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CHAPTER |
Introduction

Arguably, two of the most devastating mental #lses facing psychiatric patients
today are schizophrenia and bipolar | disorder.b&aliagnosed with either iliness can be
distressing to both patients and their family merabé.ifetime prevalence rates for both
disorders are similar, around 1% (Kessler et 8052 Merikangas et al., 2007). Further
devastating is that both of these disorders haga Bhown to aggregate in families and it is
commonly accepted that there is some genetic ss&@ated with each disorder (lvleva,
Thaker, & Tamminga, 2008; Owen, Craddock, Jablen287). Given this genetic risk
family studies have been important in attemptingetier understand the etiology of both
disorders.

The etiology of both schizophrenia and bipolaodier is largely unknown. There
are substantial bodies of literature investigathmgetiology of both disorders, albeit
separately, and without significant progress towagieater understanding of what causes
both of these illnesses. Some suggest the lasigoificant progress in understanding the
etiology of both schizophrenia and bipolar disondedue in part to the nature of our current
diagnostic system (lvleva, Thaker, Tamminga, 2@8&en et al., 2007). In recent volumes
of theDiagnostic and Statistical Manual of Mental Disors€DSM; American
Psychological Association, 1994, 200these often chronic mental illnesses are classified
separately under the psychotic and mood disoraioss, respectively. However, both
illnesses have been identified to share some confeatares, which have increasingly
interested researchers. For one, although bipalisiorder is primarily considered a mood

disorder, during active phases of the illness éeithanic or depressive episodes), individuals



may also experience symptoms of psychosis, nokeititie delusions and hallucinations
prominent in schizophrenia (Keshavan, Diwadkar, @gs&berg, 2005). This raises the
possibility that there is not a clean biologicadtatiction between schizophrenia and bipolar
disorder.

Another striking similarity between the two psyathic disorders is the large volume
of research accumulated over the past few dechdebas focused upon the family members
of patients with schizophrenia and bipolar disordEnere is a long history of studying the
family members of these individuals, especiallyngstoncordance studies towards
determining the genetic bases of these disord&silarly, some of the current
classifications of personality disorders (e.g. sotyipal) as described in DSM-III-R (1987)
and DSM-IV-TR (2000) grew out of family studiespsychotic patients (Kendler, 1985),
wherein family members of psychotic patients wexanfl to exhibit symptoms of these
major Axis | disorders, but in an attenuated fofinese family studies helped to develop
additional classification systems of sub-cliniaainms of the illnesses, such as schizotypal
personality disorder.

Schizophrenia family studies are numerous. Bipi@aily studies are numerous.
However, there are fewer studies that investigatdagities and differences among the
family members of each patient group. Conventign#ie disorders have not been studied
together. However, in the last decade, researchégsn to explore the overlap in these
disorders, especially following the adoption ingsgtry of the endophenotypic method of
research (Gottesman & Gould, 2003; Ivleva et &8I08. An endophenotype is considered
either a symptom or “vulnerability marker” (e.gypBosis or neurocognitive abilities)

intermediary between a genotype and the expressatbpype (e.g. schizophrenia).



According to Gottesman and Gould (2003), an endopiype may be neurophysiological,
neuroanatomical, cognitive or psychological. Teestigate all of these forms and related
findings would be beyond the scope of this study iaterested parties are referred to
Carpenter and colleagues’ (2009) discussion optbhposed meta-structure for the psychoses
section of the DSM-V. Here the authors providewaaw of findings in these
endophenotypic areas as related to psychosis obsear

In that regard, one theory that has been put foythome experts in the field is that
schizophrenia and bipolar disorder may not beristliagnostic entities, but rather exist on
a proposed “affective-psychotic spectrum” with golphrenia lying at one end of this
spectrum, non-psychotic affective disorders lyittha opposite end of the spectrum, and
schizoaffective and psychotic bipolar disorderirfglsomewhere in the middle (Craddock,
O’Donovan, & Owen, 2006; Lichtenstein et al., 2008]les et al., 2000). The present study
will not address this ongoing debate directly. toer, it may help to shape further research
related to the proposed reformulation of how weearsthnd and categorize bipolar disorder
and schizophrenia. Given this potential shifthe way that we conceptualize the major
psychiatric illnesses, and the fact that it is genfluenced by findings from large family
studies (Van Snellenberg & de Candia, 2009), itnseappropriate to devote more research
to identifying similarities and differences amormgnily members of schizophrenia patients
as compared to family members of bipolar patients.

The purpose of the present study is to explorepet of personality traits and
cognition among family members of individuals diaged with either disorder. It will also
be important to determine the extent to which haftthese groups differ from persons

without a family history of psychosis or severe malisorder. Of primary interest will be to



compare the family members of schizophrenia patiesith the family members of bipolar |
disorder patients, in order to examine shared angle patterns of personality and cognitive
functioning. Studies have shown some clusteringpetific personality traits in both family
groups (Savitz & Ramesar, 2006; Silberschmidt &r8@am, 2007; Tsuang, Stone, Tarbox,
& Faraone, 2002). Similarly, researchers havetitled some cognitive deficits in areas
such as attention and working memory in schizoghrand bipolar patients, as well as their
family members (Diwadkar, Montrose, Dworakowski,egney & Keshavan, 2006).
However, both personality and neurocognitive figgditave been mixed. In the area of
personality research into family members of schizepic and bipolar disordered
individuals, the somewhat inconsistent findings nmalarge part be due to a lack of
consistent methodology, namely in choice of perbiynaeasure.

Schizophrenia and bipolar relatives have been apetpin each area of functioning,
separately. However, to this author’'s knowledge; $tudies have focused upon both
personality traits and neurocognition while comparschizophrenia and bipolar disorder
family members. Results of this study, therefanay be useful in guiding future research
that might combine both areas of psychological fimming. Findings from the schizophrenia
family studies and findings from the bipolar diserdamily studies will be reviewed in the
context of both personality traits and neurocogniti The existing data that combines these
two types of functioning will also be reviewed feach of the disorders, and finally, the
reader will be familiarized with current findingsgarding the overlapping aspects of
personality and cognition as observed in both sgitirenia and bipolar patients and their

family members.



Schizophrenia and Bipolar | Disorder, Briefly Defined

Schizophrenia and bipolar | disorder are curresdign as separate and distinct
disorders from a diagnostic standpoint. Both dlecs have a typical onset in young
adulthood, which is slightly earlier in males (Mayret al., 2004). Also common to both of
these mental illnesses is the difficulty a clinici@r researcher can experience in arriving at
either diagnosis, as both disorders are somewlt@tdgeneous in nature. There are certain
clinical features that must mark either disordet,within each disorder there is wide
variation between individuals, in onset, course piregentation.

Schizophrenia is a mental illness marked by a ¢oation of positive and negative
symptoms persisting for a significant portion ofé and leading to some form of impairment
in a person’s occupation, relationships, and/drcale. Andreasen and Carpenter (1993)
differentiate between those symptoms that are @@ of normal mental function (positive)
compared to those symptoms that reflect a lossfufietion that should normally be there
(negative). Positive symptoms are viewed as thigeaor more florid symptoms of
psychosis and include delusions, hallucinatioriaroe behavior, and thought disorder.
Negative symptoms or the “underproductive” symptametude affective blunting, poverty
of speech and thought (alogia), anhedonia, impaitsni@ attention, and low motivation or
avolition (Andreasen & Carpenter, 1993; Andreasedl&en, 1982; Kay, 1990).

The hallmark feature of bipolar | disorder is affee dysregulation. Individuals with
bipolar disorder (of all types) usually experiemeeurrent and fluctuating cycles of major
depression and mania/hypomania, with intermittemigals of recovery. A person does not
need to experience episodes of depression in toder diagnosed with bipolar | disorder,

and many individuals do not become clinically depeal throughout the course of their



illness (Merikangas et al., 2007). Furthermordjvimuals may or may not experience
symptoms of psychosis during manic and depresseddgs. However, Craddock and
colleagues (2006) suggest that cases of bipolaraks with a mix of mood and psychotic
features are common. In describing symptoms ofhossis experienced by patients during
acute episodes of mania, Murray and colleaguesA(2@skert that these patients are often
indistinguishable from patients with schizophrenia.

Historical Contributions to the Classification of Schizophrenia and Bipolar Disorder
Dementia praecox versus manic-depressive illnes&erman psychiatrist Emil
Kraepelin’s (1919/1971) diagnostic classificatidnmeental disorders remains the foundation

of our understanding of schizophrenia and bipoisorder today. The early family studies
of psychosis followed Emil Kraepelin’s well-knowpsychiatric classification system of
what had previously been considered a unitary quraiepsychosis. Formerly regarded as
separate disorders, Kraepelin unified hebephreatatonia and paranoia under the general
heading of “dementia praecox,” which he regardedllashronic and progressively
degenerative diseases. He was insistent in hisfltleht dementia praecox was a “brain
disease” and that some toxin in the brain caused‘dutointoxicate” itself and create the
progressive symptoms that he had observed in hisngs (Noll, 2000).

Kraepelin is also credited with being the firstlistinguish what he called “dementia
praecox” from affective psychosis, which he refdre as “manic-depressive illness”
(Greene, 2007; Zubin & Spring, 1977). Current rognts of the “affective-psychotic
spectrum” theory suggest we are coming full cimcleegard to how we conceptualize bipolar
disorder and schizophrenia, as they favor a rgeaif what has commonly been referred to

as the “Kraepelinian Dichotomy” (Craddock & OweR03; Greene, 2007). Kraepelin’s



system was also considered distinct in that hetivaéirst to propose that these mental
disorders were manifestations of underlying biatagillnesses. Kraepelin believed
dementia praecox was a progressive disease reguitpermanent functional impairment.

In contrast, he saw manic-depression as an intemillness with a much better prognosis.
Kraepelin’s major focus in distinguishing the twisatders from one another was based upon
this idea of disease progression and prognosis.

Kraepelin (1921/1987) also introduced a dimendigigav of manic-depressive
illness, or “insanity” as he called it. He idergd “fundamental states” as premorbid
characteristics of patients with mood disorderg. skhted, “There are certain temperaments
which may be regarded as rudiments of manic-depeesssanity. They may throughout the
whole of life exist as peculiar forms of psychiagmnality without further development; but
they may also become the point of departure fooebid process which develops under
peculiar conditions and runs its course in isolatacks” (1921/1987, p. 118). Kraepelin's
approach to manic-depressive illness has beenidedas temperament-centered (Akiskal et
al., 1998; Savitz & Ramesar, 2006). Kraepelin’s2/A987) “fundamental states” were
broken into the categories of depressive, hypertbymmanic, irritable and cyclothymic and
remain fairly well reflected in the most recentsien of the DSM-IV-TR (APA, 2000).

Bleuler’s four sub-types In contrast, Eugene Bleuler (1911/1950) disadjreith
Kraepelin’s focus on the negative prognosis of dameraecox as the defining
characteristic of the disorder and instead renaitrisghizophrenia.” The origin of the label
schizophrenia came from the Greek words for “tat’sphd “mind.” For Bleuler, this new
term stressed what he believed was the fundameatiate of the psychotic disorders. That

is, the splitting or dissociation of psychic fumets. Bleuler argued that there are psychic



splits in areas of functioning that characterizenma trains of thought, normal functions of
affect, and normal functions of behavior. Blew@arided the clinical picture of
schizophrenia into four fundamental symptoms, wimctuded loosening of associations,
autism, ambivalence, and loss of affective respam&ss. He believed the fundamental
symptoms were caused directly by the disease potsedf and were present to some degree
during the entire course of the iliness. Bleulspadentified secondary or accessory
symptoms such as delusions, hallucinations, trahsetatonic episodes, and behavioral
disturbances. These secondary symptoms were @uastrcome and go throughout the
course of the iliness and were found in other mMehsarders as well, e.g. bipolar disorder.
The current clinical representation of schizophaenithe DSM-IV is highly reminiscent of
Bleuler’s fundamental four subtypes. The pararwid catatonic subtypes of schizophrenia
are still used today. The hebephrenic type waamenl “disorganized” and the current
“undifferentiated” type is the replacement for “gil@ schizophrenia.” Bleuler is credited
with recognizing the heterogeneity that existedimithe schizophrenias (Noll, 2000).
Schizotaxia and schizotypy.Another important contribution to our current
understanding of psychotic disorders was the woRaml Meehl (1962, 1989). Meehl
(1962) was the first to use the term “schizotaxeatiemonstrate that schizophrenia was “a
neurologic disorder of genetic origin” (Meehl, 1989 935). Schizotaxia was the conjecture
he used to succinctly describe a “neural integeatiefect” that he believed was genetically
transmitted and served to predispose groups ofichakls to develop schizophrenia or the
milder schizotypy. Meehl asserted that schizotéxtie only thing that is inherited in
schizophrenia. However, according to Meehl, sdaia does not necessarily lead to the

development of schizophrenia. He believed thaktiaere certain environmental factors



interacting with “polygenic potentiators” that cdypush a schizotaxic person in the direction
of psychopathology. According to Meehl’s (198%dhy, some of these potentiators
included anxiety, aggression, energy level, andidante.

Meehl used the term “schizotypy” to refer to thmeisual personality organization that
may result from the interaction between schizotaxid certain social learning experiences in
one’s environment. He identified four “core belmraits” of these individuals. First, a
schizotypal person was seen to experience cogrlippage or very mild forms of thought
disorder. Second, schizotypal individuals were dbed as interpersonally aversive, which
included feelings of distrust, an expectation ¢éecgon, and a conviction that they were
unlovable. Third, their experiences were markeaitiyedonia in that their capacity to
experience pleasure was less than that of the glgmapulation. Finally, schizotypal
individuals were described as ambivalent.

According to Meehl, the “schizotype” may develahizophrenia, but this is not
always the case. Meehl hypothesized that oneeoimibist causal influences that could
“potentiate” the decompensation from schizotypsdiaizophrenic was the
“schizophrenogenic mother,” a term Meehl borrowenirf the psychoanalysts. However, in
his theory Meehl (1989) stated that only 10% ofizmtiypes will actually decompensate to
develop schizophrenia. The remaining schizotypésange in functioning from generally
normal functioning to less extreme versions ofdbleizophrenia spectrum disorders
(schizoid, paranoid and schizotypal personalitpuisrs). In DSM-IV nomenclature, these
disorders fall under the general category “clust@ersonalities” (APA, 1994, 2000).

Features of the “schizophrenia spectrum” may ikelpoor social skills, social

isolation, aloofness, cold demeanor, eccentric Wiehaeccentric speech, nervousness,
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irritability, anhedonia, avolition, and poor affe control (Berenbaum, Taylor & Cloninger,
1994; Kendler, 1985). These behavioral deviancag on may not reach a threshold to
diagnose a personality disorder. Meehl’'s theory m#gential in developing subsequent
diathesis-stress models of schizophrenia (Fowl82;1Zubin & Spring, 1977), as well as
providing a theoretical framework for the familydies of schizophrenia and personality
(Berenbaum et al., 1994).
Temperament, Personality Disorders, and Personalitifraits

Temperament, character and personality are tdratsate often used
interchangeably, but have been distinguished bygmatity theorists to define different
constructs (Cloninger, 1987, Akiskal et al., 2006pnsistent with theorists such as
Cloninger and Akiskal, temperament and charactettaought to be two components of
personality. Succinctly, Goldsmith and colleag(#287) identify temperament as an aspect
of an individual that remains stable over time anlderitable. It is a predisposition towards
certain patterns of reactivity, mood, and sensitiviCharacter is not as well-defined and is
more often not easily distinguished from temperamaed personality (Evans et al., 2005).
Cloninger (1999) has described character as sedaous goals and emotions developing in
a stepwise manner that are influenced by both teanpent and experience. By the third
edition of his seminal text, Kraepelin (1913) begatrace the origins of his two major
syndromes and identified two premorbid temperameite “cyclothymic disposition”
included four variants and was seen by Kraepelivetinclined toward manic-depressive
insanity. The “autistic temperament” was disposdard dementia praecox.

There are numerous theories of personality thee baen put forth in sociological,

psychological and psychiatric literature (e.g. e Factor Model, Millon’s circumplex
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configurations, Cloninger’s three dimensional mo@bninger and Svrakic’s seven factor
model, the DSM diagnostic system, psychoanalygoties). It would be beyond the scope
of this paper to review any of these in great diefairthermore, there is a large body of
empirical instruments that are used to measuregaadtify personality. Some of these
include Costa and McCrae’s (1992) Revised NeussticiExtraversion, and Openness
Personality Inventory (NEO-PI-R, Clark’s (1993) 8dule for Nonadaptive and Adaptive
Personality (SNAP), and Stangl & Zimmerman’s (198#uctured Interview for DSM-IV
Personality, % Edition (SIDP-1V). Some personality theorists prep dimensional models
with supporting empirical measures (Costa and Me(t892), whereas others propose more
categorical systems (DSM-IV-TR; APA, 2000). Anathliéstinguishing feature among
personality theories is the extent to which thatieleeflects “normal” personality
functioning as compared to pathological personality

One important dimensional theory is that of Clgan Svrakic, and Przybeck (1993).
Cloninger and his colleagues have made some signifcontributions to the field with their
genetic and family studies of both temperamentgardonality. Cloninger’s original model
of personality was based on three dimensions opéeament including Harm Avoidance,
Novelty Seeking, and Reward Dependence as meabyre self-report inventory he
developed which was called the Tri-Dimensional Beatity Questionnaire (Cloninger,
1986). He later added a fourth dimension of Pensce. Per the model, temperament was
biologically influenced and inherited. It consibtef these heritable biases in memory
processing that involved perceptual processingesmedding of both visuospatial and
affective information. Likening his system to thies of conditioning and non-associative

learning, he believed these processes were orghaipeind specific brain systems that were
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responsible for autonomic responses involved imattieration, maintenance and inhibition of
behavior. He had intended that these four dimessicould provide differential diagnosis of
personality disordered populations, but he hasesimgued that they did not provide enough
information related to variance in the traits tstiiguish clinical from non-clinical
populations. Cloninger, Svrakic, and Przybeck (3988ised the model to add self-
directedness, cooperativeness, and self-transcead&ioninger and his group believed
these reflected larger dimensions of characterghvtook into account more abstract
processing of sensory data.

The dominant categorical model of personalityhat ©f the DSM-IV (APA, 1994).
The DSM-1V diagnostic system of personality disosdeas often been criticized for its lack
of dimensionality and the seemingly indistinct bdaries between normal and abnormal
personality traits (Widiger, 2003). Opponents ssgd¢ieat personality exists on a continuum
from adaptive to maladaptive without a definitisrgel separating function and dysfunction.
DSM-IV assesses traits dichotomously (i.e. as piteseabsent). In contrast to DSM-IV,
dimensional systems may lack clinical specificiyge though they account for a wider range
of personality functioning (Clark, 1993). One adfzge of using the DSM-IV system in
empirical research is that it is probably the nvesl-known system. Furthermore, DSM-IV
does not need to be used in a purely categorishlda. DSM-IV employs a trait-
dimensional model in its classification of Axisdisorders (Clark & Kruger, 2008). Traits
are more stable than personality disorders, themsgper se, and can exist on a continuum
or dimension. Traits can also be conceptualizesfasdamental unit of description and
when grouped together can more specifically desailiven individual (Reichborn-

Kjennerud, 2008). The current DSM-IV-TR (APA, 20@assification of personality
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includes ten categories of disorders. These ¥poakes are then divided into three clusters
(A, B, and C), which allows for genetic comparisigrihe diagnoses contained within each
cluster. Cluster A, described as the “odd and dcdcgmluster, consists of the schizoid,
paranoid and schizotypal personalities (APA, 200DJuster B, is described as the
“dramatic, emotional and erratic” cluster, andasnprised by the antisocial, narcissistic,
borderline and histrionic personalities. Clusted€scribed as the “anxious and fearful”
cluster, includes the avoidant, obsessive-compeilsind dependent personalities. The
interested reader is referred to the DSM-IV-TRrfare detailed descriptions of each of the
10 personality disorders and specific traits cosipg these.
Personality Traits of Relatives of Schizophrenia P#ents

Both Kraepelin (1919/1971) and Bleuler (1911/19803erved that some close
relatives of patients with schizophrenia presemigd odd or eccentric personalities that
were clinically similar to schizophrenia, albeitimut demonstrating overt psychosis. One
of the first important studies of personality funaing in schizophrenia families was the
Copenhagen Adoption Study (Kety, Rosenthal, Werfsignulsinger, & Jacobsen, 1975; as
cited in Kendler et al., 1993). In an attempt ébedmine the incidence of schizophrenia in
the biological and adoptive relatives of schizopragatients, Kety and colleagues first
reviewed hospital records and then later conduygseglonal interviews with these relatives.
They found a statistically significant higher rafevhat they considered to be “borderline or
uncertain schizophrenia” (based on a newly devisagnostic set) in the biological relatives
of schizophrenia as compared to control subjeBsed upon the results of this study, the
schizotypal personality disorder, which first apeein DSM-III (APA, 1980), was

identified.



14

A large body of research has been collected camgpéne personality traits of
relatives of schizophrenics. Some studies haveysitbat all three cluster A personality
disorders are at increased risk in the relativescbizophrenia probands (Kendler et al.,
1993; Maier, Lichtermann, Minges, & Heun, 1994;Raret al., 1993; Thaker, Adami,
Moran, Lahti, & Cassady, 1993). However, it is tn@m®mmon to find studies where only
schizotypal personality disorder is prevalent ia tlmily members of schizophrenia patients
(Kendler & Gardner, 1997; Torgersen, Onstad, SK883). In his review of personality
disorder findings, Reichborn-Kjennerud (2008) assirat these results suggest that
schizotypal personality disorder is the personalisprder with the closest familial
relationship to schizophrenia.

It is fairly well accepted that there is a greanerdence of schizotypal traits in family
members of schizophrenia patients when comparedrtwols without a family history of
schizophrenia (Appels, Sitskoorn, Vollema, & KaBA04; Kendler, Thacker, Walsh, 1996).
However, there is a lack of consistency among figdirelated to elevated traits (Cortes et
al., 2009), which can make comparison of studiesgeamneralizability of findings quite
difficult. A Turkish study by Bora and Veznedarog®007) compared the relatives of
schizophrenia patients to healthy controls base@loninger’s biopsychosocial model of
personality. Prior research comparing schizophrpatients to community controls has
consistently shown higher scores on the temperawagiable of Harm Avoidance (HA) for
the patient group (Guillem, Bicu, Semkovska, & Dele, 2002) when applying Cloninger’s
model. Bora and Veznedaroglu (2007) attemptedtenel these findings to family members
as they believe that personality features may sgmtevulnerability indicators of

schizophrenia. In the 2007 study, not all relaioéschizophrenia patients showed
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significantly higher scores on harm avoidance.hBtonly the relative group that also had
significant scores on ratings of schizotypy showiggher harm avoidance when compared
with controls. Additionally, this group showed sificantly higher Self Transcendence
scores when compared to controls. The non-schiabtgtative group differed from controls,
but in the temperament and character dimensiosslbflirectedness and cooperativeness,
which were both higher than in the control group.

In a study that focused upon traits as opposeetsonality disorders, Berenbaum,
Taylor and Cloninger (1994) interviewed relativéschizophrenia patients, relatives of
affective disordered patients, and relatives of-psychiatric surgical patients. These
subjects also completed the Multi-dimensional Peaity Questionnaire (MPQ), a self-
report measure which provides mean scores on Irifagrimary personality traits.”
Relatives of schizophrenics only differed from tiker groups on the trait of Social
Closeness, leading the study group to concludethigatspect of the MPQ may not just
reflect personality traits, but other aspects aiadoehavior similar to symptoms of
schizophrenia, such as anhedonia, or extreme soti&ty and may therefore reflect
Meehl's (1989) milder form of schizophrenia. Wittgard to the relatives of the affective
disordered patients included in Berenbaum and aglles’ (1994) study, although there were
some elevations on the scale of well-being and thegamotionality, the sample of these
individuals was quite small and as a result furthealyses could not be conducted nor could
significant conclusions be drawn.

Features of the avoidant personality disorder lzds® been linked to schizophrenia.
In a study of first-episode psychotic patients, lik@sn, Duggal, Veeragandham and

colleagues (2005) found higher levels of clustgre@sonality disorder characteristics in
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schizophrenia patients as compared to healthy @gantiThe authors employed a semi-
structured interview called the Personality Disor@ealuation that allowed them to obtain
dimensional scores for each of the DSM-11I-R (APARB7) personality types. In the
schizophrenia patients, both the schizotypal amidawmt personalities were the most
frequent and the avoidant personality dimensiooates correlated with all three of the
cluster A personalities when considering the sqgttizenia patient group. This led the
researchers to conclude that there may be an atisadbetween avoidant personality
features and schizophrenia that goes beyond tleataltfor overlapping constructs.
Keshavan, Duggal and their group (2005) suggebidhis may be representative of
Meehl's (1962) core symptom of “social aversiveih@s$is definition of schizotypy.
Similarly, Kendler and colleagues (1995) found tinat avoidant-related symptoms in
schizotypy were the only factor to differentiatévieeen schizophrenia relatives and
psychotic affective illness in the Roscommon FarSilydy.

In a more recent study, Fogelson and colleagu@d/j2examined the rates of
avoidant personality disorder among three grodgeeir sample included 362 first degree
relatives of schizophrenia probands, 201 relatofeéSDHD probands, and 245 relatives of
community controls. The presence of avoidant perstyrdisorder was determined via the
Structured Clinical Interview for DSM-I1I-R: Persality Disorders (SCID-II) by Spitzer and
colleagues in 1990 (as cited in Fogelson et ab72@nd diagnostic consensus meeting.
Specific avoidant personality characteristics thate most prevalent in the family members
of the schizophrenia patients were “avoids sodialazupational activities” and “exaggerates
the potential difficulties.” The frequency of avaitt personality disorder was found to be

significantly higher in the schizophrenia relatiasscompared to both of the other groups.
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This was also the case when the authors contrfdlesthizotypal and paranoid personality
disorders, which allowed them to conclude that daof personality disorder may be a
separate schizophrenia-spectrum disorder and sba jsub-clinical form of the cluster A
personalities. Finally, Fogelson and his groupgecmred that their findings may reflect the
prominence of social dysfunction in not just scpiz@nia patients, but their unaffected
relatives as well, which they suggest may repreaemniinerability to schizophrenia.

Some studies have looked at specific family reteghips when investigating the
personality traits of relatives of schizophreniiggats. One particularly important area of
research involves studying the children of schizepla patients. The incidence of
schizophrenia in the general population is apprexéty 1% (Kessler et al., 2005). In
contrast, adolescent children of schizophrenisep&iare 15 to 30 times more likely to
develop the illness than the general populatiorntt@Sman and Shields, 1982). Therefore,
when the average age of onset for schizophrenékéen into account, the biological
offspring of patients during a critical period repent a high-risk group. Further research
with adolescent and young adult children of schimepia patients, as well as the
development of interventions suited to their neeusy be the most prognostically
appropriate approach. These types of studies feaealed interesting findings related to
personality functioning and neurocognitive function

Diwadkar and colleagues (2006) recruited a samiplegh risk for schizophrenia
(HR-S) adolescents and compared them to a contwapgof adolescents without any family
history of psychosis on measures of schizotypygeasure of prefrontal function (the
Wisconsin Card Sorting task), and a measure ofapabrking memory called the

oculomotor delayed response (ODR) task. Followingcal assessment, the HR-S group
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was divided into two groups reflecting whether ot they were exhibiting schizotypal
spectrum psychopathology. The HR-S group thatnveasitive for symptoms of schizotypy
(HR-NSSP) was not significantly different from tbentrol group when composite
schizotypy scores were compared. Findings fromntheocognitive tasks revealed no
differences in performance on working memory tdsdsveen controls and the HR-NSSP
group. Ratings of schizotypy were highly corretbfe=.49) with the number of errors on the
Wisconsin Card Sorting task (a measure of exectinetioning). Working memory results
from the ODR task did not show significant diffeces between the three groups, although
healthy controls tended to be more accurate ththeredf the high risk groups. Performance
on the ODR task has been shown to improve with &ggably, when the three groups were
analyzed for age-related improvements, the oldarggazants in both high-risk groups
performed worse than their younger counterpartss Wwas not the case for the healthy
controls, where older participants showed impraeestt performance. The authors
concluded that the findings may suggest an associbetween schizotypy and
developmental deficits in working memory.
Personality Traits of Relatives of Bipolar Disordeed Patients

Many of the bipolar family studies that have bealated to personality traits and/or
personality functioning have come out of reseantt ihe affective temperaments
(Kraepelin, 1921/1987) and the “bipolar spectrudkKiékal, 1984; Akiskal et al., 1998).
This is a theoretical area that has been heavdyngiioned and investigated by the American
psychiatrist, Hagop Akiskal. Akiskal (1984) belkesvthe hyperthymic and cyclothymic
temperaments represent milder expressions of, @nkkted to, bipolar disorder. Similar to

theories of schizophrenia, these subclinical stategfective temperaments are expected to



19

be prevalent in families of bipolar disordered @ats. That is, when they do not progress
into a diagnosable axis | mood disorder. The irsteictreader is referred to Savitz and
Ramesar’s (2006) review of the relationship betwapolar affective disorder and
personality. The authors summarize current resesrrounding each of Kraepelin's
(1921/1987) four fundamental states (depressivéigigsc, manic/hyperthymic, irritable,
and cyclothymic). Different forms of affectiveritss have been shown to be related to each
of these temperaments (Akiskal et al., 2006). Haxefindings overlap to some extent and
there exists no direct relationships between amtyqodar affective illness and temperament.
For example, the cyclothymic temperament has beand to be related to bipolar I
disorder, but bipolar Il disorder has also beekddhto the hyperthymic temperament
(Hantouche et al., 1998). The cyclothymic temperameflects rapid and unpredictable
mood swings between the depressive and hyperthyohés of the bipolar spectrum and has
been shown to be associated to some extent with-DISI¥O80) diagnoses of borderline
personality disorder (Akiskal, Chen, Davis et 4835).

In a study comparing the personality traits dtfidegree relatives of bipolar
individuals with community controls, Maier, Mingdschtermann and Heun (1995) found
that only obsessive-compulsive personality disovedas significantly more prevalent among
bipolar relatives when compared with relativesarftcols. All other personality disorder
comparisons were not significant. There was adltteward greater prevalence of any
personality disorder in bipolar relatives (12.6%)campared to relatives of controls (9.4%).
However, this difference did not reach statistgighificance. Maier and colleagues used a
structured interview to determine lifetime prevaermf a personality disorder diagnosis and

also included a self-report measure, the Municlsételity Test (MPT) by von Zerssen in
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1988 (as cited by Maier et al., 1995) to assespeigonality factors. The personality factors
measured by the MPT included extraversion, neusoticfrustration tolerance, rigidity,
isolation tendencies, and esoteric tendenciesh®s$ix factors, only rigidity differentiated
between the bipolar and control relatives. A méjuaitation of this study was in the make-up
of the bipolar group as it included all forms opdiliar iliness.

There have been a number of recent studies thatdansistently used the same
measure of temperament to explore the manifestatbpersonality related traits in the
family members of bipolar-disordered individualgy(eeEvans et al., 2005; Kesebir et al.,
2005; Mendlowicz, Jean-Louis, Kelsoe, & Akiskal03). The measure used in all three of
the aforementioned studies is the Temperament Btratuof Memphis, Pisa, Paris and San-
Diego-Autoquestionnaire (TEMPS-A). The TEMPS-A vdgsigned by Akiskal and
colleagues in 1998 to assess the four basic afteetgmperaments of the “bipolar spectrum”
and is a self-report questionnaire containing 1éMs.

In a comparison of bipolar disorder patients,rtheaffected relatives and community
controls, Mendlowicz and colleagues (2005) fourevaled cyclothymic and anxiety-related
traits in the patient and relative groups when careg@ to controls. The patient group was
also significantly more elevated on both scalesmdwmmpared to the relative group. Similar
findings marked the study by Evans and her colleag@005) wherein they compared
bipolar relatives and controls. A drawback to boftthese studies was the combination of
bipolar Il and bipolar I in the same groups. Evand colleagues (2005) pointed out that
these two groups may represent clinically diffegnoiups and this cannot be ruled out based
on the findings. Kesebir and colleagues (2005xawed on this limitation by including only

bipolar I disordered patients (n=100) and theiatiees (n=219) in their sample. They also
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utilized a control group (n=319) that was matchedgge and gender with both probands and
relatives. Using the Turkish version of the TEMRShe authors computed dominant
temperament type based on the z scores of thaiséféemperaments produced by the scale.
Kesebir and colleagues (2005) reported a gradedhdison of dominant temperament with
hyperthymic temperament being significantly morenowon in the patient group as
compared to the relative group as compared todh&ra group. Results of all of these
studies suggest that the relatives of bipolar ptdiare distinguishable from members of the
population without a family history of bipolar disler and therefore may share common
personality traits.
Combined Studies of Familial Personality

In a recent study, Silberschmidt and Sponheim (R06Bpared the personality
characteristics of first-degree relatives of peapitd schizophrenia, first-degree relatives of
people with bipolar I disorder, and nonpsychiatoatrol participants using a new measure.
Although Silberschmidt and Sponheim’s study prittyddoked at genetic polymorphisms,
what were of particular relevance for the curréntyg are the findings related to personality.
Silberschmidt and Sponheim selected a measurersdpality that they described as better
able to characterize a full range of personalityhplgy than measures used in previous
studies. They employed Livesley and Jackson’s§p00mensional Assessment for
Personality Pathology — Basic Questionnaire (DARP-EBilberschmidt and Sponheim
(2008) described the DAPP-BQ as a self-report nreasantaining 290 items that comprise
18 scales. Significant differences were found wéanzophrenia relatives were compared
to controls, as well as when they were compardbeaelatives of bipolar | disordered

patients. Compared to controls, the schizophriamaly group scored lower on stimulus
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seeking and higher on restrictive expression asabkavoidance. The schizophrenia family
group was found to have lower scores on narcissigjection of the ideas of others,
stimulus-seeking, passive-aggressive oppositignalitd self-harm. Converting these
descriptors into terminology found in the DSM-I\O@4), the authors pointed out that these
findings may be quite consistent with the persayalaits of avoidant personality disorder,
even though it is not generally believed to be pathe schizophrenia spectrum of
personality disorders. These findings may lendensaipport to Fogelson and colleagues’
(2007) assertion that avoidant personality disosthe@uld be included in the schizophrenia
spectrum as a disorder separate and distinct fnenother cluster A personalities.

Relatives of bipolar patients in the Silberschnaidd Sponheim (2008) study showed
scale elevations that were unshared with the sphiamia group. These included affective
lability, cognitive dysregulation, identity probleminsecure attachment, and self-harm. The
authors conjectured that these elevations werastens with a precursor for a bipolar
temperament, which they identified as “hyperthybteimperament” and is consistent with
previous findings within the bipolar family studitsat specifically looked at the family
members of patients with bipolar | disorder (Kesebal., 2005). Results of this study
support the idea that the three groups (SCH r@stiBP relatives, and nonpsychiatric
controls) can be distinguished from one anothemeasures of personality, especially when
these measures contain specific scales. It maysalgport the theory that those who carry a
genetic risk for the major psychiatric illnessesyralso show subclinical manifestations of

these illnesses.
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Cognitive Deficits in Schizophrenia and Bipolar Disrder Patients

There is a large body of literature establishimay patients with schizophrenia show
cognitive deficits when compared with the normagbylation and other psychiatric groups
(e.g. Bora, Yicel & Pantelis, 2010; KrabbendamsAvan Os, & Aleman, 2005; Saykin et
al., 1991). Keefe and Fenton (2007) assert thagmatwith schizophrenia perform 1.5 to 2.0
standard deviations below healthy controls on &taof cognitive tasks. Several key areas
of cognitive functioning have been implicated apained in schizophrenia patients
including verbal memory, working memory, motor spegtention, executive function and
verbal fluency (Keefe et al., 2004). Numerous &sithave supported the notion that
cognitive deficits represent core features of sgblizenia (Green et al., 2004) and these
deficits have been found to exist both during a&cphases of the iliness, as well as before the
onset of psychotic symptoms. It has also beerrmi@ted that deficits in cognitive
performance are not only the result of clinical gyoms or the side effects of
pharmacological treatment (Harvey & Keefe, 20011}, thay represent an underlying
component of the illness.

Recently, the National Institute of Mental HegiMH) began an initiative called
the Measurement and Treatment Research to Improgaitton in Schizophrenia
(MATRICS) that was charged with designing a testdrg to be used in the standardized
evaluation of cognitive changes in schizophreniau®e in both clinical trials and other
research studies (Green et al., 2004; Nuechtestesh, 2004). The MATRICS group
defines a cognitive deficit as disturbance in adastying cognitive process, which may or
may not be observed in clinical observation anddded clinical instruments, but can be

detected by appropriately designed cognitive peréorce tasks (Green et al., 2004). A
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subcommittee of this group examined factor analfiiclies of cognitive performance in
schizophrenia in order to identify the most impottdomains of functioning to be assessed
with such a battery. They identified six separdbtgors which included working memory,
attention/vigilance, verbal learning and memorguai learning and memaory, reasoning and
problem solving (executive functioning), and speégrocessing. Greater understanding of
the patterns of these deficits may lead to impramisiin treatment including, but not
limited to, early interventions with high-risk rélges and/or patients in the prodromal phase
of the illness (Harvey & Keefe, 2001).

A current trend in schizophrenia treatment thatid¢de extended to relatives of
patients with schizophrenia, as well as other psydb groups who may show similar
cognitive deficits is cognitive remediation therg®@RT). Using a computerized program,
CRT provides exercises targeted at training specdgnitive functions known to be
impaired in schizophrenia, especially attention exelcutive functioning. This is proving to
be a promising mode of treatment with a recentystimbwing significant improvement nine
months following a three month long treatment (Roét al., 2010). Schizophrenia
participants were assessed at baseline, three manthnine months using the Brief
Assessment of Cognition in Schizophrenia (BACS)dii€eet al., 2004), the Continuous
Performance Test (Rosvold, Mirksy, Sarason, Brams&mBeck, 1956), and the Wisconsin
Card Sort (Heaton, 1981).

To be able to extend CRT to bipolar | patientsiddae promising as well. However,
less is known about the cognitive deficits manddgh patients with this illness. Kraepelin
(1921/1987) originally proposed that manic-dep@ssiould be differentiated from dementia

praecox due to the lack of cognitive deficits, ngtent studies have suggested this may not
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be the case (Krabbendam et al., 2005). Unfortlyyatae in part to both the heterogeneous
nature of the illness and the heterogeneity ofthdies that have examined cognitive deficits
in bipolar disorder, the pattern of cognitive fuoning in bipolar disorder patients remains
less clear and less researched than the sameizogltenia. In general, patients with
bipolar illness have been shown to exhibit simit@pairments in cognitive functioning when
compared to schizophrenia patients (Murray e8l04). Daban and colleagues (2006)
found these impairments were especially in the dosnaf attention, memory, and executive
function. However, bipolar patients differed frachizophrenia patients in that these
impairments were less severe. Daban and his gasopfound that bipolar patients differed
from schizophrenia patients in that they showedérgieneral intelligence scores.
Krabbendam and colleagues (2005) conducted a metgsiés that reviewed 31 studies
comparing patients with schizophrenia to patierth Wipolar disorder on
neuropsychological tasks. Combined effect siza® walculated for 11 cognitive domains
based on results of the 31 studies included imtb&-analysis. The authors found that
deficits in schizophrenia were more severe thadvipolar disorder on nine out of eleven
cognitive domains. One argument for this diffeeergcthat cognitive deficits in bipolar
disorder may be more state-dependent than whaisereed in schizophrenia (Keefe &
Fenton, 2007).
Cognitive Constructs, Defined

The three areas of cognitive functioning that hstvewn impairment in both groups
and are of particular interest in the current stadgattention, working memory, and
executive functioning. Deficits in these domaifgagnitive functioning are considered by

some to be the most important for daily functionfigvedi et al., 2008). Thus, focusing



26

upon them may be of particular importance. Atmtworking memory and executive
functioning share some overlap within and acrosasmees and studies, but will be defined
historically, as well as in the context of findinflgsm the identification of the six cognitive
factors completed as part of the MATRICS initiat{iMuechterlein et al., 2004). The three
cognitive constructs of primary concern for thegmses of this study will be briefly
described herein.

Attention. Mirsky, Anthony, Duncan, Ahearn and Kellam (199&}ided four
components of attention via a factor analytic studifiey identified the first factor of
attention as “focus/execute,” which refers to atividual’s capacity to focus on and scan
stimuli, and additionally execute responses inialgmanner. Reitan’s (1958) Trail Making
Test and the Digit Symbol-Coding subtest of the gt Adult Intelligence Scale-Third
Edition (WAIS-III; Wechsler, 1997) each measurestfiist factor. “Sustained attention” was
identified as the second factor by Mirksy and hisug. It involves the capacity to maintain
focused attention and is most often measured witiiruous performance tests. In their
review of cognitive factors in schizophrenia, th&MRICS group (see Nuechterlein et al.,
2004) noted that the most commonly used measuwsastéined attention in schizophrenia
research was various forms of the Continuous Redace Test (CPT; Rosvold et al., 1956).
The MATRICS group noted that studies in normal eatg have seen an overlap in attention
and working memory, but that a measure that empésisiustained attention or vigilance
such as what can be gleaned from the CPT is aatedactor from working memory in
schizophrenia. In contrast to “focus/executegréhis greater demand for prolonged
vigilance than for scanning of stimuli. The thirttieational component was labeled “shift”

and involves the capacity to shift one’s attenfrem one stimulus to another. It involves
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flexibility and can be measured by the WisconsindCzorting test (Heaton, 1981), which is
a common measure used in schizophrenia reseanchllyf-the fourth attentional factor is
“encoding.” Encoding is the capacity to serialigarporate, manipulate, store and recall
information. Two subtests from the WAIS-III (Wechs|1997) commonly are used to
measure this factor including Arithmetic and Di§pan.

Working memory. Working memory was first described by Baddeley @)% a
“brain system that provides temporary storage aadipulation of the information necessary
for such complex cognitive tasks as language congmsion, learning, and reasoning” and
“requires the simultaneous storage and procesgimgasmation” (p. 556). According to the
MATRICS group, the most common measures in thezegirenia research that loaded on
this factor were subtests from the WAIS-III (WedhrslL997) that included Arithmetic, Digit
Span, and Letter-Number Sequencing, as well all4h&ck working memory task (Cohen et
al, 1997). Each of these tasks involves short-&orage and mental manipulation of
information.

Executive functioning. Executive functioning comprises several higher orde
processes. Lezak (1995) describes executive furectis containing four components, which
include volition, planning, purposive action, ariféetive performance. Together these
components measure one’s ability to determine waamdsneeds, generate alternatives,
formulate and accomplish goals, inhibit impulses] monitor performance. According to
Lezak, abstract thinking and mental flexibility@l®ll under executive functioning.
Nuechterlein and colleagues (2004) chose to ldtefactor that emerged in the MATRICS
research as “reasoning and problem solving”, a®sgibto executive functioning, so as not

to confuse it with the central executive comporanworking memory. According to
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Nuechterlein and colleagues (2004) the cognitivasuees that loaded highly on this factor
were the Wisconsin Card Sorting test (Heaton, 1L98&)Matrix Reasoning and Block
design subtests of the WAIS-III (Wechsler, 1997 ¢he Tower of Hanoi or Tower of
London procedures.
Cognitive Deficits in Schizophrenia Relatives

Cognitive deficits are found in the biologicalates of schizophrenia patients as
compared to normal volunteers (Faraone et al, 2R66fe, et al., 2004,). Egan and
colleagues (2001) compared a specific group ofzegrenia relatives (i.e. siblings) to
healthy controls on a variety of cognitive task#is group used the Wisconsin Card Sort
test (computing number of perseverative errorg aeasure of working memory/executive
function and found that siblings performed sigrfily worse (p=.01) than control subjects.
Sibling group performance compared to healthy adson the WCST remained
significantly worse when the researchers excludgthg participants diagnosed with
schizophrenia spectrum disorders from the siblirmyig. A Chinese study by Ma and
colleagues (2007) yielded similar findings wherra@ug of schizophrenia parents and a
group of schizophrenia siblings were compared aithg controls. Both the parent and
sibling group showed significantly worse performamon a test of executive function
(WSCT) when compared to controls. The parent grbupnot the sibling group, showed
worse performance based on the total score ondieiTof Hanoi, a measure of executive
function comparable to the Tower of London. Atientwas also compared in these three
groups based on performance on the Arithmetic,tl@gan and Digit Symbol subtests of the
Chinese version of the WAIS-III. The parent growpfprmed significantly worse when

compared to controls on all three attention taskse sibling group showed worse
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performance as compared to controls on Digit Symabdl Digit Span only. There were no
significant differences between parents and siklimg any measure of attention or executive
function.

Similar to personality related schizophrenia stgdihe high risk for schizophrenia
adolescent group has been an important group esiigate in order to identify cognitive
deficits in family members. Non-affected first-degirelatives of patients have shown
cognitive abnormalities that are characteristisafizophrenia. However, these deficits have
been shown to a lesser degree than in patient gros@raone and colleagues (2000) found
deficits in executive function tasks when compamoegpsychotic relatives of schizophrenic
patients to healthy controls. In the Faraone sttebts of executive function included the
Wisconsin Card Sorting Test, delayed recall condgiof the Wechsler Memory Scales
Logical Memory stories (WMS-R), the immediate amdiagted recall scores on the WMS-R
Visual Reproductions and a dichotic (digits) listentask. The most significant group
differences occurred on both sets of memory taSkgnificant conclusions were not drawn
by the authors, but they suggested that futureareBemight investigate the possibility of
defects in working memory, sustained attentionmmoeling that underlie the impairments
exhibited by the relative group.

In an exploratory study designed to examine thaiomship between basic symptoms
and cognitive abilities in first-degree relativédsohizophrenics, 24 first-degree relatives
were matched with controls based on gender andBme, 2008). As described by the
author, basic symptoms are a recent line of rebeaitt high-risk groups that aims to
capture “subclinical self-experienced disturbartbes are phenomenologically clearly

distinct from attenuated or frank psychotic sympgbdiiBove, 2008, p. 323). The belief is
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that they may serve as predictors of first-epiguelehotic breaks and are thought to appear
well before the onset of schizophrenia. A battdrgagnitive tests was administered
including the Continuous Performance Test (CPNHback Working Memory task, the
Negative Priming Test (NPT) and the Span of Appnelan (SPAN). These tests were
selected as they provide measures of the neurdoggdomains that were of greatest
interest to the author. Based on his review ofiteeature, Bove (2008) focused upon the
cognitive processes that are the most impaired gmalatives of patients with
schizophrenia, namely attention, working memory exekcutive functioning (Snitz,
MacDonald, & Carter, 2006). Hypotheses from Bo{2®08) study were partially
supported. The relative group was only slightlypaimed on cognitive performance when
compared with controls and in general this was onlgonditions of each measure that
required higher order thinking. Bove pointed owttbn all measures the first condition was
the easiest for participants. In general, thereew® group differences observed between
relatives and controls on the first condition of ameasure. With regard to specific findings
on the CPT, the relative group showed a trend td\wess capacity to discriminate target
from non-target stimuli (the discriminability indeaver all the trials in all three CPT
conditions. However, the finding was only sigraiint for the CPT-14 condition. On the
back, a measure of working memory, the relativeigneas only significantly different from
the control group on the condition that requiredenmgnitive resources to maintain and
manipulate information. In other words, this waask that required higher executive
function processes. The SPAN involves serial scapprocesses and is a measure related to
the focus/execute component of attention (Mirskalgt1991). Reaction time (RT) on the

SPAN was significantly different when comparing tetive and control groups. The
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relative group showed longer RTs. Results of theeB(2008) study suggest that the relative
group showed the greatest impairment in cognitreegsses on the SPAN when compared
to controls.

Cognitive Deficits in Bipolar Disorder Relatives

Cognitive deficits in bipolar families have beewfd, but with less consistency
across studies when compared to schizophreniayfagsearch. Glahn and colleagues
(2010) compared bipolar patients, unaffected bipakatives, and healthy controls on
twenty neurocognitive tasks. They found that altjtothe bipolar relative group did not
exhibit impaired performance on many of the tasksye deficits did emerge when
compared with healthy controls. These deficitsenmyserved on a digit symbol coding task,
an object delayed response task, letter-number, spanimmediate and delayed facial
memory. Pertinent to the present study, the digitl®l coding task is a measure of both
attention and processing speed. The object delegmbnse task is a measure of working
memory.

Bora, Yucel, and Pantelis (2009) completed a raatlysis that attempted to review
data for 18 cognitive variables within the bipodaad bipolar family studies. First, they
looked at 45 studies that compared the cognitiveopeances of euthymic bipolar disorder
patients with healthy controls. Next, they looletd 7 studies that compared the cognitive
performances of first-degree relatives of bipolaoter patients with healthy controls. In
17 of the 18 meta-analyses conducted for each togest, bipolar disorder patients
performed significantly worse than control subjectests that showed medium to large
effect sizes included those of executive functi@rbal memory, sustained attention and

psychomotor speed. With regard to the Wisconsim Garting Test (WSCT), which is a
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test of executive function, there was a fair amairteterogeneity between studies. The
authors attributed this heterogeneity to lower darsjzes in two of the forty-five studies. In
6 of 18 cognitive measures, relatives of bipolaodier patients perform significantly worse
(p < 0.05) than controls. These tests includeddptrdrailing Making Test B, WCST
(perseverative errors), CPT omission, Wechsler MgrBoale Immediate Recall subtest and
Wechsler Memory Scale Verbal Learning subtest. Hewnehe effect sizes for these
findings were small. Bora and colleagues (2009)ctaled that executive function, in
particular set shifting and response inhibitiord aot working memory or verbal fluency,
may be related to genetic risk for bipolar disord€hey also noted that this was the first
study to examine sustained attention in bipolaordier family members. The impairments in
sustained attention were found in both patientstaan family members suggesting that
failure to detect targets may be a possible traitker for bipolar disorder. In contrast, a
similar meta-analysis of schizophrenia patientstaedamily members showed impairments
in sustained attention, but primarily in the arebfalse alarming and target sensitivity
(Sitskoorn, Aleman, Ebisch, Appels, & Kahn, 200Fhis comparison suggested to Bora and
colleagues (2009) that deficits in sustained attannhay differ when bipolar families are
compared to schizophrenia families.

Studying cognitive functioning in the family membef bipolar disordered
individuals provides a unique opportunity to digtirsh between state and trait qualities of
functioning. In a small study conducted in Indiaiy€di et al., 2008), 10 first-degree siblings
of bipolar patients were compared with 10 age-; sexl education-matched healthy controls
without a family history of psychiatric illness omeasures of attention, working memory and

executive function. Tests included computerizedgioas of the CPT, the WCST, and the



33

Spatial Working Memory Test (SWMT). Significant fdifences between the sibling and
control groups were not found on the SWMT. Sigmificdifferences were found between the
two groups on two components of the CPT. Siblstgsved a greater number of
commission and omission errors as compared toasntResponse time on the CPT did not
differ between groups. On the WCST, siblings cottedisignificantly more (p < 0.002)
perseverative errors than controls, which is sutjgesf impaired set-shifting ability.
Deficits in the planning and problem-solving alp#é of bipolar siblings was also indicated
given the significantly lower (p < 0.02) completiohcategories when compared to controls.
These findings are similar to those in the schizepia research. However, given a small
sample size, the generalizability of this studiynsted. It would be important to replicate
this study.
The Relationship Between Personality and Cognitiom Schizophrenia Relatives

A few studies look at the intersection betweerspeality and cognitive deficits
among family members of schizophrenia patientswéi@r, these studies have primarily
focused upon schizotypal personality functioningswmlation. Tsuang, Stone, Tarbox and
Faraone (2002) suggest that their conceptualizatidneehl’s (1962) “schizotaxia” captures
related personality features and cognitive defititd represent a liability to schizophrenia.
Tsuang and colleagues define criteria for schizatag a combination of the negative
symptoms observed in schizotypal personality @gial withdrawal and impairment,
restricted affect) and cognitive deficits in attent working memory and executive
functioning. They suggest that it may not be thsifpe symptoms of schizotypal personality
(e.g. magical symptoms, attenuated delusions)theubegative symptoms that are most

related to cognitive deficits seen in both familgmbers and patients with schizophrenia.
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In a study investigating the relationship betwaearocognitive deficits and
symptoms of schizotypal personality disorder, Johrend colleagues (2003) compared 50
unaffected co-twins of schizophrenia patients W28 control twins on measures of complex
attention, working memory and executive functionifigins in the control group lacked a
history of schizophrenia spectrum disorders andgAxisychosis in both themselves and
their first-degree relatives. All participants wearssessed for personality disorder symptoms
using the Structured Clinical Interview for the DSMR Personality Disorders (SCID-II;
Spitzer & Williams, 1986). Symptoms of schizotypaksonality disorder (SPD) were
evaluated as not present, subthreshold, or thrésimal then sums of scores from the
threshold and subthreshold symptoms were compuited.authors employed a mixed model
regression analyses to determine the relationstipd®en the number of schizotypy
symptoms, genetic risk for schizophrenia (i.e. Wwkethe twin belonged to the schizophrenia
family control group), and the interaction betwegemetic risk and SPD symptoms as related
to neurocognitive functioning. Johnson and collesgfound that together the SPD
symptoms and group membership predicted deficitdtention, executive functioning,
verbal memory and visual memory. Results of thdystuggest that schizotypal symptoms
alone do not predict cognitive deficits.

Findings were similar in a study by Avila and ealyjues (2006) that compared
performance on the Continuous Performance Tesertilchl Pairs Version (CPT-IP)
between individuals with schizophrenia spectrunspeality disorders (SSPD) and those
without SSPD traits. Group comparisons were maded on two criteria which yielded
four groups: SSPD relatives, Non-SSPD relative®[38ommunity controls and Non-SSPD

community controls. Participants were first groupedording to whether or not they were
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recruited from a family with schizophrenia or asoanmunity control. Second, they were
grouped into the SSPD or Non-SSPD groups basetimcian ratings after interview using
the SIDP. Each group’s performance on the CPT-IP also compared to the performance
of schizophrenia patients on the same measure.adthers found that the relative group
exhibiting SSPD symptoms showed CPT-IP deficits garable to schizophrenia patients.
No significant differences were observed betwegnatiner groups. This study also lends
support to the theory that schizophrenia spectrisorder symptoms in the absence of a
family history of psychotic illness may not preditipairment on cognitive tasks
traditionally identified as indicators of risk fechizophrenia.

Fogelson and his colleagues (2010) investigateddlationship between avoidant
personality traits and performance on cognitiv&gas the relatives of persons with
schizophrenia. The study sample consisted of 3@fives of persons with schizophrenia and
245 relatives of community controls. The authorsduhe Structured Clinical Interview for
DSM-III-R: Personality Disorders (SCID-Il) as a nseee of personality (Spitzer et al.,
1990). Based on the SCID-II, they determined whedh#iagnosis of avoidant personality
disorder was present or absent in all participa@soup differences were significant (p <
.001). Thirty-four relatives of persons with sciphoenia (9.4%) were diagnosed with
avoidant personality disorder as compared to fo@rol relatives (2%). A dimensional score
on the avoidant personality scale (avoidant sung) aso calculated by summing the items
comprising it. The cognitive tasks in this studysisted of the SPAN, two versions of the
CPT (degraded stimulus and 3-7), the TMT-B, andW#dS vocabulary subscale. The DS-
CPT is a measure of sustained, visual attentionmeglsethe 3-7 CPT is an attention/vigilance

task that additionally relies upon sustained wagkimlemory. Although the SPAN is also
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generally considered a measure of attention, ilireg rapid encoding and visual search to
detect target letters and is more related to thed@xecute component of attention (Mirsky
et al., 1991). The TMT-B is a measure of visualrslke and visual-spatial ability. The WAIS
vocabulary subtest was included in the study agasnre of verbal ability. According to
Fogelson and colleagues, these measures wereesebmttause first-degree relatives of
schizophrenia probands have exhibited impairecop@idnce on them in past research.
Results of the main regression analyses showedh®avoidant dimensional score
(avoidant sum) predicted performance on the SPA&I3t7 CPT, and the TMT-B (Fogelson
et al, 2010). Higher avoidant dimensional scoresavassociated with lower scores on these
cognitive measures in the schizophrenia relatieigr In contrast, avoidant dimensional
scores were not found to predict performance oncagyitive task in the community control
group. Avoidant dimensional scores were highly eated with both paranoid and
schizotypal dimensional scores for relatives androts. Therefore, a secondary analysis
was conducted with the data from the schizophrexiéives group using a regression model
that adjusted for paranoid and schizotypal symptdrne authors found that the avoidant
dimensional score continued to predict impairedgrerance on the SPAN when controlling
for paranoid and schizotypal symptoms. Therefibre authors could conclude that avoidant,
paranoid, and schizotypal personality disorders nwybe fully independent from each other
in predicting cognitive performance, but that aasitisymptoms may explain some
additional variability at least with regard to tBEAN, one measure of attention. Results of
Fogelson and colleagues’ (2010) study lend sugpgtevious research (Fogelson et al.,
2007) that showed avoidant personality symptomsremes prominent in schizophrenia

families as compared to community controls. lbagpanded upon previous findings to
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suggest that there is a relationship between ambjiersonality traits and cognitive
performance in the first-degree relatives of sgbiwenia patients, but no relationship
between the same traits and cognitive performamcemmunity controls.

Studies investigating the intersection betweesqmlity and cognitive deficits in
bipolar family members seem notably absent fromiteeture with the exception of a study
combined with schizophrenia families that will dealissed herein.

Personality Traits and Cognitive Deficits in Schizphrenia and Bipolar Families

To this author’s knowledge there exists only aiel that looks at both personality
dimensions and neuropsychological performancelafives with schizophrenia as compared
to relatives with an affective illness within ttstme study (Laurent, Gilvarry, Russell,
Murray, 2002) and it is quite specific. The finggnare related to and contribute significantly
to the foundation of the present study, but areiBagntly different in that they are looking
at slightly different groups than that of the catrstudy. Laurent and colleagues recruited
participants from a larger scale psychosis studgdiyng the individuals with psychotic
disorders who were involved in their study if theight contact their family members. The
researchers recruited a total of 188 family menplaeticipants for this combined study. One-
hundred participants were the first-degree relatiepatients with schizophrenia, whereas
the other 88 participants were a mixture of relatipes and made up what was called the
affective psychosis family group, namely their telawas either diagnosed with
schizoaffective disorder or manic-depressive psgish@articipants completed two measures
that assessed executive and attentional functipamgvell as a self-report personality
assessment measure called the Eysenck PersonaéstiQnnaire (EPQ; as cited in Laurent

et al., 2002). The EPQ yields mean scores ondoales that measure three dimensions of
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personality, including psychoticism (P), extravers(E), neuroticism (N), and lie (L).
Neurocognitive tests included Reitan’s (1958, 1914&jl Making Test (TMT) and the
Thurstone (1938, 1949) Verbal Fluency Test (VFDy. the TMT, a time score that
eliminated psychomotor speed and ability (TMT BMTTA) was computed in order to
assess frontal functions. The EPQ data was ardlygéaking gender into account.
Demographically, male and female subgroups dicappear to be different at pre-analysis.
In regard to personality findings, the mean scorarfales on the Psychoticism scale was
significantly higher in the schizophrenia subgraoli@n in the affective psychosis subgroup.
High scores on the P scale correspond to an ingivietho is described as solitary, hostile
towards others, indifferent about people, lackingpathy, having a proclivity for odd and
unusual things, and possessing feelings of gudtsamsitivity to others. The mean score for
females on the Lie scale was significantly higlmethie affective psychosis subgroup than in
the schizophrenia subgroup. The Lie scale wagidedito be a measure of dissimulation,
but the authors suggest it may also be an undegrjy@nsonality trait. For the
neuropsychological scores, the only significandiings were in the schizophrenia group
where high scores on the Extraversion scale warelated with low scores on the TMT.
Finally, logistical regression analyses were cotelito determine whether or not scores on
the extraversion, neuroticism and psychoticismescabuld predict neuropsychological
performance and none was predicted in either thesghrenia or affective psychotic group.
Laurent and colleagues’ major finding is consisteith previous research that suggests
relatives of schizophrenia patients show more inmpants on cognitive tasks.

In light of research reviewed throughout this papeas far, the Laurent et al. (2002)

study leaves an opening to refine their reseafahimportant aim of Laurent and
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colleagues’ study was to investigate whether oramgtrelationships existed between
personality dimensions (as measured by the EPQ@agpaitive performance (as measured
by the Trail Making Test and the Verbal Fluencyt].e3he use of the EPQ may not have
provided enough specificity to accurately capttnevtariety of personality traits that may
contribute to group differences between schizophresiatives and bipolar relatives. Given
that the affective group was also notably relatiwigssychoticaffective-disordered
individuals, it might have been expected that tivepald also be a level of psychoticism in
these family members that would not distinguishrbelves from the family members of the
schizophrenia patients. It may also have been meeéul to employ a measure where
groups could be analyzed without having to spbtsthinto male and female subgroups.
Furthermore, use of more tests of executive funatiod attention may be appropriate in
order to increase opportunity to achieve significasults. The Brief Assessment of
Cognition in Schizophrenia (BACS) (Keefe et al.p2Por measures of attention used more
frequently in previous studies (i.e. CPT) may beerappropriate in assessing these subtle
differences.
Summary and Statement of the Problem

The etiology of both schizophrenia and bipolaodigr remains largely unknown.
Studying both relatives of and patients diagnositd @ither disorder has long been one
method of research that has attempted to answes sbthese questions (Akiskal, 1984;
Bleuler, 1911/1950; Kraepelin, 1919/1971; Meehb2pP It is now commonly accepted that
there is some genetic risk associated with botizephrenia and bipolar disorder, and that
the severe mental illnesses have been shown tm families (Ivleva et al., 2008; Owen et

al, 2007). Some families may have multiple memblegnosed with schizophrenia or
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bipolar disorder. Other families may show “softsigns of either disorder that may manifest
in aspects of personality and/or cognitive fundtign These subtler features and deficits
associated with both disorders are of particulearast in the present study. It may be
advantageous for researchers to focus on theske sidnts or possible vulnerabilities to
schizophrenia and bipolar disorder, especiallynaffected relatives who are not influenced
by symptoms and illness states. Research fodngld regard could provide greater
insight into the question of whether or not thexists an “affective-psychotic spectrum”
(Craddock, et al, 2006).

First-degree relatives of patients with schizopfaeshow patterns of personality
functioning that seem to be unique to their growgh,subtly related to the clinical
manifestations of schizophrenia. Studies have shgwater incidence of the schizophrenia-
spectrum personality traits in the family membdrsahizophrenia patients when compared
to controls (e.g. Parnas et al., 1993). Increasaddence of avoidant personality features in
this group has also been observed and may reprasepiarate schizophrenia-spectrum
disorder that is marked by social dysfunction (Hsge et al., 2007) and related impairments
in cognition (Fogelson et al., 2010). It has samil been established, albeit less consistently,
that the first-degree relatives of patients withdbar disorder may present with a unique
constellation of personality dimensions that dovsée be different from both the normal
population and the personality functioning of tibeigzophrenia relative group. To borrow
terminology from the schizophrenia-spectrum literat Akiskal’s (1984) hyperthymic and
cyclothymic temperament could represent the bipgpactrum personality traits. The
cyclothymic temperament has shown some associafthrDSM-111 (APA, 1980) diagnoses

of borderline personality (Akiskal, Chen, Davisaét 1985). Relatives of bipolar disorder
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patients have also shown increased incidence iD8M-1V-TR (APA, 2000) cluster C
category with elevations for both generalized atyxielated traits (Mendlowicz et al., 2005)
and obsessive-compulsive personality traits, sjpatly a rigidity factor, when compared
with controls (Maier et al., 1995). These bipokamily studies, in particular, reflect some
inconsistent findings and would benefit from furtseudy.

Deficits in attention, working memory and execatfunctioning mark the histories of
schizophrenia patients and their family memberd,tara somewhat lesser degree, the
histories of bipolar | disorder patients and thealogical relatives. There have been
significantly fewer studies devoted to investiggtoognitive deficits in the family members
of bipolar patients. Deficits in cognitive funatiog may exist on a continuum with
schizophrenia patients and their relatives perfognvorse on these measures than the
bipolar patients and their relatives. Continue@agsh that utilizes more consistent research
methodology, in other words, including the same suess across studies and groups, may
help to answer this question.

If we pursue the view that cognitive deficits mrapresent an expression of the
genetic vulnerability towards developing schizopimeor bipolar disorder, it may be
advantageous to begin to further the researchddyirlg at the cognitive profiles of the
bipolar family members. From this perspectiveatiges, as well as patients, would exhibit
some of these deficits albeit on a continuum otfioming. However, bipolar family
members may not present with the same difficudiefave been encountered when studying
bipolar patients only (Keefe & Fenton, 2004).

Furthermore, the exploration of the personalitg aagnitive functioning of bipolar

and schizophrenia relatives may provide an impotiae of inquiry since these both are
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areas that could be targeted prior to the onssigoificant symptoms in individuals at high-
risk for developing either disorder. Both persagdlinctioning and cognitive deficits have
been shown to be evident prior to the onset oatlize symptoms of the schizophrenia
(Diwadkar et al., 2006). Given that there is sawerlap, especially when considering
neuropsychological findings, a major question tieatains is whether or not there might be a
relationship between personality dimensions anaditiog deficits. There have been few
studies that attempt to address this question.afcipg upon the 2002 study by Laurent and
her colleagues, the present study will also atteémpikplore the relationship between the
cognitive deficits and personality traits obserirethmily members of both schizophrenia
and bipolar patients. This study will attempt taless some of the limitations of Laurent and
colleagues’ study by including a group of healtbynparison participants who lack any
personal or family history of major mental illnedsurthermore, this study will also attempt
to combine aspects of both dimensional and categjahieories of personality by employing
a measure that assesses the DSM-IV categoricallmbdersonality, but through applying it
more dimensionally. Using a measure that captine®SM-IV model of personality may
also provide findings that will have greater cladiatility than the dimensional model
employed by Laurent. Specific cognitive deficitdl e investigated in the context of
recommendations from the MATRICS group (Nuechtarkdial., 2004) to be consistent with
current trends in the literature. Specific measuvidl be selected that meet criteria set forth
by the MATRICS group.

The purpose of the present study is to combinétbeareas of familial research by
looking at personality and cognitive functioning fimth groups of relatives in comparison to

each other and to healthy controls The prevalehpersonality disorders, as well as the
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incidence of specific DSM-IV related personalitgits, will be compared between both
groups and against controls using ratings deriveh the Structured Interview for DSM-1V
Personality, (SIDP-IV; Pfohl, Blum, & Zimmerman,9%), a semi-structured personality
interview. In the same vein, similarities and eli#fnces in cognitive functioning will be
assessed between schizophrenia relatives and brpdéves through comparison to the
control group mean. Four measures of cognitiom Bhef Assessment of Cognition in
Schizophrenia (Keefe et al., 2004, 2008), the Wecidemory Scale, Third Edition
(Wechsler, 1997hb), the Penn Conditional ExclusiestTKurtz, Ragland, Moberg & Guir,
2004), and a version of the widely utilized Contina Performance Test (MacDonald et al.,
2005), will be used to assess components of attgntiorking memory, and executive
functioning.
The following hypotheses are presented:
1) Itis hypothesized that first-degree relatives atignts with schizophrenia (SCH-
REL) will differ from a group of first-degree reiags of patients with bipolar |
disorder (BP-REL) and a group of healthy contrél€) with regard to
personality traits as examined by the SIDP-1V, siiett:
a) The schizophrenia relative group (SCH-REL) will ehmore elevations
on cluster A, or the schizophrenia-spectrum peiggrieaits (i.e.
paranoid, schizoid and schizotypal), than bothbipelar relative (BP-
REL) and healthy control (HC) groups.
b) The schizophrenia relative group (SCH-REL) will isthmore elevations
on avoidant personality traits than both the bipattative (BP-REL) and

healthy control (HC) groups.
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c) The bipolar relative group (BP-REL) will show maievations on cluster
B traits (i.e. histrionic, borderline, narcissistied antisocial) than both the
schizophrenia relative (SCH-REL) and healthy cdr{td&) groups.

d) The bipolar relative group (BP-REL) will exhibit meoelevations on
obsessive-compulsive personality traits than blaghsthizophrenia
relative (SCH-REL) and healthy control (HC) groups.

2) Itis hypothesized that a group of first-degreatieés of patients with
schizophrenia (SCH-REL) will differ from a group fofst-degree relatives of
patients with bipolar | disorder (BP-REL) and awgpmf healthy controls (HC)
with regard to cognitive functioning as examinedliy BACS, WMS-III, PCET,
and DPX-CPT such that:

a) Both the schizophrenia relative (SCH-REL) and tipolar relative (BP-
REL) groups will demonstrate impaired performanoeth measures of
cognitive functioning (BACS, WMS-III, PCET, and DPXPT) when
compared to the healthy control (HC) group.

b) Itis further predicted that the schizophreniatreéagroup (SCH-REL)
will show greater impairment on measures of cogaitunctioning
(BACS, WMS-IIl, PCET and DPX-CPT) than the bipotatative (BP-
REL) group.

3) Itis hypothesized that family type (schizophremidipolar | disorder) can be
predicted from the combined patterns of personai#tigs and cognitive
functioning demonstrated by relatives of persorth wthizophrenia and relatives

of persons with bipolar | disorder, such that:
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a) The schizophrenia relative (SCH-REL) group will demstrate cluster A
and avoidant personality traits and pronounced itiogrdeficits.

b) The bipolar relative (BP-REL) group will demons&&luster B and
obsessive-compulsive personality traits with lesspunced cognitive

deficits.
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CHAPTER Il
Method
Participants
The study sample of 177 consisted of 59 relatbfgsersons diagnosed with
schizophrenia (SCH-REL), 54 relatives of persomagdosed with bipolar | disorder (BP-
REL), and 64 healthy controls (HC) who participaitethe ongoing multi-site study titled
the Bipolar-Schizophrenia Network on Intermediabe®otypes (B-SNIP) at Wayne State
University, School of Medicine (WSU-SOM). Sometpmapants were recruited by and
completed portions of the study at both the Unitgis Michigan and Wayne State
University, Schools of Medicinen(= 36). The remainder completed all portions ef $tudy
at WSU-SOM (1 = 141). The B-SNIP study was reviewed and apprdyethe human
investigation committees of each university. Sepéxulix A. All participants provided
written informed consent and were monetarily conspésed.

Participants in the B-SNIP study were classifigd one of five groups: (1) probands
diagnosed with schizophrenia (SZ), (2) probandgribaed with bipolar | disorder (BP), (3)
first-degree relatives of schizophrenia proban8§€H-REL) (4) first-degree relatives of
bipolar probands (BP-REL), and (5) healthy cont(bl€). Because the probands were not
the groups of focus in the present study, theyaltg briefly described herein. However,
proband diagnosis and eligibility was importanttagas used to determine the group
membership of the relatives. Probands were redireneet DSM-IV-TR (APA, 2000)
diagnostic criteria for schizophrenia, schizoaffextisorder, or bipolar | disorder based on
the Structured Clinical Interview for DSM-IV AxisDisorders (SCID; First, Spitzer,

Gibbon, & Williams, 2002) following consent. Indilals interested in participating in the
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study as probands were asked to refer at leadirstelegree biological relative who was
willing and eligible to participate in the studyasll. All full siblings, biological parents
and/or age-eligible biological children of probandso were referred to the study could
participate if they met inclusion and exclusioremia.

A small proportion of the proband sample alsouded individuals diagnosed with
schizoaffective disorder. For purposes of grouging analyses, these participants were
included in either the schizophrenia proband graughe bipolar | disorder proband group
based upon the sub-typing of their illness. Sdifieative disorder is a heterogeneous
diagnosis with poor reliability and stability (Kgrig010). It has been conceptualized in
various forms, including as a type of schizophrevith prominent mood symptoms, a severe
form of either bipolar or major depressive disordiéh prolonged psychotic symptoms
occurring outside of the mood episodes, or as adoichillness in which the patient is
dually diagnosed with both schizophrenia and bipdisorder (Abrams, Rojas, &
Arciniegas, 2008; Keshavan et al., 2011). Givendébate surrounding the diagnosis of
schizoaffective disorder, it has been suggestddttha included in the middle along the
dimensional approach to diagnosing psychotic desr@dAbrams et al., 2008) as was
previously reviewed in the introduction. DSM-IV-TRPA, 2000) categorizes
schizoaffective disorder into two sub-types: depiresand bipolar type. Treatment
outcomes have been shown to be similar to schieopdfor those with the depressive type
of schizoaffective disorder and similar to bipdlaisorder for those with the bipolar type of
schizoaffective disorder (Keck, McElroy, & Strakdwsl996). Therefore, in the present
study, individuals diagnosed with schizoaffectivgodder, depressive type were included in

the schizophrenia group. Individuals diagnosed withizoaffective disorder, bipolar type
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were included in the bipolar disorder group. Faantipipants (2.3% of the total sample) were
related to probands who were diagnosed with scfiedéae disorder, depressive type.
Comparably, six participants (3.4% of the total pehwere related to probands who were
diagnosed with schizoaffective disorder, bipolgrety These individuals are included in the
total sample as described above.

Some exclusion criteria were the same for all gsouParticipants were required to
meet age criteria of a range of 15 to 65 yearss &be range was designated to reduce the
impact of age-related changes on cognitive perfanea Probands, relatives and healthy
controls alike lacked a history of serious medinaljrological or severe head trauma (e.g.
cancers, seizure disorders, and encephalopathgjudton due to severe head trauma was
determined on a case-by-case basis by psychiaticnaurological research team members,
but no loss of consciousness exceeding five minugssemployed as a general standard.
Participants were also excluded if they reportédstory of mental retardation, current
substance abuse (within 1 month), substance depeadéthin three months, extensive
history of drug dependence (based on DSM-IV-TReda), or they obtained a positive urine
test for illicit substance use following consefrt.relation to psychiatric diagnoses, first-
degree relatives participated in the study regasdté current or lifetime diagnosis of
psychotic, mood or anxiety disorders. On the olfaard, the participants enrolled in the
healthy control group were without personal or fgrhistory (first- and second- degree
relatives) of psychotic or major mood disorder (eegurrent major depressive disorder or
bipolar disorders of both types). Finally, all paigants showed proficiency in English.
Reading ability was based upon achieving a WidegBachievement Test™Edition

(WRAT4; Wilkinson & Robertson, 2006) standard scofe 65. Given that the study
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involved a comprehensive screening process, ifsoperevealed exclusionary information
prior to consent they were typically not invitedparticipate. However, five relatives and
four healthy controls were excluded from the sttadfpwing consent due to the reasons
described above and are not represented in thestotgple of 177.

Demographic characteristics (in the form of meatemydard deviations, and
frequencies) of the three groups are presentedliteTL. Demographic information was
collected on the demographic form and is basedhese¢lf-report of the participants.
Participants were asked to describe their ethnastgither not Hispanic or Latino in
background or of Hispanic/Latino background (i.eeason of Cuban, Mexican, Puerto
Rican, South or Central American, or other Spaorglin. They were also asked to describe
their race and could pick multiple groups (see &dbfor categories).

Table 2 summarizes DSM-IV-TR lifetime diagnoseshaf participants in the present
study. Best estimate diagnoses were determineddghr8CID interviews and consensus
diagnosis conferences for relative and controlagboses were based upon a lifetime history
of mental illness, primarily as reported by thetiggrant. In some cases collateral
information was provided by family members or matirecord. To aid in describing the
clinical characteristics of the three groups (SCEER, BP-RELSs, and HCs), individual
SCID (First et al., 2002) diagnoses were re-codéaldiagnostic categories for the present
study. Each participant was assigned a lifetinmees(present vs. absent) for each of the
diagnostic categories reflected in Table 2. Codwag based upon data contained on the B-
SNIP Diagnosis Form, which was informed by the S@t any Axis | disorders), and the

SIDP-1V ratings (for any Axis Il disorders).
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Demographic Characteristics of the Relatives andlthgy Controls
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Schizophrenia Bipolar Healthy
Relatives Relatives Controls
(n=59) (n=54) (n=64)
Characteristic M SD M SD M SD
Age (years) 38 14.8 40 16.2 32 11.4
Education (years) 13 2.2 14 2.6 15 2.5
WRAT4 Reading S5 94.0 13.5 100.3 15.0 100.3 15.2
n % n % n %
Gende?
Male 15 25 16 30 22 34
Female 44 75 38 70 42 66
Ethnicity
Hispanic 0 0 2 4 5 8
Non-Hispanic 59 100 52 96 59 92
Racé
Black/African American 42 71 18 33 27 42
White/Caucasian 16 27 35 65 32 50
Asian 0 0 1 2 3 5
American Indian 0 0 0 0 3 5
Other 1 2 0 0 1 2
Marital Statu8
Married/common-law 18 31 27 50 15 23
Widowed 2 3 0 0 1 2
Divorced/separated 11 19 7 13 7 11
Never married 28 48 20 37 41 64

Note WRAT4 = Wide Range Achievement Test Edition by Wilkinson and Robertson in 2006; SS
= Standard Score based on age-related norms pedblisithe WRATS5 administration manual.
WRAT4 Reading standard score is based on blueorefsi 161 cases. Blue version data was
missing for 3 individuals and green version stadd@ore was substituted. Group sample sizes for
WRAT4 are reduced due to missing values<(13) for the variable: per groupz= 52, 49, and 63
respectively.’Percentages are per group for the variables ofegerthnicity, and marital status.

‘Race is reported as percent of the total sanmptel(77) answering “yes” to each category. The three
groups were compared on each category and parttsigauld indicate more than one racial identity.
Therefore, frequencies per each racial categomryodeum to 100%.
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Lifetime prevalence of personality disorders ssamere primarily based upon SIDP-
IV ratings using the cut-off criteria per each sca$ described by the authors of the measure
(Pfohl et al., 1995). However, in cases wherendividual was determined to meet at least
minimum criteria for a personality disorder diagisdsased upon the SIDP-IV, this diagnosis
was also confirmed during the case conference d&tgnmeeting. In addition to the Axis |
and Axis Il diagnostic categories, each participaas assessed for lifetime history of at least
one psychotic episode. This added a level of §ipggito the diagnosis in addition to the
categories. For example, an individual may hawnliBagnosed with a major depressive
disorder, which would fall under the category opassive disorder. However, they may
have experienced a major depressive episode dim@nglifetime that included psychotic
symptoms. Therefore, the history of psychosis reflected separately in the lifetime
history of psychosis item. For those relativewaitsubstance use disorder, the individual
met remission criteria within the past one month ébuse) and at least three months (for
dependence). As previously described, persongehtiising substances were excluded
from participation. The category called “other Akidisorders” represented Axis | disorders
that did not fall into any other categories andusced at low frequencies in the sample.
These included eating disorders, body dysmorpliagiact disorder, disruptive behavior

disorder, bereavement, and ADHD.
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Table 2

Lifetime Prevalence Rates (%) of DSM-IV-TR DiagedseRelative Type

Schizophrenia Bipolar Healthy
Relatives Relatives Controls
(n=54) (n=49) (n=63)
Diagnostic Category n° %" n® %" n® %’
Lifetime History of Psychotic Episode 8 4.8 3 1.8 0 0.0
Any Diagnosis on Axis | 43 25.9 34 20.5 22 13.3
Schizophrenia Spectrum Disorder 7 7.1 0 0.0 0 0 O
Bipolar Disorder 0 0.0 3 1.8 0 0.0
Depressive Disorder 21 12.7 16 9.6 8 4.8
Anxiety Disorder 20 12.0 11 6.6 5 3.0
Substance Use Disorder 12 7.2 14 8.4 12 7.2
Adjustment Disorder 5 3.0 2.4 2 1.2
Other Axis | Disorder 3 1.8 2.4 4 2.4
Any Diagnosis on Axis Il 12 7.2 5.4 2.4
Paranoid Personality Disorder 2 1.2 1 0.6 0 0.0
Schizoid Personality Disorder 2 1.2 0 0.0 1 0.6
Schizotypal Personality Disorder 0 0.0 1 0.6 0O 0O
Antisocial Personality Disorder 0 0.0 0 0.0 1 60.
Borderline Personality Disorder 0 0.0 1 0.6 0 oo
Histrionic Personality Disorder 1 0.6 0 0.0 0 o00.
Narcissistic Personality Disorder 0 0.0 0 0.0 106
Avoidant Personality Disorder 3 1.8 1 0.6 1 0.6
Obsessive Compulsive PD 1 0.6 4 2.4 0 0.0
More Than One Personality Disorder 3 1.8 1 06 O 0.0

Note Diagnoses are based udomgnostic and Statistical Manual of Mental Disorsle
(APA, 2000) criteria irStructured Clinical Interview for DSM-1V Axis | islers(SCID) by

First and colleagues in 2002.

*Number ) of participants with lifetime prevalence scored‘aresent” for given diagnostic
categoryRepresents % of total sampleMvE 166 as clinical data was missing for some

participants.
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Measures

During the course of the larger B-SNIP study, tidvg of measures to collect
pertinent background and demographic informati@tenine diagnosis, assess personality
traits and assess domains of cognitive functiomiege administered as part of the more
extensive clinical and neuropsychological assessnérhose measures that were pertinent
to the present study will be reviewed herein.

Demographic, psychiatric, medical and family histoy. A set of forms designed to
collect demographic, psychiatric, medical and fgrhiktory data while interviewing
participants was developed by the B-SNIP consottidimose forms were completed by
clinical raters during semi-structured interviewishvall participants including probands,
relatives and controls. Originally developed aggvaand pencil measures, the forms were
incorporated into a Microsoft Access databasedbatained all scored clinical data. Raters
had the option to enter data as they interviewed#rticipant or following the clinical
assessment. See Appendices B and C for copieesd forms. Pertinent demographic
information included age, gender, educational le¥glarticipant and each parent, as well as
highest occupation for participant and each par&he pertinent psychiatric information that
was collected included history of psychiatric treant, total number of hospitalizations, and
age at onset of psychiatric symptoms. The presenabsence of a wide range of medical
diseases, iliness, and conditions was obtaineddohn participant on the medical history
form. The family history form was designed to gatimformation regarding the distribution
of probable and certain psychiatric illness andstartice abuse/dependence among the

participant’s first-, second-, and third- degrelatiees.
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Structured Clinical Interview for DSM-IV-TR Axis | Disorders (SCID; First et
al., 2002). Every participant completed the SCID regardldggroup membership. The
SCID is a semi-structured interview that was depetbin order to diagnose DSM-IV-TR
Axis | disorders. It is appropriate for use witbtt psychiatric and general medical patients,
as well as with individuals from the community eveno psychiatric diagnosis is expected.
The interview was designed for use with individuzde 18 or older with at least an eighth
grade education. It was administered by qualifesgbarchers with training in the DSM-IV-
TR diagnostic system (APA, 2000). The purposéiefuse of the SCID in this study, as it is
most often used, was to establish the presenabgance) of DSM-IV-TR Axis | disorders.
The patient edition (SCID-I/P) was used with alitiggpants. The SCID-I/P contains 10
modules that are designed to assess respectieefyréisence of mood episodes, psychotic
symptoms, psychotic disorders, mood disorders,tanbs use disorders, anxiety disorders,
somatoform disorders, eating disorders, adjustmisotrders and optional disorders. With
the exception of the optional disorder modulepadldules were administered to every
participant. The SCID begins with a screening n@avhich consists of 12 yes or no
guestions used to elicit basic information that nmagly possible diagnoses. This
information was used to guide administration of enprobing questions that follow later in
the interview. Each symptom in the SCID was rated scale of 1 to 3 (1 = symptom is
absent; 2 = symptom is sub-threshold; 3 = sympwpreésent). Specific DSM-IV-TR Axis |
diagnoses are suggested following the scoring cf @odule. Inter-rater reliabilities have
been found to be excellent with kappa values ranfyiom .71 to .97 and an average kappa
value of .85 (Ventura, Liberman, Green, Shaner &tili 1998). SCID-I/P has also

demonstrated high validity for the diagnosis ofiscphrenia and bipolar disorder (Steiner,
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Tebes, Sledge & Walker, 1995). Comparing SCIDhg#ito best estimate diagnoses made
by psychiatrists on first-admission psychotic pattieyielded good sensitivity (.89),
specificity (.96) and agreement (.86) (Fennig, Graavelle, Kovasznay, & Bromet, 1994).

Structured Interview for DSM-IV Personality (SIDP-1V; Pfohl et al., 1995).The
SIDP-1V is a comprehensive, semi-structured diagoasterview for the assessment of the
10 major DSM-1V personality disorders. It contaimen-pejorative questions that are
organized into topical sections rather than byitllévidual personality disorders. These
sections include: Interest and Activities, WorkI8tyClose Relationships, Social
Relationships, Emotions, Observational Criteridf-Serception, Perception of Others,
Stress and Anger, and Social Conformity. Every@ym of each personality disorder falls
into one of these sections and clinical ratergaogided with a set of questions for each
symptom to facilitate the interview and make angbn that item. According to its authors,
the structure of the SIDP-IV was designed to imprimterview flow. In the present study,
the SIDP-IV was completed following the SCID-I/Rr§E et al., 2002). Having already
gathered information related to Axis | disordertpkd clinical interviewers to distinguish
longstanding behaviors from the more temporaryestttat would result from Axis |
disorders.

SIDP-1V ratings are based on what Pfohl and cgllea (1995) describe as the “5-
year rule.” This rule recommends that behavicogndions, and feelings that have
predominated for the majority of the past five yeare considered representative of the
individual's long-term personality functioning. &aDSM-IV criterion is scored as absent
(0), subthreshold (1), present (2) or strongly ené$3). Administration time was

approximately 60 to 90 minutes depending upon gipeiht and interviewer variables. It was
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recommended that another 20 to 30 minutes beedlait the conclusion of the clinical
assessment to review scoring on each item andiérastores to the score sheet. This
instrument allowed the rater to obtain quantitatigeres for each personality trait, as well as
arrive at a DSM-IV personality disorder diagnosispplicable. The score sheet specified
the number of criteria which must be present (agadf 2 or 3) to meet the threshold for
personality disorder based on the personality bagsgssed. Although the SIDP-IV was
initially designed (Pfohl et al., 1995) and traaiitally has been used (Avila et al., 2006) to
determine the presence or absence of the 10 pditgahisorders, some researchers have
used it to provide dimensional ratings for eacthef10 personality types by summing
individual item scores (Jane, Pagan, TurkheimedlEr, & Oltmanns, 2006; Torgersen, et
al., 2008). For the present study, dimensionalescarere computed for each of the 10
personality types by summing together the item (spm/trait) scores that comprised each
scale. The ten scales contained seven, eighheritdms. The range of possible scores for
each scale varied based upon the number of itemsrtide up the scale. For example, the
paranoid personality scale is comprised of sevamst Therefore, the dimensional score
tabulated for the paranoid scale ranged from QltoQomposite dimensional scores for each
of the clusters (A, B, and C) were also computetbbylating the total score for each of the
personality type scale comprising the given clustesr example, the cluster A personality
scale is comprised of the paranoid, schizoid, ahizetypal scales, which are each
comprised of seven to nine items. The total sctamethe three personality type scales
contained in cluster A were summed to obtain thster A total score (dimensional) which
ranged from 0 to 69. Participants were also assigncategorical score for each of the ten

personality types (present/absent) based on tkslibid scores previously described. For the
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present study, the categorical SIDP-IV ratings wesed to describe the clinical
characteristics of the sample. In a study with am-treatment seeking population of military
recruits to determine interrater reliability of t8&DP-1V, Jane and colleagues (2006) found
that reliability estimates based on dimensionates¢computed in same manner as
described for the current study) were more relistde reliability estimates based on
categorical scores. In fact, kappa values ranged f77 for histrionic personality disorder
to .93 for avoidant personality disorder using thisthod.

At the beginning of the B-SNIP study inter-rateliability was computed on the
SIDP-1V ratings across sites following training Sess with a kappa value of greater than
.85. These were consistent with previously pubtisinger-rater reliabilities where kappa
estimates exceeded .81 (Avila et al., 2006). DarBPedpng, and VanderKroft (2004)
reported kappa coefficients ranging from .76 tof@3he individual SIDP-1V items, and
from .66 to 1.00 at the level of diagnosis, speaify the presence or absence of the
personality disorder diagnosis.

Brief Assessment of Cognition in Schizophrenia (BAS; Keefe et al., 2004).The
BACS is a recent cognitive battery that was oritjyn@designed to be used in clinical trials to
measure treatment-related changes in cognitionseitizophrenia patients (Keefe et al.,
2004). For this purpose it is also available iemlate forms. The BACS is primarily a paper
and pencil test and was completed by the partitgpamder the guidance of trained
neuropsychology technicians. The BACS techniciaere trained through a standardized
process by the authors of the measure and Keefedledgues requested 1 of every 7
administrations to be faxed to their research talydview and reliability. It is a brief

assessment with an approximate completion timé@ahButes. The BACS includes
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assessments of four of the seven neurocognitiveadmnthat were identified by the
MATRICS group (Nuechterlein et al., 2004) includiregsoning and problem solving,
processing speed, verbal memory, and working memory

The BACS consists of six subtests that corresporide MATRICS group

constructs. Scores were obtained for each ofitheubtests. Keefe and colleagues (2004)
recommended computing a composite score by aveyadiginstandardized scores on the six
subtests and then calculating the z-score for dngposite. The composite score is highly
correlated with the composite score on anotheh@uss long neurocognitive test battery
(CATIE; r=.84, p <.001). It also has shown hightieetest reliability in patients with
schizophrenia and healthy controls (intraclassfmeiits > .80) (Keefe et al., 2008). The
brevity of the BACS also makes it an ideal measutarge scale studies. Descriptions of the
six subtests are as follows:

1. List learningwas designed to measure the construct of verbadange
Participants were read a list of 15 words and asedcall as many words as
possible from the list, in any order. They wereganted with the list five times.
Scoring: the number of words recalled on each wed summed and scores
ranged from O to 75.

2. Digit sequencing taswas designed to measure the construct of workiegnaony.
Participants were presented orally with sequentesmbers. They were asked to
say the numbers back in order from lowest to highesequences ranged in
length from two numbers to eight numbers. Pardiotp were presented with four
trials per each sequence length. Participants thtvéhe next level if they

correctly answered at least one of four items ftbenprevious level. There were
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a total of 28 trials. Scoring: number of correegponses was computed which
ranged from O to 28.

. Token motor taswas designed to assess the construct of motor speedask
asked participants to place 100 poker chips imtastic container as quickly as
possible. They were required to place the tokettsthe container two at a time
within 60 seconds. Scoring: total number of tokemsectly placed into the
container with scores ranging from 0 to 100.

. Semantic and letter flueneyas designed to measure the construct of verbal
fluency. A total score was obtained from threal$rof 60 seconds each. In the
first trial, participants were asked to name asynaords as possible within a
given category. In the second and third trialstip@ants were asked to say as
many words as possible that began with a givearle®coring: total number of
words generated for all three trials.

. Symbol codingvas designed to assess the constructs of attearibspeed of
information processing. Participants had 90 sectmegite the numbers 1 — 9 as
they corresponded to symbols from a presented¥eyring: total number of
correct numerals which ranged from 0 to 110.

. Tower of Londonwas designed to measure executive functioningOltrials,
participants were shown two pictures of coloredsbalranged on three pegs.
They were asked to imagine moving the configuratibballs in one picture in
order to make it match the configuration of batishe other. Participants were
repeatedly prompted to determine the lowest nurabpossible moves to achieve

this goal. The degree of difficulty varied througidhe trials. However, Keefe
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and colleagues (2004) reported a general tendemdgiter items to be more

difficult. The task was discontinued after five senutive errors. Two additional

trials of greater difficulty were presented to gaaticipant only if he or she

correctly responded to all 20 trials. Participdmsl 20 seconds to respond per

trial. Scoring: total number of correct respongasging from 0 — 22).

Wechsler Memory Scale, Third Edition (WMS-I11), spatial span subtest
(Wechsler, 1997b)The spatial span subtest from the WMS-IIl is a measf working
memory, specifically visual-spatial working memorfhe overall purpose of this particular
Wechsler subtest is to measure an individual’'stgio hold a visual-spatial sequence in
working memory and then physically reproduce iccérding to Wechsler (1997b), the
spatial span subtest loads on the primary workiegiory index of the WMS-III, which
measures an individual’s ability to remember andimaate verbal and/or visual
information. The spatial span subtest providesasure of visual memory manipulation.
The spatial span subtest was administered tocpaatits by a trained examiner. A

three dimensional board consisting of ten blocks used to create series of spatial patterns.
The examiner tapped individual blocks at a ratepfroximately one block per second. The
series prompts for each step were provided in dne@ir@stration manual. Following
presentation of each series of block taps, thegyaait attempted to duplicate the pattern by
tapping blocks in the same sequence from memohg spatial span subtest consisted of two
conditions: forward and backward. The forward d¢bod was described. The backward
condition is a variation wherein the presentatigriie examiner of each series was the same,
but the participant was required to attempt to @apt the presented pattern in the reverse

sequence. There were eight possible levels fdr eacdition. Levels become increasingly
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longer with a maximum number of block taps of eighhere were two patterns presented
per level. Once the participant missed both atterper level, the subtest was discontinued.
This rule applied for both the forward and backwewdditions. The participant was
awarded one point per series in a level. The taiadber of possible points was 32. A
maximum of sixteen points could be earned for dexdl. For the present study, raw scores
for each condition were summed. Using age-relateths that were published in the
administration and scoring manual, these scores wa@nverted to scaled total scores.

In addition to the BACS and WMS-III, participartsmpleted computerized
cognitive tasks that were selected to assess cogdibmains that were not fully evaluated
by the BACS. The computerized tests provided ndetailed assessment of executive
functioning, working memory, and attention. Thesguded the Penn Conditional Exclusion
Test (PCET; Kurtz et al., 2004) and the Dot Pattexpectancy Continuous Performance
Test (DPX-CPT; MacDonald et al., 2005).

Penn Conditional Exclusion Test (PCET)The PCET (Kurtz et al., 2004) is a
computerized measure of executive functioning ihatlated to the Wisconsin Card Sorting
Test. It is available in four forms and in fact wiesigned in order to meet the need for a
measure of executive function that could be usexssess change in neurocognition over
time with repeated trials. Studies assessing plaladministrations of commonly used
measures of executive function, such as the WC&Je found significant practice effects
across the test-retest interval. For example,study by Basso, Bornstein, and Lang (1999)
the mean number of perseverative errors on the WEBVeen a 12-month long interval
decreased by nearly 50%. The PCET was computeiozexhse of administration and

potential to use it conjunctly with neuroimagingdies. Kurtz and colleagues (2004)
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describe it as a task that is based on Flowersaheartson’s (1985) “odd man out”
paradigm that was designed for research into Psokis disease. Participants are asked to
decide which of four objects does not belong with dther three. Objects are chosen based
on three sorting principles and the participantdsee infer the correct sorting principle
based on response feedback. Once the participacessfully completes 10 consecutive
correct responses, the sorting principle is shifteéedch of the four versions of the PCET
includes three sorting principles. For the prestéudy, the PCET — Form 1 was used. The
three sorting principles associated with this fevere line thickness, shape and size. The
participant was seated in front of a computer aredgnted with screens showing four figures
oriented horizontally. For each trial, the papamt was required to use the mouse to click on
the figure that did not belong with the other thr&nce the participant responded, the next
screen provided feedback stating “correct” or “imeot.” Directions for the task were as
follows:

In this task you will be shown four objects. Yadllirveed to determine which object

does not belong with the other three. When yotectly choose the object that does

not belong you will be told ‘correct.’ If you chaman incorrect item you will be told

‘incorrect.’

With each presentation of stimuli the subject sead technician says aloud “Click
on the object that does not belong.” The PCET talpgsoximately 10 minutes to complete.
If a participant could not master a single catedbgytest was terminated automatically by
the computer after 144 trials. The PCET yieldedehmajor scores: categories achieved,
total number of errors, and speed. Kurtz and aglies (2004) have also demonstrated good

convergent and divergent validity with similar meies on the WCST with a schizophrenia
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population 6=32). Criterion-related validity was also estatdid for both the PCET and
WSCT as categories achieved and total errors dnrbetsures were found to be related to
measurements of cooperativeness on the job.

Dot Pattern Expectancy Continuous Performance TegDPX-CPT; MacDonald
et al., 2005).There is a wide variety of versions of the Contisi®erformance Test, which
is identified as a measure of sustained attenRerformance on the CPT has been shown to
differentiate between patients with schizophremid aealthy controls (Cornblatt,
Lezenweger, & Erlenmeyer-Kimling, 1989), as welli@gentify persons vulnerable to
schizophrenia (Cornblatt & Keilp, 1994). A moreeat version included the dot pattern
expectancy task. The CPT was first introduced bgvRld, Mirsky, Sarason, Bransome and
Beck in 1956 and included an X and an AX form. Tdnigiinal study asked participants to
visually monitor a series of letters that was pnéseé continuously for 10 minutes. In the X
form, participants were instructed to press a respdey whenever the letter “X’ appeared
in the string. The AX form was slightly more ddfilt as it required participants to press the
response key whenever the “X” appeared, but nassihe letter “A” had appeared
immediately prior to the X. Other versions haverput forth that include the identical
pairs, as well as degraded stimulation (Borga.e2003). The dot pattern expectancy task
(MacDonald et al., 2005) is a variation of the AXradigm that has been found to assess not
only impairments in sustained attention, but theemwecent construct of context processing.

In the present study, the dot pattern expectar®y ®as administered via
computerized testing with a game controller. THXBCPT used configurations of dots
(from Braille font), rather than letters, as cued arobes. The use of dot patterns allowed

researchers to decrease the amount of time in batpiesentation of stimuli since these are
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unfamiliar and therefore less easily stored in wagknemory as compared to letters (Jones,
Sponheim & MacDonald, 2010). DPX-CPT asked paréints to decide whether each
presented stimuli required a target (AX) or norg&dr(BX) response. Participants were
instructed to accordingly press either the targetom-target button on the game controller.
They were instructed to make the target responae #X pattern sequence and press the
non-target button for all other stimuli (BX). Thkatire task was approximately 15 minutes in
duration and participants were provided with ught@e practice sessions prior to the actual
test, based upon their BX results. A BX accuraglpWw 75% suggested that the participant
did not understand the task. Following the practessions, participants completed two
blocks of 40 trials each. Trials were one of foanditions: AX (target cue followed by
target probe), AY (target cue followed by non-tang®be), BX (non-target cue followed by
target probe) and BY (non-target cue followed bg-target probe). In each block 28 trials
(70%) were of the AX condition, 5 trials (12.5%)me\Y, 5 trials (12.5%) were BX, and 2
trials (5%) were BY. The computer program genelaiecuracy ratings (percent of correct
responses) for each of the four conditions. AXusacy and BX accuracy ratings were used
as the performance measures in the present sthdyraiings represented an average of the
scores for two blocks.
Procedures

As previously mentioned, participants in the prestudy were drawn from the pool
of individuals who took part in the B-SNIP studywsayne State University. The B-SNIP
study began in 2007 and Wayne State Universityomasof seven sites comprising this
consortium of research groups throughout the Uriitiadles. The B-SNIP was and continues

to be supported by Grant Number RO1MHO078773 froemNhtional Institute of Mental
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Health. The overall goal of the B-SNIP study wag&xamine similarities and differences in
the genetic and endophenotypic signatures withilzephrenia and bipolar families through
obtaining a variety of measures of neurophysiologyrocognition, and brain structure. In
addition to the clinical and neuropsychologicalegssnents featured in this small study based
on the B-SNIP project, participants also took jpragcans of their brains and eye-tracking
and electrophysiological tasks. They were als@ds$& provide a sample of their blood for
future genetic studies. IRB approval was obtaimedugh the NIMH and the Human
Investigation Committee at Wayne State Universit@07 and was consecutively renewed
each year. The B-SNIP study was ongoing. Howdwoethe purposes of the present study, a
set of data was extracted from the database fdysisand investigation of research
hypotheses. Data was extracted based upon thefdie proposal of this project, which
occurred on November 20, 2011. Any data that leas lcollected since that time for the B-
SNIP study was not included in the sample.

Recruitment of probands diagnosed with schizophrenbipolar | disorder was
multi-faceted. They were recruited from inpatiantts, outpatient units, and community
hospitals and programs that were linked with tlseaech group at Wayne State University.
Community advertisements in the form of flyers, sitds, newspaper ads, and radio
interviews with the principle investigator werealdilized. Key personnel on the research
team contacted local groups such as the Nation@n&k for Mental lliness, as well as
mailings and phone calls to physicians who trepsgeents eligible for the study. Once a
potential participant contacted research staffjef phone screening was completed in order
to determine eligibility (e.g. age, absence of niagical disorder, and interest and

availability of first-degree relatives). The sanggy process was approved by the Human
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Investigation Committee at Wayne State UniversRelatives were recruited through their
family members who had already agreed to partieipathe study. Potential participants
were asked to either encourage their relativesmbact the research team or their consent
was obtained for researchers to contact relativeescribe the study. Community control
participants were recruited via the advertisinghnds described above, as well as
recruitment from a control participant pool maintd by the WSU Department of
Psychiatry.

Following the initial phone screening processtipgrants were scheduled to meet
with the project coordinator to go over an exteaesnformed consent document.
Participants under the age of 18 provided verbsgats in addition to the written consent of
their parent or legal guardian. All participargseived a copy of their consent form and
were advised that they could withdraw from the gtatdany time in the future. At this point,
participants that were determined to be eligiblepfarticipation were assigned a research
number to ensure confidentiality. Access to aladaas limited and was stored under a
unique ID number, separate from the signed corfsemt The document that linked ID
numbers to names was kept in a separate, locked &iabinet and only accessible to one or
two key personnel.

Once a participant agreed to take part in theystadrine test to rule out illicit drug
use was obtained. This initial step was designedduce the potential that substances could
alter the participants’ performance on certain$askolved in the study, including
neuropsychological testing. It also provided sahr@cal information with regard to the
potential for a diagnosis of substance abuse certtignce. The demographic form was

completed by the project coordinator and participen brief interview. This was then
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reviewed and confirmed by the clinical assessdre froject coordinator completed the
reading subtest of the WRAT4 (Wilkinson & Robertsa@06) with the participant to
determine whether or not the participant readlavel sufficient enough to understand the
guestions and tasks involved in the study ¥S85). An alternate form of the WRAT4 was
later completed by the neuropsychology technictandliability purposes.

The participant met with a clinical assessor fgpraximately three hours to complete
clinical measures including the SCID-I/P (Firsakt 2002), SIDP-IV (Pfohl et al., 1995), the
psychiatric, medical and family history forms, amdariety of other symptoms scales. There
were approximately two clinical assessors desighateach site. Clinical assessors were
experienced Masters’ level clinicians, clinical plsglogists, psychiatrists or advanced
graduate students with extensive training. Folf@aglinical assessment, information on
each participant was reviewed in a best estimatgndistic meeting based on findings from
the clinical measures. A senior psychiatrist grcpslogist guided the meeting. Cases were
presented blind to the subject type (i.e. whethergarticipant was a proband, relative or
control). In some cases it was necessary to obtanme information from the participant to
reach a consensus diagnosis. As such, some partisiprere re-contacted. A monthly
diagnostic conference call across the seven siwscanducted throughout the duration of
the study to maintain ongoing inter-rater relidiand provide a forum to discuss difficult
diagnostic cases. Clinical personnel completedresite training using videotapes and
observational methods of completing measures delgening of their involvement in the
study.

Neuropsychological testing for scheduled for thens day or a second visit. This

was dependent upon the availability of both theigipant and the research lab. Research
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staff was trained to adjust the timeframe of praced on an individual basis with each
participant based on factors of fatigue, boredoohemotional responses. The
neuropsychological portion of the study was dividgd two parts: BACS with WMS-III,

and computerized testing. These could be admiesi@ any order, but order was indicated
on the neuropsychological testing form.

Participants were allotted a total of 8 to 10 lsawrcomplete all study related
procedures. For the most part, participation inehigre study took place over the course of
several days. In rare cases, all procedures veenpleted in one day. All participants were
compensated up to $200 for completing study reltesks.

All analyses of data were performed using the IBtdtistical Package for the Social
Sciences, Version 20.0 (SPSS, 2011) program.

Protection of Human Participants

There was minimal risk posed to the participantthis study. Sensitive information
regarding their psychiatric and substance abusedigasssed during clinical assessments
and they may have felt embarrassed or upset. sasewere trained clinicians who were
trained to assist participants with these concefagy. They may have experienced
boredom or fatigue during both the clinical andne@sychological sections of the study.
Participants were provided breaks at their requBsr to joining the study, all key
personnel were required to complete and pass abagbd training course on the Protection
of Human Research Subjects that was administratélebinstitutional Review Board. This
procedure also helped to protect participants agaisks that could potentially occur due to

a lack of awareness of the rights for researchesiyj such as breaches in confidentiality.
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CHAPTER Il
Results

Demographic and Clinical Characteristics of the Sarple

The demographic characteristics of the three grdsghizophrenia relatives, bipolar
relatives, and healthy controls) are shown in Tabl®escriptive statistics were analyzed in
SPSS 20.0 to characterize the samile (L77) with regard to the demographic variables of
age (in years), education (highest grade achiegeder (male or female), ethnicity
(Hispanic vs. Non-Hispanic), race (White/Caucasilack/African American, Asian,
American Indian/Alaskan Native, and other racialugy), and marital status
(married/common-law relationship, widowed, divortssgharated, or never married). The
three groups were compared on these variables Bgiesis for the continuous variables
(age, education, and WRAT4 reading standard semr )chi-square tests for the categorical
variables (gender, ethnicity, race and maritalusfat

Average age was significantly different amongttitee groupst(2, 174) = 5.68p =
.004, with the mean ages of the groups ranging f8@mgears (HC) to 38 years (SCH-REL)
to 40 years (BP-REL). Significant differences iraggeof education were also found among
the three groups$;(2, 173) = 10.20p < .001. Significant differences in WRAT4 standard
scores were revealed(2, 161) = 3.30p =.039. However, post hoc comparison using
Tukey’'s HSD showed that group differences only apphed significance. The
schizophrenia relatives’ WRAT4 scores were lowantthose of the bipolar relativgs<
.081) and healthy controls (p = .058). Regardawal identity, significantly more family
members identified themselves as African Americathe SCH-REL groug?(2, N = 177)

=18.11,p < .001, and significantly more family members itifeed themselves as Caucasian
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in the BP-REL groupy’(2, N = 177) = 16.48p < .001. The three groups differed on the
demographic variable of marital staty§6, N = 177) = 14.08p =.029 with 31% of the
SCH-REL group married, 50% of the BP-REL group mearrand 23% of the HC group
married. Groups were not significantly differenttbie variables of gender and ethnicity
(Hispanic vs. non-Hispanic), nor the racial catéggoof Asian, American Indian/Alaskan
Native, and other racial group.

The clinical characteristics of the sample by gréschizophrenia relative, bipolar
relative, and healthy control) are shown in Tabld_Retime prevalence rates (scored as
present vs. absent) for each of the diagnostigoaies presented in Table 2 were compared
among groups using chi-square analysis. By demithe healthy control group was
expected to show a very low incidence of any Axasd Il disorders. Therefore, the healthy
control group was not included in the analysess Bfiowed for 2 x 2 contingency tables to
be used. Diagnostic information was missing forrfdividuals. The two groups when
evaluating clinical characteristics, therefore,sisted of 54 schizophrenia relatives and 49
bipolar I relatives. There were no differencesfitime history for any Axis | diagnosis
among the two groups. Twenty-six individuals welassified as absent for this item and
removed from further analysis of the specific typésxis | diagnoses (yielding sample of
77 relatives with history of some Axis | disordehi-square analysis revealed that a
significantly greater proportion of schizophrergdatives had a lifetime diagnosis of a
schizophrenia spectrum disordgi(1, N = 77) = 6.09p =.014. A significantly greater
proportion of bipolar | relatives had a lifetimeagnosis of any bipolar disordgf(1, N =
77) = 3.95p =.047. No differences in lifetime prevalence satere noted between

schizophrenia relatives and bipolar | relativestfa following Axis | disorders: lifetime
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history of psychotic disorder, depressive disordangiety disorders, substance use
disorders, adjustment disorders, and the othegoate Furthermore, the two groups were
not different in the frequency of any Axis Il digier.

Overview of Methods for Testing Assumptions with Inplications for Interpretation

Data screening procedures included identificatibmissing values, identification of
outliers, and testing of the assumptions of nonydinearity, and homogeneity of variance-
covariance (univariate and multivariate). Thesecedures will be specifically discussed
prior to review of the results for each set of hyj@ses.

Furthermore, to address a design issue with regardlependence of data, the
results for each hypothesis will be discussed twidae complication of the design of this
study involved the violation of the assumptionrmaleépendence of observations. There were
20 families (a total of 43 participants) where mttran one relative of a single proband
participated in the study and were therefore digskinto the same family group. It cannot
be assumed that data obtained from individualsngghg to the same family are independent
of one another given that relatives interact wahleother typically from an early age, as
well as share common genes (Faraone et al., 2@@@I$on et al., 2007). Hierarchical linear
models are suggested to address problems of ng@ndent data (Cone and Foster, 2006).
However, these techniques were determined to benloiethe scope of this dissertation;
therefore, an alternative analysis was followetie Tultiple family members could have
been randomly deleted so that only one family merpke group remained in the analysis.
This deletion would have resulted in smaller sansptes per group which would result in a
sacrifice of more power. The power analysis thas wonducted prior to data analysis

recommended that a minimum of 50 participants peugwould yield power close to 80%
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with a medium effect size and alpha value of .dter&fore, it was determined that for the 20
families where several relatives were includechemgample, data was averaged for these
members based upon the recommendation from ConEastdr (2006). Analyses for each
hypothesis are first presented for the full dataset taking into consideration the violation
of nonindependence of data within families. Anak/$or each hypothesis are next
considered using an adjusted dataset where muléipidy members’ scores are averaged for
each variable of interest. This approach is lessitive than the first, but also more
conservative. Therefore, it can be assumed tleatirtie findings fall somewhere in the
middle of each method. There were 17 families with members included in the sample.
There were three families with three members inetlich the sample. In cases where there
was data for a given variable for only one familgmber, that participant’s data was used to
represent the family unit even if other variablesthe family consisted of averaged data
from multiple family members. The full datasdiers to a sample size of 177. The smaller,
adjusted dataset, or family averaged dataset srédea sample size of 154. Group sizes for
the second method following the data averaging wfipie family members are as follows:
46 SCH-RELs, 49 BP-RELs, and 59 HCs. These nund@rersompared to 59 SCH-RELs, 54
BP-RELs, and 64 HCs in the full dataset as showrainle 1.
Hypothesis 1: Group Comparisons of Personality Dirensions

Table 3 is presented to provide the reader withinansary of how the four personality
trait variables of interest are measured basedDR-®V ratings. For the main analyses,
SIDP-1V individual items were summed to obtain casife scores as presented in Table 3.

The variable name (e.g. cluster A traits) and messfivariable (e.g. cluster A total score)
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are used interchangeably herein. Individual iteore rating scales were reviewed in the
Methods section.
Table 3

Summary of the Four Personality Dependent Variablesved from SIDP-IV

Variable name SIDP-IV measurement Score range
Cluster A Traits Cluster A total score 0-69
Avoidant Traits Avoidant total score 0-21
Cluster B Traits Cluster B total score 0-99
Obsessive Compulsive Traits Obsessive compulsied soore 0-24

Note. Score ranges for SIDP-1IV measurements are diraeakiSIDP-1V = Structured
Interview for DSM-IV Personality by Pfohl, Blum, dZimmerman in 1995.
Analysis of full dataset N = 177).

Data screening. The four main personality variables (Cluster A T&eore,

Avoidant Total Score, Cluster B Total Score, and&isive-compulsive Total Score) were
evaluated for missing data. There were eight cagthsmissing personality data
(approximately 5% of the total sample). Therefthhese cases were removed from the
analyses using listwise deletion in SPSS 20.0.

Frequencies, descriptive statistics, box-plotd, tem- and leaf- plots were examined
to identify univariate outliers and their poteniiagfluence on the results for each of the
personality dependent variables. The number ofaridte outliers identified for each
personality DV varied from zero to nine. These sagere examined for unusual patterns.
There were three cases that produced outliers aa than one personality-related dependent
variable. For these three cases, the participashtabso been diagnosed with one or two

personality disorders. Given that a personalitpidier diagnosis represented an extreme
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score on the SIDP-IV that was expected in this $entipese cases remained in the dataset.
According to Tabachnick and Fidell (2001), MANOV# particularly sensitive to outliers.
Therefore, in order to reduce the impact of thdienston multivariate statistics, the four
main personality variables were recoded so thavahges for these outliers were replaced
with the accepted maximum value as shown by stewhieaf- plots. This resulted in
transformations of scores for six cases on clusttal score, sixteen cases on avoidant total
score, ten cases on cluster B total score, and ttages on obsessive compulsive total score.

To assess the potential impact of multivariatdienst, Mahalanobis distance critical
values were calculated using procedures outline@aiachnick and Fidell (2001). For
Hypothesis 1, a Mahalanobis critical value of 20aban alpha level of .001 was computed.
Three multivariate outliers were identified wheralgsis of Mahalanobis distance was based
upon the variables of cluster A total score, avoidatal Score, cluster B total score, and
obsessive-compulsive total score prior to themgfarmation to address univariate outliers.
Following the variable transformation, no multivag outliers were identified.

Univariate normality was assessed for every coatlwn of independent variable
level (SCH-REL, BP-REL, and HC) with each dependemiable (cluster A total score,
avoidant total score, cluster B total score, obhgessompulsive total score) using
histograms, normality plots and skewness and kigri@dues also based upon
recommendations made by Tabachnick and Fidell (200hivariate normality was first
assessed using the personality-related dependealbhes prior to the data transformation to
reduce the impact of outliers. These tests showsdipe skewness for all 12 variable
combinations with most falling outside of the recoended range of -1 to 1. Kurtosis values

also suggested nonnormality for most variable coatimns. Univariate normality was then
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assessed following the data transformation of #regnality-related dependent variables.
Skewness and kurtosis values improved and varidéllesithin the recommended ranges
for these values, with the exception of avoidatdltscore, which was positively skewed and
showed distributions with leptokurtosis, which icaties that the distribution is overly peaked
and has long, thin tails (Mertler & Vannatta, 2Q02)Jthough the avoidant total score
variable violates the assumption of normality, #wot transformed. Tabachnick and Fidell
(2001) suggest that MANOVA is fairly robust to \atibns of normality. Therefore,
transformation may be unnecessary. Linearity waess®d by creating scatterplots of the
dependent variables for Hypothesis 1, as well bsulzding Pearson correlation coefficients
between every combination of dependent variabldg variables appeared fairly linear.
Homogeneity of variance-covariance was evaluateohgihe MANOVA procedure.
Combined with fairly equal group sample sizesgaificant Box’s Test revealed that equal
variances could not be assume0, 88714) = 2.20, p = .002. Therefore, Pillaizce will
be interpreted as the MANOVA test statistic. Givieat equal variances cannot be assumed
Pillai’s trace is recommended for interpreting MAM® results (Mertler & Vannatta, 2002).
Main analyses. A one-way multivariate analysis of variance (MANOYWas
conducted to determine if there were differencebénthree relative groups (schizophrenia
vs. bipolar | disorder vs. healthy control) onreelar combination of cluster A personality
traits, avoidant personality traits, cluster B paiity traits, and obsessive compulsive
personality traits. Data on all four dependentaldes was missing for 11 participants and,
therefore, deleted listwise from the analysis. aDagre first transformed to eliminate outliers
for all four of the dependent variables. See t&cdption in the previous section for

specific transformations. MANOVA results indicatgrsficant group differences in relative



76

type with respect to personality traits, Pillai'sa€e = 0.24F(8, 322) = 5.51p <.01,
multivariate eta=.12,

Analysis of variance (ANOVA) was conducted on edependent variable as a
follow-up test to MANOVA. Relative type (schizopimia, bipolar | disorder, healthy
control) group differences were significant forstler A total score; (2, 163) = 15.25p
<.001, partial efa=.16. Relative type group differences were significatdvoidant total
scoreF(2, 163) = 3.41p = .035, partial efa=.04. Relative type group differences were
significant for cluster B total scorB(2, 163) = 3.47p = .034, partial efa=.04. Relative type
group differences were significant for obsessivepolsive total score;(2, 163) =5.17p =
.007, partial eta=.06. These results suggest that although significaféifices were found
on all multivariate and univariate analyses, efieees were below .20, which could be
considered small (Ferguson, 2009). Table 4 preseasss and standard deviations for the
personality variables by relative group. Furtherepdrable 4 summarizes results of the
follow-up ANOVASs to assess group differences onheaersonality variable

The Bonferroni post hoc analysis specified the feilg relative type group
differences. The cluster A total score for theizgphrenia relatives significantly differed
from both the bipolar | relative and healthy cohtimups (both ap < .001). This supports
Hypothesis 1a and suggests that relatives of gatieith schizophrenia demonstrate more
schizophrenia-spectrum personality traits than laiplorelatives or healthy controls. On
avoidant total score, the only significapt£ .032) differences were between the
schizophrenia relative and healthy control groupkis partially supports Hypothesis 1b and
suggests that relatives of patients with schizaprdemonstrate more avoidant personality

traits than healthy controls, but did not diffesrfr the bipolar | relatives on this dimension.
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On cluster B total score, the only significant (089) differences were between the
schizophrenia relative and healthy control groupkerefore, Hypothesis 1c is not
supported. On obsessive-compulsive total scoeeptity significanty = .002) differences
were between the bipolar | relative and healthytr@digroups. This finding partially
supports 1d and suggests that relatives of patveititsbipolar | disorder demonstrate more
obsessive compulsive personality traits than céstrbjects, but did not differ on this
dimension from relatives of patients with schizapha..

Table 4

Means and Standard Deviations for SIDP-IV Persapdfieasures by Relative Group with
Statistical Analysis of Group Differences Using ANOfor Full Dataset

Schizophrenia Bipolar Healthy
Relatives Relatives Controls
(n=53) (n=50) (n=63)
Dependent Variable M SD M SD M SD F(2,163) p

Cluster A Total Score 7.3Q, 4.03 428, 3.74 3.5% 3.59 15.25 .000
Avoidant Total Score 2.30 3.42 1.4, 223 1.05 201 341 .034
Cluster B Total Score 5.87 451 5.3, 3.86 3.94 4.01 3.47 .035

OBCMP Total Score  3.4¢ 2.93 456 3.28 2.8 224 5.17 .007

Note.Means sharing a common subscript in each row ddiffer significantly at p < .05
according to Bonferroni correction procedure fortple comparisons. SIDP-IV =
Structured Interview for DSM-IV Personality (Pfadtlal., 1995); ANOVA = Analysis of
Variance; OBCMP = Obsessive Compulsive.

Analysis of adjusted datasetN = 154). The reader is again referred to Table 3,
which summarizes the four SIDP-IV (Pfohl et. aB9%) personality trait measures.

Data screening. Prescreening of data after scores on the deperdaables were

averaged for multiple members per family resultedimilar results as to the screening of

data for Hypothesis 1 that occurred previously sd¥ig data on the personality variables
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existed for seven cases, which represented lesS#eof the sample. Therefore, these cases
were deleted using the listwise default functioSPSS 20.0. As MANOVA is particularly
sensitive to outliers, the four main personalityiatles were re-coded to reduce the impact
of outliers on the multivariate statistics. Théues that represented outliers per each of the
four variables were replaced with the accepted mari value that was shown by stem- and
leaf- plots. This resulted in transformations adres for six cases on cluster A total score,
eight cases on cluster B total score, 14 casesadant total score, and three cases on
obsessive compulsive total score. Following vdeatansformation no multivariate outliers
were revealed using Mahalanobis distance calculaNl@rmality was first visually assessed
using histograms. This revealed positive skewfmsall variables. However, kurtosis and
skewness values fell within the accepted rangéo(d)) for all variables. Combined with the
knowledge that MANOVA is fairly robust to violatisrof normality (Tabachnick & Fidell,
2001), these values indicated that no transformatwere necessary to improve normality.
Linearity was assessed via scatterplots of thertipd variables. These appeared fairly
linear. Finally, homogeneity of variance-covarianeas evaluated during the MANOVA
procedure. Combined with fairly equal group sangies, a nonsignificant Box’s Test
revealed that equal variances could be assuR{20, 66021) = 1.3 = .13. Therefore,
Wilk’'s Lambda could be interpreted as the MANOVAttstatistic.

Main analyses. A one-way multivariate analysis of variance (MAMA) was
conducted to determine if there were differencebénthree relative groups (schizophrenia
vs. bipolar | disorder vs. healthy control) onreelar combination of cluster A personality
traits, avoidant personality traits, cluster B paiity traits, and obsessive compulsive

personality traits. This MANOVA was conducted i sample of participants wherein the
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dependent variable scores for multiple memberseffamily were averaged to obtain one
score for each redundant family, reducing the nabdataset from 177 to 154 participants.
Groups remained fairly equal in size with 46 SCHERE9 BP-RELSs, and 59 HCs. Data on
all four dependent variables was missing for sepaticipants and therefore, deleted from
the analysis. As previously described, data wese tiiansformed to address multivariate
outliers for each of the four dependent variabl$ANOVA results indicate significant
group differences in relative type with respegbéosonality traits, Wilk’'s Lambda = 0.81,
F(8, 282) = 3.89p <..001, multivariate efa= .10.

Analysis of variance (ANOVA) was conducted on edependent variable as a
follow-up test to MANOVA. Relative type (schizogmia, bipolar | disorder, healthy
control) group differences were significant forstier A total scorei (2, 144) = 9.20p
<.001, partial efa=.11. Relative type group differences were significamtdvoidant total
score,F(2, 144) = 3.66p =.012, partial efa=.05. Relative type group differences were
significant for cluster B total scorB(2, 144) = 4.54p =.028, partial efa=.06. Relative type
group differences were significant for obsessivapolsive total scoreé(2, 144) = 6.03p =
.003, partial eta=.08. These results suggest that although significafiérdifices were found
on all multivariate and univariate analyses, ef@zes were below .15, which could be
considered small (Ferguson, 2009). Table 5 presea#s and standard deviations for the
personality variables by relative group. Furtherepdrable 5 summarizes results of the

follow-up ANOVASs to assess group differences orhgaersonality variable.
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Table 5

Means and Standard Deviations for SIDP-IV Persdapdfieasures by Relative Group with
Statistical Analysis of Group Differences Using ANCfor Adjusted Dataset

Schizophrenia Bipolar Healthy
Relatives Relatives Controls
(n=43) (n=46) (n=58)
Dependent Variable M SD M SD M SD F(2,163) p

Cluster A Total Score 9.02, 6.18 585 6.71 3.96, 4.86 9.20 .000
Avoidant Total Score 1.84 2.01 1.3%; 158 09} 156 3.66 .028
Cluster B Total Score 845 7.81 7.0%p, 7.11 450 5.45 4.54 .012

OBCMP Total Score 3.59 2.90 472 331 2.8Q 2.23 6.03 .003

Note.Means sharing a common subscript in each row ddiffer significantly at p < .05
according to Bonferroni correction procedure fortiple comparisons. SIDP-IV =
Structured Interview for DSM-IV Personality (Pfadtlal., 1995); ANOVA = Analysis of
Variance; OBCMP = Obsessive Compulsive.

The Bonferroni post hoc analysis specified the fellg group differences. The
cluster A total score for the schizophrenia rekgigignificantly differed from both the
bipolar | relative and healthy control groups. $figance values were at levelspf .036
andp < .001, respectively. This supports Hypothesisridisuggests that relatives of patients
with schizophrenia demonstrate more schizophrgmégtsum personality traits than bipolar |
relatives or healthy control groups. On avoidatultscore, the only significanp € .023)
differences were between the schizophrenia relaingehealthy control groups. This
partially supports Hypothesis 1b and suggestsréfatives of patients with schizophrenia
demonstrate more avoidant personality traits tlwantrols, but did not differ from relatives of
patients with bipolar | disorder on this dimensiddn cluster B total score, the only

significant = .012) differences were between the schizophnatéive and healthy control
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groups. Therefore, Hypothesis 1c was not suppor@uobsessive compulsive total score,
the only significantg = .002) differences were between the bipolardtre¢ and healthy
control groups. This finding partially supportspdghesis 1d and suggests that relatives of
patients with bipolar | disorder demonstrate mdysessive compulsive personality traits
than healthy control participants, but did notelifbn this dimension from relatives of
patients with schizophrenia.
Hypothesis 2: Group Comparisons of Cognitive Functining

Table 6 is presented to provide the reader wghramary of performance measures
(dependent variables) used to assess cognitivéidaimy in the domains of attention,
working memory, and executive functioning in Hypedls 2. Where normative data was
available, raw scores were converted-srores (BACS; Keefe et al., 2008) or subtest dcale
scores (WMS-III; Wechsler, 1997b) prior to analysis

Analysis of full dataset N =177).

Data screening. The eight cognitive variables as described weréuated for
missing data. There was more missing cognitiva tten had previously been found in the
personality data, and as such, the patterns oimgistata were examined. Nineteen
participants were missing all cognitive data, whiepresented 10.7% of the total sample. In
the majority of these cases, it appeared thatahtcgant had completed the first part of the
study (the clinical evaluation), but did not rettoncomplete the cognitive assessment. An
additional ten individuals (5.7% of the total sagjghad completed the BACS assessment,
but had missing computerized data (PCET only, CRY, @r both measures). In the
majority of these cases, records indicated thattimeputer had malfunctioned. Therefore,

missing data for the cognitive variables rangedhftd.7% to 16.4% of the total sample.
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Table 6

Summary of the Eight Cognitive Dependent Variables

Cognitive Task Performance Measure Domain

BACS Symbol Coding No. correct symbols copied irs@0ondszscore) Attention

DPX- CPT AX Accuracy % of correct responses to #iXls® on CPT Attention
DPX-CPT BX Accuracy % of correct responses to BXi4® on CPT Attention
BACS Digit Sequencing  No. of correct responses eaed toz-score Working

Memory

WMS-III Spatial Span No. of correct responses (forwards and backward) Working

Scale Score
Memory
BACS Tower of London  No. of correct responses camaetoz-score Executive
Functioning
PCET Categories No. of total categories achieveB@ET Executive
Functioning
PCET Errors No. of total errors on PCET Executive
Functioning

Note BACS = Brief Assessment of Cognition (Keefe et 2004, 2008); DPX-CPT = Dot
Pattern Expectancy Continuous Performance Testdaald et al., 2005); WMS-III =
Wechsler Memory Scale, Third Edition (Wechsler, 2199 PCET = Penn Conditional
Exclusion Test (Kurtz et al., 2005).

3AX trials are trials during which a target cueddidwed by a target probBBX trials are
trials during which a non-target cue is followedatarget probe.
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Based upon recommendations from Mertler and Vaar§a002), the Hypothesis 2
analyses were conducted using two alternative @gpes to the missing data. The 29
participants were deleted from the analyses usstgise deletion in SPSS 20.0, which
resulted in a reduction in sample size (n = 148)thereby power. The analyses were then
also run by replacing the missing values with #ges mean for that variable, rather than
using deletion. Both analyses yielded similar lssuTherefore, only the first alternative
(i.e. deleting the cases via listwise deletion) isd reported.

Frequencies, descriptive statistics, box-plotd, gem- and leaf- plots were examined
to identify univariate outliers and their poteniigfluence on results for each of the cognitive
dependent variables. The number of univariatdeystidentified for each cognitive DV
varied from zero to fifteen. As MANOVA is particulg sensitive to outliers (Tabachnick
and Fidell, 2001) cognitive variables with outlierere recoded so that the values for these
outliers were replaced with the accepted maximulmevas shown by stem- and leaf- plots.
This resulted in transformations of scores for etegases on CPT AX Accuracy, fifteen
cases on CPT BX Accuracy, one case on BACS Digju&ecing, seven cases on BACS
Tower of London, and five cases on PCET Categofiesassess the potential impact of
multivariate outliers, Mahalanobis distance critiaues were calculated using procedures
outlined by Tabachnick and Fidell (2001). For Hypstis 2, a Mahalanobis critical value of
26.13 at an alpha level of .001 was computed. iOeistified one multivariate outlier and
this case was deleted from the dataset prior ttysisa

Univariate normality was assessed for every coatlwn of independent variable
level (SCH-REL, BP-REL, and HC) with each cognitdependent variable (BACS Symbol

Coding, CPT AX accuracy, CPT BX accuracy, BACS D&gquencing, WMS-III Spatial
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Span, BACS Tower of London, PCET categories, anBP&rrors) using histograms,
normality plots and skewness and kurtosis valuss ladsed upon recommendations made by
Tabachnick and Fidell (2001). Univariate normalits assessed following outlier
transformation. Skewness and kurtosis valuesnigtin the recommended range (-1 to 1)
for most of the cognitive variables. CPT BX acayravas negatively skewed for all three
family groups, with skewness values around -1.2 PRET categories variable was
similarly negatively skewed for the healthy congobup. Although these variables suggest
violations of the assumption of normality, they et transformed as MANOVA is fairly
robust to violations of normality (Tabachnick & Elf 2001). Linearity was assessed by
creating scatterplots of the dependent variablesl§pothesis 2, as well as calculating
Pearson correlation coefficients between every éoation of dependent variables. The
variables appeared fairly linear. Homogeneity afarece-covariance was evaluated during
the MANOVA procedure. Combined with fairly equabgp sample sizes, a nonsignificant
Box’s Test revealed that equal variances couldssaraedfF(72, 52455) = 1.18, p = .136.
Therefore, Wilk’'s Lambda will be interpreted as MANOVA test statistic.

Main analyses. A one-way multivariate analysis of variance (MANOYWas
conducted to determine if there were differencebénthree relative groups (schizophrenia
vs. bipolar | disorder vs. healthy control) onreelar combination of attention (measured by
BACS Symbol Coding, CPT AX accuracy, and CPT BXuaacy), working memory
(measured by BACS Digit Sequencing and WMS-III &b&pan), and executive
functioning (measured by BACS Tower of London, PCGlategories, and PCET errors).

MANOVA results indicate significant group differegcin relative type with respect to
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cognitive functioning, Wilk’'s Lambda = 0.7F(16, 274) = 2.38p =.002, multivariate
etd =.12.

Analysis of variance (ANOVA) was conducted on edependent variable as a
follow-up test to MANOVA. Relative type (schizopimia, bipolar | disorder, healthy
control) group differences were significant for BEBGymbol Coding scor&(2, 144) =
10.64,p <.001, partial eta=.13. Relative type group differences were significamtthe
WMS-IIl Spatial Span scor&(2, 144) = 9.57 p <.001, partial efa=.12. Relative type group
differences were significant for the BACS Towerl.ohdon scoref(2, 144) = 3.24p =
.042, partial eta=.04. Relative type group differences were significamtPCET errorsk(2,
144) = 5.13p = .007, partial efa=.07. Relative type group differences were not Siggnt
for CPT AX Accuracy, CPT BX Accuracy, the BACS Oi§equencing score and PCET
Categories. These results suggest that althougffisant differences were found on all
multivariate and univariate analyses, effect siwere below .15, which could be considered
small (Ferguson, 2009). Table 7 presents the maashstandard deviations for the
personality variables by relative group. Furtherepdrable 7 summarizes results of the
follow-up ANOVAs to assess group differences onheamgnitive variable.

The Bonferroni post hoc analysis specified the feilg relative type group
differences. The BACS Symbol Coding score forgtieizophrenia relatives differed
significantly = .005) from the healthy control group, but was significantly different
from the bipolar | relative group. Similarly, tBACS Symbol Coding score for bipolar |
relatives differed significantlyp(< .001) from the healthy control group, but was not
significantly different from the schizophrenia ri&f@ group. These findings support

Hypothesis 2a suggesting that both schizophrerdebgoolar | relatives show impairments
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on one measure of attention when compared to heedihtrols. However, these findings do
not support Hypothesis 2b as the schizophrenigivelgroup did not show significantly
greater impairment when compared to the bipolatiked group.

Table 7

Means and Standard Deviations for Cognitive Perfamoe Measures by Relative Group
with Statistical Analysis of Group Differences UsBNOVA for Full Dataset

Schizophrenia Bipolar Healthy

Relatives Relatives Controls

(n=47) (n=43) (n=57)
Dependent M SD M SD M SD
Variable F p
BACS -0.19, 0.99 0.02, 0.95 0.64, 0.95 10.64  .000
Symbol Codin§
DPX-CPT 94.26 4.57 9487 4.83 9598 4.35 1.91 152
AX Accuracy’
DPX-CPT 89.10 14.27 89.71 13.76 9254 12.69 0.97 .381
BX Accuracy
BACS -0.46 0.92 -0.15 0.98 -0.15 1.00 1.58 .209
Digit Sequencing
WMS-III 7.68 3.35 10.0G6 3.37 10.33 3.07 9.57 .000
Spatial Spah
BACS -0.33 1.04 0.08, 0.98 0.12, 0.88 3.24 .042

Tower of LondoA
PCET Categorié’s 2.34 0.67 2.40 0.73 2.60 0.59 2.20 115

PCET Error§ 35.79 1592 29.21L;: 16.33 24.63 19.91 5.13 .007

Note.Means sharing a common subscript in each row ddiffer significantly at p < .05 according
to Bonferroni correction procedure for multiple qmamisons. Bonferroni multiple comparisons are
only shown for significanE tests. BACS = Brief Assessment of Cognition (Kestfal., 2004,

2008); DPX-CPT = Dot Pattern Expectancy Continudegormance Test (MacDonald et al., 2005);
WMS-III = Wechsler Memory Scale, Third Edition (Whester, 1997b); PCET = Penn Conditional
Exclusion Test (Kurtz et al., 2005).

2df = 2, 144 Lower scores are indicative of worse performancéhercognitive measuréHigher
scores are indicative of worse performance (spdifi, more errors) on the cognitive measure.
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The WMS-III Spatial Span scaled score for the zmbinrenia relative group differed
significantly from both the bipolar I relative € .003) and healthy contrgb € .001) groups.
These findings lend partial support to both Hypsifi@a and 2b suggesting that only
schizophrenia relatives demonstrate impaired perdoce on one measure of working
memory when compared to bipolar | relatives andthga&ontrols.

The follow-up ANOVA revealed relative type grouiferences on the BACS Tower
of London. However, post host analysis showedtti@score for schizophrenia relatives as
compared to healthy controls only approached saarite p = .058). This finding does not
support either Hypothesis 2a or 2b for this patiicmeasure of executive functioning.

PCET errors for the schizophrenia relatives ditesignificantly p = .005) from the
healthy control group. This partially supports ldtigesis 2a, but not Hypothesis 2b
suggesting that only schizophrenia relatives shanse performance on a measure of
executive functioning when compared to healthy st

Analysis of adjusted datasetN = 154). The reader is again referred to Table 5
which summarizes the eight performance measureefdent variables) used to assess
cognitive functioning in the three main domainsatiention (A), working memory (WM),
and executive functioning (EF).

Data screening. As had also occurred in the analysis of the fuladat for the
second hypothesis (previous section), it was ndtibat there was more missing cognitive
data than had been found in the personality dathaa such, patterns of missing data were
examined. Fourteen participants were missingaghtive data, which represented 9.1% of
the total sample. In the majority of these cadesppeared that the participant had completed

the first part of the study (the clinical evaluatipbut did not return to complete the cognitive



88

assessment. An additional eight individuals (5.2%e total sample) had completed the
BACS assessment, but had missing computerized &&T only, CPT only, or both
measures). In the majority of these cases, rec¢odisated that the computer had
malfunctioned. Therefore, 14.3% of the total satd missing data on at least two and up
to all eight of the cognitive variables. Based mpecommendations from Mertler and
Vannatta (2002), the Hypothesis 2 analyses to addrenindependence were conducted
using two alternative approaches to the missing.d@he 22 participants were deleted from
the analyses using listwise deletion in SPSS 2h@;h resulted in a reduction in sample
size (n = 132) and thereby power. The analyses tien also run by replacing the missing
values with the series mean for that variable eathan using deletion. Both analyses
yielded the same results. Therefore, only thé &ternative (i.e. deleting the cases) will be

reported.

Frequencies, descriptive statistics, box-plotd, stem- and leaf- plots were examined
to identify univariate outliers and their poteniigfluence on results for each of the cognitive
dependent variables. The number of univariatdeystidentified for each cognitive DV
varied from zero to thirteen. As MANOVA is partiauly sensitive to outliers (Tabachnick
and Fidell, 2001) cognitive variables with outli¢fise of eight variables) were recoded so
that the values for these outliers were replacel thie accepted minimum or maximum
value as shown by stem- and leaf- plots. Thisltedun transformations of scores for ten
cases on CPT AX accuracy, thirteen cases on CPad8Mracy, one case on BACS Digit
Sequencing, three cases on BACS Tower of Londahf@ur cases on PCET categories. To
assess the potential impact of multivariate owt|iarMahalanobis distance critical value was

calculated using procedures outlined by TabachankFidell (2001). For the Hypothesis 2
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re-analysis, a Mahalanobis critical value of 26a1an alpha level of .001 was computed. No

multivariate outliers were identified using thisoapach.

Univariate normality was assessed for every coathon of independent variable
level (SCH-REL, BP-REL, and HC) with each cognitdependent variable (BACS Symbol
Coding, CPT AX accuracy, CPT BX accuracy, BACS D&gquencing, WMS-IIl Spatial
Span, BACS Tower of London, PCET categories, anBP&rors) using histograms,
normality plots and skewness and kurtosis valuss ladsed upon recommendations made by
Tabachnick and Fidell (2001). Univariate normalitgs assessed following outlier
transformation. Skewness and kurtosis valuesvighiin the recommended range (-1 to 1)
for all of the cognitive variables, suggesting mwious violations of normality. Linearity
was assessed by creating scatterplots of the depewariables for the Hypothesis 2 re-
analysis, as well as calculating Pearson correlataefficients between every combination
of dependent variables. The variables appeardg fmear. Homogeneity of variance-
covariance was evaluated during the MANOVA proced@ombined with fairly equal
group sample sizes, a nonsignificant Box’s Testaéad that equal variances could be
assumedi(72, 41174) = 1.25, p = .075. Therefore, Wilk's Ltzda was interpreted as the

MANOVA test statistic.

Main analyses. A one-way multivariate analysis of variance (MANOYWas
conducted to determine if there were differencebénthree relative groups (schizophrenia
vs. bipolar | disorder vs. healthy control) onreelar combination of attention (measured by
BACS Symbol Coding, CPT AX accuracy, and CPT BXuaacy), working memory
(measured by BACS Digit Sequencing and WMS-III &b&pan), and executive

functioning (measured by BACS Tower of London, PCGlategories, and PCET errors).
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MANOVA results indicate significant group differegcin relative type with respect to
cognitive functioning, Wilk’'s Lambda = 0.7&(16, 244) = 2.50p = .001, multivariate
etd =.14.

Analysis of variance (ANOVA) was conducted on edependent variable as a
follow-up test to MANOVA. Relative type (schizopimia, bipolar | disorder, healthy
control) group differences were significant for BEBGymbol Coding scor&(2, 129) =
12.30,p <.001, partial eta=.16. Relative type group differences were significamtthe
WMS-IIl Spatial Span scor&(2, 129) = 10.38 p <.001, partial eta=.14. Relative type
group differences were significant for the BACS Bowf London score(2, 129) = 3.82p
= .024, partial efe=.06. Relative type group differences were significamtPCET Errors,
F(2, 129) = 4.02p = .020, partial efa=.06. Relative type group differences were not
significant for CPT AX accuracy, CPT BX accurady BACS Digit Sequencing score and
PCET categories. These results suggest that althsiggificant differences were found on
all multivariate and univariate analyses, effezesiwere below .20, which could be
considered small (Ferguson, 2009).

The Bonferroni post hoc analysis specified the feilg relative type group
differences. The BACS Symbol Coding score forgtiegizophrenia relatives differed
significantly p < .001) from the healthy control group, but was significantly different
from the bipolar | relative group. Similarly, tBACS Symbol Coding score for bipolar |
relatives differed significantly(= .004) from the healthy control group, but was not
significantly different from the schizophrenia ri&fa@ group. These findings support
Hypothesis 2a suggesting that both schizophrerdebgoolar | relatives show impairments

on one measure of attention when compared to heedihtrols. However, these findings do
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not support Hypothesis 2b as the schizophrenigivelgroup did not show significantly
greater impairment when compared to the bipolafdtive group.

The WMS-III Spatial Span scaled score for the zmbinrenia relative group differed
significantly from both the bipolar I relative € .001) and healthy contrgb € .001) groups.
The bipolar I relative and healthy control grouperevnot significantly different from one
another. These findings lend partial support tih lbtypothesis 2a and 2b suggesting that
only schizophrenia relatives demonstrate impaimdiopmance on this measure of working
memory when compared to bipolar | relatives andthga&ontrols.

The BACS Tower of London score for the schizoplaealative group differed
significantly (p = .029) from the healthy contrabgp, but was not significantly different
from the bipolar | relative group. Significant difences were not shown between the bipolar
| relative and healthy control groups. Therefohese findings lend partial support to
Hypothesis 2a suggesting that schizophrenia reatéhow impairments on one measure of
executive functioning when compared to healthy st yet bipolar | relatives do not.
Furthermore, these findings do not support Hyposh&ls as the schizophrenia relative group
did not show significantly greater impairment wheemmpared to the bipolar | relative group.

PCET errors for the schizophrenia relatives ditesignificantly p = .016) from the
healthy control group. This partially supports ldtfgesis 2a, but not Hypothesis 2b
suggesting that only schizophrenia relatives shanse performance on a measure of
executive functioning when compared to healthy st Table 8 presents the means and
standard deviations for the cognitive variablepabsticipant group. Table 8 also summarizes
results of the follow-up ANOVAS to assess relatiyge group differences on each cognitive

variable.
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Table 8

Means and Standard Deviations for Cognitive Perfamoe Measures by Relative Group
with Statistical Analysis of Group Differences UsANOVA for Adjusted Dataset

Schizophrenia Bipolar Healthy

Relatives Relatives Controls

(n=38) (n=42) (n=52)
Dependent M SD M SD M SD
Variable F p
BACS -0.26, .94 0.0 .93 0.7, .95 12.30 .000
Symbol Codin§
DPX-CPT 94.13 4.58 94.84 499 9594 457 1.70 .188
AX Accuracy’
DPX-CPT 87.87 14.48 88.75 1452 9236 1284 1.37 .259
BX Accuracy
BACS -0.38 .85 -0.18 1.01 -0.10 .98 0.95 .390
Digit Sequencing
WMS-III 7.59, 3.06 10.08 3.18 10.46, 3.09 10.38 .000
Spatial Spah
BACS -0.39, .94 0.07%p, .97 0.13 .88 3.82 .024

Tower of LondoA
PCET Categorié’s 2.35 .67 2.35 .75 2.60 .59 2.10 126

PCET Error§ 3492 1553 2947 1557 245G 19.56 4.02 .020

Note.Means sharing a common subscript in each row ddiffer significantly at p < .05
according to Bonferroni correction procedure fortiple comparisons. Bonferroni multiple
comparisons are only shown for significkntiests. BACS = Brief Assessment of Cognition
(Keefe et al., 2004, 2008); DPX-CPT = Dot Pattexpé&ttancy Continuous Performance
Test (MacDonald et al., 2005); WMS-I1Il = Wechsleeiory Scale, Third Edition
(Wechsler, 1997b); PCET = Penn Conditional Excludiest (Kurtz et al., 2005).

f = 2, 144 Lower scores are indicative of worse performancéhercognitive measure.
‘Higher scores are indicative of worse performasepedifically, more errors) on the
cognitive measure.
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Hypothesis 3: Predictions of Group Membership

Introduction to the results for the third hypothesis. The third hypothesis of the
present study addresses the question of whethet@roup membership, or more
specifically, relative type can be predicted fromoanbination of variables that have been
assessed in the previous two hypotheses. It viigalyhplanned that a total of twelve
variables would be chosen as predictor variableghis final hypothesis: four personality
variables and eight cognitive variables. HoweveANWDVA results from the second
hypothesis revealed that significant group diffeesndid not exist for four of the cognitive
variables. Therefore, these cognitive variable&@B Digit Sequencing Standard Score,
CPT AX accuracy, CPT BX accuracy, and PCET categachieved) were dropped from
the analyses in the final hypothesis. It is imaottto note that at least one of each type of
cognitive measure (i.e. attention, working memairyd executive functioning) was retained
and represented in the following analyses.

Analysis of the third hypothesis proceeds in fparts. Both a discriminant function
analysis and logistic regression analysis are coteduto address the final hypothesis in two
ways. Both analyses are reported using the fuiddlssdd N = 177). The analyses were also
conducted with the smaller datasdt£ 154) where families with multiple members are
represented by a single “member” of averaged damtthat family group. The discriminant
function analyses are first presented to attemptedict membership into all three groups.
Logistic regression analyses may better represendyerall findings and are therefore
presented second. Some potential violations afraptons (especially related to
homogeneity of variance and covariance) were ireehvith the discriminant function

analysis. The same assumptions are not of the eeleof concern with regard to the
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logistic regression analyses. Details regarding/tblations of assumptions will be discussed
along with results of the analyses. For the lagigtgression, relative type includes only the
schizophrenia relative and bipolar | relative greuphe control group could not be included
due to the binary structure of logistic regressighich required defining relative type as a
dichotomous variable.

Discriminant function analysis of full dataset N = 177). A discriminant analysis
was conducted to determine whether eight varialibes personality and four cognitive)—
cluster A total score, avoidant total score, cluBt¢éotal score, obsessive compulsive total
score, BACS Symbol Coding standard score, WMS 8lp&pan total scaled score, BACS
Tower of London standard score, and PCET totakerr@ould predict relative type
(schizophrenia relative, bipolar relative, or hiegltontrol) for a participant in the present
study. Table 9 presents the means, standard amsand ANOVA results of the predictor
variables that were simultaneously entered intaatiadysis.

Prior to discriminant analysis, missing valuesevexplored, and outliers and
assumptions of normality, linearity and homogeneftyariance and covariance were
assessed. Only those assumptions that may be pratidefor this particular analysis will be
discussed herein as they have already been distwsiberegard to these variables for the
previous hypotheses. Some missing values weremtrés all variables. Listwise deletion
in SPSS 20.0 reduced the original sample size % WHich included 46 in the SCH-REL

group, 46 in the BP-REL group, and 57 in the HQugro
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Table 9

Means, Standard Deviations, and Group Difference®®g Discriminant Function Analysis
Predictor Variables as a Function of Relative TypeFull Dataset

Schizophrenia Bipolar Healthy
Relatives Relatives Controls
(n=46) (n=46) (n=57)
Predictor Variable M SD M SD M SD F p

Cluster A Total Scofe 9.67 8.14 5.74 6.91 400 4.41 985 .000

Avoidant Total Score 243 422 1.50 2.50 1.14 209 243 .092
Cluster B Total Scofe 9.57 9.93 791 9.8 468 526 479 .010
OBCM Total Scoré 3.63 3.37 463 351 282 203 468 .011
BACS Symbol Codiny  -0.18  1.00 -0.01 0.90 0.64 095 10.68 .000

WMS-IIl Spatial Spah ~ 7.67  3.39 10.13 3.36 10.32 3.07 9.84 .000
BACS Tower of Londoh -0.40 1.21 0.03 1.00 0.02 116 208 .129

PCET Error§ 35.59 16.05 29.28 16.29 24.00 19.13 5.67 .004

Note N = 149. OBCM = Obsessive Compulsive; BACS = Briefdssment of Cognition in
Schizophrenia (Keefe et al., 2004); WMS = WechBlemory Scale (Wechsler et al.,
1997b); PCET = Penn Conditional Exclusion Test (Ket al., 2005).

®Higher scores are indicative of more extreme regdjpafor personality variabléLower
scores are indicative of worse performance on tigmitive measuréHigher scores are
indicative of worse performance (specifically, mereors) on the cognitive measure.

Identification of univariate outliers for the etgbredictor variables was accomplished
through assessment of stem-and-leaf plotszeswbres following listwise deletion. Values
for z-scores on the variables that exceeded an absallute of four were considered
univariate outliers based upon recommendation bitltteand Vannatta (2002). The authors
suggested that for larger sample sizes (00) the requirements for assessiragores for

univariate outliers can be extended to an abswhitee of four instead of three. Using this
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approach, univariate outliers were only identifiedtwo of the four personality variables
(cluster A total score and avoidant total scofE)e number of outliers per personality
variable was one and three, respectively. Adddilgnthree multivariate outliers were
identified using a Mahalanobis distance criticdlueaof 26.13 for eight predictors. The
assumption of normality was discussed in the prev/toypotheses as it was evaluated for all
personality and cognitive variables. The intereéseader is referred to that section for
greater detail. All variables were positively sleglwvith the avoidant total score being the
most skewed and also exhibiting leptokurtosis.héligh some outliers were identified and
the personality variables, in particular, were fdam be non-normal in their distributions, no
variables were transformed. A sample size of 1@y be large enough to be robust to these
violations (Tabachnick & Fidell, 2001). Homogeweif variance-covariance was evaluated
during the discriminant analysis using Bokis = 137.83F(72, 55356) = 1.76) < .001.
The significant results from Box’s Test suggest tha assumption of homogeneity of
covariance matrices has not been met. Howeveoyaiog to Leech, Barrett and Morgan
(2005), non-normality, which is present for somehaf predictor variables, can strongly
influence the results of Box’s Test. Logistic reggion is recommended as an alternative to
discriminant function analysis when violations efamptions are of concern. The results of
Box’s test will be taken into consideration whetenpreting the discriminant function
analysis results. It may be more prudent to basergl conclusions for the third hypothesis
more heavily upon the logistic regression analgsispposed to discriminant function
analysis results.

According to Tabachnick and Fidell (2001), disdriamt function analysis is also

sensitive to high correlations among predictorafalgs, resulting in multicollinearity.
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Therefore, a bivariate correlation matrix was fassessed to identify any high correlations
among the eight predictor variables. All bivariaterelations were below .70, which was
the cut off value recommended by Tabachnick andIFidr evaluating variable redundancy.
The highest bivariate correlation (Pearsanss.65,p < .001) was between the cluster A total
score and cluster B total score variables. A prielary multiple regression was also
conducted prior to the logistic regression in ortefiurther evaluate multicollinearity among
the eight predictors as recommended by Mertlengathatta (2002). Since tolerance
statistics for all eight predictors were above @hijticollinearity did not appear to pose a
problem for interpretation.

The discriminant function analysis was conducteidgithe enter method in SPSS
20.0, which enters all predictors into the modelidtaneously. The analysis generated two
functions with a combined Wilk’s Lambda = 0.68(16) = 53.91,p < .001. After removal of
the first function, there was still a strong asation between groups and predictors, Wilk’s
Lambda = 0 .88;%(7) = 18.71,p = .009. These results lend support to Hypothesis 3,
indicating that both functions of personality amdjitive predictors significantly
differentiated between schizophrenia relativesplaiprelatives, and healthy controls.
Regarding effect size, the two discriminant funesi@ccounted for 22% and 12%
respectively of the function variance explaineddative type.

Table 10 presents the standardized function apeffis and correlation coefficients
for both functions. Consideration of both of thégees of coefficients informs interpretation
of each function. Based upon the standardizedicfts, BACS Symbol Coding is the
predictor that contributes the most to both functicand function 2 with loadings of -.55 and

-.70, respectively. For function 1, cluster A taeore and BACS Tower of London are the
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next best contributors. For function 2, obsess@pulsive total score and WMS Spatial
Span are the next best contributors. Based uppodirelation coefficients provided by the
structure matrix, greater differences in the twachions are revealed. BACS Symbol
Coding is the predictor most related to functiowith a loading of -.69, followed by cluster
A total score and WMS Spatial Span. In contrassessive compulsive total score is the
predictor most related to function 2 with a loadafg59, followed by WMS Spatial Span (in
the opposite direction from function 1) and BACSriBpl Coding. Examination of the
scores in Table 10, per function, suggests thdirfgs from this analysis partially support
Hypothesis 3. Consideration of the sign (positisenegative) of the coefficients with
knowledge of the predictor variables is consisteitit some of the hypothesized
relationships. Function 1 differentiates an indual with higher scores (indicative of more
traits in these areas) on the personality variabtduster A total score, as well as scores in
the direction of worse performances on the BACS I®yn€oding task in particular, but also
on WMS Spatial Span.. Function 2 differentiatesnatividual with higher scores (indicative
of more traits in this area) on the personalityatale of obsessive compulsive total score, as
well as scores in the direction of better perforoemnon the WMS Spatial Span task., and
worse performance on BACS Symbol Coding.

Classification results (as presented in Tablerél¢aled that the original grouped
cases were classified with 57.7% overall accuradgalthy controls were classified with the
best accuracy at 71.9%. Schizophrenia relativesgralar | relatives were classified at
similar rates to one another, respectively 50.0%4Nn8%. Group means for function 1

indicated that schizophrenia relatives had a méab8p bipolar | relatives had a mean of .04,
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and healthy controls had a mean of -.58. For fan@, group means for the schizophrenia

relatives, bipolar | relatives, and healthy corgnakre -.27, .55, and -.23, respectively.

Table 10

Correlation of Predictor Variables with Discriminafunctions and Standardized
Discriminant Function Coefficients for Full Dataset

Standardized
discriminant
function coefficients

Correlation with
discriminant functions

Predictor Variable Function 1 Function 2 Function 1 Function 2
Cluster A Total Scofe .68 -.20 51 -.32
Avoidant Total Score .34 -11 .08 -.20
Cluster B Total Scofe 48 12 .06 21
OBCM Total Scorg 24 .59 -.03 61
BACS Symbol Coding -.69 -.32 -.56 -.70
WMS-III Spatial Spah -.62 43 -.36 .50
BACS Tower of Londoh -.26 26 39 32
PCET Total Errors .53 -.03 .20 -.09

Note N = 149. OBCM = Obsessive Compulsive; BACS = Briefdssment of Cognition in
Schizophrenia (Keefe et al., 2004); WMS = WechBlemory Scale (Wechsler, 1997b);
PCET = Penn Conditional Exclusion Test (Kurtz et2005).

Higher scores on personality measure are indicafiveore extreme respondirf.ower
scores on cognitive measure are indicative of wpeséormance‘Higher scores on
cognitive measure are indicative of worse perforeegispecifically, more errors).
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Table 11

Classification Analysis for Relative Type for FDltaset

Predicted Group Membership

Schizophrenia Bipolar Healthy

Relatives Relatives Controls
o S 0w % %
Schizophrenia Relatives 46 23 50.0 12 26.1 11 239
Bipolar Relatives 46 10 21.7 22 478 14 30.4
Healthy Controls 57 11 19.3 5 8.8 41 71.9

Note N = 149. Overall percentage of correctly classifiadas = 57.7%

Discriminant function analysis of adjusted datase{N = 154).A discriminant
analysis was conducted to determine whether eigtialvles (four personality and four
cognitive)—cluster A total score, avoidant totabis; cluster B total score, obsessive
compulsive total score, BACS Symbol Coding standaate, WMS Spatial Span total
scaled score, BACS Tower of London standard sem@ PCET total errors—could predict
relative type (schizophrenia relative, bipolar tieky, or healthy control) for a participant in
the present study sampled from the dataset of aBiipants to account for the violation of
the assumption of non-independence. Table 12 pieee means, standard deviations and
ANOVA results of the predictor variables that wemaultaneously entered into the analysis.

Prior to discriminant analysis, missing valuesevexplored, and outliers and
assumptions of normality, linearity and homogeneityariance and covariance were
assessed. Some missing values were present f@rables. Listwise deletion in SPSS 20.0
reduced the original sample size to 131, whichudetl 37 in the SCH-REL group, 42 in the

BP-REL group, and 52 in the HC group.
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Table 12

Means, Standard Deviations, and Group Difference®®g Discriminant Function Analysis
Predictor Variables as a Function of Relative TypeAdjusted Dataset

Schizophrenia Bipolar Healthy
Relative Relative Control
(n=37) (n=42) (n=52)
Predictor Variable M SD M SD M SD F p

Cluster A Total Scofe 9.75 7.94 6.05 7.14 3.89 436 8.93 .000

Avoidant Total Score 264 3.82 1.61 258 1.09 191 3.40
Cluster B Total Scofe 8.90 9.01 8.15 951 458 519 3.95
OBCM Total Scoré 3.76 3.41 481 3.56 276 199 551
BACS Symbol Codiny  -0.25 0.95 0.03 0.91 0.69 096 1188
WMS-IIl Spatial Spah ~ 7.58  3.10 10.15 3.24 10.46 3.09 10.26
BACS Tower of Londoh -0.44  1.09 0.06 0.99 0.05 1.00 3.05
PCET Errors 34.64 15.66 28.83 1542 23.81 18.68 4.48

.036

.022

.005

.000

.000

.051

.013

Note N=131. OBCM = Obsessive Compulsive; BACS = Briefdssment of Cognition in
Schizophrenia (Keefe et al., 2004); WMS = WechBlemory Scale (Wechsler, 1997b);
PCET = Penn Conditional Exclusion Test (Kurtz et2005).

®Higher scores are indicative of more extreme regdjpafor personality variabléLower
scores are indicative of worse performance on tigmitive measuréHigher scores are
indicative of worse performance (specifically, mereors) on the cognitive measure.

The violations of assumptions that were describethe discriminant function
analysis using the full dataset applied here a§ exedn though this is a smaller dataset. The
interested reader is referred to the section omligeriminant function analysis for the full
dataset for an in-depth discussion of how thesktitms of assumptions were identified and
addressed. The same procedure was adopted f@ettosdary discriminant function

analysis. Some differences to note were the ideatibn of fewer outliers, albeit on the
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same variables. Univariate outliers were only idiext for two of the four personality
variables (cluster A total score and avoidant tetalre). The number of outliers per
personality variable was one and two, respectivBlyo multivariate outliers were revealed.
Homogeneity of variance-covariance was evaluatelddatermined to again be violated
using Box'sM =122.75F(72, 39783) = 1.55) = .002. Due to this violation, results will be
interpreted cautiously. Multicollinearity did ngb@ear to be a problem: bivariate correlations

and tolerance statistics were within expected range

The discriminant function analysis was conducteidgithe enter method in SPSS
20.0, which enters all predictors into the modeldtaneously. The analysis generated two
functions with a combined Wilk’s Lambda = 0.68(16) = 52.46,p < .001. After removal of
the first function, there was still a strong asation between groups and predictors, Wilk’s
Lambda = 0.87¢%(7) = 17.51,p = .014. These results lend support to Hypothesis 3,
indicating that both functions of personality amgjcitive predictors significantly
differentiated between schizophrenia relativesplaipl relatives, and healthy controls.
Regarding effect size, the two discriminant funesi@ccounted for 25% and 12%

respectively of the function variance explained-dative type.

Table 13 presents the standardized function apeffis and correlation coefficients
for both functions. Consideration of both of thégees of coefficients informs interpretation
of each function. Based upon the standardizedicuafts, the three highest predictors that
contribute to function 1 are BACS Symbol Codingistér A total score, and WMS-III
Spatial Span. Based upon the standardized casftg;ithe three highest predictors that
contribute to function 2 are obsessive compulsital tscore, BACS Symbol Coding, and

WMS-III Spatial Span. Based upon the correlatioafficients provided by the structure
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matrix, greater differences in the two functions eevealed. BACS Symbol Coding is the
predictor most related to function 1 with a loadafg74, followed by cluster A total score
and WMS Spatial Span. In contrast, obsessive-ctsiveutotal score is the predictor most
related to function 2 with a loading of .63, folled/by WMS Spatial Span, and BACS
Symbol Coding (in the opposite direction of funatib). Examination of the scores in Table
13, per function, suggests that findings from #nalysis partially support Hypothesis 3.
Consideration of the sign (positive vs. negativigdhe coefficients with knowledge of the
predictor variables is consistent with some offijigothesized relationships. Function 1
differentiates an individual with lower scores (rative of less traits in these areas) on the
personality variable of Cluster A Total Score, adlws scores in the direction of better
performances on the BACS Symbol Coding task iniqadr, but also on WMS Spatial Span
and BACS Tower of London. Function 2 differentiadé@sindividual with higher scores
(indicative of more traits in this area) on theguerality variable of Obsessive Compulsive
Total score, as well as scores in the directiowafse performance on the BACS Symbol

Coding, and scores in the direction of better pentnce on the WMS Spatial Span task.



104

Table 13

Correlation of Predictor Variables with Discriminafunctions and Standardized
Discriminant Function Coefficients for Adjusted Bset

Correlation with Standardized discriminant
discriminant functions function coefficients
Predictor Variable Function 1 Function 2  Function 1 Function 2
Cluster A Total Scofe -.65 -.15 -.49 -.32
Avoidant Total Score -.40 -11 -.18 -.20
Cluster B Total Scofe -.41 21 .09 31
OBCM Total Scorg -.29 .63 -.04 .64
BACS Symbol Coding 74 -.24 67 -.61
WMS-III Spatial Spah .64 44 .38 44
BACS Tower of Londoh .33 .30 -.34 .38
PCET Total Error's -.46 -.03 -.02 -.10

Note N=131. OBCM = Obsessive Compulsive; BACS = Briefdssment of Cognition in
Schizophrenia (Keefe et al., 2004); WMS = WechBlemory Scale (Wechsler, 1997b);
PCET = Penn Conditional Exclusion Test (Kurtz et2005).

Higher scores on personality measure are indicafiveore extreme respondirftower
scores on cognitive measure are indicative of wpeséormanceSHigher scores on
cognitive measure are indicative of worse perforeeaispecifically, more errors).
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Classification results (as presented in Tablerédgaled that the original grouped
cases were classified with 59.5% overall accuradgalthy controls were classified with the
best accuracy at 69.2%. Schizophrenia relativesgradar relatives were classified at
similar rates to one another, respectively 51.4%%h8%. Group means for function 1
indicated that schizophrenia relatives had a méarT @, bipolar relatives had a mean of -
.08, and healthy controls had a mean of .61. #actfon 2, group means for the
schizophrenia relatives, bipolar relatives, andthgaontrols were -.32, .56, and -.22,
respectively. The pattern of these function meangpoup lend further support to
Hypothesis 3. It appears positive scores on fanadtne best identify healthy controls,
whereas negative score on function 1 identify smbtizenia relatives and bipolar relatives
fall somewhere in between. Comparably, positivees on function two seem to best
identify bipolar relatives. Negative scores on fimt two are associated with both
schizophrenia relatives and healthy controls, batschizophrenia relatives show the lowest.

Table 14

Classification Analysis for Relative Type for AdggsDataset

Predicted Group Membership

Schizophrenia Bipolar Healthy

Relatives Relatives Controls
e oo N
Schizophrenia Relatives 37 19 51.4 12 324 6 16.2
Bipolar Relatives 42 8 19.0 23 54.8 11 26.2
Healthy Controls 52 11 21.2 5 9.6 36 69.2

Note N = 131. Overall percentage of correctly classifiadas = 59.5%
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Logistic regression analysis of full datasetN = 113). Direct logistic regression
was conducted to determine which personality amphitiwe variables (cluster A total score,
avoidant total score, cluster B total score, obhgessompulsive total score, BACS Symbol
Coding, WMS Spatial Span, BACS Tower of London, B@ET total errors) were
predictors of relative type (schizophrenia relatveipolar relative). The control group was
removed for this analysis to create a dichotomaugble for relative type. Therefore, the
sample size was decreased to 113 which include&iC39-RELs and 54 BP-RELs. Missing
data existed for all predictor variables. Casedh wiissing datan(= 21) were removed using
listwise deletion in SPSS 20.0. Data from 92 redst remained available for the logistic
regression analysis: 46 SCH-RELs and 46 BP-RELsligds were identified for some of
the predictor variables. Tabachnick and FidelD@Q0advise that the presence of extreme
values (both univariate and multivariate) can dbote to a poor fitting model in logistic
regression analysis. To address this potentiaddtran, separate analyses were conducted,
first using raw data, and second using variablastihd been altered to reduce the impact of
the outliers. Results are first reported without ahanges to the predictor variables.
Following presentation of the initial logistic regsion results, both the adjustments made to
the variables and the differences that were obdamen the extreme values were addressed
will be discussed.

According to Tabachnick and Fidell (2001), logistgression can be sensitive to
high correlations among predictor variables, ré@sglin multicollinearity. Therefore, a
correlation matrix (see Table 15) was first assgsedentify any high correlations among
the eight predictor variables. All bivariate céateons were below .70, which was the cut off

value recommended by Tabachnick and Fidell forueataig variable redundancy.
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Table 15

Intercorrelations for Relative Type (Two GroupsgdPredictor Variables for Full Dataset

Measure 1 2 3 4 5 6 7 8 9

1. Relative Typ®& --

2. Cluster A Total Scofe .26 --

3. Avoidant Total Scofe .14 .45 -

4. Cluster B Total Scote .09 .65 .31 -

5. OBCM Total Score  -15 .26 .23 .38 -

6. BACS Symbol Codirfy -.09 -10 -03 -03 -06 --

7. WMS Spatial Sp4n ~ -.35° -32° -01 -08 .06 .43 @ --

*kk

8. BACS Tower Londoh -.19 -31 -04 -10 -01 .47° 51 --

Kk

9. PCET Total Errofs .19 08 .04 .08 -.01-.48 -29 -32° -

Note Sample it = 92) comprised of only two grouper relative type. OBCM = Obsessive-
Compulsive; BACS = Brief Assessment of CognitiorSichizophrenia (Keefe et al., 2004;
WMS = Wechsler Memory Scale (Wechsler, 1997b); P&E¥enn Conditional Exclusion
Test (Kurtz et al., 2005).

®Relative Type coded as 0 = Bipolar | relative, $chizophrenia relativéHigher scores are
indicative of more extreme responding for persapaariable.°Lower scores are indicative
of worse performance on the cognitive measitiggher scores are indicative of worse
performance (specifically, more errors) on the digg measure.

*p <.05. *p<.01. **p< .001.
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The highest bivariate correlation (Pearsonss.65,p < .001) was between the cluster
A total score and cluster B total score variabfepreliminary multiple regression was also
conducted prior to the logistic regression in ortefiurther evaluate multicollinearity among
the eight predictors as recommended by MertlenNgarthatta (2002). Since tolerance
statistics for all eight predictors were above @nijticollinearity did not appear to pose a
problem for interpretation. The logistic regressiees conducted using the enter method in
SPSS 20.0, which enters all predictors into theehsunultaneously.

A test of the full model with all eight predictaagainst a constant-only model was
statistically significanty®(8, N = 92) = 21.02,p = .007, indicating that the predictors, as a
set, reliably distinguished between schizophrenal@polar relatives. However, regression
results assessing overall model fit were fairlgéa(2 Log Likelihood= 106.52) suggesting
that the goodness-of-fit for the model may be qaeable. Estimation of the variance that
can be predicted from the combination of eight mteds can be evaluated using
Nagelkerke’s R square = .27 (Leech et al., 200Bis Value suggests that roughly 27% of
the variation in relative type could be explaingdlie logistic model. Overall prediction
success for the model was 70%, with 67% of thezegihirenia relatives and 72% of the
bipolar I relatives correctly predicted. Theseliirgs were an improvement over what would
be predicted by chance alone (a 50% success raggdial groups of 46). In other words, a
researcher would be correct 50% of the time hag diédy guessed that all 92 relatives
belonged to the SCH-REL group without using prioowledge of the predictors. This first
set of findings from the logistic regression analysipports Hypothesis 3. Relative type
(schizophrenia relative or bipolar | relative) dareliably predicted from a model

combining measures of personality traits and cognfunctioning.
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Table 16 presents regression coefficients, staneiaors, Wald Statistics, and odds
ratios for each of the eight predictors. Accordiogabachnick and Fidell (2001), the Wald
statistic is quite conservative. Therefore, a niilmeral significance levelp(< 0.10) was
applied when interpreting these results. The Watdrion demonstrated that both WMS
Spatial Spang = .022) and obsessive compulsive total scpre (081) made significant
contributions to the prediction of relative typdn€lodds ratio indicates that membership in
the schizophrenia relative group is 19% less likelyn a one unit increase in WMS Spatial
Span score. The odds ratio indicates that memipersthe schizophrenia relative group is

13% less likely with a one unit increase in obsessbompulsive total score.

The second set of findings from the logistic regren analysis (presented in Table
16) partially supports Hypothesis 3. Obsessive-adaige traits were the only personality
measure to contribute significantly in distingurgdnischizophrenia relatives from bipolar
relatives. Consistent with Hypothesis 3, obsessorapulsive personality traits that were
more pronounced more likely predicted membershipénbipolar relative group.
Inconsistent with hypothesized relationships, higbeels of cluster A and avoidant
personality traits were not found to significantiyntribute to predicting membership into the
schizophrenia relative group. Also, cluster B pagdity traits were not found to
significantly contribute to predicting membershnpoi the bipolar relative group. WMS
Spatial Span Total score (a measure of working nngnwveas the only cognitive measure to
contribute significantly in distinguishing schizaphia relatives from bipolar relatives.
Consistent with Hypothesis 3, higher scores onM&S Spatial span task (suggestive of
less pronounced cognitive deficits) more likelygheged membership in the bipolar relative

group. Inconsistent with hypothesized relationshyporse performances on the remaining
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cognitive variables (including measures of attaniad executive functioning) did not
significantly contribute to distinguishing schizephia relatives from bipolar relatives.

Table 16

Summary of Logistic Regression Analysis Predidietative Type for Full Dataset

Wald statistic

Predictor Variable B SE (df =1) p Odds Ratio
Cluster A Total Scofe .07 .05 1.65 199 1.07
Avoidant Total Score .06 .08 0.68 411 1.07
Cluster B Total Scofe -.004 .04 0.01 914  1.00
Obsessive Compulsive Total Scbre-.14 .08 3.05 .081 0.87
BACS Symbol Codin 39 35 1.28 259 148
WMS Spatial Spah -21 .09 5.28 022 0.81
BACS Tower of Londoh .01 .26 0.001 982 1.01
PCET Total Errors .03 .02 2.11 146 1.02

Note N = 92. Relative Type coded as 0 = BP-REL, 1 = SCH-REACS = Brief
Assessment of Cognition in Schizophrenia (Keef@.e2004); WMS = Wechsler Memory
Scale (Wechsler, 1997b); PCET = Penn Conditionaluiston Test (Kurtz et al., 2005).

®Higher scores are indicative of more extreme regdjpafor personality variabléLower
scores are indicative of worse performance on tigmitive measuréHigher scores are
indicative of worse performance (specifically, mereors) on the cognitive measure.
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As previously stated, the logistic regression gsialwas also conducted following
adjustment of some of the predictor variables gteoto determine to what extent any
outliers influenced the results. Outliers wereleated following listwise deletion of 21
participants in SPSS 20.0 yielding a sample of @2ntification of univariate outliers was
accomplished through assessment of stem-and-letsf @hdzscores. Values farscores on
predictor variables that exceeded an absolute \d@ltlgee were considered univariate
outliers based upon recommendation by Mertler aadndtta (2002) for sample sizes of
roughly 100. Univariate outliers were identified tbe following variables: all four
personality variables (cluster A total score, aaoickotal score, cluster B total score, and
obsessive compulsive total score) and one cogniiviable (BACS Tower of London). To
conserve sample size, rather than delete partitsppredictor variables that might be
influenced by univariate outliers were adjustedetuce potential impact. Tabachnick and
Fidell (2001) recommended lowering the outlyingues to a value one higher than the next
closest to the outliers. One univariate outliesvdentified on each predictor variable of
concern, with the exception of the avoidant totalre where there were three. One
multivariate outlier had been identified prior teese transformations (using a Mahalanobis
distance critical value of 26.13 for eight predis)o but it disappeared once the univariate
outliers were reduced.

The logistic regression was conducted a seconel With the eight predictors, and
where applicable, included the adjusted predictorables as described above. Results were
similar. The test of the full model against the stamt-only model remained statistically
significant,x®(8, N = 92) = 20.56,p = .008, indicating that the predictors, as a siably

distinguished between schizophrenia and bipolatives. Overall prediction success for the
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model was very similar at 70%. The classificatiates for the two groups improved slightly
for the schizophrenia relative group (to 74%), éexreased for the bipolar group (to 67%).
The same predictor variables (WMS Spatial Spanddisgssive compulsive total score)
again emerged as significant contributors to thbtepredictor model. Interpretation of the
odds ratios for these predictors produced the saméts for the outlier adjusted model as
compared to the untransformed dataset.

Logistic regression analysis of adjusted datasel(= 95). Direct logistic regression
was conducted to determine which personality amphitiwe variables (cluster A total score,
avoidant total score, cluster B total score, obhgessompulsive total score, BACS Symbol
Coding, WMS Spatial Span, BACS Tower of London, BRET total errors) were
predictors of relative type (schizophrenia relatvevipolar relative). The control group was
removed for this analysis to create a dichotomausble for relative type. Therefore, the
sample size was decreased to 95 which includedti@aphrenia relatives and 49 bipolar |
relatives. Missing data existed for all prediotariables. Cases with missing data=(16)
were removed using listwise deletion in SPSS 208ta from 79 relatives remained
available for the logistic regression analysisS&ZH-RELs and 42 BP-RELSs.

Outliers were identified for some of the predictariables. Tabachnick and Fidell
(2001) advise that the presence of extreme vahah (nivariate and multivariate) can
contribute to a poor fitting model in logistic regsion analysis. To address this potential
limitation, separate analyses were conducted, dssig raw data, and second using variables
that had been altered to reduce the impact of tieecs. Results are first reported without

any changes to the predictor variables. Followiregentation of the initial logistic
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regression results, both the adjustments madesteahables and the differences that were
observed when the extreme values were addresseolevwdiscussed.

According to Tabachnick and Fidell (2001), logistgression can be sensitive to
high correlations among predictor variables, résglin multicollinearity. Therefore, a
correlation matrix (see Table 17) was first assssedentify any high correlations among
the eight predictor variables. All bivariate céateons were below .70, which was the cut off
value recommended by Tabachnick and Fidell forueataig variable redundancy. The
highest bivariate correlation (Pearsons .69,p < .001) was between the cluster A total
score and cluster B total score variables. A prielary multiple regression was also
conducted prior to the logistic regression in ortwefiurther evaluate multicollinearity among
the eight predictors as recommended by MertlenNgarthatta (2002). Since tolerance
statistics for all eight predictors were above @ndjticollinearity did not appear to pose a
problem for interpretation. The logistic regressiees conducted using the enter method in

SPSS 20.0, which enters all predictors into theehsunultaneously.

A test of the full model with all eight predictaagainst a constant-only model was
statistically significanty’(8, N = 79) = 19.22,p = .014, indicating that the predictors, as a
set, reliably distinguished between schizophrendhl@polar relatives. However, regression
results assessing overall model fit were fairlgéa(2 Log Likelihood= 89.98) suggesting
that the goodness-of-fit for the model may be qaeable. Estimation of the variance that
can be predicted from the combination of eight [mteds can be evaluated using
Nagelkerke’s R square = .29 (Leech et al., 200Bis Value suggests that roughly 29% of

the variation in relative type could be explaingdle logistic model.
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Table 17

Intercorrelations for Relative Type (2 Groups) dAckdictor Variables for Adjusted Dataset

Measure 1 2 3 4 5 6 7 8 9

1. Relative Typ? --
2. Cluster A Total Scofe .24 -
3. Avoidant Total Scofe .16 .43~ -

4. Cluster B Total Scote .04 .69 .34  --

Kk

5. OBCM Total Score -15 26 .19 .42 --
6. BACS Symbol Codify -.15 -.14 -08 -09 -10 -

7. WMS Spatial Spa4n  -.38" -32° -07 -06 .04 .47 @ --

*% Kk ok

8. BACS Tower Londch -23 -31° -07 .12 -.05 .49 .52 =

Kk *% Kk

9. PCET Total Errofs 19 .08 .04 .17 -02-56 -31 -32 --

Note Sample it = 79) comprised of only two groupfer relative type. OBCM = Obsessive-
Compulsive; BACS = Brief Assessment of CognitiorSichizophrenia (Keefe et al., 2004;
WMS = Wechsler Memory Scale (Wechsler, 1997b); P&E¥enn Conditional Exclusion
Test (Kurtz et al., 2005).

®Relative Type coded as 0 = Bipolar | relative, $chizophrenia relativéHigher scores are
indicative of more extreme responding for persapaariable.°Lower scores are indicative
of worse performance on the cognitive measitiggher scores are indicative of worse
performance (specifically, more errors) on the digge measure.

*p <.05. *p<.01. **p< .001.



115

Overall prediction success for the model was 6&8% 62% of the schizophrenia
relatives and 74% of the bipolar relatives corseptiedicted. These findings were an
improvement over what would be predicted by chalore (a 53% success rate based upon
group sizes). In other words, a researcher woelddorect 53% of the time had they only
guessed that all 79 relatives belonged to the sphiznia relative group without using prior
knowledge of the predictors. This first set of fimgs from the logistic regression analysis
supports Hypothesis 3. Relative type (schizophregiative or bipolar relative) can be
reliably predicted from a model combining measwfgsersonality traits and cognitive

functioning.

Table 18 presents regression coefficients, stanel@ors, Wald Statistics, and odds
ratios for each of the eight predictors. Accordind abachnick and Fidell (2001), the Wald
statistic is quite conservative. Therefore, a niilmeral significance levelp(< 0.10) was
applied when interpreting these results. The Wateérion demonstrated that only WMS
Spatial Spang = .034) made a significant contribution to thedicgon of relative type. The
odds ratio indicated that membership in the schirepia relative group is 19% less likely
with a one unit increase in WMS Spatial Span sctte.other variables were found to

contribute significantly to the overall prediction.

The second set of findings from the logistic regren analysis (presented in Table
18) partially supports Hypothesis 3. WMS Spatiau$potal score (a measure of working
memory) was the only measure to contribute siganfity in distinguishing schizophrenia
relatives from bipolar relatives. Consistent witypothesis 3, higher scores on the WMS
Spatial span task (suggestive of less pronounceditbee deficits) more likely predicted

membership in the bipolar | relative group. Indstent with hypothesized relationships,
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worse performances on the remaining cognitive &g (including measures of attention
and executive functioning) did not significantlyntobute to distinguishing schizophrenia

relatives from bipolar relatives, nor did higherdés of the four personality measures.

As was the case for the logistic regression arsilygh the full dataset, a second
logistic regression to address outliers was coretufdr the dataset containing only one
representative per family group. The same rat®aald procedures for outlier identification
and adjustment were followed. The reader is reéeto the logistic regression for the full
dataset for that description. The only differen@es that six rather than five predictor
variables needed to be adjusted in order to rethecpotential impact of extreme values on
the results. For this analysis, univariate otgligere identified for all four personality
variables (cluster A total score, avoidant totalrec cluster B total score, and obsessive
compulsive total score) and two cognitive variaf@8CS Symbol Coding and BACS
Tower of London). The number of univariate ousliper predictor variable varied from zero
to three. One multivariate outlier had been idediprior to these transformations (using a
Mahalanobis distance critical value of 26.13 fagheipredictors), but it disappeared once the

univariate outliers were reduced.

The logistic regression was then conducted a skttore with the eight predictors,
and where applicable, included the adjusted predicriables as described above. Results
were similar to the first logistic regression witle sample of 79 relatives. The test of the full
model against the constant-only model remaineisstatlly significant?8,N = 79) =
19.19, p=.014, indicating that the predictors, as a sdably distinguished between

schizophrenia and bipolar relatives.
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Summary of Logistic Regression Analysis PredidRetative Type for Adjusted Dataset

Wald statistic

Predictor Variable B SE Odds Ratio
(df =1)
Cluster A Total Scofe .07 .06 1.38 240 1.07
Avoidant Total Score 10 .09 1.10 295 1.10
Cluster B Total Scofe -02 .04 0.28 595 0.98
Obsessive Compulsive Total Scbre-.14 .09 2.42 120 0.87
BACS Symbol Codin 29 .42 0.48 490 1.33
WMS Spatial Spah -22 .10 4.48 034 081
BACS Tower of Londoh .09 .30 0.09 771 0.92
PCET Total Errors .02 .02 1.20 274 1.02

Note N = 79. Relative Type coded as 0 = Bipolar | relagjve= Schizophrenia relatives.
BACS = Brief Assessment of Cognition in SchizoplagiKeefe et al., 2004); WMS =
Wechsler Memory Scale (Wechsler, 1997b); PCET =nR&wnditional Exclusion Test

(Kurtz et al., 2005).

®Higher scores are indicative of more extreme regdjpafor personality variabléLower
scores are indicative of worse performance on tigmitive measuréHigher scores are
indicative of worse performance (specifically, mereors) on the cognitive measure.
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Overall prediction success for the model followmglier adjustment was reduced by
one percentage point to 67%. The classificatiom fiar the bipolar relative group remained
the same at 74%, while the rate for the schizopanestative group decreased by two
percentage points to 60%. The same predictor VarighMS Spatial Span, again emerged as
the only significant contributor to the eight-pretir model. Interpretation of the odds ratio
for this predictor showed was also similar. The®ratio indicated that membership in the
schizophrenia relative group is 21% less likelyhwatone unit increase in WMS Spatial Span

score (compared to 19% in the analysis that dicadptst outliers).

Exploratory Post Hoc Comparisons

Given that the personality variable of clusterdts did not significantly contribute
to the prediction model in distinguishing bipolaelatives from the other two groups (as was
hypothesized), a post hoc analysis of the perdyredales comprising the cluster B total
score was undertaken. This was only completechiofull dataset. Also, this analysis
seemed patrticularly important to conduct becauselister B mean score was surprisingly
higher in schizophrenia relatives as comparedgolar | relatives (albeit, non significantly).
These findings will be interpreted as preliminaegcause they were not planned nor did the
scales adhere well to assumptions of normalityreordogeneity of variance-covariance (i.e.
Box’s M was significant). However, the post hoalyses were conducted in order to
investigate in a preliminary way what groupinggefsonality traits may have been

contributing to the variation among groups.

One-way MANOVA was conducted to determine relatiyse (schizophrenia vs.

bipolar I disorder vs. healthy control) differen@esntisocial total score, borderline total
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score, histrionic total score, and narcissistialtstore from the SIDP-IV (Pfohl et al., 1995).
Significant group differences were found on thetiaatiate level, Pillai's Trace = 0.46(8,
322) = 2.74p = .006, partial efa= .06. On follow-up ANOVA for individual dependent
variables, relative type group differences weraisicant for borderline total score and
histrionic total score. Significant group diffeces were not found for the antisocial and
narcissistic total scores. Schizophrenia relathees significantly higher scores on borderline
total score compared to the healthy control groBjpolar relatives showed significantly
higher scores on histrionic total score comparetiechealthy control group. ANOVA and

Bonferroni post hoc analysis results are providedable 19.

Table 19

Post Hoc Analysis of Cluster B Total Score by RetaBroup Displaying Follow-up
ANOVAs to MANOVA Based on Full Dataset

Schizophrenia Bipolar Healthy
Relatives Relatives Controls
(n=53) (n=50) (n=63)
Cluster B Scale M SD M SD M SD F2 p etd

Antisocial TS 094 1.78 068 158 056 1.50 0.84 431 .01
Borderline TS 3.09 3.70 208, 314 093 151 8.36 .000 .09
Histrionic TS 2.2 3.00 242a 2.77 114 1.69 428 .015 .05
Narcissistic TS 296 3.60 258 345 195 2.72 1.44 239 .02

Note.Means sharing a common subscript in each row ddiffer significantly atp < .05
according to Bonferroni correction procedure fortiple comparisons. TS = Total Score.
df=2, 163

Exploratory post-host analysis was also condutdetetermine the relationship
between the overall logistic regression analysidifigs and some specific demographic

variables. Determining the extent to which dempprafactors might contribute to the

prediction model for the two relative groups was aplanned component of the present
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study. However, in light of observed significaiffetences among the relative groups with
regard to the demographic variables of age, edut#ivel, and race (specifically Caucasian
and African American), logistic regression analysese also conducted including these
variables as co-variates in the prediction modéie reader is referred to Table 1 for the
descriptive demographic characteristics and tdithesection of the Results chapter for a
review of group comparisons of these variables.

A preliminary correlation matrix was created betwehe eight original predictor
variables (four personality and four cognitive) dige the logistic regression analyses, and
the additional four demographic variables used-gar@tes. The demographic variable of
age was significantly correlated with BACS Symbold@hg ¢ = -.353,p =.001) and PCET
total errorsi( = .270,p = .009). The demographic variable of educatiamell¢highest grade
achieved in years) was significantly correlatechWwitMS Spatial Sparr & .231,p = .027)
and BACS Tower of Londormr € .286,p = .006). The demographic variable of Caucasian
race (present vs. absent) was significantly camdlavith cluster A total score €-.375,p <
.001), BACS Symbol Coding & .274,p =. 008), WMS Spatial Span € .497,p <.001),
and BACS Tower of Londomr € .509,p < .001). The demographic variable of African
American race (present vs. absent) was signifigartirelated with cluster A total scone (
=.365,p < .001), BACS Symbol Coding € -.274,p =. 008), WMS Spatial Span € -.529,

p <.001), and BACS Tower of London#£ -.508,p < .001).

Given that there were some significant correlaiamong demographic and
prediction model variables, the logistic regressi@s conducted to explore how the overall
findings might be impacted using 12 predictor Malea (four personality, four cognitive, and

four demographic). The full datasét € 113) was used which included 59 SCH-RELs and
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54 BP-RELs. A test of the full model against astant-only model was statistically
significant,x®(12,N = 92) = 25.77,p = .012, indicating that the predictors, as a stiably
distinguished between schizophrenia and bipolativels. Nagelkerke’s R square value
suggested that approximately 33% of the variancelative type could be explained by the
model. A more liberal significance levgl € 0.10) was used for interpretation of the
contribution role of each of the 12 predictor vhahes given that the Wald criterion is quite
conservative (Tabachnick & Fidell, 2001). WMS Sala®pan was a significant predictor at
p =.071. Obsessive-compulsive total score appeasignificance gbh = .147. PCET total
errors also approached significancg@ at.110. No other variables were shown to make
significant contributions to the prediction modé&lindings from this post-hoc analysis
suggest that although demographic variables daffeong the two groups and are correlated
to some of the main predictor variables, WMS Sp&gmn, in particular, is still a significant

predictior of relative type when controlling foretbe variables.
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CHAPTER IV
Discussion

The purpose of this study was to compare the patip traits and cognitive
functioning among a group of relatives of persoiaguiosed with schizophrenia and a group
of relatives of persons diagnosed with bipolarsbdder. Establishing that these relative
groups exhibited personality functioning that lodkgfferent from individuals in the
population without a family history of either disier (the healthy control group) was of
particular interest as well.

Relatives of persons diagnosed with both schizahrand bipolar | disorder have
been found to show “softer” signs of the major naéitlinesses as can be reflected in
personality traits, as well as cognitive deficitsareas such as attention, working memory,
and executive functioning. Awareness of theselsufgatures and deficits can aid in early
and more specific diagnosis, improve psychiatrid psychological treatment for both
patients and family members, and allow researciedsclinicians alike to increase their
understanding of the major mental illnesses. HEnally members of persons diagnosed with
schizophrenia and bipolar | disorder have long liberfocus of scientific research with
regard to these two areas of investigation, yaethas been less research focused upon
comparing the two groups on both personality tratg cognitive deficits within the same
study, as well as compared to a healthy contraigroAdditionally, the present study sought
to add to the current literature by using the Stred Interview for DSM-IV Personality
(SIDP-IV; Pfohl et al., 1995) in a trait-dimensidn@ther than primarily categorical manner.
This methodology was selected in order to addeédrdnd in the scientific community

toward conceptualizing personality disorders andqality traits, in general, in a more
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dimensional as opposed to purely categorical agpr@@kodol et al., 2011). The ultimate
goal of the study was to determine a set of petagraad cognitive variables that could best
be used to predict membership into either the sgiienia-relative or bipolar | disorder
relative groups.
A Note on Methodology

Before discussing specific personality resultsetated to group differences, it is
important to point out the methodology used inghesent study. Prior research has
suggested that it is difficult to evaluate persapataits by just looking at the incidence of
personality disorders in a sample of the populati@me et al., 2006). Although there was
notable incidence of maladaptive traits in the entisample of schizophrenia and bipolar |
relatives, very few met full diagnostic criteria fmersonality disorders. For the present
study, the overall incidence of any personalitydier in the total sample was 15.0%. When
this was broken down into the personality disordleas comprised the clusters of traits that
were of interest, that rate decreased substantiblly example, the rates of the personality
disorders comprising cluster A were only 1.8, &8 0.6% of the total sample for the
paranoid, schizoid and schizotypal personalitispeetively. The same measure, the SIDP-
IV, that was used to assess the lifetime prevalehtiee personality disorders, was also used
to assess traits in a dimensional manner for timegoy hypotheses. Looking at the
frequencies of personality disorders in the cursample, one would not expect to see much
data related to personality traits, but that waslkiénefit of the dimensional approach.
Differences were able to be observed when the graugre compared on dimensional trait
scores. Most of the lifetime prevalence ratedHerten personality disorders (by group)

were less than 1% and many were zero. The highesblyssessive-compulsive personality
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disorder at 2.4% for the bipolar | relative groapd avoidant personality disorder at 1.8%
for the schizophrenia relative group. Interestingtydings from the prevalence rates alone,
even though small, seemed to support hypothesimagpmgs. Considering the results of the
study, clearly, the dimensional manner allowedbietter group comparisons. Jane and
colleagues (2006), found that using the SIDP-I dimensional manner, also with a
nonclinical population, improved the reliability hfe measure in diagnosing personality
disorders. For the present study, it is importamtote that different conceptualizations of
personality are being discussed. Personality dessrare a set of traits that have risen to a
level that is substantial enough to suggest sicanifi pathology in that area (APA, 2000).
The present study focused upon specific elevaiiotraits, and not diagnosed disorders, in
order to compare the two relative groups and ctmtrBecause differences in personality
functioning among groups represent softer sigmaerital ilinesses, in other words, very
subtle differences, this seemed like an appropappoach that is in fact supported by the
current findings.

Personality Dimensions of the Relative Groups and é&lthy Controls (Hypothesis 1)

It was hypothesized that first-degree relativepaifents with schizophrenia would
differ from a group of first-degree relatives otipats with bipolar | disorder, and a group of
healthy controls with regard to personality traissexamined by the SIDP-1V. Overall this
hypothesis was supported. Differences among ttee tiroups were observed on each of the
four personality variables focused upon in the @néstudy: cluster A traits, avoidant traits,
cluster B traits, and obsessive compulsive trait® groupings of traits in these four areas

will be termed “personality styles” herein, so @s to confuse things by suggesting that they
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represent disorders, but to distinguish that theive groups showed clustering of traits as
was hypothesized.

Without exception, both the schizophrenia relaéine bipolar | relative group
showed higher mean scores on all four personditgsof interest as compared to the
healthy control group, although not all group congzms were significant. This lends
support to prior research that suggests relatixbdb# more pathology in personality
functioning than persons without a family histofyedher schizophrenia or bipolar | disorder
(Maier et al., 1994, 1995; Savitz & Ramesar, 2006).

In consideration of the results, it will be helpfo bear in mind what traits the
personality styles investigated in this study repre as per the DSM-IV-TR (APA, 2000).
The traits included in the cluster A personalitiefer to individuals who may appear “odd
and eccentric.” This cluster included the paransathizoid and schizotypal personalities.
The traits included in the cluster B personalitiefer to individuals who present as
“dramatic, emotional or erratic.” This cluster inded the antisocial, borderline, histrionic,
and narcissistic personalities. Two personaligside of these clusters were also
hypothesized to distinguish schizophrenia and bip@latives as well (based upon review of
the literature; Maier et al., 1995; Fogelson et2007; Keshavan, Diwadkar, et al., 2005).
Avoidant personalities, which belong to the cluglesr “anxious-fearful” grouping, are
described as socially inhibited individuals who esence prominent feelings of inadequacy
and hypersensitivity to negative evaluations. @bse compulsive personalities, which also
belong to the anxious-fearful group, are descriémetieing preoccupied with orderliness,

perfection and control.
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The following findings were supported as hypothedi Compared to the healthy
control group, relatives of probands diagnosed witfizophrenia appeared more odd and
eccentric (cluster A traits), and showed more dackabition and feelings of inadequacy and
hypersensitivity (avoidant traits). These seera §knsible descriptions of a schizophrenia
relative group given that in some ways their fumitng might be conceptualized as a
variation (albeit not as pronounced) of schizoplaeiBchizophrenia as a mental illness, in
addition to prominent symptoms such as delusiodshafiucinations (which do represent
eccentricities on a grander scale), is also charnaed by serious deficits in social
functioning. When compared to the bipolar | refatgroup, the schizophrenia relative group
appeared more odd and eccentric. The avoidantrdilme was not significantly different in
bipolar I relatives versus schizophrenia relati@esvas hypothesized (rather, the mean
scores on this measure were nearly as equallyte#vaThese findings could suggest that
bipolar I relatives demonstrate functioning in gweidant personality style that is similar to
schizophrenia relatives and could be indicativeutitle psychosocial difficulties. It has
been found in previous research that the relatigems, in general, show more elevations on
many of the personality styles (Gilvarry et al.020Reichborn-Kjennerud, 2008), but
perhaps this finding is also due to the fact thathipolar | relative group consisted of the
relatives of probands who primarily had been diagadowithpsychoticbipolar | disorder.
Previous research (Fogelson et al., 2007; Keshetvah, 2005) has suggested that it could
be the psychosis component that leads to impaisgriergocial functioning along the lines of
the avoidant traits.

Findings related to schizophrenia relatives.Personality findings from the present

study as related to the schizophrenia relative grouparticular, are consistent with the
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literature in a few ways. First, in comparisondéts of schizophrenia relatives with healthy
controls, schizophrenia relatives tend to be diagdavith paranoid, schizoid and
schizotypal personality disorders at a greatederce (Maier, Lichtermann, Minges, &
Heun, 1994). Second, a main line of inquiry in pinesent study was whether or not
schizophrenia relatives appeared different fronolaipl relatives with regard to personality.
Schizophrenia relatives only presented with pergyrtaaits that were more odd and
eccentric than bipolar | relatives, so there is aqartial support for this hypothesis, which is
consistent with findings from studies such as the loy Maier and colleagues (1994). Third,
it is well accepted that there is a greater inatgenf schizotypal traits in family members of
patients with schizophrenia (Kendler et al., 198@pels et al., 2004) compared with any
other group. Although the results of the presamdysare not focused upon schizotypal
traits, specifically per se, these are reflectethecluster A personality measure, and
therefore, these findings would be somewhat cagrsistith previous research. However,
when looking at the rates of lifetime prevalenceli@gnosed personality disorders in the
current sample (15.0% overall), only one individ(fa6% of the total sample) was diagnosed
with schizotypal personality disorder, and thisiwdblal belonged to the bipolar | relative
group and not the schizophrenia relative groups plairticular finding could raise concerns
about the composition of the current sample albiegihes of diagnosis. It could also
suggest that even though the two groups may extiiifigrent personality styles, in general,
there is still a degree of overlap when we condidat personality traits may best be
described as presenting dimensionally. Fourth,gred#ty findings for the schizophrenia
relative group with regard to avoidant traits asesistent with previous studies such as the

study by Fogelson and colleagues in 2007. Botlptasent study and Fogelson and
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colleagues’ study in 2007 found more avoidantdraihen schizophrenia relatives were
compared to healthy controls. Similarly, Silbersattrand Sponheim (2008) also found
avoidant trait elevations in schizophrenia relaiwen compared to healthy controls.
Consistent with the present study, the bipolasodier relatives in their study did not exhibit
elevations when compared to healthy controls vatfard to avoidant traits. In summary,
schizophrenia relatives presented with more makadapersonality traits as compared to
healthy controls along the odd and eccentric amidawnt dimensions. They presented with
more maladaptive personality traits as compardaigolar | relatives as well, but only along
the odd and eccentric dimension.

Findings related to bipolar | relatives. Compared to the healthy control group, the
relatives of probands diagnosed with bipolar | digo appeared to be more preoccupied with
orderliness, perfection and control (obsessive-adgiye traits). Adding further to this
finding, the incidence of a lifetime diagnosis tfsessive compulsive personality disorder
was the highest in the bipolar | relative groupvad. Maier and colleagues (1995) observed
similar results. Not only were bipolar relativeaghosed with obsessive compulsive
personality disorder at a greater incidence thatftimg controls, but they were also found to
score higher on a measure of rigidity, which théhars noted was a component of obsessive
compulsive personality. An interesting findingtteanerged in the present study is that
although the relatives of bipolar | patients showggher mean scores on all four personality
variables when compared with healthy controls, ifgant differences in trait elevations
were only observed with regard to the preoccupaiiibh orderliness, perfection and control.
Schizophrenia relatives when compared with bipbtatatives show higher mean scores on

cluster A, avoidant, and cluster B traits, but ositynificantly differ on cluster A. The only
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personality variable, therefore, that seems teebffitiate the bipolar | relative group from
the schizophrenia relative group in the presertysisi cluster A. Schizophrenia relatives
were not able to be differentiated from bipolaelatives with regard to obsessive-
compulsive personality traits as might have begreeted. These findings suggest that the
differences between the relative groups’ personaliictioning are finite and may call for a
more sensitive methodology that could better gfatiese differences.

Findings related to cluster B traits. One of the most striking personality findings
was revealed when comparing the three groups alengluster B trait dimension. It was
hypothesized that bipolar | relatives would exhibire emotional-dramatic-erratic traits
than any other group. Rather, the bipolar | reéagroup looked similar to the schizophrenia
relative group in this regard (mean scores werdaipand although the mean score on the
measure of cluster B traits was elevated in thelard relative group as compared to the
healthy control group, significant differences waot observed. No hypotheses regarding
the schizophrenia relative group versus the heaitimgrol group were put forth. However,
this is where significant differences were fousMihen compared to healthy controls, it was
the schizophrenia relative group and not the biplalalative group that showed more
elevations suggesting emotional, dramatic andienparsonality traits.

These results contrast with previous work by $8blemidt and Sponheim (2008)
who found elevated levels of emotional dysregutatiobipolar relatives when compared to
both healthy controls and schizophrenia relatitesyever, their bipolar relative group
consisted primarily of relatives of probands diaggubwith primarily non-psychotic bipolar
disorder, whereas the bipolar relative group ingresent study consisted primarily of

relatives of probands diagnosed with psychotic laipbdisorder. The results could also be
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considered inconsistent with previous researchithatshown a higher level of cluster B
characteristics in first-episode non-schizophrgagents compared to first-episode
schizophrenia patients (Keshavan, Duggal, et @052

To follow up on cluster B trait findings in thegzent study, exploratory post hoc
analyses were conducted. Comparison of the thiegog on the four personality styles
(antisocial, borderline, histrionic, and narcigsijstomprising cluster B showed that
personality patterns of impulsivity and emotionadlanterpersonal instability (the borderline
total score) distinguished the schizophrenia nedatirom the healthy controls. Whereas
personality patterns of excessive emotionality aiteintion-seeking (the histrionic total
score) distinguished the bipolar | relatives frdra healthy controls. No cluster B
personality styles, in particular, distinguished ttvo relative groups.

Consideration of the individual items of the botithe scale suggested that
schizophrenia relatives may show higher mean s¢asesompared to the bipolar I relative
group) on many items. Group differences were maestigated statistically, so specific
conclusions about group differences cannot be maldsvever, observations about the
direction of these potential differences could infduture studies. It was interesting to note
that schizophrenia relatives had elevated meares@mmpared to bipolar | relatives on an
item assessing impulsivity in self-damaging aregas@n an item assessing difficulty
controlling anger and frequently experiencing isteanger. These observations, albeit
exploratory, could suggest a degree of emotiorsatels that is common for both
schizophrenia relatives and bipolar | relativesirtirermore, it is possible that the elevations

observed in the schizophrenia relative group ostehuB traits, in general, reflect not only
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the emotionally erratic behavior associated witlstdr B, but also the paranoid component
of the borderline scale.

Findings related to cluster B trait elevationshia schizophrenia relative group may
be further explained in consideration of resultsrfrthe study by Laurent and colleagues in
2002. The authors compared the personality funictgp(using the Eysenck Personality
Questionnaire; EPQ); as cited in Laurent et al. 22@0nong relatives of schizophrenia
patients and relatives of affective-psychotic pase Males in the schizophrenia relative
group scored significantly higher than males indffective-psychotic group on the
psychoticism scale. The authors described indatglwith high scores on this scale as
“solitary, not caring for people, hostile to othessth a liking for odd and unusual things,
often troublesome and possibly cruel, with no emmpdieelings of guilt or sensitivity to
others” (Laurent et al., 2002, p. 242). Not onbytdese descriptors characterize traits found
in cluster A personality styles, but they seemiso @escribe some traits better associated
with cluster B when personality is conceptualizkxhg the DSM system. The descriptor
“with a liking for odd and unusual things” is cosignt with schizotypal features. However,
although the descriptor “with no empathy, feelinfiguilt, or sensitivity to others” shares
some similarities with paranoid personality styienay be better related to DSM
descriptions of antisocial and narcissistic pertes. Interestingly, when discussing the
limitations of their study, Laurent and colleaggesnmented that previous research has
suggested that the psychoticism scale of the ER(3dsconsistent with behavior and traits
that are more consistent with psychopathy as ogbtwspsychosis. Elevations in cluster B
traits for the schizophrenia relatives in the caristudy, therefore, could also be reflecting

characteristics of psychoticism scale that reprteseerlapping areas between the cluster A
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and cluster B personality styles. Similarly, Kegna Duggal, et al. (2005) found higher
levels of antisocial personality traits in a sclplzenia patient group compared to a group of
patients with “nonschizophrenia” psychotic disosder

An additional finding with regard to cluster Biteawas that throughout the study,
when the variables of interest were correlated with another, the highest correlations were
between the cluster A and cluster B variables @t64). This could suggest that both
variables may share a common factor that is beiegsured. No other personality variables
were correlated as highly. What may be emerging @ammon factor is a level of emotional
distress that is prominent for both clusters ofpeality styles. One possible explanation for
these findings relates to the potential presena®ahorbid Axis | disorders. Higher rates of
a lifetime prevalence of depression and anxietyevadaserved between the schizophrenia
relative and bipolar | relative groups. Schizoplmeelatives showed a rate of 12.7% of the
total sample for a lifetime history of a depressiNsorder compared to 9.6% of total sample
for the bipolar | relatives. Schizophrenia relaivhad a rate of 12.0% for a lifetime history
of anxiety disorders compared to 6.6% for the k@pobrelatives. It was beyond the scope of
the current study to determine whether or not tkiss Adisorders were present at the time of
personality assessment, and therefore, some paritsi with a lifetime history of depression
or anxiety may have been experiencing “current” chegmptoms. Therefore, findings
related to the presence of lifetime depressionaamxiety may help to explain why the cluster
B traits were elevated for schizophrenia relatagsompared to healthy controls. It is
possible that the comorbid affective Axis | disaglpresent in the schizophrenia relative
group could be artificially inflating their scorea cluster B personality style scales. When

scoring the SIDP-IV, raters are instructed to rastsider axis | symptomatology when rating
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for personality traits. However, it could be diffit to consistently differentiate axis | and
axis Il symptomatology while rating a person’s ftioging. Given that assessments were
typically completed in one setting (and persondligyjts are clinical diagnoses that are easier
to make over a longer time frame), some of the bsygnptoms may have been included in
these ratings. Future studies could be desigredctntrol for a confounding variable such
as lifetime or current history of comorbid affeeilness.

Another explanation for the findings related tostér B traits, is that the SIDP-IV
composite scale used in the present study maysepra measure of pathology that is not
unique to either the schizophrenia relative or laipbrelative groups. The lack of support
for Hypothesis 1c could be indicative of the diffiites in specific diagnosis, especially when
considering that the SIDP-IV was used in a dimemaioather than categorical manner, and
very subtle areas of psychological functioning g examined at one moment in time and
not in repeated sessions. Furthermore, individnaise schizophrenia relative group,
consistent with the literature (Kendler et al., 398ilberschmidt & Sponheim, 2009), may
show pathology in general personality functionihagttis at a greater magnitude than the
bipolar I relative group on multiple dimensionst st the areas that are typically found to
be elevated in the literature (Appels et al., 2080zgelson et al., 2007; Kendler et al., 1993),
in other words the cluster A and avoidant perstieali

Summary of personality findings. The overall results for this first hypothesis
provide support for the following ideas. Firsthgophrenia relatives when compared with
healthy controls are quite different in persondiityctioning which includes presentations
that are odd and eccentric, socially awkward, andtmnally erratic. Second, odd and

eccentric traits best distinguish schizophreniatiets from bipolar | relatives. Third,
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personality functioning that is marked by perfeetson and control distinguish bipolar |
relatives from healthy controls. Fourth, distirgiung schizophrenia relatives from bipolar |
relatives with regard to both avoidant and emofigrearatic (cluster B) traits becomes quite
muddy. That is, if one considers the personatifies assessed in the present study as
existing on a dimensional scale, avoidant and efuBtpersonality traits fall somewhere in
the middle.

However, it is important to bear in mind that tesults related to the avoidant and
cluster B traits could also be due to methodoldgssaies. Of all the personality variables
the avoidant total score was the least normaldg the personality variable that showed the
most skewness). For the emotional and dramatist@l B) traits, there is the potential that
the presence of a lifetime history of axis | disadproved to be a confounding variable.
The cluster B traits, in fact, could be the aregreftest interest in distinguishing the
schizophrenia and bipolar I relative groups in fatstudies. The similarities between the
groups on these personality styles may be relatetidracteristics of the present sample in
that it included some individuals with non-psychdiipolar disorder and schizoaffective
disorder.

Furthermore, if one considers the specific tratprising the avoidant and
emotional-dramatic-erratic personalities, they appiite different. The avoidant
personality style characterizes an individual wheacially awkward, hypersensitive to
criticism, and quiet. Cluster B is characterizeddbgmatic and emotionally erratic traits.
When considering what these two styles might haxammon, one idea that emerges is
psychosocial impairment in general. Perhaps psatial impairment is a prominent

component of all the four personality styles o&nest in this study. The current results may
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suggest that psychosocial impairment is the mamnstroct that dimensionally distinguishes
the two relative groups with regard to persondlityctioning. Those with primarily odd and
eccentric (cluster A) personalities may have thetrddficult time in social settings. Those
with primarily avoidant or cluster B traits may exgnce a fair amount of social impairment
that at times can be severe, but is less frequénally, those with primarily obsessive
compulsive personalities experience social impamtat times, but that is not the most
prominent aspect of their personality functioniricherefore, when differentiating
schizophrenia and bipolar | relatives with regargérsonality functioning, the cluster A and
obsessive-compulsive personality styles may fadiithier end of the spectrum and the

avoidant and cluster B personality styles maydathewhere in the middle.

Cognitive Functioning of the Relative Groups and Halthy Controls (Hypothesis Two)

The second main pursuit of the present study wastapare the cognitive
functioning profiles for each of the three grougsgnitive functioning was assessed using a
variety of tasks that tapped into three main dosaifncognition: attention, working
memory, and executive functioning. Attention dészs the cognitive process that allows an
individual to select and concentrate on informaf(lirksy et al,. 1995). Working memory
allows an individual to “simultaneously store andgess information” (Baddeley, 1992, p.
556). Executive functioning, in general, is thgmitive process wherein an individual
engages in reasoning and problem solving (Nueduteet al. 2004). These three areas of
cognitive functioning, in particular, were selectedthe present study as they are considered
by some to be the most important for daily funatgn(Trivedi et al, 2008), and therefore,

may have clinical implications.
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It was hypothesized that both the relatives obprals diagnosed with schizophrenia
and the relatives of probands diagnosed with bigadégsorder would demonstrate impaired
performance when compared to a group of individudtisout any family history of either
disorder on cognitive tasks measuring attentiorrkimg memory, and executive functioning.
It was further hypothesized that the performanceipdlar relatives on these tasks would not
appear as impaired as the schizophrenia relatimegpgr Six cognitive tasks were utilized,
providing eight measures of performance. On fouhefselected measures (two CPT
accuracy ratings, BACS digit sequencing, and thEP€ategories achieved item)
significant differences among the three groups wetedetected. Some deficits in cognitive
functioning were observed on the other four measuret mainly for the schizophrenia
relative group. Contrary to what was hypothesibgaplar | relatives did not exhibit many
deficits.

Looking at mean scores per group for each of ithiet eneasures that were evaluated
in the present study, the hypothesized directionpérformance were exhibited. In other
words, the bipolar | relatives’ performance felkietween the schizophrenia relative and
healthy control groups with the schizophrenia re¢st achieving the lowest mean scores and
the healthy controls achieving the highest meanescoHowever, in many instances the
group “differences” were so mild that significartesting did not suggest that it could be
concluded there were any real differences in thtepes of functioning. Overall,
nonsignificant findings could speak to the sub#déune of the type of performances that are
being studied since relatives, again, are thougehow “softer” signs of schizophrenia and
bipolar | disorder. Conversely, it could be comgd that although research has suggested

that bipolar relatives demonstrate deficits in goga functioning (Bora et al., 2009; Glahn
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et al., 2010) the present study may not have asdelse specific areas of functioning where
impairments are most often observed.

Some patterns of group differences in cognitivecfioning did emerge. When
compared to healthy controls, the schizophrenatixas showed significantly lower
performance on four of the eight cognitive measaresat least one of these potential
deficits occurred for each of the three domainsaghitive functioning. This finding was
consistent with the literature. It has been fawbll established that schizophrenia relatives
do exhibit a variety of cognitive deficits in conmig@n to persons from the general
population (Keefe et al., 2004; Faraone et al.020@®hen compared to healthy controls,
relatives of bipolar | disorder probands showedisicantly lower performance only on a
task that measured attention. This finding wasigdhr consistent with the literature. On the
one hand, deficits in attention have been foundragrmpolar relatives when compared to
healthy controls (as reviewed in the meta-analygiBora and colleagues in 2009), so this
finding supports past research. On the other hdeftGits in cognitive functioning when
comparing bipolar relatives to healthy controlséialso been found in working memory
(Glahn et al., 2010; Trivedi et al., 2008) and e functioning (Bora et al., 2009).
Therefore, the findings from the present study réigg bipolar relatives do not tend to
support the past research that has observed defioitorking memory and executive
functioning. However, the results of the preseatlgtperhaps could be considered more
consistent with past research than it might fipgiear. An overarching theme that emerged
during the literature review was that cognitiveds®s comparing bipolar relatives to healthy
controls show mixed results (e.g. Bora et al., 20@¥ftentimes these heterogeneous findings

are due to the variety of methodologies that arpleyed, be it sample characteristics or
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assessment measures used. For example, somes studliele only relatives of bipolar |
patients, whereas other studies include bipoldy &nd unipolar depression in one group
designated relatives “at risk for affective disosd€Laurent et al., 2002; Meyer & Blechert,
2005).

Findings related to attention Both schizophrenia relatives and bipolar | ek
exhibited deficits in attention when compared taltigy controls. The deficits were
observed on the symbol coding subtest of the Byssiessment of Cognition in
Schizophrenia (BACS; Keefe et al., 2004). Durinig timed subtest, study participants
copied numbers that corresponded to symbols iesepted key. Both relative groups
correctly copied fewer symbol-number pairs tharithgacontrols. Based on norm
referenced z-scores for this measure, the bipelatives’ performance = 0.02,SD=
0.95) was better than that of the schizophrenatixgs M = -0.02, SD = 0.99), but not
significantly so. Keefe and colleagues (2004) dbsahe BACS symbol coding subtest as
not only a measure of attention, but one that imgolves processing speed. Glahn and
colleagues (2010) observed impairments on a syetbhg task when comparing
“unaffected” bipolar relatives with a healthy casitgroup. Notably, they focused upon the
idea that the symbol coding task was more of a oreasf processing speed rather than
attention, and therefore concluded that deficitgrimcessing speed may represent
vulnerability markers for bipolar disorder. Bothateve groups, as well as patients with these
illnesses, have shown deficits in processing sgPabtan et al. 2012; Mcintosh, Harrison,
Forrester, Lawrie, & Johnstone, 2005).

With regard to the findings of the present stutlgeems important to qualify the

results in consideration of findings such as tHos&lahn and colleagues (2010). Both
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schizophrenia relatives and bipolar | relatives destrated deficits on a symbol coding task,
which is a measure of both attentimmd processing speeiven that findings from this
study suggest that deficits in processing speedhagg been a component that helped to
differentiate the relative groups from healthy cols, it is also important to consider the
possibility that medication use by participants rhaye contributed to lower scores on the
BACS symbol coding subtest. Research has showrd#ifigits in processing speed for
relative groups can still be observed when contrgltior medication use (Glahn et al., 2010;
Daban et al., 2012). Other studies have suggéstealy play a role in psychomotor slowing
to some extent (Bora et al., 2009). Given thatsdraple in the present study consisted of
some individuals with histories of mental illnes#east may require medication, possible
medication effects cannot be ruled out. Medicatisae was evaluated during the parent
BSNIP study, but it was not a focus of the preséudly. Therefore, conclusions regarding
the role of processing speed are exploratory anddveeed to be further addressed in future
studies.

Neither relative group showed impairments whengamad to the healthy controls on
the Dot Pattern Expectancy Continuous Performarest (DPX-CPT). These findings were
surprising in that the CPT is widely used in reskdocused upon cognitive deficits in
schizophrenia (Reichenberg, 2010). As a measearsjons of the CPT have been shown to
elucidate impairments in sustained attention ansmhgzophrenia relatives when compared
to healthy controls (e.g. Avila et al., 2006). féct, the CPT was recommended by the
MATRICS group as a purer measure of attention #wane other cognitive tasks, as it
reduces the overlap in attention and working menhgrjocusing more upon this sustained

attention component (Nuechterlein et al., 2004¢viBw of the CPT literature related to both
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patient and relative groups for schizophrenia apdlar disorder could shed some light on
the lack of significant findings for the CPT in theesent study. There are not only many
versions of the task used throughout the literatowé a variety of indices that are assessed
(Fleck, Sax, & Strakowski, 2001). Accuracy forgetrresponses (AX trials), as well as
accuracy for non-target responses (BX trials) vileeendices focused upon in the present
study, but these may not be the indices that cowdst readily differentiate the two relative
groups from one another and healthy controls.

In their meta-analysis, Bora and colleagues (260@)d that both bipolar patients
and their relatives showed deficits in target d#acon the CPT using an index that was
similar to the CPT AX accuracy index. In contragher studies have found that
schizophrenia relatives show impairments in susthattention on multiple indices of the
CPT, but especially in false alarming and targasgwity (Sitskoorn et al., 2004). These
aspects are related to accuracy in respondingrieargets, which was measured by the CPT
BX accuracy index in the present study. Theseitdires of the CPT failed to differentiate
the bipolar and schizophrenia relatives as hypatbdsso the findings of Bora and
colleagues and Sitskoorn and colleagues are nposiga. However, both sets of authors
reflected on the fact that the CPT indices usedyalkas the versions of the CPT measures,
are often varied. Fleck et al. (2001) also suppbttiés point and suggested that reaction time
indices could be used with CPT measures of sustatiention as a way to enhance the
ability to discriminate among groups, again comnmgnon the role of processing speed in
studies of attention.

Findings related to working memory.Schizophrenia relatives exhibited deficits in

working memory when compared to both the bipolaldtive and healthy control groups.
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Performances by the bipolar | relatives as comptreélde healthy controls did not differ.
The deficits in working memory were demonstratedi®yschizophrenia relative group on
the spatial span subtest of the Wechsler MemorieS¢aird Edition (WMS-I11I; Wechsler,
1997b). During this task, study participants tapplkedks in response to patterns of blocks
that were presented by the examiner. Becauseutitest included both a forward and
backward condition, this task required both maiatex®@ and manipulation of visual spatial
information. Schizophrenia relatives, as a graugre not as successful at duplicating the
patterns when compared to both bipolar | relatases healthy controls. These results are
similar to other findings in the literature thaggest spatial working memory is impaired in
schizophrenia groups. Sitskoorn and colleaguesA2@ported that in 18 of the 37 studies
included in their meta-analyses assessing cogrudtieits in schizophrenia probands and
relatives, WAIS or WMS versions of the digit anagsal span subtests were utilized to
assess working memory. This underscores the fal®iking memory deficits in the
cognitive profiles of schizophrenia patients arldtrees.

The WMS-III spatial span subtest emerged as tihetask in the present study where
schizophrenia relatives were as impaired when coadd@ bipolar | relatives as they were
compared to healthy controls, suggesting this neathb area of greatest impairment for the
schizophrenia relative group, at least for theenirsample. Significant impairment on
spatial working memory, in particular, for schizophia relatives has been demonstrated
throughout the literature (Glahn et al., 2010; Hoeaal., 2008). The findings from the
present study corroborate these findings. Glalihcalieagues (2010) have also suggested
that it is higher order working memory processashsas those utilized in the spatial span

tasks, rather than the digit span task, which beitinguish schizophrenia relatives from
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healthy controls. Interestingly, the present stal$p included the digit sequencing subtest
from the BACS. Significant differences failed te found on this measure among any
groups. This finding may lend further supporthe hotion that spatial working memory is

of most interest when considering working memorpamments in schizophrenia relatives.

Although it was hypothesized that bipolar | relat would also show impaired
performance on measures of working memory, the d¢hckgnificant findings could
probably be considered consistent with the litemtlFindings regarding the cognitive
functioning of the bipolar I relatives tend to banked by heterogeneity. In a meta-analysis
to investigate neurocognitive endophenotypes amelagjves of bipolar patients, Balanza
-Martinez and colleagues (2008) evaluated six sgidssessing verbal working memory and
six studies assessing spatial working memory. ©nbg/study found the bipolar relative
group to be impaired in either of these areas étioning.

Findings related to executive functioning. Schizophrenia relatives demonstrated
deficits in executive functioning when comparedrte healthy control group on two tasks.
Performances by the bipolar | relatives on bottheke tasks fell between the schizophrenia
relative and healthy control groups, yet faileddaach statistical significance when compared
to either group for both tasks. Such a findingsdoet support previous research that has
shown deficits on the Wisconsin Card Sorting Tesparticular, for bipolar relatives when
compared to healthy controls (Trivedi et al., 2008)

On the Penn Conditional Exclusion Test (PCET; Kettal., 2004), a computerized
version of the Wisconsin Card Sorting Test, schizepia relatives exhibited more
perseverative errors when compared to healthy alsntiThis is indicative of difficulties in

set shifting (Trivedi et al., 2008). On the BACBwier of London, a complex task requiring
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the participants to manipulate pictures in theindnand determine the most efficient way to
construct a tower of pegs in a specified orderizeghrenia relatives were less accurate than
the healthy control group. Given these resultsaiit be concluded that schizophrenia
relatives demonstrate difficulties in reasoning prablem solving, which require not only
intact lower level processes, but also abilitieerigage in complex decision making and
planning (Nuechterlein et al., 2004). Findings frthra present study add to the body of
research that suggests schizophrenia relativeslesser degree than patients with the iliness,
demonstrate impairments in executive functioningi¢(Renberg, 2010).

Summary of cognitive findings. The overall results for this second hypothesis
provide support for the following ideas. First,agothesized, schizophrenia relatives
showed deficits when compared to healthy controllithree of the domains focused upon
in the present study. Second, the hypothesishipatar | relatives would demonstrate
impairments in cognitive functioning to a lesseteei than the schizophrenia relatives was
not supported. Third, both schizophrenia relateves bipolar | relatives exhibited impaired
performance when compared to the healthy contmigon a symbol coding task that
measured attention, but this measure notably iecwedprocessing speed component as well.
Fourth, schizophrenia relatives were impaired wtwnpared to both the bipolar relative
and healthy control groups, who themselves perfdratevirtually the same level, on a
measure of spatial working memory. This patterworfking memory findings suggests that
spatial working memory deficits are the most praremd for schizophrenia relatives and
most readily distinguish schizophrenia relativesxfrbipolar | relatives. Finally,
schizophrenia relatives are impaired in their &btlb reason and problem solve when

compared to healthy controls. Bipolar | relatidesnot exhibit similar impairments.
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Impairments in cognitive functioning for patiemtgh bipolar disorder have generally
been found to show similar patterns albeit to adegxtent as compared to schizophrenia
relatives (Murray et al., 2004; Daban et al., 200BXtending this line of reasoning to bipolar
relatives as compared to schizophrenia relativesals® been of interest. Unfortunately, the
patterns of cognitive functioning for both the pati and relative bipolar groups remain much
less clear when compared to the schizophrenialitez. The current study failed to show
convincing impairments for the bipolar | relativeogp. Continued research may prove that
impairments do not in fact exist. However, theidiffty in identifying specific impairments
seems hampered by both heterogeneity in the biplvlass itself, as well as heterogeneity in
studies examining cognitive deficits in this group.

Prediction of Group Membership (Hypothesis 3)

It was hypothesized that whether a relative betdrg a family of a proband
diagnosed with schizophrenia or a family of a prabdiagnosed with bipolar | disorder
could be predicted from the combined patterns edqelity traits and cognitive functioning
demonstrated by the relatives themselves. Results the second hypothesis influenced the
analyses for prediction of group membership in fimial hypothesis. The cognitive
measures that failed to detect differences amoaghitee groups were not included in the
prediction analyses as was originally planned. &foee, group membership was predicted
based upon a set of four personality and four dognvariables. In general, findings from
the analyses for the third hypothesis provide stpfpo the main goal of this study. It does
appear that whether or not a relative belongssicha&zophrenia versus bipolar | disorder
family can in fact be predicted based upon knowdeoligthat individual’s personality and

cognitive functioning. However, the third hypotres not as well supported when it comes
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to consideration of the specific components thakevinypothesized to play a role in the
prediction of group membership. Only two of tharfetyles of personality traits that were of
primary focus in the present study seemed to playeain the prediction. Similarly,

cognitive functioning was an important componenthi& prediction, but levels of

impairment when comparing schizophrenia and biplalakatives did not play as much of a
role in the prediction as had been expected.

Prediction of group membership was investigatethi brough discriminant function
and logistic regression analyses. Inclusion ofbalthy control group in the discriminant
function analysis complicated interpretation ofdbd@esults. However, using both types of
analyses provided the opportunity to focus firsbrupow the control group can best be
differentiated from the relative groups via disdrniant function analyses that included all
three groups. Logistic regression was then uségrtioer determine what variables best
distinguished the two relatives groups from onetlago Discriminant function analysis
results were more informative, yet findings frore thgistic regression analyses can be
considered more conservative as there was leseoondth regard to violations of statistical
assumptions. These were previously describedtailderoughout the Results section.

Prediction findings from the discriminant function analysis.Some variation in the
composition of the two functions per each discriamihanalyses (full dataset vs. adjusted
dataset) was observed. Interestingly, what stantifrom both versions of the analyses is
that group membership is being predicted primaaitng the same three dimensions: odd
and eccentric personality traits (cluster A), oksascompulsive traits, and performance on a
cognitive task measuring attention and speed afgesing. Performance on a spatial

working memory task also played a role in the prgains for both analyses, but not as
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strongly. Neither the avoidant nor emotional-drémarratic (cluster B) traits contributed
strongly to the two functions. This held true &malyses of both the full and adjusted data
sets. Prediction results with regard to executimetioning were mixed between the two
discriminant function analyses, but what was cigdnat in both analyses no measure of
executive functioning contributed very stronglythe model. The results are probably to be
expected based upon the pattern of group diffeseabserved in Hypothesis 2. Deficits in
performance on these measures were only obsenthad sthizophrenia group. It may be
that the schizophrenia relatives’ performance aaitfin impaired, is not as impaired when
compared to deficits in other areas of functiortimat would better add predictive power to
the model.

When results from both discriminant function asaly (full and adjusted datasets) are
considered together, it was revealed that schizyparrelatives were best predicted from
higher levels of odd and eccentric personalitytdéreoupled with low scores on a task
measuring attention and processing speed. Bipoddatives were best predicted from
higher levels of obsessive compulsive personaliiys coupled with higher scores on a
spatial working memory task, but lower scores omeasure of attention and processing
speed. Healthy controls were best predicted frmmnet levels of odd and eccentric
personality traits coupled with higher scores omsuees of both spatial working memory
and attention and processing speed. Obsessiveutsingtraits have previously been shown
to distinguish bipolar | relatives from healthy tas, so this finding is consistent with the
literature (Maier et al., 1995).

Interestingly, the odd and eccentric traits appedre the most important personality

style in differentiating schizophrenia relativesrfr healthy controls, but not a primary
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component of the function that discriminated bipdleelatives from the schizophrenia
relatives. Schizophrenia relatives showed sigaiftly higher levels of odd and eccentric
traits when compared to bipolar | relatives, big thd not emerge as an important
contributor in distinguishing the two groups. Ri&strom the first hypothesis did not
suggest there were significant differences amoagtihizophrenia and bipolar | relative
groups with regard to obsessive compulsive tradsjt emerged as the personality factor
that best differentiated the two groups in the tézh model.

Furthermore, schizophrenia relatives were showheranalyses for the second
hypothesis to exhibit cognitive deficits (when cargd to controls) on all four of the
cognitive variables that were used in the predictitodel. Only one of these (the measure of
attention and processing speed) strongly pred&tadzophrenia relative group membership.
Conversely, predicting membership in the bipoleelative group required both lower scores
on the attention and processing speed task, asawligher scores on the spatial working
memory task. Two measures of cognition were nesalddferentiate, respectively, the
bipolar I relative group first from healthy conspblnd secondarily from the schizophrenia
relatives. The prediction model, therefore, wasddigest that bipolar | relatives do not show
deficits on the spatial working memory task. liswg/pothesized that bipolar | relatives
would show less pronounced deficits than the sgiznia relatives on all measures of
attention, working memory, and executive functignirThese results were not supported,
and in fact, it might be concluded that bipolaelatives do not exhibit general deficits in
cognitive functioning, but rather deficits in vesgecific areas that are at or near the level
exhibited by schizophrenia relatives. Findingsrrnis study would suggest that one of

these deficits is in the area of attention and g@semg speed (perhaps specifically on the
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BACS symbol coding subtest). Other specific asgae not identified in the present study
and would need to be further investigated. GilyaRussell, Hemsley, and Murray (2001)
reported a similar pattern when they concludedttiaprevalence of schizophrenia spectrum
traits was similar in the relatives of schizopheepatients compared to the relatives of
affective psychosis patients (defined as beingridbagd with schizoaffective and psychotic
bipolar disorders), yet they found that affectigyghosis relatives showed fewer deficits on
a battery of cognitive tests.

Discriminant function analysis findings could ajs@vide support to the dimensional
conceptualization of personality functioning amaeizophrenia and bipolar | relatives that
was proposed when interpreting the personalitylieselated to the first hypothesis. It was
previously suggested that the odd and eccentiiis fedl at one end of a general personality
spectrum for these two types of relatives, and sdige compulsive traits fall at the other
end. Discriminant function analysis results seemststent with such a proposal given that
these were the only personality styles to emergegasficant contributors to the prediction
model. In that context, therefore, it is not sigipg that the avoidant and cluster B traits
were not significant contributors to the model. was previously discussed, there may be
more overlap in the level of avoidant traits betwesehizophrenia relatives and bipolar |
relatives, as well as the level of cluster B trafts such, neither personality style would be
able to provide enough discrimination between e rielative groups. An alternative
explanation would involve the personality scalest thake up the cluster B composite. More
personality trait variables may have proved toigeicant contributors to the prediction
model if variables such as the borderline andibisic scales from the SIDP-1V had been

used instead of cluster B. Post hoc comparisoggested that schizophrenia relatives
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appeared different than bipolar | relatives aldmgse two dimensions. These differences
may have been unnoticeable in the prediction moalké&n the two were combined into the
cluster B composite.

Prediction findings from the logistic regression aalysis. Results from the logistic
regression also indicated that the set of persiyreatid cognitive variables was able to
reliably distinguish between relatives in the sopiazrenia and bipolar | disorder relative
groups. However, fewer variables (as comparetdaliscriminant function analyses)
emerged as significant contributors to the preaolictf relative type. For the logistic
regression analysis of the full dataset, both apatbrking memory (measured by the WMS-
[Il) and obsessive compulsive traits made significaontributions to the prediction of
relative type. The odds of being classified insbhizophrenia relative group decreased with
performance improvements (higher scores) on the WIM&nd decreased with higher levels
of obsessive compulsive traits. Logistic regrassinalysis results for the adjusted dataset
only included performance on the spatial workingmogy task (WMS-I111) as a significant
contributor to the prediction of relative type. Agiahe probability of being classified in the
schizophrenia relative group decreased with perdoica improvements on the spatial
working memory task. On the one hand, the logigigression results are not as informative
as those from the discriminant function analysieesifewer significant predictors were
identified. On the other hand, logistic regressimay help to underscore what variables are
the most strongly associated with differentiatihg telative groups since one emerged for
each major area of functioning that was investidate

Classifying schizophrenia and bipolar | relatives. The discriminant function and

logistic regression analyses employed to addresthitd hypothesis suggest that accurate



150

classification of schizophrenia relatives and kapadlrelatives can be improved over chance
alone based upon knowledge of personality traitscagnitive functioning. For the three
group discriminant function analysis, assuming rdygquivalent group sizes, roughly 33%
accuracy would be expected by chance alone. Qwa@liracy using the functions to predict
group membership fell between 57.7 and 59.5%. tl&two group logistic regression,
assuming equivalent group sizes, 50% accuracy wWmeikeikpected by chance alone. Overall
prediction accuracy fell between 68 and 70%. @fiaasion rates using the prediction
models are not substantial improvements over chaloce. However, it is clinically

difficult to distinguish schizophrenia from bipoledisorder. Given that the present study is
not distinguishing patient groups from one anotbatrelative groupsvho demonstrate
softer signs of these illnesses, classificatioag#hat improve by approximately 20% when
individuals are classified based on personality @ghitive features would be useful.
However, the utility of these prediction models Webhave to be considered in the context of
what the classification would be used for givert thare is still a fair amount
misclassification possible. If one was using thferimation to label an individual with a
particular diagnosis or impairment this probablywdonot be a reasonable risk, but if one
used the information to inform treatment decisiffos a form of treatment with minimal
associated risks), it may be worthwhile.

The prediction models, on average, explain appnaiely 30% of the variance in
relative type. This can be considered a smallademate effect size (Ferguson, 2009).
Given that both schizophrenia and bipolar | disoate quite heterogeneous diagnoses, it
seems safe to assume that it would be difficulind a model that explains much more of the

variance. However, in attempting to explain theeotapproximately 70% of variance in
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relative type, it is highly probable that other iongant predictors of relative type were not
considered in planning the present study. Witlarégo personality variables, it might have
been a better approach to split up the clusteescand use some of the specific personality
styles that comprised these, such as schizotypedebine and histrionic personalities.
Psychosocial impairment, as was previously disaligsth regard to elevations on cluster B
traits for both relative groups, may help to acadonmore variance in relative type.
Inclusion of a measure of psychosocial impairmerititure studies may aid the prediction.
Summary of prediction findings. As hypothesized, prediction of group membership
was reliably accomplished through discriminant fiorcand logistic regression models
wherein measures of personality traits and cogmitimctioning were used as predictors. In
general, higher levels of obsessive compulsivequergty traits predicted membership in the
bipolar | relative group. Personality traits teatphasize preoccupation with orderliness,
rigidity, perfection and control, therefore, seenbest distinguish bipolar | relatives from
schizophrenia relatives. Pronounced deficits ifigpeance on a spatial working memory
task predicted membership in the schizophrenidivelgroup. These two factors emerged as
the most significant predictors of group membersHipe design of the current study
provided an improvement over the prediction moaslatibed by Laurent and colleagues in
2002. The authors used both personality scalesreagures of attention and executive
functioning. However, rather than predict groupmbership, personality functioning was
used to predict performance on the cognitive téslg high vs. low scorers among the
relatives). The present study is viewed as anavgment over the work of Laurent and
colleagues (2002) because personality traits agdittee functioning appear to be separate

constructs. In fact, both personality traits andrative functioning may be separate
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vulnerability markers for developing either disards has been suggested in previous
research (Keshavan, Diwadkar, et al., 2005). Ta#gether, as was done in the present
study, personality traits and specific areas ohaige functioning may help to predict group
membership, but is seems less important, as wélsadikely, that they would predict one
another.

Clinical Implications

An important concept that continually emergedistdssing the results of the present
study was the dimensional conceptualization ofgeabty and cognitive functioning for the
relative groups. Results of this study seem tcetswbre the dimensional approach to
personality especially. These findings are tinaig have implications for clinical practice
particularly because they are consistent with #wast version of the manual used in clinical
practice for diagnosing mental illnesses. Therefone clinical application of the present
study would be to think about the findings in tlomtext of the fifth edition of thB®iagnostic
and Statistical Manual of Mental Disordef®@SM-5; American Psychiatric Association,
2013) because it is now the manual recommendeastoin clinical practice.

With the recent introduction of DSM-5 an incriegty dimensional approach is being
taken toward diagnosis in the clinical practicdoth psychology and psychiatry. DSM-5
remains primarily categorical in its organizatiogalicture, albeit reordered to be less so
(e.g. the removal of the five axes of diagnosiE)e authors stress throughout the manual
that a more dimensional approach to diagnosis dhmeila future goal, and in some areas
categories have been removed. The personalitydisochapter was kept intact from the
previous version. However, a chapter in SectiohtBe DSM-5 provides an “alternative

‘hybrid’ model” (APA, 2013, p. xliii) that is intesied to inform future research towards a
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more dimensional diagnosis of personality disordeings model focuses less upon distinct
personality disorders and more upon overlappirnitsteand levels of impairment. In
describing the proposed model for personality diss the authors state, “impairment in
personality functioning predicts the presence pésonality disorder, and the severity of
impairment predicts whether an individual has ntbes one personality disorder or one of
the more typically severe personality disordersPfd 2013).

Results of the current study are consistent wigsé¢ concepts from the DSM-5.
When considering avoidant and cluster B persontkiys, especially, the idea that
overlapping traits contributed to the pattern afifngs was presented. The concept of
elevated traits rather than impairment to the poirmgersonality disorder diagnosis was also a
recurrent theme. The alternative model for persgndisorders in DSM-5 quantifies
personality functioning on a continuum for impaimh@hich ranges from no impairment to
mild to moderate to severe (APA, 2013; Skodol gt2fl11). Therefore, clinicians who use
the DSM-5 alternative model for personality disosd@ight be better able to describe and
possibly diagnose the relatives of schizophrendatapolar | patients. It was observed in the
present study, in general, that when the relagiwesented with maladaptive traits these were
mild. Both DSM-5 and the personality findings franis study recommend less focus upon
distinct personality disorders and more upon trais specific levels of impairments.

Diagnosis is certainly an important componentlical practice and the DSM-5
may facilitate better diagnosis. The present statligast with regard to treating individuals
who might be relatives of persons diagnosed wittizephrenia and bipolar | disorder,
highlights the heterogeneity inherent in diagnogis.important point that should be made

regarding the application of this study to clinipahctice is that it should not be assumed that
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a person who is related to persons with eitherzegitirenia or bipolar disorder would
necessarily meet diagnostic criteria for any disord clinician should not automatically
assume that relatives would present with the pelggrstyles described. In fact, if treating a
patient who is a first-degree relative of a perdmgnosed with either disorder, a clinician
may want to be even more careful in diagnosingragmality disorder in light of the present
study which underscored the subtle nature of thgpes.

That said, the patterns of personality traits @nghitive functioning observed in the
relatives, whether or not diagnosable, can infoawetbpment of treatment plans with these
individuals. For example, if a clinician is treajia patient who has either of the family
histories investigated in this study, awarenegsoténtial personality traits can assist the
clinician earlier in the course of treatment tontiy specific strategies for promoting a
positive therapeutic alliance. With regard to dtge interventions, if a clinician notices
any of the subtle cognitive difficulties or a patieomplains of difficulties in school or at
work that could be suggestive of deficits in ati@mtworking memory, or executive
functioning, strategies to track, as well as redheeimpact of impairment in these areas
could be introduced. The BACS, which was usefutlantifying some potential deficits in
both relative groups during this study and hasighbt norms (Keefe et al., 2008) could be
used in clinical practice. It exists in alternfiems; therefore, it might be utilized to track
the cognitive functioning of an at risk patient.itiwvas determined that subtle cognitive
difficulties were present for a clinician’s relaghpatient, cognitive remediation programs
could be introduced. This is proving to be a psing mode of treatment with a recent study
showing significant improvement nine months follagia three month long treatment

(Poletti et al., 2010). In the case of young patieawareness of the patterns of personality
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and cognitive functioning investigated in the presstudy can lead to earlier interventions
with at risk individuals. Strategies recommendeadifeatment of the early course of
schizophrenia might be applied for relatives fromhibogroups at least with regard to
psychotherapy, psychoeducation, family communicatsocial skills training, and cognitive

remediation (Keshavan, Roberts, & Wittman, 2006).

A final clinical application of the present studpuld be in designing
psychoeducation programs that could involve patiéott either type) and their immediate
family. An important component of treatment foe $erious mental ilinesses is
psychoeducation for both patients and their fammgmbers. It may be challenging for
family members without diagnoses of schizophrenibipolar | disorder to understand the
difficulties experienced by their patient-relativddowever, in general, people can often
more readily understand and appreciate the expeEsenf others when similarities are drawn
to their own personal experiences. Therefore, pegducation programs could be designed
for family members that review the symptoms expergel by their patient-relatives in a way
that is personally relevant. Knowledge of the patteof personality and cognitive
functioning that are present for schizophrenialaipdlar | disorder patients, and to a lesser
extent for their relatives, could inform the desajrthis hypothetical program. More
specifically, a therapist could present samplesoghitive tasks that assessed attention,
working memory, or executive functioning to famimembers. After trying the tasks, the
therapist could invite the group of family membgrsliscuss any difficulties they may have
experienced in completing the tasks. Next, udegwords of the family members, the
therapist could explain how the patient-relativegezience those same difficulties, but to

larger extent and discuss how such experiences symptom of the patients’ iliness.
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Following this exercise, strategies for helping pla¢ient-relatives with these cognitive
difficulties could be discussed. Such an intermentould grow out findings from the
present study, and similar studies, that increaskenstanding of the softer signs of

schizophrenia and bipolar | disorder.

Limitations

A variety of limitations to the present study d¢anidentified. One main limitation
has been described in depth throughout this page-agssumption of independence of
observations was violated. Multiple members frangle families were included in the
sample. Members of the same family cannot be cersitindependent observations due to
shared genetics and environment. Rather thanediglese individuals, which would have
resulted in decreased sample size and less polveastcipants were retained. A solution
to this violation was to run the main analyses adsing each of the three hypotheses with
the full dataset, secondarily with an adjusted skttavherein the data from multiple
participants from the same family was averaged (qmere and Foster, 2006). It was
recognized that the real results would thereinifebletween the two sets of results, and in
fact, significant findings were generally consisteatween the full dataset and adjusted
dataset with regard to both the personality anchitvg findings. This was a reasonable
solution, yet a similar study could be devised tis®s more sophisticated statistical
techniques to address the problem of nonindepeeddnabservations. For example,
Fogelson and colleagues (2007) included family mastip as random effects in statistical
models. Faraone and colleagues (2000) addresseasktie with a formula to adjust variance

estimates for clustered data. Both of these teclas were determined to be beyond the
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expertise and scope of the researcher and projgictyould be a reasonable improvement
over the current methodology.

On a related point, considerations regarding tmservation of power and sample
size drove many decisions that were made in degighie methodology of the current study.
For one, the study was limited by the fact thabdeds used from an ongoing larger scale
study and to some extent the design of the BSNofegrrinfluenced, the measures used and
characteristics of the sample. The measures tetodael some newer instruments such as the
BACS , the PCET, and the DPX-CPT that were speatificdesigned for use with
schizophrenia populations, which was a strength@flesign. However, newer instruments
are not as well researched. Awareness of thalitex suggested limiting group membership
based on a variety of demographic and clinicalaldes (e.g., only including relatives
without a history of psychosis or without any hrgtof Axis | disorders). These decisions,
unfortunately, would have resulted in reductios@ample size. Including only relatives
without any history of Axis | disorders would haveen a strategy that enabled this
researcher to control for the modifying influendeorrent or past episodes of Axis |
syndromes, which may in fact have influenced rasulthe study, using the same dataset
could also be conducted that included some meaduras | symptomatology as a covariate.

There are additional limitations with regard tongde characteristics. Participants
were randomly sampled through a variety of adviediapproaches described in the
Methods section, yet inclusion and exclusion aatemay have contributed to the creation of
a sample that was not necessarily representatigdasfier population of schizophrenia and
bipolar I disorder families. During the courserecruitment, a number of individuals

(primarily probands) volunteered to participatéhia study, but could not due to the lack of a
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willing first-degree relative. Decompensation ip&ychosis, as well as a chronic history of
serious mental illness, is often associated witth of contact with family members. As
such, results are not entirely generalizable. &@nealy be significant differences in
functioning on the variables studied between tlob@nds who participated compared to the
group of potential probands who were unable toig@pete because they could not provide a
relative. Similarly, participating relatives mighe different on the variables studied
compared to the relative group that was not asdehise to unwillingness or lack of contact
with their proband family member. The latter gredipr each comparison are not contained
in the current sample. Family members who didigipgte in the study may themselves
possess better coping mechanisms and psychologsmlrces and related to these
characteristics (although not necessarily as asmprence), show less impairment in
cognition and personality pathology. Given thas lkia natural feature of the population, it
may be difficult to design a study that better awowdates this potential limitation, but it is
important to point out. One could recruit a snsalinple of patients without a first degree
relative to use as a comparison group to the lgyggyand group in order to determine if any
significant differences in demographic or clinigakiables exist.

This was also a genetic study wherein the redatgroups were defined as being
first-degreerelatives of the probands. However, the relatta¢us was determined primarily
on self-report from the family members. There distinct possibility that there are
individuals included in the current sample as reéet, who in fact, are not relatives. Better
procedures for assessing degree of relatedness lsaué been employed, e.g. birth
certificates and other forms of identification oflateral information that established the

familial relationship between two participants.
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Groups were not well matched on all demographaratteristics. Average age was
significantly different between the schizophrergkative and bipolar relative group, as well
as the schizophrenia relative and healthy contaligs. Schizophrenia relatives tended to
be younger than the other two groups, with bipadtatives and healthy controls fairly well
matched in age, mean of 38 and 40 years, resplctivéears of education differed among
the three groups with schizophrenia relatives repgfewer years than healthy controls.
The racial composition of the sample, in which Gesi@ns were over-represented in the
bipolar relative group, and African Americans wexer-represented in the schizophrenia
relative group, is likely not representative of theger population and may serve to confound
group differences in personality and cognitive tiorang.

Clinical characteristics of the proband groups @iovide some potential limitations.
There were some cases identified during outlielyarsaof the personality variables that may
have represented a proband who was misclassifigdiipolar relatives with high ratings on
the SIDP-IV). The cases were retained becausentagynot represent outliers, but rather
interesting cases where overlapping traits ag#ieshypothesized directions were actually
observed. Careful diagnostic procedures werev@tband probably cannot be improved
upon, rather this speaks to the difficulty in makaolear categorical diagnoses. Best estimate
diagnoses were always the aim. Furthermore, solatves of probands diagnosed with
schizoaffective disorder and non-psychotic bipalare included in the present sample. The
incidence of this was low. As such, those indialducould have been removed from the
sample, but again this would result in a reductiosample size.

Finally, it is important to point out that whennsadering these results and the

accompanying interpretations both effect sizesdesign issues should be taken into



160

account. Effect sizes for the personality, cogeititnd group membership prediction
findings ranged from fairly small to medium (Fergns2009). This suggests that the
magnitude of the differences between the groupstigreat and the findings, therefore, may
not have a lot of practical significance. Put &otway, the differences in relatives groups
may not be easily observed in other samples. Heweawmall effect sizes seem reasonable
given that, again, this was a study investigasiaigtledifferences among individuals.

In general, results from the present study seeamderscore the need for more
consistency in measure selection when assessimgtioomgin schizophrenia and bipolar
disorder. This study attempted to this follow mecoendations by the MATRICs group
(Nuechterlein et al., 2004) especially in the sbecof the Brief Assessment of Cognition in
Schizophrenia (Keefe et al, 2008).

Directions for Future Research

The present study leaves an opening for multipenaes for future research. Some
of these will be discussed, but the list is cetyaiiar from exhaustive. A major area of
refinement would be including a measure of Axigrhptomatology as a covariate. DSM-5
(APA, 2013) removed the multiaxial component ofgihiasis that was present in DSM-IV-
TR (APA, 2000). The change reflected the ideatinarte is a fair amount of overlap in both
types of mental disorders (APA, 2013). As sucls wWould be an important component of
future studies as results from the present stuehaire unclear as to the extent that Axis |
symptomatology influenced the results. Consideratif changes to the diagnostic system
implemented by DSM-5, could inform future studiesinother way. A similar study that
attempted to predict group membership for the types$ of relatives could be designed using

the alternative model of personality traits anddigrs that is described in Section 3 of
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DSM-5, rather than DSM-IV-TR conceptualizationss BSM-5 reduced the number of
personality disorders from ten to five. Therefdhe main personality styles to be focused on
in future research would be borderline, obsessivepuilsive, avoidant, antisocial and
narcissistic. The current study was primarily faalisipon clusters, but seeing that some of
the personalities included in both cluster A angstdr B were removed from DSM-5, this
could call for a new study that focused upon traigkes. The authors of the DSM-5
particularly encourage future research that ingastis these personality styles along
dimensions. Constructing a new study that wasdedwpon the personalities of the DSM
alternative model, would also allow future researsho further investigate traits that could
explain unexpected results of the present study.iffistance, what traits of the borderline
style differentiated schizophrenia relatives froipatbar | relatives? What traits of the
antisocial style differentiated schizophrenia rigkg from bipolar | relatives?

On obsessive compulsive personality traits, thegive groups were not significantly
different when analyses of group comparisons wenelgcted. However, obsessive
compulsive traits proved to be the main personaktyable that distinguished the two
groups in the prediction model. A future studylddoe developed that improved
methodology in order to better evaluate group diifiees on these traits. The improved
methodology might consist of (a) more specific digitbns of the relative groups, (b)
controlling for Axis | symptomatology, and (c) detening trait differences between the
groups and designing follow-up analyses or addiietudies to explain these findings.

It was speculated when discussing the resultseo€tirrent study that psychosocial
impairment may play an unmeasured role in the pettef groups differences observed.

Therefore, a future study that included a meastipsychosocial impairment in the
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prediction model could be designed. Avoidant peatity certainly has components of
psychosocial impairment (APA, 2000). However, tifagts that comprise avoidant
personalities represent forms of psychosocial imnpat that are too specific, especially if
investigating more than just a schizophrenia redagiroup. Fogelson and colleagues (2007),
in the context of discussing avoidant personaiaits in schizophrenia relatives makes the
point that level of social functioning is one oéthest predictors of adapting to illness
following onset of psychosis. This idea could Bpanded to include bipolar relatives as
well, taking into consideration the idea that bgrakelatives would likely express different
psychosocial difficulties when compared to schizepia relatives. Therefore, it may be
advantageous to identify and incorporate into Ritudies a general measure of
psychosocial functioning that would assess an ag@te range of psychosocial difficulties.

Research related to cognitive functioning of bépaoklatives, in general, is under-
researched when compared to schizophrenia relatiies present study adds to the
literature in that regard, but there is merit fagoing study of bipolar relatives’ cognitive
functioning that will identify specific areas of pairment, if they exist at all. For one, it has
been suggested that deficits are state-dependeaiafility to draw conclusions about trait-
versus state-dependent deficits could be incorpdrato future studies. As more specific
areas of potential cognitive deficits are identifend replicated in the research, these areas
should be applied to future studies with desigas #ine similar to the present study in
attempting to predict membership into the two reéagroups. Medication use and its
potential influence on cognitive performances by tivo groups should also be incorporated
into future studies. Conclusions could not be grawthis regard for the present study

because it was beyond the scope of the study &simmate the influence of medication use.
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Carefully collecting information on medication usegen for relatives, would help in this
regard.

Differences in demographic characteristics wergeoled between the two groups.
Although the design of the study aimed to incluelative groups who were well matched on
all demographic variables, some differences weseked at the time of analysis with
regard especially to age, education level, and (@eeccasian and African American). It was
beyond the scope of this study to investigate thleseographic differences when designing
the prediction model, but future research shoutd these patterns into account given
findings from the present study.

Finally, the design of the current study was caoapéd by the composition of the
two groups primarily around defining these groupsdal upon proband diagnosis. Future
studies could replicate the design of the predenysbut conduct separate analyses wherein
the groups are defined differently. Some exampiasld include comparing both relatives
of psychotic bipolar | patients and then relatigéson-psychotic bipolar | patients with
schizophrenia relatives. Relatives of schizoaifegbrobands could also be investigated,
although this would be more difficult as that graige tends to be low. However, the
Schizobipolar Scale (SBS) that was developed byh&esn and colleagues (2011) could
help in this regard.

Specifically, it may have been more interestingtf@ present study to include a
separate group of relatives of patients diagnos#udsehizoaffective disorder. However,
there were too few probands diagnosed with thigtian of psychotic illness to create a
group that would be comparable in size to the sgitizenia and bipolar | relative groups. A

future study could do away with using the SCID dieges to determine group membership
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and instead use the Schizobipolar scale (Keshavaln 2011). Relatives could be classified
into three groups based upon dimensional ratiragser than specific diagnosis, for the
probands on this scale. They would belong to gsdagsed on the following proband SBS
scores, relatives of (a) probands scoring in tikzephrenia end of the scale, (b) probands
scoring in the schizoaffective (or middle areala $cale), and (c) probands scoring in the
bipolar end of the scale. The SBS was developdddsphavan and colleagues in 2011 based
on some of the multisite B-SNIP data. The inte@seader is referred to his study for
further details regarding the construction and proes of the SBS. A study of relative’s
personality traits that utilized the SBS to deterenihe groups could be considered more
consistent with the dimensional approach thatégememended by the DSM-5 task force for

future research (APA, 2013).
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H = B-SNIP [ ]

— PARTICIPANT DEMOGRAPHIC

pateorrativa: || [/ |/ [ 1
SUBJECT INITIALS:| | |- || RATER ID:
SUBJECT ID: | | | RATER INITIALS: El: -
Notes:
Was form filled out? O Yes. some or all of data O No data at all If Not, Please Specify:
Last Name: First Name:

HNSEEEEEEEEEEEEEEEEmEEEEEEEEEEEEEE
SncialSecuriry}'umher:|#|#I#|‘|#|#|'| I | | |(Last4digirsrequiredonl}')

DOB(MllfDDIYYYY)l | |/| | |/| | I | |Sex:C>Male O Female

Ethnicity:

O Not Hispanic or Latino
© Hispanic or Spanish Origin or Latino (A person of Cuban. Mexican. Puerto Rican. South or Central American.

) or other Spanish Origin)
O Unknown/Not ascertainable

Race: (Mark one or more of the following:
O White / Caucasian O Other. not specified above O American Indian or Alaska Native O Asian

O Native Hawaiian or Other Pacific Islander O Black or African American QO Unknown/Missing
Handedness: O Left O Right O Ambidextrous O N/A. Unknown

Marital Status: O Presently Married (or in sustained conjugal relationship) O Divorced/Separated

O Widowed O Never Married (Single)
HOLLINGSHEAD 2-FACTOR SOCIAL ECONOMIC RATING SCALE

EDUCATION/OCCUPATION OF PARTICIPANT
Special Education: © Yes O No O Unknown Highest Grade Achieved in Years D:l (GED=12 yrs.. 99=missing)

Highest Occupation (Participant response, if ascertainable)
o2 O3 O4 Os Qa6 Q7
O 8 Never worked in paid employment O 9 Not ascertained

EDUCATION/OCCUPATION OF PARTICTIPANT'S MOTHER
Special Education: © Yes O No O Unknown Highest Grade Achieved in Years D] (GED=12 yrs.. 99=missing)

Highest Occupation Category (Clinician evaluation)

Highest Occupation (Participant response. if ascertainable)

o2 O3 O4 Os Q6 o7

Never worked in paid employment O 9 Not ascertained

Highest Occupation Category (Clinician evaluation) O3

EDUCATION/OCCUPATION OF PARTICIPANT'S FATHFER
Special Education: O Yes O No O Unknown Highest Grade Achieved in Years D:I (GED=12 yrs.. 99=missing)

Highest Occupation (Participant response, if ascertainable)

’ . , i : 2 3 5 7
Highest Occupation Category (Clinician evaluation) ol B o2 O O o5 . = ) ©
O 8 Never worked in paid employment O 9 Not ascertained

. (revision1)06/16/08 Page 1 of 1 .
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= BN -
'W- PSYCHIATRIC, MEDICAL AND FAMILY HISTORY FORM
AL uUr I\:‘lllL\l\J.l l |l‘ l I ]I l I l I I
SUBJECT INITIALS |:|:| - I:l RATER ID: |:|:|
————E pEE———— e
SUBJECTID: L p 1oL L L 1 ATERINITIALS: | | 1711
Notes:
Was form fiiled out? O Yes. some or ail of data O No data atall I Not. Please Specify:
PSYCHIATRIC HISTORY
ONSET OF ILLNESS
1. How old was the subject at the first onset of any psychiatric illness?
a. Age: I_I_l . b. Specity probable DSM-IV diagnosis (if possible)
¢. Specify Treatment, if any:
2. How old was the subject at the beginning of first Schizophrenia/Bipolar Disorder symptoms?
a. Age: D] . b. Specity probable DSM-IV diagnosis (if possible) D]]D]
3. How old was the subject at the time of first psychiatric hospitalization?
a. Age: ED . b. Specity probable DSM-IV diagnosis (if possible) ED]D]
4. How many times has the subject been hospitalized for psychiatric illness? # of times: D]
5. Has the subject ever made a suicide attempts? O Yes O No QO Not Ascertainable
6. Has the subject ever received an ECT? O Yes O No O Not Ascertainable
FAMILY HISTORY
7. Has any member of your family ever been hospitalized for a psychiatic problein of a nervous breakdown?
OYes ONo O Not Ascertainable
8. Has any member of vour family taken medicines to treat a psychiatric problem?
OYes ONo O Not Ascertainable
9. Has any member of your family lived in a group home or supervised housing?
O Yes O No O Not Ascertainable
10. Does any member of your family receive SSI or disability benefits?
O Yes O No O Not Ascertainable
11. Is any member of your family odd or eccentric? O Yes O No O Not Ascertainable
Use the information provided in item 11 for recruitment of relatives with schizophrenia spectrum personality disorders.
If yes, ask: a. Is he/she withdrawn? O Yes O No O Not Ascertainable
b. Does he/she talk to himself/herself? O Yes O No O Not Ascertainable

. (revisionl) 06/18/08 Page 1 of 4 .
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. “I B-SNIP PSYCHIATRIC, MEDICAL AND FAMILY HISTORY FORM .
il continued
1£Ucy
T T 1
SUBJECTID:[ | | [ | [ |
12a. Number of first degree relatives with a probable schizophrenia/bipolar spectrum disorders
ITMICAL TV Asie Tand Avic IN- crhiisnnkhranta erhivnafFartivra Atenrdar KinAalar MBenrdare mntinr Aanraceciva
LL/OIVI-1LV AXIS 1 dllu AXIS 11) bLU.lLUpU_lL‘ 1ld, SULLLZ0ALITULLVT UIbulucl., UlPUl(ll UISULUCLS, Llaul ‘.lC}JleSl\C

p_
'-' =
U)

disorder. cluster A and cluster

[vs]

personality disorde

|| _l12b. Number of second degree relatives (e.g. grandparents. grandchildren. aunts. uncles.) with a probable
schizophrenia/bipolar spectrum disorders (DSM-IV Axis I'and Axis IT):  schizophrenia. schizoaffective disorder,
bipolar disorders. major depressive disorder. cluster A and cluster B personality disorders.

Eﬂ

. Number of third degree relatives (e.g

d1smdels(DSM IV Axis I and Axis I} sclnzopluema scluzoafteuu'e disorder, b1p01a1 cl1501de1s major
depressive disorder, cluster A and cluster B personality disorders.

—

13. Draw Family Tree if cases of schizophrenia/bipolar spectrum disorders are reported.

. (revisionl) 06/18/08 Page 2 of 4 .
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. E B-SNIP PSYCHIATRIC. MEDICAL AND FAMILY HISTORY FORM .

2020 continuned
SUBJECT ID:l I | | | l |
MEDICAL HISTORY: History of: *IfYES or NOT EVALUATED,
Medical History from 1=No History of explain or
medical chart within last 6- 2=Yes, does describe below.
months is acceptable. NOT EXCLUDE
3=Yes.
EXCLUDES

1. Allergies-Drugs O102 O309

i)) Allergies-Others I o102 309
2. HEENT Disorder O102 O309
3. Cardiovascular Disorder

a) Coronary Artery Disease [ 102 O3 O9

b) Hypertension OQO102 O30O9

¢) Other Q102 O309

I |
4. Renal Disorder Q102 ©O309
5. Hepatic Disorder Q102 O309
6. Pulmonary Disorder Q102 O3 09
7. Gastrointestinal Disorder Q102 O309
8. Musculoskeletal Disorder O102 O309
9. Neurologic Disorder Q102 O3O9
10. Dermatologic Disorder O1I102 0309
11. Metabolic Disorder

a) Diabetes C102 O3 09
b) Hyperlipidemia O102 O309

12. Hematologic Disorder Q102 O309
13. Endocrine Disorder o102 O309
14. Genitourinary Disorder O102 0309
15. Infectious Disease O102 0309
16.I0ther | 01020309
17.|Orher | 0102 0309

. (revisionl) 06/18/08 Page 3 of 4 .
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ABSTRACT

PERSONALITY DIMENSIONS AND COGNITIVE FUNCTIONING ORELATIVES OF
PERSONS DIAGNOSED WITH SCHIZOPHRENIA AND BIPOLAROISORDER:
A COMPARATIVE AND PREDICTIVE STUDY

by
JULIE PAAVOLA
December 2013
Advisor: Judy McCown, Ph.D.
Major: Psychology (Clinical)
Degree: Doctor of Philosophy

The purpose of this study was to determine afge¢rsonality and cognitive
variables that could best be used to predict meshigeinto either a schizophrenia or bipolar
relative group. A group of relatives of persoragtiosed with schizophrenia£ 59) and a
group of relatives of persons diagnosed with bipbtisorder (= 54) were compared along
four dimensions of personality and eight dimensioihsognitive functioning. Relative
group comparison with a healthy control gronp=(64) along the same personality and
cognitive dimensions was a secondary goal. Dimessid personality were measured using
the Structured Clinical Interview f@SM-IV-TRPersonality (SIDP-IV) from which trait
scores were derived for the cluster A, cluster®j@dant and obsessive-compulsive
personalities. Cognitive functioning was assesséitimthe domains of attention, working
memory, and executive functioning using a varidtgneasures.

The schizophrenia relative group was best distsigd from the bipolar | relative

group on cluster A traits, whereas the bipolatdtree group was best distinguished from the
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healthy control group on obsessive-compulsivedralts was hypothesized, the
schizophrenia relative group showed deficits inmitige functioning in all three domains
when compared to healthy controls. The bipolaidtive group did not show impairments
in cognitive functioning that were to a lesser exthan the schizophrenia relative group
(which was contrary to hypotheses). Rather, dsfigere similar to the schizophrenia-
relative group or no impairment was observed almygnitive domains for the bipolar
relative group. Both discriminant function anakysed logistic regression analyses were
utilized to develop prediction models for group nemship. Relative type was best
predicted by the variables of WMS-IIl Spatial Sgammeasure of spatial working memory)
and obsessive-compulsive traits. Results of teegut study underscore the use of
dimensional models in personality conceptualizatind provide further evidence in
supporting subtle differences in both personalitg aognitive functioning between family
members of patients diagnosed with the major méliriakses. Treatment implications are
discussed in the context of assisting the family irthe treatment of schizophrenia and

bipolar | disorder.
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