ADHD, but in fact are not common in the ADHD population. To
fool a malingerer, symptom validity items often tap into false perceptions, stereotypes, and
misconceptions that the general population may have about the disorder (Rogers, 2008).
Research has highlighted that the general public is aware of ADHD, but this awareness primarily
extends to basic knowledge about externalizing behaviors, such as excessive movement

(McLeod, 2007). Therefore, it is not surprising that the identified SV-items all reflect
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externalizing behaviors of hyperactivity and impulsivity, albeit extreme and sometimes bizarre
forms of these behaviors. Furthermore, research finds that non-ADHD college students tend to
have more negative attitudes regarding behaviors associated with ADHD, and tend to rate those
with ADHD as less socially desirable compared to typical peers (Lebowitz, 2016). Such negative
attitudes could elicit a more exaggerated response style on items that reflect extreme, unusual,
and negative symptoms/behaviors. While the actual motivations for the malingerers’ responses
are unknown at this time, it is possible that unsystematic observations and misconceptions about
ADHD played a role in their responses. Further research into the response biases of ADHD
malingerers could help to identify additional items or strategies to improve detection.

Although the revised SV-index 6 was effective in the present sample, the need to revise
the original SV-index highlights the challenges in detecting feigned ADHD. Research has found
that both verified ADHD and feigned ADHD groups are heterogeneous across a number of
characteristics (Musso & Gouvier, 2014). Such heterogeneity in both groups creates a two-fold
challenge. First, a symptom validity index should contain items with high face validity to the
disorder, yet be endorsed infrequently by those with the disorder. Simultaneously, these items
should be endorsed frequently by those malingering ADHD, even though both groups manifest
different combinations of symptoms, impairment, and cognitive deficits (Musso & Gouvier,
2014). Thus, while the SV-index 6 was an effective measure with the current sample, additional
research and replication is warranted to validate this index’s ability to detect cases of
malingering in other groups of adults.

MARS over-report indicators. Another aim of this study was to replicate the
effectiveness of over-report indicators (i.e., higher cut scores) on the MARS symptom and
impairment indices to detect malingering from ADHD. The results confirmed expectations that

those instructed to malinger ADHD would endorse significantly higher levels of symptoms and
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impairment than those with ADHD. While AUC values for the I-index, HI-index, Total
Symptoms index, and Fl-index fell in the fair to good range (.68 - .82), the overall classification
accuracy of these over-report cut scores indicated poor differentiation of malingering from
clinical ADHD (accuracy = 50.5 - 61.1%). Contrary to expectations, elevated symptom or
impairment scores on an expanded response scale does not accurately discriminate feigned cases
from clinical ones.

Multiple studies, including the present one, find that ADHD symptom and impairment
scales have weak abilities to detect malingering (Marshall et al., 2010; Tucha et al., 2015). It
stands to reason that individuals with true ADHD are expected to endorse these items at fairly
high levels (Barkley et al., 2008; Marshall et al., 2016). On the other hand, while some
malingerers endorse ADHD items at slightly higher rates than individuals with ADHD, some
malingerers tend to respond more cautiously and believably (Musso & Gouvier, 2014; Tucha et
al., 2015). The end result is two groups that are not far apart in endorsements, making the
difference in their responding relatively undetectable. That said, it might be the case that on an
individual level, an extremely high score on these scales could signal a greater likelihood of
feigning. In the current study, those who had the highest scores on the MARS indices (top 10%
on symptom indices and top 20% on the Fl-index) were all in the Malingering group. If such a
finding could be replicated and validated, it could help clinicians screen for possible over-report
bias and help determine when additional validity tests should be administered.

Comparison of validity tests. Results from this study found that the original SV-index 7
and revised SV-index 6 demonstrated the best classification accuracy (ADHD vs. Malingering
groups) compared to the other measures. Specifically, the MARS over-report indicators, the
CAT-A Infrequency scale, and the WMT were all determined to be weaker standalone classifiers

of malingering. Taken together, these analyses indicate that higher detection accuracy can occur
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with a validity test designed empirically to detect malingered ADHD. By contrast, results from
this study do not support the use of the two published validity tests (CAT-A and WMT) currently
being employed by researchers and clinicians to detect feigned cases of ADHD.

Analysis of the WMT. The present study found that the WMT was rather ineffective at
detecting simulated cases of malingered ADHD. On the positive side, the WMT IR, DR, and
CNS had high specificity to rule-out cases of honest reporting; on the negative side, these
measures had low to moderate sensitivity to detect malingering. The WMT MC subtest did not
demonstrate optimal specificity required of effective validity tests, perhaps because this subtest
is slightly more challenging compared to the easier forced-choice subtests, and consequently is
less able to discriminate malingering from those with true cognitive impairments (Green, 2003;
Strauss et al., 2006). Of the WMT subtests/calculation, the WMT DR subtest was the best subtest
relative to the other ones (sensitivity = 47.4%; specificity = 97.4%; accuracy = 67.4%). These
rates are still lower than the WMT’s classification accuracy to detect malingered
cognitive/memory impairments (Sollman & Berry, 2011). Current findings indicate that the
effectiveness of a widely used neuropsychological validity test designed to detect other feigned
disorders (e.g., brain injury) is not particularly effective at detecting feigned ADHD.

Previous research on the WMT’s ability to detect those faking ADHD

has produced mixed results. Across several studies, the WMT IR, DR, and CNS have shown
high levels of specificity (~90%) to rule-out those who honestly report ADHD and non-ADHD.
However across simulation and archival studies, sensitivity rates ranged widely (30 — 74%).
There are also differences in regards to which subtest is more effective. Two studies reported
higher sensitivity rates for the IR subtest (43 — 63%) compared to the DR subtest (18 - 30%;
Edmundson et al., 2017; Marshall et al., 2010). In contrast, the present study found that the

WMT DR subtest was more effective (sensitivity = 47.4%) than the IR subtest (sensitivity =
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21.1%). While the reason for such discrepancies are largely unknown, the vast majority of
evidence suggests that a substantial proportion of malingerers will be less convinced to fake bad
on an easy memory test (false negatives = 26 - 82%). In summary, the WMT IR, DR, and CNS
could be used to screen-out honest reporting individuals displaying good effort overall. But,
results across multiple studies suggest that the WMT has low to moderate ability to actually
detect those individuals faking ADHD.

The WMT is a fairly easy memory test to pass, even for those with significant memory
impairments (e.g., brain injury; Green, 2003). Although working memory deficits have been
associated with ADHD, such deficits are not central to the diagnostic criteria (American
Psychiatric Association, 2013). Therefore, coached malingerers would not be instructed to fake
bad on a memory test. Interestingly, one consistent finding across studies, including the present
one, is that the WMT was insensitive to a group of simulators coached with ADHD information
(18 — 47%; Edmundson et al., 2017). This finding suggests that individuals who review the
diagnostic criteria are perhaps primed to those characteristics most central to the ADHD
diagnosis, symptoms and impairment, and not memory performance. As such, these coached
simulators may have decided not to fake bad on an easy memory measure that has little face
validity to the ADHD diagnosis. In summary, these findings underscore that one should not
presume that all malingering measures can detect all types of malingering, especially savvy
malingerers who are prepared to fake bad skillfully.

CAT-A Infrequency scale. Current results did not support the individual ability of the
CAT-A Infrequency scale to detect cases of malingering, regardless of the cut score or the
calculation method (item count or total score). The use of the manual’s recommended cut score
(> 4 items) effectively ruled out ADHD (specificity = 94.7%), but demonstrated weak sensitivity

(19.3%). Use of the lower cut point proposed by research (> 3 items; Marshall et al., 2010),
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raised sensitivity levels (36.8%), but resulted in poor specificity (78.9%). Exploratory analyses
also could not identify an adequate cut score on either item count or total score calculations with
the CAT-A Infrequency items that could improve classification accuracy.

The CAT-A was less sensitive to malingering in the present study compared to previous
archival research (sensitivity = 58%; Marshall et al., 2010). The discrepant findings are perhaps
best explained by the differences between the study’s research designs. Marshall and colleagues
(2010) utilized an archival study design, in which clinical archival cases of suspected
malingering were identified based upon scores on validity tests. On the other hand, the present
study employed a simulation research design that instructed non-ADHD participants to perform
like a person with ADHD. Simulation designs tend to have higher internal validity as there is
experimental control over group assignment, but simulated cases of malingering often tend to
overestimate deficits compared to suspected archival cases (Brennan & Gouvier, 2006; Rogers,
2008). The relative limitations of these studies suggest that additional may be warranted to
corroborate the classification accuracy of this symptom validity test. At this time, the obtained
sensitivity rates are too low and variable (19 - 58%) to indicate that this measure could be relied
upon as an individual detector of those faking ADHD.

Summary on the validity tests. The study supports the notion that a validity test
specifically designed to detect feigned ADHD would outperform validity tests designed for other
populations. Across two studies, empirically derived SV-indices emerged as sensitive, specific,
and accurate measures to differentiate clinical ADHD cases from feigned ADHD cases. On the
other hand, the MARS over-report indicators (i.e., higher cut scores on symptom and impairment
indices), along with the two published validity tests (WMT and CAT-A) were relatively
ineffective at discriminating these groups. The implications from these findings suggest that the

revised SV-index 6 is a better detector of feigned ADHD than any other measure in this study, or
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for that matter, any other option presented by research to date (Fuermaier et al., 2017; Harrison
& Armstrong, 2016; Tucha et al., 2015). This is likely due to the empirical nature of the index,
which generated and included items that had high sensitivity for feigned ADHD. Another
potential advantage of the SV-index 6 is its high level of face validity. Unlike the WMT, the SV-
index 6 contains items that appear to relate to ADHD characteristics, yet unbeknownst to
malingerers, are not widely endorsed by those with clinical ADHD. Clearly, more research is
needed on the SV-index 6, especially replication with different and larger samples. Yet, the
findings lend hope that clinicians could use such a measure as part of a larger battery of tests to
assess validity in psychological evaluations.

Combined use of multiple validity tests. Another goal of this study was to investigate
whether aggregating multiple validity tests could improve malingering detection. In general,
results indicated that combining multiple validity tests did not necessarily improve detection of
malingering (i.e., sensitivity), per se. However, the use of multiple test outcomes improved
specificity and positive predictive power rates to reflect that such scores most likely is a case of
simulated malingering. The present study aligns with prior research that aggregating multiple
validity tests helps to reduce the risk of a false positive classification (i.e., identifying an honest
reporter as faking). As the number of positive outcomes increase, so does the probability that one
is correctly determining a case of malingering (Edmundson et al., 2017; Larrabee, 2012; Victor,
Boone, Serpa, Buehler, & Ziegler, 2009).

While positive outcomes across multiple validity tests can increase positive predictive
power, the results highlight that the quality of the aggregated validity tests mattered, not just the
number of tests included. In explanation, the SV-index 6 yielded high classification accuracy
(80%) as a standalone validity test. But, this high classification accuracy was reduced to 53.7% -

63.2% when this index was combined with the suboptimal MARS over-report indicators. In
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other words, simply combining multiple potentially effective validity tests only served to
decrease one’s accuracy to correctly classify a malingerer compared to the use of one quality
measure alone. The findings supports previous recommendations for clinicians to selectively
include and interpret data from tests that demonstrate utility to detect the intended population.
The use of measures with questionable accuracy could lead to inaccurate classifications
(Heilbronner et al., 2009).

Concluding commentary. Validity tests have become an increasingly important part of
psychodiagnostic evaluations. The call for such tests in ADHD evaluations has also
strengthened, yet no specifically designed validity tests have been developed for use in ADHD
assessments (Musso & Gouvier, 2014). The development and piloting of the MARS SV-index 6
have produced a measure that seems to offer clinicians a metric for detection of feigned ADHD.
Though such a measure may be useful for detecting faked ADHD, scores on validity tests alone
are insufficient evidence of malingering. Data from well-established and research supported
validity tests should be considered within the context of a comprehensive evaluation. This would
include consideration of scores on all diagnostic assessments (e.g., symptoms, impairment,
cognitive testing), information in the clinical interview, as well as collateral reports (Chafetz et
al., 2015; Heilbronner et al., 2009; Iverson, 2006; Rogers, Sewell, Morey, & Ulstad, 1996).
Similar to other diagnostic evaluations, clinicians are recommended to consider alternative
explanations for the obtained scores on all tests, including validity tests. A clinician would also
attempt to document any plausible evidence that an individual was manipulating his/her
performance intentionally to obtain external incentives (Chafetz et al., 2015; Heilbronner et al.,
2009; Iverson, 2006). In conclusion, the SV-indices could be a helpful tool, but these tests are
only one source of information to determine the overall validity of a psychodiagnostic

evaluation.
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Detection of Clinical ADHD

MARS symptom and impairment indices. Another major aim of this study was to
replicate and validate the utility of the MARS symptom and impairment indices to detect cases
of clinical ADHD from non-ADHD controls. Results supported expectations that the MARS
clinical indices would effectively differentiate the two honest reporting groups with the cut
scores from previous research (Potts, 2016). Specifically, the present study found that the MARS
indices could detect individuals with ADHD at very high sensitivity rates (97.4 — 100%). These
high sensitivity rates were partially expected given that the ADHD group was composed of
individuals whose diagnosis was corroborated through a screening process (i.e., elevated
symptom reports). As such, the near perfect sensitivity rates suggests that the MARS clinical
indices are quite effective at screening-in verified cases of ADHD.

As a consequence of such high sensitivity, the MARS clinical indices had lower
specificity of non-ADHD controls (67.2% - 78.2%). These specificity rates are in line with other
ADHD rating scales (e.g., CAARS; Conners et al., 1998), and overall underscore the notion that
a symptoms-only assessment may increase rates of false positive diagnoses of non-ADHD
individuals (DuPaul et al., 2014; Gathje et al., 2008). The findings also serve to reinforce the
practice of using a comprehensive battery of tests to diagnose ADHD. The assessment of
symptoms alone will likely over-predict cases of the disorder, but the use of other metrics such
as childhood history, observations, comorbidity consideration, and impairment, will reduce the
number of false positives and make diagnosis more accurate (Barkley et al., 2008).

Combined assessment of symptoms and impairment. This study also examined whether
combining the symptom and impairment indices could improve differentiation of clinical cases
from non-ADHD controls. Results of this study supported research showing that joint assessment

of symptoms and impairment decreases false positive cases of non-ADHD controls (Bird et al.,
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1988; DuPaul et al., 2014; Gathje et al., 2008). By using more conservative cut scores on
symptoms and impairment indices than did Potts (2016), this study improved classification
accuracy of those with an ADHD diagnoses. In illustration, a symptoms-only assessment using
the Potts (2016) cut scores demonstrated classification accuracy of 84.9 - 87.1%. Classification
accuracy increased to 90.3 - 93.3% when one assessed symptoms and impairment conjointly
using a more conservative threshold. The findings suggest that the MARS clinical indices can
assess both ADHD symptom and impairment levels, and the combination of these metrics can
improve the classification accuracy of ADHD.

Psychometric Characteristics of the MARS

The MARS was designed to be a comprehensive rating scale to assess ADHD symptoms,
functional impairment, and response validity As part of an ongoing test development project of
the MARS, an important aim was to assess reliability and validity for this measure. Reliability
analyses supported that the MARS indices had acceptable internal consistency, and all items
could be retained to maintain this internal consistency. Although this is an expected finding for
the DSM 5-based ADHD symptom indices, these results provide additional evidence to support
the new MARS FI-index and SV-indices.

This study obtained evidence of validity for the MARS indices. The ease to which
simulators could fake ADHD well on the symptom and impairment indices indicates that the
MARS indices have face validity with the diagnosis. Also, the MARS symptom indices had
strong associations with a measure of similar content, the CAT-A Current Symptom scales.
Evidence of convergent validity was obtained with correlations between the SV-index and
another symptom validity test (CAT-A Infrequency scale total score). The MARS SV-indices
also had low to moderate correlations with the performance validity test that assesses feigned

memory impairment (WMT), suggesting that the validity tests are similar but assess distinct
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domain areas. In summary, this study presents some evidence of validity and reliability for the
MARS, and suggests that this measure may have utility in the detection of clinical cases of
ADHD and cases of malingering.
Limitations

The primary limitations of this study are related to the use of the simulation design.
Although a simulation study typically has good internal validity, given experimental control of
the malingering group assignment, simulation studies have limited external validity, as contrived
studies cannot adequately recreate the real-world incentives and motivations for people to
malinger a diagnosis. Although this study utilized a modest incentive to increase effort, a gift
card is a less powerful reinforcer compared to the larger incentives for some individuals to
effectively malinger ADHD (e.g., test accommodations on a high stakes exam). This study also
used coaching instructions, a method informed by previous research (Rogers, 2008; Rogers &
Gillard, 2011). While there is some consistency in coaching instructions across simulation
studies (i.e., ADHD diagnostic information), there are inconsistencies as well. For example,
some studies provide more diagnostic information, allow more preparation time, and caution
simulators to avoid extreme responding. Simulation study instructions also focus on external
incentives to malinger (i.e., accommodations, medication), which may not reflect the response
style of those who are motivated to obtain the diagnosis for internal reasons (e.g., explanation for
personal failures). As such, the manipulation used in the current study may not generalize to
other simulation studies, let alone reflect all types and motivations for feigning a disorder
(Brennan & Gouvier, 2006; Rogers, 2008; Rogers & Gillard, 2011). The relative strengths and
weaknesses of simulation designs should be considered in the context of other research studies

on feigned ADHD.
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Another limitation that affects the external validity of the findings involves the
characteristics of the sample. This study used a convenient sample predominantly comprised of
Caucasian students between 18-20 years of age who attend a private institution in the Northeast.
Although gender was not found to be a significant covariate, the groups differed slightly in
regards to gender distribution, with the non-ADHD group having more females compared to the
ADHD group. Furthermore, the study did not assess for pre-existing knowledge of ADHD,
ADHD symptoms, or cognitive abilities, which could have affected the study outcomes. As a
result, the results from the present study may not generalize to other groups.

The study is limited by the use of self-report to determine ADHD or non-ADHD status.
Despite attempts to ensure presence of ADHD, it is possible that a portion of the ADHD sample
included individuals that do not meet all DSM-5 criteria for ADHD diagnosis, and also possible
that some individuals with undiagnosed ADHD were included in the non-ADHD control group.
On the other hand, this study may have removed individuals with clinical ADHD who may have
under-reported symptoms. The selection procedures did not include clinical interviews, collateral
symptom reports, or neuropsychological testing, and did not review all DSM-5 criteria for the
diagnosis. Similarly, the Malingering group only included participants who could successfully
fake ADHD symptoms, and so the malingering group also was restricted by the selection
procedures. Consequently, study findings do not necessarily generalize to all ADHD, non-
ADHD, and malingered ADHD populations.

The generalizability of this study is also limited by the testing conditions. While ADHD
participants completed the study in a private testing room, non-ADHD individuals participated in
small groups in a computer lab. This test setting does not replicate the individual testing
environment of a psychological evaluation, although participants were spaced within the room to

afford some degree of privacy. Additionally, all participants completed the validity tests
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successively, and not as part of a comprehensive psychological evaluation. Consequently the
findings may not accurately reflect the ability of these validity tests to assess effort when
interspersed with other diagnostic measures in a comprehensive psychodiagnostic evaluation.

It is also suspected that the length of the rating scales may have contributed to fatigue
effects. The entire study took approximately 45-60 minutes for individuals to complete with
good effort (e.g., reading all items). Data indicated that some individuals rushed to complete the
long rating scales quickly. A significant number of individuals were removed from the data
analyses because they confessed they did not read/consider the items, and some stated that the
study was too long. Anticipating this possibility, the study over-recruited non-ADHD
participants, and these cases could be removed while maintaining a sufficient sample size. Future
research on the MARS should consider such factors to improve overall study effort.

Directions for Future Research

While the results of the present study support the use of the MARS indices to detect
ADHD and the MARS SV-indices to detect simulated cases of malingering, it is unknown
whether these indices will remain effective to detect feigning across various clinical samples.
Further research employing both simulation designs and archival studies with clinical cases is
recommended. The strengths of both research methodologies should help to provide the best
support for creating a validity test to differentiate true cases of malingering (Rogers, 2008).

Additional research is needed in larger demographic samples to validate the usefulness of
the MARS in more heterogeneous groups. Although the assumption of validity tests is that they
can be easily passed by most, regardless of participant characteristics (e.g., age, gender,
ethnicity, cognitive impairment), it is possible that differences across studies may be attributed,
even in some small part, to differences in participant characteristics. With this in mind, future

research with the MARS should extend to diverse groups, including both college and working
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adult populations. This research could identify different malingering response styles across
groups, and if so, what measures/methods can best detect them.

The SV-indices and SV-items would benefit from additional investigation. At this time, it
is unknown what variable contributed to the identification of the original SV-items and the two
additional SV-items. A detailed examination of the SV-items could help to elucidate the best
target words, general content, and specific situations that appear to produce differential
responding between malingering and ADHD groups. Furthermore, it may be beneficial to collect
feedback from simulators about malingering strategies, items targeted, and perhaps a rationale
for targeting such items. This information could inform the identification, revision, or reduction
of current SV-items.

Although most validity tests use dichotomous labels of “pass/credible” or
“fail/noncredible,” the construct of effort lies on a continuum (Heilbronner et al., 2009; Larrabee,
2012). Some rating measures (e.g., Behavior Assessment System for Children, Third Edition;
Reynolds & Kamphaus, 2015) use graded classification ranges to reflect the relative risk that
clinical scores are elevated (e.g., mild, moderate severe) and the threat that responses are invalid
(e.g., acceptable, caution, and extreme caution). It is possible that such graded classifications
could help to improve interpretation of the overall findings, and consequently may help to
communicate evaluation findings more clearly and succinctly in clinical settings. A consideration
of graded classification labels, and not dichotomous outcomes, with the MARS clinical indices
and symptom validity indices presents an interesting avenue for future investigations.

The MARS may also benefit from the inclusion of additional subscales that could
differentiate ADHD from common comorbid conditions. Given that the DSM-5 includes a
differential diagnosis criterion, the MARS may be enhanced with indices that assess for learning

disability/problems, mood disorders, disruptive behaviors, and substance use problems. Not only
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will this help with differential diagnosis and treatment planning, a comprehensive rating scale
that includes additional clinical items could help to sufficiently mask the smaller grouping of
symptom validity items after the ineffective experimental ones are removed from the scale. A
comprehensive rating scale that includes ADHD symptoms and impairment items, along with
differential diagnoses and malingering items, may facilitate the accurate diagnosis of ADHD
from other disorders and conditions.

This study also presents additional support for the validity and reliability of the MARS as
a self-report measure to detect clinical ADHD and malingering, and to screen-out non-ADHD
cases. However, this is a new self-report measure that requires additional research before it
would be appropriate for clinical use. Research is needed to identify an appropriate cut score on
all the MARS indices. Furthermore, continued research is needed to establish additional evidence
of validity (e.g., construct validity) and reliability (e.g., retest reliability) for the MARS. The
acquisition of a larger sample will also allow factor analyses to be conducted to determine the
actual structure of the scale. Results from this study suggest that the MARS could be useful in
clinical settings. Additional research, data collection, and analyses are warranted to continue to
build evidence for this newly created ADHD scale.
Conclusions

Adult self-referrals for ADHD evaluations are on the rise, and evidence suggests that a
proportion of these individuals are malingering the disorder to obtain incentives. Currently, there
is no published ADHD measure or validity test that can detect this population. Several validity
tests have shown some effectiveness, yet none of them has been empirically developed or
sufficiently investigated to support its effectiveness in clinical settings. The current study
evaluated a comprehensive rating scale (MARS) that assessed adults on three dimensions:

ADHD symptoms, functional impairment, and symptom validity or likelihood of faking ADHD.
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Findings indicated that the MARS clinical indices were effective at identifying individuals with
ADHD diagnoses, and inclusion of an impairment scale could be used to make more
conservative and accurate diagnostic decisions regarding ADHD. The new Symptom Validity
index (SV-index 6) outperformed two existing validity tests (WMT and CAT-A Infrequency
scale). A future goal is to standardize the MARS and provide clinicians with norm-referenced cut
scores for diagnostic decision-making. The MARS clinical and validity indices could improve

the accuracy of ADHD diagnosis within a comprehensive ADHD evaluation of young adults.
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Table 1

CAT-A Current Symptom Scales, Current Index, and Clinical Index Classification Ranges

ADHD Malingering Control
CAT-A Scale/Index (n=38) (n=57) (n=55)
n % n % n %

CAT-A Current Inattention scale

Normal range 3 7.9 2 35 54 98.2
Mild range 20 52.6 18 31.6 1 1.7
Significant range 10 26.3 24 42.1 0 0
Very Significant range 5 13.2 13 22.8 0 0
CAT-A Current Impulsivity scale
Normal range 7 18.4 3 5.3 50 90.9
Mild range 21 55.3 23 40.4 5 9.1
Significant range 8 21.1 20 35.1 0 0
Very Significant range 2 5.3 11 19.3 0 0
CAT-A Current Hyperactivity scale
Normal range 13 34.2 3 5.3 52 94.5
Mild range 13 34.2 19 33.3 3 5.5
Significant range 8 21.1 22 38.6 0 0
Very Significant range 5 13.2 13 22.8 0 0
CAT-A Current Symptoms Clinical index
Normal range 3 7.9 0 0 55 100.0
Mild range 16 44.7 12 21.1 0 0
Significant range 15 39.5 24 42.1 0 0
Very Significant range 4 10.5 21 36.8 0 0
CAT-A Clinical Index
Normal range 0 0 0 0 55 100.0
Mild range 23 60.5 13 22.8 0 0
Significant range 8 21.1 24 42.1 0 0
Very Significant range 7 18.4 20 35.1 0 0

Note. The CAT-A Clinical Index includes items from both Childhood and Current Symptoms.
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Table 2

Demographic Characteristics of Final Sample

ADHD Malingering Control
Characteristic (n=38) (n=57) (n=55)
n % n % n %
Gender?
Males 20 52.6 19 33.3 20 36.4
Females 18 47.4 38 66.7 35 63.6
Ethnicity?
Caucasian/White 34 89.5 39 68.4 41 745
African American/Black 0 0 2 35 3 55
Hispanic 0 0 2 35 0 0
Asian 2 5.3 8 14.0 8 14.5
Multi-racial 2 5.3 6 10.5 2 3.6
Not reported 0 0 0 0 1 1.8
First Language®
English 37 97.4 53 93.0 50 90.9
Other 1 2.6 4 7.0 5 8.3
Year in School?
Freshman 28 73.7 45 78.9 36 66.5
Sophomore 6 15.8 8 14.0 14 25.5
Junior 2 5.3 4 7.0 4 7.3
Senior 1 2.6 0 0 0 0
Not a student 1 2.6 0 0 0 0
Not reported 0 0 0 0 1 1.8
School problems®
No 21 55.3 52 91.2 54 98.2
Yes 17 44.7 5 8.8 1 1.8
Academic accommodations®
No 10 26.3 54 94.7 52 94.5
Yes 28 73.7 3 5.3 3 55
Regular stimulant use
No 7 18.4 - - - -
Yes 31 81.6 - - - -
Stimulant use in past 12 hours
No 20 52.6 - - - -
Yes 16 42.1 - - - -




Table 3

Group Comparisons of MARS Indices

ADHD Malingering Control Cohen’s d
(n=38) (n=57) (n=55)
ADHD ADHD Malvs.
Index M SD M SD M SD n? vs.Mal  vs.C C
Sy”:ﬂg%r;‘ ;’ alidity 1520 780 2963 1171 327 363 .65 140 213 3.05
Sy”:ﬂg%r;‘ (\;/ alidity 1418 667 2754 935 311 356 .70 161 221 3.46
Inattention Index 4397 11.67 51.47 968 1171 1097 .74 72 2.90 3.86
Hyperactivity- 37.05 11.28 47.75 1005 889 794 .76 1.02 3.02 4.32
Impulsivity Index

Total Symptom Index ~ 81.03 1885 99.23 1851 20.60 1753 .79 99 3.38 4.40

F“”frt]:joer;a' Impairment -, e 5507 10009 27.75 2465 2065 .69 136  2.10 3.47

Note. p < .001 for all main effects and pairwise comparisons. Mal = Malingering; C = Control.
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Table 4

Area Under the Curve from Receiver Operating Characteristic Analyses for the MARS Indices to
Classify Malingering between ADHD and Malingering Groups

Confidence Interval

Standard
Index AUC Error Lower Upper
Symptom Validity Index 7 .85 .04 .78 .93
Symptom Validity Index 6 87 .03 .80 .94
Inattention Index .68 .06 57 .79
Hyperactivity-Impulsivity Index 75 .05 .65 .85
Total Symptom Index 75 .05 .65 .85
Functional Impairment Index .82 .04 74 91

Note. p <.001 for all indices.
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Table 5

Classification Accuracy for the MARS Indices to Detect Malingering from ADHD
Current Study Estimated
base rate base rate (25%)

(60%)
Measure Cut Score Sensitivity Specificity Accuracy PPP ~ NPP  PPP NPP
Symptom Validity Index 7 >28.0 56.1 94.7 71.6 941 590 779 86.6
Symptom Validity Index 6 >22.5 75.4 86.8 80.0 89.6 70.2 65.6 91.4
Inattention Index >55.5 28.1 84.2 50.5 727 43.8 37.2 77.8
Hyperactivity-Impulsivity Index — >49.5 43.9 86.8 61.1 83.3 508 52.6 82.3
Total Symptom Index >100.5 45.6 84.2 61.1 81.3 508 49.0 82.3
Functional Impairment Index >127.5 29.8 100.0 57.9 100.0 48.7 100.0 81.0

Note. PPP = positive predictive power, NPP = negative predictive power. Cut scores are based on Potts (2016) data analyses.
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Table 6

Group Comparisons of the CAT-A Infrequency Scale and WMT

ADHD Malingering Control Cohen’s d
(n=38) (n=57) (n=55)
ADHD ADHD  Mal vs.
Index M SD M SD M SD n? vs.Mal  vs.C C
CAT-A Infrequency
Scale
Item count  1.32 1.32 2.02 1.95 15 45 .26 41 1.29 1.32
Total score 2595 3.08 2947 334 1880 3.19 .68 1.10 2.29 3.30
WMT
Immediate Recognition 9529 593 91.18 13.38 99.25 1.47 13 .38 1.01 .85
Delayed Recognition 96.61 594 83.12 1870 9958 0.98 .29 91 .78 1.24
Consistency 93.87 7.66 8126 1871 9885 215 29 .83 .98 1.32
Multiple Choice 89.08 13.14 73.77 22.64 96.73 4.43 .30 .80 .85 1.41

Note. Significant main effects for all measures p <.001. Post hoc comparisons indicated no differences between ADHD and
Malingering on WMT IR and CAT-A Item count. Mal = Malingering; C = Control.
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Table 7

Area Under the Curve from Receiver Operating Characteristic Analyses for
the CAT-A Infrequency Scale and the WMT to Classify Malingering between ADHD and Malingering Groups

Confidence Interval

Standard
Index AUC Error p value Lower Upper
CAT-A Infrequency Scale
Item count .60 .06 A2 48 1
Total score 79 .05 <.001 .69 .88
WMT
Immediate Recognition 54 .06 .55 42 .65
Delayed Recognition .68 .05 <.001 .58 .79
Consistency .68 .05 <.001 57 .78
Multiple Choice .68 .05 <.001 .57 79
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Table 8

Classification Accuracy of the CAT-A Infrequency Scale and WMT to Detect Malingering from ADHD

Current Study Estimated
base rate base rate (25%)

(60%)

Measure CutScore  Sensitivity  Specificity =~ Accuracy PPP NPP ~ PPP  NPP

CAT-A Infrequency Scale
Marshall et al. 2010 >3 36.8 78.9 53.7 724 455 36.8 78.9
Test manual >4 19.3 94.7 495 84.6 439 548 77.9

WMT

Immediate Recognition <825 211 97.4 51.6 923 451 730 787
Delayed Recognition <825 47.4 97.4 67.4 964 552 859 847
Consistency <825 47.4 89.5 64.2 87.1 531 601 836
Multiple Choice <825 56.1 78.9 65.3 80.0 545 470 844
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Table 9

Classification Accuracy for the MARS Weighted Validity Index to Detect Malingering from ADHD

Number of Positive/

Study base rate

Estimated
base rate (25%)

Noncredible Outcomes Sensitivity ~ Specificity ~ Accuracy PPP NPP PPP NPP
>1 Noncredible Outcome 78.9 73.7 76.8 81.8 70.0 50.0 91.3
>2 Noncredible Outcomes 43.9 92.1 63.2 89.3 52.2 64.9 83.1
>3 Noncredible Outcomes 31.6 92.1 55.8 85.7 47.3 57.1 80.2
>4 Noncredible Outcomes 22.8 100.0 53.7 100.0 46.3 100.0 795

Note. MARS weighted validity index combines the SV-index 6, I-index, Hl-index, and Fl-index.
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Table 10

Classification Accuracy of Multiple Validity Tests to Detect Malingering from ADHD

Study base rate Estimated

(60%) base rate (25%)
Number of Positive Tests Sensitivity Specificity  Accuracy PPP NPP PPP NPP
> 1 Positive Validity Test 96.5 47.4 76.8 73.3 90.0 37.9 97.6
> 2 Positive Validity Tests 84.2 76.3 81.1 84.2 76.3 54.2 93.5
> 3 Positive Validity Tests 68.4 86.8 75.8 88.6 64.7 63.3 89.2
> 4 Positive Validity Tests 54.4 921 69.5 91.2 57.4 69.7 85.8
> 5 Positive Validity Tests 38.6 97.4 62.1 95.7 51.4 83.2 82.6
> 6 Positive Validity Tests 175 100.0 50.5 100.0 44.7 100.0 78.4
> 7 Positive Validity Tests 10.5 100.0 46.3 100.0 42.7 100.0 77.0
> 8 Positive Validity Tests 10.5 100.0 46.3 100.0 42.7 100.0 77.0
9 Positive Validity Tests 5.3 100.0 43.2 100.0 41.3 100.0 76.0

Note. Validity tests included the SV-index 6, I-index, HI-index, Fl-index, WMT IR, WMT DR, WMT CNS, WMT MC, and CAT-A
Infrequency scale.
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Table 11

Classification Accuracy of Four Validity Tests to Detect Malingering from ADHD

Study base rate Estimated
(60%) base rate (25%)
Number of Positive Tests Sensitivity Specificity Accuracy PPP NPP PPP NPP
> 1 Positive Validity Test 94.7 76.3 87.4 85.7 90.63 57.1 97.7
> 2 Positive Validity Tests 54.4 92.1 69.5 91.2 57.4 69.7 85.8
> 3 Positive Validity Tests 36.8 100.0 62.1 100.0 100.0 100.0 82.6
4 Positive Validity Tests 12.3 100.0 47.4 100.0 43.2 100.0 77.4

Note. Validity tests included the MARS SV-index 6, MARS Total Symptom, MARS Fl-index, and WMT DR
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Table 12

Comparisons of Pass/Fail Rates on the WMT DR Subtest across the Malingering Group

Pass Fail
(n = 30) (n=27)
MARS Index M D M D t 0 d
MAIE dSe IOta' Symptom 14,37 1850 9574 1822  1.36 18 37
MARS FI-Index 11253 2697 10526  28.60 .99 33 27
MARS SV-Index 6 2083 884 2500 941  1.99 05 54

Note. Pass/fail rates determined using manual cut score on the WMT DR subtest.
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Table 13

Area under the Curve from Receiver Operating Characteristic Analyses for the
Five MARS Indices Classifying ADHD between ADHD and Control Groups

Confidence Interval

Standard
Index AUC Error p value Lower Upper
Inattention Index 97 .02 .00 .93 1.00
Hyperactivity-Impulsivity Index .98 .01 .00 .95 1.00
Total Symptom Index .98 .01 .00 .96 1.00
Functional Impairment Index .92 .03 .00 .86 .98
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Table 14

Classification Accuracy of MARS Symptom and Impairment Indices to Detect Clinical ADHD from Non-ADHD Controls Using

Potts (2016) Cut Scores

Study base rate

Estimated

(40.9%) base rate (5%)
Measure Cut score Sensitivity Specificity Accuracy PPP NPP PPP NPP
Inattention Index >20.0 97.4 76.4 84.9 740 977 17.8 99.8
Hyperactivity-Impulsivity Index >12.5 100.0 74.5 84.9 731 100.0 171 100.0
Total Symptom Index >335 100.0 78.2 87.1 76.0 100.0 194 100.0
Functional Impairment Index >27.5 97.4 67.3 79.6 67.3 97.4 13.6 99.8
I-Index + Fl-Index - 97.4 80.0 87.1 771 97.8 204  99.8
HI-Index + Fl-index - 97.4 80.0 87.1 778 978 204 998
Total Symptom Index + Fl-index - 97.4 81.8 88.2 78.7 97.8 22.0 99.8

Note. Combined Symptom and impairment indices with Potts (2016) cut scores.
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Table 15

Classification Accuracy of MARS Symptom and Impairment Indices to Detect Clinical ADHD from Non-ADHD Controls Using More
Conservative Cut Scores

Study base rate Estimated
(40.9%) base rate (5%)
Measure Cut score Sensitivity Specificity Accuracy  PPP NPP PPP NPP
Inattention Index >27.5 94.7 96.4 95.7 94.7 96.4 58.7 99.7
Hyperactivity-Impulsivity Index >21.5 89.5 92.7 914 89.5 92.7 39.2 99.4
Total Symptom Index > 56.5 89.5 96.4 93.5 94.4 92.9 56.7 99.4
Functional Impairment Index >37.5 89.5 76.4 81.7 724 91.3 16.6 99.3
I-Index + Fl-Index (conservative) - 89.5 96.4 935 94.4 93.0 56.7 99.4
HI-Index + Fl-index (conservative) - 81.6 96.4 90.3 94.0 88.3 54.4 99.0
Total Symptom Index + Fl-index 94.4 88.3 54.4 99.0

: - 81.6 96.4 90.3
(conservative)

Note. Combined Symptom and impairment indices use the following cut scores: I-index > 27.5, HI-index > 21.5, Total Symptom
index > 56.5, and Fl-index 37.5.
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Table 16

Means and Standard Deviations of MARS Inattention Symptom Items

ADHD Malingering Control
(n=38) (n=57) (n=55)

Inattention Symptom Item M SD M SD M SD
Fail to give close attention to

details or make careless

mistakes in my work 5.55 1.64 6.02 1.50 1.29 1.64
Difficulty sustaining attention in

tasks or play activities 4.71 1.93 5.67 1.34 1.24 1.66
Do not listen when spoken to

directly (mind seems

elsewhere) 4.18 2.25 5.25 1.70 1.22 1.76
Do not follow through with

instructions and fail to finish

schoolwork, chores, or work

duties 4.42 2.39 5.46 1.92 73 .99
Difficulty organizing tasks and

activities 4.92 1.94 5.49 1.72 1.38 1.38
Avoid, dislike, or reluctant to

engage in tasks that require

sustained mental effort 4.61 1.98 574 1.45 1.44 1.80
Lose things necessary for tasks or

activities 6.39 1.50 6.61 1.10 1.91 1.79
Easily distracted by extraneous

stimuli or irrelevant thoughts 4.89 2.19 5.63 1.22 1.47 1.71
Forgetful in daily activities 4.29 2.00 5.61 1.57 1.04 1.41
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Table 17

Means and Standard Deviations of MARS Hyperactivity-Impulsivity Symptom Items

ADHD Malingering Control
(n=38) (n=57) (n=55)

Hyperactivity Symptom Item M SD M SD M SD
Fidget in seat by squirming,

tapping my hands and/or

my feet 3.79 2.00 4.82 1.84 .25 .58
Leave my seat when remaining

seated is expected 3.47 2.33 5.47 1.69 87 1.29
Run about or climb in

situations where it is

inappropriate 6.18 1.94 5.98 1.93 1.65 2.10
Unable to play or engage in

leisure activities quietly 4.61 2.62 5.82 1.35 1.67 1.85
Constantly on the go/driven by

motor 3.66 2.06 491 1.48 .56 .92
Talk excessively 2.39 2.30 4.14 1.99 31 7
Blurt out an answer before a

question has been

completed 4.68 2.35 5.79 1.37 1.49 1.71
Have difficulty waiting for my

turn 4.03 2.37 5.51 1.49 1.11 1.21
Interrupt or intrude on others

(butt into conversations or 424 194 530 1.40 96 193

activities without
permission)
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Table 18

Means and Standard Deviations of MARS Functional Impairment Items

ADHD Malingering Control
(n=38) (n =56) (n=62)

Functional Impairment Item M SD M SD M SD
In home life with immediate

family 3.05 2.47 3.86 2.13 1.04 1.55
In getting household chores

completed 3.58 2.04 5.44 1.68 1.07 1.03
In managing daily activities 4.18 1.67 5.25 1.73 1.24 1.40
In my social interactions with

strangers 2.45 2.02 4.72 2.04 1.20 1.45
In my work/job 3.29 2.17 5.63 1.63 1.05 1.45
In budgeting my money, bills,

and/or debt 4.00 2.25 5.68 1.96 1.78 2.05
In operating a motor vehicle 0.89 1.41 3.42 2.28 0.29 0.81
In my relationships with friends 2.18 2.04 4.40 1.87 0.96 1.31
In my marital, or partner, or

dating relationships 2.61 241 4.44 2.08 0.98 1.56
In my educational classes (e.g.,

attendance) 4.63 2.67 5.72 1.96 1.45 1.67
In my performance on

educational tests/assignments 4.95 2.74 6.23 1.69 1.76 1.61
In controlling my behavior at

work, home, or school 3.29 2.17 5.65 1.69 0.55 1.10
In my decision making at work,

home, or school 3.42 2.06 5.09 1.68 1.16 1.42
In maintaining hygiene

(dressing, showing) 1.58 1.64 3.14 2.14 0.49 1.23
In self-care (e.g., sleeping,

eating) 3.29 2.38 4.04 2.30 1.33 1.76
In social activities 2.34 1.92 4.63 1.93 0.85 1.16
In community-based activities

(e.g., church, clubs,

organizations) 2.05 1.83 491 1.94 0.85 1.45
In maintaining my health (e.g.,

nutrition, exercise) 3.34 2.47 3.91 2.19 1.69 1.90
In time management 5.71 2.17 6.35 1.65 1.96 1.92
In meeting deadlines 4.24 2.55 6.18 1.77 1.20 1.68
With controlling my anger 3.16 2.52 4.49 2.08 0.75 1.46
With my memory for daily

activities 4.34 2.18 5.91 1.73 0.98 1.39
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Table 19

Means and Standard Deviations of the Original Symptom Validity Index 7

ADHD Malingering Control

(n=38) (n=57) (n=55)
Symptom Validity Item M SD M SD M SD
SV-Item #1 1.87 1.82 4.44 2.39 .36 .65
SV-Item #2 3.16 1.90 4.37 2.34 31 74
SV-Item #3 1.92 1.95 4.44 1.95 .84 1.30
SV-Item #4 2.24 2.41 4.09 1.92 .38 91
SV-Item #5 2.29 2.21 4.12 2.10 .55 29
SV-Item #6 1.97 1.99 3.98 2.19 40 71
SV-Item #7 1.84 2.07 4.19 2.18 44 1.09
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Table 20

Means and Standard Deviations of the Revised Symptom Validity Index 6

ADHD Malingering Control

(n=38) (n=57) (n =55)
Symptom Validity Item M SD M SD M SD
SV-ltem #2 3.16 1.90 4.37 2.34 31 74
SV-Item #3 1.92 1.95 4.44 1.95 .84 1.30
SV-ltem #4 2.24 241 4.09 1.92 .38 91
SV-Item #1 1.87 1.82 4.44 2.39 .36 .65
SV-Item #8 2.32 1.69 511 1.89 49 92
SV-ltem #9 2.68 1.99 5.11 1.82 73 1.06

Note: New items are italicized.
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Table 21

Correlation Matrix of Primary Measures

lLindex !—II- Total Fl- SV- SV- CAT-A CAT-A WMT WMT WMT
index Index Index Index 7 Index6 Item Total IR DR CNS
Hl-index .90 - - - - - - - - - -
Total
Symptom .98 97 - - - - - - - - -
Index
Fl-Index .87 .86 .89 - - - - - - - -
SV-Index 7 .81 .88 87 .85 - - - - - - -
SV-Index 6 .85 .90 .89 .88 .98 - - - - - -
CAT-A Item .58 .64 .62 .60 .64 .64 - - - - -
CAT-A Total 81 .88 .87 81 81 .83 71 - - - -
WMT IR -.29 -.33 -31 -.36 -.32 -.33 -.20 -.33 - - -
WMT DR -.38 -.40 -.40 -42 -.40 -.40 -.20 -.38 .65 - -
WMT CNS -.38 -41 -41 -.43 -.40 -.40 -.18 -.39 g1 .95 -
WMT MC -.40 -41 -.42 -41 -.38 -.39 -.20 -.39 .68 .90 .90

Note: All correlations are significant p <.001
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Recruitment

Analysis

Enrolled from
SONA Systems (n = 51)

Excluded from analyses:

e Eligibility screening
and CAT-A did not
support ADHD
diagnosis (n = 3)

e Observer reported lack
of motivation for the
study (i.e., rushed
through study; n = 2)

e Extreme response bias
(n=1)

Excluded from
analyses: (n =11)

e CAT-A Total Clinical
Index AND All
Current Symptom
Scales (Inattention,
Impulsivity, and
Hyperactivity) T
scores = Normal
Clinical risk range

Retained for final
analyses:

(n=34)

Enrolled from
Community (n = 4)

Excluded from
analyses:

Eligibility screening
(n=0)

Excluded from
analyses: (n = 0)

e CAT-A Total Clinical
Index AND All
Current Symptom
Scales (Inattention,
Impulsivity, and
Hyperactivity) T
scores = Normal
Clinical risk range

Retained for final
analyses:
(n=4)

Retained for final
analyses:
(n=38)

Figure 1. CONSORT Diagram ADHD Participants
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Recruitment

Allocation

Analysis

Enrollment Non-ADHD
Participants (n = 210)

Randomized to
Malingering Condition
(n=108)

Randomized to
Control Condition
(n=102)

Excluded from analyses:

 Technical error-did not
complete WMT (n =5)
 Missing data > 95% (n = 3)

+ Self-disclosed poor adherence
to malingering assignment (n =

16)

» Failed > 1 catch validity item
(n=14)

 Extreme response bias (n = 2)

Excluded from analyses:

Technical error-did not
complete WMT (n = 3)
Missing data > 95% (n = 3)
Self-disclosed poor effort for the
study (n=11)

Failed > 1 catch validity item
(n=8)

Extreme response bias (n = 7)

Excluded from analyses:

» CAT-A Total Clinical Index
AND Al Current Symptom
Scales (Inattention,
Impulsivity, and
Hyperactivity) T scores =
Normal range (n =11)

Retained for final analyses
(n=57)

Excluded from analyses:

CAT-A Total Clinical Index
classification AND > 1
Current Symptom Scales
(Inattention, Impulsivity, and
Hyperactivity) T score > Mild
risk range (n = 15)

Retained for final analyses
(n=55)

Figure 2. CONSORT Diagram Non-ADHD Participan




Appendix A

Diagnostic Criteria for ADHD in the

Diagnostic and Statistical Manual for Mental Disorders-Fifth Edition

Diagnostic Criteria
A. A persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning
or development, as characterized by (1) and/or (2):
Inattention: Six (or more) of the following symptoms have persisted for at least
6 months to a degree that is inconsistent with developmental level and that negatively
impacts directly on social and academic/occupational activities:

1.

2.

Note: The symptoms are not solely a manifestation of oppositional behavior,
defiance, hostility, or failure to understand tasks or instructions. For older
adolescents and adults (age 17 and older), at least five symptoms are required.
Often fails to give close attention to details or makes careless mistakes in
schoolwork, at work, or during other activities (e.g., overlooks or misses details,
work is inaccurate).

Often has difficulty sustaining attention in tasks or play activities (e.g., has
difficulty remaining focused during lectures, conversations, or lengthy reading).
Often does not seem to listen when spoken to directly (e.g., mind seems
elsewhere, even in the absence of any obvious distraction).

Often does not follow through on instructions and fails to finish schoolwork,
chores, or duties in the workplace (e.g., starts tasks but quickly loses focus and
is easily sidetracked).

Often has difficulty organizing tasks and activities (e.g., difficulty managing
sequential tasks; difficulty keeping materials and belongings in order; messy,
disorganized work; has poor time management; fails to meet deadlines).

Often avoids, dislikes, or is reluctant to engage in tasks that require sustained
mental effort (e.g., schoolwork or homework; for older adolescents and adults,
preparing reports, completing forms, reviewing lengthy papers).

Often loses things necessary for tasks or activities (e.g., school materials,
pencils, books, tools, wallets, keys, paperwork, eyeglasses, mobile telephones).
Is often easily distracted by extraneous stimuli (for older adolescents and adults,
may include unrelated thoughts).

Is often forgetful in daily activities (e.g., doing chores, running errands; for older
adolescents and adults, returning calls, paying bills, keeping appointments).

Hyperactivity and impulsivity: Six (or more) of the following symptoms have persisted
for at least 6 months to a degree that is inconsistent with developmental level and that
negatively impacts directly on social and academic/occupational activities:

o ®

Note: The symptoms are not solely a manifestation of oppositional behavior,
defiance, hostility, or a failure to understand tasks or instructions. For older
adolescents and adults (age 17 and older), at least five symptoms are required.
Often fidgets with or taps hands or feet or squirms in seat.

Often leaves seat in situations when remaining seated is expected (e.g., leaves
his or her place in the classroom, in the office or other workplace, or in other
situations that require remaining in place).

Often runs about or climbs in situations where it is inappropriate. (Note: In
adolescents or adults, may be limited to feeling restless.)

Often unable to play or engage in leisure activities quietly.

Is often “on the go,” acting as if “driven by a motor” (e.g., is unable to be or
uncomfortable being still for extended time, as in restaurants, meetings; may be
experienced by others as being restless or difficult to keep up with).

Often talks excessively.

Often blurts out an answer before a question has been completed (e.g.,
completes people’s sentences; cannot wait for turn in conversation).

Often has difficulty waiting his or her turn (e.g., while waiting in line).
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i.  Often interrupts or intrudes on others (e.g., butts into conversations, games, or
activities; may start using other people’s things without asking or receiving
permission; for adolescents and adults, may intrude into or take over what others
are doing).

Several inattentive or hyperactive-impulsive symptoms were present prior to age 12 years.

Several inattentive or hyperactive-impulsive symptoms are present in two or more settings (e.g., at
home, school, or work; with friends or relatives; in other activities).

There is clear evidence that the symptoms interfere with, or reduce the quality of, social,
academic, or occupational functioning.

The symptoms do not occur exclusively during the course of schizophrenia or another psychotic
disorder and are not better explained by another mental disorder (e.g., mood disorder, anxiety
disorder, dissociative disorder, personality disorder, substance intoxication or withdrawal).

Specify whether:

314.01 (F90.2) Combined presentation: If both Criterion Al (inattention) and Criterion A2
(hyperactivity-impulsivity) are met for the past 6 months.

314.00 (F90.0) Predominantly inattentive presentation: If Criterion Al (inattention) is met but
Criterion A2 (hyperactivity-impulsivity) is not met for the past 6 months.

314.01 (F90.1) Predominantly hyperactive/impulsive presentation: If Criterion A2
(hyperactivity-impulsivity) is met and Criterion Al (inattention) is not met for the past 6 months.

Specify if:

In partial remission: When full criteria were previously met, fewer than the full criteria have
been met for the past 6 months, and the symptoms still result in impairment in social, academic, or
occupational functioning.

Specify current severity:

Mild: Few, if any, symptoms in excess of those required to make the diagnosis are present, and
symptoms result in no more than minor impairments in social or occupational functioning.
Moderate: Symptoms or functional impairment between “mild” and “severe” are present.
Severe: Many symptoms in excess of those required to make the diagnosis, or several symptoms
that are particularly severe, are present, or the symptoms result in marked impairment in social or
occupational functioning.
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Appendix B

Study Flyer

RECRUITING
ADULTS WITH ADHD
BETWEEN THE AGES OF 18-26

What is the study?

Research on how to accurately detect ADHD
Complete rating scales and a brief memory test
Takes 45-60 minutes

All information is kept confidential

([
What is the compensation?
e Can earn up to $40 cash
e May be entered into a $100 Gift Card raffle drawing

Where do | complete the study?
e Private testing room

For more information and
to complete the eligibility screening please contact:
Heather Potts
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Appendix C
ADHD Screening Form
ADHD Screening Form

Date/Time of Screening/Study
Completed by

[] Provide Overview of Study Prior to Screening (script below)

“Thank you for your interest in participating in this study. We are interested in learning more
about how to accurately diagnose ADHD in college students.

For this part of the study, we are recruiting individuals between the ages of 18-26 and those who
have a diagnosis of ADHD. In order to verify your eligibility to participate, we have some brief
screening questions to ask you. But first, let me tell you about the study. If you are eligible and
decide to participate, you will be asked to set up a convenient time to complete the study in
person. As part of this study, you will be asked to complete a brief demographic survey to collect
some background information about you, including questions about diagnoses, accommodations,
and medication usage. Next, you will complete a computerized memory test and three ADHD
symptom and impairment rating measures. We ask that you complete each item honestly as they
pertain to you. The final measure will be a brief exit survey about your experience, effort during
the study, along with previous knowledge about ADHD. The entire study will take approximately
60 minutes of your time

All information will be kept confidential. This means that your name will not appear anywhere
and your specific answers will not be linked to your name in any way. Your Screening ID/name
will only be connected to reimbursement. In addition, all of your information will be used for
research purposes only. We also believe that this study should involve minimal risk to you.
Taking part in this research study is optional and your decision and you have the right to both
participate, and the option to opt-out at any time.

In compensation for your time, participants who return the completed packet will receive up to 1
SONA credit hour, and may be entered into a raffle drawing for a $100 Visa gift card. The
researchers will notify the winner of the raffle directly after the completion of the study.

That is an overview of the study. Would you like to continue with the phone screening to
determine if you are eligible? [_]Yes [ ] No

If NO
“Thank you for your time.” Politely discontinue screening.

NEXT PAGE IF YES

If YES

111



“Thank you for your continued interest”
Assign a Screening ID# and Proceed with Questions below

Screening ID#

Assign Screening 1D #
Write Name of Participant and Screening ID number on
Excel file

1. How did you hear about the study? (write in)

2. Are you between the ages of 18-26? [ ] Yes[] No
3. Do you have a diagnosis of ADHD? [ ] Yes [] No
4. Were you diagnosed by a professional? [ ] Yes[ ] No

If yes, what type of professional? (write in)

Additional Probes: Ask whether they completed testing (do
you remember how you were diagnosed? Did you complete
any tasks, or fill out any rating scales?)

Provide prompts if needed “was it a doctor, psychologist,
school professional?”

5. At what age were you diagnosed? (write in)

Additional Probes:
Ask about grade level if they are unsure. At least get an
estimate, such as elementary, middle, or college

6. Did you experience ADHD symptoms prior to the age of [ ] Yes [ ] No
12?
7. Do you still experience symptoms of ADHD? [ 1Yes[ ] No

Additional Probes:

Ask about specific symptoms, “What types of symptoms did
you experience currently” “Are these symptoms the same or
different in comparison to childhood?”

112



Impairment

8. In the past 6 months, have your symptoms impacted you
in your everyday life? In other words, have your symptoms
caused you any impairment or difficulty?

e DSM-V Definition of Impairment- “Evidence that
symptoms interfere with, or reduce the quality of
social, academic, or occupational functioning”

e Document evidence of impairment in Notes

e Check box if there is evidence of impairment

e Provide additional clarification and examples if
needed

[ ]Yes[ ] No
Check if individual demonstrates
impairment in at least

ONE area

Social Functioning:
Do your ADHD symptoms sometimes cause difficulty with
your social life or conversations with others?

[_] Yes, Evidence of Impairment

Academic Functioning:
Do your ADHD symptoms impact your functioning in the
classroom, or completing school work at home?”

[_] Yes, Evidence of Impairment

Occupational Functioning:
Do you have a job? Did symptoms experience any difficulties
maintaining a job?

[ ] Yes, Evidence of Impairment

Home Life
Do your symptoms impact your ability to manage every day
life, such as managing money, organizing, planning, etc.?

Notes about symptoms and impairment

[ ] Not Eligible

“Thank you for your interest and participating in this phone screening. At this time, you do not
meet our eligibility criteria to participate in this study. Again, | appreciate your interest and
should you have any questions, please do not hesitate to let me know.”

[] Eligible if:
o “Yes” is checked for #2, #3, #6, and #8

e Diagnosis was made by a qualified mental health provider, psychologist, counselor

NEXT STEPS:

e Complete remainder of the study using the ADHD SONA study protocol
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Appendix D

Demographic Questionnaire
Age:
Gender: M F Other
SU ID or Screening ID:
Current GPA:

Year in School (Please check)
Freshman __ Sophomore __ Junior __ Senior __ 5+years __ Graduate ___ Not a student

Ethnicity: (Please check)
American Indian or Alaska Native Asian Black or African American
Hispanic or Latino Native Hawaiian or Other Pacific Islander White

Primary language:
English Other (please write/type first language)

Are you currently experiencing any difficulties related to school?
No Yes N/A
If Yes, please explain:

Please check any disorder with which you have been diagnosed

____ADHD/ADD Anxiety Disorder
__Learning Disability Traumatic Brain Injury
____Vision Impairment (*uncorrected with glasses) Autism

____Hearing Impairment (*uncorrected with hearing aids) Other:

__ Depression None

Are vou currently taking any medications?
No Yes
If so, what is (are) the medication(s) treating?

Have you ever received academic and/or testing accommodations in high school or college (e.qg., extended
time, tests in a private room)
No Yes

Do you regularly take stimulant medication (e.g., Ritalin, Adderall)?

No Yes
If Yes, did you take stimulant medication within 12 hours of participating in this study?
No Yes

Have you ever tried stimulant medication before (with or without a prescription)?
No Yes

Do you think you have an ADHD diagnosis?
No Yes

Have you ever had a prior evaluation to determine whether you have ADHD?
No Yes
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Appendix E
Exit Survey-ADHD and Control Groups
| believe that | put forth my best effort on the self-report measure

(Please Circle) No Yes
If No, Please Explain:

| completed the research materials (e.q. self-report measure) honestly and accurately
(Please Circle) No Yes
If No, Please Explain:

Prior to this study, were you aware of the symptoms of ADHD
(Please Circle) No Yes

Prior to this study, | would rank my knowledge of ADHD on a scale of 0-8 as:

0 1 2 3 4 5 6 7 8
No Little Good Very Good Superior
Knowledge Knowledge

Prior to this study, | learned about ADHD from:
(Check all that apply)

____lhave ADHD _____ TV Advertisements
____Family member has ADHD _____Brochures/Pamphlets
_____Friend has ADHD ___News reports
____Research into ADHD (Journal Articles) __ Online websites

I had no knowledge of ADHD before this study
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Appendix F
Exit Survey-Malingering Group
| believe that | attempted to fake ADHD to the best of my ability

No Yes
If No, Please explain

| believe that | was successful in faking ADHD
(Please Circle) No Yes
If No, Please Explain:

| completed the research materials (e.g. self-report measure) as if | was faking ADHD
(Please Circle) No Yes
If No, Please Explain:

Prior to this study, were you aware of the symptoms of ADHD
(Please Circle) No Yes

Prior to this study, | would rank my knowledge of ADHD on a scale of 0-8 as:
0 1 2 3 4 5 6 7 8
No Little Good Very Good  Superior

Prior to this study, | knew about ADHD from:
(Check all that apply)

I have ADHD ____ TV Advertisements
___Family member has ADHD ___Brochures/Pamphlets

____ Friend has ADHD _ News reports
___Research into ADHD (Journal Articles) _ Online websites

I had no knowledge of ADHD before this study

| feel like the ADHD information packet at the beginning of the study was necessary for me to read in
order to successfully fake the symptoms of ADHD
No Yes

I used the following strategies while taking this ADHD self-report measure
(Check all that apply)
___ Selected items that best matched the DSM-V Criteria (provided in handout)
____ Selected items that best matched my previous knowledge of ADHD
_____ Selected items that best matched a person | know with ADHD
____Impulsive with response selection
_____Did not read instructions fully
____ Completed tasks slowly
___ Skipped items
____Re-read items
___ Selected items about Inattention
____ Selected items about Hyperactivity
_ Letting mind wander or “zoning out”
Other:
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