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ABSTRACT
The aim of this dissertation was to investigateréiationship among clinical insight,
cognitive insight, and executive functioning (E&3,measured by both a dynamic and
standard format. Thirty-six participants with saphrenia/schizoaffective disorder
completed assessments of cognitive insight, climmsaght, and EF. The EF measure of the
Wisconsin Card Sorting Test was completed in badtaadard and dynamic format. Results
indicated small effect size correlations betweémadl insight and standard EF assessments,
but the directions of these correlations were @gtto much of the previous research.
Additional small to moderate correlations were folnetween cognitive insight and a
dynamic EF measure. Other findings suggested #rabps with better clinical insight
reported greater cognitive difficulties. Findinggygest several implications: EF is likely
related to insight, lack of insight is not homogesin this population, the constructs
measured by standard assessments are not equitcateatconstructs of dynamic
assessments, and clinical and cognitive insighteleged, yet independent constructs. Future

research directions are discussed.
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CHAPTER 1
OVERVIEW

A common symptom of schizophrenia is a lack ofghsinto one’s symptoms, need
for treatment, and consequences of the disordeaffm Strauss, Yale, & Gorman, 1991;
Amador et al., 1994; David, 1990). Although firsinceptualized as uni-dimensional, insight
is currently viewed as a multidimensional constthet is related to numerous clinical
outcomes, such as medication noncompliance (Ameidalr, 1993; Buchanan, 1992; Smith
et al., 1999), impaired global functioning (PyneaB, & Sullivan, 2001), poorer work
performance (Erickson, Nematollah, & Lysaker, 2Q0Hhd poorer prognosis and treatment
outcomes (Schwartz, Cohen, & Grubaugh, 1997).

Several theoretical models of insight have garnstggport, including theories
suggesting lack of insight is related to symptothepry of mind, and neuropsychological
difficulties (Osatuke, Ciesla, Kasckow, Zisook, &Nhamed, 2008). Currently, there is
considerable interest in the idea that insightciffies are associated with the
neurocognitive difficulties that are found in thajarity of persons with schizophrenia
(Brazo et al., 2002; Fioravanti, Carlone, Vitalent; & Clare, 2005; Heinrichs & Zakzanis,
1998). In particular, researchers have focusedheestigating the relationship between
insight and difficulties with executive functionkEAleman, Agrawal, Morgan, & David,
2006; Drake & Lewis, 2003; Lysaker, Bell, Brysonk&plan, 1998). Although this theory
has received considerable support, some of thanfyisccontinue to be mixed (Cooke, Peters,
Kuipers, & Kumari, 2005; Osatuke et al., 2008). @neposed reason for this is that current
EF measures (e.g., the WCST) are too simplisticél@t al. 2004) to assess a multi-faceted

construct like EF. Thus, it is proposed by the entiauthor that more ecologically valid



measures of EF, or measures that better approxendt@redict a person’s ability to
function in a real-world environment, could imprawe strength of insight predictions.

Proposed constructs that may influence the EF msidht relationship include
learning potential, or a person’s capacity forhéag (Green, Kern, Braff, & Mintz, 2000;
Pruf3, Wiedl, & Waldorf, 2012), and metacognitioro(&n et al., 2004). One research group
explored the relationship between insight and aanognitive EF task and found it predicted
a significantly greater variance in insight thad the standard neuropsychological measures
(Koren et al., 2004), but there are no publishediss investigating the role of learning
potential, executive functioning, and insight.

One strategy for assessing a person’s “learningrpiad” is dynamic assessment
(e.g., Wiedl, 1999). Dynamic assessments are neathfersions of traditional
neuropsychological assessments that include legtnals in which the participant is given
feedback and assistance to better their performam¢ee measures (Wiedl). Much like the
“real world,” it is up to the participant how theyilize the feedback on subsequent trials of
the neuropsychological measure. Among other thidgsamic assessments have been
advanced as a method for better capturing the tegremands relevant to real world
functional outcomes (e.g., Green et al., 2000; Heleenera, & Rempfer, 2007) and perhaps
the self-monitoring involved in establishing acdarmsight. Thus, dynamic assessment may
be a more sensitive method of capturing the retahgp between EF and insight.

Another advancement in insight literature has lbenecent interest in investigating
another dimension of insight, insight into cogretahifficulties. A recent cognitive insight
measure assesses cognitive insight by groundinguéstionnaire in everyday tasks and

scenarios with which people may struggle (Stip,o@aRenaud, Pampoulova, & Lecomte,



2003). Several studies have found significant daties among these measures and
objective neuropsychology measures (Donohue e2@09; Hake et al., 2007; Stip et al.), but
the relationship between clinical insight and ctigriinsight remains unclear (Donohue et
al., 2009; Lecardeur et al., 2009; Medalia & Thysz01.0).

One commonality between these three constructsndal insight, cognitive insight,
and EF, is the critical role they may have in prgls, recovery, and responsiveness to
treatments (Aleman et al., 2006; Breier, Schreibger, & Pickar, 1991; Green, 1996;
Green, Kern, & Heaton, 2004; Medalia & Thysen, 20M@ed|, 1999). Thus, it is important
that researchers investigate the relationships grtitese variables to better determine both
how they influence each other and how they camtheenced by rehabilitation therapies.
Therefore, the purpose of this dissertation isxaae the relationship among EF as
measured by a dynamic assessment and clinicahinswith the prediction that dynamic
assessments of EF will be better predictors ofhrsihan the standard EF assessments. In
addition, the relationship among dynamic assessrokmical insight, and cognitive insight

in persons with schizophrenia will also be explored



CHAPTER 2
LITERATURE REVIEW
Schizophrenia and Insight
Schizophrenia has been described as a psychotiddisassociated with a
constellation of symptoms. A common symptom isck laf insight into one’s symptoms,
need for treatment, and consequences of the dis@kdeador et al., 1991; Amador et al.,
1994; David, 1990). When first introduced in therdature, insight was conceptualized as a
one-dimensional construct, with persons being edlaare or unaware of their mental health
diagnosis (Lewis, 1934). The last two decades naaked a dramatic increase in research
on insight in persons with schizophrenia (Osatuka.e2008), and what was once
understood as a one-dimensional construct has esxpanded to a multidimensional
construct. Although there are varying ideas ornféicets of insight, one meta-analysis
defined it as having five factors: awareness ofrighe mental disorder, awareness of the
social consequences of having this disorder, aveaseaf the need for treatment, and
awareness of and attribution of symptoms of therder (Mintz, Dobson, & Romney, 2003).
As the conceptualization of insight developed, aede steadily increased on the
construct. A recent review of insight research reggbthe range of persons with
schizophrenia with poor insight to be 11% to 89%hefsamples (Cooke et al., 2005). This
large variability could be due to the various ssalsed and the threshold points chosen in
these studies. In an overview on insight, Amad006), a key insight researcher, suggests
the more reliable estimate is that approximatelfdfeall persons with schizophrenia exhibit
lack of insight into their disorder. In one of sisidies including more than 200 persons with

schizophrenia, Amador et al. (1994) found over 3@%neir sample of persons with



schizophrenia were unaware, while approximately 2&© moderately unaware of their
disorder. Although the occurrence of poor insigties in research, tH2agnostic and
Satistical Manual of Mental Disorders, Fourth Edition, Text RevisiorDEM-IV-TR) states
“A majority of individuals with schizophrenia lagksight regarding the fact that they have a
psychotic illness” (pg. 304).
Clinical Significance of Insight

Insight has become a variable of interest due tb ® common occurrence and its
relationship with other key outcomes. AccordingAtnador (2006) insight “has a major
impact on the course of the iliness, and causds ftial and complete noncompliance.”
Intuitively, this makes sense: as a person who doebelieve they have a mental illness will
likely not be willing to seek and comply with tre@nt for this disputed mental illness
(Lincoln, Lallmann, & Rief, 2007). Research hasoadsipported more specific correlates of
lack of insight; including medication noncompliar(@enador et al., 1993; Bartkd, Herceg,
& Zador, 1988; Buchanan, 1992; David, BuchanandR&eAlmeida, 1992; Fenton, Blyler,
& Heinssen, 1997; Smith et al., 1999), impairedbgldunctioning (Pyne et al., 2001),
poorer prognosis and treatment outcomes (Schwaalz, 4997), greater involuntary
hospitalizations (David et al., 1992), difficultiesth vocational performance (Lysaker &
Bell, 1994, Lysaker & Bell, 1995; Lysaker, BrysdBell, 2002), difficulties with social
functioning (Dickerson, Boronow, Ringel, & Parent897; Lysaker et al., 1998; Smith et
al., 1999), and more severe psychopathology (Mehtd., 2003; Wiffen, Rabinowitz, Lex, &
David, 2010).

Although intact insight is associated with moreipes treatment outcomes, better

prognosis, and stronger social skills, it has &ksen associated with less favorable outcomes,



including increased suicide attempts (Karow et24108), increased suicidality (Barrett et al.,
2010), increased depressive symptoms (Kruck e2@09; Lincoln et al., 2007; Mintz et al.,
2003; Mohamed et al., 2009; Wiffen et al., 201Qrdased hope (Hasson-Ohayon, Kravetz,
Meir, & Rozencwaig, 2009), and lower quality oklife.g., Hasson-Ohayon et al., 2009;
Karow et al., 2008; Valiente, Provencio, Espind3aaves, & Fuentenebro, 2011; Wiffen et
al.). In a study including nearly 1,500 people vathizophrenia, improvements in insight
were associated with several outcomes: decreasagtems, improved community
functioning, improved quality of life, increased dagation compliance, and increased levels
of depression (Mohamed et al., 2009). In shorightswhether intact or impaired, clearly
has clinical significance for both a person withigophrenia and his/her treatment team. In
addition, improvements in insight are associateti generally positive outcomes, making it
a target for treatment interventions (Turkingtomddon, & Turner, 2002; Rathod, Kingdon,
Smith, & Turkington, 2005). Therefore, it has beenimportant variable of interest over the
last few decades of schizophrenia research.
Theoretical Models of Insight

Although researchers seem to agree on the ovdéiraliat significance of insight,
there are continued disputes concerning its etjoldgth the evolution of insight research,
etiological theories have also evolved. In earBesgch, some scientists proposed lack of
insight as a means of avoiding the noxious sidecesfof antipsychotic medications or of
avoiding taking medications altogether, with somdividuals with schizophrenia preferring
psychosis over “drug-induced normalcy” (p. 1443n\Ratten, Crumpton, & Yale, 1976;
Lysaker & Bell, 1994). Another early theory wasttlaek of insight was a coping strategy

that assists persons to feel more “normal” as teeyme their life post-diagnosis



(McGlashan, Levy, & Carpenter, 1975). Over timesththeories were largely abandoned, as
newer models on insight grew out of empirical reslea

Currently, there are various theoretical modelgngight in persons with
schizophrenia. In a recent review by Osatuke atidagues (2008), the authors covered nine
theories on insight. The nine theories includedc@ceptualization of lack of insight as a
positive symptom, negative symptom, disorganizedpgm, neurological or
neuropsychological difficulty, difficulty with theg of mind or metacognition, a
neuroanatomical deficit, a psychological defensaidan coping with the diagnosis, a
combination of several of the theories, or a singifierence in perspective from clinicians
due to social, cultural, or interpersonal factédshough numerous theoretical models have
been proposed to explain insight, a select few heweived the majority of empirical
attention and support. From the current authortsetive, the theoretical models of insight
as a symptom, a theory of mind deficit, and a ngsyohological deficit stand out as both the
most prominent and the most researched in the diettlas reviewed below.

Lack of Insight as a Symptom of SchizophreniaOne of the earliest theories of
insight to gain support was the idea that it i®sifve symptom. Specifically, it has been
described as a “delusion of health,” such thatreoytto the overwhelming evidence that an
individual is having abnormal experiences thatriiete with his or her daily life, the person
maintains a delusion that they are healthy and dlenges the presence of a mental illness
(Van Putten et al., 1976). In reviewing this theddgatuke et al. (2008) provide only one
study that explicitly supports this theory. In teisidy, Collins, Remington, Coulter, and
Birkett (1997) found a significant relationship Wween positive symptoms and insight, in the

absence of a similar relationship between insight@egative symptoms and



neuropsychological assessments. A recent metasasdly Mintz et al. (2003) found a
significant effect size of -.25 when 22 studiesastigating positive symptoms and insight
were combined, meaning that as positive symptogreased, insight decreased. However,
this meta-analysis suggests that positive symptmuosunt for a mere 6.3% of the variance
in insight. Thus, the authors concluded that altjiothis represents a statistically significant
amount of variance, it is not likely that it repeass a clinically significant amount of the
variance in insight. In their review, Osatuke et(2008) conclude that there is neither
enough evidence to support nor refute the theotgalf of insight as a delusion/positive
symptom.

Similarly, others have conceptualized lack of ihsigs a negative symptom of
schizophrenia. Negative symptoms are viewed as ®yngthat demonstrate a lack of
adaptive abilities, such as affective flatteningamk of interest and motivation. Some
theorists suggest that lack of insight is merelgnantal withdrawal” (Osatuke et al., 2008)
from trying to understand one’s own experienceidnéss. As with the positive symptoms,
the meta-analysis by Mintz et al. (2003) found thih 20 studies, the combined effect size
for negative symptoms was significant (-0.23); egative symptoms increased, overall
insight decreased. Much like with positive symptothss explains 5.2% of the variance in
insight, but is not likely to hold practical sigicihnce.

The third symptomatology theory purports lack ¢fight as a part of the
disorganized symptom cluster. Disorganized symptoonsist of disordered thinking,
speech and behaviors, confusion, disorientatioth na@mory problems. In this theory,
researchers argue that accurate insight requicemalex assessment of the self and others.

It also involves cross-temporal comparisons ofenirand past functioning and comparisons



of self-functioning to that of others. In shortistiprocess requires a complex process of
abstract thought, which is often described as mitief persons with schizophrenia
(Corrigan & Green, 1993M-1V, 1994; Silver et al., 2007). Thus, theorists ssytee
cognitive disorganization associated with schizepka inhibits a person from gaining full
insight into their disorder. However, the existexgdence (Dickerson et al., 1997; McCabe,
Quayle, Beirne, & Anne Duane, 2002; Monteiro, Sil&d_ouza, 2008) is not substantial
enough to support this hypothesis (Osatuke e2@08).

In research on the symptom model, McCabe et a0ZRfbund symptoms accounted
for nearly a quarter of the variance in insighte Bymptom related dimensions of delusions,
apathy, and bizarre behavior accounted for a sagmf amount of the variance explained in
insight. Similarly, other researchers (Amador etE94; Dickerson et al., 1997) found that
delusions, difficulties with abstract thinking, diganized thoughts, and disorganized
behaviors were significantly correlated with ingigbut both failed to find significant
correlations between insight and negative symptdmh like Dickerson et al. (1997) and
Amador et al. (1994), McCabe and colleagues fohatidlthough the negative symptoms of
avolition were a significant predictor of insigft§ contribution was relatively weak; thus,
they concluded “negative symptoms are not condigteziated to insight” (McCabe et al., p.
523). Further evidence against the symptomatologgehof insight was reported in a
longitudinal study by Smith, Hull, and Santos (198 which the authors found no
consistent correlations among insight and posiiveegative symptoms; the disorganized
symptom cluster demonstrated only moderate corekato insight. Similarly, another
longitudinal study by Cuesta, Peralta, and Zarz(2080) found insight to be relatively

independent from symptoms. Thus, the evidence stgj¢jeat at times, such as during acute



psychosis, symptoms and insight may be relatednbggneral, this relationship does not
appear to be a clinically significant predictonmgight.

Criticism of the Symptom Theory of Insight. In addition to these symptom models
lacking sufficient support, the current author emrs that previous researchers’ definitions
of disorganized symptoms distinctly overlap withatresearchers’ definitions of
neuropsychological symptoms, such that investigatmaty be measuring the same or similar
constructs. For example, many operationally defiserganized symptoms as including
difficulties with abstract thought, and several rogsychological assessments measure one’s
abstract thinking abilities. Therefore, it is sugigel that the disorganization theory may be
partially supported, but mostly due to its clodatien to the neuropsychological theory of
insight, which will be covered in subsequent setgio

Monteiro and colleagues also supported this natidheir 2008 publication. Initially,
regression analyses revealed symptoms as mordicagmipredictors of insight than
neuropsychological difficulties. However, once eagmptom construct was investigated
independently, the disorganized symptom factor thanly one that remained significant.
The authors suggested that this factor is clos#ted to cognition, and subsequently,
insight may be related to cognition. Although tlikg not observe any significant
relationships between overall cognition and insi¢ftre were several significant
correlations between constructs of insight anddsFneasured by the Wisconsin Card
Sorting Test (WCST).

Mintz et al. (2003) suggest that one possible redsothe lack of support for these
symptomatology theories of insight is that thetiefaship among symptoms and insight may

be curvilinear as opposed to linear. The authaspgse that as symptoms become more
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severe, it is more difficult for the person to cdetely deny a mental iliness, while the
moderately symptomatic person may have trouble wwilght, and the mildly symptomatic
person may have good insight. Although a curvilimeadel has been supported in other
theories of insight (e.qg., insight and neurocoggitiifficulties, Startup, 1996), this

curvilinear model has not been supported in thegggmatology theory (Mintz et al.). One
limitation of testing this theory is that the intigation would need to be a large, independent
study that enables significant findings even thotligdne are small effect sizes associated
with insight and symptomatology.

Another plausible reason for the lack of definitstgoport for a single
symptomatology theory of insight is that perhapsdbrrelates of insight are not that simple.
When first conceptualized, insight was thoughtaalichotomous variable, but with more
research, it was clear that insight was a multefed construct. Therefore, it seems
reasonable that the etiology of insight also beticinhensional. This idea will be revisited
throughout this document, but it is important tesgion whether it is reasonable to believe
that one factor alone would explain the majorityafiance in insight.

In reviewing past literature, this multifaceted rabi$ supported by the many
findings on the correlates of insight. For instgrigiekerson et al. (1997) found that
delusions and difficulties with abstract thinkirgnong other variables, significantly
predicted level of insight. These findings suppath the positive and disorganized
symptomatology theories of insight etiology. Howeveis worth noting the methods of this
study were somewhat simplistic in that they usedlsiitems from the Positive and Negative
Syndrome Scale to assess several variables, inguasight, delusions, and abstract

thinking. This is especially problematic for theight construct, because it is not likely that a
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single item can capture this multi-dimensional ¢ard. Similar to the Dickerson et al.
study, Amador and colleagues (1994) found sigmficarrelations among insight and
delusions, disorganized thoughts, and disorgarbeddviors. In contrast to the previous
study, Amador et al. used a semi-structured inggv\(iIScale to Assess Unawareness of
Mental Disorder; SUMD) to assess insight in a ndirtiensional way. Both studies
(Dickerson et al., 1997; Amador et al., 1994) faile find significant correlations between
insight and negative symptoms, which is furthedewice against the negative symptom
etiology of lack of insight.

Interestingly, although their results moderatelgmarted a symptomatological model
of insight, Amador and colleagues (1994) concluithed their study supported the
neuropsychological model of insight. This conclusieas based on their finding that across
several diagnostic groups (persons with schizopayschizoaffective, bipolar disorder, or
major depression with psychotic features), theqessith schizophrenia were significantly
more likely to have difficulties with insight. Aldugh not clearly stated, the authors seem to
suggest that since persons with schizophrenia are hkely to have neuropsychological
difficulties, as compared to other diagnostic gmupe higher occurrences of insight
difficulties in persons with schizophrenia is mbkely related to neuropsychological
difficulties than to symptoms. These conclusiorenséo minimize the results reported,
while emphasizing the authors’ theoretical leaniogsnsight.

Lack of Insight as Impairments in Theory of Mind (ToM). In another theory of
lack of insight, researchers have suggested tliabps with schizophrenia may have
difficulties with Theory of Mind (ToM; Osatuke ek @2008), which then leads to difficulties

with insight. ToM is defined as the ability to umst&and the mental states, emotional states,
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beliefs, and intentions of both the self and otl{Bremack & Woodruff, 1978). Although
this construct has been primarily researched isqrex with autism, there is research
suggesting persons with schizophrenia may alsorequee difficulties with ToM during

both the acute psychotic and stable phases ofeuiienia (Bora, Sehitoglu, Aslier, Atabay,
& Veznedaroglu, 2007).

Even though the mechanisms through which ToM m#yence insight are unclear,
researchers have proposed several theories. Oowy kehat ToM difficulties may make it
more likely for persons to misattribute their syomps to others, which then may make them
more likely for people with schizophrenia to bebahey do not have a mental iliness.
Another theory is that deficits in ToM could makeniore likely to experience difficulties
when self-evaluating, and this skill is criticalattaining insight (Bora et al., 2007). Several
studies support the role of ToM in insight, but @M measures have been relatively
inconsistent and unstandardized. For example, ratitte ToM research has used
gualitative data, like participant narratives, tipgort this theory. These characteristics make
it difficult to come to a conclusion about the roleToM in insight, but the development of
newer measures assessing metacognition, like tble Begnitive Insight Scale, may
contribute to a more consistent assessment of TreMresight (Osatuke et al., 2008).

Lack of Insight as a Neuropsychological DeficitThe neuropsychological model is
a relatively recent theory that has garnered afggnt amount of both empirical attention
and support. In this theory, insight is viewed asihg a neurological basis. This theoretical
model appears to have begun with a 1991 articlerbgdor and colleagues, in which the
authors suggested similarities between the neu@bdisorder anosognosia and lack of

insight in persons with schizophrenia. Anosognasiae unawareness of a neurological
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disorder, despite clear evidence suggesting otker¢@ilver, McAllister, & Yudofsky,
2005). It is often seen in persons who experiersteoke and subsequent paralysis of their
limbs. For instance, the person acts as if the Isniot paralyzed and when questioned or
confronted about the paralysis, the person isfiadint, insists they can move it, or even
deny that it is their limb (Amador et al., 1991)though there are several theories on
anosognosia, Amador and colleagues insist on din@tdgorecursor to anosognosia, direct
injury to the brain. Thus, they proposed the nesyopological model of insight. In their
review of the anosognosia literature, Amador ebaéfly summarize the theories of
anosognosia to either attribute it to specific ifiude damage to the brain.

The frontal lobes have been one of the specifimtaeeas associated with
anosognosia. Amador et al. (1991) summarize prewaark which has noted that one
similarity across several unawareness deficiteas the person has an inability to self-
monitor and self-correct, which leads to a defitiawareness. Anosognosia has not been
consistently linked with damage to a single braigion, but the frontal and parietal lobes are
often indicated as areas of dysfunction in sevemakognosia cases (Conson, Ranieri, de
Falco, Grossi, & de Falco, 2008; Vuilleumier, 2004)

Empirical Evidence of the Neuropsychological Model. Initially, research into the
neuropsychological model of insight investigateel thlationship between insight and
general cognitive difficulties, but the overall wés did not strongly support the connection
between insight and general cognition. One metdysisaeported a small, significant mean
weighted effect size (= 0.17) for the relationship between insight aogrative measures
(Aleman et al., 2006). When investigating only WEST and insight, these authors found a

significant effect size of = 0.23, while mean effect sizes for IQ and memeeye not
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significant. The authors suggests this as furthietemce that in people with psychotic
disorders, lack of insight may be related to EFg@sosed to overall cognitive difficulties.
However, when these authors limited their analysestudies including only persons with
schizophrenia, the results shifted. In these aralythe insight-cognition relationship was
significant but the relationship between memory esthht was in the medium range<

0.28) while the relationship between EF and insws in the small range € 0.19). One
potential confound of this meta-analysis is thatétuded several studies that used a single
item to assess insight, but as a multidimensiooastuct, it is questionable whether a single
item can validly assess insight.

Although the initial investigations exploring geakcognitive abilities and insight
were mixed (Osatuke et al., 2008), the resultsineaaore encouraging when specific
abilities were examined. In particular, there isvgng evidence of a relationship between
insight and neuropsychological tests of the frolthé (Drake & Lewis, 2003; Lysaker et al.,
1998; Osatuke et al., 2008). Researchers haveddaus EF which is purported to reflect
frontal lobe functions. EF, as defined by Lezakwi&son, and Loring (2004), includes four
factors: “(1) volition, (2) planning, (3) purposieetion, and (4) effective performance” (p.
611), which enables a person to successfully camplehaviors that are independent,
purposeful, and self-serving. Numerous researdiears consistently reported that the
majority of people with schizophrenia experiendéidilties with EF (Brazo et al., 2002;
Fioravanti et al., 2005; Heinrichs & Zakzanis, 19B&ichenberg & Harvey, 2007; Stratta et
al., 2003), but the link between EF and insightlheen less consistent (Cooke et al., 2005;

Osatuke et al., 2008).
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Conceptually, the construct of EF maps very wetbaome theories of insight.
Markova and Berrios (1995) proposed several basicgsses of insight, including detecting
an abstract experience, comparing it to past egpees and templates, and judging it as
either usual or unusual according to this comparitoaddition, others have described
insight as an inability to self-monitor and selfH@zt (Amador et al., 1991). Similarly, EF
has been described as “the ability to respond iadaptive manner to novel situations” (pg.
611) and involves the “capacities for self-determion, self-direction, and self-control and
regulation” (Neuropsychological Assessment, Lezak, 2004, pg. 181). Thus, if the majority of
persons with schizophrenia have EF difficultiesa®r et al., 2002; Fioravanti et al., 2005;
Heinrichs & Zakzanis, 1998; Reichenberg & Harve§0Q2Z, Stratta et al., 2003), it is likely
they would have difficulties in using these cogratskills---of comparing, evaluating, and
judging their functioning and experiences agaimsit gxperiences and the experiences of
others--- to establish accurate insight. Althoughk theory has received substantial empirical
support, the results remain mixed (Cooke et aD52M@satuke et al., 2008). Potential reasons
for the inconsistencies will be reviewed throughitnet document, but one important concern
in this body of research is that EF is used asmalorella term encompassing many complex
cognitive processes. In response to this critigeegarchers have taken various approaches to
refine further the conceptualization of EF, and ti@finement will be discussed throughout
the remainder of the document.

The Role of EF

EF Impairment and Schizophrenia.Researchers have established that many

persons with schizophrenia exhibit difficulties kvitognitive skills, especially those

involving EF. This section will further define ER@review the empirical support for EF
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difficulties in persons with schizophrenia. Th&8M-1V (1994) states that people with
schizophrenia frequently experience difficultieshagoal oriented behavior often leading to
problems performing activities of daily living; dubehaviors are commonly referred to as
executive functions or executive abilities. Accoglto Lezak et al. (2004), difficulties with
EFs are exhibited in a more global manner thaniSpeognitive difficulties, meaning they
affect many or all facets of a person’s behaviomaddition, EFs are somewhat independent
of other cognitive functions; for example, an indival may have cognitive difficulties in
areas other than EF and still be productive irrtthaily life (Lezak et al.).

Traditionally, EF has been defined in this broadfied manner, but recently, some
researchers have argued that EF should be contieptlen a more fractionated model that
accounts for the many specific components of Eépap®sed to using the umbrella term
(Clark, Warman, & Lysaker, 2010; Savla et al., 2012 this EF fractionation model,
researchers have used exploratory factor analgseveal potential components of EF, with
some of the components including response inhibiset shifting, working memory,
planning, problem solving, attention, abstractideductive reasoning, and mental flexibility
(Clark et al., 2010; Homack et al., 2005; Miyakae&man, Emerson, Witzki, & Howerter,
2000; Savla et al., 2012).

In one such study, Savla et al. (2012) used extgordactor analysis to investigate
factors of an EF battery in persons with schizopiarand found two factors: cognitive
flexibility and abstraction. The cognitive flexily factor was defined as the ability to
“coordinate attention,” multi-task, and adjust sttgges according to demands. This factor
consisted of timed tests, such as a trail makiag t®lor-word inhibition test, and a verbal

fluency test. The abstraction factor, defined asability to determine latent relationships
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and perform accordingly, consisted of primarily ftoned tasks, including a sorting task
similar to the WCST. Although these two construeese significantly correlated with each
other, they had different patterns of correlatiathwther variables. For instance, abstraction
was significantly positively correlated with yearfseducation and functional capacity, but
was negatively correlated to duration of illnesscantrast, cognitive flexibility was
significantly negatively correlated with positivecadepressive symptoms. Although Savla
and colleagues did not use the WCST, they sughgegatk uses both abstraction and
cognitive flexibility, and critique the field fogpically only using one variable, total correct,
to examine WCST performance. In contrast, they ssigtipat by using additional variables,
such as perseverative errors and conceptual lespbnses, researchers may be able to
differentiate these overlapping constructs.

Regardless of the conceptualization of EF, mogtaiehiers would agree that the
majority of people with schizophrenia experiendéidilties with EF components (Brazo et
al., 2002; Fioravanti et al., 2005; Heinrichs & Zakis, 1998; Reichenberg & Harvey, 2007,
Stratta et al., 2003). One of the most commonlyl @ssessments of EF is the WCST
(Kongs, Thompson, Iverson, & Heaton, 2000), andlitbe an important variable in the
present study. In this measure, the examinee exdasksort a deck of cards according to four
stimulus cards. The cards can be matched accotdlitigee sorting criteria: color, shape, or
number. After each trial or sort, the examinerstéile participant whether they are right or
wrong. After the participant successfully matchegdain number of cards consecutively,
the sorting rule changes.

Heinrichs and Zakzanis (1998) reviewed 43 studiasused the WCST as a measure

of EF in people with schizophrenia and found thgomiy (69%) of the participants with
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schizophrenia scored below the group medians onrEdemore recent meta-analysis by
Reichenberg and Harvey (2007), the authors condltltge persons with schizophrenia
demonstrated severe EF impairments, as measurid MYCST. In a cross-sectional study,
Stratta et al. (2003) also found that nearly twiodhof participants with schizophrenia
exhibited cognitive difficulties on the WCST, armt these difficulties appeared to be stable
across groups with varying illness durations.

Although most researchers conceptualize the WCSTggeral EF assessment,
some have suggested it assesses more specificnisfuas, such as set shifting, abstraction,
problem solving, perseveration, mental flexibiliagnd response maintenance (Greve et al.,
2005; Polgar et al., 2010; Savla et al., 20125 iacent study, Polgar et al. (2010)
investigated the factor structure of the WCST irspas with psychotic disorders and
identified two-factors. Factor 1 included the feliag variables, correct responses,
conceptual responses, categories completed, peasiseaesponses, and perseverative
errors. It was conceptualized as the ability teedatne the correct sorting category and to
switch sorting categories when needed and hasdmeistently found in other, larger
studies (Greve, Ingram, & Bianchini, 1998; Grevigke, Love, Bianchini, & Stanford,
2005). This factor, often termed as flexibility aset-shifting, was the primary focus of EF in
this study.

The second factor in the Polgar and colleaguesQRétiidy consisted of non-
perseverative errors. If a person scored high otofawo, then they were demonstrating
ineffective problem solving skills, such as shitipack and forth between sorting categories.

Polgar et al. hypothesized that these individualy be testing too many hypothesis, but the
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current author proposes that this failure to maingat could also represent difficulties in
short term memory, concentration, or attention.

Even with this recent research, the exact compsma&rthe WCST in schizophrenia
remain relatively unknown for several reasons.tFm®st of the as the factor structures have
been explored in non-clinical or mixed diagnosesutations (Greve et al., 2005; Polgar et
al., 2010; Savla et al., 2012). Second, the fdottings appear unstable or inconsistent both
across and within studies (Greve et al., 2005h@&lgh it would be ideal to have a more
specific conceptualization of EF, the researcloisimagreement as to what that would
include. Therefore, in response to this limitatitns document will refer to EF in more
general terms, but specific domains of EF will benttoned when appropriate to the
variables or construct of interest. In additions tstudy will attempt to parse out the domains
of EF by investigating numerous WCST variablesswgested by Savla et al. (2012), and
using dynamic assessment, which will be discusstedl. |

The Relationship between Insight and EFAs previously stated, the link between
EF and insight is unclear (Cooke et al., 2005; @satt al., 2008). Much like in the general
EF literature, in the insight literature most resbars used the WCST to examine EF and
insight (Cooke et al.). It has been noted that teweews on insight (Cooke et al.; Osatuke et
al.) concluded that the relationship between irtsagiid EF is inconsistent, with some
researchers finding significant relationships ameha not. In the studies finding significant
correlations, researchers report that poorer imssgassociated with poorer WCST
performance. The inconsistent findings could betduaany factors, including varying
severity of samples (outpatient vs. inpatient)pmgistent use of an insight measure, and the

possibility that the proposed relationship betwesight and EF as measured by the standard
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WCST is too simplistic (Koren et al., 2004). Thexgon will briefly review the current
literature on insight and EF and explore what fexctoay be contributing to the inconsistent
findings.

A current review of the literature revealed 27 stadnvestigating the relationship
between insight and EF, as measured by the WCSthedé 27 studies, 15 found significant
relationships between insight and WCST, with posight being associated with poorer
performance on the WCST (Chen, Kwok, Chen, & Kwdt@f)1; Largi et al., 2000; Lysaker
& Bell, 1994, Lysaker et al., 1998; Lysaker, Brysbdancaster, Evans, & Bell, 2002; Marks,
Fastenau, Lysaker, & Bond, 2000; Monteiro et aQ@Mysore et al., 2007; Rossell,
Coakes, Shapleske, Woodruff, & David, 2003; Sinida Hert, Wampers, Peuskens, & van
Winkel, 2009; Smith, Hull, Israel, & Willson, 2000pruganti, Heslegrave, & Awad, 1997,
Yen et al., 2009; Young, Davila, & Sher, 1993; Yguet al., 1998).

The remaining 12 studies reported no significalati@ship between insight and
WCST (Arduini et al., 2003; Collins et al., 199)é€3ta, Peralta, Caro, & de Leon, 1995;
Cuesta, Peralta, Zarzuela, & Zandio, 2006; Dickeegaal., 1997; Freudenreich,
Deckersbach, & Goff, 2004; Goldberg, Green-Padehntan, & Gold, 2001; Lysaker,
France, Hunter, & Davis, 2005; McEvoy et al., 1986kano, Terao, lwata, Hasako, &
Nakamura 2004; Prul} et al., 2012; Sanz, Constabpez-1bor, Kemp, & David, 1998;
Simon, Berger, Giacomini, Ferrero, & Mohr, 2006¢vE&ral methodological shortcomings
were noticed in reviewing these studies. One comimaitation was the use of a mixed
diagnostic sample (Arduini et al., 2003; Cuestal et1995; Cuesta et al., 2006; Goldberg et
al., 2001). This is concerning, as one meta-armlyas suggested that the relationship

between cognitive factors and insight is diffenenpeople with psychotic disorders than in
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people with other disorders, like Bipolar disor{&leman et al., 2006). In addition, several
of the studies used questionable insight measlikesa single item for the evaluation of
insight (Dickerson et al., 1997; Goldberg et @DQ2). The validity of a single item to capture
a multidimensional construct is questionable. lathar study (Cuesta et al., 1995), the
researchers used an insight measure that is netynadcepted. Other confounds included
the use of a computerized WCST (Simon et al., 200Bich may alter the validity of the
task in this population, or using predominately enrsdmples (Freudenreich et al. 2004;
Lysaker et al., 2005; Nakano et al. 2004).

One previously discussed reason for the incongis¢dationship between insight and
EF is that it may be a curvilinear relationshipaf8ip, 1996). In this theory, Startup suggests
that persons with fairly intact EF are more likedyhave either intact or poor insight, because
they have the cognitive abilities to either acaeisaissess their insight or the abilities and
motivation to deny their illness. Startup complegesimall study to investigate this theory
and found that by using a multiple regression st cognition, insight was able to predict
56% of the variance in cognition in a quadratic elpdut the linear model predicted a non-
significant amount of the variance. Although Stpisutheory is referenced in most research
on insight and EF, it has neither been thoroughpbficated. In addition, there is limited
indirect or direct evidence to support the motmatiheory, which proposes that people
deceive themselves of their mental iliness to mitdteeir self-concept; therefore, this
curvilinear hypothesis is intriguing but not thoghlly supported.

Another potential reason for the mixed findingghiat perhaps the measures used to
assess the key variables, insight and EF, aretgaes This hypothesis is clearly supported

when reviewing the pattern of findings in studiegastigating insight and EF. Of the 15
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studies reporting significant relationships betwdenWCST and insight, eight used a multi-
dimensional, semi-structured interview to assesigint (SUMD). In contrast, only five of
the 13 non-significant studies used this same sadide many of the rest used a single
guestion to assess insight. It appears that irsssgginsight, researchers who used a more
sensitive measure, like the SUMD, were more likel§ind significant results, as opposed to
studies using single-item measures. While reseesdtave used more sensitive measures for
assessing insight, few have tried the same in siegeBF. Perhaps one issue in investigating
the relationship between insight and EF is thatassessment of EF is not sensitive enough
(Murphy, 2010). This idea was also advanced by Rnd3colleagues (2012) when their
study found that the standard WCST did not sigaiftty predict insight. The call for EF
refinement will be revisited throughout this docunhe

A further limitation and potential contributor teese mixed findings on the
relationship between insight and EF is that researctend to view EF as a unified construct
as opposed to a multidimensional process consisfingany components (Clark et al., 2010;
Donohue et al., 2006; Savla et al., 2012). Propneithis theory suggest that EF as
traditionally conceptualized is too broad a termcdntrast, they argue that EF is a
fractionated system that needs to be analyzed itsimgdependent components, such as
response inhibition, set shifting, working memaslgnning, problem solving, abstraction,
concept formation, deductive reasoning, and sustiaittention (e.g., Homack et al., 2005;
Miyake et al., 2000;Polgar et al. 2010; Savla et al., 2012). As preslipdiscussed, this idea
has been investigated through factor analysesthamgtudy will attempt to address it by
including a dynamic assessment of EF, clarifyingoaptual language, and investigating

multiple WCST variables.
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Insight, Metacognition, and EF.In nearly all of the studies comparing insight and
WCST performance, researchers have used the stbvelaion of the WCST. The one
exception is a study by Koren et al. (2004) in whice authors used a metacognitive version
of the WCST. Koren et al. suggested the currentatsoof insight research were too
simplistic, in that they failed to take into accotime metacognitive functioning which may
mediate the relationship between insight and naymwlogical performance on EF tasks.
Metacognition is defined as the ability to evalyalistinguish, and monitor one’s cognitive
abilities with the goal of controlling one’s behavaccording to this evaluation (Koren,
Seidman, Goldsmith, & Harvey, 2006; Koren et a8004). In their adaptation of the WCST,
Koren et al. (2004) asked participants to both tia¢e confidence in correctness of sort and
also choose which sorts counted towards their satade. This modification changes the
WCST from a forced response task to a task thatvalthe participant to both monitor and
control their responses according to their ownatadn of how they are performing on the
task (Koren et al., 2004).

In brief, Koren and colleagues (2004) found naigant correlations between the
insight measure (SUMD) and the standard WCST, loufinld several significant
correlations between insight and variables of thetacognitive WCST. In addition,
regression models using the standard WCST predicgedall amount of insight variance
(10-19% of variance), while the metacognitive vengpredicted a moderate to high amount
(36-56% of variance), and together the standardnagtdcognitive versions predicted 66% of
the variance in clinical insight and 52% of theiaace in awareness of current symptoms.
Thus, the authors argue that the metacognitivaorersf the WCST may improve its

predictive power regarding insight.
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Although this finding is both striking and uniquehas not been replicated in any
published studies. In addition, the Koren et &00@ sample was small (n = 30) and
included only persons experiencing their first edes of schizophrenia psychosis. Koren et
al. also obtained their sample from a hospitaknaé¢l. Although the authors of the SUMD
suggest its cross-cultural validity as a measuiafht (Amador et al., 1994), others argue
that the conceptualization of mental iliness, dngtinsight, may differ across cultures
(Agrawal, Bhat, & Kuruvilla, 1994). For these reaspthe Koren et al. research on
metacognition and insight must be considered cliyefand further research is needed to
support their findings that metacognitive measwofdsF are more predictive of insight than
standard measures of EF.

Another possible limitation of the Koren et al.d#(2004) is that the authors used a
single administration of the WCST for both the sfaml and metacognitive assessment of
EF. In their WCST administration, the participawexe asked after each sort to rate their
level of confidence in correctness and asked ¥ thanted to include the sort in their total.
The participants were monetarily rewarded for eamnect “chosen” sort, and money was
removed for every incorrect “chosen” sort. The agskers considered the standard WCST to
be the participants first 64 sorts within this nfedi task. Koren and colleagues contended
that the sample’s standard WCST performance waaffeatted by these modifications, as
their sample’s performance was comparable to attuelies in the literature. However, they
did not provide any specific or statistical compans between their sample’s performance of
the “standard,” yet modified, task and other stedsamples. Therefore, it is presumptuous

to assume that the validity of the WCST was unchkdrgy their modifications to the WCST.
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“Fine tuning” of EF AssessmentsEarlier, it was noted that one critique of the
inconsistent findings in the relationship betwessight and EF is that current EF
measurement (i.e., the WCST) is too simplistic @oet al., 2004). This is not the first time
the WCST and other neuropsychological measures lbeae criticized as overly simplistic
assessments of dynamic cognitive constructs. Resaarinterested in functional outcomes
and cognitive functioning in persons with schizagha have been disappointed with the
established relationship between these two vasakléh meta-analyses revealing that
between 20 to 60 percent of the variance in funelioutcomes can be explained by
neurocognition (Green et al., 2000). Although thia significant proportion of variance, it
has been suggested that perhaps a “fine-tuningéofocognitive tests is necessary to
achieve even more accurate predictions of functionecome (Green et al., p. 130;
Fioravanti et al., 2005). In addition, and as dss&d earlier, recent critiques have also called
for a “fine-tuning” in the conceptualization of EBE many view the construct to be a broad,
umbrella term (e.g., Clark et al., 2010; GreveletSavla et al., 2012).

In pushing for a fine-tuning of neuropsychologinaasures, several have questioned
the ecological validity of standard neuropsychatajmeasures, or the task’s ability to best
approximate one’s performance in a real life sgt{Burgess, Alderman, Evans, Emslie, &
Wilson, 1998; Burgess et al., 2006). For exampid, @& Koren and colleagues suggest
(2004), the WCST is a forced response task, in kvha@matter how certain or uncertain the
participant is in the correctness of their respotisey are forced to respond regardless. In
contrast, many real world situations would allopesison to ask for assistance or to refrain
from choosing. Thus, the standard WCST may nohbdest approach for assessing a

person’s real-world potential. Although these ass®ests typically demonstrate statistically
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significant predictive power, researchers have estgl that there may be other factors that
are mediating the relationship between neurocagnéind outcomes. Some proposed
mediators include learning potential, or a perseajsacity for learning (Green et al., 2000),
and metacognition (Koren et al., 2004).

One response to this idea has been the previoisslys$ed research of Koren and
colleagues, who suggest the metacognitive verditimeoNVCST as a more ecologically valid
measure (Koren et al., 2006). These researchegesutiie metacognitive WCST better
approximates and predicts a person’s ability tafom in a real-world environment, and
hence, it may be both more ecologically valid araterpredictive of insight (Koren et al.,
2006). As previously discussed, their findings supghis idea in that the metacognitive
WCST was significantly correlated to insight, white standard WCST was not. In addition,
regression analyses revealed that the metacoghit@8T predicted a moderate to high
amount of the variance in insight; in contrast,stendard WCST predicted a small amount
of insight variance (Koren et al., 2004).

Another method of “fine-tuning” includes the devateent of dynamic assessment,
which attempts to assess learning potential, ontbdifiability of a person’s cognitive
abilities (Wiedl, 1999; Wied|, Wiendbst, Schéttkaeen, & Nuechterlein, 2001).
Researchers theorize that through dynamic asses#inegrmay be able to assess a person’s
“learning ability, cognitive modifiability, and ralbilitation potential” (Wiedl et al., 2001, p.
687). In addition, the dynamic approach more clpsetembles real world functioning,
because the individual is able to interact with e@in from the environment and adapt their

performance accordingly (Murphy, 2009). As noteeMpusly, the WCST is a commonly
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used measure of EF; as such, this task has alsoused frequently in dynamic assessment
research.

In a dynamic protocol developed by Wiedl (1999 WCST is administered in three
trials within one session; trial one and threestiadic trials in which the test is administered
according to the standard protocol. Trial two cetssof a learning trial, in which the
researcher provides the participant with detaigstiback for each response, as a method of
coaching the participant through the task. Wiedppised three learner categories (learners,
non-learners, and high performers) according tartbdifiability of the participants’
performance. These learner categories have besglated with functional outcomes, with
learners and high performers performing betterablem solving scenarios (Wiedl, 1999),
benefiting more from skills training (Rempfer, Brow& Hamera, 2011), and having better
social functioning (Woonings, Appelo, Kluiter, Sfpand van den Bosch, 2000). This
approach was among the most stable and valid agpesaf indexing learning potential in a
test-retest review of the dynamic WCST (WCST-d; Wgertz, Wiedl, & Watzke, 2008), but
researchers have expressed concern with its redustistatistical power due to it being a
categorical variable (Fiszdon & Johannesen, 2010).

Due to these concerns, other researchers havegaoalditional, non-categorical
methods of calculating learner indices. One sucthatk as proposed by Sergi et al. (2005),
is a gain ratio score. In this method, the scodetermined according to the ratio of actual
gain over maximum possible gain. Much like the gateeal approach, there are several
critiques to the Sergi gain approach. First, thethod assumes that learning is a linear
process. Second, this approach misconstrues thdatatigh performers. Specifically, if

participants perform near the ceiling then theyndbhave much room for variability in gain
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scores and this can make their gain scores apjmidarsto those who did not improve or
those who improved greatly (Fiszdon & JohannesehQP Another method is the optimized
performance method, in which researchers only husérial three or post-test score.
Although this approach does not take into accdumiimount of learning that occurred, it
has demonstrated high stability and validity irt-tesest studies on learning potential
(Weingartz et al., 2008). This study will also idé an additional percent gain approach in
which the gain score (block 3-block 1) will be died by the block 1 score and then
multiplied times 100.

Similar to the EF and functional outcomes literafuhe literature investigating EF
and insight is inconsistent. Although both congswre believed to be frontal lobe functions,
the predictions have been moderate at best. Thigsprioposed that the strength of insight
predictions could be improved by using more seresiind ecologically valid measures of
both insight and EF. As previously discussed, tlagonity of insight research uses a single
item to assess this multi-faceted construct, arsdstortcoming may contribute to the lack of
significant findings. Therefore, the current autpooposes that with the use of more
complex and sensitive measures to assess indightanstruct may be more accurately
assessed.

As for EF, one critique of the WCST is that it lagcological validity because it is a
forced response task in which the participant careaeive any meaningful feedback from
their environment (i.e. they are only told if thamswer is right or wrong). This is much
unlike a real world environment in which a personld ask questions, use additional tools,
and solicit more detailed feedback. Previous reseldas suggested that this limitation of the

WCST could explain its lack of predictive power fanctional outcomes (Fioravanti et al.,
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2005; Green et al., 2000), and modifications, agthe WCST-d, have been developed to
improve the ecological validity and sensitivitytbe WCST. Although the exact constructs
that the WCST-d assesses remain to be clarifieddyhamic modification has been
proposed to assess learning ability, cognitive fnedallity (Wiedl et al., 2001), complex
problem solving (Wiedl et al., 2004), set-shiftimgeta-cognition, and perseveration despite
feedback. These constructs, which are not as gleagtured by the standard WCST, may
play a pivotal role in establishing insight, andghn the insight-EF relationship.

As theorized, the WCST-d assesses a person’sydoilgssess their behavior, judge it
according to feedback (self-monitoring, metacognilj and adjust it as needed in response
to environmental cues (set-shifting, flexibilityychabstraction). The current author proposes
that similar skills are needed in order to estaldiscurate insight. It is theorized that
individuals who are able to successfully evalubh&grtbehavior (self-monitoring,
metacognition), receive feedback, apply feedbadkeéa conceptualizations and problem
solving, shift their cognitive set, and adjust tremhemas according to said feedback (set-
shifting, flexibility, and abstraction) should blel@to do the same with the feedback they
receive regarding their mental health. In contraslividuals who struggle with these
cognitive skills would likely perseverate in a cdge set or belief, regardless of the
feedback they receive from the external environmemd these individuals are theorized to
have both poor WCST-d performance and poor clinicgght. In other words, persons who
are able to learn and adapt on a dynamic EF tdsbe&more likely than non-learners to
establish accurate insight because they would lre fik@ly to accept incoming information
about their diagnosis and symptoms, apply it tar tinental health experience, and use that

information to better understand their symptoms exjkrience.
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Insight into Cognitive Symptoms

As previously reviewed, cognitive difficulties aagrominent feature of
schizophrenia, and these difficulties have a grepact on treatment and functional
outcomes (Brazo et al., 2002; Fioravanti et alQ®22@reen et al., 2000; Heinrichs &
Zakzanis, 1998; Reichenberg & Harvey, 2007; Strettt., 2003). Thus, many behavioral
and pharmacological interventions are developddrget and improve these difficulties.
Much like with clinical insight, treatment adherens expected to be low if the individual
does not perceive themselves as having difficultigls cognition. From this logic,
researchers have begun to develop measures t@ asgesson’s insight into their
neuropsychological symptoms. The amount of reseamatognitive insight research has
been relatively limited, which may be due to presoesearch suggesting that persons with
serious mental illnesses are not accurate in neggattieir cognitive difficulties (Burdick,
Endick, & Goldberg, 2005; Moritz et al., 2004; Vdan Bosch & Rombouts, 1998).
However, there is growing evidence to suggestribatll persons with schizophrenia lack
insight into their cognitive difficulties (Bowie @l., 2007; Donohue et al., 2009; Hake et al.,
2007; Jovanovski, Zakzanis, Atia, Campbell, & You2Q07; Lysaker et al., 2002) and that
cognitive insight is not as dichotomous as somdtiassumed to be.

In addition, cognitive insight, regardless of a@y; is still an important variable to
assess in this population for several reasonse¥ample, if a person identifies cognitive
difficulties but denies having schizophrenia, thie® treatment team can use this as a starting
point for treatments, like cognitive remediatioedpy or pharmacology, and eventually, the
individual may either gain awareness of their disoror be more open to viewing it as such.

If a person denies any cognitive difficulties ardiropsychological assessments suggest
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otherwise, then this information could be helptuptedict who may struggle to engage in
treatments like cognitive remediation, and thesegres could receive individual attention
focused on enhancing their adherence to therapy.

When comparing subjective and objective measuresgtition, several studies have
found that various psychiatric groups (e.g., pessweith anxiety, depression, bipolar
disorder, and schizophrenia) are inaccurate asasggtheir cognitive abilities (e.g., Burdick
et al., 2005; Moritz et al., 2004; Van den BoscR&mbouts, 1998). One study reported that
among psychiatric groups, persons with schizophresre the least accurate at estimating
their cognitive ability (Moritz et al.). Numeroussearchers have also found that subjective
and objective measures of cognition are often aotetated in persons with schizophrenia,
(Keefe, Poe, Walker, & Harvey, 2006; Medalia & LigQ04; Medalia & Thysen, 2010;
Moritz et al.; Prouteau et al., 2004; Van den Bo&dRombouts). However, it should be
noted that clinicians’ ratings of cognitive impagnts in persons with schizophrenia have
also been found to be inaccurate as compared éztdlg neuropsychological measures
(Harvey et al., 2001; Medalia & Lim; Medalia & Thers, Moritz et al.; Sanjuan et al., 2006).
Several researchers have identified variables, aadfF, that may predict increased accuracy
in subjective reports of cognitive difficulties persons with schizophrenia (Bowie et al.,
2007; Hake et al., 2007; Jovanovski et al., 20@Baker et al., 2002), and this research will
be more thoroughly reviewed in subsequent paragraph

In contrast to other findings, a number of researslhave found that the subjective
cognitive complaints of persons with schizophrear& correlated to objective
neuropsychological measures, especially in thesawsememory, attention, and EF (Donohue

et al., 2009; Hake et al., 2007; Stip et al., 2008)nohue and colleagues (2009) found that
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participants with intact clinical insight demonsé@ significant correlations between their
self-report cognitive difficulties and their cogu# performance. In contrast, the participants
with impaired insight did not demonstrate significaorrelations. Most noteably, Stip et al.
found that when cognitive difficulties were fram@dhin the context oéveryday activities,
using the Subjective Scale to Investigate Cognitio&chizophrenia (SSTICS; Stip et al.,
2003), there was a significant correlation betws@njective and objective measures of
cognitive function in persons with schizophrenia.

The SSTICS is unique from other cognitive awareseases, like the Dysexecutive
Questionnaire and the Beck Cognitive Insight Saalé&at it was developed specifically for
persons with schizophrenia, and it focuses on ¢wgnilifficulties that are commonly
reported in persons with schizophrenia. Anothemgjth of the SSTICS is that it grounds
common cognitive difficulties into everyday taskach as difficulty remembering one’s
grocery list or bus schedule or planning choresearahds for the day.

These strengths of the SSTICS have been suppdwri@agh research. In one study,
the SSTICS demonstrated good convergent validitgnndompared to another scale
assessing subjective cognitive complaints (Fram&amplona Subjective Experiences
Scale; FPSES; Lecardeur et al., 2009). In additidren the researchers compared the
subjective SSTICS ratings to the clinician rated\ISS cognition items, the two scales were
significantly correlated. However, there was netgnificant relationship between cognitive
insight, as measured by the SSTICS, and clinicadjit, as measured by the insight item on
the PANSS (Lecardeur et al.). This suggests thguiitge insight and clinical insight may be
two relatively independent constructs in persorth wthizophrenia. Donohue and colleagues

(2009) reported both an independence and overlapgifitive and clinical insight. In their
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study, the majority of participants reported cogeitdifficulties, but only those with intact
clinical insight demonstrated significant correda between their cognitive complaints and
their objective neuropsychological performance.

Medalia and Thysen (2010) also found clinical ihsignd cognitive insight to be two
independent constructs when they were both measijedtively. In this study, insight into
clinical symptoms, as measured by the SUMD, waaddo be good, with 70% of their
sample having full insight. In contrast, participaaxhibited partial insight into their
cognitive difficulties, and only 27% exhibited fuisight into their cognitive difficulties.
Medalia and Thysen also reported no significaratr@hships between cognitive insight and
objective neuropsychological measures. One posghkon for this finding is that the
relationship between cognitive insight and neurodtt@n may not be simple enough to be
accurately captured by correlations. Much likeiclhinsight, other researchers have
proposed that insight into cognitive symptoms miéfiedaccording to a person’s cognitive
ability. Specifically, persons with greater cogvetidifficulties are more likely to remain
unaware of these cognitive difficulties.

In recent research, the level of cognitive impamtrteas been associated with the
accuracy of subjective assessments of cognitiowi{®et al., 2007; Hake et al., 2007,
Jovanovski et al., 2007). EF has been identified syigecific aspect of cognitive impairment
that may contribute to the accuracy of subjectivgnitive complaints; that is, persons with
higher levels of EF appear more accurate at evafy#teir cognitive difficulties (Hake et
al.; Jovanovski et al.; Lysaker et al., 2002; Med&l Thysen, 2010; Voruganti et al., 2007).
These results suggest that lack of insight is rrairmogenous characteristic of all persons

with schizophrenia. In one study, Hake et al. fothmat within a dynamic assessment

34



protocol high scorers and learners reported sicpnitly fewer subjective EF impairments
than did the non-learner group. In another studyuganti and colleagues found the WCST
(total score) to be significantly correlated to oitige complaints as assessed by the SSTICS
(r =-0.68).
Summary and Purpose of Current Study

Overall, the literature reviewed above indicates tack of insight is a common
feature in the majority of persons with schizoplhegAmador, 2006; Amador et al., 1994;
Cooke et al., 2005); in addition, EF difficultiescoir at a similar rate (Brazo et al., 2002;
Fioravanti et al., 2005; Heinrichs & Zakzanis, 19B&ichenberg & Harvey, 2007; Stratta et
al., 2003). With both insight and EF being ideswtifias frontal lobe functions, researchers
developed the neuropsychological model, which psepdhat difficulties with insight are
related to cognitive difficulties, especially ddtilties with EF (Amador et al., 1991).
Although this model has emerging evidence to sugpatudies investigating the
relationship between EF and insight have beenivelgtmixed (Cooke et al., 2005; Osatuke
et al., 2008). The use of dynamic assessment gitegtthat reflect “learning potential” (e.g.,
Wiedl, 1999) cognitive modifiability, set-shiftingpmplex problem solving, and meta-
cognition has been advanced as a method for lwetpuring the cognitive demands relevant
to real world functional outcomes (e.g., Greenle2800; Hake et al., 2007), and perhaps to
establishing accurate insight. Thus, dynamic assessmay be a more sensitive and
thorough assessment to capture more of the retdtipmetween EF and insight than
traditional neuropsychological measures.

In addition, researchers have recently begun testigate an additional aspect of

insight, insight into cognitive difficulties, by g measures that are grounded in everyday
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cognition (Stip et al., 2003). Several studies Hawmd significant correlations among these
measures and objective neuropsychology measuratbfide et al., 2009; Hake et al., 2007;
Stip et al.), but the relationship between clinicaight and cognitive insight remains unclear
(Donohue et al., 2009; Lecardeur et al., 2009; Mad&aThysen, 2010). Considering these
factors, the overarching purpose of the currertystsi to investigate the relationship among
learning potential, clinical insight, and cognitimsight in persons with schizophrenia.

From this perspective, it is proposed that the W@Should be considered when
investigating the relationship between insight &fd The dynamic WCST provides
participants the opportunity to both monitor anguatitheir performance according to the
detailed feedback they receive. This is also smdgroposed theories of insight in which
researchers suggest insight involves the abilisttategically compare, evaluate, and judge
one’s current experiences to past experiences (@ar& Berrios, 1995). Because the
WCST-d was designed to capture rehabilitation rezgsi (Wiedl, 1999) and has been a
significant predictor of outcome (Rempfer et al12; Wiedl, 1999; Woonings et al., 2000),
it may also be a more ecologically valid measurgBi{Murphy, 2009). In addition, it has
been proposed to assess the constructs of leaahility, cognitive modifiability (Wiedl| et
al., 2001), complex problem solving (Wiedl et @D04), set-shifting, meta-cognition, and
perseveration despite feedback more so than thdatt WCST, and the current author
suggests that these cognitive skills are necessamponents of establishing insight. Thus, it
is hypothesized that the WCST-d will demonstraséranger relationship with clinical
insight (as measured by the SUMD, Amador et abB3)%an the standard WCST.

As previously discussed, clinical insight is img@rt for recovery, most notably for

working collaboratively with the treatment team andintaining medication adherence. In
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addition, research suggests that cognitive diffies) which are a prominent feature of
schizophrenia (Brazo et al., 2002; Fioravanti gt28)05; Heinrichs & Zakzanis, 1998;
Reichenberg & Harvey, 2007; Stratta et al., 2088),associated with both insight and
functional outcomes, such that persons with greaggnitive difficulties are more likely to
have difficulties with insight (Aleman et al., 2Q06unctional outcomes, and poorer
prognosis (Breier et al., 1991; Green, 1996; Getal., 2004; Wiedl, 1999). Thus, they have
both been targets of rehabilitation programs, enttbpes that increasing cognition or insight
will lead to improved prognosis.

However, one factor that this model neglects ie@@n’s awareness of their
cognitive abilities and difficulties. Cognitive remtiation therapy has been proposed as one
method of addressing cognitive difficulties, btatment compliance and motivation are
likely to be poor if the person is unaware of tregignitive difficulties or the impact these
difficulties have on their daily lives. Thus, inBignto cognitive difficulties, much like
clinical insight, is an important factor to assegen treating a person with schizophrenia.
Currently, research appears mixed as to whetheniwegyand clinical insights are related or
independent constructs. If cognitive insight isdpdndent from clinical insight, then it may
present as an ideal starting point for intervergiand rehabilitation therapy, as the individual
will be more amenable to working on something thay perceive as a personal difficulty,
and perhaps these cognitive remediation therapssapen the door to exploring and
establishing greater levels of clinical insight.

Therefore, the first aim of this study is to invgate the relationship between
dynamic cognitive assessment (WCST-d) and insigptrsons with schizophrenia and

schizoaffective disorder. Specifically, it is hypesized that as a more sensitive measure of
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EF the WCST-d will be a stronger predictor of ifgjgas measured by the SUMD, than the
standard WCST. In addition, it is proposed thatleasub-groups determined by the
dynamic protocol will demonstrate different insigdattterns, with learners and high
performers exhibiting more insight than non-leasner

The second aim of the current study is to invegtigfae relationship between
cognitive insight, clinical insight, and EF. Firgtis hypothesized that insight into cognitive
difficulties will be significantly related to EF germance, in that the better one’s EF
performance, the fewer cognitive difficulties theyl report. In addition, as a more sensitive
EF measure, the WCST-d is expected to be moregiyronrrelated to cognitive insight than
the standard WCST. The learner sub-groups detedfipehe WCST-d will also
demonstrate different patterns of cognitive insighth the high performers and learners
reporting fewer cognitive difficulties than the n@arners.

Hypotheses

Aim One: Investigating the Relationships between @ical Insight and Learning
Potential.

Hypothesis One: Predictors of I nsight. Although the relationship between insight
and EF has been extensively researched, the fisdiage been relatively inconsistent. These
inconsistencies could be due to a number of paklritations, such as mixed diagnostic
samples, use of single-item insight measures,\ardg of sampled participants. In addition,
researchers have suggested that the current nguhmpsgical assessments are not sensitive
enough, and therefore, do not exhibit strong retethips with real life outcomes (Green et
al., 2000). This potential shortcoming of standaedropsychological assessments could be

yet another reason for the inconsistent resultarcegg insight and EF. One research group

38



(Koren et al., 2006) responded to this critiquenwestigating the relationship between
insight and a metacognitive version of the WCSThaligh their results were both intriguing
and encouraging, there are no published replicatimnaddition, and as reviewed previously,
their research has several methodological andipahshortcomings.

Therefore, the current author investigated thdimlahip between insight, as
measured by the SUMD, and EF, as measured by trsmows of the WCST, both the
standard WCST and the dynamic modification (WCSasljleveloped by Wiedl (1999). By
using this assessment protocol, the researcheineldtperformance scores for both a
standard WCST and a dynamic format to yield anxrafdearning potential. Because the
dynamic format was proposed to be more ecologieallyl and assess constructs believed to
be related to insight (e.g., learning ability, ciige modifiability, set-shifting, complex
problem solving, and meta-cognition), it was hygsiked that the WCST-d would be more
strongly correlated to the SUMD than the standamdion.

After investigating the relationship between EF argight, the next logical
progression in this study was to determine how eatih EF assessment predicted insight
using hierarchical regression. In addition, thsegrch question allowed the author to
determine if either EF assessment was a significaetter predictor of insight. Using the
same arguments as outlined in hypothesis one dtexpected that both EF assessments
would predict a significant amount of insight vaice, but the WCST-d would be a
significantly better predictor of insight than tsimndard WCST. In addition, the overall
predictive power of both EF assessments was irgagstil.

H1: Insight, as measured by the SUMD, will be signifitycorrelated to both the

standard and dynamic versions of the WCST. In addithe WCST-d will be a
stronger predictor of insight than the standard WCS
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Hypothesis Two: Insight and Learner Status. As Koren and colleagues suggested
(2006), standard neuropsychological measures mé&yadogmplistic to accurately capture the
relationship between EF and insight. By using dyigaaesessment, in which the participant
is provided with learning opportunities, strategimsd detailed feedback, researchers may be
better able to mirror the person’s response to deisiaf a natural environment, or dynamic
situations allowing persons to interact with anceree help from their surroundings. It was
suggested that this modification allows the tedt@¢anore sensitive, in that persons who are
able to respond and modify their behaviors accgrtlincorrective feedback (i.e. learners)
are no longer clustered with those individuals Wwhwe difficulties modifying their behavior
regardless of feedback (i.e. non-learners). Intemdithese test modifications may increase
the sensitivity of the test to constructs sucheasriing ability, cognitive modifiability (Wiedl
et al., 2001), complex problem solving (Wiedl et 2D04), set-shifting, meta-cognition, and
perseveration despite feedback. The dynamic proessentially pulls a portion of poor
performers out of this category who are able tdqgoer at a higher level once they have
received feedback. In contrast, the standard WG&E dot allow for these learners to
demonstrate their adaptive abilities, and themadad WCST performance usually falls
within the impaired range. However, these persoag bbe more likely to have intact insight,
because as demonstrated in the dynamic proto@yl,aire able to respond and modify their
thoughts and behaviors according to feedback. Tihuss proposed that perhaps the
inconsistent correlations between insight and EFewelated to this learner group not being
able to demonstrate their real-world ability on ¢@ndard WCST.

To investigate this idea, it was hypothesized ith@itviduals with better cognitive and

learning abilities would have different patternsridfight. More specifically, it was expected
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that the learner subgroups formed according tcopadnce on the WCST-d (i.e. high
scorers, learners, and non-learners) would diffeheir level of insight, with high scorers
and learners having higher insight scores thamdimelearners. In addition, the relationship
between the SUMD and WCST was investigated withchdearner group; this served as
another method to investigate the relationship betwinsight and EF as assessed by a
dynamic protocol.

H2: The learner subgroups formed by WCST-d performanit@xhibit different

subjective reports of insight (SUMD). Specificaltiie high scorers and learners will

exhibit more intact clinical insight (i.e. lowersight scores), while the non-learners
will exhibit less intact clinical insight (i.e. Higr insight scores).

Aim Two: Investigating Insight into Cognition.

Hypothesis Three: Relationship among Clinical Insight, Cognitive I nsight, and EF.
Research into the relationships among clinicalinsicognitive insight, and EF is relatively
new, and the results appear to be mixed, with domdeng these constructs unrelated while
others find them related. Using the same logiaasm one, it was proposed that the WCST-
d would serve as a more sensitive measure of E€ t®this characteristic, it was proposed
that the WCST-d would be more strongly correlateddgnitive insight than the standard
WCST. In addition, the relationships between chhiasight and cognitive insight were
explored.

H3: Cognitive insight, as measured by the SSTICS, blkignificantly correlated to

both the standard and dynamic versions of the W@g&addition, the WCST-d will

be more strongly correlated to the SSTICS tharsthedard WCST.

Hypothesis Four: Cognitive Insight and Learner Status. Similar to hypothesis three,
this hypothesis explored the group differencesogndive insight according to the WCST

learner groups. In this case, cognitive insight assessed by a self-report measure. As

supported through previous research (Hake et@0.7;2/oruganti et al., 2007), it was
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expected that there would be learner group diffegernn cognitive complaints, such that
high performers and learners would report fewendoge complaints than non-learners. In
addition, the relationship between the SSTICS af@SW was investigated within each
learner group; this served as another method tstigate the relationship between cognitive
insight and EF as assessed by a dynamic protocol.

H4: The learner subgroups formed by WCST-d performanit@xhibit different

subjective reports of cognitive difficulties (SSBYE Specifically, the high scorers

and learners will report fewer cognitive diffic@$ than the non-learners.
Exploratory Analyses

Exploratory Analyses One: Insight, Symptoms, and Cgnition. Related
exploratory analyses were performed to investiaeaelationship between insight,
symptoms, and cognition. The research on the rfiidgraptoms in insight is mixed; meta-
analyses suggests that symptoms may representliayhatatistically significant,
component of insight and cognition (i.e., < 6.5%nt4 et al., 2003; Osatuke et al., 2008),
while several longitudinal studies have found nosistent relationship among insight and
symptoms (Cuesta et al., 2000; Smith et al., 198@)ilarly, cognitive difficulties are
viewed as a stable, characteristic feature of sgienia DSM-1V-TR) that is relatively
unchanged by symptoms, medication, or illness trgBraff et al., 1991; Clark et al.,
2010; Fioravanti et al., 2005; Gladsjo et al., 208daton et al., 2001; Heinrichs & Zakzanis,
1998; Holthausen et al., 2007; Wilk et al., 2005).

Generally, researchers have considered cognitifieudiies and insight to be trait-
like features of schizophrenia which share a saralbunt of variance, while symptoms have
greater variability. The shared variance amongeliastors has been disputed in research,

and thus, the relationship among these factorsmastigated using correlational and
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regression analyses when appropriate. It was peapibgt symptoms, as measured by the
BPRS-E, would only predict a small amount of thearece in insight and EF, as measured
by the SUMD and WCST respectively. In addition, tgariance of education with insight
and EF was investigated, as some researchers diave ift to be a significant predictor of
both (Clark et al., 2010; Savla et al., 2012).

Exploratory Analyses Two: Self-Monitoring. In addition, the current author
investigated the relationship between insight asawlieacy of self-monitoring into
neuropsychological performance, or self-monitorifigis variable was assessed in a sub-
sample of the participants by asking the individoag¢valuate their performance on each trial
of the WCST according to how many sorts they belighey got correct. It was proposed that
as insight improves, accuracy of self-monitoringdoalso improve, as demonstrated by a

significant positive correlation between insightlatcuracy of self-monitoring.
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CHAPTER 3
METHODOLOGY
Participants

Thirty-six participants with either schizophreniasechizoaffective disorder were
recruited from an outpatient university affiliatedhavioral health treatment center in a
Midwest metropolitan area.

Of the 36 participants, 28 met diagnostic critéoiaschizophrenia and 8 met criteria
for schizoaffective disorder, as confirmed by thei&ured Clinical Interview for DSM
Disorders (SCID; First, Spitzer, Gibbon, & Williant996). There were no significant
differences between diagnostic groups on psychiayimptoms (BPRS-E), depression
(HAM-D), clinical insight (SUMD), cognitive insighSSTICS), or the standard and dynamic
WCST. The mean age was 44.56 years (SD = 9.07xoXppately 33% of the sample was
female, and 61% of the sample were African Ames¢c@2% were Caucasians, 6% were
multiracial, 3% were Hispanic, and 8% identifiedo@bonging to another racial group.
Further demographic information is presented inl@db Table 2 presents demographics
within each learner group.

Procedures

Eligible participants were recruited at the behealibealth center where they
received treatment through client and case mamageting announcements and through
distribution of flyers to case managers. Once amtal participant completed an interest
form flyer, the researchers contacted and scretveeparticipants for eligibility. Potential
participants were excluded if they endorsed ampeffollowing: co-morbidities that would

affect cognition (e.g., mental retardation), sigraht physical co-morbidities that could
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affect task performance (e.g., deafness), substnege within the past 30 days, or gross
neurological conditions (e.g., traumatic brain rgjineurological illnesses, and stroke). If
eligible and interested, participants were schatifde the informed consent and testing. All
testing occurred in small, private rooms at thenTan Behavioral Health centers. Each
session began with informed consent procedurashioh the researcher explained the
consent form, obtained a signature from the indigldand provided a copy of the
documents. Participants with legal guardians wble t participate if their guardian
provided written informed consent. If a participargs unable to provide consent or
demonstrated a substantial lack of understandinigeoprocedures, the participant was
reimbursed and testing was discontinued. This @seduor three individuals. On average, the
testing required three to five hours of the pgpaat’s time. In order to address possible
participant fatigue, testing was completed over $@parate sessions and participants were
encouraged to take as many breaks as needed. Dpmietion of the study, participants
were given thirty dollars as compensation for thiene.
Measures

Demographics.Upon completion of the consent forms, a brief derapgics and life
satisfaction questionnaire were administered tq#récipants. After completing the
demographics, the researcher administered the namgasymptom interviews, self-report

measures, and cognitive measures.
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Table 1

Sample Demographics
Characteristic N (%)
Age 44.56 £ 9.07
Gender
Female 12 (33%)
Male 24 (67%)
Ethnicity
African American 22 (61%)
Caucasian 8 (22%)
Hispanic 1 (3%)
Multi-racial 2 (6%)
Other 3 (8%)
Diagnosis
Schizophrenia 28 (78%)
Schizoaffective 8 (22%)
Highest
Education
< GED/Some HS 7 (19%)
GED/HS Diploma 16 (44%)
Post High School, not college 1 (3%)
Some college 11 (31%)
College degree 1 (3%)
Marital
Status
Never married 23 (64%)
Divorced/Separated 10 (28%)
Married 2 (6%)
Common Law 1 (3%)
Living Status
Supervised living 13 (36%)
Independent Living 21 (58%)
Emergency Shelter 1 (3%)
Homeless 1 (3%)
Employment
Yes 3 (8%)
No 33 (92%)
Volunteering
Yes 15 (42%)
No 21 (58%)
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Table 2

Sample Demographics by Learner Group

Characteristic N (%) High Learner Non-
Performer Learner
(10) ©) (20)
Age 43.40 45.00 44.90
+9.73 +13.15 1+8.31
Gender
Male 7 (70%) 4 (80%) 12 (60%)
Female 3 (30%) 1 (20%) 8 (40%)
Ethnicity
African American 5 (50%) 3 (60%) 13 (65%)
Caucasian 2 (20%) 2 (40%) 4 (20%)
Hispanic 0 0 1 (5%)
Multi-racial 1 (10%) 0 1 (5%)
Other 2 (20%) 0 1 (5%)
Diagnosis
Schizophrenia 7 (70%) 3 (60%) 17 (85%)
Schizoaffective 3 (30%) 2 (40%) 3 (15%)
Education
< GED/Some HS 2 (20%) 3 (60%) 1 (5%)
GED/HS Diploma 4 (40%) 0 12 (60%)
> High School, not college 0 0 1 (5%)
Some college 3 (30%) 2 (40%) 6 (30%)
College degree 1 (10%) 0 0
Marital Status
Never married 7 (70%) 3 (60%) 12 (60%)
Divorced/Separated 2 (20%) 2 (40%) 6 (30%)
Married 1 (10%) 0 1 (5%)
Common Law 0 0 1 (5%)
Living Status
Supervised living 3 (30%) 3 (60%) 7 (35%)
Independent Living 5 (50%) 2 (40%) 13 (65%)
Emergency Shelter 1 (10%) 0 0
Homeless 1 (10%) 0 0
Employment
Yes 2 (20%) 0 1 (5%)
No 8 (80%) 5 (100%) 19 (95%)
Volunteering
Yes 4 (40%) 3 (60%) 14 (70%)
No 6 (60%) 2 (40%) 6 (30%)
WCST Naive 7 (70%) 3 (60%) 13 (65%)
Non-Naive 3 (30%) 2 (40%) 7 (35%)
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Cognitive Assessments

A cognitive battery was administered that includeshasures of
attention/concentration (d2 Test of Attention; D@)pcessing speed (The Trail Making Test
A; TMT A), working memory (The Trail Making Test BMT B; Letter-Number
Sequencing from the Wechsler Adult Intelligencelé}éﬁj Edition, LNS; Controlled Oral
Word Association Test, COWAT), verbal memory (Gaiifia Verbal Learning Test-Second
Edition; CVLT-Il), EF (TMT B and WCST-64), pre-mahlQ (Wide Range Achievement
Test-4; WRAT-4), and verbal fluency (COWAT). Meastndard deviations, and ranges for
the primary variables of interest are presentethible 2.

EF: Wisconsin Card Sorting Test.As previously stated, the WCST is a commonly
used measure of EF and is perhaps the most widely measure of EF within people with
schizophrenia (Reichenberg & Harvey, 2007). Morectrally, research has suggested the
WCST assesses components of EF, such as setghéftistraction, problem solving,
perseveration, mental flexibility, and responsentaiance (Greve et al., 2005; Polgar et al.,
2010; Savla et al., 2012). The reliability and a&ji of the 64 card version of the WCST has
been established within numerous populations, tntypeople with schizophrenia (Kongs
et al., 2000).

This study used the 64 card version of the WCSTtheadlynamic protocol
developed by Wiedl (1999), which was discussedipusly. In this protocol, the researcher
administered three trials of the WCST in one s@ssibe first and third trials were
administered in the standard format; in the sec¢aabthe researcher explained the three
sorting rules of color, shape, and number, andigeavdetailed feedback for each correct

and incorrect sort (i.e. “That’s correct. You sdrt®/ color and color is the correct sorting
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category.” or “That’s incorrect. We don’t sort foolor now but for shape or number.”).
Further, researchers instructed the participat agen a sorting rule changed.

Using the dynamic protocol, Wiedl (1999) also depeld three learner categories
(learners, non-learners, and high performers) aoegito the modifiability of the
participants’ performance. The algorithm for leardassification was determined by using
the internal consistency of the WCST to predictdiliptical parallel test scores using linear
regression. The parallel scores were then compgaradtual post-test scores. The standard
error of this prediction was then used to deternaimenfidence interval at which substantial
change in score is considered to have occurreddWi®99). According to this algorithm,
participants were classified as learners if thegrowed by 15 correct sorts from trial 1 to
trial 3. Due to ceiling effects, participants wetassified as high performers if they achieved
43 or more correct sorts on trials one and threeolearner was anybody who did not
improve by 15 correct sorts from trial one to thagel did not obtain 43 or more correct sorts
on any trial. In a longitudinal review of learnéatsis indices, this categorical approach was
among the most stable approaches at a 12 montiwfolp ¢ = .41,p < 0.001; Weingartz et
al., 2008). In addition, simple post-test scoregetaso shown good stability in longitudinal
studies (Weingartz et al.).

In addition to the categorical learner status, oategorical variables for change in
performance were evaluated. Specifically, a gatio raas calculated based on the formula
developed by Sergi et al. (2005). This gain ratas\the ratio of actual gain over maximum
possible gain [i.e., (Block 3 - Block 1)/58]. Therimum gain score of 58 was determined
on a hypothetical perfect performance in whichghdicipant’s only incorrect sorts are

when the categories change unannounced (i.e.,rf8 €& changes in category = 58 total
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correct). The researcher also explored a perceigf@gescore. Percentage gain score was
calculated by dividing the total correct gain sc(@®ck 3 — Block 1) by the block 1 total
correct. This was then multiplied by 100 to achiayeercentage gain score. The final
learning potential variable used in this study wWeesoptimized performance variable, which
is the total correct on trial three. Much like tagegorical learner index, this variable has
demonstrated high stability and validity in longiimal studies on learning potential
(Weingartz et al., 2008).

Other variables of interest for the WCST were totatect and perseverative errors
for both the standard (trial 1) and dynamic (tBaMWCST. Total correct is simply the
number of correct sorts out of 64. Perseverativargiare incorrect sorting errors in which
the participant sorted according to a previousrsgriule that is no longer being reinforced.
This variable has been consistently used in ERmsidght research, with 25 of the 28 studies
within a meta-analysis using this variable (Cookalg 2005).

Estimated Intellectual Achievement: Wide Range Aclevement TestThe reading
subtest of the Wide Range Achievement Test-4 (WRAWilkinson & Robertson, 2006)
was used as a proxy for pre-morbid intellectualittds. Because reading is considered to be
a more stable cognitive domain to cognitive deglthes test was proposed as a valid
estimate of pre-morbid 1Q. It is an ideal assessrf@rboth its ease of administration and
brevity, as it takes approximately five to ten masito administer. This variable was used

descriptively.
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Assessments of Insight

Clinical Insight: Scale to Assess Unawareness of Ml Disorder. One of the
most widely used insight measures is the Scalesge#s Unawareness of Mental Disorder
(SUMD; Amador et al., 1993; Amador et al., 1994)this study, an abbreviated version of
the SUMD, as published by Amador et al. (1994) usexd. This version of the clinician
administered, semi-structured interview includesaksessment of current awareness of
having a mental disorder, effect of medicationsjaaonsequences of the disorder,
hallucinations, delusions, thought disorder, flatAb affect, anhedonia, and asociality (see
Appendix A).

For each symptom cluster the participant endotbeednterviewer rates the
participant as being “aware,” “somewhat Aware/Unaayaor “severely unaware,” ranging
from one to three respectively. If the participsmot experiencing a symptom cluster then it
is rated as not applicable and scored as a zerthi®measure, high scores suggest poorer
clinical insight. However, due to the scoring orgyevant items, a simple total of the SUMD
reflects primarily the amount of symptoms endoraedpposed to the person’s clinical
insight. Therefore, this study used three SUMD aggtes: a simple total of items (SUMD-
ttl), a total for the first three items (SUMD-3))can individual SUMD average (SUMD-
avg). The SUMD-3 includes three items that are deted by all participants regardless of
symptoms. They are conceptualized as basic inaigghinclude awareness of a mental
disorder, awareness of consequences of disordewareness of effects of medication. The
SUMD-avg is a persons raw total divided by the nandd SUMD items completed. This
method corrects for artificial inflation in SUMD @@s for persons presenting with greater

symptoms.
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Several reviews have demonstrated good convergdidity for the SUMD, in that it
demonstrated significant correlations with otheiight measures (Cuesta et al., 2000; Kemp
& Lambert, 1995; Lincoln et al., 2007). In contrabe past awareness factors of the SUMD
appear to have small to insignificant correlatiaiih other insight measures (Cuesta et al.,
2000). This is worth noting, but it should be colesed cautiously, because by definition the
past insight factor of the SUMD is measuring aet#ht construct than the comparison
measures, which only focus on current insight. $b/ID has demonstrated acceptable
reliability with one independent study reportingratlass correlations ranging from strong
(current awareness subscale, 0.90) to moderate (past attributiors 0.52).

In one meta-analysis, Aleman, et al. (2006) contp#re relationships between
cognition factors and four widely used insight meas, the insight item from the PANSS,
the Schedule for the Assessment of Insight, thighsnd Treatment Attitude
Questionnaire, and the SUMD. Although all four ssalvere significantly correlated with
general cognition, only the SAl and SUMD were digantly correlated with the WCST €
0.14 and = 0.28, respectively). In addition, the currenthau’s review of insight and the
WCST revealed that of the 15 studies reportingisagmt results, eight used the SUMD,
while four of the 12 non-significant studies uselden insight scales. Cumulatively, this
suggests the SUMD as an ideal multi-dimensionahatd assessment of insight for this
study.

Coghnitive Insight: Subjective Scale to Investigat€ognition in Schizophrenia.

The Subjective Scale to Investigate Cognition ihi&aphrenia (SSTICS; Stip et al., 2003)
was used to assess subjective cognitive complarmdsegnitive insight. This 21-item

measure assesses difficulties in the cognitive dosnat working memory, long term
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memory, attention, language, and praxia (see Apgrpdid For each item, the participant
indicates the frequency with which they have treulith everyday cognitive tasks, such as
remembering a grocery list, finding words, or cooating chores and tasks. The measure is
based on a Likert-type scale ranging from zeroéneto four (very often). For this study, the
total score and the SSTICS subscales of sustaiesigve function, consciousness of
effort, and distractibility were used. One of theesgths of this measure is the accessibility
of the language and concepts, as the questiongaded simply and are related to everyday
tasks. This characteristic likely makes the measwee valid in a population that has
demonstrated difficulties with abstract, but natc®te, thinking. Other strengths of the
measure are its brevity and ease of administration.

Insight into Performance: Self-Monitoring Accuracy. Self-monitoring, or the
person’s ability to accurately assess their peréoroe on a neuropsychological assessment,
was an exploratory variable of interest in thisdgturhis variable was assessed in a portion
of the participants (N = 12), through a simple dquesafter each trial of the WCST: “You
just sorted 64 cards. How many of those 64 sortgodithink you got correct?” For this self-
monitoring variable, the participant’s estimatedreot (X) was subtracted from the actual
number of correct responses (Y). This was repdateall three trials of the test. Then, the
absolute value of this difference was summed adhesthree trials to provide a continuous
variable of self-monitoring accuracy, such thatéowumbers demonstrate greater accuracy
and higher numbers demonstrate poorer accuracyfoBrala below.

X = Participant’s estimate of number correct
Y = Actual number correct

Zp1, 2, or 3= Inaccuracy for each trial (d1 = trial 1, d2 =atr2, d3 = trial 3)
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Isa = Self-Accuracy Insight; sum of the accuracy df-s@nitoring across trials
StepOne: Y-X=§
Step Two: |B1| + |Zo2] + |Zo3] = Isa
Assessments of Symptoms

Depression: Hamilton Depression Rating Scal®epressive symptoms were
assessed with the widely used Hamilton Rating ScalBepression (HAM-D; Hamilton,
1967). The HAM-D contains 23 items, which assesHipte symptoms of depression,
including suicidality, sleep disturbances, anxiétgiplessness, inappropriate guilt, and
anhedonia.

Symptoms: Brief Psychiatric Rating Scale-ExpandedThe Brief Psychiatric
Rating Scale-Expanded (BPRS-E; Lukoff, Nuechterl&iventura, 1986) was used to
assess current symptomatology. The BPRS-E is § bemi-structured clinical interview in
which participants are rated on various symptomalam The Likert-type rating scale
ranges from “not present” (0) to “extremely seveid. Some items, such as motor
retardation, tension, affective flattening, postgriuncooperativeness, and emotional
withdrawal were based on clinical observation.dntcast, ratings of conceptual
disorganization, bizarre thought content, anxigtylt, depressed mood, hostility, somatic
concern, hallucinations, and suspiciousness weéee eccording to the researcher’s

assessment of the participant’s self-report.
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Table 3

Means, Standard Deviations, and Ranges for Primary Variables of Interest

Variable Mean +SD (range)
SUMD- Total 8.71 +3.70 (3-17)
SUMD- 3 4.11 +1.41 (3-8)
Awareness 1.28 +0.57 (1-3)
Consequences 1.50 +0.70 (1-3)
Medication 1.33 +0.63 (1-3)
SUMD- Avg 1.60 +0.48 (1-2.67)
SSTICS Total 32.28 +13.31 4-54)
Consciousness of Effort 7.31 +3.30 (2-15)
Distractibility 4.92 +2.48 (0-11)
Sustained EF 6.42 +3.50 (0-14)
Memory for Information 5.47 +2.91 (0-12)
WRAT- Reading Subtest 48.58 1.9 (24-67)
HAM-D 16.34 +10.18 (1.66-36)
BPRS-E Total 47.58 +10.75  (31-73)
Positive 13.64 16.16 (5-31)
Negative 5.64 +2.70 (3-12)
WCST
Total Correct, Block 1 39.34 +9.40 (16-56)
Perseverative Errors, Block 1 13.37 .836 (4-32)
Conc. Level Resp., Block 1 31.37 +13.22 (5-56)
Total Correct, Block 3 45.83 1024 (22-59)
Perseverative Errors, Block 3 9.63 15.71 (3-24
Conc. Level Resp., Block 3 39.60 +15.62 (6-59)
Gain 6.49 +10.08 (-14-24)
Sergi Gain A1 +0.17 (-.24-.41)
Percent Gain 21.04 +32.49 (-33.33-92)

Note. SUMD Total= Summed total for all SUMD items, SUMD=3Total for first 3 items, SUMD Average =
SUMD score divided by number of items completedl €S Total = Sum of SSTICS items, WCST =
Wisconsin Card Sorting Test, Block 1 = standardnfat; Block 3 = dynamic format, Conc. Level Resp. =

Conceptual Level Responses,
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CHAPTER 4
RESULTS

Data Screening
The data were screened for normality. The WCSTewersitive errors variables on both
blocks one and three were positively skewed, bhatskewness did not meet significance
according to the small sample guidelines of a zes062.58 (Field, 2005, p. 72). Therefore,
no transformations were performed on the data. tNerassumptions were violated. Due to
the low sample size, reduced power, and exploratatyre of some of the hypotheses,
significance values gqf < .10 will be explored as trends.

One participant was identified as an outlier onWW€ST. This assessment was made
based on behavioral observation of questionabtetettiring testing and statistical analysis
of z scores (e.g., perseverative errors on WCSakidladentified participant as outlier;
Field, 2005, p. 76-78). Thus, this participant’s ®/Cdata were removed.

Aim One: Insight and Dynamic Assessment

Hypothesis One: Predictors of Insightln order to investigate the relationship
between insight and EF, bivariate correlations veerapleted between the SUMD and the
WCST variables. Specifically, the SUMD variablesrdaérest were total SUMD score
(SUMD Total), SUMD basic insight (sum of first teréems; SUMD-3), and a SUMD
average score (SUMD-Avg; sum of SUMD items for indiual, divided by the number of
items that individual completed). For the WCST ,iafbles of interest were total correct,
perseverative errors, and conceptual level respomséoth trials 1 and 3 of the WCST. It
was predicted that both the standard (trial 1)dyrhmic (trial 3) WCST would be

significantly related to the SUMD, and the dynaMI€ST variables would exhibit stronger
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correlations with insight than would the standar@8V. Table 4 displays the results for the
correlations between the SUMD and WCST. In brigg, 8UMD was not significantly
correlated with any of the WCST variablesiat .05 significance level. Further, in order to
minimize type Il errors for this small, initial sty of learning potential and insight,
correlations were examined if they reached sigaifee at the more liberal level @ .10.
There were several correlations that trended tosvsighificance, including the correlations
between the WCST trial 1 conceptual level respoasdsoth the SUMD-Avg, = .322,p <
.10,and SUMD Totaly =.297,p< .10, and between the WCST trial 1 total correct a
SUMD-Avg, r =.288,p < .10, and the SUMD Total,= .288,p < .10. The direction of these
correlations can be interpreted to mean that agaliinsight decreases, correct sorts and
conceptual level responses increased on trial btleedVCST.

For the second step of this hypothesis, it wapgsed that the WCST-d would be a
stronger predictor of insight than the standard WCBhis prediction was tested using
hierarchical regression, with the SUMD as the aonteor dependent variable. The standard
WCST variable (perseverative errors) was enterstids a predictor, as previous research
has suggested it predicts a significant amountwobwce in insight. Then, the dynamic
WCST variable (perseverative errors) was enteredamext block to determine if it was a
significant predictor of insight above and beyohe standard WCST. Theé* Rhange statistic
was investigated to determine whether the chamgteeimodel (i.e. additions of each new
predictor) significantly improve the amount of \&arce predicted. This model was also
repeated for the WCST variables of total correct e@anceptual level responses. The
regression models were not significant. In sumtheeithe correlations nor the regressions

for hypothesis one reached significance; thusethers a failure to reject the null hypothesis.
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Previous literature (Startup, 1996) has supporteardlinear relationship between
insight and neurocogniton, such that those withdma high insight demonstrated average
neurocognitive abilities, while persons with modernasight had impaired cognition.

Following methods detailed by Startup, the WCSTadables were treated as the dependent
variables and insight was treated as the predi@nables. Insight score was entered in the
first step, and the square of the insight scoresemered for the second step. This was tested
independently for two of the insight variables (SDN and SUMD-Avg) and WCST

variables (i.e., total correct, perseverative errand conceptual level responses). There was

no evidence of a curvilinear relationship betwewight and the WCST.
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Table 4

Correlations to SUMD for both Satic and Dynamic Versions of the WCST.

Variable SUMD SUMD-3 SUMD
Total Average
WCST TC, Block 1 .288 .203 .288
WCST PE, Block 1 -.078 -.011 -.069
WCST CR, Block 1 297 .260 322
WCST TC, Block 3 112 214 .092
WCST PE, Block 3 -.139 -.207 -.112
WCST CR, Block 3 132 243 113
WCST Gain -.155 .029 -.175
WCST Sergi Gain -.155 .029 -.175
WCST Percent Gain -.135 .039 -.109

Note. Intercorrelations for SUMD and WCST variables{(35). WCST = Wisconsin Card Sorting Test, TC =
Total Correct, PE = Perseverative Errors, CR = €pheal Level Responses, SUMD-3 = Total for firstedns,
SUMD Average = SUMD score divided by number of issoompleted.

T = Significance ap < .10.
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Hypothesis Two: Insight and Learner StatusFor hypothesis two, it was predicted
that insight (SUMD scores) would differ as a funotof learner status (high scorers,
learners, and non-learners), with high scorersl@achers reporting more accurate insight
than the non-learners. This was tested using aegmlysvariance (ANOVA) to analyze group
differences on the SUMD between three groups: bagiters, learners, and non-learners.
Three separate ANOVAs were completed to comparéetreer status groups on each of the
SUMD score aggregates. The dependent variablestivei@UMD scores (SUMD Total,
SUMD-3, SUMD-Avg), while the independent variablasithe learner groups.

Ten participants were identified as high performBraere learners, and 20 were
non-learners. There was not a significant diffeecbetween learner groups on SUMD total
insightF(2, 32) = .804p = .457. Next, the high performer and learner gsowpre combined
and compared to the non-learners on the SUMD (tiosaght, average, and basic insight)
using an independent samptdsst. This resulted in 15 high performers/learrzerd 20 non-
learners. There were no significant differencesvben the two learner groups on SUMD
total,t(33) = 1.28p = .21, SUMD-Avgt(33) = 1.32p = .20, or SUMD-34(33) = 1.27p =
.21. Therefore, hypothesis two was not supportestetwas not a significant difference
between high performers/learners and non-learndrsight. Bivariate correlations were
computed to further explore this relationship. Therelations between the SUMD and
WCST-d variables were not significant. However, ¢tberelations between the SUMD-Avg
and WCST-d gain score were in the expected dinegatio -.175,p = .31, such that higher

gain scores were associated with better clinicgbint.

60



Aim Two: Investigating Insight into Cognition

Hypothesis Three: Relationship among Clinical Insigt, Cognitive Insight, and
EF. In order to investigate the relationships amongicdil insight, cognitive insight, and EF,
bivariate correlations were completed. For cogaitivsight, the overall score of the SSTICS
was used. Additional analyses were also completedjuhe SSTICS subscales of
consciousness of effort, distractibility, and sustd EF (Stip et al., 2003). Clinical insight
variables included the SUMD Total, basic insighire SUMD-3), and the individual
average score (SUMD-AvQ). For the WCST, total ccirrperseverative errors, and
conceptual level responses on both the standardyaimic versions of the WCST were
used. It was predicted that both the standard gndrdic WCST would be significantly
related to the SSTICS, but the dynamic WCST woeldanore strongly correlated to
cognitive insight than would the standard WCST.

As demonstrated in Table 5, this hypothesis wasuapported. There was a
significant correlation between WCST-d persevemékrors and the SSTICS subscale of
consciousness of effort,= -.355,p < .05, meaning that individuals who committed more
perseverative errors on trial 3 of the WCST rembfésver problems with memory and
multitasking. At thex = .10 level, there were several significant catiehs. The WCST-d
perseverative errors was correlated with both tB&ISS totaly = -.298,p < .10, and the
SSTICS Distractibility scale, = -.295,p < .10; persons with greater perseverative errors
reported fewer cognitive difficulties. In addition/CST-d total correct also demonstrated a
marginal correlation with the SSTICS subscale ofsctousness of effont,= .327,p < .10.
Persons who reported greater cognitive difficulits® performed a greater number of

correct sorts on the WCST-d.
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Correlations between the SUMD and SSTICS wereatptored. The SUMD-Avg
score was significantly correlated with the SSTKL®scale of sustained BF: -.379,p <
.05, such that persons who reported greater sest&f difficulties were rated as having
more intact insight. In addition, the correlaticgtwween the SUMD-Avg and SSTICS total
trended towards significancer -.294,p < .10, such that persons with poorer insight

reported fewer cognitive difficulties.
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Table 5

Correlationsto SSTICSfor both Satic and Dynamic Versions of the WCST.

Variable SSTICS SSTICS SSTICS SSTICS
Total Consc. Distract. Sust. EF
WCST TC, Block 1 127 213 216 .058
WCST PE, Block 1 -.127 -.170 -.182 -.092
WCST TC, Block 3 .249 327 .262 178
WCST PE, Block 3 -.298 -.355* -.295 -.218
WCST Gain 134 133 .064 126
WCST Sergi Gain 134 133 .064 126
WCST Percent Gain .045 .055 -.024 22.0
SUMD Total -.002 .204 .022 -.145
SUMD-3 -.267 -.020 -.226 -.317
SUMD Average -.294 -.058 -.250 -.379*

Note. WCST = Wisconsin Card Sorting Test, TC = Total @oty PE = Perseverative Errors, SUMD-3 = Total
for first 3 items, SUMD Average = SUMD score divitley number of items completed, SSTICS Total = Sum
of SSTICS items, SSTICS Consc. = SSTICS subscalsciousness of effort, SSTICS Distract. = SSTICS

Distractibility, SSTICS Sust. EF = SSTICS subsaHlsustained executive function
* = Significance ap < .05.7 = Significance ap < .10.
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Hypothesis Four: Cognitive Insight and Learner Statis. Hypothesis four predicted
that cognitive insight would differ according teetdVCST learner groups, such that high
scorers and learners would report fewer cognitiffecdlties than the non-learners. This was
tested using an analysis of variance (ANOVA) tolgegroup differences on the SSTICS
between three groups: high scorers, learners, andearners. The dependent variable was
the SSTICS total score, while the independent b&ieas the learner groups. SSTICS
subscale scores were also explored.

Ten participants were identified as high performBraere learners, and 20 were
non-learners. There was not a significant diffeecbetween learner groups on SSTICS total
insightF(2, 32) = .67p = .52. Next, the high performer and learner groupee combined
and compared to the non-learners on the SSTIC& @ot subscales) using an independent
sampleg-test. This resulted in 15 high performers/learraerd 20 non-learners. On average,
high performers/learners reported more cognitivicdities (M = 35.88,5E = 2.76) than did
non-learnersNl = 30.80,SE = 3.15). However, this difference between leagreups was
not significantt(33) = 1.17p = .25. In addition, there were no significant eifnces
between learner groups on any of the SSTICS sudsschhus, hypothesis four was not
supported: there was not a significant differene®veen high performers/learners and non-
learners in cognitive insight.

As an extension of the correlational findings betwéhe WCST-d and SSTICS, a
mean split was performed on the WCST-d perseveratikors and total correct. Independent
t tests revealed a significant difference betweesgrex with above average and below
average WCST-d perseverative errors on the SSTo@EH33) = 2.05p < .05, and

SSTICS memory for information(33) = 2.63p < .05. Both differences indicated that

64



people with fewer perseverative errors on the W@S&ported more cognitive difficulties
than persons with greater perseverative errorstieomean split of WCST-d total correct,
there was a trend towards a significant differémewveen high and low performers on the
SSTICS Memory for information scalg33) = 1.91p < .10. People who performed better
on WCST-d reported more memory difficulties thad persons who performed poorly on
the WCST-d.

Exploratory Analyses

Exploratory Analyses One: Insight, Symptoms, and Cgnition. Exploratory
analyses were performed to investigate the relshigpnbetween insight, symptoms, and
cognition. Depression, as measured by the HAM-D nassignificantly correlated to any of
the SUMD insight scores. The HAM-D was significgntbrrelated with the SSTICS total
scorey =.390,p < .05, such that persons who reported greateedsjon symptoms also
reported greater cognitive difficulties. Furtherretations are displayed in Table 6. The
HAM-D was not significantly correlated with any thie cognitive variables, including the
standard and dynamic WCST variables. In additioerg was no evidence of a curvilinear
relationship between the HAM-D and insight (SUMR«& SUMD-AvQ).

General psychiatric symptoms were assessed usngRRS-E, which was
significantly correlated with the SUMD-Avg,= .339,p < .05, suggesting that the more
symptoms a person experiences, the less insighetttabit. The BPRS-E was not
significantly correlated to the SUMD-3, which itium of the first three SUMD items of
awareness of illness, consequences of illnesseffiects of medications.

The BPRS-E positive and negative symptom clustergalso investigated. The

positive symptoms cluster, which includes grandyo$iallucinations, suspiciousness,
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conceptual disorganization, and unusual thoughtecdrii.e. delusions), exhibited significant
correlations with the SUMD and a subscale of th&ISS. Specifically, positive symptoms
were significantly correlated with the SUMD average .477,p < .01 and the SUMD-3,=
.387,p < .05. These correlations suggest that the masiyp® symptoms a person
experiences, the less insight they exhibit. The BfRpositive scale was also significantly
associated with the SSTICS Consciousness of Etater = .462,p < .01, suggesting that
as positive symptoms increase, so too does a pgenmsport of cognitive difficulties on a
subset of SSTICS items. The negative symptomsesldétl not exhibit any significant
associations with clinical or cognitive insight.

Unlike previous research (Clark et al., 2010; Sa&tlal., 2012), years of education
was not significantly correlated to insight or E&fiables. Pre-morbid estimated I1Q, as
assessed by the WRAT, was significantly correlatgd several WCST variables, including
trial 1 perseverative errons= -.352,p < .05, trial 3 total correct,= .519,p < .01, and trial 3
perseverative errors,= -.501,p < .01, such that higher performance on the WRA$ wa
associated with better performance on the WCST.WRAT was not significantly
correlated to the SUMD nor most SSTICS variablgsept for the SSTICS Consciousness
of effort,r =.479,p < .01.

Due to these correlations, an ANOVA was perforntedampare the learner groups
on the WRAT. There was a trend towards significak¢2, 32) = 2.84p = .07,0 = .10,
indicating that as WRAT scores increased, leartadus increased. Planned contrasts
revealed that high performers had significantlyhleigWWRAT scores (proxy for pre-morbid
IQ) than did non-learners, t(28) = 2.3@4 .05. There were no significant differences

between neither learners and non-learners, nandesiand high performers. The WRAT was
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the only variable that differed between these twaugs In additional analyses, an
independent samplégest compared WRAT scores between those who peeidabove or
below the mean on the WCST-d variables of perséverarrors and total correct. The
WRAT was significantly different when participantgre split according to the WCST-d
total correctt(33) = 2.39p < .05, but not when participants were split accagdmWCST-d
perseverative errors. Participants who performétében the WCST-d total correct had
higher estimated pre-morbid 1Q (i.e. WRAT readiogres).

Previous literature has found age (Parellada. e2@l1; Wiffen et al., 2010) and
gender (Parellada et al., 2011; Pruf3 et al., 2@lB¢ associated with clinical insight in that
younger individuals had poorer insight and femdesonstrated greater insight than males.
Thus, these two demographic variables were exphartdn the insight and cognitive
variables. Age was not significantly correlatedhaitsight or cognitive variables.
Independent-tests revealed significant differences betweeremahd females on the SUMD
total,t(34) = -2.09p < .05, SUMD-Avg,t(34) = -3.12p < .01, and SUMD-3{(34) = -2.81,

p < .01, such that females were rated as having greleral insight than males. There
were no gender differences on the SSTICS, WCSBbis, or symptom variables (BPRS-E

and HAM-D).
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Table 6

Correlations of Symptoms to SUMD and SSTICS.

Variable HAM-D BPRS-E BPRS-E BPRS-E
Total Total Positive Negative
SUMD-Ttl 213 S87*** 619*** 157
SUMD-3 -.059 214 .387* 237
SUMD-Avg -.048 .339* AT -.103
SSTICS Til .390* .376* .246 .086
SSTICS Consc. 192 A78** A462** .035
SSTICS Distract. .363* .394* 294 -.035
SSTICS Sustained EF .365* 222 144 .022
SSTICS Memory .296 .325 .164 .263

Note. WCST = Wisconsin Card Sorting Test, TC = Total @otr PE = Perseverative Errors, SUMD-3 = Total
for first 3 items, SUMD Average = SUMD score diviley number of items completed, SSTICS Total = Sum
of SSTICS items, SSTICS Consc. = SSTICS subscalsciousness of effort, SSTICS Distract. = SSTICS
Distractibility, SSTICS Sustained EF = SSTICS salsof sustained executive function, SSTICS Menrory
Memory of information

* = Significance ap < .05, ** = Significance ap < .01, *** = Significance ap < .001." = Marginal

Significance ap < .10.
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Exploratory Analyses Two: Self-Monitoring. A portion of the participants (n = 12)
were asked to complete a self-monitoring task, hictvthey guessed the number of correct
sorts they completed on each WCST trial. To assexsracy of self-monitoring, each
estimate for their total correct was then subtihfitem their actual performance. This was
repeated on all three WCST trials, and the abselitee of the total correct minus guessed
correct was summed. Thus, smaller self-monitorimgplners represented persons who were
more accurate in their self-monitoring while largeimbers represented persons who were
less accurate. Bivariate correlations were perfdrtognvestigate any relationships between
self-monitoring accuracy and other variables. Is\weoposed that as insight improved, so
too would accuracy of self-monitoring. This woulel ,emonstrated by a significant positive
correlation between insight and accuracy of selfitooing.

In this sub-sample, self-monitoring accuracy watssignificantly correlated with
clinical insight (SUMD), cognitive insight (SSTICS)r symptoms (HAM-D and BPRS-E).
Thus, the hypothesis was not supported. Self-monga@ccuracy was significantly
correlated with concentration performance on thed3® of attentior, = -.597,p < .05, such
that persons with greater self-monitoring accur@awyer self-monitoring scores) performed
better on an attention task. In addition, there avagynificant correlation between self-
monitoring accuracy and total correct on both thedardy = -.599,p < .05, and dynamic
WCST,r =-.632,p < .05; more accurate self-monitors were signifisamore likely to
achieve more correct sorts on the WCST for botlstaedard and dynamic versions.

Additional Analyses: Comparing Intact vs. Poor Insght. In another exploratory
analysis, participants were split according toghsinto illness and compared across

multiple variables. Specifically, a mean-split b&tSUMD-Average was used to compare
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those with intact versus impaired insight on the STCThe same method was also used to
split participants according to another insightiatale aggregate, SUMD-3. For both
analyses, there were no significant differencewéen groups of intact versus impaired
insight on the WCST variables. These analyses alseecompleted for the SSTICS and the
SSTICS subscales. For SUMD-Avg, SSTICS Total wgsiicantly different between
groupst(34) = 2.56p < .05, meaning that persons with more intact insighbrted greater
cognitive difficulties. The SSTICS subscales oftdired EF {(34) = 2.63p < .05) and
distractibility ¢(34) = 2.36p < .05) were also significantly different betweengmgrs with
impaired versus intact insight. On both subscglessons with intact insight reported greater

cognitive difficulties than persons with more inmeal insight.
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CHAPTER 5
DISCUSSION

The purpose of the current study was to investitfaeaelationship between dynamic
assessment of EF and clinical and cognitive insigpersons with schizophrenia and
schizoaffective disorder. Previous research habbshed a relationship between clinical
insight and EF (e.g., Lysaker et al., 2002; Simioal.e 2009; Yen et al., 2009), but the
findings have been mixed (e.g., Cooke et al., 2@ &tuke et al., 2008). The current author
proposed that an EF task of flexibility, set-shiftj and abstraction, the WCST, would be
correlated with insight, but a dynamic versionlad same task (WCST-d) would be more
strongly correlated with insight as it may be a engensitive measure to the
multidimensional relationship between insight arid B addition, the study sought to
determine if patterns of insight varied accordingtperson’s learner status as determined by
the WCST-d (i.e. high performers, learners, andleamers).

The first hypothesis investigated correlations aghdmical insight, the standard
WCST, and the WCST-d. The results yielded smathtalerate effect size correlations
suggesting that better performance on the stal¥&8T was associated with poorer
insight. Although the current literature on clidigasight and the WCST is mixed (e.g.,
Cooke et al., 2005; Osatuke et al., 2008), mostt@published findings report that impaired
insight is associated with poorer WCST performgecg., Monteiro et al., 2008; Lysaker et
al., 2002; Simon et al., 2009). Thus, the currerdifgs were not consistent with current
hypotheses or previous literature. There are sepetantial reasons for these contradictory
findings, such as convenience sampling, ceilingaf, and limitations of the insight

measure, which are discussed in more detail latititionally, the lack of significant
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relationships between clinical insight and the We&bmay suggest that the WCST-d is
indeed measuring a different construct than thedstad WCST (Wiedl et al., 2001), and this
construct may not be related to clinical insight.

In contrast, cognitive insight was found to be digantly correlated with the WCST-
d, but contrary to other research (Hake et al.720@saker et al., 2002), cognitive insight
was not related to the standard WCST. The findsuggyest that people who do not respond
well to the learning intervention are more likebydemonstrate impaired cognitive insight. It
is consistent with the author-proposed theory ithgght may be related to the constructs of
metacognition, set-shifting, and cognitive flexityll and the WCST-d may be more
thoroughly assessing these constructs than thdathWCST. As such, persons who
struggle with these cognitive skills may have geedifficulties accurately evaluating their
abilities, and both of these impairments could se&s important intervention targets.
Another conclusion based on the WCST findings & the WCST and WCST-d are not
equivalent assessments. The differing patternswélations between these two measures
and other variables suggest that the WCST-d iith@dssessing different cognitive
constructs (e.g., metacognition, learning abikgt-shifting, cognitive flexibility, and
problem solving) than the standard WCST (e.g., Waeedl., 2004; Rempfer et al., 2006).

Additional analyses investigated the relationship®ng clinical and cognitive
insight. Although previous research has not fougdicant correlations between clinical
and cognitive insight (Lecardeur et al., 2009; Med& Thysen, 2010), this study found
marginally significant correlations suggesting thiagjgesting that persons with poorer

clinical insight reported fewer cognitive difficids. In combination with other findings, the
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results suggested that persons with poorer climsadht tended to have both poorer
cognitive insight and poorer neuropsychologicafgranance on a dynamic task.

The findings on psychiatric symptoms and clinicelight were consistent with
previous literature (Mintz et al., 2003; Wiffenadt 2010), such that persons with greater
psychiatric symptoms demonstrated poorer insighictMike previous research (Wiffen et
al.), positive symptoms were especially relateshsoght, demonstrating medium to large
effect sizes. These findings provide continued supipr theories suggesting that positive
symptoms contribute to impaired clinical insight.

Interestingly, cognitive insight demonstrated diéiet patterns of association with
psychiatric variables, further suggesting thataltih cognitive and clinical insight are
related, they remain independent constructs. Famgle, analyses suggested that persons
with greater positive symptoms were more likelyeport greater cognitive difficulties on
one subscale than those with fewer positive sympta@ithough this finding is consistent
with one study (Gillen et al., 2011), it seemsaatcadict other analyses and research, which
suggest that with greater symptoms, especiallyaoagnitive symptoms, an individual’s
cognitive and clinical insight falters. While preus research has suggested that subjective
reports by persons with schizophrenia are inaceutiais does not appear to be a uniform
characteristic. Therefore, and as suggested btidy and others (Bowie et al., 2007,
Donohue et al., 2009; Hake et al., 2007; Jovanosfsél., 2007; Lysaker et al., 2002; Stip et
al. 2003), researchers and clinicians should revedard the subjective report of persons
with schizophrenia as inaccurate. Rather, resestrobild continue to work towards fine-

tuning subjective measures in a way that may erdharmerson’s accuracy.
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Overall, these findings suggest that cognitive @imdcal insight are related, yet
independent constructs, in that they demonstratéstent patterns of relationships with
other factors, such as EF, learning potential, $gmp, gender, and estimated intellectual
abilities. For example, clinical insight was asated with a standard EF assessment, but not
with a dynamic EF assessment, while the cognitgeght was only associated with the
dynamic EF assessment. The intercorrelations beteegnitive and clinical insight and the
varying relationships of each with other varialdaggests these two constructs share
underlying mechanisms while also loading on indéeah mechanisms; they are
simultaneously independent of, yet related to, edbhbr. In addition, and as suggested by
Gilleen et al. (2011), the variability in clinicahd cognitive insight suggests that insight is
not a singular mechanism in persons with schizapar&kather, both may vary somewhat
independently within each individual (Donohue et 2009; Lecardeur et al., 2009; Medalia
& Thysen, 2010).

As another means of investigating learning potéata insight, other hypotheses
(i.e. hypotheses two and four) proposed that dirand cognitive insight would differ
according to one’s learner status on the WCSTdal theorized that those who could adapt
their performance on the WCST-d according to feekllfee. high performers and learners)
would be more aware of their cognitive difficulti}sd more likely to adapt, set-shift, and
adjust their beliefs about their mental health adioy to feedback. No differences were
found in insight between these categorical leagneups, but these analyses likely had
reduced statistical power due to the small sampéand uneven learner groups. Thus,

additional analyses explored this question usingean split of WCST-d performance. Only
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cognitive insight demonstrated significant grouffelences, such that people with better
WCST-d performance reported greater cognitive aliffies.

These findings could be interpreted in several wkyst, one could grossly conclude
that persons with schizophrenia are inaccuratesgssing their cognitive difficulties, which
previous research has contended (Keefe et al.,; A0@@alia & Thysen, 2010; Prouteau et
al., 2004). However, it could also be interpretediean that persons with better EF are more
accurate at assessing their cognition than ar@pensith impaired EF, which has been
supported by other researchers (Hake et al., 2Zi/gnovski et al., 2007; Lysaker et al.,
2002; Medalia & Thysen, 2010; Voruganti et al., 2D0nterestingly, there were no group
differences in cognitive insight when grouping veased on the standard WCST. As
previously stated, this further supports that tae@gard WCST and WCST-d are not
equivalent. Second, this suggests that personsavéhesponsive to learning feedback are
more aware of their cognitive difficulties than pens who do not respond to feedback. In
addition, it again suggests that inaccuracy insbrt is not a homogenous characteristic of
persons with schizophrenia (Hake et al., 2007; dovski et al., 2007; Lysaker et al., 2002;
Medalia & Thysen, 2010; Murphy, 2009; Vorugantaet 2007).

One potential factor related to the null findinglsem comparing learner groups on
clinical and cognitive insight was that this sampbatained a small proportion of learners.
Within the learning potential research, there isaomsensus on the frequency of learner
subgroups within samples. Some research has repgbaeapproximately one third of
participants are usually identified as learnerg.(&empfer, Hamera, Brown, & Bothwell,

2006; Wiedl et al., 2001), while a larger studyaeed larger portions of learners (Waldorf,
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Wiedl, & Schottke, 2009). In the present sample,ldarner group was smaller than
anticipated, with 14% of the participants identifigs learners.

Another potential issue with the learner compariaonalyses was the necessary
inclusion of high performers in the analyses. Salyreamic assessment research has
suggested removing high performers from learnerpaymons, because these participants
are neuropsychologically unique in that they andgoming within the normal range and are
not exhibiting neurocognitive deficits that aregmet in the majority of persons with
schizophrenia (Kurtz & Wexler, 2006; Rempfer ef 2006; Wiedl et al., 2001). In this
study, there were very few learners, and thusetths not enough statistical power to detect
a difference between learners and non-learnerstbiedeigh performers were removed.

Self-monitoring was also explored in a portiontod sample and was found to be
correlated with attention and both the standarddymémic WCST in that better attention,
standard WCST performance, and WCST-d performarere associated with more accurate
self-monitoring. Since these analyses were comgleta very small sample, they must be
interpreted cautiously, but the magnitude of thaweelations was quite large for such a
small sample (i.e., large effect sizes). As cotrahs, the causal nature of these relationships
can only be theorized. Therefore, it remains unafeattention is underlying the correlations
between EF and self-monitoring, or if componentsedf-monitoring are underlying
processes occurring in EF, attention, and learriing.interesting to note that among the
intercorrelations of attention, standard WCST, WdST-d, the WCST-d and attention
correlation reaches the largest magnitude of theetfi.e. a large effect size). However, if
attention were primarily underlying the learning@ess then one would expect it to be

significantly correlated with the WCST gain variedl and it was not. Another interesting
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finding in this area is that the estimated inteliat ability measure, which was significantly
correlated with attention and WCST-d, was not sigaintly correlated with self-monitoring.

This study did provide additional support for pas research suggesting a link
between depression and cognitive insight (Gillé&reenwood, & David, 2011; Sabbag et
al., 2012), such that greater depression was agedavith greater cognitive complaints.
This is consistent with literature in many differ@opulations, including persons with
multiple sclerosis, HIV, traumatic brain injury,lm®iance abuse disorders, and serious mental
illness (Bruce & Arnett, 2004; Chamelian & Feingt€2006; Horner, Harvey, & Denier,
1999; Lahr, Beblo, & Hartje, 2007; Woods et al.02) This finding suggests that
depression, or even depressive realism, is likehtrdouting to the subjective reporting of
cognitive difficulties in persons with schizophrani

In addition and as previously discussed, it mustdiesidered that perhaps the
constructs related to WCST-d performance are natatge to clinical insight. This study,
like some other research, found other variabldseteelated to insight, such as current
psychiatric symptoms (e.g., Mintz et al., 2003; {Oka et al. 2008), positive symptoms (e.g.,
Amador et al., 1994; Collins et al., 1997, Dickerst al., 1997; Mintz et al., 2003),
cognitive insight (e.g., Donohue et al., 2009), gadder (e.g., Parellada et al., 2011; Prul} et
al., 2012). However, and in contrast to other regeée.g., Kruck et al., 2009; Lincoln et al.,
2007; Mintz et al., 2003; Wiffen et al., 2010) netial insight and depression were not
related. Overall, this sample demonstrated expeetatonships between clinical insight,
demographic variables, and symptoms, but otheeladrons were in direct contrast to
previous work (i.e. clinical insight and WCST rédaiship). These mixed findings could be

due to a number of unknown factors, but some piatidimhitations are addressed below.
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This study had several important limitations. Fitse relatively small sample size
likely resulted in underpowered analyses. Althotlghsample size is comparable to
numerous published studies on insight (e.g., Gilleteal., 2011; Jovanovski et al., 2007,
Koren et al., 2004; Simon et al., 2009), this latign significantly reduced the power to find
significant results and could have yielded unstalffiect size estimates. In addition, several
hypotheses involved splitting the sample accortingarner status, which further decreased
statistical power. Even with this small sample sihere were several significant findings in
both correlational and group comparisons. Howetese findings should be viewed
conservatively due to the power, sample size limoits, and risk of type | error.

The use of a convenience sample was an additionightion. All of the participants
were recruited from a metropolitan community mehtdlth center. This limited the external
validity of the results. In addition, this samplimgethod may have led to limited variability
in clinical insight. Because all participants wegeruited from an outpatient treatment
program, they were enrolled in a treatment progi@amd, thus, endorsing at least some
awareness of mental health issues. Furthermord, padscipants were active in a recovery-
oriented treatment program, which provides servibaspromote understanding of mental
health issues, consequences, medication, and sympemagement. When comparing the
current sample SUMD scores to a few published méags Diaz-Marsa, Sanchez, & Rico-
Villademoros, 2009; Jovanovski et al., 2007; Magkal., 2000), this sample was typically
rated as having better insight; however, the rarigariance on the SUMD between this
study and others was small (+1.15 to -0.19). Asulised by Wiffen et al. (2010) this is a

common limitation in insight research.
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Although this study included many correlates ofghg it was not possible for this
study to include all of the potential variablesttimay contribute to insight. For example,
personality traits (e.g., Campos et al., 201 1¢rimal stigma (e.g., Lysaker, Roe, & Yanos,
2007; Pru3 et al., 2012), and duration of ilinesg.( Bayard, Capdevielle, Boulenger, &
Raffard, 2009) have been proposed as contributinigsight, yet these variables were not
assessed in the current study.

In addition, there are several concerns relatedecsUMD as a clinical insight
measure. First, it must be acknowledged that thieIBWatings are a subjective opinion of
raters, and although researchers were advancedatipsychology students who completed
interrater reliability exercises and brief trainjige SUMD still is susceptible to subjective
differences between evaluators. Another concerh thie SUMD in this and many studies is
that these insight ratings are based on a timeduahrinteraction with the individual. It could
be argued that this does not provide enough ddghawledge about the participant to
adequately rate the multi-faceted construct ofjinisiAlso, it could be argued that the
nuances of clinical insight are a fluid and eveafalfing variable for individuals, and thus,
this insight assessment is but a cross-sectiorpefson’s clinical insight.

There are also potential limitations on how the SWid rated. First, on the SUMD,
awareness of specific symptoms is only assessegdafticipant endorses that symptom. This
could be a concern in participants who are moredgghor paranoid, as they may be more
likely to under-report symptoms or even insightjehithen affects the SUMD ratings. Also,
and as suggested by others (Agrawal et al., 1994)SUMD relies on memory and recall
which is a cognitive construct that is often impdiin persons with schizophrenia. Another

concern is the SUMD is scored in a counterintuith@nner, such thaigher scores

79



represent poorer insight, whilewer scores represent more intact insight. This pcaénti
increases the risk of misinterpretation, which wWeescase in one published study (Largi et
al., 2000). In this example, the authors errongomsérpreted a negative correlation between
WCST perseverative errors and SUMD to mean thatihsight was associated with low
WCST performance, when in fact the correlation gsg¢gd that better performance on the
WCST was associated with poorer insight, whichh@tthe current study reported.

As pointed out in Johnson (2010), one major litrotaof the SUMD is the presence
of many different versions of the measure. Theotariversions of the SUMD lead to both
confusion and inconsistency in the scales usetef®warch, making cross-study comparisons
challenging. For example, this study used an aliey SUMD version (Amador et al.,
1994) for several reasons: it focuses only on prtem&@areness as opposed to both past and
present awareness, it fit time-limitations of thedy, and it was the only published full
version of the assessment. However, in this abatediversion, the Likert-type scale for
ratings is collapsed from five to three. This tmeduces variability within each item and
causes the conflation of awareness ratings (esgméwhat aware/somewhat unaware” are
combined in brief SUMD, while it is not in the fiy@int Likert version). Perhaps more
significant results would have been found with @daler rating scale that allows more
variability.

The present results suggest several avenuesuné fregsearch. First, dynamic
assessment appears to make unique contributicasséssing EF constructs, such as set-
shifting, mental flexibility, learning, and metacogon. Dynamic assessments also exhibited
different patterns of associations to insight alea than standard EF assessments, further

suggesting that dynamic assessments are measiffergmt constructs than standard
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assessments (Hake et al., 2007; Wiedl et al., 2004ddition, dynamic EF assessments
appear to have better predictive power of both tvgninsight and self-monitoring, and
therefore could prove useful for evaluating a peisabilities in learning, metacognition,
and responsiveness to feedback. Further reseancidstontinue refining the proposed
constructs assessed by dynamic assessment and sipidre the role of dynamic
assessment in insight. Related to dynamic assessiueme research should continue to
examine the various methods of calculating learpioigntial. Current research has
investigated different aggregates of learning piae(e.g., Fiszdon & Johannesen, 2010;
Weingartz et al., 2008), and the null findings bextw learner groups in this study may
suggest that continued refinement of learning paikcategorization is needed.

Another future direction related to the preseuntlgtis the need for refinements in
both insight assessments and insight models. Asqugly discussed, there are numerous
concerns with the SUMD as an insight measure,tyetstill one of the more thorough
assessments of clinical insight. Throughout thisusieent and numerous publications
(Amador et al., 1994; Mintz et al., 2003; Osatukale 2008), insight is described as a
complex, multi-dimensional process that appeaevtive throughout a person’s experience,
yet most of the insight models explored in researehquite simplistic. Therefore, future
research should use larger samples to explore coon@lex models of insight in persons

with schizophrenia.
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Appendix A

Scale to Assess Unawareness of Mental Disorderdgbd
(Amador et al., 1994)

Directions: For each symptom item on the Unawareness Scaheist first be ascertained
that the subject has had the symptom during the period being rated. Using the ratings
you made earlier to determine this. Symptom ratwfgs or higher are required. Circle the
relevant items, then inquire as to the patient’arawess of it.

In order to evidence some awareness, the suljest bt have to give precise
attributions for symptoms. For example, “I hearces because of the implant the researchers
put in my brain” would constitute a “Somewhat Awaheaware” response.

In the current episode column, rate the highesllef awareness during the current
exacerbation.

Rating Key:

Unk: UNKNOWN- There is inadequate information tc@ss.

0: NOT APPLICABLE- Item is not relevant

1: AWARE- Subject clearly believes that he or she & mental disorder.

2: SOMEWHAT AWARE/UNAWARE- Subject is unsure abautether he or she has a
mental disorder but can entertain the idea.

3: SEVERELY UNAWARE- Subject believes he or shesinet have a mental disorder.

1. Awareness of mental disorderin the most general terms, does the subject believe
that he or she has a mental disorder?

2. Awareness of the consequences of mental disord&¥hat is the subject’s belief
regarding the reason(s) he or she has been uneedpleyicted hospitalized, etc.?

3. Awareness of the effects of medicatiorDoes the subject believe that medications
have diminished the severity of his or her sympt@ifrepplicable)?

4. Awareness of hallucinatory experiencesDoes the subject believe that he or she
experiences hallucinations as such? Rate his caldigty to interpret this experience
as primarily hallucinatory.

5. Awareness of delusionsDoes the subject believe that he or she expersence
delusions as such, that is, as internally prodecesheous beliefs? Rate his or her
awareness of the implausibility of the belief ipéipable.

6. Awareness of thought disorder:Does the subject believe that his or her
communications are disorganized?

7. Awareness of flat or blunt affect: Rate the subject’'s awareness of his or her affect
as communicated by his or her expressions, vogsuges, etc. Do not rate his or her
evaluation of his or her mood.

8. Awareness of anhedonials the subject aware that his or her behavioeotslan
apparent decrease in experiencing pleasure whiteipating in activities normally
associated with such feelings?

9. Awareness of asocialityls the subject aware that he or she shows ncesttéar
social relationships?
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Appendix B

Subjective Scale to Investigate Cognition in Schirenia
(SSTICS; Stip et al., 2003)

O—Never 1-Rarely 2—-Sometimes 3—-Often 4-Very Often
1. Have you noticed any difficulty remembering tsf2
2. Do you have difficulty remembering informatidrat is freshly receivednd that must be
used immediately, such as a telephone number, an address, a romimenua bus route
number or a doctor’'s name?
3. Do you have difficulty memorizing things, suchagrocery list or a list of names?
4. Do you have difficulty remembering the namegair medications?
5. Do you ever forget things, such as a date witiead or a doctor’s appointment?

6. Do you forget to take your medication?

7. Do you have difficulty remembering informatidrat you read in the newspapers or hear
on TV?

8. Do you have difficulty doing household choregepairs? For example, do you ever forget
how to cook things or what ingredients go into @pe?

9. Do you have difficulty remembering how to getlte hospital or the outpatient clinic or
even to your own place?

10. Do you have difficulty remembering the namewvell-known people, such as the Prime
Minister of Canada?

11. Do you have difficulty remembering national italg, important dates in history, names
of countries on other continents, or major scientfscoveries?

12. Are you absent-minded or up in the clouds?example, you lose your train of thought
ina

conversation because you are distracted or you aénaed time focusing on what you are
reading?

13. Do you have difficulty being on the alert oacgéng to unexpected situations? For

example, a
fire alarm or a car that rushes by suddenly asayelcrossing the street.
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14. Do you have difficulty making out what's impamt when you are presented with
different bits of information simultaneously? Foaeple, the name of your medication or
your next doctor’s appointment while two people tatking about music nearby.

15. Are you unable to do two things at once? FangXe, memorize an address while
making coffee, or count the money in your walleile/the pharmacist explains your
medication to you.

16. Do you have trouble focusing your attentiortf@same thing for more than 20 minutes?
For

example, at a conference or a book reading or gailesson in a classroom.

17. Do you have difficulty planning out your actigs as easily as you used to? For example,
charting an itinerary for getting someplace, malkarfgudget for the month, preparing meals,
or making time for laundry.

18. Do you have difficulty coordinating your movemeeand actions of everyday life as
easily

as you used to? For example, using the telephaeg dome shopping, running errands,
preparing meals, doing housework, doing laundrizgisansportation, doing home repairs.
19. Do you have difficulty changing your movemenisgisions or ways of doing things if
you are asked to do sod you agree? For example, you agree to do so but it is hacdree

it is no longer the same.

20. Do you have difficulty finding your words, foing sentences, understanding the
meaning of

words, pronouncing words, or naming objects?

21. Do you have difficulty getting dressed or egif-or example, handling buttons, zippers,
work tools, scissors, a fork, a key in a lock.

Subscales:

Sustained executive function: 16, 17, 18, 19
Memory of information: 7, 9, 10, 11
Consciousness of effort: 1, 3, 15, 20

Dalily life: 2, 4, 5, 21

Distractibility: 8, 12, 14

Alertness: 13
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Appendix C

Glossary of Terms

Acronym

Meaning

EF

Executive Function; A frontal lobe function, ishefd by Lezak,
Howieson, and Loring (2004) as including four fastd(1) volition,
(2) planning, (3) purposive action, and (4) effeetperformance” (p.
611), which enables a person to successfully camplehaviors that
are independent, purposeful, and self-serving.

WCST

Wisconsin Card Sorting Test; Traditional measaf executive
function in which participants match cards accagdm different
sorting rules while receiving minimal feedback @who sort the
cards. More specifically, WCST purported to measagnitive
domains of set-shifting, abstraction, mental fldkyg problem
solving, etc.

WCST-d

Dynamic version of Wisconsin Card Sortingflgurported to measur
“learning ability, cognitive modifiability, and ralbilitation potential”
(Wiedl et al., 2001, p. 687). In this version of lissessment, the
participant is given the test three times. In ir& frial, the participant
is given the standard WCST with minimal feedbaokthle second trial
the participant is told more about how to matchdaels (i.e., “you car
sort by color, shape, or number”). The particigarglso provided with
detailed feedback after each sort, telling themtidreit was right or
wrong and why it was right or wrong. Participanaliso told when the
sorting rule changes. In the third trial, the testirns to the standard
format in which the participant receives minimatdback and
instructions (i.e. “right” or “wrong”).

High
Performer

Learner categorization based on dynamic Wisconana Sorting Test.
These individuals consistently perform well on YWEST. They score
> 43 correct sorts on both trials one and thre&@WCST.

Learner

Learner categorization based on dynamicdsin Card Sorting Test.

These individuals improve by at least 15 sorts ftaais one to three,
while also scoring < 43 on trial one.

Non-Learner

Learner categorization based on dyn&visconsin Card Sorting Tes
These individuals score < 43 on trial one of the $¥Cand they either
improve by <15 or decline on trial three.

L.

Cognitive Insight into or awareness of cognitive difficultidss this study,

Insight cognitive insight was based on a person’s selfftepdacognitive
difficulties.

Clinical Insight | Insight into or awareness of having a mental hediignosis. Insight ig

viewed as being multi-faceted, in that there isghisinto iliness,
consequences of illness, symptoms, medicationTgfically assesseq
using a clinician rated insight scale.

Metacognition

Cognitive construct simply viewedtlisiking about thinking.

Purported to include the abilities of monitoringlasontrolling one’s
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behaviors and suggested to be independent of cogaibilities.

SUMD

Scale to Assess Unawareness of Mental DispAd#reviated version
was used in this study. Clinician administered, isgnuctured
interview that assesses clinical insight in persaitls a mental illness.
The abbreviated version assesses current awareinleaging a mental
disorder, effect of medications, social consequeé¢e¢he disorder,
hallucinations, delusions, thought disorder, flatAb affect, anhedonia
and asociality. For each cluster, participantsared as not applicable
“aware,” “somewhat aware/unaware,” or “severelywaie,” with
higher scores representing poorer clinical insight.

SUMD-ttl

Total of all completed items on SUMD. Besa only the SUMD itemg
relevant to a person’s symptoms are scored, timiplsitotal can
misconstrue a person’s clinical insight.

SUMD-3

Total of the first three items of the SUMBhich are completed by all
participants regardless of their symptom reportiftiese three items
include awareness of having a mental health dispedtectiveness of
medications, and consequences of having a merdaéihrdisorder. Thig

composite score is often used in previous litemas the insight score.

SUMD- Avg

SUMD score aggregate which calculategndividual average insight
score by dividing the total score by the numbeitevhs completed.
This method corrects for artificial inflation orftiion of insight
scores for persons presenting with greater symptorfesver
symptoms respectively.

SSTICS

Subjective Scale to Investigate CognitioB8c¢hizophrenia; Twenty-
one item questionnaire intended to assess awarefiesgnitive
difficulties in persons with schizophrenia.

Self-
monitoring
variable

An author developed variable to grossly assessssps accuracy in
self-monitoring, as it related to the WCST. Spesaillly, after each trial
of the WCST a participant was asked, “You justeb&4 cards. How
many do you think you got correct.” The participamguess for each
trial was then subtracted from the actual totatexdir This was
calculated for all three trials. Then, the absoustkie of the three
difference scores was summed to yield a single mumdpresentative
of overall self-monitoring accuracy on the WCSTeH®tores were
such that a high scores represents poor self-nrorgtaccuracy, while
a low score represents better self-monitoring aomur

WCST TC

WCST Total Correct. Total correct sorts’d@ST. Higher scores
suggest better performance.

WCST PE

WCST Perseverative Errors. Errors on WGS#hich the person
continues to sort based on a previously corretingprule. The greater
the score, the worse the WCST performance. WCSIE Biggested tg
assess perseveration and difficulties with taskching.

WCST CR

WCST Conceptual Level Responses. Percenfagerect consecutive

sorts that occur in runs of three or more, sugggshat the individual
figured out

)

Gain

Simple gain score on WCST-d, which is caladdty subtracting trial
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one total correct from trial three total corredhisprovides the change

in performance after the dynamic protocol has kakninistered.

Sergi Gain

A gain ratio score for the WCST-d tlsatomputed based on a formu
developed by Sergi et al. (2005). It is the rafiactual gain over
maximum possible gain [i.e., (Block 3 — Block 1)}/58he maximum
gain score of 58 was determined on a hypothetiedépt performance
in which the participant’s only incorrect sorts areen the categories
change unannounced (i.e., 64 cards — 6 changeddgary = 58 total
correct).

Percent Gain

Another method of investigating the gaores on the WCST-d. Thig
score was calculated by dividing the total corgaih score (Block 3 —
Block 1) by the block 1 total correct. Then, thiswber was multiplied
by 100 to achieve a percentage gain score.
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