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ABSTRACT

In two studies we examined the potential of a simple emotion recognition task, the Morel Emotional
Numbing Test (MENT), as a performance validity test (PVT) for autism-related cognitive difficulties
in adulthood. The aim of a PVT is to indicate non-credible performance, which can aid the
interpretation of psychological assessments. There are currently no validated PVTs for autism-related
difficulties in adulthood. In Study 1, non-autistic university students (aged 18-46years) were
instructed to simulate that they were autistic during a psychological assessment (simulation
condition; n=26). These students made more errors on the MENT than those instructed to do their
best (control condition; n=26). In Study 2, we tested how well autistic adults performed on the
MENT. We found that clinically diagnosed autistic adults and non-autistic adults (both n=25;
27-57years; 1Q > 80) performed equally well on the MENT. Moreover, autistic adults made
significantly fewer errors than the instructed simulators in Study 1. The MENT reached a specificity
of >98% (identifying 100% of non-simulators as non-simulator in Study 1 and 98% in Study 2) and
a sensitivity of 96% (identifying 96% of simulators as simulator). Together these findings provide the
first empirical evidence for the validity of the MENT as a potential PVT for autism-related cognitive

KEYWORDS
Adulthood; autism; exaggeration;
MENT; performance validity test

difficulties.

Autism was typically known as a diagnosis which people
received in childhood, yet, there is a growing consensus
among clinicians and researchers that autism can also be
diagnosed in adulthood (e.g., Lai & Baron-Cohen, 2015).
However, clinicians and researchers screening for autistic
characteristics in adults face several unique challenges,
including a relatively small empirical knowledge base of
autism in adulthood, a lack of reliable information on a per-
son’s developmental history (due to deceased or old parents),
and a restricted number of age-appropriate diagnostic instru-
ments that can reliably discriminate between autism and
mental health conditions (Bal & Taylor, 2019; Wigham et al.,
2019). These factors all increase the risk of wrong diagnoses
(Fombonne, 2023), including false negatives (missed autism
diagnosis) and false positives (false autism diagnosis). Valid
and reliable assessment tools are therefore crucial to increase
the validity of an autism diagnosis in adulthood.

In the field of neuropsychology, symptom validity tests
(SVTs; assessing the validity of symptoms) and performance
validity tests (PVTs; assessing the validity of test perfor-
mance) are widely used to ascertain the “accuracy or truth-
fulness of the examinee’s behavioral presentation (signs),

self-reported symptoms (including their cause and course),
or performance on neuropsychological measures” (Bush
et al.,, 2005, p. 420). People may exaggerate or even simulate
particular symptoms or difficulties in order to receive an
incentive such as financial and medical aids (i.e., specific
drugs), access to treatment or support, exemptions, or
reduced responsibility for criminal actions (Hardeman, 2006;
Maras et al., 2019; Merckelbach et al., 2009). Although the
exact prevalence of exaggeration and simulation of psycho-
logical or physical difficulties is difficult to determine, and
also varies according to context (e.g., criminal/health care/
vocational/legal; Sweet et al., 2021), sample’s characteristics,
and SVTs/PVTs used (Dandachi-FitzGerald et al., 2013),
exaggeration/simulation is estimated to be as high as 30-60%
for cases of whiplash, chronic fatigue, and chronic toxic
encephalopathy (e.g., Hardeman, 2006; Mestdagh et al,
2019). For mental health conditions such as Attention Deficit
Hyperactivity Disorder (ADHD; Sullivan et al, 2007),
depression (Monaro et al., 2018), and Post Traumatic Stress
Disorders (PTSD; Young, 2017) the prevalence estimations
range from 10% to almost 50%. As yet, SVTs and PVTs are
not commonly used in the diagnostic screening for autism
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in adults, even though a recent survey among clinical autism
professionals showed that about half suspected feigning of
autism in one or more adults (Murphy & Broyd, 2023).
Findings of one earlier study (Dandachi-FitzGerald et al,
2011) suggest that up to 16% of autistic adults might over-
report symptoms of psychopathology and underperform on
a memory-related PVT. However, both measures used are
not key to an autism diagnosis, making it difficult to inter-
pret as an SVT/PVT for autism.

Good quality SVTs and PVTs would increase the validity
of an autism diagnosis in adulthood by reducing false posi-
tives (people falsely diagnosed with autism). Failing to dis-
tinguish between genuine and exaggerated/simulated
difficulties has implications on an individual and population
level. First, a false autism diagnosis may give a person access
to types of care or support that do not fit the persons needs
and abilities, thereby prolonging the route to adequate care
in case of mental health problems unrelated to autism.
Moreover, a false diagnosis likely puts other people (true
positives and false negatives) at a disadvantage due to lim-
ited aids (finances, care). Invalid diagnoses also lead to
unwanted “noise” in research data, decreasing potential
group differences between autistic and non-autistic partici-
pants as well as the effectiveness of autism-specific interven-
tions (Fombonne, 2023). Recently, this problem has been
highlighted in online qualitative autism research, where
some participants were suspected of posing as autistic, pre-
sumably for financial reasons (Pellicano et al., 2023).
Furthermore, invalid diagnoses make it difficult to detect a
specific pattern of cognitive strengths and weaknesses related
to a specific diagnosis (Hoelzle et al., 2019). Finally, invalid
diagnoses potentially endanger society’s trust in the existence
of a specific diagnosis. This is why it is relevant to develop
and assess an SVT/PVT for autism in adults.

Even though autism in adults may still be underdiag-
nosed (Nylander et al., 2013), there are several reasons to
suppose that, at least in some cases, exaggerating or simu-
lating autism symptoms or autism-related difficulties may
be (a) possible and (b) beneficial. First, we argue it is pos-
sible because in autism diagnostic assessments, like in many
other mental health conditions, the main informant is the
adult themself. While it is recommended (NICE, 2012) to
gather information from a proxy and to use standardized
diagnostic measures, clinicians often rely on self-report and
their own impressions (e.g., Taylor et al., 2016). Information
via proxies may be inaccessible (e.g., due to old age, death
of parents) and known standardized diagnostic measures
(e.g., Autism Diagnostic Observation Scale; Lord et al,
2000, 2012) are not always used, as they are considered to
be suboptimal (Shulman et al., 2020; Timimi et al., 2019),
less suitable for adults, and time/money consuming. Second,
a false autism diagnosis might be beneficial for some adults,
as it could increase their and others’ understanding and
acceptance of certain behaviors, choices or preferences (e.g.,
sticking to routines) compared to when no diagnosis or
when an other psychiatric diagnosis is provided. Indeed,
even though people with autism may experience stigmatiza-
tion and ableism (Cage et al., 2019), the stigma of autism
appears substantially less compared to personality disorders,
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psychopathy, schizophrenia, or addiction (Feldman &
Crandall, 2007; Gillespie-Lynch et al.,, 2021). This positive
appraisal of autism relative to other conditions may be due
to an increased emphasis on neurodiversity, strengths and
positive aspects of being autistic (Gillespie-Lynch et al,,
2017), which has successfully contributed to the crucial
emancipation of autistic adults, but may (inadvertently) also
have increased the risk of false positives. Additionally, in
varjous health care policies an autism diagnosis gives access
to or is a requirement to obtain social benefits, support,
treatment, or care. In research, autistic participants may be
financially compensated for their participation (Pellicano
et al., 2023). In forensic cases, an autism diagnosis may lead
to reduced accountability for criminal actions. As was
shown in a vignette study, a disclosure of an autism diag-
nosis of the defendant resulted in fewer guilty verdicts and
more lenient sentencing as compared to when no diagnostic
label was provided (Maras et al., 2019). Given the possibil-
ity and the potential benefits of false (claims of) autism
diagnoses, it is important for both clinical practice and
research to reduce the number of false positives. Currently
there are no tools designed specifically to target the validity
of autistic symptoms (via SVTs) or autism-related (cogni-
tive) challenges (via PVTs) in adults. Therefore, in two
complementary studies we will assess the suitability of a
simple emotion recognition task, the Morel Emotional
Numbing Test (MENT; Morel, 1998), as a potential PVT for
autism-related cognitive difficulties.

The MENT was originally developed as a PVT for PTSD
(Morel, 1998). The test consists of pictures of prototypical
facial expressions and emotion words. The participant is
instructed to link an emotion word (e.g., afraid) to one of
two easily recognizable facial expressions, and, vice versa,
pair a facial expression with one of two emotion words.
According to Hartman (2002), an effective PVT should
meet three criteria: (1) it should lure a simulating individ-
ual to perform beneath their true level of ability, (2) it
should be a face-valid measure of the condition of interest,
and (3) the PVT should in fact be insensitive to the con-
dition of interest. The MENT meets all of these criteria as
a PVT for PTSD (Morel & Shepherd, 2008). The MENT
may also be a suitable PVT for autism-related cognitive
difficulties, because most studies show intact recognition of
simple emotions in individuals with an autism diagnosis
when based on photographs of prototypical whole-face
expressions (Nuske et al., 2013), while (lay) people may
falsely believe that autistic adults have serious difficulties
in emotion recognition on all levels of complexity.
Therefore, we expect individuals who exaggerate or simu-
late autism-related difficulties to make substantially more
mistakes on the MENT compared to autistic adults (with a
validated diagnosis), who may perform quite well on
the MENT.

With two separate studies we examined whether the
MENT meets the three criteria of a valid PVT for
autism-related cognitive difficulties. The primary goal of
Study 1 was to examine whether the MENT lures simulators
into underperformance (criterion 1) and the secondary goal
was to check whether the MENT appears to be a face-valid
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measure of autism (criterion 2). We compared MENT per-
formances of non-autistic students who either received the
instruction to simulate autism (simulation condition) or who
were asked to perform to the best of their knowledge and
ability (control condition). A simulation design is frequently
used in an early, exploratory stage of research to examine
the discriminatory power of new PVTs (Sweet et al., 2021).
We hypothesized that the group of instructed simulators
would perform more poorly on the MENT compared to
controls. The primary goal of Study 2 was to examine insen-
sitivity of the MENT to an autism diagnosis (criterion 3)
and a secondary goal was to check the face validity of the
MENT (criterion 2). We did so by comparing MENT per-
formances of adults with a clinical autism diagnosis to a
matched non-autistic control group. We hypothesized that
the MENT is insensitive to an autism diagnosis, so autistic
adults were expected to perform similarly as non-autistic
controls on the MENT.

Study 1 method
Participants

Participants were 52 first year psychology and psychobiology
students of the University of Amsterdam who received credits
for participating in this study (in 2014-2015). They were ran-
domly assigned to one of two conditions (26 in the simulation
condition, 26 in the control condition). Participants in the two
conditions were comparable with regard to age (#(44) = 0.93, p
= .36, Cohen's d = .27), distribution of men and women (y*(1)
=092, p = .34, ¢ = .13) and symptoms of depression (#(50) =
0.86, p = .39, Cohens d = .24) based on the Beck Depression
Inventory-II (Beck et al.,, 1996). Despite randomization, partici-
pants in the control condition tended to report slightly more
autism characteristics on the Autism-Spectrum Quotient (AQ;
Baron-Cohen et al,, 2001), an autism trait questionnaire, than
those in the simulation condition at screening (#50) = 1.91, p
= .06, Cohens d = .53), please see Table 1 for the descriptives.
However, none of the participants in either condition had or
approached an AQ score of 32 or higher, indicating that no one
showed clinically significant levels of autistic traits (recom-
mended cutoff for a general population sample by
Woodbury-Smith et al.,, 2005).

Measures

The MENT was embedded in a complete (neuro)psycholog-
ical test battery so as to create a more realistic context and

to put less emphasis on the MENT. Even though a complete
neuropsychological assessment is not a standard procedure
when assessing autism in adults, it is common to use multi-
ple tests, questionnaires and interviews.

Morel Emotional Numbing Test (MENT)

The MENT (Morel, 1998) was originally developed as a per-
formance validity test for PTSD. It is a paper-and-pencil task
consisting of three sets of emotion stimuli. The stimuli are
pictures of intense whole-face emotional facial expressions of
two young men (one Caucasian, one African-American) and
words of emotions (happy, sad, angry, calm, surprised, afraid,
confused, sleepy, frustrated, and shy). The emotion words in
the current study were derived from the Dutch version of
the MENT developed by Geraerts et al. (2007). Set I consists
of items of one facial expression with two emotion words.
The participant has to select the word that matches the
expression. Set II consists of items of one emotion word
with two pictures of facial expressions. Here, the participant
has to select the expression that matches the word. Set III
contains items of two pictures of facial expressions and two
emotions words. Again, the participant has to match the
faces and the words. The outcome variable of the MENT is
the number of errors. In previous studies where the validity
of the MENT was assessed as a PVT for PTSD, 79% of sus-
pected simulators of PTSD were detected and 96% of credi-
ble participants were assigned to the non-simulators (Morel
& Shepherd, 2008).

Autism-Spectrum Quotient (AQ)

The AQ (Baron-Cohen et al., 2001) is a 50-item question-
naire developed to assess autistic characteristics in adults.
Each item is a statement (e.g., “I enjoy doing things spon-
taneously”) and the participant rates his/her degree of
agreement (definitely agree, slightly agree, slightly dis-
agree, and definitely disagree). Total score on the AQ can
range from 0 to 50 and a score of 32 or higher in a gen-
eral population sample indicates a clinical level of autistic
traits (Woodbury-Smith et al., 2005). In the present study
the Dutch version of the AQ was used, which has good
internal consistency (a = .81), good test-retest reliability
(a = .78), and good discriminative validity (Hoekstra
et al., 2008).

Faux-Pas Test
The Dutch adult short version of the Faux-Pas Test (Spek
et al, 2010; original version Stone et al, 1998) assesses

Table 1. Participants’ background variables in the experimental and control condition of Study 1.

Simulation (n=26) Control (n=26)
M (SD) Range M (SD) Range
Sex (males/females) 5/21 8/18
Age (in years) 22.52 (7.3) 18.3-46.5 21.0° (2.0) 18.8-27.1
Depressive symptoms (BDI-I) 6.4 (4.5) 0-18 7.9 (7.6) 0-33
Autism traits (AQ) 9.5 (4.6) 2-19 12.3 (5.8) 4-25

3Based on n=23 as not all participants responded when we asked for information regarding their date

of birth.

BDI-Il: Beck Depression Inventory-ll; AQ: Autism-Spectrum Quotient.



theory of mind, the ability to understand mental states
(Premack & Woodruff, 1978). It has been widely used in
autism research and comprises nine stories of social situa-
tions. In five stories, a faux pas exists (a violation of social
rules due to wrongful interpretation or an inability to per-
ceive signals). The participant has to identify whether a faux
pas occurred and answers faux pas related questions. Two
control questions are asked to check correct understanding
of the story. The outcome measure is the total number of
correctly answered questions, with a maximum score of 56.

Additional tests

Other tests, besides the MENT and the Faux-Pas Test, that were
solely included in the (neuro)psychological test battery as fillers
were (1) the Rey Auditory Verbal Learning Test (RAVLT; Rey,
1964), which assesses verbal episodic memory (memorizing a
series of non-related words); and (2) Visual Reproduction (a
subtest from the Wechsler Memory Scale-III; Wechsler, 1997),
which assesses visual episodic memory (memorizing a series of
geometrical figures), please see the Supplementary Material
(Appendix A) for a more elaborate description. As these tasks
were considered filler tasks to convince the participants that it
was a complete psychological assessment, the responses were
neither coded or analyzed.

Exit questionnaire

An exit questionnaire, delivered at the end of the psycholog-
ical assessment, was used to assess if and how participants
in the simulation condition used a strategy to simulate
autism. For each measure, participants were asked whether
they deliberately performed worse than they normally would
have, performed better than they normally would have, or
did not use a strategy to simulate autism. Furthermore, par-
ticipants in the simulation condition were asked to rate on
a 5-point Likert scale how motivated they had been to sim-
ulate autism (1= not motivated at all; 5=very motivated)
and how successful they thought they had been in simulat-
ing (1= not successful at all; 5=very successful). Participants
in the control condition were asked to rate how an individ-
ual with autism (with comparable age and IQ) would per-
form on each of the tests compared to their own performance.
They could select: 1) worse than I, 2) better than I, or 3)
similar as I. Also, they were asked to rate on a 5-point
Likert scale how motivated they had been to do their best
(1= not motivated at all; 5=very motivated).

Procedure

The project was approved by the appropriate institutional
research ethics committee in 2014 [2014-BC-3951] and was
in accordance with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. All participants
gave their written informed consent to participate in the
study. Prior to the experiment, all participants received the
AQ and an information brochure about autism traits in adults
via email. The information brochure described social and
communication impairments, emotion recognition problems,
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and restricted or repetitive interests and behaviors. Participants
were instructed to fill in the AQ and read the digital brochure
before they attended the experiment. Each participant was
invited for an individual test session in the university lab and
the session lasted approximately 80 minutes. The MENT was
integrated in a test battery (see Supplementary Material),
because we aimed to mimic a complete psychological assess-
ment to increase similarity with a real life diagnostic test sit-
uation and to make it more challenging for the participants
in the simulation condition. The order of the test battery
varied and was counter-balanced across conditions in an
even, nonrandom fashion. The MENT was either given early
(after 15minutes of testing) or late (after 60 minutes of test-
ing) in the session.

Before the start of the test session, each participant was ran-
domly assigned to the simulation or the control condition. The
experimenter checked whether the participant had read the
information brochure (see the Supplementary Material [Appendix
B] for a brief section of the information brochure regarding
emotion recognition) and asked the participant to mention a
couple of autism characteristics. If the participant spontaneously
mentioned “emotion recognition problems’, the experimenter
would continue with the experiment. If not spontaneously men-
tioned, the participant was prompted by the experimenter to tell
more about the “social, communicative, and emotional prob-
lems” which autistic people are believed to experience. If the
participant still did not bring up emotion recognition problems,
the experimenter would mention these before continuing with
the experiment.

Participants in the control condition received the follow-
ing instruction from the experimenter: “I will administer
several tests that a psychologist could use in diagnostic prac-
tice. It is important that you do your best, so that your test
performances will correctly reflect your abilities”

Participants in the simulation condition received a scenario
in order to facilitate the simulation of autism. Scenarios are fre-
quently used in simulation studies and it is generally more dif-
ficult to detect simulation when the simulation scenario is
relatively subtle and in a non-forensic context (Merckelbach
et al., 2009). Because we wanted to motivate participants to sim-
ulate autism as credibly as they could, we added that the “most
credible simulator of autism” would be rewarded €20,- upon
completion of the data collection of the study. In reality, a par-
ticipant in the simulation condition was randomly selected to
receive the reward after data collection completion. Detailed
instructions for the simulators can be found in the Supplementary
Material (Appendix C).

After participants finished the test battery, they filled in
an exit questionnaire. Participants in the simulation condi-
tion were instructed to stop simulating and answer the ques-
tions according to their own beliefs. All participants received
credits for their participation. Upon request, participants
received a brief description of the group results of the study.

Statistical analyses

Exclusion criteria for the statistical analyses were (1) an AQ
score of 32 or higher at screening, indicating a clinical level
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of autistic traits, and (2) responses on the exit questionnaire
of participants in the simulation condition indicating that
they had not used a strategy to simulate autism on the
MENT or had not been motivated to simulate autism (score
of 1 or 2 on a 5-point scale).

Following the statistical recommendations by Binder
et al. (2014), we chose a one-tailed independent t-test (or a
one-tailed Mann-Whitney U test in case of a non-normal
distribution) to check whether the participants in the sim-
ulation condition made more errors on the MENT com-
pared to the control group. To determine the optimal cutoff
point on the MENT for distinguishing simulating partici-
pants from non-simulating participants, we used a receiver

Table 2. Responses on the exit questionnaire of Study 1.

operating characteristic (ROC) curve analysis (Hosmer
et al, 2013). We performed two additional analyses to
check whether participants in the simulation condition were
successfully simulating autistic traits. First, we used a paired
t-test to compare their AQ scores during simulation to their
own AQ scores during screening. Second, with an indepen-
dent t-test (or a one-tailed Mann-Whitney U test in case of
a non-normal distribution) we examined whether partici-
pants in the simulation condition performed more poorly
on the Faux-Pas Test compared to the control group. Please
note that data on key variables (excluding personal infor-
mation to ensure participants’ anonymity) can be found via
the Open Science Framework (https://osf.io/qckhe/).

Simulation

Control

“I performed intentionally worse on

“An individual with autism

this task” would perform worse than I”
Yes No Yes No
Morel Emotional Numbing Test 26 (100%) 0 (0%) 25 (96%) 1 (4%)
Rey Auditory Verbal Learning Test? 4 (15%) 22 (85%) 4 (17%) 20 (83%)
Visual Reproduction (WMS-III) 6 (23%) 20 (77%) 3 (12%) 23 (88%)
Faux-Pas Test? 24 (92%) 2 (8%) 24 (96%) 1 (4%)

WMS-IIl: Wechsler Memory Scale-lll. 2Based on n=24 in control condition; "Based on n=25 in control condition.

Figure 1. Distribution of number of errors (x-axis) on the MENT made by the number participants (y-axis) in the control (top panel) and simulation (bottom panel)

condition.
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Study 1 results
Exit interview data

Based on the exclusion criteria, we did not have to exclude
any of the participants from the statistical analyses. First,
looking at the data from the exit interview, all participants
in the simulation condition reported that they had inten-
tionally performed worse on the MENT than they normally
would have (see Table 2). Furthermore, all but one (96%)
participant in the control condition reported that they
expected a person with autism to perform worse on the
MENT than they had (see Table 2).

MENT data

Because errors on the MENT were not normally distrib-
uted in the control condition (as can be seen in Figure 1)
and log-transformation did not lead to a normal distribu-
tion, we used a Mann-Whitney U test to compare the error
rate between the simulation and the control condition. As
expected and in line with the exit interview data, partici-
pants instructed to simulate autism made significantly
more errors on the MENT (M=21.3, SD=7.6) than those
in the control condition (M=1.6, SD=1.2; U=0.00, Z=6.2,
p < .001). The effect size was very large (r=0.9, 95% CI
[0.6, 1.1]).

The ROC curve analysis showed that a cutoff point of 4.5
errors on the MENT would be an optimal point to reach
100% specificity (every participant who was not simulating
would be detected as a non-simulator) as well as 100% sen-
sitivity (every participant who was simulating autism would
be detected as a simulator). However, because the highest
number of errors by a non-simulator (4) was very close to
the lowest number of errors made by a simulator (5), and it
is important to reduce the risk of falsely identifying a
non-simulator as a simulator, we increased the cutoff point
to 7 errors (increasing specificity at the cost of sensitivity;
Sweet et al., 2021) based on the ROC curve. This new cutoff
point led to 100% specificity and 96% sensitivity of
the MENT.

Simulation checks

AQ; When we compared AQ-scores of simulating partic-
ipants to their own AQ-scores during screening, we found
that AQ-scores during simulation were significantly
increased (#(25) = 33.6, p < .001, Cohen’s d=6.6) and all
individual AQ-scores during simulation were well above
the clinical threshold of 32 (M=45.1, SD=3.8). This
finding indicates that all participants in the simulation
condition were able to simulate autism characteristics
on the AQ.

Faux-Pas Test; In line with the responses given on the
exit questionnaire, simulating participants performed signifi-
cantly worse on the Faux-Pas Test (M=31.8, SD=5.6) com-
pared to the participants in the control condition (M=50.7,
SD=4; U=6, Z=6.1, p < .001). The effect size was large
(r=0.8, 95% CI [0.6, 1.1]).
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Discussion Study 1

Non-autistic students who were instructed to simulate autism
made substantially more errors on the MENT compared to
students who were instructed to do their best. Hence,
instructed simulators could be reliably differentiated from
non-simulators based on MENT performances. An analysis
of the responses on the exit questionnaire revealed that all
simulating participants had deliberately performed worse on
the MENT and all but one participant in the control condi-
tion expected a person with autism to perform worse on the
MENT. This indicates that participants seemed to believe
that autistic people demonstrate poor facial emotion recog-
nition, even when emotional displays are straightforward
and simple. Together these findings support the idea that
people perceive the MENT as a measure of autistic traits.

Participants instructed to simulate autism also reported
clinical levels of autistic traits on the AQ and performed
more poorly on the Faux-Pas Test compared to the control
group. Previous studies have shown that simulating may be
relatively easy when based on self-report questionnaires
(Musso & Gouvier, 2014; Sweet et al.,, 2021; Tucha et al,,
2009), and our AQ data support this. However, our Faux-Pas
Test data suggest that classic tests to measure social cogni-
tion, a skill often said to be hampered in autistic individuals
(Lever & Geurts, 2016), may be susceptible to simulation as
well. This is particularly noteworthy as social cognition tests
can be part of the autism diagnostic process. Simulation on
more general cognitive tasks is also commonly observed in
simulation studies focusing on cognitive profiles (e.g.,
Hardeman, 2006; Mestdagh et al., 2019).

Study 1 has some limitations that we should consider.
First, we emphasized that credibility was important in the
simulation condition and credibility would potentially be
rewarded, yet the high AQ scores of the simulation group
(M=45.1), their poor performance on the Faux-Pas Test,
and the high number of errors on the MENT suggest that
some participants may have grossly exaggerated autistic traits
rather than realistically portraying an autistic person. This is
potentially problematic, because extreme underperformance
by instructed simulators may not resemble performance by
people who simulate or exaggerate in a clinical or forensic
context. One should always keep in mind that simulation or
exaggeration by instructed simulators is likely more easily
detected by PVTs/SVTs than performances of those sus-
pected of simulation or exaggeration in a clinical or forensic
context (Sweet et al., 2021; Vickery et al., 2001). Moreover,
the fact that all participants in Study 1 were first year psy-
chology or psychobiology students increases the likelihood
that they already had some basic knowledge of autism.
Nonetheless, in future simulation studies it is recommend-
able to assess participants’ knowledge about autism more
systematically and also to actively involve autistic adults in
the study so as to create better information about autism in
adults and a more realistic simulation condition.

Note that participants made a deliberate decision to per-
form below their ability on some tests, but not the two
memory tests, suggesting that they seemed at least partly
successful in their understanding and display of an autistic
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Table 3. Participants’ background variables in the clinical and control group of Study 2.

Autism Group? (n=25)

Control Group (n=25)

Group comparison

Measure M (SD) Range M (SD) Range t value (48) 95% Cl p Cohen'’s d
Sex (males/females) 15/10 15/10

Age (years) 489 (6.3) 27-56 49 (6.5) 27-57 -0.11 —3.84 to 3.44 9N —0.02
1Q 124.8 (16.8) 98-155 121.5 (13.9) 100-149 0.75 —5.49 to 12.05 46 0.22
Autistic traits (AQ) 30.9 (6.7) 14-42 12 (5.4) 5-25 1 15.43 to 22.33 <.01 3.17

3Based on the Mini International Neuropsychiatric Interview eight autistic participants also met criteria for an anxiety disorder and five for ADHD.

pattern of performances. However, because the memory tests
were primarily meant as filler tests, these data were not
coded nor analyzed, which is an additional limitation of
Study 1. Interestingly, the number of errors on the MENT
by the instructed autism simulators approximated the aver-
age number of errors made by the group of veterans who
were suspected of simulating PTSD (non-instructed simula-
tors) in the Morel (1998) study. This tentatively suggests that
people suspected of simulating may perform quite similarly
as instructed simulators on the MENT, although further
research in a clinical context is needed to confirm this.

Study 1 provides “proof of concept” of the MENT as a
potential PVT for autism-related cognitive difficulties.
Research with actually autistic adults is necessary to further
test the validity of the MENT (Sweet et al., 2021). In Study
2, we therefore tested Hartman’s third PVT criterion (insen-
sitivity to the condition of interest) and second criterion
(face-validity) by comparing MENT performances of adults
with and without a clinical autism diagnosis. We hypothe-
sized that autistic adults would perform similarly on the
MENT as non-autistic adults.

Study 2 method
Participants

Twenty-six adults with a clinical autism diagnosis (autism
group) and 26 non-autistic controls between 27 and 57 years
and individually matched on age and biological sex (control
group) were recruited for Study 2, which took place in 2014.
Autistic participants were recruited via an adjacent, larger
study at the University of Amsterdam with a focus on symp-
tomatology, co-occurring conditions, and cognition in autis-
tic adults (e.g., Geurts et al, 2021; Lever & Geurts, 2016).
All participants in the autism group had received their clin-
ical diagnosis in adulthood prior to (between 2006 and
2013) and independent from this study by a multidisci-
plinary team, including a psychiatrist or psychologist,
according to DSM-IV-TR criteria (APA, 2000). Exclusion
criteria were a current mood or psychotic disorder according
to the Mini International Neuropsychiatric Interview
(M.ILN.I, Van Vliet et al, 2000; original version Sheehan
et al., 1998) and/or an estimated IQ below 80 as indicated
by performance on two subtests (Vocabulary and Matrix
Reasoning) of the Dutch version of the Wechsler Adult
Intelligence Scale (WAIS-III, Uterwijk, 2000). One autistic
participant had a current mood disorder and was therefore
excluded from the analysis, along with their matched con-
trol. Control participants were recruited via the authors
social networks, matched on age and biological sex of the

autistic participants. Exclusion criteria for adults in the con-
trol group were (1) close relatives with autism (i.e., parent,
child, sibling) and/or (2) an AQ score above the cutoff of
32, indicating a relatively high level of autism traits (recom-
mended cutoff for general population samples by
Woodbury-Smith et al., 2005). Based on these criteria, none
of the control participants had to be excluded from the anal-
yses. Please note that six adults with a clinical autism diag-
nosis had an AQ score below the recommended cutoff for a
referred clinical sample (<26; Woodbury-Smith et al., 2005).
However, as they all had a clinical diagnosis and exploratory
analyses revealed that results were similar with or without
these participants, we chose not to use the AQ score as a
stringent inclusion criterion.! Hence, we included 50 partic-
ipants in our data analyses (see Table 3). IQ was matched
on group level. Nobody in the control group used psycho-
tropic medication on a permanent basis compared to eleven
adults in the autism group. Five autistic adults used methyl-
phenidate and abstained from its use 24 hours preceding and
during their participation. Other medication was continued
during participation as abstinence would influence daily
functioning too much (3x antipsychotics, 6x antidepressants,
1x benzodiazepines).

Measures

For a description of the MENT, the AQ, and the Faux-Pas
Test we refer to the method section of Study 1. Because par-
ticipants were informed that the aim of Study 2 was to
examine emotion recognition in adults with and without
autism, the Faux-Pas Test and the Emotion Recognition Task
were included in the test battery. Other measures used to
assess eligibility for the study are described in the
Supplementary Material (Appendix A).

Emotion recognition task

The Emotion Recognition Test (ERT; Montagne et al., 2007)
consists of short video clips of facial expressions (for details
see Frigerio et al., 2002). The expressions on screen change
from neutral to one of four different intensities (0-40%,

1.  When the statistical analyses were repeated including only the
participants that met all inclusion criteria (n,= n,= 19), the find-
ings of the main confirmatory analysis were comparable with the
current findings, although the BF; for the MENT and ERT
slightly changed, hinting at undecisive evidence for similar
MENT performances and moderate evidence for similar ERT
performances.
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0-60%, 0-80%, and 0-100%) of happiness, sadness, anger,
fear, surprise, or disgust. Participants are instructed to select
one of six emotion words to match the expression without
time constraints. The outcome measure is the total number
(range 0 to 96) of correctly identified expressions.

Study purpose questionnaire

To evaluate whether the participants believed the study’s
supposed aim (examine emotion recognition) and whether
they were blind to the assessment of performance validity,
the experimenter asked participants: “What was, according
to you, the purpose of this study?” Also, participants were
asked to rate their ability to recognize emotions on a
100 millimeter visual analogue scale from ‘0" (“I am unable
to recognize emotions”) to “100” (“I am very good at recog-
nizing emotions”). The outcome measure is the distance in
millimeters on the scale.

Procedure

The project was approved by the appropriate institutional
research ethics committee in 2014 [2014-BC-3472] and was in
accordance with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. All participants
were informed that the research aim was to determine emo-
tion recognition abilities in autistic people. Once written
informed consent was obtained, participants were tested in a
2-hour session, including a short break. In addition to the
earlier described materials, six other questionnaires were
administered for the purpose of the adjacent study. The task
order varied and was counterbalanced across participants.

Upon study completion, all participants received full
debriefing about the study. Autistic participants received a
reimbursement of travel expenses (maximum of €20) and
control participants were compensated with €15 for their
participation.

Data analyses

An a priori power analysis (1 - 8 = .95, a = .05, effect size =
45) for typical frequentist analyses showed that a sample size
of 45 participants was required to detect potential differences in
means and frequencies between the autism and control group
with a medium to large effect size (Cohen, 1992). However,
given our hypothesis (i.e., the autism and control group will not
differ in MENT performance) we used Bayesian hypothesis
testing (Jeffreys, 1961). This statistical procedure calculates the
extent to which the data support hypothesis A (e.g, null
hypothesis) over hypothesis B (e.g., alternative hypothesis),
expressed by a Bayes factor (BF; Rouder et al., 2009). We used
Bayesian interference primarily to determine whether there is
evidence in favor of the null hypothesis, so called “evidence of
absence” (Dienes, 2014). For example, a BF,, of 4 indicates that
the data are four times more likely to have occurred under the
null hypothesis (0) than under the alternative hypothesis (1), a
BF,, of 4 indicates the opposite. Even though BFs can be inter-
preted continuously, a rule of thumb which is often used to
categorize evidential strength (see van Doorn et al, 2021) is:
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BFs between 0.3 and 3 are defined as undecisive (ie., not
reflecting enough evidence for either hypothesis), BFs between
3 and 10 indicate moderate evidence, between 10 and 30 strong
evidence, between 30 and 100 very strong evidence, and above
100 extreme evidence for the null or the alternative hypothesis.
An important aspect of Bayesian statistics is that one needs to
define the priors (i.e., belief about the effect before observing
the data). In this case we used the default setting in JASP
which is a Cauchy prior set at 0.707. To assess the robustness
of the BFs obtained we included a robustness check using a
range of different prior distributions (BF robustness plots are
provided in Appendix D, Supplementary Material). If a BF did
not seem robust, this is noted in the results section.

As an additional check for participants’ blindness to the
study’s true purpose, answers on the study purpose ques-
tionnaire were qualitatively evaluated to verify whether par-
ticipants were indeed blind to performance validity testing.
Additionally, we ran an independent t-test on self-rated
emotion recognition ability to test whether autistic adults
rated themselves less able than adults without an autism
diagnosis. Furthermore, to determine whether theory of
mind and/or emotion recognition was poorer in the autism
group compared to the control group, two Bayesian inde-
pendent t-tests were performed with Faux-Pas Test/ERT per-
formance as dependent variable(s).

BFs and robustness checks were computed using JASP
0.17.3 (JASP Team, 2023). All other analyses were done
using SPSS V22 (IBM Corp, 2013). Assumptions for the
mentioned analyses were checked, as well as outliers using
the Outlier Labeling Rule (Hoaglin & Iglewicz, 1987). With
this method, the bounds of the lower and upper quartile of
the data are estimated and data points that exceed these
bounds are identified as outliers. Please note that the data
including key dependent measures (excluding personal infor-
mation to ensure anonymity) can be found at OSF (https://
osf.io/qckhe/) and main JASP results can be found in
Appendix D (Supplementary Material).

Finally, the cutoff point as determined by the ROC curve
analysis from Study 1 was applied to the non-simulating
adults of Study 2 to check how many individuals were cor-
rectly identified as non-simulators. Furthermore, we did a
one-sample t-test (or a Mann-Whitney U test in case of a
non-normal distribution) to compare the mean number of
errors on the MENT by the autistic adults in Study 2 to the
mean number of errors made by the simulating group in
Study 1.

Study 2 results
Assumptions and outliers

MENT performance was not normally distributed across
groups. Within the autism group specifically, MENT perfor-
mance was positively skewed. Therefore, data were trans-
formed wusing log transformation (Field, 2009). After
transformation, all assumptions were met to execute the
Bayesian independent t-test on MENT performance (Field,
2009). No significant outliers were detected within the trans-
formed MENT data.
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Table 4. Descriptives and results of confirmatory and exploratory analyses of Study 2.

Autism group (n=25)

Control Group (n=25)

Group comparison

Measure M (SD) Range M (SD) Range t value (48) 95% ClI p Cohen'’s d

MENT (# of errors) 1.9 (1.5) 0-6 23 (1.9 0-8 —0.42 —0.16 to 0.11 .67 -0.12

Rated emotion 57.6 (19.7) 20-85 79.4 (10.2) 60-100 -4.93 —30.83 to —12.84 <.01 —1.42
recognition (%)

Faux-Pas Test 45.8 (3.7) 37-51 48.9 (4) 43-55 -2.89 —5.36 to —0.96 .01 —0.82

ERT (total score) 60.9 (9.4) 42-79 58.9 (8.3) 42-74 0.77 —-3.12 to 6.96 45 0.23

MENT = Morel Emotional Numbing Test, ERT = Emotion Recognition Test.

With regard to all exploratory analyses, homogeneity of
variance was not met for the data of self-rated emotion rec-
ognition ability thus the test values which take this violation
into account are reported. All further assumptions were met
to execute the exploratory analyses, and no outliers were
detected.

Matching

Individual matching on age and biological sex was success-
ful. In addition, IQ was successfully matched on group level.
As expected, the autism group had significantly higher AQ
scores than the control group (see Table 3).

Confirmatory analyses: MENT

In line with our hypothesis, autistic participants performed
equally well on the log transformed MENT as their matched
controls as BF;,, = 3.3 (see Table 4 and Appendix D,
Supplementary Material). The observed data are, therefore,
3.3 times more likely to have occurred under the null
hypothesis than under the alternative hypothesis. Thus, there
is moderate evidence in favor of the null hypothesis (i.e., no
difference between groups) in comparison to the alternative
hypothesis. The error percentage is <0.01 which indicates
that the obtained BF is sufficiently stable.

Exploratory analyses: study purpose questionnaire,
Faux-Pas Test, and ERT

Purpose of the study questionnaire

None of the participants indicated any awareness that valid-
ity of their performance was evaluated in the current study.
All reported that the purpose of the study was to investi-
gate emotion recognition in autistic individuals and con-
trols. One autistic participant stated that the purpose of the
study was to exclude poor emotion recognition as a key
characteristic of autism. Autistic participants rated their
emotion recognition ability significantly lower compared to
the control group (see Table 4), with BF =1600. The
observed data are, therefore, 1600 times more likely to have
occurred under the alternative hypothesis than under the
null hypothesis. Thus, there is extreme evidence in favor of
the alternative hypothesis (i.e., the two groups differ in
their ratings) in comparison to the null hypothesis. The
error percentage is <0.001 which indicates that the obtained
BF is stable.

Faux-Pas Test

Participants with a clinical autism diagnosis performed sig-
nificantly worse on the Faux-Pas Test in comparison to
their matched controls (see Table 4), BF,,=7.5. Given the
data, there is moderate evidence in favor of the alternative
hypothesis in comparison to the null hypothesis. The error
percentage is <0.001, indicating that the obtained BF
is stable.

ERT

Participants with a clinical autism did not perform signifi-
cantly worse on the ERT in comparison to their matched
controls (see Table 4), BF,; = 2.8. The observed data are
therefore 2.8 times more likely to have occurred under the
null hypothesis than under the alternative hypothesis, indi-
cating that the evidence is undecisive. The error percentage
is <0.01 which indicates that the obtained BF is suffi-
ciently stable.

Exploratory comparison with Study 1

We applied a cutoff score of 7 errors on the MENT data
(based on Study 1) to check whether all non-simulators in
Study 2—with and without an autism diagnosis—would be
correctly identified as a non-simulator. All but one partici-
pant in Study 2 (n=49) were identified as a non-simulator,
indicating a specificity of 98%. A comparison between the
autistic adults in Study 2 and the participants in the simula-
tion condition of Study 1 showed that simulating partici-
pants made significantly more errors on the MENT compared
to the autistic adults (U=1.5, Z =-6.1, p < .001). The effect
size was very large (r=-0.9, 95% CI [0.6, 1.1]).

Discussion Study 2

As hypothesized, adults with and without an autism diagno-
sis did not differ in their MENT performances. In fact, the
group of autistic adults performed substantially better on the
MENT (made far fewer mistakes) than the group of
instructed simulators in Study 1. This is the first tentative
evidence that the MENT is insensitive to a clinical diagnosis
of autism in adults with a normal to high IQ and thus
seems to fulfill the third Hartman (2002) criterion of an
effective PVT. Furthermore, exploratory analyses demon-
strated that autistic adults generally believed that their emo-
tion recognition was poor, satisfying criterion 2 (i.e., people
have the false belief that the MENT assesses autistic traits).
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Hence, the MENT appears to be a face-valid measure of
autistic traits, even though autism is in fact not related to
performance on the MENT. The outcomes of Study 2 offer
additional support for the MENT as a potential PVT for
autism-related cognitive difficulties.

Alternative explanations and limitations of Study 2 must
also be considered. First, while we showed that the MENT
is insensitive to an autism diagnosis, it is uncertain to what
extent our results generalize to autistic individuals of all ages
and (below) average intellectual abilities. Average to high
intellectual abilities are often observed in autistic people
who are diagnosed in (late) adulthood (Lai and Baron-Cohen
(2015). These late-diagnosed people may have been missed
earlier because their strong cognitive skills in part compen-
sate for social impairments. Hence, one might argue that the
autistic adults in Study 2 may have performed exceptionally
well on the MENT due to their high IQ levels. However,
research has shown that, despite general emotion recognition
problems in autism (Uljarevic & Hamilton, 2013), most
autistic individuals with an average to high IQ are in fact
well able to recognize the type of emotions we included
(Nuske et al, 2013). Also, their slightly, but significantly
worse performance on the Faux-Pas Test (compared to the
non-autistic group) demonstrates differences in grasping
others’ intentions and eliminates the alternative interpreta-
tion that their IQ levels conceal any autism-related chal-
lenges. Second, and closely related to the previous point, our
participants with an autism diagnosis were all diagnosed as
an adult and this possibly restricts the generalization of our
findings to adults with an earlier (child) autism diagnosis.
Yet, we believe the late age of diagnosis should in fact be
viewed as a strength of the study, because the MENT may
ultimately—if deemed valid—be used as a PVT in psycho-
logical assessments of autism in adults (rather than adults
already diagnosed in childhood). Third, the relatively high
proportion of autistic women in our clinical sample (com-
pared to the prevalence of women in the autistic population)
may have led to a better overall performance on the MENT,
because females tend to outperform males on emotion rec-
ognition tasks (Montagne et al., 2005). However, males and
females did not differ in their performance on the MENT
and a rerun of our (underpowered) analyses without females
supported the observed null finding.> Moreover, given the
rise of adult autism diagnoses in females in particular
(Huang et al, 2021, Underwood et al, 2022; but see
Rutherford et al, 2016), the high proportion of autistic
females in our study may also be considered a strength.

2. We performed an exploratory t-test with biological sex as the
independent variable and transformed MENT scores as the
dependent variable. The mean error score on the MENT (M, .
=19, SD, s = 1.5 and M, 1.q = 2.4, SDgpaes = 1.9) did not

differ across biological sex (#(48) = -0.67, p = .51). The rerun of

our confirmatory analysis without females showed undecisive
evidence for similar MENT performances of the autism (M=1.6,

SD = 0.9) and control group (M=2.2, SD = 2.0; #(28) = -0.65,

p = .52, BF,, = 2.5).
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General discussion

Exaggeration and simulation of autistic traits or autism-related
cognitive challenges have hardly been examined thus far,
likely because these are highly controversial topics. However,
in this paper we argue it is possible that autistic traits can
be simulated or exaggerated by some adults based on exag-
geration and simulation rates of other conditions such as
ADHD (Sullivan et al., 2007; Tucha et al., 2009), clinicians’
suspicion of feigning autism in adults (Murphy & Broyd,
2023), and the less than perfect practice of diagnosing
autism in adulthood (Bal & Taylor, 2019), including a strong
reliance on self-report. Indeed, in Study 1, we found that
autism simulators scored well above the clinical threshold on
the Autism-Spectrum Quotient, a widely used screener ques-
tionnaire for autistic traits in adults (Hoekstra et al., 2008).
This seems to suggest that simulators can report behavioral
tendencies and preferences corresponding with an autistic
profile. This warrants caution using the AQ in the autism
diagnostic process and further confirms the need for PVTs/
SVTs. We further argue that simulation or exaggeration of
autistic traits or autism-related cognitive difficulties may not
only be possible, but may also be beneficial for some people
(e.g., reduced stigma compared to other psychiatric diagno-
ses (Gillespie-Lynch et al., 2021), financial gains for research
participation (Pellicano et al., 2023)). To reduce the likeli-
hood of false positives, it is crucial to develop validated
PVTs for autism-related difficulties. PVTs have the advan-
tage over SVTs of relying on performance rather than
self-reported traits. Indeed, a recent factor analysis study
demonstrated that SVTs, rather than PVTs, loaded onto the
same latent factor as symptom reports (Ord et al, 2021).
Additionally, the same study showed that PVTs and SVTs
assess distinct, but related constructs. Therefore, failing a
PVT for autism-related cognitive difficulties is likely associ-
ated with a non-credible presentation of autism symptoms,
but this remains to be tested in clinical practice. Only when
we have a validated PVT we can empirically test whether
exaggeration/simulation is a problem in some adults with
possible autism.

The current two studies were the first to consider the
MENT as a potential PVT for autism-related cognitive
difficulties. According to Hartman’s criteria (Hartman,
2002), a PVT should encourage a simulator to perform
beneath their true level of ability (criterion 1), should
appear to measure traits of the condition of interest (cri-
terion 2), and should be insensitive to the condition of
interest (criterion 3). The MENT appears to fulfill all of
these criteria in this first study of adults instructed to
simulate autism and adults with a clinical diagnosis of
autism. First, and crucially, instructed simulators could be
reliably differentiated from non-simulators based on
MENT performances (satisfying criterion 1). Second, par-
ticipants in Studies 1 and 2 believed poor emotion recog-
nition or poor performance on the MENT would
characterize autistic people (satisfying criterion 2). Third,
adults diagnosed with autism in adulthood in fact per-
formed equally well on the MENT as adults without
autism (satisfying criterion 3). When we applied a
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relatively conservative cutoff point of seven errors, we
specificity of 298% (identifying 100%
non-simulators as non-simulator in Study 1 and 98% in
Study 2) and a sensitivity of 96% (identifying 96% of sim-
ulators as simulator). Summing up, our findings provide
first empirical evidence for the validity of the MENT as a
potential PVT for autism-related cognitive difficulties.

Individual PVT results should be interpreted carefully.
Because feigning can best be understood as a dimensional
construct (Merten & Rogers, 2017), any cutoff score on a
PVT creates an artificial categorical distinction. Therefore,
examiners should be aware that performances close to the
recommended cutoff may either be genuine or exaggerated/
simulated. Furthermore, non-credible performance on a sin-
gle PVT should not be taken as a definite indicator of
feigning or exaggerating (Sweet et al., 2021). Instead, some-
one’s complete test results and background should be taken
into consideration, including the results of multiple PVTs
and a person’s cultural and ethnical background (Sweet
et al, 2021), as the validity of PVTs and response styles
may vary across culturally diverse groups (Merten &
Rogers, 2017).

Autism-specific PVTs are relevant for actually autistic
individuals, clinicians, and researchers. A successful method
to detect autism-related exaggeration/simulation will likely
(1) optimize care and support for individuals with a verified
autism diagnosis, due to reduced “noise” in the autism
group, and (2) reduce misconceptions of autism (Fombonne,
2023; Tucha et al.,, 2009). While a PVT may be particularly
valuable in cases where the external benefits of an adult
autism diagnosis are relatively high, such as forensic cases
(e.g., in case of simulation, Maras et al, 2019), it is also
important when a clinician wants to map someone’s psycho-
logical strengths and weaknesses (e.g., in case of exaggera-
tion, Bush et al., 2005). Finally, it is worth mentioning that
people performing poorly on the MENT in a clinical context
may still require clinical care and support as exaggeration/
simulation may be a sign of mental health problems and
unmet needs. Indeed, simulation and exaggeration of partic-
ular psychological/cognitive problems can co-exist with
veridical ~ psychological/cognitive (Merten &
Merckelbach, 2013).

For now, our studies regarding the usefulness of the
MENT as a PVT for autism-related cognitive difficulties
provide evidence in favor of the validity of this measure.
However, given the artificial lab conditions of our studies
(e.g., simulation with an emphasis on emotion recognition
problems), research in a clinical setting is necessary to fur-
ther replicate or nuance our findings. It is likely that simu-
lators in a
underperformance on the MENT. The next step therefore is
to test the usability of the MENT to determine how people
referred with a suspicion of autism perform on the MENT
as compared to simulators and already diagnosed autis-
tic adults.

reached a

problems

real-world context show less extreme
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