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Abstract of Dissertation

The Cognitive Functioning of Comorbid Psychotic

and Substance Use Disorder Patients

The purpose of this study is to compare the cognitivetituming of comorbid psychotic
disorder and substance use disorder (CO; n = 81) patients & gsychotic disorder (PD;
n = 30) and substance use disorder (SUD; n = 59) patieetBormances on cognitive
domains of processing speed, attention/vigilance, wgrknemory, verbal learning and
memory, visual learning and memory, and reasoning/@moldolving were evaluated
between: 1) CO vs. PD and SUD and 2) PD vs. SUDpgrouRresults show that CO
patients did not perform significantly worse than &ml SUD patients on the cognitive
domains. CO patients even performed significantlyebékttan PD and SUD patients on
reasoning/problem solving tasks. SUD patients peddrrbetter than PD patients on
verbal memory. These findings are congruent with the eenaent model, indicating that
psychotic disorder patients’ cognition may be strengithérmen substance use. One may
suggest that it is the cognitively stronger psychasorder patients who are interested in
or successful at finding substances. More surprisinglgults demonstrate that SUD

patients may have cognitive impairments as severe as RiDtpat
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Chapter 1: Cognitive Functioning of Comorbid Psychotic and Substance Use Disorder

Patients

Comorbidity of multiple psychiatric diserd is common (Greenfield, Weiss, &
Tohen, 1995). Particularly, the comorbidity of psyh disorders such as schizophrenia
and substance use disorder is frequent and on th€Wiestermeyer, 2006). There is
extensive research showing the cognitive sequelae amdtidioal outcome of these
disorders, given the significant changes in brain mdggjyoassociated with psychosis and
substance use (Liu, Matochick, Cadet, & London, 19®fteBrew et al., 1991; Pfeffer-
baum, Sullivan, Mathalon, & Lim, 1998; Robinson, Gormilton, & Kolb, 2001).
However, most research on the cognitive profile ofcpstic disorder and substance use
disorder patients did not examine the combined effeficteese disorders and use either
disorder as an exclusion criterion (Tracy, Josias&dBellack, 1995). Thus, the cognitive
status of dually diagnosed psychotic and substaneedigerder patients remains to be
determined. Understanding the cognitive effects of waant psychotic and substance use
disorders can have implications for the treatment anditbog rehabilitation of comorbid
patients. Therefore, the purpose of this study igxamine the cognitive function of
comorbid psychotic disorder and substance use d#isgpatients by comparing their
cognitive performance to that of psychotic disorder pttiamd substance use disorder
patients. This review will first provide an overviemgluding definition and prevalence, of
psychotic disorders and substance use disorders, fallbwa review of cognitive deficits
associated with these disorders in studies that exaimihe disorders separately or
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together. Most of the information is derived fronerd#ture on schizophrenia, alcohol,
cannabis, and cocaine given that schizophrenia is alprévpsychotic disorder and that
alcohol, cannabis, and cocaine are frequently used byopthienia patients. Finally, the
rationale for and a description of the current study weilplovided.

Psychotic Disorders

Psychotic disorders are a group of psychojogfiles with symptoms that result in a
distortion of reality (Wood, Yicel, Yung, Berger, Wkbulis, & Pantelis, 2004).
According to the Diagnostic and Statistical Manual ofnkaé Disorders, Fourth Edition,
Text Revision (DSM-IV-TR; American Psychiatric Assattn, 2000), the term
“psychotic” includes a variety of symptoms (e.g., delusionfjdiaation, disturbed speech
and behavior, inappropriate affect) that vary with diggio The diagnoses are
schizophrenia, schizophreniform disorder, schizoa¥fec disorder, brief psychotic
disorder, delusional disorder, shared psychotic disppdgchotic disorder due to a general
medical condition, substance-induced psychotic deordnd psychotic disorder not
otherwise specified (NOS; American Psychiatric Asgania2000).

In schizophrenia, schizophreniform disgraehizoaffective disorder, and brief
psychotic disorder, psychotic symptoms primarily idelthallucinations, delusions, and
disorganized speech or behavior. Schizophrenia iadegized by two or more positive
symptoms (e.g., delusions, hallucinations, disorganizeethpedisorganized behavior) and
negative symptoms (e.g., flat affect, avolition, alogeatonic behavior) for a significant
portion of the time for at least one month. Signs sfudbance must last at least six
months with impaired social or occupational functionin§chizophrenia has a lifetime
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prevalence of about 1%. Schizophreniform disordesemts symptoms equivalent to
schizophrenia. However, the duration of psycholdgitsturbance need only to persist
one to six months. This disorder has a lifetime penad rate of approximately .2%.
Schizoaffective disorder is a psychotic disorder thelides features of both schizophrenia
and a mood disorder, with lifetime prevalence ranginmfr5% to .8%. Brief psychotic
disorder includes acute and transient symptoms othpsi& that last from one day to one
month. The number of incidences of this disorder isnank but is considered rare
(American Psychiatric Association, 2000; Sadock & Skdaa03).

In delusional disorder and shared psychdisorder, the hallmark of these
psychotic disorders is delusions. A delusional disordediagnosed when the person
exhibits nonbizzare delusions for at least 1 monthdoes not experience other psychotic
symptoms of schizophrenia. Shared psychotic disardeives having a delusion that
belongs to another person. Compared to schizophretimdisorders are considered rare,
with a lifetime morbidity ranging from .05% to .1% fdelusional disorder (American
Psychiatric Association, 2000).

Psychotic disorder due to a general naédiondition and substance-induced
psychotic disorder feature psychotic symptoms smtdaother psychotic disorders, and
patients lack the insight that their psychoses adgeided by a medical condition or by
substances. Because psychotic symptoms resultrfredical conditions or substance use,
these two disorders are considered to be secondarygbisydisorders. There is a lack of

information on the epidemiology of these disorders gitenwide range of medical and



substance use etiologies (American Psychiatric Assmeja2000; Sadock & Sadock,
2003).

The diagnosis psychotic disorder NOSsisduwhen psychotic symptoms do not
meet criteria for other psychotic disorders or wribere is limited information or
contradictory information to make a diagnosis. Fotaimse, psychotic disorder NOS is
appropriate when a patient experiences persistentl\nsillacinations in the absence of
other psychotic symptoms (American Psychiatric Assiocia2000).

Most research on psychotic disorders bassed on schizophrenia, possibly due to
its high prevalence rate compared to other psychosorders. Therefore, most
information presented in this introduction is basadtudies conducted with schizophrenia
patients.

Comorhbid Psychotic Disorders and Substance Use Disorders

Patients with psychotic disorders may alsgage in substance use to alleviate their
symptoms (Cleghorn, Kaplan, Szechtman, Szechtman, B&Wwranco, 1991). Psychosis
has been identified as a significant factor in taese and maintenance of substance use
(Tracy et al., 1995). Patterns of substance use mayuaddiby for a diagnosis of substance
use disorder in addition to psychotic disorder. Sarust use disorders can be diagnosed as
either abuse or dependence. A substabaose disorder requires a maladaptive pattern of
substance use resulting in at least one of the fallgwiithin one year: failure to fulfill
social responsibilities, involvement in legal prabg continued use in physically
hazardous situations and despite social or interparpooblems. A substandependence
disorder involves a maladaptive pattern of use ofagtlene year that is characterized by
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three or more of the following: tolerance, withdrawatrease in quantity or duration of
substance use, unsuccessful efforts to reduce substaag significant amount of time is
spent related to substance use, impairment in sociaccupational functioning, and
continued substance use despite knowledge of negeffeet (American Psychiatric
Association, 2000).

Recent estimates indicate that the rafesomorbid psychotic disorders and
substance use disorders are on the rise. For insthedédgettime prevalence of comorbid
schizophrenia and substance use disorder ranges %o 80%, which is a 20% to 30%
increase over the last 12 years (Westermeyer, 20B6ychotic disorder patients use a
variety of substances (e.g., depressants, stimulantgspmnd hallucinogens; Herman,
2004). Excluding the wide use of nicotine, most comrhygpes of substances used by
psychotic disorder patients are alcohol, cannabis, acaire (Pencer & Addington, 2003;
Tracey et al., 1995; Westermeyer, 2006).

Alcohol is a depressant that is widely usecause of its availability and legality
(Fisher & Harrison, 2005). Alcohol slows down the adlefunctioning of the central
nervous system and can have a significant impact eodnand behavior. Alcohol can
reduce anxiety, tension, and inhibition, but it can dswlitate inappropriate behaviors,
mood lability, and impaired judgment (American Psycluaf\ssociation, 2000; Society
for Neuroscience, 2002). Among individuals experiengggchosis, alcohol may relieve
hallucinations (Mueser & Gingerich, 1994). In a studghwiirst-episode psychosis
patients, Pencer and Addington (2003) found that 12%eafsample had an alcohol abuse
or dependence disorder.  Additionally, alcohol is thestnitequently used substance
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among schizophrenia patients. Alcohol abuse or dependetioee times more likely in
schizophrenia patients than in the general populatioth & prevalence rate of
approximately 20% to 26% (Herman, 2004; Regier et 800;1%homa, Wiebel, & Daum,
2007). Additionally, Westermeyer & Schneekloth (1996parted that the lifetime
prevalence rate of an alcohol use disorder to be as higfftas schizophrenia patients.
Cannabis is the most widely used illegagdand is a hallucinogen. It can alter
one’s perception of taste, touch, and smell andeaditory and visual hallucinations, as
well as paranoid delusions, that may be pleasant oeasgnt to the user (Fisher &
Harrison, 2005; Hannay, Howieson, Loring, Fischer, & dkgz2004). Prevalence of
cannabis abuse or dependence has been found to be 13f psgohotic patients (Pencer
& Addington, 2003) and 20% to 26% among schizophremigemts (Herman, 2004;
Thoma et al.,, 2007). Lifetime comorbidity of cannalisuse or dependence has been
estimated to be 41% in schizophrenia patients (West@an& Schneekloth, 1999).
Cocaine is another illegal substance thaeguently used by psychotic disorder
patients. It is a central nervous system stimuthat induces euphoria or flat affect,
changes in sociability, hypervigilance, interpersonéficdlties, anxiety or irritability,
stereotyped behaviors, and impaired judgment and atonpl functioning (American
Psychiatric Association, 2000). The incidence of cocaine aiyusependence in psychotic
disorder patients was found to be low, 2% (Pencer &8irgton, 2003). However, 15% of
schizophrenia patients have been found to use e{Riohard, Linskow, & Perry, 1985).
Lifetime cocaine use disorder in schizophrenia patienapproximately 7% (Westermeyer

& Schneekloth, 1999).



Similar to substance use patients, cbidgosychotic and substance use disorder
patients may use more than one substance and meebstiagariteria for multiple
substance use disorders (Westermeyer & Schneekl@®9).1 For instance, Pencer and
Addington (2003) found that 14% of their patients withigh®sis also met criteria for both
cannabis and alcohol abuse or dependence and that 5%iropslichotic patients met
criteria for cannabis, alcohol, and hallucinogen abusdependence. In schizophrenia
patients, Thoma et al. (2007) found that almost dfatheir sample used both alcohol and
cannabis or in combination with cocaine and hallucinageviereover, Westermeyer &
Schneekloth (1999) reported a lifetime prevalence off@%nultiple substances abuse or
dependence in comorbid schizophrenia and substancatiesas

Overall, the incidence of substance usedis® in psychotic disorders is high.
The pattern of substances used in comorbid patienlyninvolves alcohol, cannabis,
cocaine, or various combinations of these and othbstaoces (e.g., hallucinogens).
Prevalence rates of substance use disorders appéar ltwer in patients with mixed
psychotic illnesses than when examining only schizaphrpatients (2% t014% versus
15% to ~50%), indicating that schizophrenia patients igtdyhvulnerable to substance use
disorders. This vulnerability is also reflectedhe high lifetime comorbidity of substance
use disorders and schizophrenia, which ranges from 3% to 79%

Cognitive Functioning in Psychotic Disorders and Substance Use Disorders

Cognitive functioning in psychotic disordarsd substance use disorders has been
separately studied. Research on the cognitive stditpsychotic disorder and substance
use disorder patients is conducted for several msasdirst, individuals with psychotic
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disorders and substance use disorders have been shown &itegedtthe structure of the
brain, which can have a significant impact on a persoogitive function (Society for
Neuroscience, 2002). Second, examining the cognitive padfgesychotic and substance
use disorder patients may help to inform treatme@wgnitive deficits can interfere with
patients’ ability to participate and engage in treatment.ekample, psychotherapies, such
as insight related therapy, that requires the ushkeofelarning and memory system is less
effective if a patient exhibits significant deficits in ldaghand memory (Aleman , Hijman,
de Haan, & Kahn, 1999). Additionally, cognitive impaénts are related to rule
violations, poor prognosis, and high rates of attifrom detoxification programs (cited in
Bates, 2005; Verdejo-Garcia, Lopez-Torrecillas, Gimé&eRgrez-Garcia, 2004). Third,
cognitive functioning is important to study because ®fréation to functional outcome.
Cognitive deficits are associated with impairmentsveryday living, from one’s ability to
take care of activities of daily living to obtainiegnployment (Twamly, Jeste, & Lehman,
2003). Specifically, memory, vigilance, and executivactioning are key cognitive
domains that are significantly related to functiondgtome (Green, Kern, Braff, & Mintz,
2000).

Cognitive Deficits in Psychotic Disorders. Cognitive deficits in psychotic disorders
have mostly been studied with schizophrenia patients. Therilénee to suggest that the
cognitive profile of patients without schizophrenype¢ psychotic disorders is similar to
that of schizophrenia patients. For instance, stuteg shown that the cognitive
performance of schizoaffective and delusional disordgemia do not differ significantly
from that of schizophrenia patients (Evans, Paulsenjsi&leaton, & Jeste, 1996; Evans,
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Heaton, Paulsen, McAdams, Heaton, & Jeste, 1999). Aasjo, McAdams, Palmer,
Moore, Jeste, & Heaton (2004) reported that schizvparand related psychotic disorder
patients exhibited the same pattern of cognition. réfbee, cognitive functioning of
schizophrenia patients may be generalized to reladgdhotic disorders. The National
Institute of Mental Health (NIMH)- Measurement andediment Research to Improve
Cognition in Schizophrenia (MATRICS; NuechterleimarBh, Gold, Goldberg, Green, &
Heaton, 2004) identified six separate cognitive dinogrssthat should be examined when
studying schizophrenia: processing speed, attenigiliatvce, reasoning/problem solving,
working memory, verbal learning and memory, visual learamgjmemory.

Processing speed is the ability to quicklyfgpen mental functions and motor
activities (Lezak, Howieson, & Loring, 2004). Prawostudies have found that slower
reaction times are characteristic of schizophrenigmiat (Binks & Gold, 1998; Rosofsky,
Levin, & Holzman, 1982; Strauss, 1989). Furthermore, kitasvet al. (2004) found that
individuals who are at high risk for psychosis exti lower performances on a
processing speed task when compared to the population suggesting that a processing
speed deficit may be characteristic of the prodromas@lof psychosis.

Attention/vigilance and reasoning/problenvisg are domains that involve the
frontal lobe, and frontal lobe dysfunction is a cteature of schizophrenia (Lezak et al.,
2004). Attention/vigilance refers to the ability toceeve incoming information with
sustained effort while inhibiting irrelevant informationSchizophrenia patients have
difficulty attending to relevant information and inhibg irrelevant information.
Reasoning/problem solving is related to executive fanictg, which is the ability to solve
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problems, use abstract reasoning, and coordinate ciigeitive skills (Bowie & Harvey,
2005). Executive functioning deficit is consistent amsdgzophrenia patients (Bowie &
Harvey, 2005; Velligan & Bow-Thoma, 1999) and hasoabeen found in a sample of
schizophrenia and schizoaffective disorder patient® &g, Braun, & Studer, 2006).

Deficits in working memory, verbal learnimgmory, and visual learning/memory
domains are also present in schizophrenia and delasgchotic disorders. Working
memory is the ability to manipulate information heidthe short-term memory store and
recalled from long-term memory. Schizophrenia p&tidrave significant impairment in
this cognitive domain. Verbal and visual learning/mgmare associated with
schizophrenia by moderate to large effect sizesemriecall, cued recall, and recognition
tasks (Aleman et al., 1999). Specifically, schizoplaeatients show severe deficits in
verbal learning and memory (Bowie & Harvey, 2005). Howeseman et al. (1999) did
not find any significant differences between verbal @isual learning and memory in a
meta-analysis of memory impairment in schizophrer8anilar to schizophrenia patients,
deficits in working memory and verbal memory have been notezhinophrenia spectrum
disorder patients (Gonzalez-Blanch, Alavez-Jiménexriguez-Sanchez, Pérez-Iglesias,
Vazquez-Barquero, & Crespo-Facorro, 2006; Zabala 2Gi)7).

Cognitive Deficits in Alcohol Use Disorders. Individuals with alcohol use disorders
experience impairments in executive function (i.e., gmbkolving, abstract reasoning),
short-term memory, complex visuospatial abilitiesact®n time, and visual-motor
integration (Hannay et al., 2004). However, signifta@covery of most cognitive function
usually occurs within the first year of abstinencahwine rate of recovery leveling off at
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three to six weeks (Hannay et al., 2004; Crew et al., 2005).aBpatcessing impairments
are most often reported in abstinent individuals, suggegtat spatial processing deficits
may be enduring and a long-term effect of alcohol usedks@€Crew et al., 2005; Sullivan,
2005). In addition, the magnitude of deficits in &lsbuse disorder patients is typically
above the clinically impaired range (Nixon et al., 1995).

However, marked cognitive deficits relatied alcohol is associated with the
Wernicke-Korsakoff syndrome, a condition from chronicwyedrinking that results in a
depletion of thiamine, leading to impaired neuronal fumctind cell death. Cognitively,
Wernicke-Korsakoff patients perform similar to alcohopeledent patients; however,
severe memory impairment is noted in Wernicke-Kordalgatients.  Specifically,
Wernicke-Korsakoff patients exhibit defective encodingoeissed with severe retrieval
and learning deficits. Additionally, Wernicke-Korsakpatients demonstrate significant
executive function impairment and disorientation for teme place (Hannay et al., 2004).

Cognitive Deficits in Cannabis Use Disorders. Cognitive effects of cannabis use
are mostly associated with the residual effects efstibstance. Acute effects of cannabis
use include reduced memory efficiency related to séo@dginformation, slowed visual
processing speed, and time misperception (e.g.,iepde underestimate how much time
has elapsed). Long-term effects of cannabis areesalnitl centered in attention and
memory problems, which are mostly related to chranit heavy use (Hannay et al., 2004,
Verdejo-Garcia et al., 2004).

Cognitive Deficits in Cocaine Use Disorders. Cognitive deficits in cocaine use
disorders are more often associated with short-terectsfthan with long-term effects of
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the substance. Problems with visuospatial abilingmory, attention, reasoning, and
problem solving ability are residual effects relatedcocaine use. However, long-term
effects of cocaine are often reduced (for a review \Va&rdejo-Garcia et al., 2004). For
instance, Selby and Azrin (1998) reported that cocaine deperpatients showed

cognitive performance comparable to that of normal otsithree years after last cocaine
use. In contrast, chronic cocaine use can resuthrairments in memory, attention, and
executive functioning (e.g., abstract reasoning; Hannay,,e2004; Verdejo-Garcia et al.,

2004). Other studies have found marked deficits invéreal learning and memory in

cocaine use disorder patients during both acute and pealocgssation (10 days to 45
days; Beatty, 1995; van Gorp, 1999). Mildly impaitedntact functioning of executive,

attention, and visual domains have been observed (oit&erper, Bergman, Copersino,
Chou, Richarme, & Causio, 2000).

Cognitive Deficits in Polysubstance Use. Studies on the cognitive performances of
individuals who use multiple substances have been limitilal mixed results. In a review
of neuropsychological correlates of substance use, e@hacia et al. (2004) indicated
more brain damage and reduced capacity to recoveitigegiunctions in polysubstance
users than in individuals who only use one substaneceth©same note, Simon, Domier,
Sim, Richardson, Rawson, & Ling (2002) found that cocaim# methamphetamine users
have significantly more impaired verbal memory tmaethamphetamine only users. In
contrast, Sclafani, Tolou-Shams, Price, & Fein (3G068nd that crack-cocaine dependent
users and crack-cocaine and alcohol dependent usersigasame magnitude and pattern
of cognitive impairments. Overall, a pattern of innpents in processing speed, verbal
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and visual memory, and verbal and visuoperceptualitie®i has been noted in
polysubstance users. However, verbal abstraction renmaact (Hannay et al., 2004).

Summary. In general, schizophrenia and related psychosiorder patients show
similar patterns of impairment in multiple cognitivendains. Schizophrenia patients
frequently score 1.5 to 3 standard deviations below the parmeuropsychological tests
(Gold & Harvey, 1993; Nixon, 1995). Particularly, @é in attention, working memory,
and executive functioning are moderate, with mostreemagpairments in processing speed
and verbal learning and memory (Binks Il & Gold, 1988wie & Harvey, 2005). With
the exception of Wernicke-Korsakoff's nutrition rethtempairments in alcohol
dependency, cognitive deficits reported in the substaseeadisorder literature have been
less severe than those seen in schizophrenia. Thesigodicant deficit in alcohol use
disorders is related to visual-spatial processing. {flegreffects of cannabis use include
attention and memory effects which appear to be esubtlerbal learning and memory,
attention, and executive function deficits are rel&tedocaine use. Lastly, polysubstance
use can lead to impairment in multiple cognitive dorade.g., processing speed, memory,
verbal and visual abilities).
Cognitive Functioning in Comorbid Psychotic and Substance Use Disorders

There is a lack of information on the cagaitfunctioning of patients with
comorbid psychotic disorder and substance use dis@tiéeman, 2004). This limitation in
the literature is significant given the high rate mdividuals who are diagnosed with both
disorders (Westermeyer & Schneekloth, 1999; Westegm@p06). Researchers consider
that the cognitive functioning of comorbid patients igua given the combined effects of
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psychotic disorders and neurotoxic effects of substarse (Addington & Addington,
1997; Herman, 2004). Specifically in schizophreaiaumber of brain abnormalities have
been identified. The neurotransmitter dopamine ireelin movement, cognition, and
emotion is dyregulated (Society for Neuroscience,3200Asymmetrical cerebral and
ventricular volume, reduced hippocampus-amygdala compled changes in blood flow
are present (Sadock & Sadock, 2003). In alcohol @mhine dependent patients,
researchers have observed smaller volumes of caatieat and morphological changes in
dendrites as well as in the prefrontal and frontalesoftiu, Matochick, Cadet, & London,
1998; Pettegrew et al., 1991; Pfeffer-baum et al.,718$®binson et al., 2001). These
findings suggest that comorbid patients may possess natwozical abnormalities from
both psychotic and substance use disorders, which mdlyef interfere with their
cognitive functioning (Addington & Addington, 1997).

Another rationale to suggest that comogatients may have a unigue cognitive
status is their pattern of outcome. Compared izsphrenia patients, dually diagnosed
schizophrenia and substance use disorder patients peweer quality of life, are
unemployed, homeless, and often live in poverty. Thep akquire more treatment
episodes and exhibit lower treatment compliance. elhr, comorbid patients have more
suicide attempts and higher incidences of violent beh@westermeyer, 2006; Thoma et
al., 2007). Related to the course of these comorismrakrs, dually diagnosed patients
tend to have earlier onset of schizophrenia comparsdiizophrenia only patients, which
is related to poor prognosis (Sadock & Sadock, 2003)ditidnally, comorbid patients
show deterioration in their functioning over time; wdwees, schizophrenia patients’ function
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remains relatively stable (Choulgian, Shumway, Bat@n@wyer, Surber, & Jacobs,
1995), suggesting that “substance use undermines sppsifithological functions in
schizophrenia, reducing the patients’ ability to ¢dpéed in Westermeyer, 2006, p. 351).
When compared to substance use only patients, duatipased patients do not appear to
be more different on variables such as marital stand employment (Westermeyer &
Schneekloth, 1999). To the best of our knowledge tudies to date have compared the
functional outcome and quality of life between comorbatigmts and substance use
disorder patients.

Overall, these findings of functional outcamaticate that comorbid patients show
more deficits than psychotic disorder patients. Sicwegnitive functioning is closely
related to functional outcome (Green et al., 2000;nlyaet al., 2003), the more impaired
outcome of comorbid patients suggests that comorbidnsitmay have cognitive deficits
that are different from, or more severe than, thabofecomorbid patients. If the cognitive
functioning of comorbid patients is unique from thanoh-comorbid patients, then there
are implications for treatment and functional outcoshelually diagnosed patients. As
previously described, treatment rehabilitative intenegst and daily functioning are
related to cognitive abilities such as attentionmmey, and executive function (Green et
al.,, 2000). If there are significant differences e tognitive abilities of non-substance
using psychotic disorder patients and dually diagnpsgiénts, then it would be important
to tailor treatment strategies to address the diifei@gnitive capacities of dually
diagnosed patients to maximize treatment effectstandhprove functioning (Herman,
2004).
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Previous Research on Cognitive Functioning of Comorbid Patients

Previous studies on comorbid psychoticrdesoand substance use disorder patients
mostly examined the combined effects of schizophran alcohol, schizophrenia and
cannabis, schizophrenia and cocaine, and schizoph®ythfisis and substance use
disorders. These studies have shown mixed resultsdiag the cognitive profile of
comorbid patients.

Allen, Goldstein, and Aldarondo (1999) camsol demographically matched
schizophrenia patients with alcohol abuse or depeedeisorder, schizophrenia only
patients, alcohol abuse or dependent patients, anddigstients on cognitive measures
of intelligence, processing speed, working memory, veabdl visual ability, executive
function, and sensory and perception. The hospitaémtagiroup performed significantly
better than the two schizophrenia groups. Alcobolsa or dependent patients performed
consistently better than schizophrenia with and withalgbhol use disorder. The
combined effect of alcohol and schizophrenia was sogmf but subtle, with comorbid
patients performing significantly worse than schizoplarepatients on sensory and
perception.

While Allen et al. (1999) found a uniqu@mitive status in comorbid patients with
alcohol use disorders, Nixon, Hallford, & Tivis (19964l chot produce similar findings.
They examined the effects of comorbid schizophrenibadezohol in a study that compared
dually diagnosed schizophrenia and alcohol dependdi@nis schizophrenia patients,
alcohol abuse or dependent patients, and community velsnt€omparison groups were
matched on demographic variables such as age, educatos oyelcohol use, and length
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of hospitalization. Participants were compared on meashatadsessed facial recognition
and executive function. The study found that therobigroup performed better than the
clinical groups. Within the clinical groups, alcoleopatients’ cognitive status was
comparable to that of schizophrenia patients. Eumbre, dually diagnosed patients
performed similar to schizophrenia and alcoholiaugs) indicating that comorbid patients
were not more cognitively impaired than schizophreng @cohol dependent patients on
facial recognition and executive tasks.

Cannabis use in psychotic disorder patwatsstudied by Sevy et al. (2007). This
study only examined the effects of cannabis abuse andepce in schizophrenia and
schizoaffective patients. Comorbid patients were coeatpavith schizophrenia only
patients and healthy controls on measures of prethanbelligence, attention, working
memory, verbal learning and memory, verbal fluencpcessing speed, and executive
function. Comparison groups were not significantffedent on age or gender; however,
schizophrenia patients had significantly less yedrseducation than control participants.
Overall, the study found that all psychotic disorderigoés were inferior in their
performance compared to healthy controls on all meastlesignificant differences were
found between the two clinical groups, except oash of attention (Digit Span forward),
with the comorbid group performing worse than the-sobstance abusing group. This
finding suggests the compounding effects of cannabisandepsychotic disorder on the
domain of attention.

The effects of comorbid schizophrenia arzhine use were examined by Serper et
al (2000) and Sevy, Kay, Opler, and Praag (1990). eBetpal. compared verbal learning
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and memory functioning between dual diagnosis, schieofdy and cocaine dependent
patients. No significant demographic (e.g., age, gemdenber of prior hospitalizations,
medication status) differences were found between thepgr Serper et al. discovered that
cocaine patients performed as poorly as schizophramiapatients and that comorbid
patients exhibited significant learning and memory dsfiseyond what is expected for
schizophrenia and cocaine patients. Sevy et al. erdnsichizophrenia patients with and
without cocaine dependence on measures of attentiohalveearning and memory,
abstract reasoning, and intelligence. The study noteddhatrbid patients also used other
substances (e.g., alcohol, cannabis, opiates, hallwrispgin addition to cocaine.
Participants from two groups were not significantlifedlent in age, gender, education,
intelligence, premorbid adjustment, medication, oreeschizophrenia, and length of
hospitalization. Results of the study indicate ttwahorbid patients were more impaired in
abstract reasoning and verbal memory but were superitie attention domain than
schizophrenia only patients. Together these stusliggest that schizophrenia patients
with cocaine use disorder exhibit deficits in cognitd@mnains of reasoning and verbal
learning and memory that are more severe than thahoptirenia patients who do not
use cocaine and other substances.

A number of studies have been conducted torexfile cognitive functioning of
comorbid patients by examining dually diagnosed ptstienth a variety of substance use
disorders. Herman (2004) studied schizophrenia patwtitsand without substance use
disorders (mostly alcohol, cannabis, and polysubstamece)cognitive domains of
intelligence, verbal and visual memory, and executive immciThe two clinical groups
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were not significantly different in their educatioadiainment, but the comorbid group was
younger and had more males than the comparison groujs sitldy discovered that
comorbid patients performed better than schizophrenlg patients on measures of
executive function and that there were no significaféihces between the two groups on
other measures. Thoma et al. (2007) examined aspeeteecfitive function related to
inhibition and mental flexibility in comorbid schizogmia and substance use disorder
patients (mostly alcohol, cannabis, and polysubstarsmiizophrenia patients, alcohol
abuse/dependent patients, major depression patient$ieatitly controls. Thoma et al.
found that dual diagnosis patients did not diffengigantly from schizophrenia only and
alcohol patients, although they performed significantlysedhan depression patients and
healthy controls. However, the authors noted a ttbat the schizophrenia only group
showed the most pronounced deficits relative to theraogtoup and that there was a
trend suggesting that the dual diagnosis group pertbrioe¢ter than the schizophrenia
group on executive function tasks. Together, tistsdies suggest more intact executive
function in comorbid patients than in non-substance usimggahrenia patients.

Although Herman et al. (2004) and Thoma let(2907) found that comorbid
patients performed better than patients without coimdosubstance use disorder on
executive functioning, other studies did not report lsimifindings. Addington &
Addington (1997) compared substance (alcohol and/or b&)nabuse/dependent
schizophrenia patients and demographically matchedsubstance abuse/dependent
schizophrenia patients on measures of verbal alalitgntion, executive functioning, and
verbal and visual memory. The study showed a lacloghitive difference between the
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two clinical groups. Likewise, Cleghorn et al. (19%Esessed demographically similar
comorbid schizophrenia and substance use patientstlymaicohol and LSD), non-
substance using schizophrenia patients, and normabtonResults of the study suggest
no significant difference between comorbid patientel achizophrenia patients on
cognitive measures of intelligence, verbal ability, mgmand learning, and executive
function (problem-solving).

Pencer & Addington (2003) studied the cagmifunction of substance abuse or
dependent individuals in early psychosis. Comorhiiepts in this sample primarily used
alcohol and cannabis, and a minority of patients useaine, hallucinogens, or various
combinations of substances (e.g., cannabis and alcolainabis, alcohol, and
hallucinogens). Participants in this study were alleegmcing their first episode of
psychosis and were divided into four comparison grolijpao substance use disorder, 2)
alcohol abuse or dependence, 3) drug abuse or dependleho#) alcohol and drug abuse
or dependence. Demographic information regarding the gpaupcipants was not
compared. The four clinical groups were evaluatedests tof verbal ability, processing
speed, attention, verbal and visual learning and mgraad executive function at baseline
and one year into the study. Researchers reportec¢dhairbid patients did not show
cognitive impairment worse than those who did not ubstances and that no significant
group differences were found at both time points.

Limitations of Previous Research

Mixed Results. Previous research on the cognitive status of comgdydhotic and

substance use disorder patients has produced divengks.resWhen examining the
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combined effects of substance use disorder and scherophby the type of substance,
cannabis and cocaine appear to have compounded the gtafiicits present with
schizophrenia in areas of attention for cannabis \&rthal learning and memory and
abstract reasoning for cocaine. However, comorbid recand schizophrenia patients
exhibited superior attentional functioning to schizopla@atients. On the other hand, the
cognitive effects of alcohol have been mixed (e.g., Allen 1@09; Nixon et al. 1996). In
addition, there are inconsistent findings regarding how éixedunction is impacted, with
no clear evidence regarding whether comorbid patibate better executive function
abilities than schizophrenia/psychotic disorder patients

Results that show superior functioning ialigudiagnosed patients or no difference
between comorbid and non-comorbid patients are untegdor several reasons. One,
comorbid patients suffer from neuroanatomical abnbties from disorders that are
known to interfere with the neurobiology of the brain emdhange the morphology of the
brain to produce cognitive deficits (Liu et al., 199¢ttegrew et al., 1991; Pfeffer-baum et
al.,, 1998; Robinson et al., 2001). Second, comopaitents have an earlier onset of
schizophrenia, which is related to poor prognosis (SadbcSadock, 2003). Lastly,
findings indicating that comorbid patients may haveebetxecutive function abilities are
contrary to expectation given that comorbid patientsehmore negative functional
outcomes than schizophrenia patients, and execuiivetibn is significantly related to
functional outcome in psychotic disorder patients (Greeh,&00; Twamly et al., 2003).

Therefore, the cognitive status of comorbid patientgrss to be elucidated.
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Another area of uncertainty is relatedtlie cognitive status of substance use
disorder patients and schizophrenia patients. Allenl. 1999) reported that their alcohol
abuse or dependent patients exhibited superior cogniinetibning relative to their
schizophrenia patients. However, other studies fsown that substance use disorder
patients’ cognitive abilities are comparable to tholsschizophrenia patients (Nixon et al.,
1996; Serper et al., 2000; Thoma et al., 2007). ifle@nsistency is unexpected given that
previous studies have suggested that substance use digatilents usually show
significant cognitive deficits compared to communityntrols but with better cognitive
functioning than schizophrenia patients. Generally, anbst use disorder patients have
cognitive deficits above the clinically impaired rangéereas, schizophrenia patients tend
to score in clinically impaired range (Nixon, 1995)lore research is needed to clarify
whether substance use disorder patients’ cognitive statusore intact than that of
psychotic disorder patients.

Inadequate Comparison Groups. Another limitation that emerges from previous
studies is related to comparison groups. Comorldidiga who use substances may have
deficits that are different from either psychotic diarpatients or substance abuse patients
due to a combination of insults on the brain frono thfferent psychiatric disorders. In
order to assess the cognitive profile of dually diagngsateents, adequate comparison
groups are needed. Most previous studies lackedbstasice use group for comparison;
they mostly compared comorbid patients and psyclaiforder patients or compared
comorbid patients, psychotic disorder patients, and @sn.g., Addington & Addington,
1997; Cleghorn et al., 1991; Herman, 2004; Pencer @irfgion, 2003; Sevy, 1990; Sevy,
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2007). Leaving out a direct comparison with a sufestause disorder group may not be
informative of the combined effects of psychotic authstance use disorders, given that
any differences between comorbid patients and psyclk&order patients may be only
related to substance use.

Gender Differences. Different cognitive performances have been described dte m
and female patients in studies of schizophrenia abdtance use disorders. Studies have
shown that female schizophrenia patients performadevthan male patients on tasks that
require attention and abstract reasoning (Perlicktidl&stastny, & Teresi, 1992). In the
substance use disorder literature, female alcohol depépatients showed more cognitive
deficits than male patients, even if the female atolpatients have less severe drinking
history (Acker, 1986). Given these cited gendered#iices in cognitive functioning,
gender should be considered when evaluating or conductsegroh in this area. A
number of studies in this literature review did nearaine the number of participants by
gender (e.g., Allen et al., 1999; Pencer & Addingto®32®evy et al., 2007). For studies
that did examine gender differences, Herman (2004rteg that the study had more male
schizophrenia patients in the dual diagnosis group Y8W&® in the schizophrenia only
group (53%). This discrepancy may explain the lacldifErence between comorbid
patients and schizophrenia patients and the greatermarioe of the comorbid patients on
executive function tasks. Having more female patients maylbaeeed the performance
of the schizophrenia only groups if they performedriyoon tests of attention and abstract
reasoning, thus, possibly reducing the cognitive discreyp between the groups or even
causing the schizophrenia only groups to perform worsedbi@orbid groups.
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Premorbid Functioning. Premorbid cognitive function has been cited as aatwdi
in the evaluation of cognitive function of psychotisatder and substance use disorder
patients (Tracey et al., 1995). If premorbid cogeitstatus is not controlled, it would be
difficult to ascertain the cognitive ability of comaidbpatients. The lack of cognitive
differences observed between dually diagnosed patisotizophrenia patients, and
substance use disorder patients may be related taedifles in premorbid level of
cognitive functioning. For instance, if comorbid patsehave greater initial intellectual
ability than non-substance using schizophrenia patiémes, comorbid patients may be
performing at a level that is similar to them evethd@ comorbid patients have experienced
greater cognitive loss from the combined effects oftanics use and psychosis. Previous
studies tried to address this issue by matching graup level of education or using
education as a covariate in analyses (Allen et1899; Sevy et al., 1990). However,
education may not be the best indictor of premorbid itegnfunction. For instance,
Kramen et al. (1996) found that chronic schizophreatgepts performed better on tests of
estimated premorbid ability than education equivalentnab controls, indicating that
demographically based estimates of premorbid inteligemay not be appropriate for
determining premorbid cognitive function. Thus, Krane¢ral. (1996) has recommended
including measures such as reading and spelling teststéomine premorbid cognitive
functioning since these abilities are resistant to ¢ovgnchange. Few studies (e.g., Allen
et al., 1999; Sevy et al., 2007) have utilized reading arlihgpemeasures to determine and
control for premorbid functioning. These studies fodmat comorbid patients showed
more cognitive deficits than schizophrenia and alcali®brder patients. In contrast, a
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number of studies that did not use alternative meagaresnfirm premorbid cognitive

abilities did not find any cognitive differences betwedinical groups (e.g., Addington &

Addington, 1997; Cleghorn et al., 1991; Nixon et al.,&9encer & Addington, 2003;

Thoma et al., 2007), suggesting that more sensitiveuresasf premorbid cognitive status
should be used to rule out its potential effect agdiating variable.

Negative Symptomatology. Negative symptoms such as flat affect, avolitiam
alogia have been found to be negatively correlated wigmteon, working memory, and
verbal abilities (Basso, Nasrallah, Olson, & Bornstel®98; Glasjo et al., 2004).
Substance using schizophrenia patients have been notegdéamore positive symptoms
than non-substance using schizophrenia patients (Addiggddington, 1997; Sevy et
al., 1990), indicating that they may be more cogniivatact than schizophrenia only
patients if they experience less negative symptontsmibg interfere with their cognitive
activity. Negative symptoms in schizophrenia /psychdisorder groups may interfere
with their cognitive performance, thus, diluting the cogeitilifference between comorbid
and non-substance using psychotic disorder patients.undber of studies that did not
examine the relationship between negative symptomatolodycagnitive performance
yielded no significant or subtle difference between ctaidasnd psychotic disorder groups
(e.g., Allen et al., 1999; Herman, 2004; Nixon et B996; Pencer & Addington, 2003).
Studies that did examine and control for negative pggms yielded mixed results
regarding the cognitive status of comorbid patients {#gidn & Addington, 1997;

Cleghorn et al., 1991; Sevy et al., 1990; Thoma.e2807). Overall, given the possible
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correlation between negative symptomatology and coegnitivnctioning, negative
symptoms should be examined and controlled.

Cognitive Domains. Another shortcoming of the previous research is dbk of
studies that have comprehensively evaluated domastedeio cognition in schizophrenia
or related psychotic disorder patients. NIMH-MATH (Neuchterlein et al., 2004)
indicated that studies examining cognition in schizepia should consider six cognitive
domains: 1) processing speed, 2) attention/vigilancew@king memory, 4) verbal
learning and memory, 5) visual learning and memory, @neasoning/problem solving.
Current literature on comorbid patients has mdsityised on verbal learning and memory
and reasoning, with moderate to limited attention dmmains of processing speed,
attention, working memory, and visual learning and mensuggesting a need for a more
comprehensive evaluation of cognition in order to deterrthieefull cognitive profile of
comorbid patients.

Current Sudy

The purpose of this study is to examine hawoebid psychotic and substance use
disorder patients compare with psychotic disordereptti and substance use disorder
patients on six cognitive domains that have been identified sefmrable cognitive factors
in schizophrenia and psychotic disorders (i.e., processuegds attention/vigilance,
working memory, verbal learning and memory, visual liegrnand memory, and
reasoning/ problem solving). This study will contribbuib current literature on the
cognitive profile of comorbid psychotic and substancediserder patients by addressing
the limitations previously discussed. This studysito clarify the cognitive status of
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comorbid patients by: 1) comparing cognitive performasfaceomorbid patients, psychotic
disorder patients, and substance use disorder patients; 2)lloanfor mediating variables
(e.g., gender, premorbid cognitive functioning, and negaweptoms) that have been
neglected by other studies; and 3) examining cogndomains (e.g., processing speed,
attention, working memory, visual memory and learning) tiaae been understudied and
thereby providing a more comprehensive evaluation ottgmitive profile of comorbid
patients. In addition, this study will also compdre tognitive status of psychotic disorder
patients and substance use disorder patients toyahaiied findings regarding the relative
cognitive ability of these groups.

Three hypotheses are formulated. Fofitsiehypothesis, which is related to the
first aim of the study, it is expected that comorbid psievill perform worse than all other
groups on all neuropsychological domains, except éasaning/problem solving when
compared to the psychotic disorder group. This is basedewiops findings regarding the
poor prognosis of comorbid patients relative to psychotic désqratients who do not have
a substance use disorder. Additionally, comorbideptti are expected to have worse
cognitive functioning due to the accumulation of neuroaniatmhanges observed in the
brains of psychotic disorder patients and substance usetpdlirnet al., 1998; Pettegrew,
1991; Pfeffer-baum et al., 1998; Robinson et al.12@adock & Sadock, 2003). For the
second hypothesis, dually diagnosed patients are texipgcperform better than psychotic
disorder patients, but worse than substance use patentgasoning/ problem solving.
This hypothesis is based on previous studies thattegpsimilar results and from the
assumption that substance using patients have miar@ executive function skills than
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non-substance using patients needed to obtain drugs (HermdnTRotha et al., 2007). It

is expected that comorbid patients will perform wdren substance use only patients on
executive tasks because of the impaired frontal lobeifumctlated to psychotic disorders.
Hypothesis three is related to the second goal ofktildy. The substance use disorder
group is predicted to perform better than the psychdisorder group based on findings
from the substance use disorder literature that cogrieficits have been less severe than

those seen in schizophrenia.
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Chapter 2: Methods

Participants

Participants for the current research wieagvn from a database of adult patients
who had received neuropsychological evaluations in &hgeslyic hospital located in
Washington, D.C. The hospital specializes in the rireat of outpatient and inpatient
mentally ill individuals, as well as, forensic pati® with psychiatric diagnoses. Patients
were referred for neuropsychological evaluations to agbegs cognitive status in order to
clarify psychiatric diagnoses or to inform treatmerarticipants were selected for the
current study if they met DSM-IV-TR (American Psyathic Association, 2000) criteria
for a psychotic disorder and/or a substance use disorder.
Procedure

Neuropsychological Evaluations. Patients in the database were referred by
neurologists, psychologists, psychiatrists, or cline@ministrators from the hospital for a
neuropsychological assessment. Once the referets made, trained neuropsychology
externs, interns, and post-doctoral fellows conductéde\amluations. The examiners
approached all cases with a large neuropsychologitiairpa First, they reviewed clinical
records and interviewed the referral source to gdthaekground information regarding the
patient. Next, the examiners conducted an in-perfinitat interview with the patient.
All patients provided consent that the results of treuation would potentially be shared
with the court, attorneys, and/or treatment teanhen] all patients were administered a

comprehensive neuropsychological battery, which includedsures on the severity of
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their psychiatric symptoms, estimation of premorbidnitdge function, current cognitive
function, and motor function. The measures were adtei@d in person and in the order
of the examiners’ discretion. All evaluations weomducted after significant admission
time (e.g., no one was tested within one week of kaspidmission). At times,
assessments were prematurely discontinued or shordereeth noncompliance or limited
cognitive capacity, upon the approval of a neuropsycholaggrsisor who is a licensed
clinical psychologist. Most assessments were condumter multiple sessions, and the
length of the evaluation typically ranged form 5 hours to 15shoBatients were medically
stabilized during the evaluation. No one was acutelghmsic; however, some residual
psychotic symptoms were sometimes present. OrEeevialuation was completed, a
comprehensive neuropsychological report followed. Thal freport provided updated
information on demographics, diagnoses, and cognitivesstahich were all reviewed by
the neuropsychology supervisor and then entered intatabase. Archival research
involving the database was approved by the IRB of theitagsgiving permission to
collect data for normative research.

Current Sudy. Only data from patients with a psychotic disoraled/or substance
use disorder were examined. Participants were sortedone of the three comparison
groups [i.e., comorbid psychotic and substancalisseder (CO), psychotic disorder (PD),
substance use disorder (SUD)], based on the DSM-I\GiEgnostic criteria (American
Psychiatric Association, 2000). Diagnoses weraiobtl from the neuropsychology

evaluation and then reviewed and retrospectively coefirfrom the clinical record. For
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patients who had received multiple neuropsychologicaluatiahs, results of the latest
assessment were included in the study.
Measures

Demographics.  Participants’ demographic information and neuropsydichl
background (e.g., age, gender, ethnicity, education,hppgthologies, age of onset,
childhood disorders, neurological diagnoses) were tseabtain descriptive information
about the sample.

Psychiatric Symptomatology. Negative symptomatology was assessed by the Brief
Psychiatric Rating Scale (BPRS; Overall & Gorham, 1962).BPIRS is an internationally
used measure that is recommended in studies of stinroa and other psychotic
disorders (Bech, 1993). It measures the severity efpychotic disorder symptoms
experienced during the evaluation on 20 items, using@int-scale, ranging from 1 (not
present) to 7 (very severe). Total scores range frorto 2140, indicating the severity of
overall psychotic state, with higher scores reflectimyore severe psychotic
symptomatology. The BPRS has been shown to be a rebalolevalid measure in
psychiatric patients, with good inter-rater relidgpi(for a review, see Hedlund & Vieweg,
1980). In a study with a schizophrenia sample (Myd&3erran, & McHugo, 1997), four
separate factors were derived from the BPRS: thougiordrs, anergia, affect, and
disorganization. The four factors are consistenth wvsiymptoms of schizophrenia.
Particularly, the anergia factor coincides with negativepggms of schizophrenia.

Premorbid Cognitive Function. The Wide Range Achievement Test- Revision 3:
Reading (WRAT-3; Wilkinson, 1993) was used to deteenpremorbid cognitive ability.
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As a test of word recognition, it is frequently ugedprovide an estimate of premorbid
functioning in schizophrenia because of its resisttam@®gnitive change in schizophrenia
and neuropsychologically impaired patients (Dalby &liams, 1986; Lezak et al., 2004,
Nuechterlein et al., 2004). On this test, the examiveeerequired to read aloud a list of
letters and/or words, with a 10 second response timesaich letter/word. The total number
of correct responses (raw score) was compared wehapgropriate norms to achieve a
standard score, which is based on a standard scaleawitean of 100 and a standard
deviation of 15. The WRAT-3 was normed using a stratifie§. sample, which was
controlled for age, gender, ethnicity, socioeconomatust and regional residence.
Overall, the WRAT-3 has shown good reliability, contealidity, and construct validity;
and the Reading subtest has coefficient alphas rangimg.&®to .97.

Cognitive Domains.  Subtests and index scores from the Wechsler Adult
Intelligence Scale- Third Edition (WAIS-1II; Wechs]ek997a) and the Wechsler Memory
Scale- Third Edition (WMS-III; Wechsler, 1997b) waised to assess the six cognitive
domains: 1) processing speed, 2) attention/vigilancew@king memory, 4) verbal
learning and memory, 5) visual learning and memory, &aring/problem solving. All
raw scores from the Wechsler tests were convertedatadardized scores based on age
appropriate norms. Standard scores on the measuresamgpared to a mean of 100 and
a standard deviation of 15, and scaled scores wereatethip a mean of 10 and a standard
deviation of 3. The Wechsler tests have been stazeéardo reflect the population of
adults, aged 16 to 89 years, living in the U.S. and have &le@vn to demonstrate good
reliability and validity (For a review, The Psychalca) Corporation, 1997).
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Processing Speed. The Processing Speed Index (PSI) from the WAIS-III
(Wechsler, 1997a) was used to examine the procespegd sdomain. This index is
represented by a standard score and measures pergeptgessing speed and is derived
from performance on a subtest that requires the pgmatitito determine as quickly as
possible whether one of the presented two symbolseisept among an array of five
symbols in two minutes and a subtest that requirepatteipant to quickly and accurately
copy as many symbols that correspond to nine numbers ukegiatwo minutes.

Attention/Vigilance. The Word List | Trial 1 subtest of WMS-IIl (Wechsler, 789
was utilized to assess auditory attention/vigilanespectively. On this subtest, the
individual listens to a list of 12 unrelated woraisd then recalls as many words as the
person can remember. A raw score was obtained from the numberdsfrecalled which
was compared with age norms to obtain a scaled.sddrs subtest was used to evaluate
attention/vigilance because attentional capacity snofteasured by exposing individuals
to information and repeating what is remembered (Lezakyi¢son, & Loring, 2004).
Although this procedure requires short-term memoryfopmance has been found to be
more related to attention than short-term memory (HawigsLezak, 2002).

Working Memory. Working memory was evaluated by the WAIS-III Letter-
Number Sequencing subtest (Wechsler, 1997a). kdtierber Sequencing is a subtest of
verbal working memory that requires the individual seqeenixed groups of letters and
numbers of increasing length, with the letters irhalgetical order first and then numbers
in numerical order. Performance is calculated fromniln@ber of trials the participant is
able to complete correctly and converted to a scatede. This subtest involve the
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working memory domain since it requires participantsdial mformation in mind while
conducting mental operations upon it (Lezak et al., 2004

Verbal Learning/Memory. Word List | and Il subtests from the WMS-III
(Wechsler, 1997b) were used to measure verbal leaamdgmemory. Word List |
involves verbal learning. On this subtest, the individuekosed to a list of 12 unrelated
words and asked to repeat as many words as he @ash®member over four trials. A
raw score related to verbal learning ability was derifvech the difference between the
number of words recalled on trials 1 and 4 (Word Llstarning Slope). Word List Il is a
subtest of long-term verbal memory. On this subtest, theidual is asked to remember
words from Word List | after a 30-minute delay. A rawore is based on the number of
words recalled on Word List Il. All raw scores frdhlmese subtests were converted to
scaled scores.

Visual Learning/Memory. Learning and memory in the visual domain were
determined by the WMS-III Visual Immediate Index and Viddelayed Index (Wechsler,
1997b). The Visual Immediate Index, represented btamadard score, is reflective of
one’s short-term memory for visual information.  Timslex is based on immediate
memory for the ability to remember faces and to learailddtom complex pictures. The
Visual Delayed Index assesses long-term memory for Ivist@mation. This index is
determined from the ability to recognize faces arghlleletails from complex pictures
after a 30-minute delay.

Reasoning/Problem Solving.  Reasoning and problem solving were assessed by
Similarities and Matrix Reasoning subtests of the WHISWechsler, 1997a). The
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Similarities subtest is a measure of verbal absteataning that asks the participant to
explain how each member of a pair of words are alikéh W9 pairs in all. Matrix
Reasoning is a subtest that involves visual abste&soning. On this subtest, the
participant is required to complete increasingly iclifft, 2-dimensional visuospatial
matrices via multiple choice. On both tests, the saore is derived from the number of

correct items and converted to scaled scores.
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Chapter 3: Results

Demographic Characteristics of Sudy Participants

Data from 170 participants were examinedh® current study (CO: n =81, PD: n
= 30, SUD: n = 59). Table 1 presents details ofippants’ clinical diagnoses. Among
participants with psychotic disorders, most were gaised with schizophrenia,
schizoaffective disorder, and psychotic disorder NO®stVof the participants with
substance use disorders used alcohol, cannabis, andecoddiese patterns of psychosis
and substance use were also present in comorbidnigatieFurthermore, 38.0% of
substance users in the comorbid group used only onstasgle, 29.6% used two
substances, 28.3% used three substances, and 4.2% used rfuare substances. In the
substance use only group, 52.6% used one substance, 28t%wo substances, 12.3%
used three substances, and 7.0% used four or more substances

Table 2 presents more detailed demograpli@acteristics of all participants. The
majority of participants were male (82.4%) and Adric American (86.3%). The
participants had a mean age of 47.60 and mean géaducation of 10.48. The mean
years of illness was 24.69. The average estimated prenoodpdtive ability, as measured
by the WRAT Reading test (Wilkinson, 1993), was in ltbederline impaired range at the
4™ percentile. Most participants’ current level of oitiye function is categorized as
demented (28.6%), borderline impaired/mentally retn®6.8%), or as cognitive disorder
NOS (20.8%). Regarding psychiatric diagnoses other pgsychotic and substance use
disorders, 26.7% have a mood disorder and 6.3% hawexaety disorder. Neurological
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conditions were present in 67.5% of the sample.tidjants took atypical (53.5%) and
conventional (28.8%) antipsychotic medications, as aslother psychiatric medications
(57.1%); only 14.1% of participants were not on any catn. Additionally, the mean
severity of psychiatric symptoms on the BPRS (OV&asorham, 1962) was mild, and
the BPRS also indicated mild negative symptomatology.
Comorhid vs. Psychotic Disorder vs. Substance Use Disorder: Covariates

One-way analysis of variance (ANOVA) and chi-squareste®re used to compare
demographic information between the three clinical grougss shown in Table 2,
participants in the groups were not significantiffedent on most demographic variables.
However, the clinical groups significantly differed the following variables: 1) gender, 2)
presence of a mood disorder, 3) presence of an anxistyddr, 4) use of atypical
antipsychotic medication, 5) use of conventional antipsycia¢idication, and 6) no use of
any medication. An independent samples T-test waduobed to determine whether the
demographic variables of gender, presence of a moodddisqresence of an anxiety
disorder, use of atypical antipsychotic medicatiose of conventional antipsychotic
medication, and no use of any medication were ikladethe cognitive measuréSee
Table 3 and 4). For instance, results of the t-testate that gender was not significantly
related to any cognitive abilities (i.e., male and derparticipants’ performance did not
differ on any of the cognitive measures). Howeveg, gresence of mood disorder was
significantly related to better working memory (Lettddurmber Sequencing) and visual
reasoning /problem solving (Matrix Reasoning). Thesence of anxiety disorder was
significantly related to increased processing speedc€lsing Speed Index) and better
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working memory (Letter-Number Sequencing) and verbal aswglal reasoning/problem
solving (Similarities; Matrix Reasoning). The use of atypardipsychotic medication was
associated with improved performance on the PraugsSpeed Index. The use of
conventional antipsychotic medication was associatddgher working memory scores
(Letter-Number Sequencing). Lastly, not using anyioaidn was significantly related to
faster processing speed (Processing Speed Index). Astatre=sé potential confounders,
with the exception of gender, will be controlled as covariatssibsequent analyses during
the comparison of the clinical groups.
Relationship between Cognitive Measures

Pearson’s correlations were calculated terohtne whether the cognitive measures
examined similar mental abilities. As illustrated in Tellenost measures were not highly
correlated with each other (r < .60), indicating tlnat tests evaluated different cognitive
abilities. However, the high correlation between W&1S-11l Visual Immediate and
Visual Delayed indexes (r = .72) suggested limitecediffitiation between short-term and
long-term visual memory. As a result, the averagéhef combined Visual Immediate and
Visual Delayed index scores, which have the same meastamdard deviation (i.e., M =
100, SD = 15), were calculated to achieve a combinedsare of visual learning and
memory.

Satistical Analyses for Hypothesis Testing

Statistical Package for Social Sciencesida 15 was used to conduct analyses for
hypothesis testing. Planned comparison analyses vimdfekontrast with univariate

analysis of variance (ANOVA) and analysis of covaref@NCOVA) were used to
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compare: 1) the CO group against combined PD and SOOpgr and 2) the PD group
versus the SUD group for a priori hypotheses 1 and 3. @lacomparison analyses via
Simple contrast was used for a priori hypothesis 2 wmnwgp comparisons between the CO
and SUD groups, as well as CO and PD groups. ANOV# wegad to evaluate cognitive
domains of attention (Word List | Trial 1), verbal leug and memory (Word List |
Learning Slope, Word List 1), and visual learning andmory (average score of Visual
Immediate and Visual Delayed Indices). ANCOVA wadtized to examine cognitive
domains of processing speed, working memory, and problem sabstiact reasoning, all
which have been found to be influenced by covariates. pfemessing speed (Processing
Speed Index), covariates included the presence of gnglisbrder, use of atypical
antipsychotics, and no use of medication which vesrtered into the analysis of variance
as covariates. The covariates of presence of moodidis@resence of anxiety disorder,
and use of conventional antipsychotics were addedtimanalysis as covariates for the
domain of working memory, which is measured by théetdtiumber Sequencing subtest.
Lastly, the problem solving/abstract reasoning domasfuded the covariate presence of
anxiety disorder for the Similarities subtest and dbeariates presence of mood disorder
and anxiety disorder for the Matrix Reasoning subtegihenanalysis of variance. When
results were not significant or in the expected dmactanalyses were performed with or
without covariates to further examine differences andlarities between the clinical
groups on the cognitive measures.

Hypothesis 1: It is expected that CO patients will perform worse than both PD and SUD
patients on the following neuropsychological domains. processing speed,
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attention/vigilance, working memory, verbal learning and memory, visual learning and
memory.

Planned comparison analyses via Helmertraginwith one-way ANOVA and
ANCOVA showed that that CO patients did not perfornmigicantly worse than either the
PD or SUD patients on these cognitive domains (sete b No significant differences
were present among the three groups on any of the reeasxamining processing speed,
F(2, 117) =.73, p = .49; attention/vigilance, F(2, 91) =p98,38; working memory, F( 2,
108) = 1.03, p = .36; verbal learning and memory, F&,=71.33, p = .26; and visual
learning and memory F(2, 97) = .89, p = .41. Adddlbnas shown in Table 7, covariates
did not influence the comparison between the CO gradpother clinical groups on these
domains.

Hypothesis 2:  Comorbid patients are hypothesized to perform better than psychotic
disorder patients, but worse than substance use disorder patients, on reasoning/problem
solving domain (executive function tasks).

Similarities and Matrix Reasoning subtesepresent verbal and visual
reasoning/problem solving abilities, respectively. Adomy to Table 8, simple contrast
with ANCOVA showed that CO patients did not achieva@gnificantly better score than
the PD patients on Similaritiep & .11). On the contrary, the CO group performed
significantly better than the SUD patients on Sintiss (0 = .02). As predicted, CO
patients achieved a higher score than PD patignts (02, one-tailed) on Matrix
Reasoning. Again, CO patients unexpectedly performédriiban SUD patients on this
test p =.004).
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Hypothesis 3: Substance use disorder patients will perform better than the psychotic
disorder patients on all domains because substance use disorder literature indicates that
cognitive deficits have been | ess severe than those seen in schizophrenia.

SUD patients only performed significantlytéethan PD patients on WMS Word
List Il (p = .04, one-tailed; see Table 6). When covariates &nxiety disorder, atypical
medication, and no medication) were not includedhenanalysis, SUD patients performed
significantly better than PD patients on the processpeed domain, t(72) = -1.83, p = .04,
one-tailed (see Table 7). When only anxiety was addesl covariate in the ANOVA, the
SUD group continued to exhibit better processing spiemd the PD group t(58) = -1.62,
= .05, one-tailed. However, when the comparison betweetwthgroups was controlled
for the covariate use of atypical medication t(72)122, p = .11, one-tailed, and the
covariate no use of medication, t(72) = -1.42= .08, one-tailed, the difference in
processing speed was no longer significant, suggestingththththe processing speed
domain may be sensitive to the effect of medicatiolmterestingly, PD patients did not
achieve significantly lower scores than SUD patientsuoy other measures (see Tables 6

and 7).
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Chapter 5: Discussion

The goal of this study is to examine how @Gfepts compare with PD and SUD
patients on six cognitive domains (i.e., processing spaehtion/vigilance, working
memory, verbal learning and memory, visual learningraathory, and reasoning/problem
solving) that have been identified to be separate cegnitictors in schizophrenia and
psychotic disorders. In addition to examining the cognitiistof CO patients relative to
PD and SUD patients, the study also evaluated the cognitive stéDspatients and SUD
patients to clarify mixed findings regarding the relatoggnitive abilities of these two
groups. This was an archival study of patients feopsychiatric hospital that specializes
in the treatment of outpatient and inpatient mentéligdults and forensic patients with
psychiatric diagnoses. The study sample was mainiyposed of low-functioning,
African American males with less than 12 years dfication. Overall, the cognitive
function of CO, PD, and SUD patients appear to belaingn most of the cognitive
domains evaluated, except for the domain of reasonirgémosolving. Between PD and
SUD groups, the SUD patients appear to have better vimrabry than PD patients.
Processing Speed, Attention, Working Memory, Verbal and Visual Learning and Memory

The first research question focused on uatialy cognitive domains (i.e.,
processing speed, attention, working memory, and visaahihg and memory) that have
been understudied in previous literature, as welthasdomain of verbal learning and
memory. No significant differences were found between he@tients and other patients

on any of these domains, suggesting that CO, PD, amdl [@tients have comparable
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cognitive abilities in these domains. Explanationdionilar cognitive abilities in CO and
PD patients may lie in brain morphology. For instancghefter-Gilkey, Lewine, and
Brown (1999) found that substance use in schizophrenia pal@eganot necessarily result
in more brain abnormalities. However, studies have cootpared the brains of CO
patients to that of SUD patients. The effect of sufegt@n psychotic disorder may be more
apparent starting in the fifth decade of life (Allenaét 1999). The average age of this
study sample is 48, suggesting that there may notlbeem enough time for the deficits to
manifest in CO patients.

The small sample size of this study mat hmave provided sufficient power to
detect a difference between the CO group and otivecatl groups. Not separating the
negative impact of particular substances may have dectgmwer as well. Most studies
(e.g., Addington & Addington, 1997; Cleghorn et al.919Herman, 2004; Pencer &
Addington, 2003), including the present study, only examinedfthaet of substance use as
a whole, without differentiating the impact of sgiecidrugs. Failure to evaluate the
neurocognitive impact of different substances mayt lihe ascertainment of an accurate
picture of how substance use can affect cognition in C@mst For instance, in line with
expectations, cocaine has been demonstrated to heegative impact on verbal learning
and memory and processing speed in schizophrenia gateatper et al., 2000; Sevy et
al.,, 1990). However, the effects of alcohol or cannabésin psychotic disorder patients
are considered to be subtle (Allen et al., 1999; Hanhal,,e2004; Verdejo-Garcia et al.,
2004), suggesting that the type of substances usedoh&#bation to the cognition of
psychotic disorder patients. The inclusion of the most frequently used drugs (alcohol
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and cannabis) that may have little or no impact on tioegncan limit the detectability of
substances that have more impact, such as cocaine.

Some studies have found significant diffezerietween the cognitive ability of CO
patients and PD patients without examining the specific typsshstances used. Contrary
to expectation, dual diagnosis patients may exhibitifgigntly better performance on
processing speed, attention, working memory, verbal ilgrand memory, and visual
learning and memory domains. Comorbid schizophrertians with various substance
use disorders can perform better than schizophreni@ntsmtwithout substance use
disorders on tasks that require both processing speedvarkihg memory (Thoma &
Daum, 2008). In a sample of mixed schizophrenia gmldr patients with substance use
diagnoses, Carey, Carey, & Simons (2003) found thatp@nts performed better on
visual memory tasks than patients without a hiswirygubstance use. In a study that
examined the effects of cocaine on cognitive functioningahizophrenics, comorbid
patients appeared more attentive than schizophratients (Sevy et al., 1990). Similarly,
better performances in attention, visual and verbahileg and memory have been found
in substance using psychotic disorder patients thamon-substance using psychotic
disorder patients (Mcleery, Addington, & Addington, 2006jowever, it is not certain
whether the differences detected in these studies are reldtexrleffect of substance use or
to the impact of having a comorbid disorder, sincedtlstisdies did not include a substance
use group for comparison.

This study’s insignificant finding wastrentirely unexpected given that previous
studies have shown similar results. For instance, a ¢hckognitive differences on
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measures of processing speed, attention, working memahbghand visual memory and
learning have been noted in schizophrneia patients wgsal a variety of drugs and
schizophrenia patients who did not use any drugs (Atmhing Addington, 1997
Cleghorn et al., 1991; Herman, 2004). In patientk watrious psychotic disorders, Pencer
& Addington (2003) also reported no significant differesiin performance on processing
speed, attention, and verbal and visual learningnaghory tests between those with and
without substance use diagnoses.
Reasoning/Problem Solving

For the cognitive domain of reasoning/poblsolving, it was first hypothesized
that CO patients would achieve higher scores thanpRiiznts on reasoning/problem
solving tasks. This hypothesis was partially supporte that CO patients performed
significantly better than PD patients on a visual ralcstreasoning task. However, CO
patients’ achievement on a verbal abstract reasoningveskimilar to that of PD patients,
suggesting better visual reasoning and problem sohangstibstance using psychotic
disorder patients. Although previous research ditd specifically examine differences
between verbal and visual reasoning domains, studies hawensigated a pattern of
superior performance in substance using psychoticddisgatients on visual reasoning
tasks. For instance, Mcleary et al. (2006) found fmst episode psychotic disorder
patients in an early psychosis specialty program mlet criteria for substance abuse or
dependence disorder performed significantly bettan tfirst episode psychotic disorder
patients who did not have a substance use disordgnaBis on the Wisconsin Card Sort
Test (WCST; Malmo, 1974), a visual abstract reaspaind problem solving test, both at
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baseline and one year after first episode psychoSignilarly, forensic schizophrenia
patients with substance use disorders have been fourdaio better performance on the
WCST than non-substance using schizophrenia patiertsr(le Editors, 2003).

However, current study results contracstidies that found no significant
differences between performances on reasoning testsyohqtic disorder patients with
and without substance use disorder. Herman (2004)dfoun significant differences
between substance and non-substance using schizoppetigiats on Matrix Reasoning
and Similarities. However, dual diagnosis patients pidform better on other tests of
executive functioning that involved both verbal and Jisdamains in the study.
Additionally, Wobrock, Sittinger, Behrendt, D’Amelioalkai, & Caspari (2007), Cleghorn
et al. (1991), and Addington and Addington (1997) all repastetdlar performances on
visual abstract reasoning tests (i.e., WSCT) betwe@na@id PD patients. The lack of
significant differences in the reasoning/executive tionc domain between dually
diagnosed patients and patients without any substaseeliagnoses in previous studies
may be related to the lack of a priori, directional dtiyeses, which could result in
insufficient power to detect differences betweentihe clinical groups. The directional
hypothesis of current study was designed to increase pgowaadress the limitation of
small sample size.

The ability of CO and SUD patients on ris@soning/problem solving domain was
also compared. It was expected that the CO patientlywedorm worse than SUD. On
the contrary, results indicate that CO patients peedrmsignificantly better than SUD
patients on both verbal and visual abstract reasoastg.t Few studies have compared the
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cognitive performances of substance using and comorbidtasgles using psychotic
disorder patients. Nixon et al. (1996) did not find angnificant difference between
alcoholic patients and comorbid schizophrenia and alaopatients on the Trail Making
Test B (TMT B), an executive function test of responsdbition and cognitive flexibility.
Thoma et al. (1997) obtained similar results when comgdetween alcoholic patients
and schizophrenia patients who used a variety oftautss using the TMT B.  These
findings contradict the results of current study araly rbe related to differences in the
measure used. Good performance on the TMT B requiressgmogespeed, which is
generally impaired in substance use and psychoticd#isar Slow processing may have
limited the ability to detect differences between &t SUD patients in previous studies.
On the other hand, Matrix Reasoning and Similarities subtests-dir@ed tests, providing
for the removal of processing speed and thereby inagaariation in performances
between groups. Even when the same test is usediine reasoning/problem solving
involved in the executive function domain, Allen et(@999) did not find any significant
differences between alcoholic patients and alcolsalitzophrenia patients on Similarities
(Matrix Reasoning was not available for comparisoHpwever, the study did find that
alcoholic patients performed significantly better tkamorbid patients on other reasoning/
executive functioning tests; but the authors notedthitigatdditive effect of alcohol use on
cognitive functioning is subtle. Discrepant findings nbeyrelated to differences in study
sample, since the current study examined patientsamiinge of psychotic and substance
use disorders, whereas, the Allen et al. study only exaimnihe effects of alcohol on
schizophrenia.
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Overall, results of the second researclothgsis add to the growing literature that
substance use disorders may not necessarily furtheradaterine executive functioning of
psychotic disorder patients. Substance use may Bctoalease dopaminergic activity in
the brain, which can enhance frontal lobe executive functionirgcuiive deficits that are
prevalent in schizophrenia are often related toaedse in the level of dopamine in the
brain; thus, increased dopaminergic activity fromssafice use may alleviate negative
cognitive sequalae of psychosis, such as executiveraygin, to the point that this may
override any structural damage and cognitive impairnmehiced by drug use (Thoma &
Daum, 2008; Thoma, Wiebel, & Daum, 2007). In som&ames, it may be that there is
even an improvement in abilities, especially in the aeag)/problem solving domain, as
demonstrated by this study. Or, this may be possiblenvone considers that comorbid
patients may have more intact executive functioninfisstor the purposes of obtaining
drugs and managing psychotic symptoms. In this cordesl)y diagnosed patients appear
to require more reasoning and problem solving sKills the management of their
symptoms than non-comorbid patients (letter tooedi2003), which is consistent with
current study’s finding that CO patients have betegbal and visual abstract reasoning/
problem solving than both PD and SUD patients combirteeen if the combination of
psychosis and substance use proves to be detrimenta tweuroanatomy of comorbid
patients, the finding that CO patients are not more iregpahan PD and SUD patients
suggests the possibility that either the brains of colmgdtients are higher functioning to
begin with or may recruit other brain areas to compemsaahance executive functioning
(Thoma & Daum, 2008).
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PD Patients vs. SUD Patients

The last hypothesis predicted that the $tidp has better cognitive abilities than
PD group to clarify mixed findings regarding the relatwagnitive ability of these groups.
The comparison between PD and SUD groups is alsalusefevaluate the lack of
significant difference between CO patients and othiercal patients on measures of
processing speed, attention, working memory, verbal andilviearning and memory
(hypothesis 1). For instance, nonsignificant diffeemnbetween the CO group and other
groups may be related to significant differencesvbeh PD and SUD groups. For
example, the SUD group achieved significantly higherescthan PD patients on a verbal
memory test (WMS-III Word List IlI), which may have Iited the differences in
performance when the CO group is compared againstRipthnd SUD groups in the first
hypothesis.

Few studies have compared the cognitivétiabibf PD and SUD patients. The
finding that SUD patients performed better than PDep&i on verbal memory is
consistent with results of Allen et al. (1999), whiohrid that alcoholic patients performed
better than schizophrenia patients without substarse disorder on a verbal auditory
perception task. Verbal auditory perception is dsasefor obtaining verbal information
needed for learning and memory. Better performanc&Jib Satients may be explained
by the greater brain volume deficit and structural bedanormalities noted in psychotic
disorder patients than in alcoholic patients (cited lierAet al., 1999). However, current
study’s finding in verbal memory contradicts Nixon et g1996) finding that non-
substance using schizophrenia patients show verbairlgaand memory pattern similar to
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that of cocaine addicted patients. This could beta@l#o differences in the type of
substance used, that cocaine can cause deficits sitnildmrat of psychotic disorder.
Marked deficits in verbal learning and memory have bedrdno patients who use
cocaine during both acute and prolonged cessation t{BeE95; van Gorp, 1999).
Significant differences between SUD and PD patientsognitive domains of processing
speed, working memory, attention, visual learning and mgnamd reasoning/problem
solving were not detected in this study. This is consistent vatfeth studies available for
comparing between SUD and PD patients (Allen et 8891 Serper et al., 2000; Nixon et
al., 1996). Imaging studies have found a decreaseomtalr cortical brain volume in
participants who are addicted to heroin, cocaine,aoohol relative to normal controls
(Liu et al., 1998; Jennigan et al., 1991; Pfefferbatral., 1997). This decrease in cortical
brain volume may be similar to that found in psyahatisorder patients since reduced
frontal grey matter volume is observed in brains ofep& who experienced psychosis
(Pantellis et al., 2003). However, there is a trend that ttie @bup performed better than
the PD group on all cognitive domains. The small@amize of the comparison groups,
especially that of PD group, may have limited the paweletect differences between PD
and SUD groups. Overall, current findings are dennaingt of mixed results in previous
studies regarding the relative abilities of SUD abddatients. More research is needed to
compare the cognitive functioning of SUD patients and fabents in order to inform
studies on the cognitive performance of CO patients.

Limitations
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This study has several limitations. t-ilse small sample sizes of the groups may
have limited the number of between group differencesected. However, a priori
hypotheses were developed to increase power as a \&dgress this limitation. Next, the
generalizability of the current study is limited giveattresults were derived from a sample
of low-functioning, mostly inpatient African Americamales with severe psychiatric
disorders. This restricts the external validity of badings to a very specific population.
Another weakness of the study is related to measudrsabstance use. Assessment of
substance use was based on patient report, interviemss record reviews, without
corroboration from objective measures. Duration quantity of substance use were not
measured, as these variables may influence the sewaritcognitive impairment.
Furthermore, over half of the study participants hatveeast one neurological diagnosis.
The neurocognitive sequalae of different neurological camditvaries and may have
obscured cognitive differences between groups; howeéheedistribution of the number of
patients with at least one neurological diagnosgnslar across groups. Lastly, the study
only examined statistically significant differences cognitive performance between
groups. The practical significance of cognitive differes between groups was not
assessed in this study. Variation between scorelnafal groups was within one standard
deviation, even though differences between the groupshbeare shown to be statistically
significant. It was assumed that statistical sigarfice may also be reflective of clinical
significance.

Implications. Research
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Despite these limitations, this study usdares the importance of examining
cognitive dysfunction of comorbid psychotic and substarseedisorder patients. Current
findings have important research implications amdatiions for future studies. Given that
comorbid psychotic and substance use disorders @am wcindividuals of different age,
ethnicity, gender, socioeconomic status, and inpabetpatient status with different types
of psychotic and substance use disorders, future ststieuld examine whether current
results can be replicated to demographically different sssnplext, corroborating imaging
studies are needed to confirm and explain the seeminglyr letecutive functioning of
comorbid patients. Structural MRI may help to elatédanatomical differences, perhaps
related to brain atrophy, between comorbid and non-dachgratients. Additionally,
functional MRI may help to explore functional differencedifferences in compensatory
mechanisms in the brains of comorbid and non-comorbidnpatid-urthermore, this study
emphasizes the need for a standard battery for camgpadmorbid and non-comorbid
psychotic disorder and substance use disorder pa#ierdss studies. Different cognitive
measures make it difficult to evaluate and compareltsefom different studies. Subtle
differences also may exist between measures that emigneéd to evaluate the same
cognitive domain. For instance, the WCST and the CategoryHastead, 1947) are two
commonly used measures to evaluate frontal lobe fumegjo However, these two tests
are not clinically interchangeable given that the WQGS also a measure of mental
flexibility in addition to visual abstract reasoninghaeveas, the Category Test is considered
to be a more sensitive measure of visual abstractidncancept formation (Pendleton &
Heaton, 1982). Variations in psychometric propertiesimilar measures can lead to
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differences in interpretation of research findings. réfuge, harmonization standards in
test batteries can aid in the integration of knowdedgd accelerate research progress.
Lastly, future studies should clarify statistical adédical differences. Evaluation of
functional and quality of life measures is imperatigeestablish differences in clinical
outcome, as a way to examine the practicality of thdations noted in cognitive
functioning.
Implications. Theoretical

Several theoretical frameworks have beggldped to understand the comorbidity
of psychotic and substance use disorder. The expectatiaothatbid patients have more
cognitive impairment than non-substance using psyclaarder patients is based on the
exacerbation model, which assumes that comorbid pasé&ow a similar cognitive profile
to that of non-substance using psychotic disordeemstibut with more severe deficits.
The exacerbation model does not address the pogsthiit substance use disorder may
cause cognitive deficits that are different fromsth@f psychosis. The sensitivity model
postulates that dually diagnosed patients experiengeitove deficits from both psychosis
and substance use. The interactive model took thatiggynsmodel a step further,
suggesting that the interaction of the two disorders caate a unique set of cognitive
problems. Lastly, the enhancement model addressesticegmprovement, rather than
deficits, that psychotic disorder patients may desm substance use (i.e., self-medication
hypothesis). Results of this study support the enhamtemadel since dually diagnosed
patients appear to have similar or better cognitivetianing than PD patients and SUD
patients. Despite the lack of relative cognitive defjasomorbid patients have been noted
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to have more psychosocial problems, lower treatment lcamep, more suicide attempts,
and more deterioration in functioning over time (Charget al., 1995; Saddock &
Saddock, 2003; Thoma et al., 2007; Westermeyer,)2006is discrepancy between poor
functional outcome and more intact cognitive abilitiesy be related to the timing of the
neuropsychological evaluation. Neuropsychological luateons on the cognitive
functioning of comorbid patients have been performed vherpatients’ psychiatric and
physical conditions are stable in order to obtairaeturate evaluation of these patients’
true abilities. This stable condition is not likeb be representative of comorbid patients’
functioning outside of medical research setting, sineetreatment compliance has been
noted in dually diagnosed patients. Dual diagnostsntsl lives may be more chaotic,
and they experience more negative psychosocial, psychend physical outcomes than
non-comorbid patients (cited in carey et al., 2003).
Implications: Clinical

If alleviating psychotic symptoms and sag®n of substance use reveal better
cognitive function in comorbid patients, then effectiveervention is essential for
rehabilitating these patients. Current study alsarhp$ications related to the treatment of
dual diagnoses psychotic and substance use disaatients. However, it must be noted
that clinical implications should be interpreted witlution since statistically significant
differences between the groups do not equate climicmificance. However, current
results illustrate cognitive deficits that need to be addd=fes rehabilitation. For instance,
comorbid patients may benefit from being in their oweatment group so that they can
receive interventions to manage their psychotic $gmp, as well as their substance use
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disorder. This group is unique in the sense thagtires synthesis of treatment principles
from multiple interventions. For example, stratege®lving cognitive behavioral (CBT)
therapy for ameliorating delusions and hallucinationd strategies involving stages of
behavioral change or motivational interviewing for $abse use disorder are effective
interventions for comorbid patients (Barrowclough et 2001; Osher & Kofoed, 1989).
Given this group’s more superior reasoning/problem solainiity, they may gain from
examining thoughts and feelings that are related to their psyslyotptoms and substance
use. If separating comorbid and non-comorbid patiemt¢réatment is not possible in
group therapy settings, then patients should have sicaignitive abilities in order to
maximize treatment benefits (Osher & Kofoed, 1989).

PD patients tend to have poorer cogndiviéities than CO and SUD patients by
significance testing or trend. Instead of focusingtlom interaction between thoughts,
feelings, and behavior, their lower cognitive abilitireay benefit from slower pace of
intervention and symptom reduction and behavioral chandjghly structured and low
intensity programs are essential for the rehabtitatf patients with cognitive deficits
(Osher & Kofoed, 1989).

Results of the study also illustrate thabD3dtients can function at a level similar
to that of PD patients even when they have been abstioemtsubstance use, suggesting
the need to tailor intervention to their level of cogmtifor comprehension. This is a
surprising finding, given that SUD patients typicallyfpem one standard deviation below
normals, whereas, psychotic disorder patients typigadiform more than one standard
deviation below normals (Gold & Harvey, 1993; Nixon, 399Among SUD patients,
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cognitive impairments are often misinterpreted as & kcmotivation to change by
clinicians (Bates, 2005). For instance, deficits imbae skills are related to limited
expressive language functioning, memory impairments can teackxpression of
impatience, and executive deficits can interfere witle’s ability to understand other’s
perspective (Verdego-Garcia et al., 2004). These imeaits can make patients appear
less engaged in the treatment. Thus, clinicians teebd cognizant of potential cognitive

deficits of substance use patients.
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Table 1
Clinical Characteristics of Comorbid (CO), Psychotic Disorder (PD), and Substance Use

Disorder (SUD) Patients

CO PD SuUD

(n=81) (=300 (n=59)

Psychotic disorders (%)

Schizophrenia 60.5 60.0
Schizoaffective disorder 17.3 20.0
Delusional disorder 2.5 6.7

Substance induced 2.5 0.0
Psychotic disorder NOS 17.3 13.3

Substance use disord€¥s)

Alcohol 78.7 75.4
Cannabis 54.8 32.1
Cocaine 42.9 32.8
Opiod 114 14.0
Phencyclidine 14.3 16.1
Other 2.9 54
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Table 2

Demographic Characteristics of the Entire Sample and Clinical Groups

Sample CO PD SuUD CO vs. PD
(n=81) (n=30) (n=59) V'S-SUD
F df
Age
(n = 169) 253 2
M 47.60 46.89 52.27 46.20
(SD) (12.76) (10.72) (10.69) (15.62)
Years of education
(n = 166) 1.99 2
M 10.48 10.08 11.33 10.59
(SD) (2.99)  (2.93) (2.80) (3.11)
Years of illness
(n = 85) 074 2
M 24.69 24.43 27.70 22.57
(SD) (13.89) (12.27) (17.04) (13.87)
WRAT reading
(n = 146) 143 2
M 74.47 71.82 78.96 76.14
(SD) (19.95) (19.91) (19.69) (19.7)
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BPRS

(n=71) 062 2
M 39.62 39.89 42.26 37.18
(SD) (14.17) (13.64) (13.48) (15.63)
Negative
Symptomatology
(N = 75) 213 2
M 8.59 9.03 9.88 7.06
(SD) (4.70) (4.73) (4.91) (4.25)
X df
Gender
(%; n = 170) 7.30% 2
Male 82.4 90.1 70.0 78.0
Female 17.6 9.9 30.0 22.0
Ethnicity
(%; n = 168) 593 2
African 86.3 91.3 73.3 86.2
American
Other 13.7 8.8 26.7 13.8
Level of cognition
(%; n = 168) 865 8
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Normal
Borderline/
Mentally
retarded
Dementia
Cognitive
disorder NOS
Other

Mood disorder

(%; n = 146)

Anxiety disorder

(%: n = 144)

Neurological

diagnosis

(%; n = 157)

Medication

(%; n=170)
Atypical
antipsychotics
Conventiona

antipsychotics

6.0

26.8

28.6

20.8

17.9

26.7

6.3

67.5

53.5

28.8

7.5

30.0

21.3

18.8

22.5

8.5

14

61.6

60.5

32.1

0.0

30.0

36.7

20.0

13.3

5.0

4.8

65.4

76.7

50.0

6.9

20.7

34.5

24.1

13.8

58.2

14.0

75.9

32.2

13.6

44.73**

8.17*

3.04

18.82**

13.68**
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Other 57.1 63.3 63.3 45.8 481 2

psychiatric
medications
Non-psychiatric 46.5 38.3 50.0 55.9 4.46 2
medications
No medications 14.1 111 3.3 23.7 7.98* 2

*p < .05. *p < .01
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Table 3

Potential Influence of Gender, Mood Disorder, and Anxiety Disorder on Cognitive

Measures

Measures Gender Mood disorder Anxiety disorder
Male Female No Yes No Yes

Processing Speed

Index

M 70.36 73.70 69.99 74.03 70.21 80.56

(SD) (8.91) (11.46) (8.60) (11.84) (9.31) (9.14)

Letter-Number

Sequencing

M 5.32 5.14 4.94 6.32 5.13 8.13

(SD) (3.03) (3.29) (3.01) (3.14) (3.07) (2.85)

Word List I,

Trial 1

M 5.62 4.50 5.22 6.74 5.32 7.00

(SD) (357) (2.97) (3.49) (3.96) (3.50) (2.83)

Word List I,

Learning Slope

M 7.83 8.59 8.05 8.00 8.03 7.50

(SD) (2.98) (2.90) (2.88) (2.85) (2.91) (1.64)
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Word List Il
M 7.32 7.29 7.16 8.59 7.31 7.50
(SD) (2.78) (1.90) (2.55) (2.85) (2.59) (2.74)

Visual Immediate

Index
M 73.27 74.62 73.62 75.52 73.66 81.50
(SD) (11.96) (16.80) (11.65) (15.80) (12.08) (21.69)

Visual Delayed

Index

M 72.92 7192 72.18 77.54 7297 83.00
(SD) (15.05) (15.94) (14.22) (17.40) (14.80) (18.12)
Similarities

M 6.36 515  5.97 7.09 6.03 9.67
(SD) (3.13) (2.77) (297) (355 (3.05 (2.7

Matrix Reasoning

M 6.89 6.70 6.59 7.97 6.85 9.22
(SD) (2.88) (3.55) (2.68) (3.10) (2.82) (1.92)

t df t df t df
Processing Speed -1.67 143 -1.84 122 -3.21* 121
Index
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Letter-Number
Sequencing
Word List |,
Trial 1

Word List |,
Learning Slope
Word List Il
Visual Immediate
Index

Visual Delayed
Index
Similarities

Matrix Reasoning

.28

1.17

-.96

.04

-.36

22

1.85

.30

140

92

95

84

97

95

148

146

-2.18*

-1.60

.06

-1.96

-.61

-1.46

-1.78

-2.39*

119

1

80

70

84

82

128

125

-2.68*

-1.14

A4

-17

-1.44

-1.58

-3.48*

-2.48*

118

76

79

69

84

82

127

125

*p <.05.
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Table 4
Potential Influence of Atypical Antipsychotic Medication, Conventional Antipsychotic

Medication, and No Use of Medication on Cognitive Measures

Measures Atypical Conventional No medication

antipsychotics antipsychotics

Yes No Yes No Yes No
Processing Speed
Index
M 72.64 69.34 71.8 68.98 70.26  74.78
(SD) (10.37) (8.27)  (9.48) (9.34)  (9.19) (10.33)
Letter-Number
Sequencing
M 5.39 5.18 5.62 4.43 5.31 5.13
(SD) (3.15)  (3.01) (3.05) (3.000 (3.14) (2.79)
Word List I,
Trial 1
M 5.34 5.47 5.23 5.96 5.51 4.50
(SD) (3.77) (334  (3.26) (4.07) (354) (2.93)
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Word List I,

Learning Slope

M 8.11

(SD) (2.72)
Word List Il

M 7.45

(SD) (2.86)

Visual Immediate

Index
M 75.85
(SD) (13.15)
Visual Delayed
Index
M 74.47
(SD) (15.78)
Similarities
M 6.04
(SD) (3.05)
Matrix Reasoning
M 7.01
(SD) (3.10)

7.87 8.30
(3.12)  (2.94)
7.25 7.49
(252)  (2.68)
7118  73.64
(11.75)  (12.84)
7120  73.31
(14.39)  (15.08)
6.24 6.21
(3.16)  (3.07)
6.71 6.98
(2.91)  (3.14)

7.04 8.00  7.50
(2.89) (2.98) (2.98)
6.76 738 657
(2.41)  (2.59) (3.05)
7277 7332  74.00
(12.03) (13.06) (10.64)
71.09 7235 74.82
(15.33) (14.77) (16.86)
5.98 6.04  6.67
(320) (3.14) (2.87)
6.57 6.80  6.70
(2.65) (2.96) (3.28)
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t df t df t df
Processing Speed  2.12* 143 1.63 143 -2.12* 143
Index
Letter-Number 41 140 2.11* 140 27 140
Sequencing
Word List I, -.18 92 -.89 92 .78 92
Trial 1
Word List I, .39 95 1.87 95 45 95
Learning Slope
Word List Il 34 84 1.11 84 .78 84
Visual Immediate 1.87 97 .28 97 -21 97
Index
Visual Delayed 1.07 95 .62 95 -.61 95
Index
Similarities -.39 148 41 148 -91 148
Matrix Reasoning .62 146 .76 146 .28 146

*p < .05.
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Table 5

Relationship Between Cognitive Measures

1 2 3 4 5 6 7 8 9

1 1.00

2 .58 1.00

3 37 42 1.00

4 32%  .28* -.01 1.00

5 .30* .20 S2xx 54 1.00

6 .41 30~ 41 41 40" 1.00

7 A42x 35 34 49 53 727 1.00

8 .62~ 5 A4~ 28 37 40 53  1.00

9 b2 A7~ 23 33 .26% 4e6** 58 56  1.00

Note. 1 = Processing Speed Index; 2 = Letter Number SequeBcig/ord List I, Trial I;
4 = Word List I, Learning Slope; 5 = Word List II;=6Visual Immediate Index; 7 = Visual
Delayed Index; 8 = Similarities; 9 = Matrix Reasoning.

*p < .05. **p < .01.
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Table 6
Planned Comparison Analyses via Helmert Contrast with ANOVA and ANCOVA to

Compare Clinical Groups on Cognitive Domains

Measures CcO PD SUD COvs. PD vs. SUD
PD + SUD
t df t df

Processing speed domain

Processing Speed n=63 n=17 n=43 1.19 121 -.49 58

Index

M 70.75 67.35 12.72

(SD) (9.48)  (8.47) (10.11)

Working memory domain

Letter-Number n==61 n=16 n=37 1.00 112 .85 51
Sequencing

M 5.20 5.38 5.46

(SD) (3.25)  (2.99)  (3.08)

Attention domain

Word List I, n=44 n=19 n=31 48 92 -1.38 48
Trial 1

M 5.52 4.47 5.87

(SD) (3.66)  (2.48)  (3.75)
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Verbal learning and memory domain
Word List I, n=39 n=19 n=28 1.18 84 -1.00 45

Learning Slope

M 8.44 7.21 8.11
(SD) (3.08)  (3.46)  (2.60)

Word List II n=39 n=19 n=28 .13 84 -1.77 45
M 7.28 6.53 7.89
(SD) (2.60)  (2.20)  (2.86)

Visual learning and memory domain

Visual Immediate n=55 n=13 n=32 1.14 98 -1.04 43

& Delayed
M 71.31 65.54 70.31
(SD) (14.23) (11.64) (14.46)
Problem solving/ abstract reasoning domain
Similarities n=67 n=19 n=43 244 127 27 60
M 6.72 5.63 5.83
(SD) (3.02) (2.87) (3.44)
Matrix n=62 n=17 n=42 259 119 -.19 57
Reasoning
M 7.44 6.00 6.86
(SD) (3.04) (2.53)  (2.59)

4 PD group’s performance is significantly less than$hi group at p <.05, one tailed.
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Table 7
Planned Comparison Analyses via Helmert Contrast with ANOVA to Compare Clinical

Groups on Cognitive Domains, without Controlling for Covariates

Measures CcoO PD SUD COvs. PD vs. SUD

PD + SUD

t df t df

Processing speed domain

Processing Speed n=71 n=24 n=>50 .05 143 -1.83* 72

Index

M 70.63 68.42 72.70

(SD) (9.33)  (8.29) (10.07)

Working memory domain

Letter-Number n="71 n=26 n=45 =27 140 .01 69
Sequencing

M 5.21 5.35 5.36

(SD) (3.12) (2.84)  (3.07)

Problem solving/ abstract reasoning domain

Similarities n=73 n=26 n=47 1.68* 144 A2 71

M 6.58 5.73 5.64

(SD) (3.00) (2.99) (3.37)
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Matrix n=73 n=26

Reasoning
M 7.18 5.92
(SD) (3.08) (2.65)

n=47

6.62

(2.58)

1.88*

144

-1.00

71

*p < .05, one-tailed.
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Table 8
Comparison Analyses via Smple Contrast to Compare: 1) CO group and PD group, 2) CO

group and SUD group, on Problem Solving/Abstract Reasoning Domain

Measures CcO PD UD COvs. PD COvs. QUD

t df t df

Similarities n=67 n=19 n=43 -161 84 -2.44* 108
M 6.72 5.63 5.83
(SD) (3.02) (2.87) (3.44)

Matrix Reasoning n=62 n=17 n=42 -202* 77 -291** 102
M 7.44 6.00 6.86

(SD) (3.04) (253) (2.59)

*p < .05. **p < .OL.
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