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Research suggests studying personalities of ingalgdwith Autism Spectrum Disorder (ASD)
could give insight into the heterogeneity that exisithin ASD. The present study aimed to: (1)
determine the extent to which the Five Factor MaddPersonality (FFM) and its facets account
for variability in ASD symptomatology (2) verify ffierences in average FFM personality
profiles of adults with and without ASD and (3)ittentify distinct behavioral phenotypes that
exist within ASD. A sample of 828 adults completed online survey consisting of an autism
diagnostic questionnaire (RAADS-R) and an FFM peafity questionnaire (IPIP-NEO-120).
Results indicate that IPIP-NEO-120 facet scoreswaaicfor 70% of the variance in RAADS-R
scores. Neuroticism positively correlated with RABIR scores, while Extraversion, Openness
to experience, Agreeableness, and Conscientiousmegatively correlated with RAADS-R
scores. In addition, four distinct FFM personaktybtypes emerged within adults with ASD

based ork-means cluster analysis.
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Introduction

Though the prevalence of Autism Spectrum Disord&t) in adults is unknown, the
prevalence rate in children has dramatically riseer the last two decades, and those who were
diagnosed at the beginning of this growth periogehaow reached adulthood (Mazefsky & White,
2014). Affecting as many as 1 out of every 68 akitd ASD is a lifelong neurodevelopmental condition
characterized by core deficits in social commumdcaand restricted, repetitive patterns of behavior
(Centers for Disease Control, 2014). ASD is refiétreas a “spectrum disorder” due to the range of
severity of symptoms that these individuals expege(Wing, 1997). Some individuals who meet
criteria for autism and function intellectuallytime average or better range are typically refetoess
having high-functioning autism (HFA). However, mansensus on the definition of HFA exists among
researchers and clinicians (Eaves et al., 1994, RD06; Carpenter et al., 2009). Research suggests
studying the personalities of individuals with aaticould give better insight into the heterogentigt
exists within the autism phenotype (Eaves et 8041 Ozonoff et al., 2005; Hepburn & Stone, 2006;
Schwartz et al., 2009; Wing, 1997).

Personality research has aimed to answer the qune$thy do certain people respond
differently to the same situations? Personalitifgnepresent people’s tendencies to manifestqudati
patterns of cognition, emotion, motivation, anddsebr, in response to a variety of eliciting stimamnd
situations (Fleeson, 2001). Based on extensivarelsérom a variety of cultures and age groupsgthe
is a well-established consensus among personabgarchers that the Five Factor Model of Persgnalit
(McCrae & Costa, 1987) provides a robust accoutth@idimensions of human personality variation
and behavior (e.g. Goldberg, 1990; Digman, 1990FRst et al., 2000; McCrae & John, 1992; Ozer &
Benet-Martinez, 2006). The Five Factor Model of$@eality has been suggested as a useful framework

for studying psychopathology due to the fact thatBig Five solution appears when measures of



abnormal and normal personality traits are factalyzed together (Markon, Krueger, & Watson,
2005). To date, very little is known about the pegity traits associated with Autism Spectrum
Disorders, and even less is known regarding howviithaals with autism present in terms of the Five
Factor Model of Personality specifically (Ozonoffak, 2005, De Pauw et al., 2011).

The present study aims to assess and compare pkigonadults who have been diagnosed
with Autism Spectrum Disorder (ASD) and typicallgweloping adults using the Five Factor Model of
Personality (FFM) in order to: 1. Determine theeexttto which the FFM and its facets account for
variability in ASD symptomatology in adults with@wmwithout diagnoses of ASD, 2. Verify differences
in average FFM personality profiles of adults watid without ASD at both the factor and facet-levels
and 3. Empirically identify distinct behavioral platypes that exist within ASD in terms of FFM fasto
and facet-level variability.

Background
The Formulation of the Five Factor Model of Persliya

The Five Factor Model of Personality began as eéhypothesis (McCrae & John, 1992).
This hypothesis states that if differences betwedividuals exist in a culture with a natural laage,
then words must have been created in this langwwadescribe these differences. Thus, language ghoul
provide a comprehensive catalog of all personéigis (McCrae & John, 1992). Using this hypothgsis
Allport and Odbert (1936) compiled a list of 18,08€ysonality-related adjectives from the dictionary
and further grouped this list into 4,500 terms déstg stable traits. Cattell (1943) then took thés of
4,500 adjectives and clustered these adjectiveslint bipolar scales. After empirically analyzing
correlations among these scales, Cattell was alflether group the list of adjectives into 35 ¢tus of
synonyms (Goldberg, 1990; McCrae & John, 1992)tellahen attached rating scales to these clusters

in a variety of studies and after correlations lestweach of the variables were analyzed orthoggnall



five factors consistently emerged (Goldberg, 19%0gse five factors, also known as the “Big Five,”
were categorized as 1) Conscientiousness, 2) Eersi@n, 3) Agreeableness, 4) Neuroticism, and 5)
Openness to Experience, and are most often meassirggiself-report questionnaires.
Conscientiousness involves the ability to show-de€ipline, aim for goals, control impulses, ahd t
tendency carry out plans and tasks (De Pauw e€2@l1; McCrae & John, 1992). Extraversion, also
often theorized as sensitivity to reward, can dendd by the tendency to engage in sensation sgekin
behavior, assertiveness, and energy (De Pauw, @04l1; McCrae & John, 1992). Agreeableness,
sometimes referred to as benevolence, reflectetidency to be compassionate and engage in
cooperative behavior with others (De Pauw et &1,12 McCrae & John, 1992). Neuroticism,
sometimes referred to as emotional stability, caddfined as the tendency to experience unpleasant
emotions easily, such as anxiety, depression, gergibe Pauw et al., 2011; McCrae & John, 1992).
Openness to experience, sometimes referred tdaedkeat, reflects the degree of intellectual cutigs
flexibility, creativity, and preference for novelind variety. (De Pauw et al., 2011; McCrae & John,
1992).

The FFM has also been supported by neuroscientigishave theorized underlying biological
substrates associated with each of the five fattased on neuroimaging studies (DeYoung & Gray,
2009; DeYoung et al., 2010). For conscientiousnégstheorized that both the serotonin systene, wu
its involvement in control and restraint as weltlas prefrontal cortex, given its role in plannemgd
voluntary control of behavior, are implicated (Deig et al., 2010). In regards to extraversion, the
dopamine system as well as brain regions sucheasiédlial orbitofrontal cortex, nucleus accumbens,
amygdala, and striatum have all been implicatedtdukeir importance in reward and approach
behavior circuitry (DeYoung et al., 2010). agreeabkks is theorized to be supported by brain systems

involved in social information processing, empatimgory of mind, and the perception of biological



motion and intention, such as the medial prefrooalex, superior temporal sulcus, temporal-pdrieta
junction, insula, anterior cingulate and the mimeuron system, which includes the inferior frontal
gyrus and rostral posterior parietal cortex (DeYgehal., 2010). Also implicated are serotonin,
oxytocin, testosterone, and estrogen systems (Defyetial., 2010). Various brain regions associated
with reactions to threat and punishment, such @asthygdala, insula, and anterior cingulate as agell
serotonin, cortisol, and norepinephrine systemsmapéicated for neuroticism (DeYoung et al., 2010).
Openness to experience, the least studied oftkddctors, is thus exclusively theorized (as oppds
also being supported empirically) to be associatiéld brain regions involved with working memory,
problem solving abilities, attention, and cognitared perceptual flexibility, such as the prefromiaitex
and dopamine systems (DeYoung et al., 2010).

Because these five factors seem to be influencediosgly related and, in some cases,
overlapping brain regions, it makes sense thativkdactors tend to vary together (e.g., talkapemple
tend to experience less negative affect than gueple) and even magnify each other to produce
specific behavioral outcomes (e.g. fearless indiaid unconcerned about the consequences of their
actions, who also do not value interpersonal m@hati tend to exhibit mean and unconstrained behavio
(DeYoung et al., 2010).

Variance in Psychopathology Explained by the FFM

Personality theorists claim that FFM factors caridumd in nearly all personality instruments
(McCrae & John, 1992), which implies that the FAMuSId not only account for variability in “typical”
personality but also “atypical” personality (i.psychopathology). Parker and colleagues (2004)
conducted a study of the FFM and attention deffiggeractivity disorder (ADHD) and found
extraversion to be a significant predictor of hygmtive impulsive ADHD symptoms, with scores on the

NEO-FFI (a 60-item, shortened form of the NEO-PHRe Revised Neuroticism-Extroversion-
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Openness Personality Inventory, Costa & McCrae2188counting for 41% of the total variability in
ADHD symptoms (Parker et al., 2004).

To fully describe the variability in psychopathojogccounted for by the Five Factor Model,
specificity at the facet level of personality isesf needed (Ross et al., 2009). Each of the fistofa
contain sub-factors known as facets (e.g., fadetgwroticism include: anxiety, anger, depresssati-
consciousness, impulsiveness, vulnerability) andynsaudies have confirmed that facet level traiés a
more effective than the larger scale five factdosi@in predicting actual behavior (e.g. Mershon &
Gorsuch, 1988; Paunonen & Ashton, 2001). A varnétlyFM facet-level personality studies have found
multiple regression to be useful in delineating Ffaldets most indicative of particular personality
disorders (e.g., Trull, Widiger, & Burr, 2001; Dée@q & De Fruyt, 2003; Ross et al., 2004). De Gier
and De Fruyt (2003) found that FFM facets accoufidedn average of 54% of the variance in
personality disorders. Similarly, Ross and colleg(2004) found that facet scales from the NEO-PI-R
(which consists of 6 facets per FFM factor) accedrior 64% of the variance in primary (fearless)
psychopathy, and 56% of the variance in seconabsrégulated) psychopathy.

Using samples of typically developing undergradsiati@o studies have explored the
relationship between the five factor personalitydelcand an autism specific questionnaire called the
Autism Spectrum Quotient (AQ; Baron-Cohen et &00P), which is a 50 item questionnaire which is
designed to assess autism spectrum traits in thergiepopulation (i.e. “Broader Autism Phenotype”).
In a sample of 201 typically developing undergradsigAustin (2005) attempted to characterize the
five-factor personality model profile of the broadeitism phenotype by correlating the AQ to a étit
scale of trait-descriptive adjectives (8 adjectiges FFM factor) and found that the FFM traits
accounted for 37% of AQ scores. Wakabayashi andamies (2006) compared autistic traits with five

factor personality traits and facets, using thea@ the NEO-PI-R, for a sample of 320 typically
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developing Japanese undergraduate students and tleatithe NEO-PI-R predicted 24% of the
variability in AQ scores. However, both studies &anable to draw autism-specific conclusions due to
the fact that these data were taken from non-@irsamples.

Findings from these studies suggest that psychofmair can be accounted for within the FFM
at both the factor and facet levels and can belgletentified through the use of regression forazul
capturing particular patterns of scores on the NH@® (Ross et al., 2009). Furthermore, the findings
from the ASD studies specifically indicate the impace of further exploring facet-level personality
traits using a clinical sample of adults with aortis
Differences between Typically and Atypically Depglg Individuals as Measured by FFM

Out of the FFM factors, neuroticism has been fouanloe the strongest and most consistent
predictor of psychopathology (Kotov et al., 201@)fact, the most common pattern of personalititdra
associated with mental disorders, as Malouff arlkagues (2005) found, consists of high neurotigism
low conscientiousness, low agreeableness, andxtnaversion Also a variety of studies have found
depressive and anxiety disorders to be associatbcheuroticism, with depression also being
negatively correlated with extraversion (Kotov ket 2010). Nigg and colleagues (2002) examined the
links between personality traits and symptoms oH&Dusing the self-report version of the NEO-PI-R
(Costa & McCrae, 1992) and found that ADHD symptaomese related to a pattern of low
agreeableness, low conscientiousness, high neisrafiand high extraversion.

A study of personality and autism conducted by @#ioand colleagues (2005) used the
Minnesota Multiphasic Personality Inventory (MMPBIButcher et al., 2001), a 567-item self-report
guestionnaire, to measure personality differenedsden 20 adults with ASD and typically developing
adults matched by age and gender. The ASD groupdtigher on MMPI-2 subscales reflecting social

isolation (i.e. low extraversion), interpersondfidulties (i.e. low agreeableness), depressed niped



high neuroticism), and coping deficits (i.e. lownsoientiousness). Austin (2005) found that highreso
on neuroticism and low scores on extraversion gneeableness were associated with high scores on
the AQ. And similarly, Wakabayashi and colleagu@6§06) results indicated that individuals with high
AQ scores exhibited profiles of high neuroticisowlextraversion, and low conscientiousness. At the
facet level, individuals who exhibited high scoossthe AQ, showed high depression (neuroticism
facet) and low assertiveness and activity (extreieerfacets), but did not exhibit differences dn al
facets of neuroticism, extraversion, and consaeistiess, as compared to individuals exhibiting towe
AQ scores (Wakabayashi et al., 2006).

Only two studies have explored the FFM in adult®Wwhve actually been diagnosed with ASD:
Kanai and colleagues (2011) and Shriber and callea2014). Kanai and colleagues (2011) conducted
a study of 64 Japanese adults diagnosed with Aspsrgyndrome compared to 65 typically developing
adults. In this study, neuroticism scores on th@©NE=| were significantly higher in adults with
Asperger’s syndrome than in controls, while extraim, agreeableness, and conscientiousness scores
were significantly lower, and scores on opennesxperience did not significantly differ between
groups. In regards to facet-level comparisons, imxthe NEO-FFI is only a 60-item measure, this
guestionnaire is unable to produce facet-leveleszd8hriber and colleagues’ (2014) study of 37tadul
with ASD and 43 typically developing adults founchgar results. According to personality scores on
the Big Five Inventory (BFI; John et al., 2008) Bslwith ASD scored significantly higher on
neuroticism, while scoring lower on extraversiopeonness to experience, agreeableness, and
conscientiousness than typically developing adultse the previous study, the BFl is only a 44-item
measure and does not produce FFM personality sabthe facet level. Based on existing literattine,

characterization of ASD at the FFM factor-level epgs to be rather consistent (i.e., high neuraticis



and low extraversion, openness to experience, @rgmusness, and agreeableness). However, itlis st
unknown what facet-level personality profiles cehsif for adults with ASD.
FFM Variance within Psychopathology

Within-disorder differentiation on the FFM has heddpelucidate distinct manifestations, or sub-
types, of these particular disorders. In regardbedNigg and colleagues (2002) study of ADHD, data
showed that the FFM were differently associatedh wistinct components of ADHD (Nigg et al., 2002).
Attention problems, the most consistent symptorA[@HD, was strongly associated with low
conscientiousness, while the hyperactivity-imputgidomain was strongly associated with low
agreeableness and high extraversion.

Ross and colleagues (2009) conducted a study aitmiragntify the two distinct underlying
constructs of psychopathy (fearless dominance atisogial impulsivity), which had been shown
through previous research to have different diagmodemographic, and personality correlates. Using
sample of undergraduate and incarcerated men amemjccorrelations between a psychopathy
guestionnaire and the NEO-PI-R were analyzed. Reshbwed that low agreeableness predicted
general psychopathy, but, specifically, the twoearnhdng factors of psychopathy exhibited differati
correlates with other dimensions of the FFM. Immasntisociality was predicted by high heuroticism
low agreeableness, and low conscientiousness, veatéess dominance was predicted by low
neuroticism and high extraversion. At the faceelewithin the domain of agreeableness, low
compliance best predicted impulsive antisocialitiijle the best predictor of fearless dominance was
low straightforwardness. Within neuroticism, fead@lominance was characterized by low anxiety and
low self-consciousness. Further, fearless dominagleged positively to the actions facet of opesrtes
experience, as well as to the assertiveness faeatraversion, implying more of a socially accdya

means of using and manipulating others, whereaslsiye antisociality is characterized at the facet-



level by overt expression of antagonism towardeisthT hese results indicate clear distinctionsdyng
two different ways in which psychopathy appearsiemifest that are well predicted by normal-range
personality dimensions at factor and facet levadsneasured by the FFM (Ross et al., 2009).

The way in which potential subtypes of ASD manifeserms of the FFM is currently
unknown. Previous research on children with autmmngducted by Wing and Gould (1979), identified
three putative subtypes of children with autismrabterized by quality of social interaction: “a&tiv
but-odd,” “aloof,” and “passive.” When comparingetgroups based on 1Q, 28% in the “passive” group
experienced severe mental impairment, as comparé8% in the “active-but-odd” group, and 88% in
the “aloof” group, suggesting that cognitive funciing was directly related to autism severity (W&g
Gould, 1979). Research has not shown whether thdsgpes are valid and reliable, if they remain
stable into adulthood for individuals with ASD,ibother subtypes may exist within ASD. Findings
from psychopathology research indicate that the ERbBUId provide a suitable means to discover the
full range of potential subtypes within ASD. Inatdd research on schizophrenia and ADHD, cluster
analysis and related procedures have often beehtasmpirically identify subtypes of individualstiv
psychopathology based on homogeneous patternaitsf (.g., Strauss et al., 2013; Robin et al.8200
Strauss and colleagues (2013) found two distingatiee symptom subtypes of schizophrenia with one
group experiencing predominantly avolition-apatimnptoms, while the other experienced
predominantly diminished expression symptoms. LikewRobin and colleagues’ (2008) findings
reported a two-cluster solution for personalityjesyin ADHD, with one cluster presenting as more
introverted, unassertive, and complaining whiledtieer cluster was generally extraverted, assertive
and kind.

Current Study



Extant literature indicates that other types ofgh®pathology are well accounted for within the
FFEM. Will the FFM account for ASD variability as W& Given the factor-level findings from the small
number of previous studies of the FFM and ASD, cowedb with what is known regarding the brain
regions associated with the FFM and implicatedhen thanifestation of autism—the Superior Temporal
Sulcus being implicated in agreeableness as wdlhasry of Mind deficits in ASD (Pelphrey et al.,
2010), the Prefrontal Cortex being implicated img@entiousness and neuroticism as well as executiv
functioning deficits in ASD (Pelphrey et al., 20,1Qjngulate Gyrus and Amygdala hyperactivation
being associated with both ASD and high neurotidiKana et al., 2007), and reward circuitry
impairment being associated with both ASD and lawaersion (Scott-Van Zeeland et al., 2010)—
hypothetically, adults with autism participatingtms study would most likely exhibit low
agreeableness, low conscientiousness, low extiave@nd high neuroticism as compared to adults
without ASD. The hypothetical manifestation of tadsur factors can be directly related to what we
know of the biological underpinnings and from poms studies, while extant literature has shown that
there has been no general consensus relating agggetmexperience and mental disorders (Malouff et
al., 2005). And, in regards to ASD specifically,rasntioned before, Kanai and colleagues (2011)doun
no significant differences in openness to expegemoen comparing typically developing adults to
adults with ASD, while Shriber and colleagues (20did find significant differences. However, with
stereotyped patterns of behavior, restricted istsf@and general inflexibility being hallmark
characteristics of ASD (Volkmar et al., 2004) sithypothesized that, in this study, overall opesities
experience scores for participants with ASD willlbeer than typically developing adults.

Lastly, as in Ross et al., (2009), there should bariety of ways in which autism presents that
are differently explained by distinct five factagrgonality profiles at both the factor and facetls.

For example, an adult with ASD who may also extsginptoms of anxiety, given that comorbid

10



disorders have been found to occur at much higitesiin individuals with ASD (de Bruin et al., 2007
may have an overall low conscientiousness scaiteedtctor-level, while at the facet-level (facets
within conscientiousness include: self-efficacydestiness, dutifulness, achievement striving, self-
discipline, and cautiousness) this same individoald exhibit high scores on only the cautiousness
facet of conscientiousness while exhibiting lowrssoon all the other facets. Factor-level varigpili
within ASD may (or may not) correspond with thepoaisly proposed subtypes of ASD noted by Wing
and Gould (1979), but previously undiscovered sudsdymay emerge as well in an empirically driven
subtype analysis. In regards to facet-level diffees, it would be difficult to attempt to predieich
facet that may differ between adults with and withASD, considering that no previous research has
attempted to study this using a clinical samplasTével of detail within the facets would otherevigo
unnoticed using only factor-level analysis and dqudtentially provide important information which
could distinguish a variety of distinct behavigphlenotypes of ASD.

In sum, the current study aims to: (1) determireegktent to which the FFM and its facets
account for variability in Autism Spectrum Disord&SD) symptomatology in adults with and without
diagnoses of ASD (2) verify differences in aver&g® personality profiles of adults with and without
ASD at both the factor and facet-levels and (Frtgirically identify distinct behavioral phenotypes

that exist within ASD in terms of FFM factor anaét-level variability.

Method
Participants
Participants were recruited via flyers (electramiel paper-based), listserv emails, and postings
on blogs, forums, online classified pages (CrastisBackpage, and Oodle) and social networking site

(Facebook, Twitter, Tumblr, and Meetup). In ordespecifically target adults with ASD, flyers and
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messages were posted on autism-related websitamigpblogs, social networking pages and emails
were sent to autism support groups and centecvetithe world.

Participants included 828 adults with and witho@DAaged 18 to 87 years with a mean age of
36 years $D= 13.5). Of these participants, 152 reported habiegn formally diagnosed with ASD and
226 participants considered themselves to be oautiem spectrum with an additional 122 participant
indicating that they did not know if they considgtbemselves to be on the autism spectrum. Of28e 8
participants, 73% were female, 24% were male, &dRBose “other.” Education ranged from “Less
than high school” to “Professional degree (JD or)Mith 92% of the samplen(= 755) having
completed at least “Some college” and 6094 @491) graduating with at least a 4-year colleggrele.
In regards to ethnicity, 80% were Caucasian, 5%ewaian, 4.5% were Hispanic, 2% were of African
descent, 2% were Middle Eastern, and 5% were rathitic (with 1.5% preferring not to answer).
Questionnaire responses came in from 31 differeabhties—Australia, Canada, Ecuador, Egypt,
England, Finland, France, Germany, Ireland, Isisgan, Malaysia, New Zealand, Norway, Pakistan,
Panama, Peru, Philippines, Puerto Rico, RomanissiBuScotland, Singapore, South Africa, South
Korea, Spain, St. Martin, Syria, Thailand, Turkagd United States—with 84% of the participants from
the United States, 4% from Canada, 4% coming flweriinited Kingdom, 2.5% from Europe outside of
the U.K., 2% from Australia and New Zealand, anddrikess from each of the other countries listed
above. Participants in the ASD group and partidipaot in the ASD group, based on RAADS-R cut off
scores, are compared below in Table 1. For anglylsesdults that score above 65 were considered to

be in the ASD range, while those scoring lower tBanvere considered to be in the non-ASD range.
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Table 1

Group Comparisons

ASD Group Non-ASD Group
(Above RAADS-R Cutoff) (Below RAADS-R Cutoff)
N 364 464
Formally diagnosed with ASD Yes: 140; No: 224 YE3; No: 452

Consider self to be autistic Yes: 211; No: 78; Ddfriow: 74 Yes: 15; No: 401; Don’t Know: 48

RAADS-R Mean (Range) 113.5 (66-203) 31.6 (0-65)

Gender 64% Female 79.5% Female

Average Age (Range of Ages) 35.7 Years Old 36.7 Years Old
(18-78 Years Old) (18-87 Years Old)

Ethnicity 83% Caucasian 79% Caucasian

Country of Origin 81% American 87% American

Education 50% 67%

(Completed 4-Year Degree)

Currently Employed 61% 73%

Satisfaction with Employment 42% Satisfied 64% Satisfied

(Moderately or Very

Satisfied)

Currently in Romantic 49% 63%

Relationship

Self-reported Happiness 50% 77%

(Somewhat or Very Happy)

General Satisfaction with Life 47% 75%
(Somewhat or Very Satisfied)

Measures
The International Personality Item Pool Representaif the NEO-PI-R (IPIP-NEO-120;
http://ipip.ori.org) is an online, public domairotdor personality measurement which reports the

individual level of personality under each of theefdomains in the Five-Factor Model. The shortened
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120-item version of the IPIP-NEO was created byJohn A. Johnson. Each factor is further broken
down into six sub-factors for personality descdptiknown as facets. The IPIP-NEO-120 consistsiof 2
items per factor and 4 items per facet for a totdl20 items (for example, Conscientiousness facets
include: Self-Efficacy, Orderliness, DutifulnessshAevement Striving, Self-Discipline, and
Cautiousness. Each of these 6 facets will haverdtspecific to that facet, making up 24 itemdfiet
particular factor). Responses are given based kertLscale degrees of agreement, “1"=completely
disagree, to “5"=agree completely. The IPIP-NEO-42% chosen as the best option for assessing
personality in this study because it was the skbmestrument available which could reliably measar
substantial amount of facets within each of the faersonality factors. The IPIP-NEO-120 has been
used in a variety of studies and has been foulhe @ valid and reliable measure of the Big Fiveg{Ch
et al., 2011; Lo et al., 2005; McDonald & Donnell2012; McBride, 2001).

The Ritvo Autism Asperger’s Diagnostic Scale Redif@AADS-R; Ritvo et al., 2010) is an 80-
item self-rated diagnostic scale for measuringsautbased on the DSM-1V and ICD-10 diagnostic
criteria. In the present study, the RAADS-R wasduseconfirm diagnosis of autism and was adapted
from having “yes” and “no” checkbox answers to Imgvihe same Likert scale (1 to 5) as the IPIP-NEO-
120. Diagnoses were confirmed using the previoestgblished cut-off score of 65, in order to
distinguish participants with autism from partiaggwithout autism. The RAADS-R is one of only two
self-report diagnostic measures of autism curremtbilable (Stoesz et al., 2011). The authors@f th
RAADS-R recommend that clinicians administer tr&rimment as part of the diagnostic process and not
as a complete diagnostic system. A variety of ssitiave used the RAADS-R and determined it to be a
reliable and valid measure of autism in adults (@msdn et al., 2011; Enticott et al., 2012; Ritvalet

2011).
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As mentioned before there is a demographics podidhe questionnaire consisting of questions
addressing gender, relationship status, employstahis, ethnicity, level of education, living siioa
(i.e., living on own, with roommates, at home wpidrents, with other relatives, etc.), and a few
guestions addressing life satisfaction and happines
Procedures

After obtaining ethical approval from UCLA’s insttional review board, an online

guestionnaire was posted btip://www.Qualtrics.comThe first page of the online questionnaire

consisted of an informed consent form which pgstiois had to complete before advancing to the rest
of the questionnaire. Participants were not pravidempensation for completing the questionnaires.
The internet has proven to be a viable means chieg rare populations and is quickly becoming a
popular way of administering self-report measutes¢ et al., 2007; Carlbring et al., 2007). Intérne
based measures have also proven to be effectreaaming populations of individuals with autism
(Kapp et al., 2013). Kapp and colleagues (2013)l aseinternet-based questionnaire to assess
individuals’ perceptions of their own autism andntlity, and was able to obtain responses from over
200 adults with autism diagnoses.

Recruitment flyers and advertisements directedgyaints to the questionnaire via this unique
web address (http://uclaed.us.qualtrics.com/SE/2SW\D 2tpPLtP2dKYjvgl). Once at the web address,
participants were given the online informed congage. After completing the informed consent,
participants began with the RAADS-R, which wasduléd by the IPIP-NEO-120, and then lastly, the
demographics questions. Participants were notnmédrwhen one questionnaire began and another
ended, as there were no separate titles for eaitte @fuestionnaires. The questionnaires were merged
but remained in the same order within each queséina (i.e., questions 1-80 are the 80 items of the

RAADS-R, then questions 81-200 are the 120 itentee@iPIP-NEO-120, etc.). Given that this
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guestionnaire consisted of over 200 items, an optias included for participants to “Save and
Continue” at any point during the questionnairec&ese the Qualtrics software did not have the
capabilities to instantly give participants theioges immediately following completion of the
guestionnaire, participants who were interesteskiing their results on the IPIP-NEO-120 were given
the option to provide their email addresses todme their personality profiles and a brief desooipiof
how to interpret it.

Data Analysis

Before analyzing any of the IPIP-NEO-120 data, saares were converted into T-scores using
reference sample means and standard deviationadpdbby Dr. Johnson) based on age and gender.
For this reference sample, no claim of populatepresentation is made by the authors of the IPIP-
NEO-120. This reference sample is assumed to gellarepresentative of a typically developing
population of adults that use the internet.

Aim 1.To determine the extent to which the FFM and itefs.account for variability in ASD
symptomatology in adults with and without diagnoseASD (i.e., variability in RAADS-R scores that
can be accounted for by scores on the IPIP-NEO;I28)or and facet-level scores were analyzed in
terms of percent of RAADS-R variance explained bgspnality traits considered together using
multiple regression analysis. After accountingdender and age, all regression coefficients wese th
evaluated against a critical alpha of .05 in otdegtetermine the best IPIP-NEO-120 factor and facet
level predictors of RAADS-R scores.

Aim 2.To verify differences in average FFM personalitgfpes of adults with and without ASD
at both the factor and facet-levels, RAADS-R scaveee correlated with factor and facet-level IPIP-

NEO-120 scores. All correlations were evaluatedrega critical alpha of .05. Significant differessc
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between groups (i.e., those who scored above thEFAR cut off and those who scored below the
RAADS-R cut off) and between clusters were deteeadinsing post-hoc T-tests.

Aim 3.To empirically identify distinct behavioral phenpgs that exist within ASD in terms of
FFM factor and facet-level variability, cluster &s@s were performed on the IPIP-NEO-120 factors
within the ASD group. Cluster analysis is a widesed type of data analysis used for sorting cades i
groups, or clusters, so that associations aregtrdthin members of the same cluster and weak twe
members of different clusters (Eaves et al., 199ggcifically, in the current studgsmeans cluster
analysis, a method which sorts cases based onréiative distance from cluster means using an
algorithm, were employed (Cannon & Weems, 20Qf)ster analysis has been used in a variety of
psychopathology studies aiming to identify sub-gowithin disorders. Cannon and Weems (2006)
utilized cluster analysis to distinguish individsiaith anxiety from individuals with depression. In
addition, cluster analysis has been used to idedistinct behavioral phenotypes within autism in a
study conducted by Eaves and colleagues (1994 )slamald prove to be a suitable for similar usenin t
current study.

Participants were never asked to provide their samae to the fact that some participants
provided their email addresses to receive theult®®n the questionnaires, and email addresses oft
contain first and/or last names or initials, théadaere coded and participants were each givenrdau
to further preserve confidentiality.

Results

A total of 828 participants completed the RAADSviRth scores ranging from 0 to 203, and an
average score of 67.60=48.1). When dividing the groups based upon the R&8AR cutoff score of
65, 364 participants in the ASD group (the grouwgt #tored 66 or above) scored an average of 113.5

(SD=33.1) with scores ranging from 66 to 203. 464ipgudnts in the non-ASD group (the group that
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scored 65 or below) scored an average of J8E1{7.9) with scores ranging from 0 to 65. Also,he t
current study, 36 adults above the age of 55 (agghs ranging from 55-78 years old) scored above the
RAADS-R ASD cutoff. A total of 828 participants cpiated the IPIP-NEO-120. Means and Standard
Deviations of average T-scores for the ASD and ABD groups are shown in Table 4

The extent to which the FFM and its facets accéamvtariability in ASD symptomatology

The multiple regression tests were conducted fimstuding only the 5 factor-level scores in the
model, then only the 30 facet-level scores in tloelah, after checking for multicollinearity. The fac
level model indicated that four of the IPIP-NEO-12BM factors (Neuroticism, Extraversion,
Conscientiousness, and Agreeableness) significangidicted RAADS-R scores pk .05. Together,
the FFM factors, as measured by the IPIP-NEO-1@funted for 47.6% of the variability in amount of
autism symptoms, as measured by the RAADS-R.

Multiple regression analysis at the facet-levelgated that the Anxiety and Vulnerability facets
of Neuroticism; the Friendliness, Gregariousnessiviy Level, and Cheerfulness facets of
Extraversion; the Imagination, Emotionality, andv&dturousness facets of Openness to Experience;
the Trust and Altruism facets of Agreeableness;thrdelf-Efficacy, Dutifulness, Achievement-
Striving, and Cautiousness facets of Conscientiesssignificantly predicted RAADS-R scorepat
.05 even when controlling for the effect of all etliacets simultaneously. The FFM facets, as medsur
by the IPIP-NEO-120, accounted for 70% of the \ility in the amount of autism symptoms, as
measured by the RAADS-R.

For Conscientiousness in the factor-level regressiodel and for Activity Level, Cheerfulness,
Achievement-Striving and Dutifulness facets in theet-level regression model, signs flip from non-
significant or significant positive correlationsggnificant negative correlations (or vice verdd)is

means that when controlling for all other factorsazets (depending on which model), higher (or
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lower) levels of Conscientiousness as well as theementioned facets were associated with higher
levels of ASD symptomatology, even though the assion was nonsignificant or opposite in the
simple correlations. Post-hoc analysis of potemimaitributors to these suppressor effects revehked
when Agreeableness scores were removed from tharfi@vel regression model, Conscientiousness
scores had a nonsignificant association with RAA®DSeores. Similarly, for Activity Level and
Cheerfulness in the facet-level regression modefspving all other Extraversion facets from the elod
caused Activity Level and Cheerfulness scores @ monsignificant associations with RAADS-R
scores. For Achievement Striving scores to haversignificant association with RAADS-R scores, all
Agreeableness and Conscientiousness facet scoresemoved from the regression model. Lastly,
removing all other Conscientiousness facet scooes the regression model caused Dutifulness scores

to have a nonsignificant association with RAADSeRrss as well.

Table 2
IPIP-NEO Factor Score Correlations and Regressiagights for Predicting RAADS-R Scores
RAADS-R
IPIP-NEO-120 Factors Correlations Standardized Regression Weights
Neuroticism 593** .364**
Extraversion -.545** - 273**
Openness to Experience -.232** -.000
Agreeableness - 461** -.280**
Conscientiousness -.310** .058*
Constant - 90.262**
R’ - 476

Note: For all analyses,= 828. For each total RAADS-R score correlatiothiiPIP-NEO-120 factor
scores, the effects of participant gender and aage partialled out.

**Significant at the 0.01 level (2-tailed).

*Significant at the 0.05 level (2-tailed).
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Table 3

IPIP-NEO Facet Score Correlations and RegressiomgWte for Predicting RAADS-R Scores

IPIP-NEO-120 Facets

RAADS-R

Correlations

Standardized Rsgre Weights

Neuroticism
Anxiety
Anger
Depression
Self-Consciousness
Immoderation
Vulnerability
Extraversion
Friendliness
Gregariousness
Assertiveness
Activity Level
Excitement-Seeking
Cheerfulness
Openness to Experience
Imagination
Artistic Interests
Emotionality
Adventurousness
Intellect
Liberalism
Conscientiousness
Self-Efficacy
Orderliness
Dutifulness
Achievement-Striving
Self-Discipline
Cautiousness
Agreeableness
Trust
Morality
Altruism
Cooperation
Modesty
Sympathy

Constant
R2

A496**
A405**
A24%*
.580**
.090**
.561**

- 710**
- 574**
-.304**
-.024
-.189**
-.398**

287
- 113**
- 425**
-.462**
-.162**
-.055

-.319**
-.220**
-.105*
-.128**

-.261**

-.220**

-.485**
-.228**
-.464**
-.304**
.016
-.330**

.070*
.025
.012
.015
-.024
.199**

-.255**
-.182**
.004
.099
-.045
116

178**
.018
-.213**
-.082**
.005
-.016

-.095**
-.032
.090

.054
.045
-.128**

-.052*
.018
-.097**

-.045
-.029
-.007
149.713**
.701

Note: For all analyses,= 828. For each total RAADS-R score correlatiothviPIP-NEO-120
facet scores, the effects of participant gendera@dwere partialled out.
**Significant at the 0.01 level (2-tailed).

*Significant at the 0.05 level (2-tailed).
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Differences in average FFM personality profilesadilts with and without ASD

Pearsom correlations for the relationships between RAADSeRres and IPIP-NEO-120 FFM
factors are shown in Table 2. RAADS-R scores wesstpyely correlated with Neuroticism € .59,p <
.01) and negatively correlated with Extraversios ¢.54,p < .01), Openness to Experience=(-.23,p
<.01), Agreeableness £ -.46,p < .01), and Conscientiousness=(-.31,p < .01).

Pearsom correlations for the relationships between RAADSdRres and IPIP-NEO-120 facets
are shown in Table 3. RAADS-R scores were positigelrelated with all six facets of Neuroticismpat
< .01 and the Openness to Experience facet of lmatigh afp <.01. RAADS-R scores were negatively
correlated with five of the six Extraversion facatp < .01, four of the six Openness to Experience
facets ap < .01, five of the six Agreeableness facetp &t.01, and all six facets of Conscientiousness
atp < .05. The Activity Level facet of Extraversionbdralism facet of Openness to Experience, and
Modesty facet of Agreeableness did not correlath RAADS-R scores at a significant level.

In comparing IPIP-NEO-120 score means betweenpg,odSD and non-ASD groups
significantly differed on all five factors and fasexcept for Activity Level facet of Extraversion,
Liberalism facet of Openness, Modesty facet of &gldeness, and Dutifulness facet of
Conscientiousness pi< .05 (as shown in Table 4 below). Significantugranean differences were

determined using Independent Samples T-tests tpam@average T-scores between groups.
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Table 4

Group Mean IPIP-NEO 120 Differences between ASDrammdASD Groups

ASD Group T-scores

Non-ASD Groupstores

IPIP-NEO-120 Factors and Facets M (SD) M (SD)
Neuroticism 59.6 (9.1)** 48.2 (9.5)**
Anxiety 61.3 (9.4)** 52.3 (9.9)**
Anger 54.6 (10)** 48.1 (9.4)**
Depression 56.4 (9.8)** 48.5 (9.3)**
Self-Consciousness 59.5 (7.3)** 48.7 (9)**
Immoderation 52 (10.7)* 50.5 (9.7)*
Vulnerability 63.7 (10.6)** 52.3 (10.3)**
Extraversion 39.5 (9.1)** 49.8 (9.6)**
Friendliness 37.9 (9.4)** 52.3 (9.3)**
Gregariousness 46 (6.8)** 54.4 (7.6)**
Assertiveness 42.6 (11.2)* 48.2 (10.5)**
Activity Level 48.1 (11) 48.9 (10.2)
Excitement-Seeking 42.3 (10.7)** 45.9 (9.5)**
Cheerfulness 42.2 (10.9)** 50.7 (10.3)**
Opennessto Experience 49.4 (10.4)** 52.9 (9.9)**
Imagination 51.2 (10.3)** 45.8 (11.1)*
Artistic Interests 49.8 (10.2)** 51.6 (9.3)**
Emotionality 46.2 (11.9)** 53.4 (8.8)**
Adventurousness 42.3 (10.3)** 50.8 (9.2)**
Intellect 47.1 (11.6)** 50 (10)**
Liberalism 54.5 (9.5) 55.7 (9.6)
Conscientiousness 45.1 (10.8)** 50.7 (9.9)**
Self-Efficacy 43.2 (13.7)** 50.6 (11.3)**
Orderliness 46.5 (10.1)** 50.3 (9.7)**
Dutifulness 48.3 (11.6) 49.8 (10.2)
Achievement-Striving 48.3 (11.5)* 50.4 (9.7)**
Self-Discipline 44.9 (9.9)** 49.4 (9.7)*
Cautiousness 48 (11.7)** 52.4 (9.9)**
Agreeableness 45.4 (11)** 52.9 (8.4)**
Trust 45.3 (10.8)** 53.7 (9.3)**
Morality 48.8 (10.6)** 52.2 (8.8)**
Altruism 48.2 (11.3)** 55.8 (8.7)**
Cooperation 49 (9.7)** 53.7 (8.6)**
Modesty 52.6 (11.2) 51.8 (9.3)
Sympathy 51.1 (11.4)** 56.7 (8.2)**

Note: For all analyses,= 828. Groups were determined based on RAADS-Resud-
off of 65. Those scoring above cutoff were plaged$ED group, while those scoring
below were placed in non-ASD group. Standard dmvriatare in parentheses.
**Significant at the 0.01 level (2-tailed).

*Significant at the 0.05 level (2-tailed).
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Distinct behavioral phenotypes that exist withirDAS

K-means cluster analysis was conducted for the gobpparticipants that scored above the cutoff
on the RAADS-R in order to determine potential ASibgroups based on IPIP-NEO-120 personality
scores. The four cluster solution emerged as thedmdution after reiterating themeans cluster
analyses using between 3 and 10 group solutiorshwith the IPIP-NEO-120 factors and facets. After
comparing the variety of group solutions to onetaaovia ANOVA and post-hoc significance tests, the
4-group solution emerged as having the most diséind consistent differences across a range @frierit
for ASD status (e.g., RAADS score > 65; formal A@RBgnosis; self-diagnosis). After comparing the 4-
group solution using the five factor-based clustéth the 4-group solution using facet-based chsste
similarities across both models emerged: the Niligion between the 4 clusters were almost idahtic
as were the differing elevations on the indicatdrhe five factors, and both the factor-based facdt-
based clusters contained a group that was witl@mdtmmal limits (within one standard deviation)adh
FFM factors and facets. Given that in the regresaitalysis, the facets accounted for 70% of the
variance, the facets were used in this paper tergémthe clusters. The 4 distinct personalitytehss

that emerged are illustrated and further charasgdrin Figure 1, Figure 2, Table 5, and Table 6.

23



Figure 1

FFM Profile Shape for Each ASD Group Cluster (T18sb

Neuroticism
70

Agreeableness Extraversion

e=@== C|uster 1

Cluster 2
ey Cluster 3
e Cluster 4

= 9= Non-ASD
Group Means

Opennessto
Experience

Note: Shapes determined by T-scores on each FR@rfacscore > 65 is considered
“Very High.” T-score > 60 is considered “High.” T@re > 58.5 is considered
“Borderline High.” T-score > 41.5 and < 58.5 is smiered “Average.” T-score < 41.5
is considered “Borderline Low.” T-score < 40 is smered “Low.” T-score < 35 is
considered “Very Low.”

Conscientiousness
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Big Five Factors and Facets

Note:Data point determined by -scores on each FFM fac and facet. -score > 65 is considered “Very High.-score > 6(

is considered “High.” T-score > 58.5 is considefdrderline High.” T-score > 41.5 and < 58.5 is smlered “Average.” T-
score < 41.5 is considered “Borderline Low.” T-scer40 is considered “Low.” T-score < 35 is conside'Very Low.”



Table 5

Characteristics of ASD Personality Clusters

Personality Cluster (for ASD Group)

Cluster Characteristics Cluster 1 Cluster 2 Clu3ter Cluster 4
# of Individuals in Cluster 104 99 62 99
()
Average RAADS-R Score 120 121° 116 9g'Bc
Average Age 34 37 39 35
Gender 71% Femal@ 69% Female 61% Female 55% Ferfiale

Formally Diagnosed with
ASD Yes: 51; No: 53 Yes: 28; No: 74  Yes: 25; No: 37

Yes: 36; No: 63

Consider Self to Be Autistic Yes: 71; No: 15; Yes: 50; No: 19; Yes: 36; No: 12; Yes: 55; No: 32;
or on the Autism Spectrum Don’t know: 18 Don't know: 3¢ Don’t know: 14 Don't know: 12

In Romantic Relationship 54% 45% 45%
Living Independently 76% 73% 7%
Currently Employed 54% 55% 66%

Satisfied with Employment
(Somewhat or Very 37.5% 3096 559%®

Satisfied)
Education: Completed Four 47% 3804 6304

Year College Degree

Self-Reported Happiness 0 . .
(Somewhat or Very Happy) 38% 33%° 61%

Satisfied with Life o/AB 0,CD e
(Somewhat or Very Happy) >0 4 27% 66%

37%
69%

71%

51.596

57%

719"

66%*P

Note: Means and percentages with the same supardifer significantly from each other at the 0.05

level (2-tailed).
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Table 6

FFM Facet Summary for Each ASD Personality Cluster

Mr=63.4, SD=7.1

Borderline High
Anger
M+1=58.9, SD=7.8

Low Friendliness
M+1=36.5, SD=7.8

Very Low Self-
Efficacy
M+1=33.7, SD=13.5

Low Dutifulness
Mr=38.8, SD=11.1

Neur oticism Extraversion %?(Ene?Snsgg Conscientiousness | Agreeableness
\I\/Aer_y6|;'gh$8f'§? Very Low Friendliness
O 92 | M1=34.2, SD=6.3
II;AHQE\G?)G(SW;SDS_I%H 4 Low Assertiveness
| VTR 9EEEE | My=36.5, SD=9.7
%35 High Self- ,I&%V\Yenturousness Low Self-Efficacy | High Modesty
8 CONSCIOUSNEsS \S/Egdl;%w Excitement- M;=38.1, SD=8.3 M+=39.3, SD=12.0 | M1=60.0, SD=8.1
Mr=63.9, SD=8.7 | \1=34.4, SD=7.7
xEIrZeTaIL%?Ii ty Low Cheerfulness
M+=69.8, SD=6.8 M1=38.0, SD=8.3
High Anxiety

Cluster 3

Borderline High
Self-Consciousnes

Mr=58.3, SD=7.0

M1=33.5, SD=7.4

Low Excitement-
| Seeking
”M+=39.6, SD=10.0

Borderline Low
Cheerfulness
M+1=40.0, SD=9.8

Very Low
Emotionality
M+1=33.6, SD=9.6

NI High Depression Borderline Low
%35 Mg-60 8p SD=7.1 Low Assertiveness Low Achievement- | Morality
S| TR 2ET 0T | Mr=40.0, SD=10.6 Striving M+=40.6,
Ol Borderline High Lo Cheerfulness Mr=39.1, SD=11.9 | SD=10.5
fﬂe'fggogsgg{%”is " Mr=39.1, SD=10.2 Low Self-Discipline
O EE Mr=38.1, SD=8.2
xﬁlrr):el_r';%rillity Low Cautiousness
M+=67.0, SD=8.0 Mr=39.6, SD=8.7
Very Low Friendlines Low Trust

M1=39.7, SD=9.6

Low Altruism
M+=38.5, SD=9.9

Borderline Low
Sympathy
M+1=40.9, SD=9.8
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Borderline High
Anxiety
M+1=58.7, SD=9.1

Borderline High
Vulnerability
M+1=59.3, SD=10.7

Cluster 4

For reporting of results, designations of “Very Low.ow,” “Borderline-Low,” “Average,”
“Borderline High,” “High,” and “Very High” were uskaccording to standard deviation from the IPIP-
NEO-120 reference means as follows: “Very Low” ref® a mean T-score greater than or equal to 1.5
standard deviations below 50, “Low” refers to a m&ascore between 1 and 1.5 standard deviations
below 50, “Borderline Low” refers to a mean T-scbegween .85 and 1 standard deviation below 50,
“Average” refers to a mean T-score between .85dst@hdeviations above or below 50, “Borderline
High” refers to a mean T-score between .85 andddstrd deviation above 50, “High” refers to a mean
T-score between 1 and 1.5 standard deviations db@vand “Very High” refers to a mean T-score
greater than or equal to 1.5 standard deviationgeabO.

As shown in the tables and figures above, numesmmsficant differences (gi<.05) emerged
between clusters. Cluster 1 exhibited “High” scarelleuroticism at the factor level (M=63.59,
SD=7.06) which included both “Very High” Anxiety diVulnerability, in addition to both “High”
Depression and Self-Consciousness at the facdt lemeExtraversion, Cluster 1 exhibited “Very Low”
scores (M=32.55, SD=5.80) including “Very Low” Andliness and Excitement-Seeking in addition to
“Low” Assertiveness and Cheerfulness at the fametll For Openness to Experience (M=47.59,
SD=8.93), Conscientiousness (M=46.31, SD=8.04) fagr@¢eableness (M=50.57, SD=8.09), Cluster 1
exhibited scores in the “Average” range, includibgw” scores for Self-Efficacy and “High” scoresrfo

Modesty at the facet level.
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Cluster 2 exhibited the highest scores for Neursiticat the factor level (M=64.57, SD=6.25)
which included “Very High” Vulnerability, “High” Axiety and Depression, and “Borderline High”
Anger and Self-Consciousness. For Extraversiotiheatactor level, Cluster 2 exhibited “Low” scores
which included “Low” Friendliness, Assertivenessdaheerfulness. For Openness to Experience,
Cluster 2 exhibited scores in the “Average” rangtha factor (M=48.16, SD=9.87) and facet levels. F
Conscientiousness, at the factor level, Clustedithéed “Very Low” scores (M=34.00, SD=7.06),in
addition to significantly lower scores than theestthree clusters on all six facetspat0l1. Cluster 2
also exhibited “Low” scores for Agreeableness atftittor level (M=38.23, SD=10.49)..

Cluster 3 presented with “Average” factor-level Keicism (M=52.43, SD=8.80).. For
Extraversion, Cluster 3 scored in the “Low” raniy=39.18, SD=6.61) which included “Very Low”
Friendliness and “Low” Excitement-Seeking at theetdevel. For Openness to Experience, Cluster 3
exhibited scores in the “Average” range (M=44.9=8.28) including scores in the “Average” range
on all facets except for Emotionality, for whichuSter 3 exhibited scores in the “Very Low” ranger F
Conscientiousness, all scores were within the “Agef range at both the factor and facet levels. For
Agreeableness, Cluster 3 exhibited “Low” scores 8¥182, SD=9.15) which included “Low” Trust,
“Low” Altruism, and “Borderline Low” Sympathy at éfacet level.

Cluster 4exhibited factor-level Neuroticism scongthin the “Average” range (M=55.04,
SD=8.32) which included “Borderline High” Anxietyd Vulnerability at the facet level. For
Extraversion, at the factor level, Cluster 4 exteithisignificantly higher scores than the otherteltssat
p<.01 and was the only cluster that exhibited scati#fsn the “Average” range (M=48.33, SD=7.12).
At the facet level, Cluster 4 exhibited the sigrafitly highest scores for Friendliness (M=46.14,
SD=9.65), Gregariousness (M=50.89, SD=7.28), anek@ulness (M=51.18, SD=9.49)&t.01. For

Openness to Experience, Cluster 4 exhibited thefgigntly highest factor-level scores (M=55.34,
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SD=10.77) ap<.01 and scored significantly higher scores thanthkr clusters for Emotionality
(M=53.47, SD=9.76) and Adventurousness (M=46.95:BD21) aip<.01. For Conscientiousness, at
the factor level, Cluster 4 exhibited scores witthie “Average” range (M=50.16, SD=8.45) including
scores within the “Average” range on all Conscieméness facets. For Agreeableness, Cluster 4
exhibited scores within the “Average” range atfdetor level (M=51.96, SD=7.61) as well as for all
facets.

Lastly, three facets emerged for which all fourstduis differed significantly from one another:
Anxiety facet of Neuroticism (gi<.05), Emotionality facet of Openness to Experigf@at@<.05), and
Altruism facet of Agreeableness (&t.05).

Discussion

In this study, we were able to determine that \ality in ASD symptomatology appears to be
well accounted for by the FFM. Also, in accordandth previous studies investigating FFM personality
and ASD, Neuroticism was positively correlated wN8D symptomatology, while Extraversion,
Openness to Experience, Conscientiousness, an@&geness were negatively correlated with ASD
symptomatology, findings which suggest that adwite ASD present with significantly different
personality profiles than adults without ASD. A a@releal of variability also emerged within ASD, as
four different clusters of FFM personality typesrevdetermined based on our results, indicating that
there is not just one “autistic personality” type.

Percent of Variance in ASD Symptomatology Accouiatedy FFM

The first goal of the current study was to estertae amount of variability in ASD
symptomatology that could be explained by persontdctors and facets. By way of regression
analysis, we were able to estimate that 70% of AgDptom variance could be explained by the FFM

facets. To put this estimate in perspective, tleeipus studies that have analyzed manifestation of
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autistic traits as predicted by personality prafit@ve found significantly lower percentages. As
mentioned earlier, both Austin (2005) and Wakablayasd colleagues (2006) found NEO-PI-R FFM
scores to be only mostly predictive of AQ scoreish\®?of .37 and .24 respectively, concluding that
their results suggest that autistic traits couldbendependent personality dimension, or sixthtofacf
personality. However, given that the AQ has 50 g@wonsisting of a fairly narrow sample of autistic
behaviors (Bishop & Seltzer, 2012), in additiorhving poor internal consistency (Hurst et al., 200
and that only the FFM factors as opposed to fagets used in these studies, the discrepancies betwe
these previous studies’ findings and our curremd\ss findings can be considered in context. Sirhyila
to Austin (2005) and Wakabayashi and colleague8gR®&chriber and colleagues (2014) found, via
discriminant function analysis, that FFM factor seaccounted for 30.3% of ASD vs. typically-
developing group variance as measured by the Aulismgnostic Observation Schedule-Generic
(ADOS-G; Lord et al., 2000). Like the previous sag] this study also only used the FFM factors and
did not include FFM facets in their analyses. Adidated in Table 2, with a factor-levef & .476, the
present results would have been in closer agreewidnthese previous studies had we only included
factor-level scores in the analyses.

Findings from extant FFM and psychopathy reseandhér emphasize the importance of facet-
level specificity (Ross et al., 2009). Ross andeagues (2004) determined that NEO-PI-R FFM facets
were predictive of 64% of the variance in primasyghopathy symptomatology, and 56% percent of
the variance in secondary psychopathy, with loweatRhe factor-level for each. Ross and colleagues’
(2009) study found similar results in terms of faewel specificity with NEO-PI-R facets explaining
72% of the variance on the Psychopathic Personakgntory (PPI) Fearless Dominance scale, 71% of

the variance on the PPI Impulsive Antisocialitylsgcand 56% of the variance on the PPI
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Coldheartedness scale, while NEO-PI-R factors @x@tbonly 50%, 62%, and 32% of the variances,
respectively.

In the current study, multiple regression analysdgated that increased Neuroticism and
decreased Extraversion and Agreeableness to medsepredictive of ASD symptomatology at the
factor level. These findings are in line with pi@ys FFM and ASD research, however
Conscientiousness and Openness to Experience weable to significantly predict ASD. Openness to
Experience in previous research does not have sistent relationship with ASD symptomatology, with
Schriber and colleagues (2014) finding adults W8D to have lower Openness to Experience on
average as compared to adults without ASD, whilegKand colleagues (2011) found no differences.
Conscientiousness, however, according to previessarch, has been found to have a consistent
negative relationship with ASD (Wakabayashi et2006; Kanai et al., 2011; Schriber et al., 2014).

Further emphasizing what most distinguishes ASInftgpical development in terms of the
FFM, 11 different FFM facet-level predictors of ASPmptomatology emerged. For Neuroticism,
increased Anxiety and Vulnerability were the fadbts best predicted ASD; expected findings given
that ASD and anxiety are highly comorbid and indixals with ASD are often unable to cope with their
anxiety, which may lead to feelings of vulnerailiGroden et al., 2006). Results from a number of
studies indicate 20-57% of children and adolesceiitshigh functioning ASD exhibit clinical levetsf
social anxiety, as compared to the 1-5% of typyodélveloping youth that experience symptoms of
social anxiety (e.g., Kuusikko et al., 2008; Mwtsal., 1998; Simonoff et al., 2008). In previolksW
and personality disorder research, dependencydesfound to be positively predicted by anxiety and
vulnerability facets of neuroticism (Mongrain, 199%/hen comparing the two disorders, it appears tha
individuals with ASD and individuals with dependg=trsonality disorder, though the two disorders are

vastly different, may share some characteristicommon (e.g., individuals with both disorders ofte
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view the world as complex and dangerous, often toakthers to take the lead, and often maintain
youthful or naive impressions of people and sitret) (Millon & Davis, 1996).

For Extraversion, decreased Friendliness and Gagaress were the facets that best predicted
ASD. Individuals who score low in Friendliness aften reserved and do not eagerly reach out to
others; and individuals who score low in Greganss are generally overwhelmed by situations
involving large crowds and prefer to spend timenal¢Goldberg et al., 2006). The current study’s
findings support what is known about social difftes associated with ASD; given the challengestmos
adults with ASD experience in both developing fdehips (Orsmond et al., 2004) and with large
crowds or groups (Ashwin et al., 2006). In previé#d facet-level research, the concepts of
friendliness and gregariousness have been assbeiatethe tendency to experience positive emotions
in response to anticipation or enjoyment of sogiedwarding situations (i.e., being included byraugp,
receiving a smile from another person, etc.) (DaXpet al., 2007). It has been hypothesized that
individuals with autism, as compared to individualthout autism, exhibit a decreased responsiaty t
social reward; this theory is referred to as theci&l Motivation Hypothesis” of ASD (Dawson et al.,
1998b; Scott-Van Zeeland et al., 2010). In reg&wdsocial reward related learning in children with
ASD, Scott-Van Zeeland et al. (2010) found diffexesin processing strategies between typically
developing and children with ASD, in that typicatlgveloping children show activity in implicit
learning and reward regions such as ventral stmatlorsal striatum, and prefrontal cortex, whereas
ASD children primarily utilize visual processinggrens without showing activity in reward-related
regions such as the ventral striatum. The diffegsni friendliness and gregariousness found intadul
with ASD as compared to those without ASD in therent study may be a result of these social reward
processing differences present in childhood. Intamd increased friendliness and gregariousnese ha

been found to significantly correlate with incred$iée satisfaction (Schimmack et al., 2004). Resul
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from the current study support these findings, aslestantially higher percentage of individualghie
non-ASD group reported higher life satisfactioraddition to having significantly higher
Gregariousness scores.

Three openness to experience facets also sigrifjgaredicted ASD: increased imagination,
decreased emotionality, and decreased adventurssidndividuals with above average imagination are
described as using fantasy to make the world artlugr more interesting (Grossman et al., 2006).
Increased imagination as a predictor of ASD in gigly does not have as much support in extant
literature and will be further discussed in thédwling section regarding the correlation analyses.
Individuals with decreased emotionality are desatibs being not aware of their own emotions in
conjunction with being unable to openly expres# tleelings (Grossman et al., 2006). Results from t
current study are in accordance with previous A&§zarch in that individuals with ASD often have
difficulty with awareness and expression of theincemotions (Silani et al., 2008). Individuals low
adventurousness prefer familiarity and routine &moan et al., 2006), which has been found in
previous ASD research to be true of individualgfenspectrum in that they are often insistent upon
sticking to routine and resistant to novelty (Wa@&chwartzman, 2013; Schriber et al., 2014). In
previous facet-level openness to experience reseanagination, emotionality, and adventurousness
are the facets most related to sensation-seekimgyvimgs, with imagination and emotionality
representing internal types of experience seekihge adventurousness represents external types of
experience seeking (Aluja et al., 2003). Given ¢tresults, it appears that individuals with ASD rbay
more capable or more interested in seeking semsatiowhich they themselves are in control (etgirt
own imaginations), while understanding and appteaaensations out of their control (e.g., emation

and adventure) may be more difficult and take npoeetice.
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For conscientiousness, decreased self-efficacycantiousness were significant predictors of
ASD symptomatology. Individuals with low self-efficy are described as feeling incompetent and not
in control their own lives (Goldberg et al., 200B) previous FFM research, self-efficacy, also mefe
to as competence, has been directly related teased neuroticism, specifically increased vulnéitgbi
and anxiety, in that the negative affect associat#iu feeling vulnerable and anxious would moséehk
cause an individual to feel less capable (i.es $edf-efficacious) (Reed et al., 2004). As inc¢heent
study, Wakabayashi and colleagues’ (2006) studypewimg autism symptomology scores using the AQ
to FFM scores using the NEO-PI-R, also found thghdr autism symptomatology scores significantly
correlated with lower competence scores (i.e.NBO-PI-R equivalent of self-efficacy).

Individuals with low cautiousness are describedften acting impulsively and act without
concern for consequences (Goldberg et al., 2008)tiQusness, also referred to as deliberation in
previous FFM research, is considered to be thedrestost widely represented facet-level measure of
impulsivity (Whiteside & Lynam, 2001). Wakabayasinid colleagues’ (2006) study similarly found
high AQ scores to be associated with low scoreteliberation. The impulsivity found in the
aforementioned study, as well as what was fourtlempresent study, is in concordance with what is
currently known about ASD—in that individuals orethpectrum often have difficulties with self-
regulation and inhibitory control (Hill, 2004; Sohon et al., 2009). Individuals with ASD often are
unable to control outbursts and feelings of iriiigband are commonly prescribed medication sugh a
risperidone to treat these symptoms (Myers & John2007).

Lastly, decreased trust and altruism were the frestictors of ASD symptomatology for
Agreeableness. Previous FFM research on trust,tsop®ereferred to as “the propensity to trust,” has
found that low scorers in this facet assume otteeb® dangerous and dishonest, and experience

decreased satisfaction with romantic relationsfiipsoradian et al., 2006). Altruism, from an
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evolutionary psychology perspective, is one ofrtiast critical social behaviors in regards to insheg@
chances of survival and successful reproductiomi@set al., 1998). However, the most successful
altruistic relationships are “tit-for-tat,” meaniogie should only engage in altruistic behavior with
another person when that other person is also @rgyaygaltruistic behavior; a cooperative arrangatne
that involves trust. Previous FFM research on sltnundicates that individuals with increased
neuroticism more often feel exploited by others timg are less likely to engage in altruistic betwav
(Ashton et al., 1998). Findings from the currentdgtsupport this research given that participants w
elevated vulnerability and anxiety, who also exteithidecreased propensity for trust, presented with
decreased altruism. Wakabayashi and colleague$) 20 found decreased trust and altruism to be
associated with increased autism symptomatologgesc®ue to altruism and trust being such
fundamental aspects of forming relationships wttkecs, our results directly relate to deficits atial
communication characteristic of ASD; in thatsituinderstandable that individuals with ASD would be
less trusting and altruistic towards others, githeat these individuals most likely had difficulties
understanding social cues, engaging in recipramahbinteraction, and forming close friendships
during childhood (Dawson et al., 2004). To thegsbviduals others may often seem confusing and
unpredictable, and thus difficult to trust.

Because the current study is the only of its kmévaluate personality profiles of adults with
ASD at the FFM facet-level, future studies will mecessary to determine whether the significantly
predictive facets in the current study are constiteredictive of ASD symptomatology in other
samples. Extant FFM literature overwhelmingly suppthe use of facet-level measures, as opposed to
measures which only determine factor-level scosbgn predicting behavior (Paunonen & Ashton,

2001; Ross et al., 2009).
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It is rather striking that variations in FFM facetere able to account for such a substantial
amount of variance in ASD symptomatology. Previmsearch on FFM and depression has
hypothesized that depression may be a producffefeint personality styles, or where individuaksnst
simultaneously on different FFM factors (i.e., “ghoy pessimists” are individuals with high
Neuroticism and low Extraversion scores, while “arabntrolled” individuals score high on
Neuroticism and low on Conscientiousness) (Weiss.e2009). Likewise, ASD for some individuals
may be well-described as a specific convergengerdonality traits (i.e., average to high scores fo
Neuroticism and all of its facets, combined witleeage to low scores for Extraversion, Openness to
Experience, Conscientiousness, and Agreeablendsallasf their respective facets). This combination
of FFM personality traits reflects in many ways tloenbination of behaviors that are well-known
characteristics of many individuals on the autipmcsrum (e.g., the prevalence of comorbid anxiety
coupled with low reward sensitivity, inflexibilitypoor emotion regulation, and difficulties with
socialization). A hypothetically intriguing thougis yet untested possibility stemming from this tager
of personality configurations and ASD is that ielgag the origins and determinants of ASD in some
individuals, the convergence of specific neurolafficbased traits that are at least semi-indepenofen
one another (e.g., overreactive amygdalae produmiogd features of neuroticism coupled with
inefficient front lobe processing producing relatiwweak planning, organization, and allocation of
attention skills and underreactive reward processgural circuitry) could potentially produce an
overall phenotype that often resembles ASD, depgnadin learning history, context, and mitigating
factors. Converging with genetics research sugggstiat single gene explanations of ASD are unjikel
(Geschwind, 2008), and that contributing individgeahes may each confer only a small amount to
variance in ASD, the present findings suggestahaadditive or interactive combination of (presutpab

neurally mediated) traits may offer a model of #latism phenotype worthy of further study.
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FFM Differences between Adults with and without ASD

The second goal of the current study was to determvihat FFM factors and facets correlated
with ASD symptomatology in order to determine FFMfpe differences between adults with and
without ASD. In regards to the FFM factors, as predl, similar to results from previous studies
(Austin, 2005; Wakabayashi et al., 2006; Kanaie2811; Schriber at al., 2014), a significantipes
correlation emerged between IPIP-NEO-120 Neuroti@asd RAADS-R ASD symptomatology scores,
while a significant negative correlation emergetieen Extraversion and ASD symptomatology
scores. And, replicating the findings of Schribed @olleagues’ (2014) study, significant negative
correlations emerged between Agreeableness (alsml fim Austin, 2005 and Kanai et al., 2011; but not
Wakabayashi et al., 2006), Conscientiousness faisal in Wakabayashi et al., 2006 and Kanai et al.,
2011; but not Austin, 2005), and Openness to Egped and ASD symptomatology scores. It is likely
that the results differed between each of thesiestidue to each study’s participants—Schriber and
colleagues (2014) and Kanai and colleagues (20drhpared individuals with actual ASD diagnoses to
individuals without diagnoses, while Austin (20@5)d Wakabayashi and colleagues (2006) only
studied individuals without diagnoses. Thus, mafietnces and significant correlations may arise
when comparing a clinical sample to a non-clingaahple.

In regards to the FFM facets, almost all of thd®HRIEO-120 facets significantly correlated in
the same direction as their respective factorexpscted. Interestingly, there were a select few did
not: the Imagination facet of Openness to Expegdrad a significantly positive correlation with
RAADS-R scores, while the Liberalism facet of Opessito Experience, Activity Level facet of
Extraversion, and Modesty facet of Agreeablenedsdt significantly correlate with RAADS-R scores.
These results potentially explain the aforementiotigergent Openness to Experience findings from

previous studies of the FFM and ASD. As shown ibl&& and Table 4, in between-group level
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analyses, Openness to Experience was the only fiack@ave two facets go “against the grain” of the
other facets (i.e., Imagination exhibited a sigmifit positive correlation with ASD symptoms and was
higher in adults with ASD, and Liberalism did narsficantly differ, while the other four facets vee
significantly lower in adults with ASD and signiéiotly negatively correlated with ASD symptoms).

Extant literature regarding imagination in adwith ASD is inconclusive, as the majority of
studies have reported on pretend play and cretitinking deficits in children with ASD (Baird et.al
2000; Craig & Baron-Cohen, 1999; Craig et al., 208lbwever, Kasari and colleagues (2011) have
found that children with ASD, when prompted, cagage in pretend play as capably as their typically
developing peers; thus, suggesting that thesertgtiay deficits lie in performance, not competence
(Kasari et al., 2011). Roth (2008) goes on to tizedhat the idiosyncratic thought and languageitha
characteristic of ASD allows for these individuatsore physical, reality-based imagination skille.(i
the ability to imagine real objects and events Haate occurred) to be very much intact, while the
imaginative deficits in ASD lie in socially-basedagination skills (i.e., using imagination to engaug
pretend play with peers, inferring the emotions drodights of others, etc.). The IPIP-NEO-120
guestions that mapped on to the facet of Imaginatiahe current study do not distinguish between
socially-based and object-based imagination (speeAdix 1, for full list of questionnaire itemI)us,
Roth’s theory appears to be in concordance withresults.

Lastly, as found in Schriber and colleagues’ (2Gstdjly, personality traits correlated with ASD
were stable across gender. Given the high percemtafigmale responses in the current study, and the
paucity of research on adult females with ASDs iinnportant to note that this study is the largésts
kind to report on FFM personality profiles of adi@imales with ASD. Women with ASD having a
higher response rate than men with ASD in the aas®idy may seem initially peculiar given the

significantly higher rate in which males are diage than females. However, previous online studies
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have found similar levels of female representafiapp et al., 2013; Gilmour, Schalomon, & Smith,
2012), which, as Kapp and colleagues (2013) thedrimay be due to the fact that females with ASD
actively seek out social support from online comities more so than males.

Personality Subtypes for Adults with ASD

The final goal of the current study was to deteenwhether there is one uniform autistic
personality profile, or if different personalitygsiles exist within ASD. Thé&-means cluster analyses
revealed 4 distinct groups based on IPIP-NEO-126tfelusters. A vast array of demographic, ASD
symptomatology, and personality differences arosenncomparing these 4 clusters to one another,
further illustrating the variability that existstwin ASD.

Demographically, it appears we have obtained gbaof adults with ASD who have in some
cases experienced “optimal outcomes” accordinféatiteria of previous research (Levy & Perry,
2011). In regards to employment data for adultéaiitism, an agreed upon statistic does not yst.exi
However, data reported from a variety of studiggest that this percentage ranges from 25-55%
(Holwerda et al., 2012; Shattuck et al., 2012). €ample was employed at a higher rate. Similaxly, o
clusters reported higher likelihood of being in \otic relationships than is reported in current
literature, which suggests that between 0-38% oftadvith autism are in long-term relationships or
marriages (Howlin & Moss, 2012). Independent livaega from our study was also elevated as
compared to what has been reported in extanttiterawhich suggests that only 40-50% of adultéwit
autism live independently (Levy & Perry, 2011). $adindings are not surprising given that we were
asking our participants to complete a 250-itemrentjuestionnaire. Additionally, the current studysw
remarkable in that it was able to reach a broadagge, as very little research has been conducted

older adults with ASD (Howlin & Moss, 2012).
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Cluster 1 presented with an FFM personality peofit the factor level, in line with previous
FFM and social phobia research which found thasphobia positively correlated with Neuroticism,
while negatively correlating with Extraversion (letet al., 2010). Cluster 1’s facet results alsgosst
this particular group to have either low social ivetion or a socially anxious temperament or some
combination of the two. Cluster 1's combinatioretdvated Anxiety, Self-Consciousness, Vulnerahility
and Modesty with below average Assertiveness atfeE#ecacy is indicative of social anxiety, while
Cluster 1's combination of elevated Depressionhwitlow average Friendliness, Excitement-Seeking,
Cheerfulness, and Adventurousness indicates loialsootivation.

Like Cluster 1, Cluster 2 also exhibited elevatedroticism and particularly low extraversion,
but differed in that below average conscientiouswess also present. This particular profile atRR&/
factor level has been associated with depressiosg@ini & Brown, 2011). Cluster 2’s depressed
profile is further evidenced by elevated depressaia vulnerability, combined with below average
cheerfulness, friendliness, and particularly lmeres on five out of six conscientiousness facets.
Cluster 2 also presented with some anti-socialgrergy components with above average anger, below
average agreeableness including particularly lawaitity, all traits which were not present in Clrst.
Cluster 2 emerged as the cluster with the mosteringgs; this group was characterized by the lowest
employment satisfaction, education, life satistattiand happiness of any of the four clusters. iBusv
FFM research indicates that this exact standirgh(heuroticism, in conjunction with low extraversjo
conscientiousness, and agreeableness) is mostiiredf problematic outcomes (Ozer & Benet-
Martinez, 2006). In addition, Cluster 2 also hagl ighest RAADS-R autism symptomatology scores
coupled with the most undiagnosed individuals, #taedmost individuals that did not know whether they

considered themselves to be on the autism spectrum.
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Also, our results coincide with intellect being flaeet most closely linked to intelligence, as
well as a concept DeYoung and colleagues (2014y tefas “cognitive exploration,” given that the
Clusters 1 and 2 had the lowest Intellect scorédearels of education, as shown in Figure 2 andélab
5. Conscientiousness has been found to be the Fesbpality factor most predictive of job
performance, as well as GPA (grade point avera@egi & Benet-Martinez, 2006). Our results are in
agreement with this given that Clusters 1 and 2thadowest Conscientiousness scores in addition to
the lowest levels of employment and education.

Cluster 3 was similar to Cluster 2 in that it was only other cluster with especially low
agreeableness at the factor level, while also pteggewith lower than average extraversion. However
Cluster 3 sets itself apart from Cluster 2 by pnésg with average levels of Neuroticism and
Conscientiousness. Cluster 3's average neurotiaisnconscientiousness (as opposed to above average
in the former and below average in the latter) seenserve as somewhat of a protective factor again
this cluster’s socially disengaged traits of paitacly low extraversion and agreeableness. Clisster
appears to experience fewer challenges than ClRadiased on Cluster 3 having higher levels of
employment, satisfaction with employment, levekdtication, and happiness as shown in Table

Cluster 4 emerged as the most well-adjusted gnodipat the average FFM factor and facet
scores for this cluster were all within one stadd#eviation of the reference group mean, and this
cluster also reported the highest levels of empkynife satisfaction, and happiness. Cluster 4
exhibited the highest extraversion and agreealdeswed was the only cluster within 1 SD of the
reference group mean on every facet of both Extsawe and Agreeableness. Cluster 4’s happiness and
satisfaction data parallels previous studies ofgtreeral population in that more extraverted petgid

to report higher life satisfaction (Luhmann et 2013).
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In contrast to Clusters 1 and 2, Clusters 3 ankhibéed lower scores on every facet of
neuroticism except immoderation, and Clusters 34anere within normal limits on every neuroticism
facet. This finding also coincides with Clusterr®lal’s significantly greater satisfaction with life
satisfaction with employment, and happiness. Previesearch indicates that people with high
neuroticism have the tendency to interpret theirdvas more difficult and threatening than those@wh
are less neurotic (Luhmann et al., 2013).

Because agreeableness results varied so muchdrethesters, a finding did not emerge in
Table 5that is consistent with extant literature. Previstiglies regarding romantic relationships and
FFM personality factors indicate that high neuistitand low agreeableness are consistently predicti
of negative relationship outcomes (Ozer & BenettMar, 2006). While this appears to be the case for
Cluster 2, Cluster 4 contradicts this finding, lais tluster reported the fewest romantic relatigrsbut
exhibited relatively normative neuroticism and &greleness scores.

In the entire set of IPIP-NEO-120 factor and fanetns for all clusters, none of the clusters
exhibited average personality profiles elevatedinat is traditionally considered to be a “positive”
direction (i.e., T scores below 40 for Neuroticismany of its facets, or above 60 for Extraversion,
Openness to Experience, Agreeableness, and Cotisugress or for any of their corresponding
facets).

According to our factor-level results, above ageraeuroticism and below average extraversion
appear to be key components of ASD in adults, @g\were common across all four clusters (not one
cluster exhibited mean Jcores less than 50 on Neuroticism, or above FBxtraversion; while there
were clusters which exhibited T scores greater 8than Openness to Experience, Agreeableness, and
Conscientiousness). Cluster 4, the only clusteln Wiscores within one standard deviation of the

reference group mean on both Neuroticism and Egtsdan, recorded significantly lower ASD
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symptomatology scores than all other clusters erRAADS-R. Our conclusion that above average
neuroticism and below average extraversion are cametements characteristic of adults with ASD,
regardless of other personality traits, extendsipus FFM research in adults with ASD illustratitigt
these traits are elevated and low, respectiveltheatactor level in people with ASD (Kanai et al.,
2011).

In sum, cluster analyses within the ASD group r&acaastly differing personality profiles. Hu
and colleagues’ (2011) study provides an interggtarallel bio-behavioral set of findings on within
ASD personality clusters in that they identifieésific single nucleotide polymorphisms (SNPs; i.e.,
DNA sequence variation) which were common to 2 orayASD subgroups as well as SNPs unique to
specific subgroups (e.g., the “Mild” ASD subgroumased 3 specific SNPs with the “Language
Impaired” ASD subgroup, while there were also 3itmiaal SNPs unique to the “Language Impaired”
ASD subgroup). These findings offer a differeneleof evidence for the hypothesis that multiple
meaningful ASD phenotypes may exist, and that tpésmotypes may stem from combinations or
patterns of individual differences (e.g., genelcalfluenced behavioral traits such as sensititaty
social reward and high fear-proneness) (Veatch,2@l4).

The cluster results of the current study assibetter describing and defining the spectrum
nature of autism in that there appear to be meéuinglividual differences which seem to be related
differing levels of adaptive functioning and qugldf life. These findings further emphasize thechee
and value of individualized intervention that carget specific challenges an individual with ASDyma
have (e.g., some individuals may need more help axitrcoming fear; other individuals may need
more help with organization and self-disciplinehars may need help with empathy and interpretieg th
emotions of others; etc.) And these individual€dewill not be met with a “one size fits all” appch;

a spectrum disorder requires a spectrum of intéimes
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Limitations

All data in the current study were obtained fragti-seport measures. As in other solely self-
report questionnaire-based studies, it is likeft torrelations between measures and construckd cou
have been inflated due to mono-method bias (Roak, &009). Also, the sample of participants
recruited was a sample of convenience, given thatder to participate in the study participantsdes
access to a computer with internet, and had toiliegwto complete an extensive questionnaire;dest
which likely contributed to biasing the sample todsahigher developmental and socioeconomic status
(Kapp et al., 2013). Therefore, it is likely thensple is not representative of a proportion of edwith
ASD, which is especially evident due to the higbgartion of female participants even though ASD is
reportedly more prevalent among males (Kim et2fl1,1). As Kapp and colleagues (2013) suggest, a
potential reason for the disproportionate repregent in studies using internet-based recruitmentct
be the possibility that females with ASD preserthvgiubtler symptoms due to having developed coping
skills that inadvertently mask autistic behaviansg thus, they do not present as specifically twiis
behavior-based diagnostic assessments (Lai @(dll). Further, as reported in previous internseda
studies of ASD (e.g., Gilmour et al., 2012; Kapalet2013, adult females with ASD may be
overrepresented online in pursuit of social supdo# to difficulties being recognized or diagnoasd
being on the autism spectrum (Jack, 2011). Thezeforaccount for the gender and age variability in
the current sample, gender and age-referencedssimreluster analyses were utilized. Also, in oride
define the ASD group in the current study (sinaehwere conflicting sources of diagnosis informati
between having received a formal diagnosis, sealffadsis, and using the RAADS-R diagnostic cut-off
score), the RAADS-R cut-off score approach wasrdeteed to be the most empirically sound, after
having checked results for each analysis agaiestibst restrictive sample (those who reported flavin

received a formal ASD diagnosis) and finding mosthpng convergence on analyses comparing the
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most and the least restrictive (RAADS-R cut off)IASamples. Lastly, in order to maximize the
variability of ASD symptomatology scores, a combisample of individuals with and without ASD
was used in correlation and regression analysasjitar strategy was employed by Ross and
colleagues’ (2009) study of FFM personality andogbsypathy.

Conclusion

The current study extended the findings of presiasearch in FFM personality and ASD. By
confirming previous research regarding ASD witlia £FFM factor framework and expanding what is
known about ASD into the FFM facet framework, wa batter relate and connect ASD to other
psychopathological constructs and outcomes that bhaen associated with the FFM (Schriber et al.,
2014). Previous studies of personality in ASD, waHiacused on the FFM at the factor-level, have
suggested a moderate link between FFM personalitpif's and ASD severity, with some suggestions
that ASD spectrum behaviors may reflect a sixthadiaof personality. The current study, however,
suggests a rather strong connection between estalllpersonality traits and ASD when delving deeper
into FFM facet-level analyses.

Adults with ASD, regardless of level of functionjraften demonstrate generally poor prognoses
(Howlin, 2003). Though there are studies documertiese poor outcomes, based on current research,
factors predictive of outcome for these individuais not well understood (Ozonoff et al., 2005).
Because the majority of adults with ASD remain hygtependent on support, irrespective of 1Q, there
must be an environmental mismatch for the majarftthese individualsvho often have employable
skills and can be very intelligent, but experienballenges that hinder employment, independemntdivi
social relations, day to day decision making, armblem solving abilities. Taking a closer, more
detailed look at the personality profiles of adwith ASD may provide those who work with these

individuals (practitioners, therapists, job coaclats.) more in-depth knowledge of these individual
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strengths and weaknesses in an attempt to beterstand why each individual may experience such
difficulties in adulthood. In addition, the perstityaprofiles of adults with ASD who have achieved
positive outcomes (i.e., who report being happrhpyed, living on their own, etc.) may provide
valuable information regarding what environmentd situations seem to be the best fit for particular
personality types (i.e., an individual with ASD whigh Neuroticism, low Extraversion, and low
Agreeableness might struggle in jobs involving oostr service, but excel in jobs in information
technology). Information gained from this studyds&ght on the intricacies of the autism spectrbyn,
describing individuals based on a continuum of coiaions of personality traits, a true spectrum, as
opposed to being characterized solely based omgBkeiw” or “high” functioning.

Appendix |: IPIP-NEO-120 Facet Items
Neuroticism

ANXIETY

1. Worry about things.

31. Fear for the worst.

61. Am afraid of many things.
91. Get stressed out easily.

ANGER

6. Get angry easily.

36. Get irritated easily.

66. Lose my temper.

96. Am not easily annoyed.

DEPRESSION

11. Often feel blue.

41. Dislike myself.

71. Am often down in the dumps.
101. Feel comfortable with myself.

SELF-CONSCIOUSNESS

16. Find it difficult to approach others.

46. Am afraid to draw attention to myself.

76. Only feel comfortable with friends.

106. Am not bothered by difficult social situations

IMMODERATION
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21. Go on binges.

51. Rarely overindulge.

81. Easily resist temptations.
111. Able to control my cravings.

VULNERABILITY

26. Panic easily.

56. Become overwhelmed by events.

86. Feel that I'm unable to deal with things.
116. Remain calm under pressure.

Extraversion

FRIENDLINESS

2. Make friends easily.

32. Feel comfortable around people.
62. Avoid contacts with others.

92. Keep others at a distance.

GREGARIOUSNESS

7. Love large parties.

37. Talk to a lot of different people at parties.
67. Prefer to be alone.

97. Avoid crowds.

ASSERTIVENESS

12. Take charge.

42. Try to lead others.

72. Take control of things.

102. Wait for others to lead the way.

ACTIVITY LEVEL

17. Am always busy.

47. Am always on the go.

77. Do a lot in my spare time.
107. Like to take it easy.

EXCITEMENT-SEEKING
22. Love excitement.

52. Seek adventure.

82. Enjoy being reckless.
112. Act wild and crazy.

CHEERFULNESS
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27. Radiate joy.

57. Have a lot of fun.

87. Love life.

117. Look at the bright side of life.

Opennessto Experience

IMAGINATION

3. Have a vivid imagination.

33. Enjoy wild flights of fantasy.
63. Love to daydream.

93. Like to get lost in thought.

ARTISTIC INTERESTS

8. Believe in the importance of art.

38. See beauty in things that others might notceoti
68. Do not like poetry.

98. Do not enjoy going to art museums.

EMOTIONALITY

13. Experience my emotions intensely.

43. Feel others' emotions.

73. Rarely notice my emotional reactions.

103. Don't understand people who get emotional.

ADVENTUROUSNESS

18. Prefer variety to routine.

48. Prefer to stick with things that | know.
78. Dislike changes.

108. Am attached to conventional ways.

INTELLECT

23. Love to read challenging material.

53. Avoid philosophical discussions.

83. Have difficulty understanding abstract ideas.
113. Am not interested in theoretical discussions.

LIBERALISM

28. Tend to vote for liberal political candidates.
58. Believe that there is no absolute right or vgron
88. Tend to vote for conservative political cantisa
118. Believe that we should be tough on crime.

Agreeableness
TRUST
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4. Trust others.

34. Believe that others have good intentions.
64. Trust what people say.

94. Distrust people.

MORALITY

9. Use others for my own ends.
39. Cheat to get ahead.

69. Take advantage of others.
99. Obstruct others' plans.

ALTRUISM

14. Love to help others.

44, Am concerned about others.

74. Am indifferent to the feelings of others.
104. Take no time for others.

COOPERATION

19. Love a good fight.
49. Yell at people.

79. Insult people.

109. Get back at others.

MODESTY

24. Believe that | am better than others.
54. Think highly of myself.

84. Have a high opinion of myself.

114. Boast about my virtues.

SYMPATHY

29. Sympathize with the homeless.

59. Feel sympathy for those who are worse off thgeelf.
89. Am not interested in other people's problems.

119. Try not to think about the needy.

Conscientiousness

SELF-EFFICACY

5. Complete tasks successfully.
35. Excel in what | do.

65. Handle tasks smoothly.

95. Know how to get things done.

ORDERLINESS
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10. Like to tidy up.

40. Often forget to put things back in their propkce.
70. Leave a mess in my room.

100. Leave my belongings around.

DUTIFULNESS

15. Keep my promises.
45. Tell the truth.

75. Break rules.

105. Break my promises

ACHIEVEMENT-STRIVING

20. Work hard.

50. Do more than what's expected of me.
80. Do just enough work to get by.

110. Put little time and effort into my work.

SELF-DISCIPLINE

25. Am always prepared.

55. Carry out my plans.

85. Waste my time.

115. Have difficulty starting tasks.

CAUTIOUSNESS

30. Jump into things without thinking.
60. Make rash decisions.

90. Rush into things.

120. Act without thinking.

Appendix I1: Description of | PIP-NEO-120 Factors and Facets
(Originally written by Dr. John A. Johnson)
Neuroticism

Freud originally used the termeurosisto describe a condition marked by mental distresgtional
suffering, and an inability to cope effectively wvthe normal demands of life. He suggested that
everyone shows some signs of neurosis, but thaliffez in our degree of suffering and our specific
symptoms of distress. Today neuroticism referfigoténdency to experience negative feelings. Those
who score high on Neuroticism may experience piiignane specific negative feeling such as anxiety,
anger, or depression, but are likely to experiesmeral of these emotions. People high in neusotici
are emotionally reactive. They respond emotionallgvents that would not affect most people, and
their reactions tend to be more intense than norfiedy are more likely to interpret ordinary sitoas
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as threatening, and minor frustrations as hopslesticult. Their negative emotional reactions deto
persist for unusually long periods of time, whickans they are often in a bad mood. These problems i
emotional regulation can diminish a neurotic'sigbib think clearly, make decisions, and cope
effectively with stress.

At the other end of the scale, individuals who sdokv in neuroticism are less easily upset andem®
emotionally reactive. They tend to be calm, ematllystable, and free from persistent negative
feelings. Freedom from negative feelings does redmthat low scorers experience a lot of positive
feelings; frequency of positive emotions is a comgyt of the Extraversion domain.

Neuroticism Facets

« Anxiety The "fight-or-flight" system of the brain of ammxis individuals is too easily and too
often engaged. Therefore, people who are highxregnoften feel like something dangerous is
about to happen. They may be afraid of specifigasibns or be just generally fearful. They feel
tense, jittery, and nervous. Persons low in Anxaty generally calm and fearless.

« Anger Persons who score high in Anger feel enraged \liiegs do not go their way. They are
sensitive about being treated fairly and feel rédséand bitter when they feel they are being
cheated. This scale measures the tenden@etangry; whether or not the persexpresses
annoyance and hostility depends on the individlesl on Agreeableness. Low scorers do not
get angry often or easily.

- DepressionThis scale measures the tendency to feel saeltée], and discouraged. High
scorers lack energy and have difficult initiatingiaties. Low scorers tend to be free from these
depressive feelings.

« Self-ConsciousnesSelf-conscious individuals are sensitive abouatwdthers think of them.
Their concern about rejection and ridicule causentto feel shy and uncomfortable abound
others. They are easily embarrassed and oftem$bamed. Their fears that others will criticize
or make fun of them are exaggerated and unrealsiictheir awkwardness and discomfort may
make these fears a self-fulfilling prophecy. Lowrsgs, in contrast, do not suffer from the
mistaken impression that everyone is watching adding them. They do not feel nervous in
social situations.

« Immoderation Immoderate individuals feel strong cravings arges that they have have
difficulty resisting. They tend to be oriented to@wahort-term pleasures and rewards rather than
long- term consequences. Low scorers do not expeistrong, irresistible cravings and
consequently do not find themselves tempted toiogelge.

« Vulnerability. High scorers on Vulnerability experience pananfasion, and helplessness when
under pressure or stress. Low scorers feel mosegpconfident, and clear-thinking when
stressed.

Extraversion
Extraversion is marked by pronounced engagemehttivit external world. Extraverts enjoy being with
people, are full of energy, and often experiencgtjy@ emotions. They tend to be enthusiasticpaeti

oriented, individuals who are likely to say "YesY'"Let's go!" to opportunities for excitement. In
groups they like to talk, assert themselves, aawdttention to themselves.
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Introverts lack the exuberance, energy, and agtigitels of extraverts. They tend to be quiet, loay,
deliberate, and disengaged from the social wottgifTlack of social involvement should not be
interpreted as shyness or depression; the intreuagly needs less stimulation than an extravedt an
prefers to be alone. The independence and reséthie mtrovert is sometimes mistaken as
unfriendliness or arrogance. In reality, an intmbweho scores high on the agreeableness dimenslbn w
not seek others out but will be quite pleasant wdqgproached.

Extraversion Facets

« Friendliness Friendly people genuinely like other people apdrdy demonstrate positive
feelings toward others. They make friends quicklg & is easy for them to form close, intimate
relationships. Low scorers on Friendliness arenecessarily cold and hostile, but they do not
reach out to others and are perceived as distantesmerved.

« GregariousnessGregarious people find the company of othersgaletly stimulating and
rewarding. They enjoy the excitement of crowds. Llsnerers tend to feel overwhelmed by, and
therefore actively avoid, large crowds. They dometessarily dislike being with people
sometimes, but their need for privacy and timeéhemiselves is much greater than for individuals
who score high on this scale.

« Assertivenesdiigh scorers Assertiveness like to speak oug tdilarge, and direct the activities
of others. They tend to be leaders in groups. Looves's tend not to talk much and let others
control the activities of groups.

« Activity Level Active individuals lead fast-paced, busy liveeey move about quickly,
energetically, and vigorously, and they are invdliremany activities. People who score low on
this scale follow a slower and more leisurely, xethpace.

« Excitement-Seekingligh scorers on this scale are easily bored withah levels of
stimulation. They love bright lights and hustle dngtle. They are likely to take risks and seek
thrills. Low scorers are overwhelmed by noise amthmotion and are adverse to thrill-seeking.

« CheerfulnessThis scale measures positive mood and feelirgspegative emotions (which are
a part of the Neuroticism domain). Persons whoesbah on this scale typically experience a
range of positive feelings, including happinesshesiasm, optimism, and joy. Low scorers are
not as prone to such energetic, high spirits.

Opennessto Experience

Openness to Experience describes a dimension oftaagstyle that distinguishes imaginative, creati
people from down-to-earth, conventional people.Opeople are intellectually curious, appreciatife o
art, and sensitive to beauty. They tend to be, @vatpto closed people, more aware of their feelings
They tend to think and act in individualistic ammhoonforming ways. Intellectuals typically scorghhi
on Openness to Experience; consequently, thisrfae®also been call€llture or Intellect
Nonetheless, Intellect is probably best regardeshasaspect of openness to experience. Scores on
Openness to Experience are only modestly relatgddcs of education and scores on standard
intelligent tests.

Another characteristic of the open cognitive stgla facility for thinking in symbols and abstracts
far removed from concrete experience. Dependinthemnndividual's specific intellectual abilitiefigs
symbolic cognition may take the form of mathematilmical, or geometric thinking, artistic and
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metaphorical use of language, music compositigpeoiormance, or one of the many visual or
performing arts. People with low scores on opentesgperience tend to have narrow, common
interests. They prefer the plain, straightforwamnad obvious over the complex, ambiguous, and subtle
They may regard the arts and sciences with suspioegarding these endeavors as abstruse or of no
practical use. Closed people prefer familiarity rovevelty; they are conservative and resistant to
change.

Openness is often presented as healthier or margenay psychologists, who are often themselves
open to experience. However, open and closed stfldsnking are useful in different environments.
The intellectual style of the open person may sarpeofessor well, but research has shown thaedlos
thinking is related to superior job performanceatice work, sales, and a number of service
occupations.

Openness Facets

- Imagination To imaginative individuals, the real world isefttoo plain and ordinary. High
scorers on this scale use fantasy as a way ofingeaticher, more interesting world. Low
scorers are on this scale are more oriented te taah fantasy.

+ Artistic InterestsHigh scorers on this scale love beauty, bothrtimiad in nature. They become
easily involved and absorbed in artistic and ndtewants. They are not necessarily artistically
trained nor talented, although many will be. ThBrileg features of this scale argerest in
andappreciation ofhatural and artificial beauty. Low scorers lackthetic sensitivity and
interest in the arts.

- Emotionality Persons high on Emotionality have good acceasdoawareness of their own
feelings. Low scorers are less aware of their igsliand tend not to express their emotions
openly.

« Adventurousness$ligh scorers on adventurousness are eager t@wyactivities, travel to
foreign lands, and experience different things.yTied familiarity and routine boring, and will
take a new route home just because it is diffetemis scorers tend to feel uncomfortable with
change and prefer familiar routines.

+ Intellect Intellect and artistic interests are the two miwgtortant, central aspects of openness to
experience. High scorers on Intellect love to pléth ideas. They are open-minded to new and
unusual ideas, and like to debate intellectualessiihey enjoy riddles, puzzles, and brain
teasers. Low scorers on Intellect prefer dealinty either people or things rather than ideas.
They regard intellectual exercises as a wastard.tintellect should not be equated with
intelligence. Intellect is an intellectual stylatran intellectual ability, although high scorers o
Intellect score slightly higher than low-Intelleatividuals on standardized intelligence tests.

« Liberalism Psychological liberalism refers to a readinesshalenge authority, convention, and
traditional values. In its most extreme form, pylolgical liberalism can even represent outright
hostility toward rules, sympathy for law-breakersd love of ambiguity, chaos, and disorder.
Psychological conservatives prefer the securitysadility brought by conformity to tradition.
Psychological liberalism and conservatism are dentical to political affiliation, but certainly
incline individuals toward certain political padie

Agreeableness
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Agreeableness reflects individual differences inagwn with cooperation and social harmony.
Agreeable individuals value getting along with ath& hey are therefore considerate, friendly,
generous, helpful, and willing to compromise theferests with others'. Agreeable people also laave
optimistic view of human nature. They believe peagle basically honest, decent, and trustworthy.

Disagreeable individuals place self-interest abgetting along with others. They are generally
unconcerned with others' well-being, and thereéweeunlikely to extend themselves for other people.
Sometimes their skepticism about others' motivesesthem to be suspicious, unfriendly, and
uncooperative.

Agreeableness is obviously advantageous for atigiand maintaining popularity. Agreeable people are
better liked than disagreeable people. On the dthed, agreeableness is not useful in situaticats th
require tough or absolute objective decisions. seable people can make excellent scientistgrit

or soldiers.

Agreeableness Facets

« Trust A person with high trust assumes that most peagdair, honest, and have good
intentions. Persons low in trust see others askellevious, and potentially dangerous.

- Morality. High scorers on this scale see no need for getenmanipulation when dealing with
others and are therefore candid, frank, and sintere scorers believe that a certain amount of
deception in social relationships is necessarypRdmd it relatively easy to relate to the
straightforward high-scorers on this scale. Thayegelly find it more difficult to relate to the
unstraightforward low-scorers on this scale. Itiddde made clear that low scorers are not
unprincipled or immoral; they are simply more guat@nd less willing to openly reveal the
whole truth.

« Altruism Altruistic people find helping other people gamly rewarding. Consequently, they
are generally willing to assist those who are iachéltruistic people find that doing things for
others is a form of self-fulfilment rather tharfseacrifice. Low scorers on this scale do not
particularly like helping those in need. Requestdielp feel like an imposition rather than an
opportunity for self-fulfillment.

» Cooperation Individuals who score high on this scale diskikafrontations. They are perfectly
willing to compromise or to deny their own need®ider to get along with others. Those who
score low on this scale are more likely to intinedathers to get their way.

- Modesty High scorers on this scale do not like to cldwat they are better than other people. In
some cases this attitude may derive from low satffidence or self-esteem. Nonetheless, some
people with high self-esteem find immodesty unsgeifthose who are willing to describe
themselves as superior tend to be seen as dishfyreesogant by other people.

- SympathyPeople who score high on this scale are tendedteand compassionate. They feel
the pain of others vicariously and are easily maweepity. Low scorers are not affected strongly
by human suffering. They pride themselves on makingctive judgments based on reason.
They are more concerned with truth and impartisiipe than with mercy.

Conscientiousness
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Conscientiousness concerns the way in which we@lomegulate, and direct our impulses. Impulses ar
not inherently bad; occasionally time constraieiguire a snap decision, and acting on our firsuiisg
can be an effective response. Also, in times of pdgher than work, acting spontaneously and
impulsively can be fun. Impulsive individuals caadeen by others as colorful, fun-to-be-with, and
zany.

Nonetheless, acting on impulse can lead to trombdenumber of ways. Some impulses are antisocial.
Uncontrolled antisocial acts not only harm othembers of society, but also can result in retributio
toward the perpetrator of such impulsive acts. Aapproblem with impulsive acts is that they often
produce immediate rewards but undesirable, long-mmsequences. Examples include excessive
socializing that leads to being fired from onels, jourling an insult that causes the breakup of an
important relationship, or using pleasure-indudaiinggs that eventually destroy one's health.

Impulsive behavior, even when not seriously destracdiminishes a person's effectiveness in
significant ways. Acting impulsively disallows centplating alternative courses of action, some of
which would have been wiser than the impulsive caoimpulsivity also sidetracks people during
projects that require organized sequences of stegpimges. Accomplishments of an impulsive person
are therefore small, scattered, and inconsistent.

A hallmark of intelligence, what potentially sep@shuman beings from earlier life forms, is thiitgb

to think about future consequences before actingmoimpulse. Intelligent activity involves
contemplation of long-range goals, organizing alathming routes to these goals, and persisting tdwar
one's goals in the face of short-lived impulsethéocontrary. The idea that intelligence involves
impulse control is nicely captured by the term gmnek, an alternative label for the Conscientiousnes
domain. Prudent means both wise and cautious. Rergloo score high on the Conscientiousness scale
are, in fact, perceived by others as intelligent.

The benefits of high conscientiousness are obviGosascientious individuals avoid trouble and achiev
high levels of success through purposeful planaimg) persistence. They are also positively regalged
others as intelligent and reliable. On the negatide, they can be compulsive perfectionists and
workaholics. Furthermore, extremely conscientioubviduals might be regarded as stuffy and boring.
Unconscientious people may be criticized for tlwireliability, lack of ambition, and failure to gta
within the lines, but they will experience many gHived pleasures and they will never be calladfgt

Conscientiousness Facets

- Self-Efficacy Self-Efficacy describes confidence in one's gbith accomplish things. High
scorers believe they have the intelligence (comsese), drive, and self-control necessary for
achieving success. Low scorers do not feel effecamd may have a sense that they are not in
control of their lives.

« Orderliness Persons with high scores on orderliness are ovglthized. They like to live
according to routines and schedules. They keepdistl make plans. Low scorers tend to be
disorganized and scattered.

- Dutifulness This scale reflects the strength of a persomisesef duty and obligation. Those who
score high on this scale have a strong sense dalmbligation. Low scorers find contracts,

56



rules, and regulations overly confining. They a@kell to be seen as unreliable or even
irresponsible.

« Achievement-Strivingndividuals who score high on this scale strisedhto achieve excellence.
Their drive to be recognized as successful keegrs thn track toward their lofty goals. They
often have a strong sense of direction in life,dutemely high scores may be too single-
minded and obsessed with their work. Low scoregantent to get by with a minimal amount
of work, and might be seen by others as lazy.

- Self-Discipline Self-discipline-what many people call will-powefers to the ability to persist
at difficult or unpleasant tasks until they are pdeted. People who possess high self-discipline
are able to overcome reluctance to begin taskstaydon track despite distractions. Those with
low self-discipline procrastinate and show pootdatthrough, often failing to complete tasks-
even tasks they want very much to complete.

- CautiousnessCautiousness describes the disposition to thirdugh possibilities before acting.
High scorers on the Cautiousness scale take therwhen making decisions. Low scorers often
say or do first thing that comes to mind withouliltkrating alternatives and the probable
consequences of those alternatives.

References

Allport, G. W, & Odbert, H. S. (1936). Trait-name&spsycho-lexical studyPsychological
Monographs, 47, Whole No. 211).

Andersen, L.M., Naswall, K., Manouilenko, I., Nytdar, L., Edgar, J., Ritvo, R.A., Ritvo, E., Bejerot
S. (2011). The Swedish version of the Ritvo autésmd Asperger diagnostic scale: Revised
(RAADS-R). A validation study of a rating scale ftults.Journal of Autism and
Developmental Disorderd1:1635-1645.

Ashton, M. C., Paunonen, S. V., Helmes, E., & Jack®. N. (1998). Kin altruism, reciprocal altruism
and the Big Five personality factoBvolution and Human Behaviat9(4), 243-255.

Ashwin, C., Baron-Cohen, S., Wheelwright, S., Ofden, M., & Bullmore, E. T. (2007). Differential
activation of the amygdala and the ‘social braimidg fearful face-processing in Asperger
SyndromeNeuropsychologigd5(1), 2-14.

Austin E. J., (2005). Personality correlates oftihmader autism phenotype as assessed by the Autism
Spectrum Quotient (AQRersonality and Individual Differences, ,3861-460.

Baird, G., Charman, T., Baron-Cohen, S., Cox, &ueenham, J., Wheelwright, S., & Drew, A.
(2000). A screening instrument for autism at 18 themf age: a 6-year follow-up studypurnal
of the American Academy of Child & Adolescent Pisyigh 39(6), 694-702.

Baron-Cohen, S., Wheelwright, S., Skinner, R., Mad., & Clubley, E. (2001). The Autism-Spectrum
Quotient (AQ): Evidence from Asperger syndrome/Highctioning autism, males and females,
scientists and mathematiciadsurnal of Autism and Developmental Disorders, 3417.

Bishop, S. L., & Seltzer, M. M. (2012). Self-repeattautism symptoms in adults with autism spectrum
disordersJournal of autism and developmental disordd11), 2354-2363.

S7



Butcher, J. N., Graham, J. R., Ben-Porath,Y. Sleden, A., Dahlstrom, W. G.,&Kraemer, B. (2001).
Minnesota Multiphasic Personality Inventory—2 (MMR): Manual for administration, scoring,
and interpretatior(Rev. ed.). Minneapolis: University of Minnesota§s.

Carlbring, P., Brunt, S., Bohman, S., (2007). In&wvs. paper and pencil administration of
guestionnaires commonly used in panic/agoraphasiearchComputers in Human Behavior,
23(3), 1421-1434.

Carpenter, L.A., Soorya, L. & Halpern, D. (2009kp&rger’s syndrome and high-functioning autism.
Pediatric Annals38(1), 30-35.

Cattell, R. B. (1943). The description of persaiyaBasic traits resolved into clustedaurnal of
Abnormal and Social Psychology, 8386-506.

Centers for Disease Control and Prevention (20Rd@valence of autism spectrum disorder among
children aged 8 years—autism and developmentabitiiggs monitoring network, 11 sites,
United States, 2010orbidity and Mortality Weekly Report. SurveillanBammaries, §2), 1—

21.

Chen CW, Tseng CP, Lee KL, & Yang HC (2011). Comgalbframework and research method for
personality traits and sales force automation ysagientific Research and Essayél ®, 3784-
3793.

Craig, J., & Baron-Cohen, S. (1999). Creativity amdgination in autism and Asperger syndrome.
Journal of Autism and Developmental Disord&9(4), 319-326.

Craig, J., Baron-Cohen, S., & Scott, F. (2001).Mdng ability in autism: A window into the
imagination.Israel Journal of Psychiatryd8(3-4), 242-53.

Dawson, G., Meltzoff, A.N., Osterling, J., Rinaldi, & Brown, E. (1998b). Children with autism ftol
orient to naturally occurring social stimwiournal of autism and developmental disorders, 28
479.

Dawson, G., Toth, K., Abbott, R., Osterling, J.,mMdon, J., Estes, A., & Liaw, J. (2004). Early sbcia
attention impairments in autism: social orientijognt attention, and attention to distress.
Developmental psychologd0(2), 271.

De Bruin, E. I., Ferdinand, R. F., Meester, S.Ngs, P. F., & Verheij, F. (2007). High rates of
psychiatric co-morbidity in PDD-NOSournal of Autism and Developmental Disorders, 37
877-886.

De Clercq, B., & De Fruyt, F. (2003). Personalityadder symptoms in adolescence: A five-factor
model perspectivelournal of Personality Disordeyd7, 269-292.

De Fruyt, F., Mervielde, |., Hoekstra, H. A., & Raoid, J.-P. (2000). Assessing adolescents’ perispnal
with the NEO-PI-RAssessment, 329-345.

58



De Pauw, S. S. W., Mervielde, I., Van Leeuwen, K.&De Clercq, B. J. (2011). How temperament
and personality contribute to the maladjustmerdhdidren with autismJournal of Autism and
Developmental Disorderg1,196-212.

DeYoung, C.G., & Gray, J.R. (2009). Personalitymeuaience: Explaining individual differences in
affect, behavior, and cognition. In P.J. Corr &Nmatthews (Eds.)The Cambridge handbook of
personality psychologfpp. 323-346). New York: Cambridge University Press

DeYoung, C. G., Hirsh, J. B., Shane, M. S., Papates) X., Rajeevan, N., & Gray, J. R. (2010).
Testing predictions from personality neuroscien@erbstructure and the big fivBsychological
Science21(6), 820-828.

DeYoung, C. G., Quilty, L. C., Peterson, J. B., & J. R. (2014). Openness to experience, intellec
and cognitive abilityJournal of personality assessmedf(1), 46-52.

Digman, J.M. (1990). Personality structure: Emecgeof the five-factor modeRnnual Review of
Psychology41,417-440.

Eaves, L. C., Ho, H. H., & Eaves, D. M. (1994). §yples of autism by cluster-analysisurnal of
Autism and Developmental Disorders, 3422.

Enticott P. G., Kennedy H. A., Rinehart N. J., Ter®) J., Bradshaw J. L., Taffe J. R., Daskalaki3.Z.
Fitzgerald P. B., (2012). Mirror neuron activitysasiated with social impairments but not age in
autism spectrum disordeaBiological Psychiatry, 71427-33.

Fleeson, W. (2001). Towards a structure- and pssce#sgrated view of personality: Traits as density
distributions of stateslournal of Personality and Social Psycholpg§, 1011-1027.

Geschwind, D. H. (2008). Autism: many genes, compathways?Cell, 1353), 391-395.

Goldberg, L. R. (1990). An alternative “descriptioinpersonality”: The Big-Five factor structure.
Journal of Personality and Social Psychology, $216-1229.

Goldberg, L. R., Johnson, J. A., Eber, H. W., Hod&n Ashton, M. C., Cloninger, C. R., & Gough, H.
C. (2006). The International Personality Iltem Parudl the future of public-domain personality
measuresJournal of Research in Personality,,Z%-96.

Groden, J., Baron, M. G., & Groden, G. (2006). Asseent and coping strategi€stess and coping in
autism 15-41.

Hepburn, S. L., & Stone, W. L. (2006). Using Caremperament scales to assess behavioral style in
children with autism spectrum disorde¥eurnal of Autism and Developmental Disorders, 36
637-642.

Hill, E. L. (2004). Executive dysfunction in autisiirends in cognitive science¥1), 26-32.
59



Holwerda, A., van der Klink, J. J., Groothoff, J.,\& Brouwer, S. (2012). Predictors for work
participation in individuals with an autism spectrdisorder: A systematic reviedournal of
occupational rehabilitation22(3), 333-352.

Howlin, P. (2003). Outcome in high-functioning adulith autism with and without early language
delays: implications for the differentiation betwesutism and Asperger syndrondeurnal of
Autism & Developmental Disorders, (33, 3-13.

Howlin, P., Goode, S., Hutton, J., & Rutter, M. Q2. Adult outcome for children with autisdournal
of Child Psychology and Psychiatry,,4582-229.

Hu, V. W., Addington, A., & Hyman, A. (2011). Novautism subtype-dependent genetic variants are
revealed by quantitative trait and subphenotypeaason analyses of published GWAS data.
PLoS One6(4), €19067.

Hurst, R. M., Mitchell, J. T., Kimbrel, N. A., KwapT. K., & Nelson-Gray, R. O. (2007). Examination
of the reliability and factor structure of the Asm Spectrum Quotient (AQ) in a non-clinical
sample Personality and Individual Difference$3(7), 1938-1949.

International Personality Item Pool: A scientifallaboratory for the development of advanced
measures of personality traits and other individli&renceshttp://ipip.ori.org/

Jack, J. (2011). " The Extreme Male Brain?" Incretum and the Rhetorical Gendering of Autism.
Disability Studies Quarter|y31(3).

John, O. P., Naumann, L. P., & Soto, C. J. (20B8)adigm shift to the integrative Big Five trait
taxonomy: History, measurement, and conceptuaégsdn O. P. John, R. W. Robins, & L. A.
Pervin (Eds.)Handbook of personality: Theory and resea(8id ed., pp. 114-158). New York,
NY: Guilford Press.

Kana, R.K., Keller, T.A., Minshew, N.J., & Just, M.(2007). Inhibitory control in high functioning
autism: Decreased activation and underconneciivitlghibition networks. Biological
Psychiatry, 62, 198—-206.

Kanai, C., lwanami, A., Hashimoto, R., Ota, H., iT&h., & Kato, N. (2011). Clinical characteristio$
adults with Asperger’s syndrome assessed by sgtfrtguestionnaires based on depression,
anxiety, and personalitiResearch in Autism Spectrum Disordersl 4851-1458.

Kanner, L. (1943). Autistic disturbances of affeetcontactNervous child2(3), 217-250.

Kanner, L (1971) Follow-up study of eleven autistigldren originally reported in 194Burnal of
Autism and Childhood Schizophrenia,119-145.

Kapp, S. K., Gillespie-Lynch, K., Sherman, L. E.Hutman, T. (2013). Deficit, difference, or both?
Autism and neurodiversitypevelopmental Psycholog§d(1), 59-71.

60



Kasari, C., Huynh, L., & Gulsrud, A. C. (2011). Piaterventions for children with AutisnRlay in
clinical practice: Evidence-based approach281-217.

Kenworthy, L., Yerys, B. E., Anthony, L. G., & Walle, G. L. (2008). Understanding executive control
in autism spectrum disorders in the lab and inréta¢ world.Neuropsychology review8(4),
320-338.

Kim, Y. S., Leventhal, B. L., Koh, Y. J., Fombontte, Laska, E., Lim, E. C., ... & Grinker, R. R.
(2011). Prevalence of autism spectrum disordesstotal population samplémerican Journal
of Psychiatry 16§9), 904-912.

Klin, A. (2006). Autism and Asperger syndrome: aerwiew.Revista brasileira de psiquiatri&8, s3-
s11.

Kobayashi, R., Murata, T., & Yoshinaga, K. (199®)ollow-up study of 201 children with autism in
Kyushu and Yamaguchi areas, Japkiurnal of Autism and Developmental Disorders, 35—
411.

Kotov R, Gamez W, Schmidt FL, Watson D. (2010).King “Big” personality traits to anxiety,
depressive, and substance use disorders: A melgsmsnBsychological Bulletin, 13868—821.

Kuusikko, S., Pollock-Wurman, R., Jussila, K., @arA. S., Mattila, M., Ebeling, H., et al. (2008).
Social anxiety in high-functioning children and &kzents with autism and Asperger syndrome.
Journal of Autism and Developmental Disorderq9391697-1709.

Lai, M. C., Lombardo, M. V., Pasco, G., Ruigrok,M, Wheelwright, S. J., Sadek, S. A., ... & MRC
AIMS Consortium. (2011). A behavioral comparisomudle and female adults with high
functioning autism spectrum conditio®¥0S one6(6), e20835.

Levy, A., & Perry, A. (2011). Outcomes in adoledsesnd adults with autism: A review of the
literature.Research in Autism Spectrum Disordé(®), 1271-1282.

Lilienfeld, S. O., & Andrews, B. P. (1996). Devetopnt and preliminary validation of a self-report
measure of psychopathic personality traits in niomaal populationJournal of personality
assessmen®6(3), 488-524.

Lo, A., D. V. Repin and B. N. Steenbarger, Fear @need in Financial Markets: A Clinical Study of
Day-TradersAmerican Economic Revie®@5, 352-359.

Lord, C., Risi, S., Lambrecht, L., Cook Jr, E. Eeyenthal, B. L., DiLavore, P. C., Pickles, A., &
Rutter, M. (2000). The Autism Diagnostic Observatiéchedule—Generic: A standard measure
of social and communication deficits associatedhwhe spectrum of autisdournal of autism
and developmental disorde&)(3), 205-223.

61



Luce, K. H., Winzelberg, A. J., Das, S., Osborne |\MBryson, S. W., & Taylor, C. B. (2007).
Reliability of self-report: Paper versus online awistration.Computers in Human Behavior,
23(3), 1384-1389.

Luhmann, M., Hawkley, L. C., & Cacioppo, J. T. (301Thinking about one’s subjective well-being:
Average trends and individual differencdsurnal of Happiness Studiek-25.

Malouff, J. M., Thorsteinsson, E. B., & Schutte,$.(2005). The relationship between the five-facto
model of personality and symptoms of clinical disos: A meta-analysiSournal of
Psychopathology and Behavioral Assessment1@¥-114.

Markon, K. E., Krueger, R. F., & Watson, D. (200Bglineating the structure of normal and abnormal
personality: An integrative hierarchical approadturnal of Personality an8ocial Psychology,
88,139-157.

Mazefsky, C. A., & White, S. W. (2014). Adults wistutism.Handbook of Autism and Pervasive
Developmental Disorders, Diagnosis, Developmerd, Brain Mechanismsdl, 191.

McBride, N. L. (2001). An item response theory gai of the scales from the international persoyali
item pool and the neo personality inventory-revisdtesisVirginia Polytechnic Institute and
State University

McCrae, R. R., & Costa, P. T., Jr. (1987). Validatof the five-factor model or personality across
instruments and observedaurnal of Personality and Social Psychology, 82-90.

McCrae R.R., & John O.P. (1992). An introductiortiie Five-Factor Model and its applications.
Journal of Personality60(2): 175-215.

McDonald, M.M., & Donnellan, M.B. (2012). Is ostram a strong situation? The influence of
personality in reactions to rejectiafournal of Research in Personality
http://dx.doi.org/10.106/].jrp.2012.05.008.

Mershon, B., & Gorsuch, R. L., (1988). Number aftéas in the personality sphere: Does increase in
factors increase predictability of real-life crigg&? Journal of Personality and Social Psychology
55(4):675-80.

Millon, T., & Davis, R. O. (1996)Disorders of personality: DSM-1V and beyondbhn Wiley & Sons.

Mongrain, M. (1993). Dependency and self-criticiewated within the five-factor model of personality
Personality and Individual Differencesx(4), 455-462.

Mooradian, T., Renzl, B., & Matzler, K. (2006). Whrasts? Personality, trust and knowledge sharing.
Management Learnin@7(4), 523-540.

62



Muris, P., Steerneman, P., Merckelbach, H., Hoktrih, & Meesters, C. (1998). Comorbid anxiety
symptoms in children with pervasive developmentsbidiers.Journal of Anxiety Disorders, 12
387-393.

Myers, S. M., & Johnson, C. P. (2007). Managemérhadren with autism spectrum disorders.
Pediatrics 120(5), 1162-1182.

Nigg, J. T., Blaskey, L. G., Huang-Pollock, C. &.,John, O. P. (2002). ADHD symptoms and
personality traits: Is ADHD an extreme personaiiit? The ADHD Report, 1(G-11.

Orsmond, G. |, Krauss, M. W., & Seltzer, M. M. @0). Peer relationships and social and recreational
activities among adolescents and adults with autismrnal of autism and developmental
disorders 34(3), 245-256.

Ozer, D.J., & Benet-Martinez, V. (2006). Persoryadihd the prediction of consequential outcomes.
Annual Review of Psychology,,301-421.

Ozonoff, S., Garcia, N., Clark, E., & LainhartE].(2005). MMPI-2 personality profiles of high-
functioning adults with autism spectrum disordé&ssessment, 186-95.

Parker, J.D.A., Majeski, S.A., & Collin, V.T. (200/ADHD symptoms and personality: Relationships
with the five factor modePersonality and Individual Differences, . 3&/7-987.

Paunonen, S. V., & Ashton, M. C. (2001). Big fieetors and facets and the prediction of behaviour.
Journal of Personality and Social Psychology, 811-424.

Pelphrey, K.A., Shultz, S., Hudac, C.M., & Vandeyk\VB.C. (2011). Research review: Constraining
heterogeneity: The social brain and its developrireatitism spectrum disordelournal of
Child Psychology and Psychiatry, ®2, 631-644.

Reed, M. B., Bruch, M. A., & Haase, R. F. (2004ye~factor model of personality and career
explorationJournal of Career Assessmeh®(3), 223-238.

Ritvo R, Ritvo E, Guthrie D, Ritvo M, Hufnagel D,dahon W, et al. (2011) The ritvo autism
Asperger diagnostic scale-revised (RAADS-R): aestalassist the diagnosis of autism spectrum
disorder in adults: an international validationdstwournal of Autism and Developmental
Disorders 41 (8), 1076-1089.

Robin, A. L., Tzelepis, A., & Bedway, M. (2008).uster analysis of personality style in adultshwit
ADHD. Journal of attention disordeyd2(3), 254-263.

Rosellini, A. J., & Brown, T. A. (2011). The NEOJé-Factor Inventory: latent structure and

relationships with dimensions of anxiety and degixesdisorders in a large clinical sample.
Assessmentg(1), 27-38.

63



Ross, S. R, Lutz, C. J., & Ballley, S. E. (20(@3ychopathy and the five-factor model in a
noninstitutionalized sample: A domain and faceeleanalysisJournal of Psychopathology and
Behavioral Assessme26, 213-222.

Ross, S. R., Benning, S. D., Patrick, C. J., Thamp4.., & Thurston, A. (2009). Factors of the
psychopathic personality inventory: Criterion-rethtvalidity and relationship to the BIS/BAS
and the five-factor models of personaliAssessment, 161-87.

Roth, I. (2008). Imagination and the awarenes®lfis autistic spectrum poet8utism and
representationl2, 145.

Schimmack, U., Oishi, S., Furr, R. M., & Funder,@.(2004). Personality and life satisfaction: Adt
level analysisPersonality and social psychology bulletd®(8), 1062-1075.

Schriber, R. A., Robins, R. W., & Solomon, M. (2Q1RBersonality and self-insight in individuals with
autism spectrum disordelournal of personality and social psycholo@961), 112.

Schwartz, C. B., Henderson, H. A., Inge, A. P.,k&ah. E., Coman, D. C., Kojkowski, N. M. (2009).
Temperament as a predictor of symptomatology aagtace functioning in adolescents with
high-functioning autismJournal of Autism and Developmental Disorders, 82-855.

Scott-Van Zeeland, A.A., Dapretto, M., Ghahrem@nG., Poldrack, R.A., Bookheimer, S.Y. (2010).
Reward processing in autisdutism Research, 3], 53—-67.

Shattuck, P. T., Narendorf, S. C., Cooper, B.,Zatgr P. R., Wagner, M., & Taylor, J. L. (2012).
Postsecondary education and employment among yatlitan autism spectrum disorder.
Pediatrics 1296), 1042-1049.

Silani, G., Bird, G., Brindley, R., Singer, T., #ri C., & Frith, U. (2008). Levels of emotional
awareness and autism: an fMRI stuBlgcial neuroscienc8&(2), 97-112.

Simonoff, E., Pickles, A., Charman, T., Chandler,Sucas, T., & Baird,G. (2008). Psychiatric
disorders in children with autism spectrum disosd@revalence, comorbidity, and associated
factors in a population-derived sampleurnal of the American Academy of Child and
Adolescent Psychiatry, 47(821-929.

Solomon, M., Ozonoff, S. J., Cummings, N., & CarterS. (2008). Cognitive control in autism
spectrum disordersnternational Journal of Developmental Neurosciert?2), 239-247.

Stoesz, B. M., Montgomery, J. M., Smart, S. L., &llsten, L. M. (2011). Review of five instruments
for the assessment of Asperger’s disorder in adlifisClinical Neuropsychologist, 2976—
401.

Strauss, G. P., Horan, W. P., Kirkpatrick, B., R B. A., Keller, W. R., Miski, P., Buchanan,\R.,
Green, M. F., & Carpenter Jr, W. T. (2013). Decarding negative symptoms of

64



schizophrenia: Avolition—apathy and diminished egsion clusters predict clinical presentation
and functional outcomdournal of psychiatric resear¢ch7(6), 783-790.

Trull, T. J., Widiger, T. A., & Burr, R. (2001). atructured interview of the assessment of the five-
factor model of personality: Facet level relatibmshe Axis Il personality disorder3ournal of
Personality 69, 175-198.

Veatch, O. J., VeenstdanderWeele, J., Potter, M., Periedknce, M. A., & Haines, J. L. (2014).
Genetically meaningful phenotypic subgroups insaatspectrum disorder&enes, Brain and
Behavior

Volkmar, F.R., Lord, C., Bailey, A., Schultz, R.Klin, A., 2004. Autism and pervasive developmental
disordersJournal of Child Psychology and Psychiatry, 435-170.

Wakabayashi, A., Baron-Cohen, S., & Wheelwright(ZB06). Are autistic traits an independent
personality dimension? A study of the Autism SpatiQuotient (AQ) and the NEO-PI-R.
Personality and Individual Differences, ,4373—-883.

Weiss, A., Sutin, A. R., Duberstein, P. R., Friedn., Bagby, R. M., & Costa Jr, P. T. (2009). The
personality domains and styles of the five-factadel are related to incident depression in
Medicare recipients aged 65 to 100e American Journal of Geriatric Psychiaty/(7), 591-
601.

Whiteside, S. P., & Lynam, D. R. (2001). The fiaetbr model and impulsivity: Using a structural
model of personality to understand impulsividersonality and individual difference30(4),
669-689.

Widiger, T. A., & Lynam, D. R. (1998). Psychopatdry a variant of common personality traits:
Implications for diagnosis, treatment, and etiologyT. Millon (Ed.),Psychopathy: Antisocial,
violent, and criminal behaviqipp. 171-187). New York: Guilford.

Wing, L. (1997). The autistic spectruitrancet, 3501761-1766.

Wing, L., & Gould, J. (1979). Severe impairmentsotial interaction and association abnormalities i
children: Epidemiology and classificatiatournal of Autism and Developmental Disorders, 9,
11-29.

Wood, J. J., & Schwartzman, B. C. (2013). Cognibedaviour therapies for youth with autism
spectrum disorderg€ognitive Behaviour Therapy for Children and Fassli189.

65





