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ABSTRACT

CANNABIS USE, SCHIZOTYPY, AND PERSONALITY: ASSOCIADNS WITH

CANNABIS-RELATED PROBLEMS AND EMOTION RECOGNITION

Brittany Elizabeth Blanchard, B. S.
Western Carolina University (April 2013)

Director: Dr. Kia Asberg

Individuals with schizotypy often report more cabisarelated problems, which include
cognitive, interpersonal, and social responsibfitficulties. Past studies have observed
correlations between the factors of schizotypy,(pesitive, disorganized, and negative)
and the five-factor model of personality. Certagngonality traits are also associated
with cannabis use. Further, both schizophreniatsp@csymptoms and cannabis use
have been implicated in reduced ability to idenéifgotional facial expressions, which
can lead to greater difficulties in social funcimmp Therefore, the purpose of the current
study is to better understand the associationsdmtwannabis use, schizotypy, and
personality. Additionally, this research aims tentfy which of the aforementioned
variables are most salient in individuals who elqrere cannabis-related problems and
emotional identification deficits. The sample wasnprised of 242 undergraduates
attending Western Carolina University, and dataevoailected through self-report
measures and an eye tracker.

Results from bivariate correlations and non-paramstatistics indicated that
cannabis use was associated with higher disorgasid@zotypy and total schizotypy,

while the number of cannabis-related problems wgsfecantly correlated to all factors

Vi



of schizotypy. Cannabis use, cannabis-related pnod] and schizotypy were associated
with lower Agreeableness and Conscientiousnesselss higher levels of
Immoderation and Excitement-Seeking. Individual®wfet criteria for cannabis
dependence were significantly higher in Excitem@eéking, but lower in Cooperation,
Dutifulness, Achievement-Striving, and Cautiousnasspared to those who do not
experience cannabis-related problems. Similareadtficits seen on the schizophrenia-
spectrum, cannabis use frequency was associatbdiesreased attention to the left
visual field; moreover, cannabis-related probleneseanegatively correlated to attention
to the eyes of most emotional faces. Personahifstsuch as Conscientiousness were
associated with fixation on particular emotionalttees, as well as accuracy for
identifying neutral faces. Taken together, theitsof the current study suggest that
there are significant associations between cannesgisschizotypy, and personality, and
these variables play a role in cannabis-relatetlpnos and facial affect recognition
processing. Therefore, prevention of these potepitcdblems should target identification
of schizotypal traits, abstinence from cannabisl, sotial skills building in adolescence

and emerging adulthood.

vii



CHAPTER ONE: INTRODUCTION

Cannabis is the most used illicit substance intbegd and is prevalent on college
campuses (Caldeira, Arria, O'Grady, Vincent, & WiaB08). While cannabis has
anxiolytic and analgesic properties (Morgan & Carr2008), cannabis use may induce
also psychotic-like symptoms, especially amonguitials at risk for schizophrenia-
spectrum disorders (Stirling et al., 2008). An &ssurrently faced by clinicians is the
treatment of comorbid cannabis dependence in iddals with schizophrenia (Drake &
Mueser, 2000), as this population abuses cannatnie than the general population
(Green, Young, & Kavanagh, 2005)Vhen examining causation between psychosis and
cannabis use, researchers have suggested bidiaatausation, with psychotic
symptoms leading to cannabis use, and cannabisidiseing psychotic-like experiences
(Ferdinand et al., 2005).

When studying problems associated with the schimypa spectrum, such as
cannabis abuse, it is helpful to study schizotyglyich is defined as the genetic
vulnerability for schizophrenia (Meehl, 1962). Acdimg to the American Psychiatric
Association’s Diagnostic and Statistical Manualyfb Edition, Text Revision,
schizophrenia symptoms are categorized into thygest positive (e.g., hallucinations
and delusions), disorganized (e.g., disorganizeddpand behavior), and negative
(flattened affect, avolition, and alog2SM—-IV-TR American Psychiatric Association,
2000). Individuals with schizotypy possess traits exprdsseattenuated forms of
schizophrenia symptoms, which also include posiié/g., magical thinking and ideas of
reference), disorganized (e.g., odd speech and/lmehaand negative traits (e.g.,

constricted affect and no close friends; Raine,R&ls, Lencz, & Scerbo, 1994).



Assessing cognitive, behavioral, and social proklefmndividuals with schizotypy
allows researchers to better understand the sdimienja spectrum while avoiding
possible confounds that arise when conducting rekemith psychotic populations, such
as side effects from antispsychotic medication fargpitalization (Volter et al., 2012).

While schizotypal traits are thought to be on aticmum leading to
schizophrenia-spectrum disorders, some literatuggests that schizotypal traits may
also be variants of normal personality as constadubly the five-factor model (Asai,
Sugimori, Bando, & Tanno, 2011). Additionally, skeslindicate that cannabis users and
schizotypal individuals may share certain persoyalaits, including higher Openness to
Experiences, as well as lower Agreeableness anddortiousness, than the general
population (Flory, Lynam, Milich, Leukefeld, & Cl&gn, 2002; Ross, Lutz, & Bailley,
2002) Research has also found that low Extrave@mhhigh Neuroticism predicts later
psychotic symptoms in individuals who frequentlypsome cannabis (Fridberg, Vollmer,
O’Donnell, & Skosnik, 2011).

The literature has shown that individuals on tH@zaphrenia spectrum and those
with schizotypy report more negative effects, (eabuse/dependence, interpersonal
problems, psychotic-like experiences, and occupatidifficulties) related to substance
use than the general population (Drake & Walla&89). When Najolia, Buckner, and
Cohen (2012) investigated the associations betwegative affective traits and cannabis
use in a college sample, they found that certaitstrsuch as depression and anxiety,
were significantly positively associated with cabisarelated problems, but this was only
true in individuals with elevated schizotypal syomps. In fact, some research indicates

that college students with higher schizotypy scesgserience two -to-five times more
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cannabis-related problems than non-schizotypaliddals (Cohen, Buckner, Najolia, &
Stewart, 2011).

Given this sensitivity to cannabis-related probleathizotypal individuals who
use cannabis may also experience more socialwifés. Emotional facial recognition
deficits are common among individuals with psychdisorders (Levy, Holzman,
Matthysse, & Mendell, 1993) and have also beenrteg@among chronic cannabis users
(Platt, Kamboj, Morgan, & Curran, 2010). Furthengmicating the understanding of this
underlying deficit is its association to personalibdividuals high in Neuroticism tend to
spend more time viewing the eyes of negative eradtees, such as fearful expressions
(Perlman et al., 2009). Emotion recognition iswca@l skill in social functioning, and
deficits may contribute the social difficulties pdychotic and cannabis-using
populations.

This study will use the dimensional approach tduata associations between
schizotypal traits, normal personality, and cangaisie in a nonclinical sample of college
students. Additionally, this research aims to datee how well cannabis use,
schizotypy, and the five-factor model of persowyati&n predict cannabis-related
problems, as well as understand the associatiaihsamotion recognition processing
deficits. The outcome of this research may helpetber inform clinicians of the
underlying factors most associated with cannableged problems and deficits in

emotion recognition so that treatment can be tatyetward these variables.
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CHAPTER TWO: LITERATURE REVIEW

Cannabis

Cannabis, commonly calledarijuana is the most used illicit substance in the
world and is prevalent throughout the United Sté@speland & Swift, 2009).
According to the Substance Abuse and Mental He&dttvices Administration
([SAMHSA], 2011), approximately 17.4 million Amedns used cannabis in 2010.
Individuals ages 18 to 25 use cannabis more thaer aige groups, with 18.5% of that
age range reporting cannabis consumption in thienpasth. In addition to the increasing
prevalence rates in the United States since 20d&;iduals are now older on average
when they first use cannabis (SAMHSA, 2011). Camabe is prevalent on college
campuses (Caldeira et al., 2008; Gledhill-Hoyt,,Lsgiate, & Wechsler, 2000), with
some studies estimating that approximately 30%obége students have consumed
cannabis within the past year (Johnston, O’Malkgchman, & Schulenberg, 2011).

Physiological effects of cannabis. This high prevalence of cannabis use may be
due to its perceived positive effects (Johnson liMuMarshall, Bonn-Miller, &
Zvolensky, 2010) and facilitation of social intetiano (Beck et al., 2009). According to
the DSM-IV-TR, cannabis intoxication “begins withhégh’ feeling followed by
symptoms that include euphoria with inappropriategghter and grandiosity, sedation,
lethargy, impaired judgment, distorted sensory @ations, impaired motor performance,
and the sensation that time is passing slowly. 8oaally, anxiety, dysphoria, or social
withdrawal occurs,” (4th ed., text re@SM-IV-TR American Psychiatric Association,
2000, p. 237). Cannabis intoxication may alsodmmpanied by perceptual

disturbances and magical thinking (Martinotti ef 2011). Because these symptoms are
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often seen in individuals on the schizophrenia-spet, it appears that cannabis use may
induce cognitive and behavioral effects resemhtisigchotic disorders (Koethe, Hoyer,
& Leweke, 2009).

Cannabis contains delta-@trahydrocannabinoAf-THC), which increases
dopamine activity and can lead to effects suchsgshpmotor retardation, reduced social
understanding, lack of spontaneity, blunted affant emotional withdrawal (D’'Souza et
al., 2004). Johns (2001) revealed that in higheed@®-THC increases anxiety,
alertness, depression, and tension. Koethe androgmes (2006) also found thatTHC
induces effects resembling positive symptoms oizegihrenia. There are other
cannabinoids in cannabis, including cannabidioliciwimay counter the psychotic-like
effects ofA>-THC through anxiolytic and antipsychotic propest{#organ & Curran,
2008). This is supported by the findings of Fusali-8nd researchers (2009) which
demonstrated that after ingestion/SfTHC, participants were more anxious and
exhibited more psychotic symptoms, while admintgtraof cannabidiol tended to
decrease anxiety.

Although some researchers support the notion ofrfahis psychosis,” and
cannabis-induced psychotic disorder is listed e@DSM-1V-TR ODSM-IV-TR
American Psychiatric Association, 2000), many stadiuggest that cannabis-induced
psychosis is not categorical, but rather an eagly sf schizophrenia (D’'Souza, Sewell,
& Ranganathan, 2009). This is corroborated by #oe that the majority of cannabis
users do not experience psychotic reactions. I8jidnd colleagues (2008) noted that
psychotic-like symptoms induced by cannabis weegligted by high scores on

psychosis-proneness measures. Sensitivity to psychmetic effects (i.e., effects which
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mimic the presentation of psychosis) of cannabig b&an indication of genetic
vulnerability for psychotic disorders (Genetic Rakd Outcome in Psychosis [GROUP]
Investigators, 2011).
Schizophrenia-Spectrum Disorders

As noted, schizophrenia, which affects approxinyai&b of individuals
worldwide, DSM—-IV-TR American Psychiatric Association, 2000) is markgd
heterogeneous assortment of positive, disorganaetinegative symptoms. The positive
symptoms include hallucinations and delusions. D8&-1V-TR includes disorganized
speech, (such as frequent derailment or incoheyeaisd grossly disorganized or
catatonic behavior as possible disorganized symp(®8M—IV-TR American
Psychiatric Association, 2000). Negative symptonay manifest as restricted affect,
avolition, and asocialitylfSM—-IV-TR American Psychiatric Association, 2000).
According to the proposed changes of the upcomi8iyIEY, psychotic disorders will be
now be labeled schizophrenia-spectrum disordergshakould include schizophrenia,
schizophreniform disorder, brief psychotic disordkziusional disorder, schizoaffective
disorder, substance-induced psychotic disordehasic and catatonic disorders
associated with a known general medical conditbimer specified psychotic disorder,
and the schizotypal personality disorder (STPD; Aca® Psychiatric Association,
2011). Two of these disorders are of particul&grgst to the current study and will be
discussed next.

Schizotypal Personality Disorder. The prevalence of STPD is slightly greater
than that of schizophrenia, occurring in roughly 82the population@SM—IV-TR

American Psychiatric Association, 2000). Prodroptases of schizophrenia may be
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characterized by negative symptoms or attenuatstiymsymptoms, such as odd beliefs
and bizarre perceptual experiend@SM—-IV-TR American Psychiatric Association,
2000). This presentation is similar to that of gokypal personality disorder, as both
pathologies include magical ideation, interpersalifficulties, eccentric behavior, and
cognitive-perceptual alterations. Although indivéds with prodromal schizophrenia
symptoms are at a greater risk for later developoigzophrenia, (Bedwell & Donnolly,
2005), STPD is more prevalent in individuals reddi® those with schizophrenia-
spectrum disorders (Kendler & Gardner, 1997). Bhiggests a strong genetic component
associated with the continuum of psychotic disader

“The essential feature of schizotypal personalispdier is a pervasive pattern of
social and interpersonal relationships marked lwyeadiscomfort with, and reduced
capacity for, close relationships as well as byntidge or perceptual distortions and
eccentricities of behavior,DSM-IV-TR American Psychiatric Association, 2000, p.
697). The proposed DSM-V classification of STPRasprised of three types of broad
symptom domains: psychoticism, (e.g., eccentricibgnitive and perceptual
dysregulation, unusual beliefs and experiencesctienent, (e.g., restricted affectivity
and withdrawal), and negative affectivity, (e.gisgiciousness; American Psychiatric
Association, 2011). The social deficiencies assediavith STPD are similar to, but less
severe than, social deficits in schizophrenia (Byckt al., 2011), corroborating the
notion of a schizophrenia-spectrum. In non-clinicglividuals, the attenuated
presentation of STPD characteristics is categor@asaghizotypy

Schizotypy. Within the general population, schizotypy, defirzesda genetic

vulnerability for schizophrenia-spectrum patholgieehl, 1962), and is marked by odd
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thinking, perceptual aberrations, social withdrgvaald suspiciousness (Esterberg,
Goulding, McClure-Tone, & Compton, 2009 he currently accepted model involves
three factors: positive (e.g., magical thinkirdgas of reference, unusual perceptual
experiences), negative (e.g., constricted affextlose friends, social anxiety), and
disorganized (e.g., odd speech and behavior; RBRieynolds, Lencz, & Scerbo, 1994).
Schizotypal symptoms are similar to that of prodabsthizophrenia, except these traits
tend to be stable (Bedwell & Donnolly, 2005).

There are two approaches to quantifying schizotypw first is the categorical or
taxometric conceptualization (Meehl, 1962), in whanly the top scoring individuals on
a measure of schizotypy within a population argraster risk of developing
schizophrenia. This is approximately 10% of theggahpopulation (Lenzenweger &
Korfine, 1992). Within college populations, studies/e found the prevalence of clinical
schizotypal scores to be slightly less than ingéeeral population, at approximately 6%
(Cohen et al., 2011). According to the alterna@ipproach, the dimensional
conceptualization, schizotypy is linear and exstsa continuum (Mason & Claridge,
1994). This conceptualization of schizotypy is supgd by the fact that traits comprising
psychosis proneness greatly resemble attenuatgoteyra of schizophrenia and STPD
(Nunn, Rizza, & Peters, 2001). While this dimensicpproach theorizes that
schizotypy is on a personality continuum with solpiarenia-spectrum disorders
(Williams, Wellman, & Rawlins, 1996), others thexaithat schizotypy may exist on the

continuum of normal personality traits (Asai, SugrmBando, & Tanno, 2011).
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Per sonality

Currently, the most accepted conceptualizationoofmal personality is the five-
factor model (Costa & McCrae, 1995). This modebédstfive broad factors of
personality, (i.e., Neuroticism, Extraversion, Opess to Experience, Agreeableness, and
Conscientiousness), each consisting of six undeglfacets. While the NEO-PI-R is the
frequently used to measure the five-factor modglesgonality, the M5-120 is a
comparable measure which produces the same fiter$aand 30 facets, although some
facets differ in labeling (McCord, 2002). For & lid M5 domains and corresponding

facets, as well as differing facet names for th€ONB-R, see Table 1.
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Table 1.
M5 Domains and Facets (with Corresponding NEO-H&aRets in Parentheses)

Neuroticism

-Anxiety

-Anger (Angry Hostility)
-Depression
-Self-Consciousness
-Immoderation (Impulsiveness)
-Vulnerability

Extraversion

-Friendliness (Warmth)
-Gregariousness

-Assertiveness

-Activity

-Excitement-Seeking
-Cheerfulness (Positive Emotions)

Opennessto Experience
-Imagination (Fantasy)
-Artistic Interests (Aesthetics)
-Emotionality (Feelings)
-Adventurousness (Actions)
-Intellect (Ideas)

-Liberalism (Values)

Agreeableness

-Trust

-Morality (Straightforwardness)
-Altruism

-Cooperation (Compliance)
-Modesty

-Tendermindedness

Conscientiousness
-Self-Efficacy (Competence)
-Order

-Dutifulness
-Achievement-Striving
-Self-Discipline
-Cautiousness (Deliberation)

Per sonality and schizophrenia-spectrum. There has been much research

focusing on the associations between the schizogispectrum and normal personality
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traits. For example, a meta-analysis of the liteatndicated that individuals with
schizophrenia are often neurotic and introvertegféBbaum & Fujita, 1994).
Schizophrenia is also associated with lower Agrezedss (Gurrera, Nestor, O’'Donnell,
Rosenberg, & McCarley, 2005). By asking STPD redeans to identify a typical
schizotype, Lynam and Widiger (2001) noted thaséhadividuals are described as high
in Openness to Ideas and Self-Consciousness; fartne, the protypical schizotype was
considered low in Positive Emotion, Warmth, anddareusness (Lynam & Widiger,
2001). Additionally, schizotypal traits sometimesncide with less Agreeableness and
Conscientiousness (Coolidge et al., 199dthough STPD correlates with higher
Openness, schizophrenia-spectrum personality dis®aften demonstrate personality
profiles similar to, but more attenuated than,ghttern of characteristics seen in
schizophrenia (Camisa et al., 2005).

Personality and schizotypy. Individuals with schizotypal traits often possess
certain personality traits, based on the five-faactodel. For example, several studies
have shown that schizotypal individuals tend toehelevated Neuroticism and low
Agreeableness (Ross, Lutz, & Bailley, 2002). Mspecifically, positive schizotypal
symptoms are associated with higher Extraversion@menness (Barrantes-Vidal,
Lewandowski, & Kwapil, 2010). Disorganized symptoaiften correlate positively with
Neuroticism (Kerns, 2006) and Openness to Expesi¢hadberg et al., 2010), while
negative schizotypal symptoms are predicted by tderaversion, Agreeableness, and
Openness (Ross, Lutz, & Balilley, 2002).

On the facet level, there are also associationsdeet schizotypy and personality.

Literature on this topic suggests that at the femetl, schizotypy is associated with
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higher Anxiety and Self-Consciousness, but lowesitR@ Emotions, Warmth,
Gregariousness, and Trust (Edmundson & Kwapil, 2(R8ss and associates (2002)
found a positive correlation between Depressiomulsiveness, Excitement-Seekeing,
Tendermindedness, Fantasy, and Aesthetics, aswvalhegative correlation with Trust
and Straightforwardness in positive schizotypy.sidontrasts with negative schizotypy,
which is positively associated with Hostility andlSConsciousness but is negatively
correlated to Anxiety, Impulsiveness, Aesthetielihgs, and Actions facets (Ross et
al., 2002).

The precise association between personality amdaypy remains unclear.
While some researchers suggest that schizotyptd t@n be conceptualized as
maladaptive versions of normal personality charattes (Edmundson, Lynam, Miller,
Gore, & Widiger, 2011), new literature on schizotygnd the five-factor model indicates
that the association between the two may be lingas. research suggests that schizotypy
is fully-dimensional and on continuum of normalgmerality, with more extreme
presentations of Neuroticism and Extraversion (ASagimori, Bando, & Tanno, 2011).
This is consistent with findings that healthy camsaisers with higher Neuroticism and
lower Extraversion are at an increased risk fochegis as they age (Fridberg et al.,
2011).

Personality and cannabis use. Frequent cannabis users differ from non-using
samples on measures of broad personality domaersa@dciano, Lockenhoff, Crum,
Bienvenu, & Costa, 2008). Generally, cannabis sigssociated with above Openness to
Experience, low Agreeableness, and low Consciestiess (Fridberg et al., 2011).

Although Neuroticism and Extraversion are oftenrage in cannabis users, Terracciano
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and colleagues (2008) found that this populatidmtats higher Angry Hostility and
Vulnerability, which are two Neuroticism facets,vasll as higher Activity and
Excitement-Seeking. Within Openness to Experieoaenabis users score higher in
Values and Ideas, but score lower in the Agreeaskefacet of Compliance and lower in
the Conscientiousness facets of Dutifulness anBwition (Terracciano et al., 2008).

When researching correlates of cannabis abuseegpehdence symptoms, Flory
and colleagues (2002) found that an associationdsst these signs of problematic use
and high Neuroticism, low Agreeableness and lowsC@mtiousness; however, after for
controlling for comorbid psychopathologies (e.gtisocial personality disorder and
internalizing psychopathology symptoms), only lowtrfaversion and high Openness
were correlates of cannabis abuse/dependence symmpfalditionally, cannabis users
with higher Neuroticism, higher Openness, and lok&draversion are at a higher risk for
negative schizotypal symptoms (Fridberg et al., 130Because cannabis users and
individuals on the schizophrenia spectrum tendospss similar personality traits, (e.g.,
low Agreeableness, low Conscientiousness, and higaeroticism on specific facets)
and cannabis users with particular personalityilg®fire thought to be at an increased
risk for psychosis, it is important to address¢beplex relationship between the two.
Cannabis Use and the Schizophrenia Spectrum

Individuals on the schizophrenia-spectrum abasmabis at higher rates than the
general population (Green, Young, & Kavanagh, 2088hough many studies have
focused on cannabis use in individuals with schizepia-spectrum disorders and
psychosis proneness, the precise association remagbear. Arendt, Rosenberg,

Foldager, Perto, & Munk-Jgrgensen (2005), suggdbtadndividuals with
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schizophrenia who use cannabis may experiencefttgtipsychotic episode at an earlier
age than non-users, given that cannabis-inducezhpsis predicted later schizophrenia-
spectrum disorders in nearly half of their samBienilarly, others hypothesize that
cannabis use may provoke the onset of psychosiszd@ez-Pinto et al., 2011). In fact,
several studies suggest that cannabis use magdma@onent in the development of
psychotic disorders, (Arseneault, Cannon, WittorMérray, 2004; Moore et al., 2007),
though others dispute this claim (Phillips et 2002). Ferdinand and researchers (2005)
suggested bidirectional causation, with psychotmmgoms leading to cannabis use, and
vice versa. The association between cannabis hssosgpy is also marked by
inconsistent findings (Compton, Chien, & BollinQ@).

Cannabis use and schizotypal symptoms. Much of the literature suggests that
schizotypy is positive correlated with cannabis (EE&terberg et al., 2009; Rossler,
Hengartner, Angst, & Ajdacic-Gross, 2012; Williaetsal., 1996). While examining the
connection between cannabis use and schizotypsbpalrty traits, Mass, Bardong,
Kindl, and Dahme (2001) found that cannabis usave lmigher scores on schizotypal
personality measures than controls in college mdmuis; furthermore, duration of
cannabis use is positively associated with selbirteal schizotypal symptoms (Fridberg
et al., 2010). Although no consensus can be estaalion the associations between
cannabis use and positive, negative, and disorgdrszhizotypal symptoms, general
trends emerge from the literature.

Cannabis use and positive symptoms Several studies have reported that
cannabis use is associated with increased positivieotypy symptoms (Nunn et al.,

2001; Skosnik, Spatz-Glenn, & Park, 2001). Moreptlex severity of positive
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schizotypy is positively correlated to the amouingelf-reported cannabis use weekly
(Skosnik, Park, Dobbs, & Gardner, 2008). Positiwastoms are also associated with
onset of cannabis use, with younger onset usestieg more positive schizotypal traits
(Skinner, Conlon, Gibbons, & McDonald (2011). Baslkand Lewis (2008) reported that
among non-clinical college students, those withhlggores on a measure of schizotypy
who also consumed cannabis experienced more psydyoiptoms during and after use.
Cohen and associates (2011), however, did notliedink between cannabis use and
increased positive symptoms to be exclusive toviddals with clinically-elevated
schizotypy. This suggests that increased self-tedgositive schizotypal symptoms may
be a function of cannabis use and not strictlyesligtor of later psychosis.

Cannabis use and disorganized symptoms. Previous research has indicated a
positive association between cannabis use andgdis@ed schizotypy symptoms, with
current users reporting more disorganized symptibiaas previous and non-users (Barkus
& Lewis, 2008). This positive association betweanrmabis use and disorganized
schizotypy has also been found in samples of umdéugites (Bailey & Swallow, 2004;
Schiffman, Nakamura, Earleywine, & LaBrie, 2005mikarly, Esterberg and coworkers
(2009) found that higher disorganized schizotypaigoms predicted an increased risk
for substance use and was significantly correltdezhnnabis consumption. Associations
between cannabis use and negative schizotypal synspghave also been reported.

Cannabis use and negative symptoms. In individuals with schizophrenia, there
IS an inverse association between cannabis abuseegyative symptoms (Dubertret,
Bidard, Adés, & Gorwood, 2006). When investigatihg association between ultra-high

schizophrenia risk and cannabis use, Machielseandea Sluis, and de Haan (2010)
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found that pre-psychotic negative symptoms weratinegly correlated to cannabis
consumption. Skosnik and colleagues (2008) fouatttie cannabis users had lower
negative schizotypy symptom scores than healthyralsn which has been corroborated
by several previous studies (Nunn et al, 2001;f8ohn et al., 2005). Similarly, Cohen
and colleagues (2011) found this inverse assoaidt@ween cannabis and negative
symptoms in a college population, but only in induals with schizotypy. If cannabis
use is decreasing perceived negative schizotypaptyms, this may be one explanation
for the high prevalence in the comorbidity of sciypy and cannabis use.
Proposed Associations between Cannabis Use and Schizophrenia-Spectrum

There are multiple theories which attempt to expthe association between
cannabis use and schizophrenia-spectrum disodamnsas and colleagues (2002)
suggested three possible pathways to comorbid@gpial traits and cannabis use:
schizotypal traits are exacerbated by cannabisnusigh risk individuals, cannabis use is
a form of self-medication for schizotypal traits,tbe presence of an etiopathiological
component leading to both. Similarly, Potvin, Sapd Roy (2003) hypothesized that
there are two directions for this complex assoomtwith cannabis use exacerbating
positive symptoms in individuals on the psychopedrum, and cannabis being used to
alleviate negative symptoms. While heightened p@sgymptoms can be explained by
the dopamine hypothesis of schizophrenia, allesiatif negative symptoms is more
congruent with self-medication models.

Dopamine hypothesis and the super sensitivity model. The primary
psychoactive component of the cannabis sativa pAEHC, mimics natural

cannabinoids found in the body, such as anandamitieh can lead to hyperactive
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dopaminergic activity (D’Souza et al., 2009). Seer(®2011) indicated that
supersensitive dopamine receptors may be the ymigfiactor in psychotic symptoms.
Because the effects of cannabis are similar tatigessymptoms of schizophrenia, the
cannabinoid model of psychosis was proposed, ichwvtiiose at risk for schizophrenia
have dysregulated endocannabinoid receptors (Skesii., 2001). When exploring the
dopamine hypothesis of schizophrenia, Hirvonentdiethla (2011) found that the
dopaminergic alternations seen in individuals withizophrenia are also found in
individuals at genetic risk; therefore, they prapas‘dopamine hypothesis of
schizophrenia vulnerability,” (p. 93). Researchigates that psychotic-like and
dysphoric experiences from cannabis use by indaiglan the schizophrenia spectrum
are likely due to dopamine system sensitivity (fBtret al., 2008). Individuals on the
schizophrenia spectrum may be vulnerable to thamdwg effects of cannabis, by means
of hypersensitive dopamine systems (Potvin eR@D3).

The supersensitivity model (Mueser, Drake, & Wdilat998) is based on the
stress-vulnerability model of schizophrenia (Nuedkin & Dawson, 1984). From the
theory that individuals with schizophrenia haveaenvulnerabilities which react
differently to environmental stress, the supersaityi model posits that these
individuals are also especially sensitive to tifea$ of certain psychoactive substances,
even with less use than the general populationg@;®arrowclough, & Haddock, 2007).
While this is corroborated by findings of increagesitive schizotypal symptoms with
cannabis use, this model cannot explain why casna®rs report less negative
schizotypy symptoms than their non-using countésgaremerging adulthood

populations (Skosnik et al., 2008).
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Self-medication and alleviation of dysphoria models. The self-medication
model of cannabis use has been supported (Haml&ddktner, 1996) and refuted
(Welch et al., 2011) throughout the literature.sTimodel proposes that cannabis is used
to reduce negative schizophrenia-spectrum sympthowgever longitudinal (Gonzalez-
Pinto et al., 2009) and meta-analyses of self-tspo not suggest long-term evidence
for self-medication effects (Compton, Goulding, &alker, 2007). Contrarily, there is
evidence indicating that individuals with schizogia who also use cannabis exhibit
significantly fewer negative symptoms, althoughgtrency of hallucinations increase
with cannabis use (Dubertret et al., 2006). A bevanceptualization of the self-
medication model, the alleviation of dysphoria hyyesis (Mueser et al., 1998), may be
more accurate in depicting the association betwaenabis use and negative
schizophrenia-spectrum symptoms.

The alleviation of dysphoria model proposes thaeszmental iliness and
substance use co-occur because this populatioying to minimize negative affect
(particularly boredom, depression and lonelinemsd, enhance pleasure (Kolliakou,
Joseph, Ismail, Atakan, & Murray, 2011). While tlisonsistent with reported motives
of schizophrenia patients who use cannabis (@.geduce boredom, enhance
socialization, improve socialization, and reducgative affective states; Schofield et al.,
2006), this model cannot explicate why individualgh schizotypy report more
cannabis-related problems than the general puBbtién et al., 2011; Najolia et al.,

2012).
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Cannabis-Related Problems

The general termannabis-related problenwdten refer to the physiological,
social, occupational, and abuse/dependence conmsspiassociated with cannabis use.
According to ICD-10 criteria, harmful use consistsa pattern of psychoactive
substance use that is causing damage to healtmfigWiealth Organization, 2013, p. 4);
further, dependence criteria consists of three arenof the following: compulsion to use
the substance, difficulties controlling substantake, withdrawal, evidence of tolerance,
neglect of other interests, and persistent useitéesipvious detrimental consequences
(World Health Organization, 2013). In otherwisaltgy volunteers, Simons and Carey
(2002) found a correlation between cannabis usgaelproblems and frequency was
strongest in individuals with affect dysregulatipmoblems; furthermore, they noted that
the correlation between frequency of use and cas#ialated problems was strengthened
by impulsivity.

Substance-related problems and poorer psychodaaigtioning are often
reported more frequently in individuals with sctphoenia-spectrum disorders
([Compton, Simmons, Weiss, & West, 2011; Drake &M, 1989], as well as
schizotypy (Cohen et al., 2011). In a large samplendergraduate students, immediate
cannabis-induced psychotic-like experiences weegdipted by high schizotypy (Stirling
et al., 2008). Additionally, Cohen and researcli2@4.1) found that individuals with
higher levels of schizotypy report two to five tisnmore cannabis-related problems than
others, suggesting a unigue adverse effect of tasoa those who are psychosis-prone.
In a college sample, Najolia and associates (2fil#)d that while depression, social

anxiety, and trait anxiety were negatively assedatith cannabis use frequency in the
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control group, these traits were significantly pesiy correlated to cannabis-related
problems in individuals with higher schizotypy seer

Taken together, these data corroborate the susaigégy model, which
postulates that individuals at risk for the schiz@mia spectrum may be more vulnerable
to the negative consequences of cannabis usepdeghtened sensitivity to its effects.
If this is correct, then certain emotional procegdgieficits, which are seen in individuals
on the schizophrenia-spectrum (Benson, Leonardbjdm St. Clair, & Merlo, 2007), as
well as individuals who use cannabis (Platt et2411,0) should be exhibited in
individuals with schizotypal traits who use cansalbiurther, it may be that underlying
personality traits, such as depression and anxigdtich are also seen positively related
to schizotypy and cannabis-related problems, astribute to social difficulties.
Emotion Recognition and Eye Tracking Deficits

Emotion recognition is an important aspect of damgnition, which broadly
encompasses how individuals process informationtaibe self and others (Myers,
2007). The skill of processing and accurately mteting emotional facial expressions is
a crucial component in social interaction. Througiitbe literature, this skill is often
assessed through tracking eye movements, as tiitg tbbdetermine emotions from
facial expressions involves correctly interpretuigual information (Ruhrmann et al.,
2012). Individuals on the schizophrenia spectruch@nnabis users commonly exhibit
emotional recognition labeling and eye trackingfdgstions (Benson et al., 2007; Platt
et al., 2010; Waldeck & Miller, 2000).

Research suggests that exploratory eye movemeatsyantracking dysfunctions

are potential endophenotypes that may be usedrngiahs to evaluate individuals on
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the schizophrenia spectrum (Ishii, Morita, ShoNpkashima, & Uchimura, 2010;
Phillips & David, 1997). Eye tracking dysfunctiohave been seen in psychotic
individuals, as well as some of their non-clinitaxhily members (Levy et al., 1993).
Lenzenweger and O’Driscoll (2006) confirmed théd Ibetween eye tracking dysfunction
and schizotypal traits in a nonclinical populatibnther supporting the idea of eye
tracking dysfunction as a biological marker of zophrenia-spectrum liability.
Individuals exhibiting schizotypal personality tsaare associated with slowness and
inaccuracy when identifying facial expressions {@iget al., 2011; Germine & Hooker,
2010). Research by Waldeck and Miller (2000) ingidathat subjects with STPD have
deficits in positive emotion processing. In a stodlgye tracking performance,
Mitropoulou and researchers (2011) found that ilials with schizophrenia and STPD
perform worse at tracking constant velocity trapgzdhan healthy controls; moreover,
the individuals with STPD tended to perform worsar controls, but better than those
with schizophrenia, suggesting a continuum of impant. Individuals with
schizophrenia and those clinically at risk for tfeelopment of psychosis often display
more aberrant and limited scanpaths, which has foesmd to be associated with lower
social functioning (Ruhrmann et al., 2012).

A scanpath is a mapped representation of saceamtegaze fixations, including
length and direction (Noton & Stark, 1971). A salzs the rapid, simultaneous
movement of both eyes, while a gaze fixation oceuren the eyes linger for roughly
200-300 milliseconds between saccades (Rayner,))16@98en, Waldron, Simpson, and
Coltheart (2008) found limited scanning and incegagaze fixation in patients with

schizophrenia, as well as delayed staring at facescial contexts, suggesting a
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restricted visual processing of faces. Additionalgsearch has indicated that individuals
with schizophrenia may fixate on specific areasm¥iewing affective faces, but their
gaze patterns suggest that they do no focus oovirall area (Ishii et al., 2010). Further,
individuals with schizophrenia often exhibit lingtscanning in the left visual field,
particularly for happy and neutral faces (Loughlawtlliams, &Gordon, 2002). Using a
continuous approach to scan path changes, Bensbresaarchers (2007) examined
differences in eye tracking dysfunction betweemednns-induced psychosis and first-
episode schizophrenia patients. They found thdt gaiups made fewer saccades and
fewer fixations of longer duration compared to colst but the cannabis-induced
psychosis group showed less diversity in emotifeetiures on which they fixated
compared to schizophrenia and control groups. Qlyéna results suggest that
individuals with schizotypy should exhibit limiteg¢anpaths, marked by fewer saccades
and fixations, especially on non-negative emotiatiahuli.

L ateralization preferences. Within the general population, a tendency emerges
to shift the eyes leftward when viewing emotiortahsili, which is associated with right
hemispheric function of the brain (Schwartz, Dagis& Maer, 1975). While healthy
controls are biased toward viewing the left sidéhefface first, Phillips and David
(1997) found that patients with schizophrenia ofteErwed and focused on the right side
of faces first, which they suggested may be duetd hemispheric dysfunction in
schizophrenia. Interestingly, they also found thettents who first viewed the left side of
faces tended to fixate on the left side of the fawdicating inflexibility in visual

scanning paths (Phillips & David, 1997).
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Regarding schizotypy and processing of emotionugtjrthe literature seems to
be incongruent with the schizophrenia-spectrum thgms. While Leonards and Mohr
(2009) found no association between facial proogssiases and negative schizotypy,
positive schizotypal symptoms were positively clated with a leftward bias in the first
saccade direction in processing facial featuresaBse negative schizophrenia symptoms
are associated with less exploratory eye moven{digfiura, Morita, Kurakake, Igimi,

& Maeda, 2007), especially in the left visual fi€ldhii et al., 2010), it may be that
positive schizotypy is associated with a left gideference, while rightward biases may
reflect negative schizophrenia-spectrum traits ek too attenuated to be significant in
schizotypal studies. Alternatively, the deficitsaimotion recognition observed in
schizotypy, as well as cannabis users, may berlestgained by a trait-congruency
information processing perspective.

Trait-congruency per spective. When viewing faces the general population often
focuses on the mouth, eyes, nose, and ears (Ra@88); in addition, healthy
individuals more readily identify faces depictingsitive affect (Rotenberg, 2011).
Research suggests that individuals tend to intenpi@mation, particularly emotional
information, in a way that is consistent with indival characteristics (Bargh, Lombardi,
& Higgins, 1988)For example, individuals high in Neuroticism tendrake more
saccades to the eye region when viewing fearfddgPeriman et al., 2009oughland
and researchers (2002) noted that schizophrenenpspaid more attention to facial
features in sad faces but showed fewer fixationsl@ess attention to prominent features
in happy and neutral faces. Additionally, cannaisisrs take longer to identify emerging

emotionally-charged faces, and they more readidglla neutral face as sad (Platt et al.,
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2010). This negative bias is also seen in depressiddduals (Beevers, Wells, Ellis, &
Fischer, 2009), which suggests that underlying tnegjaffectivity (e.g., Neuroticism)
may better account for emotion recognition problems

Present Study

Genetic, psychological, and environmental factoay put vulnerable individuals
at risk for cannabis consumption and schizophrep&ctrum disorders, particularly
during young adulthood (Gregg et al., 2007). Gitrencomplex nature of the interaction,
the current study aims to better understand thecegsn between cannabis use,
schizotypy, and personality, as well as their assion to cannabis-related problems and
emotional recognition deficits in a non-clinicaluty adult population. The following
hypotheses and research questions will be explored:

Hypothesis One: Users of cannabis in the last 6 months will repoote positive
and disorganized schizotypal symptoms, but lesathegschizotypal symptoms than the
never-using group.

Hypothesis Two: Positive correlations are expected between casnisie
frequency, cannabis-related problems, and schigdtyal, positive, and disorganized
scores. Negative schizotypy scores are expectbd tegatively associated with cannabis
use frequency and cannabis-related problems.

Hypothesis Three: Users of cannabis in the last 6 months will bedoin
Agreeableness and Conscientiousness compared toseos. Further, positive
correlations are expected between cannabis useeinegy and Openness to Experience,
as well as its underlying facets. Negative corietest are expected between cannabis use

frequency and Agreeableness, Conscientiousnesshamaespective facets. On the facet
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level of Neuroticism, positive correlations are egied between Anger, Vulnerability,
and cannabis use frequency.

Hypothesis Four: Positive, disorganized, and negative schizotyplybe
positively associated with Neuroticism and its tac@ositive correlations are expected
between positive and disorganized schizotypy anen@ess to Experience, although a
negative correlation is expected between this doraad negative schizotypy.
Additionally, schizotypy subscales will be negalyvassociated with Agreeableness,
Conscientiousness, Extraversion, and the respeeibats of these domains.

Resear ch Question One: Can schizotypy and personality predict cannablisted
problems?

Resear ch Question Two: Are cannabis use, schizotypy, and personality
associated with emotion processing deficits (aecuracy in identifying emotional
expressions) and preferential areas of interest (eft versus right lateralization

preference and fixation on features of certain emnat faces)?
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CHAPTER THREE: METHOD

Participants

Participants consisted of psychology undergradstaigents enrolled at Western
Carolina Universityl = 242). The total sample consisted of 63 males (2&8%d 179
females (74% of the sample). The majority of the@le (84.3%) identified themselves
as White. Participants ranged from 18 to 37 yehegge M = 19.52,SD= 2.32). The eye
tracker sample, which was comprised of 70 partitip&om the total sample, consisted
of 52 females (74.3%) and 18 males (25.7%). Thastcjpants ranged in age from 18-
32, M =19.77,SD= 2.17). This data was gathered through basic despbic
information obtained from each participant. Théses included age, sex, ethnicity,
college classification, and GPA. Demographic questiwere administered last to control
for potential gender and ethnicity stereotype éféDanaher & Crandall, 2008).

All participants reported normal or corrected uisi@€ourse credit was given for
the completion of the study. The collected data desdentified to protect participant
confidentiality. Exclusion criteria included beitegs than 18 years of age and legal
blindness, due to the eye tracking component osthay. This study was approved by
the university’'s Human Subject Review Board, arfdrimed consent was obtained
before administration of the self-report measulResticipants were then invited to
complete the second portion of the study, the egeker procedure, for which informed
consent was also obtained.

Measures
Cannabis use behaviors. The Cannabis Use Disorders Identification Test

(CUDIT) was utilized to assess frequency of canmabe in the last 6 months. A
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modification of the Alcohol Use Disorders Identéton Test (AUDIT), this 10-item
self-report measure evaluates cannabis abuse peddiEnce based on DSM-IV criteria
(Adamson & Sellman, 2003). The Problematic Use afiMana (PUM) is based on
ICD-10 criteria for harmful cannabis use. This digsaire consists of eight yes/no
items and was used to evaluate lifetime prevalehcannabis-related problems. These
include interpersonal, social responsibility, andmtive difficulties (Okulicz-Kozaryn,
2007). The PUM has an internal consistency coeificof .92 and has been deemed
appropriate for males and females, as well asréifteage groups (Piontek, Kraus &
Klempova, 2008). In the current sample, the PUMlaidd acceptable reliability, with
=.76.

Schizotypal traits. The Schizotypal Personality Questionnaire-Brief Red was
used to measure schizotypal traits (Cohen, MatthBlamlia, & Brown, 2010). The
SPQ-BR is comprised of 32 items selected from tiggral SPQ and quantifies
cognitive-perceptual (i.e., positive), disorganizadd interpersonal (i.e., negative) traits.
The SPQ-BR total score has excellent internal sbaiscy, with a Cronbach’s alpha of
.90. The factor scales produce acceptable-to-guednal consistency in college students
(i.e., positive facton = .79, disorganized factor= .83, negative factar = .86; Cohen et
al., 2010). Reliability was good for the SPQ-BRhis sampleg = .89. The SPQ-BR
utilizes a 5-point Likert-type scale, with respomgions ranging from “Strongly
Disagree” to “Neutral” to “Strongly Agree.” Becaug® present study is based on the
dimensional model of the schizophrenia spectrun@Q-BIR scores from all participants
were examined in analyses, similar to the methégsevious research by Wuthrich and

Bates (2006).
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The positive schizotypy factor is comprised of ktheas of Reference,
Suspiciousness, Magical Thinking, and Unusual Rximes subscales. The disorganized
factor includes the Odd Speech and Eccentric Behaubscales. Interpersonal or
negative schizotypy is made up of the No Closerfeiseand Constricted Affect subscales.
Although other SPQ measures include the Social &wsubscale (Raine et al., 1994),
Cohen and researchers (2010) found that the 3¢famtdel excluding social anxiety was
also reliable and may better represent schizotgpyhe prototypical schizotypal
individual is thought to be socially anhedonic (M®/e & Chapman, 1985). Because
social anxiety is not a core constituent of schyippt the social anxiety symptoms will
not be analyzed. Due to incomplete responding, tedgmeans were calculated for four
items for 10 individuals, and one item for 1 indival. One participant skipped the
second page of the SPQ-BR, so this participantsescfor the SPQ-BR were eliminated
from analyses.

Per sonality. Participants completed the M-5 120, which meastire$ollowing
five broad factors of personality and their sixresponding facets: Neuroticism,
Openness, Agreeableness, Conscientiousness, aayé&rsion. The M-5 utilizes a five-
point Likert-type scale, with one being “Very Inacate” and five being “Very
Accurate.” The 120 items are divided equally withquiestions per domain and four
questions per individual facet (Johnson, 2001).l&Vevious findings have indicated
that the reliability for the M5-120 is in the actaple range with an average Cronbach’s
alpha of .68 (Johnson, 2001), internal consistev&y good in the current samples

.80.
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Emotional expression recognition. To register eye movements, the present study
utilized the Tobii TX 300 Eye Tracker. Picturesrfréhe Ekman series of basic
emotional expressions were used in a facial exgresecognition task (Ekman, 1993).
The task required participants to view 34 randochizietures of happy, sad, angry,
disgusted, and neutral faces, 14 male and 14 fefat, a ten-point calibration, (i.e.,
five points per eye) was performed for each paodict prior to the task. Next, the
participant received the directions on the scramg with verbal instructions. The task
required participants to press a correspondingokethe computer, indicating whether
they saw a positive, negative, or neutral facigregsion, (by pressing ‘f’, /j', or space
bar, respectively). Each picture appeared on theeaauntil the participant pressed the
answer key. After the first five pictures, the papants were given a reminder to ensure
that they pressed the correct key for their inten@sponses.

Accuracy scores were created based on whethert dheparticipant pressed the
correct key identifying positive, negative, or maliaffect. Next, these scores were
converted into accuracy percentages for each typeotion, (e.g., happy, sad, disgust,
angry, and neutral). In addition to correct resgsngaze durations on areas of interest
within a face were categorized by emotion and sudir8pecifically, these areas
included the eyes and mouth.

The lateralization preference of each participaas wetermined by summing the
total visit duration (i.e., total time including<ations and saccades) for the left and right
sides of every picture. While previous studies haaleulated lateralization preference
based on the direction of the first saccade, (Lets& Mohr, 2009), other research

suggests that this marker may only be indicativa wisual preference in schizophrenia,
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as this population has problems shifting visuargton to different facial hemispheres
after the initial fixation (Phillips & David, 1997Because the current sample consists of
college students, the total visit duration of kafd right facial hemisphere may be more

useful in determining lateralization preference.
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CHAPTER FOUR: RESULTS

Self-Report Results

Normality testing. Exploratory analyses were conducted to examine the
distribution of the data. Cannabis use frequency ma normally distributed (skewness
=1.92, & = .16, kurtosis = 2.58E= .31). The dichotomous grouping of cannabis users
of the last 6 months, (i.e., no use versus use)nwasnormally distributed, (skewness =
.86,SE= 0.16, kurtosis = -1.28E= .31), as was the problematic cannabis use,
(skewness = 2.18E= .16, kurtosis = 4.2GE= .31). Additional analyses were
conducted, and the results of a series of Kolmog&mirnova Tests of Normality
verified this non-normal distribution. Additionalltwo schizotypy variables were
significant, which indicates non-normality: disongged schizotypyld = .071,df = 241,

p < .01) and negative schizotypy € .116,df = 241,p < .01). Because the cannabis
variables and two schizotypy variables are not radisndistributed, non-parametric tests
were chosen to analyze the data (Pallant, 2010).

Descriptive statistics. Of the total sample, 169 (69.8%) participants haidused
cannabis in the last 6 months. Seventy-three (3ppticipants in the sample had used
cannabis in the last 6 months, which is consisietfit literature citing a 33% prevalence
rate of cannabis use among college students witkipast year (Johnston et al., 2011).
Cannabis use frequency can be seen in the follo@iable 2). For descriptive statistics

for schizotypy factors and total, as well as peasibhdomains, please see Table 3.
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Cannabis Use Frequency of the Total Sample
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Cannabis Use Frequency n Percent
Never 169 69.8%
Monthly or Less 36 19%.9
2-4 Times a Month 12 5.0%
2-3 Times a Week 10 4.1%
4 or More Times a Week 15 6.2%

N =242



40

Table 3.

Descriptive Statistics for Schizotypal Personaiyestionnaire-Brief Revised (SPQ-BR)

Total and Factors and M-5 Personality Domains

Characteristic Median Minimum Maximu
Total Schizotypy* 73.00 34.00 118.00
Positive Schizotypy 34.00 16.00 58.00
Disorganized Schizotypy* Q% 8.00 .o
Negative Schizotypy* 13.00 6.00 29.00
Extraversion 53.31 25.67 70.42
Agreeableness 54.66 27.18 73.23
Conscientiousness 54.26 33.46 73.70
Neuroticism 45.76 23.62 71.77
Openness to Experience 43.66 17.45 67.21

N =242, N =241
Cannabis Use and Schizotypy

Mann-Whitney U tests. To test the first hypothesis, a series of Mann{nédy U
Tests were conducted with a Bonferroni correctian,(.05 divided by 4) of .0125.
Results revealed no significant differences in tiggaschizotypy between individuals
who did not use cannabis in the last 6 montkisl € 13.00,n = 168) and those who used
cannabis in the last 6 months]d = 14.00,n = 73),U = 5590.00z = -1.09,p > .05.
There was also no significant difference in positgechizotypy, with cannabis users in the
last 6 monthsNId = 35.00,n = 73) and non-users in the last 6 monthg] € 34.00,n =

169),U = 5331.00z = -1.68,p > .05. A significant difference in disorganizedhizotypy
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was found between non-users of cannabis in thé lasinths, Md = 24.00,n = 168)
compared to users of cannald(= 28.00,n = 73),U = 4869.00z=-2.54,p=.01,r =

.16. There was also a marginally significant deéfece in total schizotypy, with cannabis
users in the last 6 month€ld = 76.00,n = 73) and non-users in the last 6 monthyg €
71.30,n = 168),U =5037.00z = -2.20,p < .05,r = .14. Overall, users of cannabis in the
last 6 months had significantly higher disorganigeldizotypy and marginally higher
total schizotypy scores compared to non-users. , Tthadirst hypothesis was partially
supported.

Correlations. A bivariate correlation matrix was analyzed td tegothesis two
and determine associations between schizotypyaothsubscale scores, frequency of
cannabis use, and cannabis-related problems. Aectaq) there was a significant
positive correlation between cannabis use frequandycannabis-related problems,
r(242) = .739p < .001. Consistent with hypothesis two, all sctypg factors were
significantly associated with cannabis-related feois in the positive direction;
however, only disorganized and total schizotypyenggnificantly correlated to cannabis
use frequency. The whole sample was used becaus@aiticipants who did not use
cannabis in the last 6 months reported cannalagectproblems. If participants refrained

from use due to these issues, this data is relegaht current study.



Table 4.

Correlations between Schizotypy, Cannabis Use Feeqy, and Cannabis-Related

Problems

Cannabis Cannabis-
Use Related
Schizotypy Frequency Problems
Total (N = 241) r=.154* r=.201*
Positive = 242) r=.119 r =.156*
Disorganizedll = 241) | r = .157* r=.168*
Negative N = 241) r=.073 r=.141*

F< .05, *p< .01

Cannabis Use and Per sonality

Mann-Whitney U tests. Next, the third hypothesis was tested with a sesfe
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Mann-Whitney U Tests, calculated to assess forifstgnt differences between users

versus non-users in personality domains. A Bonfertorrection of 5 was applied. As

can be seen from Table 5, only Agreeablendss; 8907.00y = .29) and
ConscientiousnesdJ(= 4135.50y = .27) were significantly different, with users of
cannabis in the last 6 months scoring lower in lolaimains. There were no significant
differences in Neuroticism, Extraversion, and Omssito Experience between users and
non-users of cannabis in the last 6 months. Whjipmthesis three was correct in that
users of cannabis were lower in Agreeableness anddzntiousness, they were not
higher in Openness to Experience or the Neuroti¢asrats of Anger and Vulnerability,

as predicted; however, cannabis users were highermoderation, consistent with

hypothesis three.
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Table 5.
Medians, U-Statistics, and Z-Scores for Person&itynain Comparisons between Non-

Cannabis and Cannabis Users of the Last 6Months

No Cannabis Use Cannabis Use Mann-Whitney

Statistics

(n=168) n(=74)
Personality Domains Md Md ) Z
Neuroticism 45.76 46.17 645.00 0.26
Extraversion 53.31 53.97 5729.00 0.33
Agreeableness 55.40 49.49 3917.00 -4.58*
Conscientiousness 55.97 51.19 4122 .50 -4.17*
Openness to Experience 42.33 744, 5645.00 -1.20
*p<.01

Because Agreeableness and Conscientiousness igrgifecantly lower in
cannabis users, another series of Mann-Whitney dfisiheere conducted to examine
facet-level differences within these domains betwesnnabis and non-cannabis users.
Results can be seen in Table 6. A Bonferroni ctimeof .004 was set to control Type |
error inflation. Compared to non-users, cannabesum the last 6 months were lower in
Trust, Tendermindedness, Cooperation, Dutifuln@skjevement-Striving, Self-
Discipline, and Cautiousness. These results pigrgapport the third hypothesis, which
predicted that cannabis users would be lower ifaakts of Conscientiousness and
Agreeableness, although only the aforementioneetdagere significantly lower in

cannabis users in this sample.
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Table 6.
Medians, U-Statistics, and Z-Scores for Person&aget Comparisons between Non-

Cannabis and Cannabis Users of the Last 6Months

No Cannabis Use Cannabis Use Mamit¥Wy Statistics

0= 169) n= 73)
Personality Facets Md Md U z
Trust (A1) 54.73 49. 4374.00 -3.61*
Morality (A2) 51.57 48.32 492150 -2.52
Altruism (A3) 53.57 52.40 5196.00 -1.97
Cooperation (A4) 55.82 50.74 4681.00 -2.99*
Modesty (A5) 51.96 51.07 5615.50 -1.11
Tendermindedness (A6) 56.17 49.84 457550  -3.21*
Self-Efficacy (C1) 55.00 50.92 5080.50-2.21
Order (C2) 56.73 54.46 S5IWB -2.02
Dutifulness (C3) 57.28 49.99 4486.00-3.40*
Achievement-Striving (C4) 54.63 51.69 4767.00 .82
Self-Discipline (C5) 55.44 52.40 4486.50-3.38*
Cautiousness (C6) 52.86 45.64 4312.00-3.72*

*p <.004

Correlations. To complete testing of the third hypothesis, batarcorrelations
were calculated between personality and cannabifreguency. Additional correlations
were conducted between personality and cannalateteproblems to address the first
research question. Results can be seen in thevialjatable. Overall, Immoderation,

Gregariousness, and Excitement-Seeking were pelsitassociated to cannabis use
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frequency and cannabis-related problems. Cannabisnd related problems were also
associated with lower Emotionality, Agreeablendsast, Altruism, Cooperation,
Tendermindedness, Order, Dutifulness, Achieveménwisg, Self-Discipline, and
Cautiousness. Low Activity was only correlatedhaétnnabis use frequency, while low

Morality was only correlated with cannabis-relapgdblems.



Table 7.

Correlations between Personality Domains, Facetmiiabis Use Frequency, and

Cannabis-Related Problems

Cannabis Cannabis
Use Related
Domains and Facets Frequency Problems
(N =242) (N =242)
Neuroticism r=.057 r =.059
Anxiety r =.003 r =-.035
Anger r=.110 r=.117
Depression r =-.006 r =.067
Self-Consciousness =-.074 =-113
Immoderation r=.218* r = .242**
Vulnerability r =.002 r=-.014
Extraversion r=.100 r=.081
Friendliness r =-.040 r=-.027
Gregariousness r=.211* r =.156*
Assertiveness r=.029 r=.010
Activity r=-134* =-.068
Excitement-Seeking r = .245* r=.241*
Cheerfulness r=.027 r=-.041
Opennessto Experience | r =.045 r=.091
Imagination r =.085 r =.066
Artistic Interests r=.044 r=.108
Emotionality =-.146* =-.133*
Adventurousness r =.049 r =.095
Intellect r=.024 r=.062
Liberalism r=.081 r=.109
Agreeableness = -.249* = -.302**
Trust r=-.294* r =-.255**
Morality =-121 r=-225*
Altruism r=-129* r=-175**
Cooperati on r=-168* r=-231*
Modesty r=-.035 r=-.077
Tendermindedness r =-.195%* r=-207*
Conscientiousness =-.262** = -.288**
Self-Efficacy = -.068 =-.041
Order r=-131* r=-183**
Dutifulness r=-307* r =-.340**
Achievement-Striving | r = -.145* r =-.205**
Self-Discipline r=-229* r=-.214*
Cautiousness r=-222** r=-221**

*p < .05, *p < .01
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Schizotypy and Per sonality

Correlations. To assess the fourth hypothesis, bivariate cdiogalawere
calculated between personality and schizotypy scétgpothesis four was partially
supported, with all schizotypy scales significaqbsitively associated with Neuroticism,
and all schizotypy scales were negatively correlatgh Conscientiousness, as predicted.
Further, all factors of schizotypy were signifidgmegatively associated with
Extraversion and Agreeableness except disorgasidedotypy. While positive and
disorganized schizotypy were positive associaticth @penness to Experience as
hypothesized, negative schizotypy was not sigmfiganegatively associated with
Openness to Experience. Hypothesis four was carrghat all facet-level correlations
between schizotypy factors and Neuroticism werriaggantly associated, although
negative schizotypy was not associated with Immetitar. All facets of
Conscientiousness were also negatively associatbdilfactors of schizotypy as
predicted, with the exception of associations betweegative schizotypy, Order, and
Cautiousness. Associations with the facets of Eetsion, Agreeableness, and Openness
to Experience vary by schizotypy factor. For alirdion- and facet-level results, see

Table 8.
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Table 8.

Correlations between Personality Domains, FacetdallTSchizotypy, and Schizotypy

Factors
Total Positive Disor ganized Negative
Domains and Facets Schizotypy Schizotypy Schizotypy Schizotypy
(N = 241) (N =242) (N =241) (N =241)
Neuroticism r =.503** r =.484** r=.323* r=.321*
Anxiety r=.361* r=.368** r =.240** r=.187**
Anger r=.317* r=.315* r=.223** r=.162*
Depression r=.473* r=.422** r=.248** r=.431**
Self-Consciousness | r = .306** r=.207* r =.200** r =.342**
Immoderation r = .345** r =.388** r =.264** r=.071
Vulnerability r=.374* r =.390** r=.228* r =.205**
Extraversion r=-.242** r=-134* =-.093 r = -.409**
Friendliness r=-478* r =-.333** r = -.244** r = -.608**
Gregariousness r=-114 =-.008 =-.072 r=-.253**
Assertiveness =-.140% r=-.106 r =-.095 r=-.131*
Activity =-.098 r =-.044 r=-.062 r =-.150*
Excitement-Seeking r=.161* r =.159* r=.214** r =-.049
Cheerfulness r=-329* r =-.236** =-.108 r = -.486**
Opennessto Experience | r =.185** r =.130* r=.238* r =.046
Imagination r=.330** r=.266** r=.328** r=.147*
Artistic Interests r=.126 r=.075 r=.158* r =.057
Emotionality r =.006 r=.074 r =.090 r=-225**
Adventurousness r=-.011 r =-.007 r=.075 r =-.050
Intellect r=-.079 r=-124 r =-.008 r =-.023
Liberalism r=.251* r=.184* r =.206** r =.202**
Agreeableness r=-361* r = -.355** =-122 r=-357**
Trust r=-381* r =-.302** r=-.152* r =-478*
Morality =-275** | r=-298* |r=-097 r=-.219*
Altruism r =-.249** r=-226** r=-.079 r = -.288**
Cooperation r =-.334** r =-.334** r=-178* r =-.235%*
Modesty r=.022 r =-.037 r=-.074 r=.042
Tendermindedness =-175* r=-.188** =-031 r=-.184**
Conscientiousness r=-477** r=-.400** r =-.399** r=-.284
Self-Efficacy r =-.365** r=-301* r=-262** r=-.285**
Order r=-.239* r=-215* r=-215* r =-.095
Dutifulness r=-331* r =-.315* r=-221* r = -.209**
Achievement-Striving | r = -.332** r=-276% r=-216* r =-.283**
Self-Discipline r=-.389** r =-.259** r=-377* r =-.286**
Cautiousness = -.365** r =-.330** r=-351** r=-114

*p < .05, *p < .01
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Cannabis-Related Problems

While the first research question sought to firgh8icant predictors of cannabis-
related problems, this could not be examined Witk dataset. Despite recoding and
transforming the data to reduce skewness and ksiitothe cannabis-related problems
variable, no transformation reduced skewness andda to acceptable levels. Every
viable suggestion from multiple sources (Field,2Qfp. 153-155; Pallant, 2010, p. 93)
was used in an attempt to transform the data. Bectine outcome variable is not
normally distributed, a regression would not berappate, and non-parametric options
were then explored. When using the PUM as an italicd cannabis-related problems,
the cutoff score of 2 for ICD-10 dependence classibn has 80.9% sensitivity
(Okulicz-Kozaryn, 2007). Based on this informatitme sample was divided into three
categories: 1.) Zero (0) or no cannabis-relatethlpros, 2.) One to two cannabis-related
problems, and 3.) Three or more cannabis-relatedl@ms, with each category

representing the total PUM score.

Cannabis-Related Problems and Schizotypy

Kruskal-Wallistest. In order to find differences in schizotypy as adiion of
cannabis-related problems, a Kruskal-Wallis Test s@ducted. While there were no
significant differences in positive schizotypy, ithevas a statistically significant
difference across groups within disorganized; 7.46, p < .05, negativg’= 7.08, p <
.05, and total schizotypy? = 9.85, p < .01. A series of nonparametric Mannitwéy U
Tests post-hoc analyses at the Bonferroni adjusted (i.e., .05 divided by 12) of .004
indicated no differences in schizotypy between ¢hegh one or two problems and those

with three or more problems. When compared to thageno problems, individuals
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with one to two problems endorsed more negative,2459.00z=-2.47,p=.01,r =

.17 and total schizotypy) = 2422.00z=-2.57,p = .01,r = .17, although these
differences were only marginally significant. Daptive statistics for each group can be
found in the following table. Again, disorganizeggative, and total schizotypy was
significantly different among cannabis-related peais groups, and this appears to be
driven by differences in disorganized schizotypinsen those who have any cannabis-
related problems versus those with no cannabisecelaroblems, as well as the
subclinical group’s higher negative schizotypy s&sor

Table 9.

Median Schizotypy Scores across Cannabis-Relateldléms Groups

Cannabis-Related Problems Groups

Schizotypy No Problems 1-2 Problem8+ Problems
0=179) n=34) il = 25)

Total Schizotypy 71.00* 78.00 77.00

Positive Schizotypy 33.00 36.00 35.60

Disorganized Schizotypy 24.00 28.00 29.00

Negative Schizotypy 13.00 15.00 14.00

*n =180

Cannabis-Related Problems and Personality

Kruskal-Wallistest. Next, another Kruskal-Wallis Test was analyzed for
differences in personality across cannabis prolgesaps. Only Agreeablenesg,=
23.33,p < .001, and Conscientiousnegs= 23.67,p < .001, were significantly different

across group#\ Kruskal-Wallis Test was also conducted to astasst-level personality
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differences across cannabis problem groups. Thanfivlg facets were significantly
different: Excitement-Seeking? = 17.89p < .001, Trusty* = 15.20,p < .001, Morality,
v*=10.78,p < .01, Cooperatiory’ = 14.04p = .001, Tendermindednesg,= 8.86,p <
.05, Self-Efficacyy® = 7.37,p < .05, Ordery® = 9.90,p < .01, Dutifulnessy? = 20.434p
< .001, Achievement-Striving? = 16.59,p < .001, Self-Discipliney’ = 10.54p < .01,
Cautiousness/ = 16.13,p < .001, Angery? = 6.17,p < .05, and Immoderatiop? =
12.41,p<.01.

Mann-Whitney U tests of personality domains. Post-hoc analyses consisted of
a series of Mann-Whitney Tests. For the two domains of interest, a Bonferro
correction was applied, (i.e., 05 divided by 6)@38. Agreeableness was significantly
different between those with no cannabis-relatethlems Md = 55.40) and those with
1-2 cannabis-related problemdd = 49.46) U = 2192.50z = -3.27,p = .001,r = 0.22.
This difference was also found between the no-erlyroup Kd = 55.40) and the 3 or
more problem groupMd = 49.46),U = 1138.50z = -4.00,p < .001,r = 0.28. There were
no differences between the 1-2 and 3+ cannabiseef@oblems groups) = 407.50z =
-0.79,p > .05. Conscientiousness was also significanffgdint between the no
cannabis-related problems groldd = 55.63) and those with 1-2 cannabis-related
problems, Ad = 50.51),U = 2206.50z = -3.23,p = .001,r = 0.22. This difference was
even more pronounced between the no-problem giddp=(55.63) and the 3 or more
problem groupNld = 47.37),U = 1143.50z = -3.98,p < .001,r = 0.28. No differences
were observed between the 1-2 problems graMios«55.63) and the 3+ group@ =
47.37),U = 368.00z = -1.36,p > .05. In sum, Agreeableness and Conscientiousness

were higher in individuals with no cannabis-relapedblems.
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Mann-Whitney U tests of personality facets. Another series of Mann-Whitney
U Tests were then conducted post-hoc with a Booegorrection (i.e., .05/39) .001 to
test for group differences in significant persatydiacets previously reported. Results can
be seen in Table 10, while the medians of the $agkinterest for each group are listed in
Table 11. The data suggests that when compareditaduals who do not experience
cannabis-related problems, those who meet criterieannabis dependence (i.e, three or
more cannabis-related problems), are significamtijner in Excitement-Seeking,
marginally higher in Immoderation, and significgridwer in Cooperation, Dutifulness,
and Cautiousness. Interestingly, those with onevorcannabis-related problems were
significantly lower in Trust and Achievement-Strigiwhen compared to those with no

problems.
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Table 10.
Mann-Whitney U Statistics for Facet-Level Persagdlifferences across Cannabis-

Related Problems Groups (With Z Statistic in Pdnesées)

Group Comparisons Effect Size

Personality Facets Ov1-2 Ov 3+ 1-2v 3+ r
Excitement- Seeking (E5) 2424.00(-2.62) 1@6@3.61)* 342.50(-1.74) *0.25

Trust (Al) 2134.50(-3.45)1613.50(-2.30)  443.50(-0.27)  *0.23
Morality (A2) 2617.00(-2.07) 1470.00(-2.83)  409.00(-0.77)
Cooperation (A4) 2578.00(-2.18)1332.50(-3.32)* 370.50(-1.33) *0.23

Tendermindedness (A6)  2825.50(-1.46)474.00(-2.81) 393.00(-1.01)

Self-Efficacy (C1) 2395.50(-2.72)2221.50(-0.10)  347.50(-1.69)
Order (C2) 2845.00(-1.401424.00(-2.99)  359.50(-1.48)
Dutifulness (C3) 2740.50(-1.72)1056.00(-4.34)*  280.50(-2.64) *0.30

Achievement-Striving (C4) 2207.50(-3.25)* 14498000) 452.00(-0.15)  *0.22

Self-Discipline (C5) 2709.00(-1.80)1443.50(-2.92)  372.50(-1.30)
Cautiousness (C6) 2411.00(-2.6%)321.50(-3.35)* 385.00(-1.12)  *0.23
Anger (N2) 2496.00(-2.41)1971.50(-1.01)  414.50(-0.69)
Immoderation (N5) 2657.00(-1.95) 7830(-3.16)  362.50(-1.44)

*p<.001
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Table 11.

Median Facet Scores across Cannabis-Related Prab{eroups

Number of Problems

‘None _1-2 3+

(= 180) i{ = 37) If = 25)
Personality Facets Md Md Md
Excitement-Seeking (E5) 47.39 51.51 54.26
Trust (A1) 54.73 46.72 52.06
Morality (A2) 51.57 51.57 45.08
Cooperation (A4) 55.82 50.74 48.20
Tendermindedness (A6) 54.59 53.00 46.68
Self-Efficacy (C1) 50.92 50.92 50.92
Order (C2) B5. 54.46 52.19
Dutifulness (C3) 57.28 53.64 46.35
Achievement-Striving (C4) 54.63 48.75 48.75
Self-Discipline (C5) 55.44 52.40 52.40
Cautiousness (C6) 52.86 45.64 45.64
Anger (N2) 44.48 49.16 46.04
Immoderation (N5) 43.52 46.36 49.20

Eye Tracker Results

Descriptive statistics. Within the eye-tracker samplll € 70), 49 participants

(70.0%) had not used cannabis in the last 6 monthise 21 participants (30.0%) had
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used cannabis. Descriptive statistics of cannad@sfrequency can be seen in the next

table. Table 13 lists descriptive statistics ofizotypy scores and personality domains.

Table 12.

Cannabis Use Frequency of the Eye Tracker Sample

Cannabis Use Frequency _n_
Never 49
Monthly or Less 10
2-4 Times a Month 4
2-3 Times a Week 2
4 or More Times a Week 5

Percent

70.0%

14.3%

5.7%

2.9%

1%

N=70
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Table 13.

Descriptive Statistics for Schizotypal Personafiyestionnaire-Brief Revised (SPQ-BR)

Total and Factors and M-5 Personality Domains

Characteristic __Median Minimum Maximum
Total Schizotypy* 73.00 45.00 118.00
Positive Schizotypy 35.00 18.00 56.00
Disorganized Schizotypy* a2 12.00 40.00
Negative Schizotypy* 13.00 6.00 24.00
Extraversion 55.61 30.93 67.13
Agreeableness 53.92 32.38 72.49
Conscientiousness 52.90 34.82 73.70
Neuroticism 44.95 25.45 69.33
Openness to Experience 43.54 19.86 64.00
N=70

To examine associations between emotion recogrgiionracy and the variables
of interest, a bivariate correlation was calcudatéth schizotypy (positive, disorganized,
negative, and total), frequency of cannabis usenaais-related problems, personality,
total feature fixation duration and fixation coufis eyes and mouths of each type of
emotion, and emaotion recognition accuracy. Accuffacyach emotion, along with the
fixation duration and fixation count for the eyeslanouth of each type of emotion, were
analyzed in a bivariate correlation matrix withalcdnd subscales of schizotypy,

frequency and problematic cannabis use, and pdisod@mains and facets.
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Emotion Identification Accuracy

Correlations. The correlational results suggest that total, pasiand
disorganized, but not negative schizotypy, are@atsd with a reduced ability to
identify neutral; conversely, individuals highertirese characteristics were associated
with an increased ability to identify happy facEgcitement-Seeking correlates to
inaccuracy in identifying emotions overall, but $ades in particular. Accuracy for
identifying all faces was also negatively corretiawath Self-Efficacyr(70) = .242p <
.05, and Cautiousnesg/0) = .306p = .01. Additionally, accuracy in identifying nealr
faces was positively associated with Conscientiessn(70) = .307p = .01, as well as
the Conscientiousness facets of Self-Effica¢y)) = .331p < .01, Self-Discipliner(70)
=.360,p < .01, and Cautiousnes$70) = .302p = .01. Immoderation was marginally
negatively associated with accuracy for identifyimagtral faces;(70) = -.233p = .05.

With regard to negative emotions, accuracy intifigng sad faces was
negatively associated with Excitement-Seekn(¢Q) = -.236, ang < .05, Cheerfulness,
r(70) = -.250p < .05. Positive associations with accuracy forfsaés include Anxiety,
r(70), .239p < .05, and Intellect,(70) = .330p < .01. Disgust accuracy was positively
correlated to Trust(70) = .245p < .05, and negatively correlated with Liberalisif7,0)
=-.263,p < .05. Identifying angry faces correctly was peosity associated with Trust,
r(70) = .263p < .05. For all emotional identification accura@yrelations, refer to
Appendix I. It should also be noted that emotiadahtification accuracy was not

associated with cannabis use frequency or canmelaited problems.
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Feature Fixation

Correlations. Cannabis-related problems were negatively assatiaith fixation
duration of happy eyeg70) = -.250,p < .05, and fixation count for happy eyeg3,0) =
-.252,p < .05. Fixation count for neutral eyes was negdyiassociated with cannabis-
related problems(70) = -.266,p < .05, as well as marginally negatively correlateth
Extraversiony(70) = -.231,p = .05. For neutral mouths, total fixation countswa
positively associated with disorganized schizotypxQ) = .249,p < .05, and negatively
correlated with Conscientiousnegg,0) = -.258,p < .05. For sad eyes, cannabis-related
problems were negatively associated with fixatioard,r(70) = -.247,p < .05. For sad
mouths, disorganized schizotypy was positively @ated with total fixation duration,
r(70) = .259,p < .05.

Extraversion was negatively correlated with thaltékation duration on angry
eyesr(70) = -.251,p < .05, and fixation count for angry eye&0) = -.299,p = .01.
Moreover, total fixation duration for angry mouthas significantly positive associated
with disorganized schizotypy(70) =.258,p < .05, and cannabis-related problenig))
=.243,p < .05; however, this associated was negativeixatibn on angry mouths and
Conscientiousnesg,70) = -.277,p < .05. Cannabis-related problems were negatively
associated with fixation duratior(;70) = -.255,p < .05, as well as fixation coum{/0) -
.252,p < .05, for eyes of disgusted faces. Conversetg| fxation duration on disgust
mouths was positively correlated with disorganigelizotypyr(70) = .274,p < .05. All
fixation associations, including personality facetrelations, can be found in Appendix
K. In sum, as the number of cannabis-related probslecreased, focus on happy,

neutral, disgust, and sad eyes decreased, alttadtegition to angry mouths increased.
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Disorganized schizotypy was positively associatét fixation on angry, sad, disgust,
and neutral, but not happy, mouths.
L ateralization

Unexpectedly, schizotypy was not associated wightdial visit duration of the
left or right side. However, cannabis use frequemnag negatively correlated with visit
duration of left lateralization. While no persomglilomains were correlated to lateralized
visit duration, the Agreeableness facet of Altruis(@0) = -.296p = .01, and the
Openness facet of Feeling$§70) = -.374p < .01, were negatively associated with the
total visit duration of the right side of emotioriates. All lateralization correlations can
be found in Appendix J. Next, a chi square teshdépendence was conducted between
cannabis use in the last 6 months and lateralizgieference. There was a marginally
significant association between cannabis use ifagtes months and right lateralization

preferencey2 (1,N = 70) = 3.053p = .08, phi = -.209.
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CHAPTER FIVE: DISCUSSION

Within the last 6 months, 30.2% of the total sangsid 30.0% of the eye tracker
subsample used cannabis. These rates are similavge in Johnston and colleagues’
findings (2011), which examined substance use fabitollege students and adults ages
19-50 and found a cannabis prevalence rate of 38%olege campuses and 32% in
noncollege young adults. Further, daily cannabgsisiseported by between 4.4%
(college students) and 7.7% (noncollege individuialprevious research (e.g., Johnston
et al., 2011). Although daily use was not assess#tke current study, 6.2% of the total
sample and 7.1% of the eye tracker subsample exdiosng cannabis four or more
times a week. Given this high rate of frequent tisese results may be generalizable to
emerging adulthood and not necessarily restriciembliege settings.

Cannabis Use and Schizotypy

Consistent with previous literature (Barkus & Ley2608; Schiffman et al.,

2005) and partially supporting the first hypothedisorganized schizotypy scores were
higher for cannabis users of the last 6 monthgivel#o non-users. Although positive
symptoms were only marginally higher in cannabirsishan non-users, this difference
was significant before controlling for Type | eriiaflation, suggesting that this
difference might be significant with a larger saengtor example, Cohen and associates
(2011) found that frequent cannabis use was agedaordth more positive and
disorganized schizotypy traits, regardless of waeth not the individual met the clinical
cutoff for schizotypy. This corroborates the dopaenypothesis in that cannabis, a
dopaminergic agonist, increases the psychosis-graite in individuals, although this is

not specific to those at a higher risk for laterizophrenia-spectrum disorders. In other
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words, the significantly higher disorganized andgnaally higher cognitive schizotypy
scores in this sample may be a function of thecedfef cannabis use, rather than a
genetic predisposition for schizophrenia-spectrisorders. lllicitly distributed cannabis
is now lower in cannabidiol and higherAf+ THC, which could more easily potentiate
anxiogenic and psychotic symptoms (Potter, ClariBr&wn, 2008). More research
needs to be on schizotypy and cannabis use, as déisssciations are still largely
unexplained.

The significant association between cannabis tespiéncy and disorganized
schizotypy may be artificially inflated. Previoussk (Earlywine, 2006; Esterberg et al.,
2009) has shown that substance users may misiaterntain items on the SPQ-B, and
SPQ-BR (e.g., “I sometimes use words in unusuakiyd®ther people see me as
slightly eccentric [odd]"; and “People sometimesntnent on my unusual mannerisms
and habits”). While the first item was removedhe treation of the SPQ-BR, the second
and third items are within the Eccentric Behavigloscale of disorganized schizotypy on
the SPQ-BR. Interestingly, cannabis users hadfsignily higher scores on these items
when compared to non-users within this sample (datahown). Because this has also
been observed in alcohol users, substance usgenaral may be perceived as different
or unconventional, and these individuals may lalbemselves as such from
interpretations of social interactions (Esterberglge 2009).

The other subscale comprising disorganized schpza/Odd Speech, on which
are two items that cannabis users scored higher this sample: “Do you tend to
wander off the topic when having a conversationff ‘d sometimes forget what | am

trying to say.” These items reflect loose assamretiand short-term memory deficits,
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both of which are symptomatic of cannabis use,mgas of psychosis-proneness.
Further, Barkus and Lewis (2008) noted higher djanized schizotypy scores in current
versus former cannabis users, as well as thosehathaised cannabis at least once
versus never. Taken together, these data suggeshéhhigher disorganized schizotypy
scores in cannabis users of the last 6 monthselsgthe association between cannabis
use frequency and disorganized schioztypy, argcaatly inflated by item functioning

and physiological effects of immediate cannabis tetber than an increase in the risk
for psychosis.

Unlike the findings of Skosnik and researchers 80the negative schizotypy
scores of cannabis users were not significantligiht from non-users in this study,
which contradicts the self-medication model andrtbigon that individuals with less
negative schizotypal traits are more likely to sgbstances (Potvin, Sepehry, & Stip,
2006). It is possible that because the majoritshefcannabis users only used cannabis
approximated once a month, this is not represemtati the more frequent cannabis user,
who may experience less negative schizotypy symptémother plausible explanation
is that negative schizotypy traits are only amalied in individuals who are clinically
schizotypal. This hypothesis would explain the whynabis use frequency was not
significantly associated with negative symptomghis sample and is consistent with
previous research findings of lower negative sdiyfzp scores with cannabis use only in
individuals with clinically elevated levels of sebtypy (Cohen et al., 2011). Regardless
of the cause, the results of the current study esigitpat cannabis use does not decrease

negative schizotypal symptoms in college studaitspugh there was a trend suggesting
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that negative schizotypal symptoms are lowereddlividuals with more cannabis-
related problems.

Like frequency of cannabis use, related problem® weost closely associated
with disorganized schizotypy. Unlike frequency, @rhivas only significantly associated
with disorganized and total schizotypy, cannabiategl problems were significantly
correlated to all schizotypy factors, as well astibtal; however, it should be noted that
these correlations were weak (ifes .25). Despite this, the data trend suggeststhieae
is something unique about the association betwaenabis-related problems and
schizotypy not captured by cannabis use aloneait be that those experiencing
cannabis-related problems are more likely to algeeence schizotypal symptoms, with
an underlying predisposition toward general psyeliogiogy and impairment in
functioning. While this perspective seems congruwetit the supersensitivity hypothesis,
it may not be that cannabis use and related prabieanease the vulnerability for
schizophrenia-spectrum disorders.

Cannabis Use and Per sonality

Contrary to hypothesis three, cannabis use waassaiciated with Openness to
Experience. Only the facet of Emotionality was assed with cannabis use frequency
and related problems. These inverse associatiggestithat cannabis users may have
slightly blunted affect and may not consider emmtito be of high importance. While
the finding that Neuroticism was not significantgfated to cannabis use frequency is
consistent with research by Terracciano and reBees€2008), the current findings are
different in that only the facet of Immoderationsn@ositively associated with cannabis

use, not Anger or Vulnerability. This discrepancgyne due to the ages of participants,
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as this sample was comprised of college studerii$e Werracciano and colleagues
(2008) had participants who ranged from 30 to &ryeld. The association with
Immoderation was stronger for cannabis-relatedlprob. Higher impulsivity may lead
to trouble controlling cannabis use frequency, el as adhering to social
responsibilities, such as school or wdrkis finding of trait impulsivity is consistent
with previous conceptualizations of individuals wiee substances (Bardo, Kelly,
Lynam, & Milich, 2006).

Although no hypothesis was made regarding canne@sand Extraversion,
Gregariousness and Excitement-Seeking were pdsitagsociated with cannabis
frequency and cannabis-related problems. This atdgcthat cannabis users are social
individuals who seek out stimulation. Within Exteassion, the facet of Activity was only
associated with cannabis use, not related problemsiduals with lower activity levels
seem more leisurely and relaxed. Previous stu@dies buggested that individuals use
cannabis as a coping mechanism for social anxigigkner & Schmidt, 2008). Further,
cannabis use also can induce physiological resparfsgell-being and sedation (Julien,
Advokat, & Comaty, 2011). The lack of associati@veen cannabis-related problems
and low Activity suggests that these individualauldonot appear to be calm and relaxed,
as a cannabis user who does not experience rglaibtems may be perceived.

As predicted, cannabis users of the last 6 mond#re Wower in Conscientiousness
and Agreeableness (Fridberg et al., 2011). Whilecatelations between cannabis use
frequency, cannabis-related problems, and all $aae€onscientiousness and
Agreeableness were negative, Modesty (A5) and Sétfacy (C1) were not

significantly associated with the cannabis-relatadables. Further, Morality was
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negatively associated with cannabis-related problenty, suggesting that those who
experience functional impairment from cannabisargemore guarded and willing to
manipulate others, although this trait is not asded with cannabis use in general.

When compared to non-users, cannabis users are ilowe Agreeableness
facets of Trust, Cooperation, and Tendermindnéess. grofile is consistent with
individuals who are cynical realists who preferitolgp emotion, are not reluctant to
express anger, and are skeptical of others. Camnabrs of the last 6 months were also
lower in the Conscientiousness facets of Dutifubnéshievement-Striving, Self-
Discipline, and Cautiousness. Terracciano and rellees (2008) also found cannabis
users to be lower in Dutifulness and Deliberati®ased on this configuration, cannabis
users may be unreliable, spontaneous, easily digged, engage in avoidance, and lazy
or unmotivated; however, these individuals arerofigite content with their lives and
may not feel the need to fulfill moral obligatiofis pattern of traits was also
associated with schizotypy.
Schizotypy and Per sonality

The strongest associations with Neuroticism weta #nd positive schizotypy.
Genetic research has indicated that 51% of thetwami shared by Neuroticism and
positive schizotypy can be accounted for by genetiaences (Macare, Bates, Heath,
Martine, and Ettinger, 2012). Further, affect dgsilation and depression are common in
schizophrenia-spectrum patients, and some reseaggests that depressive symptoms
may be indicative of later psychosis (Yung, Phd|iyuen, & McGorry, 2004). The
current data supports this idea, as Depressiortiveastrongest Neuroticism facet-level

association for total, positive, and negative satygy. Previous research has found
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disorganized schizotypy to be associated with hi¢feuroticism (Kerns, 2006). In
addition to replicating this finding, the presetudy also found that the strongest facet
correlation with disorganized schizotypy was Imnradgien, which is strongly linked
with cannabis use.

Unlike the other factors and total schizotypy, digmized traits were not
associated with the domain of Extraversion. Thiy mabecause disorganized
schizotypy was significantly associated with Friemeks in the negative direction, while
the association with Excitement-Seeking was pasitiess friendliness and more
reserved mannerisms were associated with all factioschizotypy; moreover, the
strongest association was found between negativeatgpy and Friendliness € -.61).
This is in line with work by Ross and research@@0g), in which they assert that
positive schizotypy is harder to predict with thesffactor model than negative
schizotypy. Interestingly, only the negative schypy factor was not significantly
associated with Excitement-Seeking, as all otheiofa were positively correlated. When
combined with the lack of association with Immodiera, it appears that negative
schizotypal traits may serve as a protective faat@minst traits associated with substance
use; however, the current data found no differemc@ggative schizotypy between the
cannabis users and non-users. One possible explamathat individuals with negative
schizotypy traits use cannabis for different reas@ng., alleviation of dysphoria through
substance use) than those with trait impulsivitpwhek stimulation.

Openness to Experience was positively associaithdowsitive and total
schizotypy, although the strongest correlation t@adisorganized schizotypy. This is

consistent with previous findings (Fridberg et 20111). This also has some degree of
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face validity, as individuals high in Openness@eceived as unconventional and
disorganized schizotypy is a measure of unusuadcpand peculiar behavior. Negative
schizotypy was associated with low facet Emotidgainuch like cannabis use
frequency. There are two possible reasons for theseciations: Cannabis users and
those with negative schizotypal traits inhereniperience a lack of affect, which they
try to increase through cannabis use, or cannahisad to blunt negative affect.

Much like the profile of cannabis users, schizotgpgres were associated with
lower Agreeableness and Conscientiousness. Atdiraih level, only disorganized
schizotypy was not significantly correlated withr@gableness. At the facet level, no
schizotypy factor was associated with Modesty,dmgitive, negative, and total
schizotypy were negatively associated with evengpfacet of Agreeableness. This is
consistent with individuals who are cynical, skegli self-centered, deceptive, and
unsympathetic. When combined with low Conscienti@ss, it is understandable that
individuals with schizotypal traits may have prahkewithin social relationships.

Conscientiousness was associated negatively witacibrs of schizotypy at the
domain and facet level, although low Conscienti@ssnvas mostly strongly associated
with total schizotypy. At the facet level, all sobtypal traits were associated with the
personality profile of individuals who lack ambiticare eager to quit, do not consider
consequences, are unorganized, and may be uneci&bile this is extremely similar to
the pattern of characteristics associated with @hisnuse frequency, there is one
important difference. As schizotypy increases,ftuet of Self-Efficacy decreases,
indicating that schizotypal individuals feel thaey are inept to deal with life and

struggle with self-esteem. This association wasomatd with cannabis use frequency or
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cannabis-related problems, suggesting that pearepfiself-inadequacy at the trait level
is not due to impairment of social functioning daeannabis use.
Cannabis-Related Problems and Schizotypy

After the sample was trichotomized according torthmber of cannabis-related
problems endorsed, there were no group differeimcpssitive schizotypy. This runs
counter to the supersensitivity and dopamine hygx#h, as the effects of cannabis are
similar to those of positive schizotypy, and morerunced positive schizotypal traits
were not observed in cannabis users or those withivave experienced one or more
cannabis-related problems. While disorganized sty was found to be different
amongst the groups, post-hoc analyses revealedaidhese differences to be
significant. When taken with the significant butakecorrelation between these
constructs, the data suggests that disorganizedosgpal traits do not increase as
cannabis-related problems increase. This supduetaforementioned notion that
disorganized schizotypy scores may be artificiadflated due to item wording that is
biased towards individuals who use cannabis.

Negative schizotypy and total schizotypy scoresevirghest amongst those who
only endorsed 1-2 cannabis related problems. Taswnexpected, as one would expect
those who meet criteria for harmful use/dependehcannabis (i.e., 3 or more items
endorsed on the PUM), to have more elevated sctpg@ymptoms. Previous literature
(Najolia et al., 2012) and the supersensitivity gldéregg et al., 2007) indicate that
individuals with schizotypal traits endorse morarwabis-related problems. Refuting this
notion is research by Gonzales, Bradizza, Vincgtasiewicz, & Paas (2007) which

found no empirical evidence for the supersensitimbdel, as dual-diagnosis patients
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(i.e., individuals with schizophrenia and co-ocaugrsubstance use disorders), did not
endorse more substance-related problems than dhdilg with only substance use
diagnoses. Data from the current study is alsoradidtory of the supersensitivity model,
as individuals who experienced few cannabis-relptedlems endorsed more negative
schizotypal traits than those who reported probtemese.

While not significant, the negative and total sotypy scores in the three or more
cannabis-related problems group were lower thasetath 1-2 problems. This finding
may not be significant within a larger sample, thig seems to be consistent with dual-
diagnoses (i.e., schizophrenia with co-occurringssance use) patients reporting less
negative symptoms and better social skills (Pogtial., 2006). This could also be
explained by a*-THC-induced increase in sociability (Julien et a011). Although
future research should examine this associatiom avlarger sample, these results suggest
that cannabis dependence may decrease negativetyplal symptoms, concurrent with
the alleviation of dysphoria model.

The alleviation of dysphoria model of schizophrepaaits that individuals use
cannabis to relieve boredom, depression, and loesdi and aspects of these states may
be tapped into by the negative schizotypy subsadl€onstricted Affect and No Close
Friends. It is plausible that individuals who meeteria for cannabis dependence use the
substance in social situations, which would legkerperception of alienation
accompanying negative schizotypy. This is unliklgywever, because those who exhibit
negative schizotypal traits aiming to decreasedmreand depression are likely to be
introverted and not seek social interaction. Thaesfresults of the present study

superficially support the alleviation of dysphom@del. Research from Cohen and
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associates (2011) also support this model, as thidseschizotypy who use cannabis
frequently reported significantly more cannabisted problems, yet they were not more
interested in treatment for reducing cannabis Tkere is also the possibility that those
who meet cannabis dependence criteria have undgnbgychopathology traits, such as
anxiety and depression (Degenhardt, Hall, & Lynsi&803), that are not expressed as
schizotypal traits but contribute to poorer funoti, especially when combined with
cannabis use.
Cannabis-Related Problems and Personality

The five-factor model associated with cannabisteelgroblems was very similar
to that of cannabis use frequency, which includgt Excitement-Seeking, high
Immoderation, and low Emotionality. Given the higrrelation between the two, this
was expected. However, there are some specifierdiites between the two.
Specifically, low Morality was associated with irased cannabis-related problems,
suggesting that this trait tendency to be guardag contribute to social functioning
problems and decreased social support, leadingte nannabis-related problems.
Problematic use was also not associated with rdlare slower physical pace, as
cannabis use frequency was. Additionally, while sighificant, the data showed the
highest facet-level Anger in those with only ondwo problems. This group also
exhibited lower in Trust and Achievement-Strivifggether, these trait patterns are
consistent with the current finding that this groaported the highest levels of negative
schizotypy. This indicates that those with morenadms-related problems are less
relaxed, more easily frustrated, more skepticatbérs, and less motivated than cannabis

users without related problems appear to be.
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Those who endorsed one or more cannabis-relatdxdigone were much lower in
Agreeableness and Conscientiousness than thosdid/not experience cannabis-related
problems. Moreover, those with 3 or more problerasaneven lower in
Conscientiousness. Interestingly, a marginal défiee was found in Dutifulness between
1-2 and 3+ problem groups, which indicates thas¢éhwho report a clinical number of
cannabis-related problems are more likely to beliable than those without problematic
cannabis use. It may be that individuals who anernently more undependable
experience more cannabis-related problems bechagartay already fail to meet social,
school, and/or work obligations.

Overall, it appears that problematic cannabissuaeg spontaneous, novelty-
seeking individuals, who may be perceived as unug#gdae and aggressive. This is
consistent with Flory and colleagues’ (2002) reseavhich found symptoms of cannabis
dependence to be associated with low Agreeableames€onscientiousness, as well as
antisocial characteristics. Given that Morality &ses as cannabis-related problems
increase, it is not surprising that those with dejemce problems have antisocial
personality traits, such as willingness to maniutghers. Although not significant,
Immoderation increased with number of cannabislprob, which is congruent with
previous findings that impulsivity strengthened #ssociation between cannabis use and
related problems. When combined with lack of mdtaraor ambition, it is
understandable that these individuals’ experiengeemmpairment in social and general
functioning due to cannabis use. It is importamate that some social functioning
problems may be related to an individual's abildyecognize and interpret emotions of

others.
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Emotion Recognition

Contrary to previous research (Perlman et al.9p00euroticism was not
significantly associated with fixation on featumsany emotion, including negative
expressions. However, facet-level Anxiety was pealy associated with sad face
identification accuracy, while Immoderation deceshgaeutral face accuracy. Higher
depression scores increased fixation on angry eylate Self-Consciousness decreased
fixation on all mouths (e.g., angry, disgust, deaphpy, and neutral mouths). These
findings partially support the trait-congruency b$ipesis (Bargh et al., 1988), as anxious
individuals were better at identifying sad faced depression increased attention to
angry eyes.

An interesting finding was the negative patternngein Extraversion and fixating
on angry and neutral eyes. Those high in Friendfiraeoided angry eyes. Further, the
Extraversion facets of Excitement-Seeking and Gbberss decreased accuracy in
identifying sad faces. Individuals higher in Exaoitent-Seeking fixated more on angry
and neutral mouths. Cheerfulness or positive ematias also negatively associated with
accuracy for sad faces. These findings partialppstt the trait-congruency hypothesis,
as traits indicative of social individuals were@sated with decreased accuracy for
identifying sadness and avoidance of angry eyesnéstioned above, trait anxiety had
the exact opposite association with identifyingreess, which fits conceptually and with
the research of Bradley, Mogg, and Millar (2000howound that those with anxiety tend
to be hyperviligant toward negative social cues.

Contrary to the trait-congruency hypothesis wasagsociation between Trust

and the ability to recognize disgust, while Libeyiad decreases the accuracy for
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identifying disgust. Intellect increased abilityittentify sad faces, although there is no
obvious explanation for this association. Overaib&onal identification accuracy
increased with Conscientiousness facets of Selé#&dy and Cautiousness. Reduction is
accuracy was associated with more Excitement-Sgeladividuals with schizotypy and
users of cannabis are both low in Conscientiousaregdigher in Excitement-Seeking,
(with the exception of negative schizotypal trai®)evious research indicates that these
individuals exhibit deficits in emotional identiéition.

Based on previous findings, one would expect caisrratated variables (Platt et
al., 2010) and schizotypy (Germine & Hooker, 20ttObe associated with this facial
affect recognition. Although cannabis use frequesray related problems were not
associated with accuracy, positive, disorganized,tatal schizotypy were associated
with inaccuracy in identifying neutral faces. Atteted attention to prominent facial
features when viewing neutral expressions has fmeerd in schizophrenia (Loughland
et al., 2002). Conversely, fixation duration ontn@umouths was positively associated
with disorganized schizotypy in the present stwiggesting that focusing on the mouth
of neutral faces makes these expressions hardgentfy. This is corroborated by the
fact participants with higher positive, disorgamizand total schizotypal traits were more
inaccurate in identifying neutral faces.

Inconsistent with the findings of Periman and cadjeées (2009),
Conscientiousness was significantly associated awthdance of neutral and angry
mouths in this sample, whereas they found a negasgociation between
Conscientiousness and attention to emotional 8esause Conscientiousness was also

associated with accuracy in identifying neutrakfgat would appear that those with high
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in this trait use a visual scanning method thaffisctive. Countering this idea is the
finding that Self-Discipline decreased accuracyidentifying happy faces; however, this
may be because those high in Self-Discipline awbitie mouths of angry, disgust,
happy, and neutral mouths.

An unexpected pattern emerged between number obbasirelated problems
and avoiding the eyes of most emotional faces,,(diggust, happy, sad, and neutral).
Those with more cannabis problems did spend more dn angry mouths, like those
with scoring higher in disorganized schizotypy. fidfere, this avoidance of the eyes may
be related to inaccuracy when identify neutral $adénis would also explain why
accuracy for happy faces was positively assocmaiddpositive, disorganized, and total
schizotypy, as these individuals focus on the mduatkhe happy pictures, identification
of the positive emotion may be easier when focusmghe mouth, which would explain
why those high in Self-Discipline who avoid moutban easily identify neutral mouths
but are more inaccurate with happy expression.

A significant finding was the negative associati@tween cannabis use
frequency and left lateralization preference. kmatibn to the left side of emotional faces
is often seen in schizophrenia (Loughland et 8022 Phillips & David, 1997). Because
there were no associations with schizotypy anadémation preference, it may be that
emotional recognition deficits previously seencghigophrenia and cannabis use may be
related to dopaminergic alterations in the froidhke and not necessarily an underlying
etiological factor which leads to both. For exampigh Emotionality was associated

with decreased visual attention to the right sififaces, so individuals with lower
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Emotionality may spend more time on the right @iithe face, such as those who use
cannabis and/or exhibit negative schizotypal traits

Findings of a recent study by Abbott and Greed&@ontradict the findings of
the current study. In their sample, negative sdligowas associated with reduced
accuracy in identifying emotions. One reason f@ thscrepancy is the calculation of
negative schizotypal symptoms. Abbott and Greed32ihcluded the subscales of
Social Anxiety and Suspiciousness, in addition to@ose Friends and Constricted
Affect. Because this study used the SPQ-BR, Summsciess was captured under positive
schizotypy. This makes sense conceptually, as @osighess is an attenuated form of
paranoia. Further, Abbott and Green found the giEsnhcorrelation between facial affect
identification inaccuracy and social anxiety, whismot a core construct of schizotypy.
Due to these potential limitations, the findingdtué current study may better reflect
associations between schizotypy and the abilitgtognize universal human emotions.
Limitations

The aforementioned results conclusions should teegreted in light of the
following limitations. First, this study relied @elf-report measures for variables related
to cannabis use, schizotypy, and personality. Wtkipe of assessment is frequently used
and is considered an acceptable means of obtagiatag(Baumeister, Vohs, & Funder,
2007), underreporting is possible. This is esphciale for sensitive items related to
cannabis use, given its Schedule | classificatiothe United States (DOJDEA, 2012).
Despite the heavy use of self-report questionnalrelsavioral measures were collected

through the use of the eye tracker.
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The current sample lacks diversity, as most paaitis were White. It should be
noted that the sample was largely consistent wmighdemographic make-up of the
regional university where the data was collecteddidonally, because the sample is
comprised of college undergraduates, these rasalysnot generalize to a larger
population; however, the frequency of daily uséhalse who reported cannabis use in the
last 6 months suggests that these results mayrsajzable to non-college young
adults who use cannabis. The results of the custedy may not extend to individuals
with clinical schizotypal symptoms or individualstside of the emerging adulthood age
range, (i.e., adolescence, middle-age, and elgepulations); however, these results
may be useful in understanding sub-clinical symstoetated to the schizophrenia-
spectrum, given its dimensional nature (Rosslat.eP012).

There are several potential cofounding variablas\rere not taken into account
in the current study. For example, based on thearek of Teracciano and researchers
(2008), cigarette smokers have a very similar pebty profile to current marijuana
users. When added to the fact that cannabis ard¢ohuse often co-occur (Agrawal,
Silberg, Lynskey, Maes, & Eaves, 2010), not cotitrglfor cigarette use is a potential
limitation of this study. Further, although tragmtession was not strongly associated
with cannabis use or schizotypy, state depressidrsacial anxiety, (Najolia et al., 2012)
have been found to be comorbid with the previousiyntioned groups. Further,
psychiatric history and family histories were reken, which could have strengthened
the assessment of schizotypy.

For the eye tracker portion of the study, it isgiole that the results may have

been skewed by participants’ head movements. Ledsrard Mohr (2009) corrected this
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by including a point of fixation between picturescorrect for natural movement.
Additionally, a stationary chair would provide a magestrictive range of motion for the
participant during the task. Although this studyized pictures from the Pictures of
Facial Affect series (Ekman, 1993), which is hasmdardized and highly used in
research, these are static representations of @marid are not ethnically diverse.
Ecological validity may increase with use of a \adeith context when assessing
processing of emotion (Miller & Lenzenweger, 20IR)e set of 34 pictures used in the
eye-tracking task were unequal in the frequenagnadtional faces represented. This
study did not assess fearful or surprise faces,umveersal emotional expressions. By
having only one key for negative emotions, (i.ad,sangry, and disgust), and only one
positive emotion (i.e., happy), the participants/rhave anticipated hitting the button
corresponding to negative emotions because thesehagher in proportion.

It should also be noted that an item analysis efeimotional accuracy data
revealed that the accuracy of happiness was tserglable of all emotions. This may be
because so many participants could accuratelyifgighe positive emotional faces. In
fact, two of the happy face stimuli had 100% accyravhich reduced the reliability of
the task. Continuing research may want to use @ted versions of emotions, thus
making identification harder, and the testing & #bility to distinguish emotions more
reliable. While the task created in the currentigtexhibited poor reliability (i.eq =
.52), to this author’s knowledge, no previous eprotiecognition research has taken
reliability into account (e.g., Abbott & Green, Z)Perlman et al., 2009; Platt et al.,
2010). Last, the bivariate correlations were notexded for Type | error inflation, and a

Poisson regression may have been a better choareatgze the data. Future endeavors
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researching cannabis use, schizotypy, and perspshbuld take these limitations into
account and aim to improve this methodology.
Future Directions

Future studies should examine the associationdetwannabis use and
disorganized schizotypy. A longitudinal study codktermine whether disorganized
schizotypy is exacerbated by cannabis use, orgfdbrrelation is due to the short-term
cognitive effects of cannabis intake. Individuaishee subclinical significance for
cannabis dependence exhibited more negative amdlbsehizotypal traits than those
who met criteria for cannabis dependence. Furégmarch should focus on individuals
who fall into this sub-clinical threshold categoag, these young adults may have
potential dysfunction-provoking traits not foundimaividuals with cannabis dependence
disordersLongitudinal studies could also contribute to aagee understanding of the
association between cannabis use, schizotypy, Ableeess, and Conscientiousness.
Future research should also focus on predictingalais-related problems, as this is
indicative of current problems in social and gehnactioning, as well as potential for
later psychopathology. Based on the current finglitigere are personality differences
between individuals who use cannabis, and thosedekielop cannabis-related problems
and dependence. Potential avenues of researclidentthding psychological markers
which can predict dependent, problematic versugational use.

Future studies may also want to evaluate gendfareifces between the variables
of interest in this study. It is well-accepted thiguroticism is generally higher in
females (Costa, Terracciano, & McCrae, 2001), wtelenabis use frequency

(SAMHSA, 2011), schizotypy (Cohen et al., 2010) @yuknness to Experience (Periman
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et al., 2009) are typically higher in males. Rutens (2005) noted that men are often
exhibit lower Agreeableness and Conscientiousresswomen, which may be one
reason why males are more likely to engage in dasnese. Females were better at
emotion identification within this sample, whichasnsistent with previous literature
(Hampson, van Anders, & Mullin, 2006). The diffeces in cannabis use, personality,
schizotypy, and emotional identification may indeca need for gender-specific
interventions and treatments.

Previous research has found that individual diffiees, such as mood (Schmid,
Schmid Mast, Bombari, Mast, & Lobmaier, 2011), actizophrenia-spectrum
symptoms (Bellgrove, Vance, & Bradshaw, 2003; Laatlgt al., 2011) affect
information processing strategies, (i.e. globabusrlocal processing). When combined
with the fixation on certain facial features andi&h affect recognition associations with
schizotypy and personality variables found in thespnt study, upcoming research
should explore information processing differencesdhizotypy and personality. Another
potential avenue of research would be incorpordtitigl technology when exploring the
association between the variables of interesterptiesent study. While brain activation
when viewing emotional faces has been done by FRgliand associates (2009), only
used fearful faces were used as stimuli.

The upcoming DSM-V includes attenuated psychogisi®me, which involves
attenuated positive and disorganized symptomsott@atr at least once a week for one
month, into Section Ill, conditions requiring fuethstudy (as cited in Carpenter & van
Os, 2011). The current study, as well as previmasfature schizotypy research, should

be applied when investigating attenuated psychsysidrome. For example, the role of
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cannabis use and personality in attenuated psysbgsdrome warrant exploration.
Further, if this condition is on the schizophresmectrum, examining eye-tracking and
emotional identification patterns may be valuablewassessing attenuated psychosis
syndrome.

Conclusion

The present research is consistent with previousrfgs of associations between
cannabis use and schizotypy. There was a cleaciaisa between cannabis use and
disorganized schizotypy, although more researcdsieebe done to determine if this
relationship is inflated due to the cognitive effeof cannabis ingestion, rather than a
predisposition for schizophrenia-spectrum disordeesults of the current study were
inconsistent with the supersensitivity model ofigophrenia, as positive schizotypy
symptoms were not significantly higher as a funcod cannabis-related problems. The
findings partially supported the alleviation of gi®ria model, as negative schizotypy
was higher in those with one to two cannabis rdlat®blems, but not individuals with
clinical levels of cannabis-related problems.

Regarding the five-factor model, low Agreeablersasd Conscientiousness were
associated with cannabis use, related problemssamdotypy. The strongest association
observed in this study at the domain level of peatity was between total schizotypy
scores and Neuroticism. At the facet level, th@assion between low Friendliness and
negative schizotypy was strongest, which is coestswith the conceptualization of
negative schizotypy as traits related to reservaesiricted affect and poorer

interpersonal functioning. Individuals endorsingliaical number of cannabis-related
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problems were higher in Excitement-Seeking, butioin Cooperation, Dutifulness, and
Cautiousness compared to individuals with no caisredbated problems.

Individuals with positive and disorganized schizptexhibited deficits
identifying neutral faces, but were better at retbigg happy faces. Conversely, as
Conscientiousness increased, as did the abiligyetatify neutral faces, and this
association appeared to be driven by the faceselifEfficacy, Self-Discipline, and
Cautiousness. These facets were also negativedgiagsd with fixation on neutral
mouths, suggesting that individuals high in thgsecHic traits use a successful visual
scanning process when processing emotional ambivstienuli. Considering that these
traits are lower in cannabis users, it is concdes#iat lacking these traits increases
inaccuracy. Cannabis-related problems were asgdcwth avoidance of the eyes for
most emotions, similar to individuals with schizoghia. Moreover, as cannabis use
increased, attention to the left side of the faeerelased. This left visual field deficit is
commonly seen in schizophrenia; therefore, dopamicealteration may explain some of
the phenotypical similarities between these popariat

Overall, the results of the current study indidait cannabis use tends to
increase disorganized schizotypal symptoms. Sofpgand cannabis use also share a
number of personality characteristics, particuléoly Agreeableness and Conscientious,
which may increase the likelihood of seeking outnabis and experiencing related
problems. Additionally, these personality traitayph role in the visual strategies used by
these individuals to identify emotions of otherecBuse those experiencing social
dysfunction may isolate themselves due to partrquéasonality traits, prevention of

cannabis use, detection of schizotypy, and traimrspcial skills during adolescence and
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early adulthood would be most helpful in preventsigr cannabis-related problems and

emotional identification deficits.
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APPENDIX A

Informed Consent Form for Thoughts, Habits, and Consequences Study

What isthe purpose of thisresearch?

The purpose of this research is to explore theioglships among personality
traits and multiple negative outcomes, includingeptial cannabis-related problems and
emotion processing tendencies in students.

What will be expected of me?

If you are a student and you are 18 years of agelaer, you are eligible to
participate in this study; however, individuals wdre legally blind are not eligible due to
the eye-tracking portion of the study. First, yoill e introduced to the study, including
risks and benefits, and if you want to participgta) will sign an informed consent form
prior to filling out the study survey. Participatics completely voluntary, and you can
decide to withdraw from the study at any time withpenalty. If you consent to
participation, you may be given research creditst¢), extra credit points, or other types
of points toward a course grade as determined byipstructor. No other reward
(monetary or otherwise) will be provided for paggtion.

Next, you will be asked to fill out a packet of weys, which will take
approximately 30 minutes. Some people need molesertime, but we will ask you to
please read each question carefully. Please dputgiour name on any of the
guestionnaires — only on the consent forms! Whanhave completed the packet of
guestionnaires, you will return the packet anditifiermed consent form to the
experimenter and he or she will separate the cégen from the rest of the packets.
This keeps your responses confidential. When yaume/our informed consent form
and questionnaire packet, you will also be givéreariefing Form that further explains
the purpose of the study and lists contact infoionafior the researcher and appropriate
resources. After completing these surveys, you beagontacted to complete the second
portion of the study. This non-invasive procedur@udes sitting at a computer monitor
and looking at images of facial expressions forrapipnately 10 minutes.

How long with the resear ch take? Survey:Approx. 30 min.; Eye-tracker: 5 min.

Will my answer s be anonymous?

Your answers will remain confidential. Specificaljyou will not be asked to
provide your name or identifying information on th&veys. Your consent form is the
only form that will have your name on it, and itvlae separated from your survey
packet. The surveys and consent forms will be kepéparate files in a locked office.
Your responses will only be linked to your answié®u are eligible for the second
portion of the study. (Not every participant wi# Belected for this portion.) If you
contacted for the second portion of the study, files will be re-entered into separate
files as before.
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Can | withdraw from the study if | decideto?
Yes! You can withdraw from the study at any timéhout penalty. If you opt to
withdraw, your surveys will be removed from thedstiand destroyed.

Isthereany harm that | might experience from taking part in the study?

There are no risks of physical or psychologicahhaBecause all information
regarding illicit drug use will be kept separatenfrthe consent forms, there are no
foreseeable legal or social risks. Other than tesmi®€motional discomfort that you may
experience as a result of reflecting on your symgstand perceptions while filling out
the surveys, every effort will be made to ensurerygafety and well-being. Specifically,
the experimenter will remain alert and you can@séstions at any time. Also, the
debriefing form will list resources available tadénts (free of charge) in the event you
should experience more lasting distress.

How will I benefit from taking part in theresearch?

Participants will earn one credit for completing $urveys. An additional credit
will be given for completing the eye tracking porti In addition to the direct benefit of
earning points toward a course, the potential bentef participants include the following
opportunities: experiencing first-hand how researsttonduct studies and gather
information in this type of psychological reseansteiving an individualized personality
profile, and reflecting on your own experiences pactteptions as evoked by your
participation. Finally, your participation may uftately inform clinicians, researchers,
consumers, and the community at large regardingetflaionships among study variables
that are included in our research.

Who should | contact if | have questions or concerns about the resear ch?

Contact me, Brittany Blanchard, at beblanchard@lewai.edu. You can also
contact Dr. Aberg faculty director of the project, at 828-227-3461
kasberg@email.wcu.edu). If you have concerns apmurttreatment as a participant in
this study, contact the chair of WCU's InstitutibReview Board through the office of
Research Administration at WCU (828-227-7212).

*If you would like to receive your personality gtef put your contact information (e-
mail address, mailing address, or phone numberwsiour signature.

Name

Signature Date:
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APPENDIX B

Informed Consent Form for Thoughts, Habits, and Consequences Study

What isthe purpose of thisresearch?

The purpose of this research is to explore theioglships among personality
traits and multiple negative outcomes, includingeptial cannabis-related problems and
emotion processing tendencies in students.

What will be expected of me?

If you are a student and you are 18 years of agelder, you are eligible to
participate in this study; however, individuals wdre legally blind are not eligible due to
the eye-tracking portion of the study. Because lyaxe been contacted to participate in
this portion of thél'houghts, Habits, and Consequences Styoly have already been
introduced to the study. If you wish to participateu will sign this consent form prior to
the start of the eye-tracking task. Participat®nompletely voluntary, and you can
decide to withdraw from the study at any time withpenalty. If you consent to
participation, you will be compensated through aesle credit. No other reward
(monetary or otherwise) will be provided for pagtion. When you return your consent
form, we will begin. This non-invasive procedurgaives sitting at a computer monitor
and looking at images of various facial expressions

How long with the resear ch take? Approx. 5 minutes

Will my answer s be anonymous?

Your performance will remain confidential. Your camt form is the only form
that will have your name on it. All data collectedm the eye-tracker will be analyzed
using assigned participant identification number&itther ensure confidentiality.

Can | withdraw from the study if | decideto?

Yes! You can withdraw from the study at any timéhout penalty. If you opt to
withdraw, your surveys and eye-tracking data wallremoved from the study and
destroyed.

Isthereany harm that | might experience from taking part in the study?

There are no risks of physical or psychologicahhaglated to this study. Because
all information regarding illicit drug use will deept separate from the consent forms,
there are no foreseeable legal or social risksh\Vitjard to the eye-tracker, participants
may feel mild discomfort when looking at sad or nigces; however, this discomfort is
no greater than one would experience in daily Mso, the debriefing form will list
resources available to students (free of chargt)erevent you should experience more
lasting distress.

How will | benefit from taking part in theresearch?
In addition to the credit you have received for pbeting the survey, another
credit may be given for completing the eye trackmogtion (depending on the number of
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extra credits awarded by your instructor and/omymurse requirement for research
participation)Other potential benefits to particigminclude the following opportunities:
experiencing first-hand how researchers condudiestuand gather information in this
type of psychological research, receiving an irdirailized personality profile (survey
portion), and reflecting on your own experienced perceptions as evoked by your
participation. Finally, your participation may uftately inform clinicians, researchers,
consumers, and the community at large regardingetfiidonships among study variables
that are included in our research.

Who should | contact if | have questions or concerns about the research?

Contact me, Brittany Blanchard, at beblanchard@lewai.edu. You can also
contact Dr. Aberg faculty director of the project, at 828-227-3461
kasberg@email.wcu.edu). If you have concerns aypmurt treatment as a participant in
this study, contact the chair of WCU's InstitutibReview Board through the office of
Research Administration at WCU (828-227-7212).

Name

Signature Date:
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APPENDIX C

Debriefing Form

Project Title: Thoughts, Habits, and Consequences Study
Investigator: Brittany Blanchard, B.S., DepartmehPsychology, WCU

Thank you for participating in the Thoughts, Hap#etsd Consequences Stué
stated in the informed consent form, the purposehd study is to investigate the
relationships among aspects of personality andtaobs use. Specifically, we are
examining which personality factors contribute émicabis-related problems. We are also
interested in the relationship between personatinnabis use, and how individuals
interpret facial expressions. Overall, the findinggy contribute to the study of
personality, substance-related problems, and emotpyocessing. Additionally,
participation in this study may contribute to aajez understanding of oneself, should

you choose to receive your five factor personagityfile.

If you have questions about any aspect of thisystpl@éase feel free to contact the
investigator, Brittany Blanchard at beblanchard@eéweu.edu. You may also contact
the faculty supervisor, Dr. dberg via email at kasberg@wecu.edu via phone 828-227-
3451. You can also contact the IRB Chair at 828-2277. Finally, if you are

experiencing distress as a result of participaitmntpis study or would like to speak with
a mental health professional regarding emotionakulistance use problems, please
contact the Counseling Center at Western Carolinavaysity, (828)-227-7469, which
offers services to students free of charge. Pleas#act the investigator for additional

resources if needed.
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APPENDIX D

Demographic Information:

Gender:

Ethnicity:

WCU Classification:

Major:
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APPENDIX E

Schizotypal Personality Questionnaire- Brief Redi€8PQ-BR)

1. Do you often feel nervous when you are in a grawmdéamiliar people?

Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

2. lam an odd, unusual person.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

3. Do you believe in telepathy (mind-reading)?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

4. Other people see me as slightly eccentric (odd).
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

5. | sometimes jump quickly from one topic to anotivbien speaking.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

6. |tend to keep my feelings to myself.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

7. | often hear a voice speaking my thoughts aloud.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

8. Do you tend to wander off the topic when havingavwersation?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

9. Irarely laugh and smile.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

10.1 often feel that others have it in for me.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O
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11. | get anxious when meeting people for the firset
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

12. Do you believe in clairvoyance (psychic forcesfune telling)?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

13. When you look at a person or yourself in a miri@ve you ever seen the face
change right before your eyes?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

14. Do you feel that you cannot get “close” to people?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

15. | often ramble on too much when speaking.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

16. | feel very uncomfortable in social situationgaiving unfamiliar people.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

17. 1find it hard to be emotionally close to otheople.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

18. Do you sometimes feel that people are talkingualgou?
Strongly Disagree Disagree Neutral Agree Strongly Agree

- - - - -
19. | sometimes avoid going to places where therkbgiimany people because | will
get anxious.
Strongly Disagree Disagree Neutral Agree Strongly Agree
O O O O O
20. Have you had experiences with astrology, sediaduture, UFO’s, ESP, or a sixth
sense?
Strongly Disagree Disagree Neutral Agree Strongly Agree
- - - - -

21. Are your thoughts sometimes so strong that youat@ost hear them?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O
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22. Have you ever felt that you are communicatindwaihother person telepathically
(by mind- reading)?
Strongly Disagree Disagree Neutral Agree Strongly Agree
O O O O O

23. | sometimes forget what | am trying to say.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

24.Do you sometimes get concerned that friends or okevs are not really loyal or
trustworthy?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

25.Do you sometimes feel that other people are watchou?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

26.When shopping, do you get the feeling that othepfeeare taking notice of you?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

27.Do everyday things seem unusually large or small?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

28.Do you often have to keep an eye out to stop pdophe taking advantage of you?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

29.Do you feel that there is no one you are reallgeltw outside of your immediate
family, or people you can confide in or talk to abpersonal problems?
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

30. I have some eccentric (odd) habits.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

31. People sometimes comment on unusual manneristnisadnits.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O

32.1 am not good at expressing my true feelings bywhg | talk and look.
Strongly Disagree Disagree Neutral Agree Strongly Agree

O O o o O
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APPENDIX F

Cannabis Use Disorders Identification Test (CUDIT)
Over the past 6 months...
1. How often did you use cannabis?

Never Monthly or less 2-4x amonth 2-3x aweek 4 or more x a week

O O O O O

2. How many hours were you "stoned" on a typicglwhen you had been using
cannabis?

lor2 3or4 015%6 7t09 10noore
O O O O O
3. How often were you "stoned" for 6 or more hours?
Never Less than monthly Monthly Weekly Daily or almost daily
O - - O -

4. How often did you find that you were not ablestop using cannabis once you had
started?

Never Less than monthly Monthly Weekly Daily or almost daily
O O O O O

5. How often did you fail to do what was normalkpected from you because of using
cannabis?

Never Less than monthly Monthly Weekly Daily or almost daily
O O O O O

6. How often did you needed to use cannabis imtbeing to get yourself going after a
heavy session of using cannabis?

Never Less than monthly Monthly Weekly Daily or almost daily
) O ) O O

7. How often did you have a feeling of guilt or r@rse after using cannabis?

Never Less than monthly Monthly Weekly Daily or almost daily
O O O O O
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8. How often have you had a problem with your mgnmsrconcentration after using
cannabis?

Never Less than monthly Monthly Weekly Daily or almost daily
O O O ) O

9. Have you or someone else been injured as a adsgdur use of cannabis?

No Yes
) O

10. Has a relative, friend or doctor or other Healorker been concerned about your use
of cannabis or suggested you cut down?

No Yes
O O
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APPENDIX G

Problematic Use of Marijuana (PUM)

Please read each item and circle your response
1) Have you ever skipped school classes or caragdatchool because of cannabis use?
Yes No
2) Have you had a serious argument with family mersibbecause of your cannabis use?
Yes No
3) Have you had a serious argument with friendsibse of your cannabis use?
Yes No
4) Have you ever bought cannabis yourself?
Yes No
5) Do you have more and more problems in studymjuanderstanding new
information?
Yes No
6) Have you ever used cannabis when you were alone?
Yes No
7) Do you often feel desire for cannabis?
Yes No
8) Have you ever spent so much money on cannadiydll had to resign from other
things or activities?

Yes No
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APPENDIX H

M5-120 Questionnaire

David M. McCord, Ph.D., Western Carolina University

Age: M F Date:

This is a personality questionnaire, which shoaldktabout 15 minutes. There are no right or wrong
answers to these questions; you simply respondthtithoice that describes you best.

If you feel that you cannot see the questions guately because of sight difficulties, cannot aggencil
well because of hand-motor problems, or know of @tfmer physical, emotional, or environmental issues
which would affect your performance on this te#age notify the testing administrator now.

The M5 Questionnairés used primarily for research purposes, thougteitain cases individual results
may be shared with the test-taker through a prafieabconsultation. In general, results are treated
anonymously and are combined with other data ieotal develop norms, establish psychometric
properties of these scales and items, and to stadgus theoretical and practical issues withinfiblel
of personality psychology.

By proceeding with the process and respondingdsetlyuestionnaire items, you are expressing your
understanding of these terms and your consentdior gata to be used for research purposes. You arg
also agreeing to release and forever disch@fgstern Carolina UniversitgndDavid M. McCord,

Ph.D.,from any and all claims of any kind or nature whatger arising from the assessment process.

e Without spending too much time dwelling on any dee, just give the first
reaction that comes to mind.

e In order to score this test accurately, it is vienportant that you answeweryitem,
without skipping any. You may change an answeou wish.

e ltis ultimately in your best interest to resporsdh@nestly as possible. Mark the
response that best shows how you really feel oyseeself, not responses that you
think miaht be desirable or ide

Turn the page over now
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M5-120 Questionnaire

Page 2

Innacurate

Moderately
Innacurate

Neither

Moderately
Accurate

Accurate

Worry about things.

(@)

o

(@)

o

(@)

Make friends easily.

Hawve a vivid imagination.

Trust others.

Complete tasks successfully.

Get angry easily.

Lowe large parties.

Beliewe in the importance of art.

Olo|lN]|locojo|BSlw]N] -

Use others for my own ends.

=
(o)

Like to tidy up.

Often feel blue.

—_
[N

(I
N

Take charge.

[y
w

Experience my emotions intensely.

[EEN
=

Lowe to help others.

[y
1

Keep my promises.

_
(2]

Find it difficult to approach others.

—
~

Am always busy.

[y
[ee)

Prefer variety to routine.

[EN
(=)

Love a good fight.

Work hard.

N
(=)

N
—

Go on binges.

Love excitement.

NS
N

N
wW

Love to read challenging material.

Believe that | am better than others.

no
S

N
1l

Am always prepared.

no
(7]

Panic easily.

)
~

Radiate joy.

nN
[es)

Tend to wote for liberal political candidates.

nNo
©

Sympathize with the homeless.

w
(=)

Jump into things without thinking.

Fear for the worst.

wW
—

w
)

Feel comfortable around people.

wW
wW

Enjoy wild flights of fantasy.

w
S

Believe that others have good intentions.

Excel in what | do.

w
(32

w
[<})

Get iritated easily.

w
b

Talk to a lot of different people at parties.

O|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|Oo|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|OC|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

38|See beauty in things that others might not notice.
39|Cheat to get ahead.
40|Often forget to put things back in their proper place. 0 0 0 0 0
Innacurate | Moderately [ Neither |Moderately | Accurate
Innacurate Accurate
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M5-120 Questionnaire

Page 3

Innacurate

Moderately
Innacurate

Neither

Moderately
Accurate

Accurate

4

—

Dislike myself.

0

0

0

0

0

4

N

Try to lead others.

4

(o8]

Feel others' emations.

44

Am concerned about others.

4

($2)

Tell the truth.

4

(2]

Am afraid to draw attention to myself.

4

=

Am always on the go.

4

[e=)

Prefer to stick with things that | know.

4

O

Yell at people.

5

(=)

Do more than what's expected of me.

5

—

Rarely overindulge.

5

N

Seek adventure.

5

(98]

Awoid philosophical discussions.

54

Think highly of myself.

5

(S2]

Carry out my plans.

5

(o2}

Become overwhelmed by events.

5

S

Hawe a lot of fun.

5

oo

Believe that there is no absolute right or wrong.

5

O

Feel sympathy for those who are worse off than myself.

6

(=)

Make rash decisions.

6

—

Am afraid of many things.

6

N

Awid contacts with others.

6

[9%)

Lowe to daydream.

64

Trust what people say.

6

a1

Handle tasks smoothly.

6

(2]

Lose my temper.

6

b

Prefer to be alone.

6

[e=)

Do not like poetry.

6

O

Take advantage of others.

70

Leave a mess in my room.

71

Am often down in the dumps.

7

N

Take control of things.

7

W

Rarely notice my emotional reactions.

74

Am indifferent to the feelings of others.

7

a1

Break rules.

7

(2]

Only feel comfortable with friends.

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|O|O|O|O|O|O|OC|O|O|O|O|O|O|O|O|O|OC|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|JO|O|O|O|O|O|O|O|O|O

O|O|O|O|O|O|O|O|OC|O|O|O|O|O|O|O|O|O|OC|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

77|Do a lot in my spare time.
78| Dislike changes.
79|Insult people.
80{Do just enough work to get by. 0 0 0 0 0
Innacurate | Moderately [ Neither |Moderately | Accurate
Innacurate Accurate
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Moderately Moderately
Innacurate | nnacurate | Neither | Accurate | Accurate
81|Easily resist temptations. 0 0 0 0 0

8

N

Enjoy being reckless.

8

[3%)

Hawe difficulty understanding abstract ideas.

84

Hawe a high opinion of myself.

8

(321

Waste my time.

8

(2]

Feel that I'm unable to deal with things.

87

Lowe life.

8

[e2)

Tend to wote for consenative political candidates.

8

O

Am not interested in other people's problems.

9

(=)

Rush into things.

9

—_

Get stressed out easily.

9

N

Keep others at a distance.

9

wW

Like to get lost in thought.

%

Distrust people.

9

(32}

Know how to get things done.

9

(2]

Am not easily annoyed.

9

]

Awoid crowds.

9

[e=)

Do not enjoy going to art museums.

9

©

Obstruct others' plans.

10

(=)

Leave my belongings around.

10

—

Feel comfortable with myself.

102

Wait for others to lead the way.

10

(%)

Don't understand people who get emotional.

104

Take no time for others.

105

Break my promises.

10

[<2)

Am not bothered by difficult social situations.

107

Like to take it easy.

108

Am attached to conventional ways.

109

Get back at others.

11

(=)

Put little time and effort into my work.

11

Am able to control my cravings.

11

N

Act wild and crazy.

113

Am not interested in theoretical discussions.

114

Boast about my virtues.

11

o1

Hawe difficulty starting tasks.

116

Remain calm under pressure.

1

-

Look at the bright side of life.

11

oo

Beliewe that we should be tough on crime.

11

[{=)

Try not to think about the needy.

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|OC|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O

12

(=]

Act without thinking.

0]

0]

0]

0]

0]

Innacurate

Moderately
Innacurate

Neither

Moderately
Accurate

Accurate
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Correlation Tables for Emotion Recognition Accuracy

117

Correlations between Schizotypy, Cannabis Use, @laisrRelated Problems, and

Emotion Recognition Accuracy

Schizotypy and Total
Cannabis Accuracy Sad Happy Neutral Disgust Angry
Variables Score Accuracy | Accuracy | Accuracy | Accuracy | Accuracy
Positive -.147 .015 244 -.249 -.082 -.149
Schizotypy
Disorganized -.095 .061 .364 -.301 -.041 -.098
Schizotypy
Negative -.065 .045 -.031 -.07] -.022 -.099
Schizotypy
Total -133 .044 262 -271 -.066 -.144
Schizotypy
Cannabis-Related -.009 .008 -.058 .03¢ -.048 -.017
Problems
Cannabis Use 133 .076 -.027 132 -.038 .109
Frequency

*p<.05, **p<.01
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Correlations between Personality and Emotion RetgnAccuracy

Per soar;]aéltFya(l?grsnal S| Total | Sad Happy Neutral Disgust Angry
Extraversion -127| -.165 -.038 -.038 .049 -.069
Friendliness .004 -.078 .0q7 .063 .0B7 -.015
Gregariousness -.013 -.075 -.0p8 .Q14 017 058
Assertiveness -.082 -.099 -.020 -.084 152 -.067
Activity -.034 .078 -.027 -.107 .154 -.183
Excitement-Seeking -272 -.236 042 -.110 -.164 -.136
Cheerfulness -099 -250 -.201 .109 -.007 .086
Agreeableness .085 .085 -.060 .029 .106 .014
Trust 109| -104  -.072 .055 245 263
Morality -.066| -.015 .067 -.075 -.075 -.023
Altruism .095 .103 .032 -.025 .154 -.005
Cooperation .124 118 -.103 164 -.042 .019
Modesty -.059 114 -.11p -.034 -.044 -.1p7
Tendermindedness .166 159 .017 .038 72 002
Conscientiousness .204| -.058] -.189 .307 .138 204
Self-Efficacy 242 -108| -.004] .331 211 141
Order 107 .072 -171 .066 113 .1B0
Dutifulness .033 -.109 -.089 .138 -.083 197
Achievement-Striving -.008 -.17p -.053 .158 .009 09(
Self-Discipline 180 -110 -.310] .360° 151 197
Cautiousness 306 .090| -.143 .302 167 216
Neur oticism -.035 137 .018 -.100 -.028 -.158
Anxiety .056| .239 -.054 -.060 .065 -.150
Anger .002 .051 -.107 A1 -.128 -.088
Depression .031 .196 .156 -.181 125 -.155
Self-Consciousness -.006 -.045 -.147 .099 -.p78 9106
Immoderation -.186 -.03Y .186 -.233 -.1p9 -.119
Vulnerability -.074 .152, .067 -.186 .0Q7 -.223
Opennessto Experience 139 A77 141 .037 .037 -.090
Imagination -.012 .00 .03 .0Q7 .078 - 177
Artistic Interests .153 57 .064 .108 .078 -.128
Emotionality .035| -.021 -.036 .075 .108 -.0F8
Adventurousness .056 .036 .1v0 -.001 -.002 -.p22
Intellect 223 .330 .089 .010 .152 -.112
Liberalism .007 .10d 175 -.041 -26B  .046

*p < .05, *p < .01
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APPENDIX J

Correlation Tables for Lateralization Preference

Correlations between Schizotypy, Cannabis Use Faeqy, Cannabis-Related Problems,

and Lateralization Preference

Left Right
Side Total | Side Total
Schizotypy and Visit Visit
Cannabis Variables Duration | Duration
Positive .073 .047
Schizotypy
Disorganized .088 -.004
Schizotypy
Negative 118 .017
Schizotypy
Total .105 .028
Schizotypy
Cannabis-Related -.229 -.037
Problems
Cannabis Use -.235* -.117
Frequency

p< .05, *p < .01



Correlations between Personality and LateralizatRreference

Per sonality Domains Left Right
and Facets
Extraversion -.067 -.014
Friendliness -.128 .023
Gregariousness -111 -.037
Assertiveness A26 -.127
Activity .005 .030
Excitement-Seeking -.025 .096
Cheerfulness -13f -.034
Agreeableness -.086 -.115
Trust -.024 .024
Morality -.141 -.044
Altruism 036 -.296
Cooperation -.106 -.031
Modesty -.01§ -.159
Tendermindedness -.070 .036
Conscientiousness -.012 -.063
Self-Efficacy 104 -.086
Order -.104 -.070
Dutifulness -.146 .025
Achievement-Striving 005 -.115
Self-Discipline -.048 -.019
Cautiousness 115  .002
Neuroticism -.039 -.087
Anxiety -.124 -.016
Anger -.008 -.084
Depression 100  -.009
Self-Consciousness -.021 -.031
Immoderation -.004 -.156
Vulnerability -.089| -.090
Opennessto Experience -.009 -.073
Imagination -.080 .025
Artistic Interests .028 -.046
Emotionality 102 -.374
Adventurousness -.078 .134
Intellect .031 -.093
Liberalism -.035 .021

*p < .05, *p < .01

120
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APPENDIX K

Correlation Tables for Emotional Feature Fixations
Correlations between Schizotypy, Cannabis Use Faeqy, Cannabis-Related Problems,

and Facial Feature Fixation for Neutral and Happgdes

Neutral Faces Happy Faces

Schizotypy and
Cannabis- Fixation Fixation Fixation Fixation
Related Duration Count Duration Count
Variables

Eyes | Mouth| Eyes | Mouth | Eyes | Mouth| Eyes | Mouth
Positive -.093 .094| -.044 .041 -.015 -.005 .01L8 -.087
Schizotypy
Negative .060 .094 .086 .084 .068 .017 114 .g12
Schizotypy
Disorganized -038| .249| .015 233 .010 199  .066 145
Schizotypy
Total -.047 173 .006 136 .015 .079 .07 .g14
Schizotypy
Cannabis Use -.217 -012| -.17§ .066 -192 017 -1y4  -022
Frequency
Cannabis-Relatefl -.255 128 -.266 211 -250| 125 -252] .101
Problems

*p<.05, *p<.01
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Correlations between Schizotypy, Cannabis Use Faeqy, Cannabis-Related Problems,

and Facial Feature Fixation for Angry and Disgustdes

Angry Faces Disgust Faces
Schizotypy and — — — —
Cannabis- Fixation Fixation Fixation Fixation
Related Duration Count Duration Count
Variables Eyes | Mouth | Eyes | Mouth | Eyes | Mouth | Eyes | Mouth
Positive -.001 .150 .036 122 -.048 112 .0Lo0 .053
Schizotypy
Negative .139 .107 191 141 110 205 A5 194
Schizotypy
Disorganized -005| .258| .043| .260| .053] .274| .073 245
Schizotypy
Total .036 .209 .089 .206 .026 223 .065 A77
Schizotypy
Cannabis Use -.183 .053| -.097 024 -.223 -.009 -.192 .031
Frequency
Cannabis-Relateql -.188| .243| -.160 .208| -255[ .177| -.252 209
Problems

*p< .05, *p< .01
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Correlations between Schizotypy, Cannabis Use Faeqy, Cannabis-Related Problems,

and Facial Feature Fixation for Sad Faces

Sad Faces

: : Fixation Fixation

gcelh ;g[jy\p})érei\nagléannams- Duration Count
Eyes Mouth Eyes Mouth

Positive -.120 .038 -.097 -.035
Schizotypy
Negative .091 .058 .064 .014
Schizotypy
Disorganized -.049| .259 -.003 216
Schizotypy
Total -.058 137 -.035 .070
Schizotypy
Cannabis Use -.143 .034 -.126 .040
Frequency
Cannabis-Related -.216 228 -.247 .200
Problems

p < .05, *p < .01
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Correlations between Personality and Facial FeatEneation for Neutral and Happy

Faces

Neutral Faces

Happy Faces

Per sonality Domains Fixation Fixation Fixation Fixation
and Facets Duration Count Duration Count

Eyes Mouth| Eyes| Mouth Eyes Mouth Eyes Mouth
Extraversion -.188 .018 -.231| .132 -.166 .061 -131 .144
Friendliness -.186 -.022 -.216| .052 -.176 -.014 -.200 .048
Gregarioushess -.126 -.105 -196| -.032 -.094 -.042 -.058 .000
Assertiveness -.115 .009 -.152| .097 -.064 -.031 -.002 .096
Activity -.087 .076 -.021| .123 -.096 .106 -076 .144
Excitement-Seeking -.011 .214 -.040| .268 | -.043 | .227 -.004| .223
Cheerfulness -.217 -111 -.270] -.004 -.187 | .002 -.200, .058
Agreeableness -033 | -177 | .085 | -.072| .107| -.040] .117 .017
Trust -.042 -.072 -114| -.055 -.045 -.024 -.081 -.038
Morality -.044 -.192 .139 -.096 .140 -.011 .186 .023
Altruism -.176 -.051 -.061| .046 -.126 -.015 -.036 .044
Cooperation .017 -.181 .080 -.084 .079 -.119 .086 -.02yY
Modesty .041 -.122 .185 -.071 212 -.006 207 .045
Tendermindedness .055 -.055 .088 | -.014 .104| .014 .062  -.004
Conscientiousness -.019 -258 | -.023 | -.168 -.030| -.203 .036 -.122
Self-Efficacy -.026 -.096 -.002| .008 -.038 -.041 .046 -.01b6
Order -.099 -.176 -.086| -.070 -.052 -.105 .003 -.018
Dutifulness 015 | -278 [.022 | -193 | .005| -.269|.064 | -.227
Achievement-Striving -185 | -.104 | -.069| -.052| -073 .008 .03%  .024
Self-Discipline 028 | -280 |-041 | -170 | -.036| -.274]-.056 | -.150
Cautiousness A71 -.189 .085 -.228 .057 -.204 .070 -.16b
Neur oticism .000 -.028 .028 -.125 .107 -.025 .047 -.106
Anxiety .055 -.079 .050 -.152 .136 -.005 .051 -.098
Anger -.025 -.021 .064 -.050 .007 -.043 .067 -.03b6
Depression .150 .078 .185 -.003 .224 .052 .187 -.01y
Self-Consciousness 068 | -203 | .051| -309|.168 | -.161 | .103 | -.264
Immoderation -200 | .144 -.231| .049 -089 .102 -170 .029
Vulnerability -.060 -.016 -.016| -.063 .017 -.031 -.038 -.059
Opennessto Experience .080 -.043 .022 -.089 133 .034 .073 -.104
Imagination .036 -074 | .049 | -055| .153| .027 .079  -.001
Artistic Interests 129 -.010 .022 | -.035 .168| .082 .085  -.068
Emotionality -.085 -.021 .013 .075 -.030 -.097 .01% -.024
Adventurousness .046 .037 -.004| -.021 -.009 .071 .026  -.058
Intellect .066 -.049 -110| -.196 .067 .004 -.049 -13f
Liberalism .075 -.058 .097 -.062 110 .019 129 -.050

*p< .05, *p< .01
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Correlations between Personality and Facial Featkneation for Disgust and Angry

Faces
Disgust Faces Angry Faces

Per sonality Domains Fixation Fixation Fixation Fixation
and Facets Duration Count Duration Count

Eyes | Mouth| Eyes Mouth Eye$ Mouth Eyes Mouth
Extraversion -.158 .013| -.186 .082 -.251* .058 -.299* .083
Friendliness -.184 -.084| -.17§ -.023 -.216 -.012 -.26p* -.016
Gregariousness -.100 -.097| -.148 -.050 -.185 -.070 -.2115 -.g73
Assertiveness -.119 .080| -.134 .160 -.142 .031 -.160 126
Activity -.087 .047) -.032 .045 -.202 .087 -.179 .96
Excitement-Seeking .013 .200[ -.032 206  -.068  .246* -095 .245*
Cheerfulness -131 -.106| -.187 -.033 -.18p -071  -.244* -.020
Agr ecableness -.061 -.116 .103 -.134 -.017 -.176 -.018 -.124
Trust -.033 -.140| -.047 -.124 -.053 -.082 -.101 -.101
Morality .042 =117 .107 =116 -.066 -.227 -.018 -.133
Altruism -.166 -.082| -.075 -.045% -.180 -.056 -.164 -.013
Cooperation .099 -.161 .089 -.100 .065 -.183 .047 -.1109
Modesty .155 -.046 .181 -.060 .086 -.0%7 .1p0 -.057
Tendermindedness .087 -.095| .107 -.064 .047 -.083 -.0B2 -.065
Conscientiousness -.027 -.225| -.027 -174 -100 -.277* -114 -.205
Self-Efficacy -.026 -.102 .012 -.061 -.072 -.124 -.086 -.051
Order -.035 -.059| -.047 -.029 =172 -.170 -.118 -.088
Dutifulness -.058| -.360*| -.081 -.310% -.092 -312  -.092 -.279
Achievement-Striving -096| -.052| -.04§ -040 -212 -129 -146 -Q77
Self-Discipline -051| -287| -069| -192| -049 -303 -089| -235
Cautiousness .104 -.181 .081 =174 A31 -.190 .0f6 -.186
Neuroticism -.001 -.042 .055 -.090 .057 -.013 .0p6 -.053
Anxiety .015 -.116 .053 -.183 .046 -.074 .041 -.115
Anger -.043 -.060 .081 -.035% -.005 -.038 .1p8 -.4d19
Depression 115 A11 .149 .060 .263* 129 244 102
Self-Consciousness 101| -.188| .091 -249 .086| -.208 108  -.243
Immoderation -.147 132 -.156 .075 -.151 .150 -.1p8 Q77
Vulnerability -.044 -.028 .008 -.034 -.003 .080 .0[L6 -.J16
Opennessto Experience 175 -.028 .086 -.129 132 .009 -.0R0 -.062
Imagination .169 -.003 .136 -.029 .165 .060 .0p2 .0039
Avrtistic Interests .164 -.038 .061 -.143 137 .046 -.0B8 -.g12
Emotionality -.049 -.080 .009 -.029 -.041 -.037 .0[L6 -.013
Adventurousness .105 .039 .048 -.029 -.002 .015 -.0P8 -.061
Intellect 123 -.018| -.068 -.143 116 .004 -.163 -.115
Liberalism .108 -.047 .101 -.138 .084 -.077 .080 -.080

*p< .05, *p< .01



126

Correlations between Personality and Facial Featkneation for Sad Faces

Sad Faces

Per sonality Domains Fixation Fixation
and Facets Duration Count

Eyes | Mouth| Eyes Mouth
Extraversion -.166 .030 -.086 114
Friendliness -.191 .039 -.183 .082
Gregariousness -.090 -.092 -.040 -.034
Assertiveness -.107 -.068 -.048 .016
Activity -117 108/  -.033 162
Excitement-Seeking -.017 217 .023 .218
Cheerfulness -.113 -.089 -.041 -.003
Agreeableness .028 -.054 109 -.004
Trust -.023 -.141 -.013 -.070
Morality .015 -.010 102 -.034
Altruism -.136 .082 .005 .109
Cooperation .085 -.123 134 -.076
Modesty .031 .012 .022 .039
Tendermindedness .130 -.022 .200 .008
Conscientiousness .022 -.207 .081 -.151
Self-Efficacy .085 -.045 .205 .018
Order -.069 -.117 -.026 -.067
Dutifulness -026| -.292 -.023| -.255
Achievement-Striving -.090 -011| -023| -.255*
Self-Discipline .051] -.258 076 -.159
Cautiousness 137 -.198 110 -.191
Neuroticism .005 .011 -.039 -.047
Anxiety .034 -.053 -.004 -.103
Anger .062 .010 .125 .040
Depression .104 107 .062 .046
Self-Consciousness 127 -.199 .064 -.240*
Immoderation -.230 .148| -.309** .081
Vulnerability -.085 .051 -.129 -.013
Opennessto Experience 141 110 .089 .032
Imagination .095 .043 .067 .034
Artistic Interests .165 .130 .087 .045
Emotionality -.018 .020 .051 .054
Adventurousness .028 .138 -.006 .085
Intellect .105 .033 .004 -.082
Liberalism 128 .012 .146 -.047

*p<.05, *p<.01



