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ABSTRACT
CHI-CHUAN WANG: The Effect of AljunctivePsychotherapy on Health Related Outcomes
amongPatientswith Schizophrenia
(Under the direction of DdoelF. Farley)

Although antipsychotichave been recommended as the-first treatment for
schizophrenia, many patients are not adherent to their treatment regimens, which leads to
worse treatment outcomeAs a result, psychotherapy has beaggesteds an adjunctive
treatmento improvepatient® t r e at me. MHowewenthe effeativersess of
psychotherapy on treatment outcomegrislear Therefore, th@urpose of this study is to
assess whether using psychotherapy in addition to pharmacotherapy improves medication
persistencyredices the risk of hospitalization, and lowers treatment emstsng Medicaid
populations

2001 to 2003 Medicaid AnalytieXtract (MAX) fileswere used as a data source to
identify patients withschizophrenia wheeceivedantipsychotidreatmeis. The use of
psychotherapy wadichotomzed asusers versus neasers. Mdication persistency was
measured as the number of days to discontinuaftenthe initiation of antipsychotic use
Number of hospitalizations and treatment costs were meaasi@ahtinuous variables.

Factors associated with psychotherapy use were evaluated by a logistic model, and
medication persistency between psychotherapy users angseosvascompared byCox
proportionalhazard regressions. Hospitalizations and treatewss were analyzed by a

hurdle model and generalized linear models respectively.
iii



The prevalence of psychotherapy use was about 16% in this study. Older and Black
patients were less likely to receive psychotherapyle patients with comorbid depreesi
were more likely to receive psychotherape found gychotherapwynly improved
pati ent s owitlpnehe Brst tsvd neontlesyof follovup. The use of psychotherapy was
not found to bessociated with hospitalizationisut it was associated withigher treatment
costs.

In conclwsion our results sugge#tatthe rate of psychotherapy use was kwvdthat
most patients only received psychotherapy for a short period af fiinese resultsnay
explain the shorterm effect of psychotherapy on meation persistency as well as the null
association between psychotherapy use and hospitalizations. Since the effect of
psychotherapy may not appeantil a patienteceivessufficientpsychotherapyreatment
cliniciansshould betterricorporate psychoénapy intotreatment course In addition,
Medicaidpolicy makers should make sure that patients with schizophrenia have adequate

access to psychotherapy in order to achieve the best treatment outcomes.
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CHAPTER 1: INTRODUCTION

1.10verview

With the introduction of antipsychoticsspeciallyatypicalantipsychoticspatients
with schizophrenia are able to better control their symptoms and thus reduce the burden of
thedisease However, due tintolerableside effects and other environmental barriers; non
adherence is a comm@henomenom@mong patients receiving antipsychotic treatments,
which often leads to worse outcomésven forpatiens who are adherent to theagimen
they are likelyto have some residual symptoms or experience a future réldpseder to
achieve the best treatment outcomes, it is now genagilged that psychosocial
interventions should be usedcombination wittpharmacological treatmefit Because
there is limited information available abdbe effectiveness of adjunctive psychotherapy
theobjectiveof this study is to assess whether using psychotherapy widdthion of

pharmacotherapy improves patients adherence and outcomes

1.1.1Epidemiologyof Schizophrenia

Schizophrenia affects about 24 millioagple in the world, and more th&0% of
them do not receive appropriate treatménis.the United States, the-h2onth prevalence
of schizophrenia was estimated to be 0.51% in 2002, with the highest prevalence in the

Medicaid population (1.66%).The estimatedife-time incidencavas 15.2per 100,000



persons, with aide range from 7.7 to 43 per 100,000 persdriheestimations of
prevalence and incidence of schizophrenia can vary byeteition of schizophreniastudy
settings, and study populatioh§.” Generally, male havea higher incideceratethan
femaleg(incidence rate ratiat.4)® Most patients with schizophrengxperience thensé of
schizophrenidetweerages of 16 to 30 yearsyith an earlier onset age among mafe%’ In
2006 approximatelyd2% ofpatientswith schizophreniavere covered by Medicaid, 22% by
Medicare, and 16% byrivateinsurance About 30% othe patientsdo not have any

insurance coverage.

1.1.1.1 Disease Burden of Schizophrenia

Patients with schizophreniasuallyhavea shorter life expectancy.”? Life
expectancyor patients with schizophrenia is 12 to 15 years less than the general pogulation.
Although suicide causes some deaths, the increased risk of mortality is mainly due to
physicalcauses. Patients with schizophrenia often are more likely to engage in risky
behaviors (e.g. poor diet, smoking, and substance abuse) and often suffer from comorbid
conditions caused by medication side effects (ex. weight gaimatabolicsyndrome). In
addition, most patients have limited access to health*camhich could also lead to worse
health outcomes and higher riskswortality.

Patients with schizophrenia are mentally or functionatlyaired In the U.S.,
schizophrenia accounts for about 20% of Social Security disability days and 20% to 30% of
homelessness Because of the impairment, even though most patients want to work, only
10% to 20% of patients are employed.Patients may lose their safteem or suffer from

stigma because of their disabil{y.Furthermore, schizophrenia not only affects patients
2



individually, it also has a significant effect on patié@f#snilies and communitiesCaring for

a patient with schizophrenia requires substantial time and money, and coping can be stressful.
Family members may need to break their routine life, reduce their social activities, and
confrontstigma It has also been found that living with the mentdilip associated with a

negative health impact for family and caregivers.

Besides functioiampairment patients with schizophrenia also face a high risk of
relapse. According to a review conducted by Hogarty and Ulrich in 1998, without adequate
medication treatment, the relapse rate for patients with schizophrenia may be over 50%, and
the rik of relapse increases with the number of subsequent relapses (up to 87% for patients
with five or more previous relapse episodes)vith antipsychotic treatment, the annual
relapse rate can be reduced to around half oftigenal rate, but the relapse rate is still
around 40% for outpatient$. Wiersma et al. followed 82 patients with schizagtia for 15
years in the Netherlands. They found that about 27% of patients experienced a complete
remission over a period of 15 years, 50% of patients experienced a partial remission, and at
least 10% of patients remainpslychotic® About two-thirds of the participants had at least
one relapse, and most relapsesuoed within one to two years after a patient remitted from
a previous relapsg: ** In addition, patients were more likely to become chronically
psychotic after each subsequent reldpse.

Schizophrenia also creatiesgefinancial burdens on individuals and society.

Despite itdow prevalence, schizophrenia accounts for 2% to 3% of overall lezakticosts
in the U.S? WeidenandOlfsonestimated the inpatient costs of schizophrenia relapse using
the 1986 Inventorgf Mental Health Organizatiorend General Hospital Menthllealth

Servicedata. According to their study, shaerm inpatient services for mukipisode
3



schizophrenia patigs costed approximately $2.3 billion, and average inpatient costs per
patient was estimated as $9,252 (in 1993 dolfdrdhe estimated cost for rehospitalization
within two years after discharge was $2 billion, with 60% ($1.2 billion) caused by a lack of
narcolepticreatment efficacy and 40% ($705 million) by ratherencé® The total costs
associated with schizophrenia was around $32.5 billion in 1990, with $17.3 billion in direct
costs* Compared to the general populatitite estimated costs in 2002 for schizophrenia
were$62.7 billionhigher, with $22.7 billion for direct medical care cos$32.4 billion for

indirect health care costs, a#id.6 billion forindirect societatosts!®

1.1.1.2 TheNonadherencd’roblem

Becauseantipsychotics have been shoasmthe most effective wag reduce
symptomsof schizophreniait has been recommended as the-first treatment®* With
slightly differentpharmacologicamechanisms (discussed in section 2.1.3), two types of
antipsychoticstypical and atypical antipsychotidsave been introducedypical
antipsychoticareusuallyknown for theunpleasanmotionside effectsuch as
extrapyranidal symptomswhile atypicalantipsychoticare often associated witieight
gain and metabolisyndrome’ % % Becausatypical antipsychotics produce fewer
intolerableside effectsit is generallybelievedthatatypical agentshouldbe bettertolerated
than typical agents

However non-adherence istill a common phemoenon in patients with
schizophrenia The estimated adherence ratedatipsychotidreatment varies by study
design and populationGenerally,around40% of patients with schizophrentlo notadhere

to treatment regimensvith estimates ranginfyom 20% to 899%4> 24?8 After discharge or
4



therapy initiation, the adherence rate is around 50% withiryeaead may be as low as
25% within twoyears?® The Clinical Antipsychotic Trials of Intervention Effectiveness
(CATIE) also found thithe allcause discontinuation ratisesto 74% foratypical
antipsychotis within 18 months?

Onemajor cause of neadherences intolerableside effects, such as extrapyramidal
symptoms, weight gain, and glucose or lipid abnormalfiti€é.with the introduction of
atypicalantipsychoticsthere ishope that patieniedheraceis going to be improved
because of fewer extrapyramidal side effeétthough there is evidence showing that
atypical antipsychotiimprove patienadherencéhan the typical antipsychotié8some
studies do not find significamnprovementon patient®adherenceomparingatypicalto
typical antipsychotic$* 3> 3 Therefore, simply switching patients fragpical to atypical

antipsychotics may not solve the radherence problem.

1.1.1.3 The Role of Psychotherapy

Although the efficacy of antipsychotics is proven, it is usually not sufficient for
patients to reach full remission or functional recovery with medication treatment only. The
relapse rate for patient®ntinung with medicatiortreatmentvas found to b&0% to 40%
during the first year oflischargé™ In addition, as discussed above, many patients do not
follow their regimes. As a result, psychotherapy has been recommended to be applied
adjunctively with pharmacotherapy to maximize the treatment effect and improve [@atients
functioning® 182

Because pa&nts with schizophrenia often have a variety of symptoms and functional

impairmens, managing the disease can be complicated for both patients and cljirsinns

5



non-pharmacologicalreatment is oftenequired Manytrials have evaluated the efcyof
different types of psychosocial interventiobhst how these interventions can be applied as
psychotherapy has not bestandardizedlinically. Psychotherapy contains eold range of
patterns from emotionaonsultatiorto behavior modification andan be provided by a

variety of types of providersuch as psychiatrists, psychologists, and social workarsn

within a given type of ychotherapydifferenttreatmenbrientations and/or modalities can

be applied. For example, individual psychotherapy can simply contain medication tailoring,
or it canincorporatesome behavioral modification techniquddespitethe heterogeneitypf
psychotherapy, it can be roughlytegorized into three groups: individual, famignd group
psychotherapy.

Eventhoughthe designs and outcomes of psychosocial interventrangacross
studiespverall evidence has shown thagychotherapganreduce clinical symptomasnd
relapss, improve patient3social functiomg, andreduce stress ifamilies Psychosocial
interventionshavealsobeenshownto improve medication adheren@)hance
understandingbout the disease and treatment, laglg patients and their family members to
devdop better coping strategiés***® In addition psychotherapy has besnggesteas a
strategy tooptimizetreatment outcomes and reduce side effects either before or after
antipsychotic switching® *° It is generally agreed thpatients can benefit from adjunctive

psychotherapjn addition to the standard antipsychotic treatnt&fit

1.1.2Significance othe Study

Many studies have evaluated #féectsof different types of psywsocial

interventionsat trial levels(i.e. efficacy) To t he aut h onoétediekhave wl e d g e,
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examinel the effecs of psychotherapyma population basis.e. effectiveness)The present
studyfills this gap by providing realvorld informationregarding the tilization and the
effectiveness of psychotherapy

Few studieslocumenthe utilization patternsand factors associated with the use of
psychotherapgmong patients with schizophremita population levef®*® Using1991
Medicare claims dat@)ixon € al. evaluaédthe costs and use of outpatient \@sitnong
Medicareeligible patientswith schizophreniandfound that individual therapywasused
more ofterthan group or family therapy. The study also showed thafrisan Americans
wereless likely to receive individual therapy than Caucasian pati€#sgents with dual
eligibility (both MedicareandMedicaid or aged 65 or oldexereless likely to receive
individual therapy but more likely to receive group therapy compared to ¢nosked in
Medicare only.When considering all psychosocial sees together (individual therapy,
group therapy, family therapy, and psychiatric somatotherapy), it was found that patients
with a higher number of other comorbid mental conditions, drug abuse, or dually enrolled in
Medicaid were more likely to receive aalatorypsychosociaservices, while males
African Americans and patients aged 65 or oldeere less likely tseceivethese service®.

Althoughoutpatient psychotherapy use has been documasied a claims data set
our stuly can be an improvemeot the previous researchSince tle previousstudy was
conducted using data in 199he resultsnay be outdatedIn addition, thepreviousstudy
focused on Medicare populatiosiven thatMedicarecovers both theldedy and
permanently disablegroups, patients in th studycan have different characteristics than the
generalchizophrenigopulations. Foexample, patientwith schizophreniavho were older

than age 65 and becarekgible for Medicarewere more likely to bpatientswho had better
7



cortrolled diseasandthuslive longer while the youngepatientsare more likely to béhose
with severe symptoms and became permanently disaBlea. result, this study likely
contaireda highly selected groupf patients with schizophrenighich limits the
generalizability By using 2001 to 200Bledicaid claims datahecurrentstudyprovides
updatednformationabout psychotherapy usendby construcing this studyon a younger
cohortcovered by Medicaid, our resuttanbebetter generaldto the general
schizophrenia population

Another study evaluating guideline concordance of schizophrenia treatment found
that around 37% of patienigerenot fully adherent to their treatmentalmost all of the
patientsin the studyreceivel antipsychotic treatmentand 69%of themreceivel
psychosocial treatmefit. However,upon further examination of the different types of
recommended psychotherapgss than half ofhe patients receiwetguideline recommended
psychosocialreatmentge.g.percentage of patients receiving family education, individual or
group therapy, or cognitive/behavioral treatmertjound 40% of patients receigdoth
pharmacotherapgndpsychotherap§® Given thestudy was conducted on 151 psychiatrist
reported patients, the generalizability is limitdd.addition, the data wagatheredrom
psydiatrissoreport of treatment in the past 30 days, which may not fully capéutain
services use. Our study will improve the generalizéity by using a large data sahdan18-
month followrup period which allows us to better capturbe use opsydotherapy

In addition,Olfsonandcolleaguexonductecdh study comparing the treatnten
patternsetweerschizaffectivedisorderand schizophrenia among the Medicaid population
They found nore than 85% opatients receivedntipsychoticswhile only23% of patients

with schizaffective disorder and 13% of patients with schizophregtaivel psychotherapy
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The estimatedhedicatioradherence rate inithstudy was around 60% for both grodps.
However, this studhas a short followup period (6 months) ardbes nofurtherdistinguish
thetype of psychotherapy usedOur study providea more comprehensive picture of
psychotherapyse by implementing a longer follewp period (18 months) artbcumenthe
typeof psychotherapy usdnstead of using a prevalent cohort as in Olfebal(s gudy, the
new-user desigms appliedin our study, which allowus to better capture the patterns of
psychotherapyse fromtheinitiation of antipsychotidreatment to the end of 48onth
follow-up. In addition, the current study has a broader arradberence measurement
(including both persistency and switching) than the previous study (which measured
adherence as a dichotomous outcqraell our study evaluatesental health related
hospitalizations as well as treatment costs rather than outpasigsit Finally, the main
focus of our study is to compattee health service utilizatidmetween psychotherapy users
and noruserscontrolling for antipsychotic adherence, which is different from the purpose of
Olfsonet alés study.

As mentioned befa, althoughthe efficacy of psychosocial interventions have been
evaluatedthe effectiveness of these interventions remains untieaecause mst studies
that have examined the influendepsychotherapy omedicationadherence have been
conducted aslinical trialswith small sample sizes, tlyeneralizabilityof theseresultsis
limited. A largescale study also allosws togenerate populatielevel estimates of
medication persistenciipspitalizatiorrates and mentahealth related treatment cogite.
the effectivenessamong patients with schizophreni@o our knowledge, thiss the first
study that evaluates the effectiveness of psychotherapgitgsychotic persistencyentat

health related hospitalizationsndtreatment costsBecause we are unable to extract
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remissionratesor disease severitpformationfrom claims, adjunctive psychotherapy is
considered effective if improves persistencyeduces hospitalizatiorates or reduces
treatment costsMany studies were conducted bef@typical antipsychoticaere widely
adopted, which entails a different practice environment than that of. t&lagn the change
in clinical practice, it is necessary te-evaluatelte effectiveness @fdjunctive
psychotherapyespecially in combination with treeconegeneratioragents Finally,
although psychotherapy is recommendedresdgunctive therapy for patients switch their
medication treatments, to the authdnowledge, the effectiveness of psychotherapy on
antipsychotic switching has not been evaluatéds thereforemportant to evaluate the
effectiveness of psychotherapy for further evidence.

This dissertation worknvestigate the role ofpsychothesipy on medication
adherencen a large scaleusingMedicaidclaims data Becausemost studies evaluat¢he
effectiveness gbsychotherapwyn clinical outcomeglittle is known about the influence of
psychotherapy on health care costsawice use This study expargkhe existing literature
by investigaing the influence opsychotherappn schizophrenic health cacestsand
utilization. Findings from his studycanimprove ou understanding dhe effectiveness of
psychotherapy anchnhelp to inform clinicians and policy makeboutthe most

appropriatédreatment options tase for schizophrenjgatients

1.1.3Aims and Hypotheses

Assessing the clinical use afljunctivepsychotherapyps well as itsféect on

medication adherencapatient servicatilization, and costprovides more evidence about
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the effectiveness of psychotherapecifically,this dissertation addresst®se issues by

accomplishing the following aims:

Aim 1: To describethe patterns andfactors associated with theuse of adjunctive

psychotherapy.

Descriptive statisticaas firstapplied to evaluate th@evalence of psychotherapy
andtypes of psychotherageing used Two groupswerecompared: patieatvho received
both pharmacotherapy and psychotherapy versus those who reeeyebdtherappnly.
Because our samples were composeda@tient antipsychotiasers(who werenewly on
their medication treatmenthese patientereless likely to have eived psychotherapy
before the initiation of their pharmacological treatme®ihce previous psychotherapy use
may affect medication use behaviors, for the incident cohort, patients who had a record of
psychotherapy usaefore the initiation of antipsyolic treatment werdropped. i addition
to frequency and types of psychotherapy tisge of psychotherapy initiatiowas also
evaluatedduring thefollow-up periods Types of psychotherapyerecategorized as
individual therapy, fanty therapy, andyroup therapwsingthe Current Procedural
TerminologyandHealthcare Common Procedure Coding Systenes

Patient characteristid@ge, gender, and ethnigityypes ofinitial antipsychotic
treatmeniatypical/typical) andotherphysical as well as mentabmorbid conditionsvere
alsosummarized in Aim 1 Besides descriptive statisticggression modslwereperformed
to assesfactors associated witisychotherapy usandthe resultsvereused tanform the
following analysegAim 2 and Aim 3) Due to limited samples of adjunctive psychotherapy

users patients with different types of psychotheraygre onlycompared descriptivelyAll
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psychotherapy users were combined as one group and compared with patients who did not

receive psychotherapy alogistic regressiomodel

Aim 2: To assess whether the use of adjunctiviEsychotherapyin addition to

pharmacotherapy improves patientadherenceto antipsychotic treatments

Aim 2 used medication persistency as a measure of adherenceonvdare time to
medication discontinuatiofn.e. medication persistengpetween patients who received
adjunctivepsychotherapy and who ditbt. It is hypothesized that patients who receive
adjunctivepsychotherapwre better adherent to their treatment regintieas those who did
not have any psychotherapy

For incident antipsychotic usessirvival analysis techniqueasperformedo evaluate
time from the first prescription tall-causadiscontinuation or the end of folleup. In order
to best reflect a clinichl meaningful discontinuationwb definitionswereapplied to ass
medication discontinuatio a gaplonger tharil5 or 30 daysThis study only evaluated
adherence toral antipsychoti@agentsbut not injectable agents due to limited sample size
(N=101) Patients withnjectable antipsychotic agentgere excluded from thanalysis.

In addition to the main analysissab-analysiswasperformed teevaluatehe
association between the use of psychotherapy and antipsychotic switthinlgypothesized
that patients receiving psychotherapy hal@wer likelihood of medication switching.
Patientsvereconsidered as switchers if thaitiated a secondntipsychotiagent within30
days after thend of supply from the firgntipsychotic agentA sensitivity analysis was
conducted using a 1%ay window to define medication switching. logistic regression was

used to assess thk&diihood of antipsychotic switching between usardnonusers.
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Aim 3: To assess whether receiving adjunctivegychotherapyin addition to

pharmacotherapy reduces hospitalization ratesand health care costs

Aim 3 assesgkthe influence of using adjunctive psychotherapyrenuse of
inpatient services and health care coditss hypothesized that patients whsedadjunctive
psychotherapyavefewer inpatient admissioradlower total health care costsompared to
thosewho do not receive psychotherapiyor hospitalizatios, ahurdle modelvasapplied to
compareherateof hospitalizatiorbeween the two groups duririgefollow-up. Because
the distribution ohealth care costsashighly skewed, a generalized linear modelkused

to compargotal health care costs between the treatment and control groups.

In Aim 2 and Aim 3 patientcharacteristics casystematicallydiffer between those
who receive psychotherapydthose who dmotdue to observable and/or unobservable
confounders. The observable confounders were adjusted by using the multiple regression
techniques as addressed aboFer the unobservable factonsstrumental variabléV)
techniquewvasapplied to reducpotential unobservableonfounding or theendogeneity
issue betweertreatment and control grogpBy applying IV with a twestage regression
model, we should be able to eliminate both obsgand unobserd cofoundingand
estimate the local average treatrneffect(i.e. thefimarginal patients who can be treated

with or without psychotherapy depending on their providiersference)

1.1.4Summary

Althoughnot highly prevalentschizophrenidas contribute substantial functional

and financial burdens fgatients and societyBecause pharmacotherapy alone oftenehas
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limited effect on functionalecovery and many patients do not adhere to their regimens,
psychotherapy has been recommended as an adjunctive tregtnmepitove health
outcomes However,due to the lack of sufficientvedence forthe effectiveness of
psychotherapy, clinicians and policy makers maygbéctantto providepsychotherapyo
patients which couldead to lower quality of care®® In contrast to previous studies, which
have examinethe efficacy of psychotherapy, this study evaldabe effectiveness of
psychotherapwgt apopulation levelising Medicaid claims dataBy contibuting more
evidence abouteeffectiveness of psychotherapy, findirfgsm this studywill help
clinicians tobetterdetermine the clinical use of psychotherapgylditionally, this study
assessdtreatment costassociated with the implementation of adjunctive psychotherapy
With this studybeingconducted based on Medicaid populatidigh the effectiveness and
costsinformationwill be valuable fopolicy makerdo better determinthe allocation of

resource andguideMedicaid coverageecisions
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CHAPTER 2: LITERATURE REVIEW

2.1Schizophrenia: the Disease and the Treatments

2.1.1Symptoms and Diagnosis of Schizophrenia

Due to the broad spectrum of symptoms and signsaihgrether mental disorders, it
is not easy taliagno® schizophreniaCommon signs of schizophrenia include positive
(psychotic)symptoms negative symptoms, and cognitive and/or behavioral impairments
(Table2.1).2 71730 51 pgsitive symptoms appear to reflect an extraction from reality, and the
symptoms are usually presented in a form of false belief (delusions) or false perception
(hallucinations): 1" °% ! Negativesymptomsnvolve loss of emotional or behavioral
expressions Three negative symptoms defig schizophreniareimmobile facial
appearancéffective flattening), diminished quality and thoughts of speech (alogia), and
lack of abilityto initiate or follow througtwith plans (avolition): 17351
Cognitive/behavioraimpairmens include disorganizethinking, disorganizedehavior, and
catatonic motor behaviofs'” *% ** Because cognitive/behavioral impairments appeams

deviations from normal functions, these symptoms are sometimes categorized as positive

symptoms.’



Table 2.1.Clinical Symptoms andFeatures ofSchizophrenia

Cognitlve system or subsystem Schizophrenic symptom
Positive

Perception Hallucinations

Inferentiat thinking Delusions

Language Disorganised speech/formal thought disorder

Behavioural monitoring Disorganised/bizarre/catatonic behaviour
Negative

Conceptual fluency Alogia

Emotional expression Affective blunting

Experiencing pleasure Anhedonia

Volition Avolition

Source:Andreasen NCSymptoms, signs, and diagnosis of schizophrenia
Lancet Aug 19 1995;346(8973):4731.

Two major diagnostic systems for schizophrenia currently used alrg¢heational
Classification of Diseas& enth Edition(ICD-10)>* andthe Diagnostic and Statistical
Manual, Fourth Edition, Text RevisiofDSM-IV-TR).}” Despite some differencethe |ICD
and DSM have similar diagnostic criteriBoth the ICD and DSM identify similar symptoms
and features for the diagnosissghizophrenigand both equire the symptoms to be present
for a long period of time to rule out temporary psychotic symptoms or conditiions
addition, to make a diagnosis of schizophrenia, bwhCD and DSM require the
schizophrenic symptoms are not induced by subsiangge or other medical condit&fe.g.
frontal lobetraumaor other mood disorders}.*® > One differencéetweerthe two systems
is that the ICD requires the symptomspiersistfor at least one month, while the DSM
requires the symptonte bepresent for at least six mosthAnother difference is that DSM
also requires social/occupational dysfunction during the onset of disturldnieelCD does
not” °% ! Table2.2 summarize the diagnosticcriteria from the two systemdifferential
diagnosis of psychotic disorderspvidedin Appendix1, and detagddiagnosticcriteria

for ICD and DSM are provided in Appemés2 and 3.
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Table 2.2. ICD and DSM DiagnosticCriteria for Schizophrenia

Characteristic symptoms Require at least two from a group of positive
and negative symptoms (eg, delusions,
hallucinations, formal thought disorder,
affective blunting); If the symptom is
considered to be typically “schizophrenic”
(eg, voices commenting, thought insertion),
then only one symptom is required

Deterloration In soclal and Required by DSM byt not ICD
occupational functioning

Adequate duration One month of charactenstic symptoms in
ICD; DSM adds a requirement for a total of
six months, including milder prodromal or
residual symptoms

Excluslons The charactenstic symptoms cannot be dug
to a mood disorder or to the effects of a
general medical condition or a psychoactive
substance (either prescribed medications or
drugs of abuse)

Source:Andreasen NCSymptoms, signs, and diagnosis of schizophrenia
Lancet Aug 191995;346(8973):47-81.

2.1.2TreatmeniGuidelines

Numerous guidelines and recommendations for schizophrenia treatments have been
published in the past decadéommonly citedoracticeguidelines and recommendations
include the American Psychiatric Association (APA) Schizophrenia Treatment Guttteline
0 the Schizophrenia Patient Outcomes Research Team (PORT) Treatment
Recommendations; >*and the Expert Consensus Guideline Series: Treatment of
Schizophrenid® Among these guidelines, the APA guideline atig PORT
recommendi@ons are synthesized based on scientific evidembie the Expert Consensus
Guidelineis based on clinical expefispinions®?

Both pharmacological and psychological treatments are recommendedédn th
guidelines Antipsychotic monotherapy riecommendeds the first line treatment for
schizophrenia, especially for theutephase:® *#2% 5253 Two common reasons for

antipsychotic switching are lack of efficacy antblerableside effects® *® *° Switching to
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anotherantipsychotids recommended hatiens do notrespondo the treatment after
maximizng the doser after a substantitleatmenperiod(usually 46 weeks of
treatment)’® *° Long-acting injectable antipsychotics should be considerpdtiénts do not
respoml will with oral antipsychotics or have poor adherence to oral ag&n#s°
Combination therapy, or polypharmacy, is not considered in any of these guidelines
According to thePORT recommendations, combinatiantipsychoticshould onlybe
used for a short period of time whewitching medicationg® 182% 32 53

Unlike pharmacotherapy, however, there are few details aboapftieation of
psychotherapy in a treatment cour3de APA guideline recommendscorporatingpatient
and family educatiomto schizophrenia managemeriamily education is recommended for
both acute and stable phases for family members to undetstadseaseand for
physicians to better evaluate patiéatsnditions througlheinteractionswittp at i ent s 6
family members Because studies have shown that psychosimtelentionsare more
effectivein the continuation phase of treatment thanatie phaseatientlevel
interventions, such as cognitieehavioralpsychotherapyCBT) and social
skillslemploymentrainingare recommended beginning in the stabilization phase and
through the stable pha&e?° The PORT recommendations almgesthatpatients with
schizophrenia should receipsychdherapy in addition to pharmacotherapymprove
health outcome¥,

Similar to the APA guideline, family interventions aeseommended by the PORT
group The individuatlevel interventiod CBTO isrecommended aadjunctive
treatment for patients withdequate pharmacotherapythe stable phasgnce evidence does

not show that CBT is benefal for the acute phasg. Other behavioral interventions, such
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as skills training, assertive community treatment, and supported employment, should also be
provided, but psychoanalyttbherapy defined agitherapies that use interpretation of
unconsciousnaterial and focus on transference and regressionpt recommendet: **

Finally, like the other twguidelines theExpert Consensus Guidelinecommends starting
patient and family education in the acute phase but initiatishgidual psychosocial

treatmentsn the continuationphase™® However, none of thesgiidelinesspecify the

modalities of psychotherapy, or how to integrate psychotherapy with pharmacotherapy into a

treatment course.

2.1.3Pharmacotherapy for Schizophrenia

As mentioned abovgharmacotherapi recommended as the fitshe treatmentor
schizophrenia®?* Typical antipsychoticseduce positive symptonesfectivelyby blocking
dopamine 2 (D2) receptors but often lead to side effects such as extrapyrgmioainss
(EPS) and tardive dyskinesid: ?* * In the 1990s, numerous new ageatgpical
antipsychotis, with a slightly diffeent pharmacological mechanismere developed with
fewer motor sideeffects Evidence has shown thatypical antipsychotg are at least as
effective for positive symptoms &gical antipsychotigsbut whethegtypical antipsychotics
improve negative symptoms and cognitive functions is unéléaf: >*° Althoughatypical
antipsychoticxause fewer motor siekffeds, they are associated with higher incidence of
metabolicsyndromege.g. weight gain, hypertension, and hyperlipidentf&:

While pharmacological treatment is easy to administer and reduces psychotic
symptoms and sigreffectively, it is not a perfect solutiorNon-adherence is a common

problem for pharmacologicéleatment Patients may not adhere to treatment regimens due
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to side effects or lack of efficacy.® * Up to 50% of patientslo not fully remit even with
adequate pharmacotherapy and may still suffer from relapse or residual syrtfpforfidn
addition pharmacotherapglone does not improve cognitive and/or social flametg, which

is important for patienédong-term recovery’ Thereforehow to improve medication
adherence and functional recovery has become an important ispagi€¢ats receiving
antipsychotic treatmenBy studying the effect of adjunctive psychotherapy on medication
adherence, this dissertatiprovidesmore information abouwwhetheruse ofpsychotherapy

improves adherence

2.1.4Psychotherapy for Schizophrenia

In addition topharmacotherapy, psychotherapy has been applied as an alternative
form of treatment for patients with schizophrenfdthough psychotherapy is less effective
for acute symptoms of schizophrenia, it is believed that psychotherapy can ipateve®
medicationradherencandlongterm outcomes’ However, because thegfectivenessf
psychotherapypasnot beencleaty demonstrateat the populationlevel, with the
introduction of antipsychotics (especiadliypical antipsychotigsthe use of psychotherapy
hasdeclined from 44.4% in 1996997 to 28.9% in 2062005>° Using Medical
Expenditure Panel Surve@lfson and Marcus also founchan-statistically significant
decrease in psychotherapy use and incregsearmactherapybetween 1997 and 2068.
This decline may battributable tdoth the introduction cditypicalantipsychotics as well as
theshift in financial incentivesoward prescription managementrecent years®®® Because
of better understanding of thenitations of antipgchotictreatmenin recent years

psychotherapys nowused as an adjunctive therapy with pharmacotherbipy hoped that
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adjunctive psychotherapy will behelpful supplemento pharmacotherapy, which creates a
synergistic effect to improve patienttoames?> °’

Little is knownaboutwhataffect physicianédecisionaboutpsychotherapy referral.
One study assessingferralto group therapy among patients with personality disorders in
Italy found ro association betwegsychotherapyeferral and patienéglemographic or
diagnostic factor§! The authorsuspeatdthat patient8negative attitude toward
interpersonal interactions apdh y s i stereatypssdout group therapy mapfay a role in
the decision making proce¥sKingdon andKirschen interviewed four psychiatrists in
England reported thahé most common reasons for not referring patients sgthizophrenia
to cognitivebehavioral therapy includce belief that patients are not likely to engage in
therapythatpatientsaredoing well with medication treatmeanhddo not need the therapy,
andthatpatients refuséhe referraP? Among nonpsychiatric specialists, lackof
knowledgeabout the disease and psychosocial treatmgitite main reason for not
referral® %
Even thoughmany studies have evaluated thecaify of different types of
psychosocial interventionslinically, there are no standardized interventions that have been
applied as psychotherapBecause different psychosocial interventioftenfocus on
different domains anthaybe delivered by various modalities, the effects of these
interventionsusuallyvary by modalities and outcome measurgsgeneral patients
receiving adjunctive psychioerapy have a lower risk of relapse, better adherence, and better
symptom control Amongdifferent types of psychotherapy, family therapy seenmovide

the most consistent resutilowering relapse rateindividual therapy tends to work when

both kehavioral and cognitive components ex@orporated Unlike family and individual
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therapy, evidence for group therapy is limited, and results are often.mixedollowing
sections introduce common types of psychosocial interventions that may be used in

combination with antipsychotics at different levels.

2.1.4.1 Individuatlevel Interventions

Individual psychotherapy can be definedigderventions with on¢o-one contact
between a patient and a therapfSt.Psychoeducation, social skill training, cognitive
therapy, and cognitivbehavioratherapy(CBT) are common types of individual
interventions for patients with schizophrenighe aim of psychoeducation is to help patients
to have a bettamnderstanding aheir condition and treatments.Although
psychoeducation may redutteefear of side effects and improve patiégasnfidence of
treatment, it does not seem to impeanedication adherence or reduce relapse Tatgs%® ¢’
Psychoeducation may improve adhereimcgome cases, bohly when it contains behavioral
components and support servi¢es,

Cognitive therapy focuses on improving patiémgormation processingbility as
well as recogition of thér environment and dysfunctional thougftsThe goal of cogitive
therapy is to improve patier@ssight andheir medication adherence by improving their
cognitivefunction®® Cognitiveremediation is ofteachievedhrough repeated practice of
certain tasks or techniqués Although cognitive therapy seems to improve cognitive
functions and reduce theerity of delusion, it does not seem to improve other clinical or
functional outcome®® ®° Because the focus of cognitive therapy is not on medication

adherence, its effect on adhece is uncertai® In addition, because the results from

cognitive inteventions are often not generalizableyondthe setting anthe scope of the
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intervention>” ® cognitive therapy is oftensedas an integrated treatméntcombination

with other psychosociahterventions™

Another common interventig social skill training, helps to improve patieygscial
behaviors and maximize their daily functionjigith ahopethat social skill training will
enhance patiend@mployment rate and their loitgrm outcomeslt often requires a longer
training time (more than one year some cas@go allow the positive outcomés occur®®
Evidence has shown that social skill training can improve pafisotgal adjustment and
reduce clinical symptoms, but it does not reduce relapsen@tésprove quality of lifeX ©°
Whether social skill training improves adherence is still unéfe&imilar to
psychoeducation anmbgnitivetherapy, even though social skiléining does not seem to
havea significant effect on patienidiealth outcomes, it may play a role in an integrated
psychosocial intervention, such as CET.

Like all other interventions discussed above, CBT can exist in various.fofing
goal of CBT is to improve patier@iperception of their symptoms and behaviorkelpthem
better respathto changesn their environment and/or their symptortis>’ One central
element of CBT is tbuild a strong alliance between patients and their therdpistsTo
reach tlis goal, CBT often integrasslements from differenypes ofpsychosocial
interventions, such as psychoeducation, open discussion, and other treatment mdghalities
integrating these elementSBT helps patients to explore their disease and symptoms, learn
coping strategies, and receive cognitive traifiiriy Evidence has shown that CBT can
effectively reduce overall symptomsyt the effect of CBT at different disease phasis
needs to beetermined® ** *” Despitelimited evidencesomebelievethat CBTcan also

help toimprove medication adherence and reduetapse rate¥ However, whether CBT
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improve patientinsight remains uncled?. >’ After the end of the treatment, the efteat

CBT may last for six months to two yedrs.

2.1.4.2 Family-level Interventions
The goal of familylevel intervention is tamprove family membe@&understandingf
the disease and treatment, provide strategies for coping and disease management, and reduce
stress and anxiefp the family™ " 3* 437 %9t is hoped that family therapy can reduce the
rate of relapse by improving interactionsveeén patients and theirmfaly members Similar
to indvidual therapy, the form anarientationof family therapy variesFor example,
psychoeducation, behavioral oriented therapy, and diseegeationrmanagementan all be
applied athefamily level?® In addition to family members or key relatives, patients
themselves can also be included inttie@tment sessions
Compare to standard care, family intervention has been shown to reduce relapse
rates andhe duration of hospitalizatiofi->® ** It is reported that the twgear relpse rate
for patients receing family therapy ranged from 17% to 36% On average, the relapse
rate for patients with family therapy is around 24%mpared to 64% for those who receive
routine caré. Hogarty anctolleagus found that family thepy successfullyeduce the
relapse rate during the first year (19% for the fanmtgrventiongroup and 41% for the
drugtreated group), and the effect ertor two years (29%for the intervention group
versus 62%or thecomparisorgroup.®* **> A similar effect was also reported in a meta
analysis conducted by Pitschafalz et al’® Their results indicated that family

psychoeducationan reduce cumulative relapse and rehospitalization rates from 60% to less

than 30% over two yearsn addition to reduag therisks of relapse, studies haakso found
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that family intervention can improve medication adherence and improve patients
employment rate’”

Similar tocertainindividual interventions, the effexof family thergpy may go
beyondtreatment duration and exist for a period of time after the end of the interv&ntion.
The effect of relapse reduction from family interventions mayflar one to two years, and it
seems to be positively correlateith the duration of treatmefit. * In general, family
therapy is more effective for patients who received more than ten sessions or six months of

treatment’

2.1.4.3 Group-level Interventions

Group therapy allows patients and/or their family members to seek support from their
peers to improve outcomes, ahdan be defined by three criteri§l) a group of people is
gathered for some therapeutic goal, (2) a professioparebeader is present &ssisthe
group, and (3) the relationships and interactions between group members are used as tools for
clarification, motivation, or behavioral change® Most interventionsit theindividual or
family levels can also be appliedtaegroup level

Similar to some other psychologidgatatmenimodalities, the goal of grouperapyis
to improwep a t i soarliskllé and recognition of stress as well as focus on social/personal
adjustment and quality of lifeGrouptherapyprovides greater social support and social
networkng by enhancing patierdselationship with others (e.pealth care providers, family
members, and other patients), which facilitatésrmationexchange and improseself
esteent® A randomized trial comparing brief group CBT versus brief group

psychoeducatiodemonstratethe shorterm effect of group CBT on readmission reduction,
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but no significant difference were found regardilygiptom and adherence improvemént.
Like other psychotherapies, the effects of grmyel psychotherapies vary acrossdst
desigrs and populatioa Relatively few interventionbave beeronducted athegroup

level, and the results of grougvel therapy are mixed: *> ©

2.1.4.4 Summary

Overall, patientsvho receive both pharmacotherapy and psychotheragye
approximately65%better responsian those whonly receivepharmacotherapy’. Among
the different types of interventiosscusse@bove more trials support the efficacy of
family, followed by individual therap$> ® In contrast, theis limited evidencdor group
therapy®®> Regarding interventionrientatiors, behavioral and cognitiveriented
interventions seem to consistently produce median effectatzess trialswhile verbal
therapies produce a smaller average effect size with a vad@tionacross different
delivery methods®

Given theheterogeneityf study interventionand outcome measurdbere is no
clearconclusiomabout the effect of psychotherapy on patiéhealthoutcomes
Neverthelessthe combieduse ofpsychotherapyand pharmacotherapy generally
consideredo haveadditiveor synergstic effects compared to psychotherapy or
pharmacotherapy alorf&.*> "> "*Becausemost trials assessed the outcomwéhin oneyear
(only few studies follow patients more than one year or uwdoyears)thelong-term
effects of psychotheramrenot clear With an 18month followup periodthis dissertation

provides long-termevidence of psychotherapy.
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In addition toimplementingdifferenttypes of psychotherapy for different treatment
purposes, psychotherapy can als@ppliedat differentstage of a treatment course to
provide different supportAt the acute phaspsychotherapgan be used to help patients and
their families to hava better understandingf the disease, recognize the necessity of
medication treatment, and reduce thaiess®’ During the stabilized phase, psychotherapy
should continuously emphasize the importance of treatment, help patemtify new roles,
and set reasonable treatment g8alBinally, at the maintenance phapsychosocial
interventionscan help patients to maximize their social functioning and ideoyifynal
copingstrategies’ Generally, gychosocial interventions seem todftective for treatment
resistant or for stabilized schizophrenia patiénts’ ® By examining whether adjunctive
psychotherapy improve patieGedherence and reduce treatments ¢tstsdissertation

extend our knowledge about the effectness of psychotherapy

2.2 Medication Adherence

2.2.1Definition of Medication Adherence

Medication adherence, or compliance, can be definéthasxtent to which a patient
acts in accordance with the prescribed interval and dose of a dosing re@§infieshould
reflect whether a patient takmedications with the right dose at tlight time There are
many ways to measure adherence, such as patient or relativepsetf pill countingand
pharmacy refill record§’ However there areurrently no standard ways to measure
medication adherencé8ecause adherence is often not aroethone phenomenon, it is often

difficult to have an appropriate aagcurateneasurement of adherence
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Many studies have evaluated medication adheramcksachhas usediifferent
measurements and definitioobadherence Studies have found low correlats between
adherence measures by selfing, significant othefgating, and pill count> 2" "which
raises questions about the validity of gejport techniquesin addition to seklreport
techniquesa growing methodo measure medication adherence is to use pharmacy claims
data®® "®8 However, challenges of using claims data include how to best estimate
adherence andetermininghe most appropriate cut poito dichotomize medication
adherencé® "8 83841t is generally agrekthat a cut point of 0.8 (or 80% of adhece)
provides meaningfuhformation todistinguish between adheteand noradherenpatients
when usingnedicationpossessiomatio (MPR) orproportion ofdayscovered (PDC) as a
measurement of adhererfée?® ’® 8 81 Onestudy has also reportéds valid toselect a
cutpoint of 0.8 to distinguish adherent versustadherent patientshen using subsequent

hospitalization as the outcome of prediction.

2.2.2Factors Associated with Medication Adherence

There are several factors associated with-audimerence Forgetfulness is one
common reason for low adherence, and many pateawvsindicatedthat areminderwould
be helpful to improve their adherencé” # Lack of efficacy or poor response is another
reason for low adheren¢&®’ Around 68% of patients stppdtaking their medications
during the first year of treatmebecause of lasof efficacy® Intolerable side effectsuch
as extrapyramidal symdromes and weigin, can also lead to neadherencé® * Other
factors that may contribute to poor adherence include shorter duration of disease, previous

nonadherence, higher dose of antipsychotrs] poor alliance with therapists®’ 8
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Patients with substance abuse and lower family support were also found to be less likely to
adhere to their regimer6.2% 889

Although patient demographics and type of antipsychotic use are gemeialyed
to beassociated with different adherence levels, no clear assosiatvafound between
nonadherene and age, gender, ethnicity, marital stausgme, oreducation levet® 27 &
Similarly, even though there is some evidence showiagpatients with weakgerceived
susceptibility of relapse arftbspitalizatioror lowerperceivedenefit ofmedication
treatmentre more likely to be neadherent to their regimen, it is not without controvéfsy.

Use ofatypical antipsychoticgs another factor that is believed to be related to better
adherence Onestudy found that compared typical antipsychotiausers, patienteceiving
atypical antipsychoticare more likely tdeadherent to their medication regimen and fill
their presciptionson time?® However, this study did not adjust for potential confounders,
andthe definition of adherence was very loose (defined as PDC betweear2{120%)2°
Despite thigositive finding,anotherstudy reports anppositefinding,®* andmany studies
have not foundtypical antipsychotic$o significantly improve adherence compared to
typical antipsychoticg* 2% 3033

Substance abuse is another factor associated with poor adheré#ée®* A
Canadiarstudy found patients who used cannabis were 0.46 (95% Ci0B2a%times as
likely to adhere to their regimen #®sewho did notusecannabis Howeveralcohol use
was not found to be significant in the adjusted mé¥ddlwo studies conducted using
Veterans Affairs (VA) data or INA settingsreported that substance abuse or alcohol and
drug problemsncrease the odds pbor adherencsignificantly®® ** It has also been shown

that substance abysacludingcannabis uses a risk factorfor medication discontinuation
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or nonradherencamong the firsepisode patienty %> The hazard ratias estimateds?2.4

(95% Cl:1.5-3.9)for nonadherencand6.4 (95% Cl:1.2-35.6) for treatment dropodt.

Finally, using data fronthe European Schizophrenf@utpatients Helth Outcomes (SOHO)
study,it is reportedhat alcohol dependence, substance abuse, and baseline adherence were
all significant predictors of adherence during follow’8ip.

Poor insighor negativeattitudestoward the disease and treatmargalsocommonly
cited reasosifor poor adherenc®. 288 949 Because insight can be measliremany
different ways, different studies often have different definition of insight. Two common
ways to define insight afgatient®awareness dhe diseaser their beliefs abouthe
treatment A study investigahg patients withschizophreniar bipolar disorder in Taiwan
foundthat at the baseline interviemedicationadherence was only significantly associated
with insight into treatment but natsightinto diseasé® However neitherof these factors
were associated with adherence in the follqwinterviewone year latet®

Since patients with schizophrenia usually have cognitive abélwavioralproblems,
they may not be able to follow the treatment regimemsaynot recognize the importance
of their medication treatmeft.?” 3! 88|t is reported that patients with more severe
symptoms or substance abuse are more likely to have poor jfisf§ht *‘andthatthese
patients may not respomwell as othergo psychotherapy’ °° Rittmannsberger et al. also
pointed that poor insight can be either a cause or a result afdi@rencé® Some have
proposedo usepsychosocial interventions, suchaagnitivebehavioral therapyr
interventionsguided bythe Health Belief Modeto improve patientsinsight®’ 8 %
Factors such as disease severity, other comarbittalconditions, and current

inpatient statuavealsobeenfound to have mixed effects on medication adheréhadéo
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consistentelationshipshave been foundetween medication adherence aotizophrenia
subtypesand health belief§. In addition, dily dose and administrative route of
antipsychotics were not found to be related to-adherencé® 2’ The relationship between
dosage and adherence seeémbe curvilinear given that low doses may lack efficacy and
higher doses may produce intolerable side effeétinally, thenumber of adjunctive
psychotropic medications asnotfound to beassociated witadherencé®

Among environmetal factors, greater social support has been shown to have a
positive effect on adherenéé Patients who receive support from relatives or friends are
more likely to adhere to their antipsychoti¢sowever, the positive effect may be
diminished if the relatiorsp betweerthe patients and their relatives/friends is stre<ful.
Financial burdescan be anothenvironmentabarrier for adherenceMany patients
discontinte their antipsychotics due to costslin addition to costdack of transportation or
access can also lead to partial or-aoiherencé’ In thisdissertationthe relationships
between patienfgge, gender, race, and their adheremee evaluatedWe also tesd
whethertypes ofinitial antipsychotiaeceived, treatent modification, andther comorbid

conditionswereassociated with different adherence levels.

2.2.30utcomes Associated with Nerherence

Patients with low adherence rates often experience negative outcomes, such as worse
symptoms, lower socidlinctioning higher risk of relapse/hospitalization, longer hospital
stay, and a higher frequency of emergency room Vi&it§.2% 882 89. 99101 sing California
Medicaid claims data, Weiden et tdlund afidoseresponsérelationship between

medication gaps and risk of rehospitalizati@ompared to patients without any gaps during
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aoneyear observation, patients with a gap of 1 to 10 days, 11 to 30 days, or more than 30
days were 1.98 (95%onfidence intervalCl: 1.273.25), 2.81 (95% CI: 1.80.64), and 3.96
(95% CI: 2.546.50) times as likely to have at least one memeallthrelated

rehospitalization during the followp period respectively’* However, due to the cross
sectional design, the cgal relationship between medication gaps and hospitalizaésmet
evident Figure2.1 below illustrates the relationship between maxingap days and

rehospitalization.

Figure 2.1. Assaiation betweenM aximum Gap Days andPercentage ofPatients
Rehospitalized

Percentage of patients
hospitalized

0 1-10 11-30 >30 Total

Maximum gap (days within one year)

& All pairwise comparisons were siginificant at p<.005.
SourceWeiden PJ, Kozma C, Grogg A, LockleaPartial compliance and risk oghospitalization
among California Medicaid patients with schizophreRisychiatr ServAug 2004;55(8):88@91.

A study conducted by Weiden and Olfson , using the National Institute of Mental
Health 1986 Client/Patient Sample Survey, estimated thaboimehly relapse rate after
hospitaldischarge was 3.5%, 11.0%, and 8.4% for patiehib maintained their medications,
who had discontinued their treatments (faolinerence), and who had their treatments
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withdrawnby their clinicians, respectively. Compared to the 35% rehospitalization rate for
patients who are adherenttheir regimen, around 50% onbn-adherent patients will be
rehospitalized within one year after discharge, and by the end of the second year, over 80%
of thenonadherenpatients will be rehospitalized (compared to the less than 60%
rehospitalization rate of adherent patients)t is also documented that the estimated risk of
relapse for patients who withdraw from their medicatr@atment ranges from 60% to 80%,
regardless of the duration of previauaintenancéherapy™' Instead ofneasuring

medication adherence and hospitalization concurrently, Valerettalrfound poor

adherence as a predictor for future hospitalizati®atients with poor adherence were 1.6
timesaslikely to be admitted in the following ye#fianthose who were adheréfit.

Besides a higher risk of hospitalization, remtherence is also related to a longer
hospital stay A study found that among patients who were admitted, those who were not
adherent had more psychiatric inpatient days than thoseveteadherent (33 v®4 days,
p< 0.0001f* Anotherstudy showed that the exage number of inpatient days was 13.9 for
patients with a 3nonth gap and 3.6 for those who did have agap (p<0.01?% In addition,
poor adherence is associated with high inpatient céstsund 40% of the rehospitalization
costswereattributableto nonadherencé® and the estimated amount of hospital costs was
$3,400 for noradherent patients and $1,025 to $1,799 for adherent pafiefitsiowever,
because of the higher pharmacy costs for adherent patients, even thaunghatibat
services costaere higher, théotal costs for noradherent patients may not be higher
compared to adherepatients® 1%

Although not filling a prescription on time is an issiexcess filling can be

problematic asvell. Using cumulative possession ration as an adherence measurement,
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Gilmer andcolleaguedgound that both nomdherent patients (ratio<0.8) afekcess fillere
(ratio>1.1) had a higher hospitalization rate compared to patientsverieadherent
(psydiatric hospitalization rate: 34.9% for nanherent patients, 24.8% for excess fillers,
and 13.5% for adherent patient$)Similar findings are also presenteda study conducted

by Valenstein et alThey foundthat patients with low adherence (MPR<0.8) were 2.4 times
as likely to be admitteds those who liegood adherence (C#§IPRX.1), and the odds for
patients who excessively titheir prescriptions (MPR>1.1) was 3.0 times the odds for
those with good adheren@e< 0.0001f" Figure2.2 illustrates the proportion of patients
being hospitalized at different MPRs.

Figure 2.2. MPR and Percentage ofPatients with a Psychiatric Admission in
Fiscal Year 1999 (N= 48,148)
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SourceValenstein M, Copeland LA, Blow FC, et &8lharmacy data identify poorly adherent patients
with schizophrenia at increased risk for admissidad Care Aug 2002;40(8):6339.

In contrast, Eaddy anmblleagueslid not find a higher odds of hospitalization for the
fover compliard group’®® In their study, medication complige was measured by the
continuous, multiple intervahedicationsavailable(CMA) method, and patients were
categorized as partially compliant (CMA<80%), complian®4800 C MA O , and évesly
compliant (CMA>125%) Only the partial compliant group was faito have a higher risk
of hospitalization than the compliant group (OR=1.49, p<0.881However, unlike
previous studiesyhichincluded only patients with schizophrenia, this study includes both
schizophrenia and bipolar populations

In summary, poor adherence is often associatedwatBesymptoms ana higher
risk of relapse ohospitalizationOnce admittedpon-adherent patients may have a longer
inpatient stay than adherent patier®n-adherence ialsoassociated with higher cosif
inpatient servicesHowever, due to the higher pharmacy costs for adheegrgnts, the total
costfor nonadherent patintsmaynot be higher Given that noradherence is often not
attributedto a single factor, and it is not an-al-none situationit is necessarto study this

problem from different angles and comewith multiple solutions

2.3 Adjunctive Psychotherapy andHealth Related Outcomes

2.3.1Adjunctive Psychotherapy and Medication Adherence

Regardless of some discrepancies generally believed thgisychotherapgan
improve medicatiomdherencé.*® *>” Compared to patients who lgrreceive mediation

treatment patients receiving interventions emphasizimgdication taking behavioese more
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likely to fill their prescriptions on timé& However,most interventions that have
successfully improved adherence contain certain behavioral changing or psaiiiémg
components Simply improving patient8knowledge by psychoeducation without any

motivation orsupporive techniquesioes not seem to improve adherence effectivély®®

102, 103

2.3.2Adjunctive Psychotherapgand Hospital Utilization

Psychotherapy has been showrettectivelyreduce relapse ratasd rik of
hospitalizations According to a metanalysis conducted by Mojtabai &k, the frequency of
relapse was around 20% lower for patients receiving psychotherapy in addition to
pharmacotherapy thahosewho received pharmacotheraplpne® A similar result was
reported in a study evaluating the effect of family interventidrstudy found that thewvo-
year relapse rate was 40% for patients receiving any form of family interventions and 75%
for patients without the interventionis.

Among different types of interventions, family interventions have shown the most
promising results in reducirthe risk ofrelapse and hospitalizatidh.?® ”® By improving
patients and their family membéisrowledgeof schizophrenia and treatment,
psychoeducationan havea shoriterm effect on reducing relapse and rehospitabpati
rates?” ®® In addition psychotherapy maduce inpatient days from approximately 8.5
days to 6 day§® Besides family therapyndividuatlevelinterventionsespecially CBT,
havealsobeenconsistently shown to have positive efeah patientésymptoms andelapse

r.at6.41, 43,104
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2.3.3Adjunctive Psychotherapy and Health Care Costs

There is limited eidence for the effect ggsychotherapgn treatment cost&\mong
the Medicare population, the mean cost per person was estimated as $411, $158, and $688
for individual, family, and group therapy in 89, respectively’® A significant decrease of
psychotherapy expenditures was folretweenl 998 and 200#rom theMedical
Expenditure Panel Survey (MERSAnnual expendituréor psychotherapy was $10.94
billion (71% of outpatient mentdlealth expenditure) in 1998 and was $billfon (44.7%
of outpatient mentathealth expendituden 2007(p<0.01)>° Mean expenditures per
psychotherapgecrease by 23% from 1997 to 2008 ($112.80 versus $94.95, p<0.001), and
the mean expenditures for psychotherapy from Medicaid also declined by *£7.3%.
Onereview article repogthattheuse of psychotherapy does not significantly
increase health care cofts patients with psychosis For patientsvho hadstressful
relationshipgheir relativesa27% lower mean costs per patigrds reportedor thosewho
receivecthe family interventioncompared to thasual caré® Another study found a nen
significant reduction of total costeer a tweyear followup for the intervention (CBT)
group compared to the control group (treatment as usialis believed that the increased
costs of the implementation of psychosocial interventions wfésetby the decreased costs
of other mentahealth service§' '%°
Although treatments costs have been evaluated in previous studiesf gaminhas
its own limitatiors. With claims datg Dixon et al is consideredio have anore accurate
measurement of treatment costs, thietfocusof the study ioon the Medicarerather tharthe
Medicaid populatiof® As discussed previously, most patients with schizophrenia are

covered under Medicaid. Patients under Medicare can be a highly selected group with
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limited generalizability. The cost measurement maylbess accuratéor studies using MEPS
because coshformationin MEPScame from selfepors and imputation In addition,rather
than focusing on schizophrenia, stedyusing MEPSgrouped schizophrenia with other
psychoses (ICED: 297299)togetherto assess costs Finally, two previous trial, one
assessing the effective of family therapy for high expressed emotion families, and the other
one assess the effect of CBT, were conducted witlall sample sizes (N<108 1% In
addition,thestudyevaluaing CBT wasconductedn United Kingdom and nstead of getting
cost informatiordirectly from claims, costwereestimated based onterviewinformation

as well aexternal sources such Trust of th&UNational Health Service$® Giventhe
limitations of thee studiesa comprehensivevaluationof treatment costs associated with
psychotherapyse in thdJnited Statess needed This dissertation improveke accuracy of
diagnosis and cost information using Medicaid claims, and with a larger sample size, our

resultsaremore generalizab)eespecially to the Medicaid population.

2.4 Conceptual Framework
The following sectionslescribethe conceptuaframeworkthatis used to guide this
dissertation The proposed framework is based on Anders8&shavioral modekith

modificatiors of somekey components

2.4.1Andersen's Behavioral Model of Health Servitlse

Andersends Behavior al Mo d e |l of Heal t h Ser
1960s to assess familiesd use of heal th car e

develop policies that improve equitable accd85dt was developed to both predict and
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explain health service us¥. Since the development of the initial modehdis been revised
several timesIn the 1990s, the model incorporated health outcomes and revealed dynamic
and recursive relationships among outcomes, heatiahor, and population

characersitcs®® ® The most recent revision of theodel was in 2008In addition to

individual characteristics, the model emphasizes contextual characteristics, such as

organization, community, and prider-relevantfactors(Figure2.3).:%®

Figure 2.3. Andersends Behavioral Model of Health Service Use

Health

Contextual Characteristics Individual Characteristics Behaviors Outcomes
| / 3 B |
PREDISPOSING — ENABLING —NEED PREDISPOSING —ENABLING — NEED Personal Perceived
) ' ) ' N . Health Health
Demographic Heaith Policy Environmental Demographic Financing Perceived Practices
Soclial Finlancing Plopulﬂinn | | [ ‘
| Health Indices  [~™ Social Organization Evaluasted |- | [~
Beliefs Organization | Process of Evaluated
Beliefs Medical Care Health
Use of Consumer
Personal Satisfaction
Health
Services

Source:Andersen RMNational health surveys and the behavioral model of health servicdded€are Jul
2008;46(7):647%653.

Three components from this model were used to guide the conceptual framework in
this dissertation: individual characteristics, health behaviors, and health outddnues the
individual characteristics, predisposingacacteristics are factors that exist before the onset
of the disease, which explain thieelihood of health service usé’ 1% 1°sych factors
include demographics (age, gender, race), social structure (education, occupation, ethnicity),

and health beliefs (attitudes, values, knowledde}° Because social structure and health
39



belief factors are unavailable in a claims dataket dissertatiorincludesonly age, gender,
and race as pregissing variables.

Enabling resources are the fAmeanso that
services?"19% 1% These factors refer to the availability of health servidsabling
resources include personal resources (income, health insuranceg@ad seurce of care)
and community resources (rural/urban residential area, provider types, and facilities)
Although the patients in this study are all Medicaid beneficiaries, their health utilization may
still be affected by different reimbursement hwk. In this studya rural/urban indicator
andan indicator for differentoverage policiem different states (lllinoiskansas, Minnesota,
and North Carolinagreclassifiedas enabling factors

The third component under patient characteristioged This factor describes the

iillness levelo of an individual anfd™i s the

Bot h p at-pereaivédnéed ane dlifically@vated need are included under this
component®” ° Notice that in the latest revised model, perceived and evaluated health are
also identified as health outcomes and can affect individual characteristics (especially the
ineedd component)®andtheal sh uldsgésesgedlyi ent s o
comorbidphysical and mentalonditions.

In addition to patient characteristics, several variables in this study are considered as
health behaviors in the moddPersonal health practicesdediet and exercise), process of
medical care (e.gounseling and prescriptions), and use of personal health services (e.g
physician visits and hospital services) are three components under health béfaiibese
variables may interact with one another and influence health outcé@dmesiependent

variablein this study, medication adherence, is considered pi®cess of medical care factor.
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Another dependent variablegspitalization, is considered ase of health services under
health behaviorsindependent variables, such as use of psychotherapy and types of
antipsychotic usedian be list as factors undamocess of medical caemduse of personal
health services

Finally, although the predisposing, enabling, and need factoed| argortant
components of the determination of health service use, it is important to know that those
factors may have different explanatory power when different types of servicesaduated
According to Andersen,dzause hospital services are often received for more serious
problems, it is expected that predisposing and need characteristics are the primary
explanation factor?” 1% In contrast, ambulatory physician services are expected to be
explained by all three components of patient characteristics, because conditions leading to

physician services are often less serious and dematfding.

2.4.2Proposed Conceptual Framework

The proposed conceptual framework for this dissertation is based on Andersen's
Behavioral Model of Health Services Usks mentionedreviously, three key components
(individual characteristics, health behaviors, and health outganesised to guidihis

study Figure2.4 shows he conceptual framework for this dissertation

41



A%

Figure 2.4. Proposed Conceptual Framework
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Foll owing Andersendés model |, heal th behavi
patientso pr edi s p enslling§tatg iradigatgrmetip@olitash statisticar a c e )
areg, and needphysical and mentalomorbidities) characteristicdn addition to social
demographic factors, health belief is also placed as one of the predisposing factors according
to Andersé&ndoskmodelder sends model, which | 1ist
satisfaction as health outcomessitroposed modedonsiders health behavior (medication
adherence) and use of health sz (type of antipsychotic us@d use of adjunctive
psychotherapy) as fAhealth behaviorso, while
considered as fihealth outcomeso.

In addition, he synthesized model incorporates two feedback loops from health
outcomes to health bkehavsoassamddpahaenpabdia
will change after experiencing certain health outconfies example, a patient may become
moreadherent to his/her regimen after experiencing a hospitalizationeenpp at i ent 0 s
health status may also change after receiving certain inpatient servicespatignt may
receive more intensive treatment and become healthier/sicker after disclidegieles
indirect effects, it is also assumed that enabling and need characteristics have a direct effect
on health behaviors and health outcomfésr instance, differergtates may have different
policies and patients limg in differentstatesnay hae different leved of access to health
care servicesNeed is assumed to directly affect health outcomes because a patient can
experience an outcome (éwospitalization) regardless of his/her health behaviors (ex
adherence or neadherence) if the patin tcanditionbecomes more severeastly, health

outcomes are assumed to influence health beliefs dirdediients may have different health
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beliefs after experiencing certain health outcantes instance, a patient may perceive
antipsychotics abeing ineffective after being hospitalized several times

The key independent variable, use of adjunctive psychotherapy, is considered as a
factor under health behavior$he assumption is that adjunctive psychotherapy changes
p at i health el@efs bymproving patients and/or their family memb&astitude toward
the disease and treatmeitsychotherapy can also affect patiémgdication use behaviors
(i.e. adherere) if it contains behavioral modification components or focuses on adherence
improvement.Although it can be argued that health beliefs may have a direct influence on
health behaviors and outcomes, based on the Andersen Model, health beliefs do not affect
health behavior or outcomes directliherefore, in the proposed model, health beliefs can

only affect health behaviors and outcomes through enabling and need. factors
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CHAPTER 3: METHODS

3.1Data Source and Aims

Data for this studyvereobtained fronthe 2001 to P03 Medicaid Analytic eXtract
(MAX) files. The persorevel data contain records for individuals wivereenrolled in
Medicaid at least one day during the year, including demographic informatiodgt= gf
birth, gender, race), enroliment statiisalth service utilization, and treatment costs
Prescription drug information, such as prescription filling dd&gs supplyand payment,
wereidentified from the claim$** Four stateswereincluded for analysedflinois, Kansas
MinnesotaandNorth Carolina Thesefour statesverechosen becauge the authois
knowledgethey did not have any majpharmaceuticgbolicy chang&such as prior
authorization or number of prescription restrictédit could affect antipsychotic use and
adherenceluring 2001 t®2003. In addition, because the use of psychotherapy has declined
in recent years, using 2001 to 2003 data alyv usto identifya larger sample of

psychotherapy user®atafrom thesestatesvere usedo accomplish the following aims:

Aim 1: To describethe patterns andfactors associated with theuse of adjunctive

psychotherapy.

Descriptive statisticaere firstapplied to evaluate the prevalence of psychotherapy
and types of psychotherapy being usedequency and percentage of psychotherapy use

werereported In addition to the patterns of psychotiygy use, patierdharacteristicsvere



compared acrodsvo groups(patients with both pharmacotherapy and psychotheramsus
patients with pharmacotherapjong. A logistic regressiomvasperformed to assess factors

associated with psychotherapy use

Aim 2: To assess whether the use of adjunctivisychotherapyin combination with

pharmacotherapy improves patientadherenceto antipsychotic treatments

Survival analygs wereperformed to assess time to treatment discontinuaaigay
excessl5 or 30days)among the new antipsychotic usehs addition, a sutanalysis was
conducted to asseti® likelihood of medication switchingetweernpsychotherapy useend

nonusers

Aim 3: To assess whether receiving adjunctivesychotherapyin combination with

pharmacotherapy reduces hospitalization ratesand health care costs

Due to a high proportion of zerastwo-part count model (aundle model was
applied toevaluatehe rate of hospitalizatiabetween the two groups during follayp.
With non-normally distributechealth care costgeneralized linear modalvereused to

compare health care costs betwpsyichotherapy users and rosers

3.2 Study Designand Sample

This study construetia posttestonly design with nonequivalent groupsing 2001
to 2003 Medicaid claims data he study sample includgpatients whdad been diagnosed
with schizophrenia and wHhted at least one antipsychotic prescribed duringetmeliment

period Because itipsychoticscould also be used to treat bipolar disorder, patients
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diagnosed with bipolar disorders at any time duringstbdy periodvereexcluded to reduce
confounding In addition, to avoid dual eligibility and to best capture health utilization,
patientswereexcludedf they wereyounger thari8 or older thar62 yearsld in 2001
Figure3.1 describes the timeframe appliedAim 2 andAim 3. Patients with
schizophreniavereidentified usinghe International Classification of Disease, Ninth
version, Clinical Modification{ICD-9-CM) code of 295.xx To be included, a patiemtas
required to have at leashe inpatientr two outpatient diagnoses of schizophresmg time
during the study periodEach patientvasassigned an indedate, which is the date of their
first antipsychotic prescription filled during the enroliment pefiégril 1%, 2001 toJune31%,
2002) A pre-index (orfiscreening) periodwasassigned a80 days before the index date
whichwasused to assess patieditsstory ofmedicationand health service use.ll patiens
werefollowed for18 months (or 58 days) after the index dat&pecificinclusion/exclusion

criteriaare described in the following section.

Figure 3.1. Study Design and Timeframe

Preindex period Follow-up period

s N N
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Inclusion/Exclusion Criteria for Incident Antipsychotic Users

This study investigatethe effectiveness of psychotherapy using an incident cohort
design(i.e. newuser design). Usingnincident cohort can elimate some biaséstroduced
by prevalent cohogt First, the newuser design eliminates tiiealthy usayeffect’*? In
this case, to be included as a prevalent case, a patient has to have at least one record of
antipsychotic use during the piredex period. Therefore, we are more likely to include
patients who are already stable (or better adherent) on their medications than those who are
not. This phenomenon not only leads to a selection bias butaisaound our results by
patient®immortal time (in ths case, time that by definition, a patient has to stay on
treatment). In addition, the use of a treatment aftewarieswith factors associated with the
treatment itselt!? For example, the use of adjunctipeychotherapis likely to be afécted
by previous adherence or outcomes. A patient may receive psychotherapy because of his/her
poor adherence. The nawger design eliminates these two problems by implementing a
washout period whichwashes outthe history of previoumedicationuse tehaviors and by
measuring the baselimdaracteristicgrior to the implement of the treatmét. Incident

cases (new antipsychotic usemsgreidentified following the inclusion/exclusion criteria

describedelow.

Inclusion criteria:

1. Patients with at leasine inpatientr two outpatient diagnoses of schizophrenia

(ICD-9-CM: 295.xx)any time during the study period.
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2. Patients withmo antipsychotic filledrecordsduring thefi p-f e d e x 0(9 er i o d
days before the index dat@nd at leastne antipsychotic filled during the
enrollment period.

3. Patientswvererequired to haveontinuous eligibilityfrom the preindex period
(threemonths before the index date the end of followup period(546 days

after the index date)

Exclusion criteia:

1. Because antipsychotic®uldalso be used to treat bipolar disorder, to reduce
confoundingoy other indication, @tients with a bipolar diagnogjseeTable3.1

for ICD-9 Codesht any time during the study periagreexcluded

Table 3.1. ICD-9 Codes for Bipolar Disorder

Diagnosis ICD9-CMcodes
Bipolar | 296.0, 296.1, 296-296.7
Bipolar Il 296.89

Bipolar Unspecified 296.80
Cyclothymt Disorder  301.13

2. Patientsyounger than age of 18 older than age of 62 years2001were
excluded Becausehis study focuses on adults with schizophrenia, we exdlude
patients younger than 18 years.oltb fully capture health care utilization under
Medicaid, we excludd those whowvould turn65 years old and beconeéigible
for Medicare during the study period

3. To best capture patief@nedication/health service utilization, patiemtso ever

enrolled in a managed care planagthout full Medicaid benefitsvereexcluded.
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. Patients with aecordof along-term care facilitystayat any time during the study
wereexcludeddue to potential incomplete pharmacy recards,

. Patients who were hospitalized in the-prdex periodvereexcludedbecause
these patienteeremorelikely to have more serious symptoms or to be treatment
resistant compared to other patients.

. Patients with a record of psychotherapy in theipdex periodvereexcluded
because previous psychotherapight affect their medication use behaviors and
thusconfound our results.

. Patients with a claim of injection or lorarting antipsychotics, such as
haloperidol decanoate or fluphenazine decaneateeexcludedbecause these
patientsmight have different characteristics (irnadherent to oral agents or

6, 1820

treatmentesistan or potential inconsistent records of days suppfy.

3.3Measurements

3.3.1Psychotherapy

The use of adjunctive psychotherapy sdrag the dependent variable for Aim 1 and

key independent variable for Aim 2 andTable3.3), andit wasmeasuredluring the

follow-up period Psychotherapy useasdefined as a dichotomous variable to indicate

whether a patient ever received psychotherapy (yesIwg.to limited sample sizes, our

analyses were not stratified by the type of psyotaipy.

The use of psychotherapyasidentified by theCurrent Procedural Terminologgnd

Healthcare Common Procedure Coding Systentes (CPT/HCPCS). Codes included in this

study are 908090809 and 9087%individual psychotherapy), 9084884 7and90849
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(family psychotherapy)and90853as well a®90857 (group therapy). Notice that 90849
Amul f ami €y gr oup wagssatpgoiredtahfamilyathenapy herk sensitivity
analysiswasconducted to check how the results would change if 988d&egorized as
group therapy.Interactivepsychotherapgnd psychoanalyserenot included in this study
because interactive psychotherapgfitenused inchildren and psychoanalysis is not

recommended by the guidelines

3.3.2Dependent variabldsr Aim 2 and 3

The dependent variablésr Aim 2 and Aim 3aremedication adheren¢@im 2),
hospitalizatios, andtreatment costAim 3). The following sectioedescribehe

measurement®r medication adherence, hospitalizagpandtreatment costs

3.3.2.1 Medication Adherencand Switching

Medication Adherence

Medication adherencgasa s s e s s e d alkcausanédicatian discontinuation
Number of days to discontinuation weaculated for eacpatient AlthoughCramer and
colleagus have arguethat medication adherence and medication persistency should be
better defined and distinguish&dn this dissertation, medication persistency is considered
as one component of adherendéeasuring medication persistency as a function of gaps
between refills has been recommended by Sikka et al., for its ability to reflect medication
cortinuity and suitability for survival analys?. Medicationdiscontinuation is defined as a
gapof 30 daysor morebetween medication refillsThis definition is chosen based on the

findings thata gap longer than 30 days increased the hazardspitalization by 509" and
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around 90% of rehospitalized patients had a gap of 30 (@)rdays prior to their
rehospitalizatior® Because there is cury no standard definition of medicatio
discontinuationto best reveal different scenarios of discontinuation and provide clinically
meaningful information, a sensitivity analysis usangap oflL5 daysor morewasalso be
conducted? 8 13 A 15-day gap is chosen becaustadies have shown that even adey

gap could be associated with a higher risk of hospitaliz&fidffandit is also recommended

to define a gap (15 days) as half of the days supply (30 tfays).

Antipsychotic Switching

The other dependent variable in Aim 2 was antipsychotic switching, measwred as
binary variable which indicates whether a patient ever switched antipsychotics during the
follow-up. Based oma review, medication switching is often defined as using ardiffe
drug within a perioaf time after the initial treatment wdiled.*** However, different
studiesusually apply different timeframe, and some of them oegadditionalcriteriato
define switching****® In this study, switching wa defined asnitiating a different
antipsychotic agent withiB0 days after thend ofthe previoussupply We choose to define
switching as initiating a second drug after finishing the first duwgplybecause this
approach allowed us to clearly sepasatéchingfrom potential augmentinglefinedas
initiating a second drug before finishing the previous sumdg Eection 3.3.3 for detaildn
addition, asensitivity analysisvasconducted ugag a B-day windowto define medication

switching.
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3.3.2.2 Hospitalizatiors

Hospitalizatiors weremeasured as the number of metitablthrelated inpatient
admissions durig follow-up. Using Weiden andolleague8definition®* mentathealth
related hospitalizatiowasdefined as having an inpatient record with a primary diagnosis
code of schizophrenia, depression, anxiety, other psychoses, or dgifiabke.2). The
broad definition of mentahealthrelated hospitalization aNes us to capture all possible
admissions associated with the index diagnosis of schizopfifemisis definition has been

widely usedm other studies as wéft, 1*> 119

Table 3.2. ICD-9 Codes forM ental-Health Related Hospitalizations

Diagnosis ICD9-CMcodes

Shizophrenia 295

Depression 296.2, 296.3, 296.9, 300.4, 309.0, 311

Anxiety 300.0, 300.2, 300.3, 306.9, 308, 309.2, 3p90DB.9
Cther psychoses 297, 298, 2993001, 302.8 307.9

Dementia 290, 291.2, 310.9, 331.0

SourceWeiden PJ, Kozma C, Grogg A, LockleaPartial compliance and risk of rehospitalization
among California Medicaid patients with schizophreRisychiatr ServAug 2004;55(8):88®1.

3.3.2.3 Treatment Costs

Treatment costweremeasured as inpatient costs, outpatient costs, pharmacy costs,
and total costsInpatient costsverecalculated as the total amount phidMedicaid for
mentathealthrelatedhospitalizations Outpatient costs includeMedicaid payment for
mentathealthrelated visits and outpatient medical serviedgsich wereidentifiedfrom
outpatient claims with the ICD codes presented Table3.2. Pharmacy costs includall
antipsychotic medicationgaid by Medicaid Finally, total costsverecalculated as the sum

of inpatient, outpatient, and pharmacy cof2ecause patiend®ut-of-pocket costs are
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usually low for Medicaid beneficiariedefocusis on payes costs in thistudy All costs
wereadjusted to 2003 dollars usitige U.S. AnnualConsumer Price IndeXedical Gare
component?® The dependent variablesid key independent variablere summarized in

Table3.3.

Table 3.3. Summary of the DependentVariables and Key I ndependentVariable

| Variable | Description | Type
Dependent Variablesor Aim 2 and 3
Aim2 | Adherence Time to allcause discontinuation (number| Continuous
of days)
Aim 2 | Switching Whether a patient hagwitched Dichotomous (yes/no)

antipsychotic during the followp

Aim 3 | Hospitalizatios | Rate of hospitalization during the followp | Count
period (number of hospitalization/persen

time)
Aim 3 | Treatment um of Medicaid payment fomental Gontinuous
Costs healthrelatedinpatient, outpatient, and
antipsychotics
Key Independent Variable (Dependent variable for Aim 1)
All Use of Receiving psychotherapy during the folloy Dichotomougyes/no)
Aims | Adjunctive up period

Psychotherapy

3.3.30theradjustedvariables

According to the proposed conceptual framework, several fatti@rsmay also
affect theuse of psychotherapy and/or thhetcomes of interestTherefore, it is important to
adjust these factors in our analysé@sible3.4 belowdescribs otheradjustedvariablesbased

on the proposedonceptual frameworandaims
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Table 3.4. Description of Other Adjusted Variables

| Variable Description | Type
Other Independent Variables
Predisposing Characteristics
Age Agein 2001 Categorical
Al (1835, 3650, >50)
Aims Gender Gender Binary (Male/Female)
Race Race/ethnicity Categorical
(White, Black, Other)
Enabling Characteristics
State indicator | An indicator of different states (a proxy to| Categorical
control for different policies in different (IL, KS, MN, NC
All state)
Aims | Metropolitan Indicates whether an Medicaid enrollee | Binary (MSA: yes/no)
StatisticalArea | lives in a MSA
(MSA)
NeedCharacteristics
Comorbidities | Physicalmeasured by Charlson Continuous
Comorbidity Index
Al Mental: dummies for depression, Binary (yes/no)
alcohol/substance abuse, and other
. psychosis
Alms Health Behavior
Type ofinitial Type ofthe first antipsychotidilled Binary @Atypical/Typical
antipsychotic
Treatment
. Anindicator for medication modification | Binary (yes/no)
Aim | Treatment . L o .
283 | Modification (either medication switching, augmenting
or both)
Antipsychotic adherence during the follew Binary (Adherence
Aim 3 | Adherence up, measured by?DC PD@D.8: non-adherence

PDC<0.3

Agewasmeasured as the year of age in 200e found no significant differences

coding either age as a continuous or categorical variable. Thereforeasgategorized

into three groups (age from 18 to 35, 36 to 50, and older than 50 yeairs gétla more

meaningful estimates between age grodpsaddition to the percentage of patients in

different age groups, mean age was also reported in the descriptive statistical table.
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Race was categorized as White, Black, and otH&leck race was coded as an
independent category because a previous study has shown that African Americans were less
likely to receive psychotherapy than Causation patf@n®e separated other races from
White and Black because patients with different races may have different percéption o
schizophrenia and its treatment. However, due to small sample sizes, we grouped other race
(including Asian, Hispanic, Pacific Islanders, and patients with multiple races) into one
category.

Because different statesuallyhave different Medicaid pigies, it is important to
control for effects thatreattributble to different benefit design&mall variationwas found
in thefour states in this study, lllinoigkansas MinnesotaandNorth Carolinain terms of
physcian and psychologistervices.In 2003 all of thefour states covered physician
services, antivo of themcovered psychologist services (lllinois and North Carolina did not
coverpsychologisservice). The copaymenfor physician and psychologist visits ranged
from $1 to 8. lllinois and Minnesotaenerallydid not restricthe number of physician and
psychologist visits In Kansas patients werémited to 12 office visits and 32 kios of
psychotherapy per year, aNerth Carolinacovered up t@4 ambuatory visits per gar'?

Coveragdor mental health/substance abuse rehabilitatiah norhospital
public/mental health cliniservicesvassimilar across th&ur states. Allfour states covered
mental health/substance abuse rehabilitea®well as nomospital public/mental health
clinic sevices as oflanuary2003, and most of them diwt limit the servicer varied by
different level @ care. Kansas limited substance abuse merto three treatment episodes
over alifetime, andNorth Carolinarequiredprior approval ifpatiens have more than eight

outpatient psychiatric visitsRegardinghon-hospital public/mental health clinic services,
56



Kansas required a $3 copayment per visit and limited coverage to 4nfiguoup or
family therapy per year and 200 hswfpsychotherapy and substance abuse services
lifetime. Public health clinic wsitswere not covered in Kansaandpatients inNorth
Carolinawererestricted to 24 ambulatory public health clinic visits per year (in limits with
other specifiegractitionery.*?*

All f our states coveredutpatienthospital services in 2003ansas required a $3
copayment for a neemergency visit, and neemergency visits counted towéttte
physician visit limit. North Carolina requed $3 per visit with a prior approval requirement
for eight or more outpatiemqisychiatricvisits, and the number of nemergency visits per
year was limited to 2dalone with limits forother specifiegractitionery. The copayment
for a nonemergencyisit in ER was $6 in Minnesotg’

In terms ofprescription drugsall four states provided prescription drug coverage, and
the copaymenper prescription ranged from $1 to 832003. Most states did not limit the

number of prescriptiacovered per monttexcept for North Carolina(limit of six

prescriptionger month)?* Table3.5 summarizeslifferentcoveragainderthesefour states.
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Table 3.5. Summary of State Coveragefor Mental -Health Related Services

States lllinois Kansas Minnesota North Carolina
Coverage
Physician Services $2/visit $2/visit $ 3/visit for non $3/visit
(Coverage (12 office visits/year, preventative (24 ambulatory

Limitations and Prior
Authorization
Requirement)

1 inpatient hospital
visit/day, 1 office
consultation/

2 months, 1 inpatient
hospital consultation

service except
mental health

visit/year included in
limits with other
specified
practitioners)

/10 days)
Psychologist Service Not covered $3/office visit Covered, with no Not covered
(Gverage (32 hours specified
Limitations) psychotherapy/year copayment or
in combination with coverage
other providers) limitations
Mental Health and Covered, with no Covered, with no Covered, with no Covered, with no
Substance Abuse specified specified copayment specified specified copaymen
Rehabilitation copayment (Services limited to | copayment (Mental (Prior authorization
Services (Limits for substance abuse an{ health service and| was required if more
substance abuse 3 treatments visit limits vary) than 8 psychiatric
services vary by episode/lifetime) Visits)
established levels
of care)
NonHospital Covered, with no $3/visit $3/visit for non Covered, with no
Public/Mental Health specified (32 hours individual| preventive services specified copaymen
Clinic Services copayment or psych therapylyear, except mental (Limited to 24
coverage 40 hours group or health ambulatory
limitations family therapyl/year, visits/year to Public
psych therapy and Health Clinic

substance abuse

included in limits




6S

services limited to
200hours/lifetime,

Public Health Clinics

not covered)

with other specified
practitioners. Prior
authorization was
required if more
than 8 psychiatric

rehabmust be
restorative)

Visits)
Outpatient Hospital | Covered, with no | $3/non-emergency | $6/ non-emergency $3/visit
Services specified visit visit in ER (24 noremergency
copayment or (Nonemergency visits/year included
coverage visits count toward in limits with other
limitations physician visit limit,

specified
practitioners. Prior
authorization was
required if more
than 8 psychiatric
Visits)

Prescription Drugs

$3/brand RX,
$1/genericRx

$3/Rx

Covered, with no
specified
copayment
(Prior authorization
was required for
non-preferred and
brand Rx when

generic available)

$3/brand RX,

$1/generic Rx
(6 Rx/month, Rx
must be generic
unless dispense as
written)

Source: The Henry J. Kaiser Family Foundation. Medicaid Benefits: Online Datdiigs&@medicaidbenefits.kff.org/index.jsp
Accessed Aug. 15, 2010.



http://medicaidbenefits.kff.org/index.jsp

Metropolitan Statistical Aress(MSAs) wereidentifiedusingthe 2009 list of
metropolitan and micropolitan statistical areas defined by the U.S. Office of Management
and Budget (OMB).A MSA contains a core urban area with at least 50,000 or psmgle
and its adjacent areas that are highly integrated with the core urbdfa8ate and county
codes were used to generate the FedefamationProcessing Standard (FIPS) coddsch
allowedusto identify countiedistedundera MSAin the Medicaid dat&? 23

Comorbidities were also adjusteddause comorbid conditions are likely to affect
bothtreatment plans (i.¢heuse of psychotherapy) and health outcomesHhaspitalizations
andtreatmentosts) In this study, we ugsktwo approaches to measure physical ienahtal
comorbid conditions Physical comorbiditiesveremeasured by Charlson Comorbidity Index
(Deyoand Quars version)?**?°, while mentalcomorbiditieswereadjusted using disease
specific indicators focommon comorbid mental conditionssathizophrenigdepression,
alcohol/substance abusexiety,and othepsychoses Charlson Comorbidity Index (CCI)
adjuststhe risk of mortality by weighting selectednditions'®* Each patiengota
summary scoréCharlson omorbidityscorespased on the number aseverity of his/her
comorbid coditions.

Charlson Comorbidity Index is chosen over ott@mmonly used comorbidity
indexes(such asgheElixhausernndex and Chronic Disease Scofe) several reasons
Unlike Elixhauser Index, which does not weight different comorbidities and keeps them
separatelyCCl assigns weights to different conditions based on the rigkpatient
mortality, which should better reflect a pati@noverall disease severityn adition,
becausahe Elixhauser Index includes several mental conditions (alcohol abuse, drug abuse,

psychoses, and depression) that are not counted iru€i@gjthe Elixhauser Index will
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prohibit usfrom separating the effects of thesdectednental conorbidities from other
physical comorbiditis  Sincethe outcomes of interest in this study are all mem¢ailth
related, the effect of these mentamorbidities may be different from physical comorbidities,
and itmay be inappropriate to count a mem@ahdition the same as a physical condition
Finally, CCl is considered more stable thHahronic Disease Scobecause Chronic Disease
Scoreuses pharmacsecordsfor risk adjustmentwhichis more dynamithen diagnosis
codes As a result, CCWas chosewver the Chronic Disease Scamdthe Elixhauserndex
Charlson Comorbidity Indewas first developed and designed for medical records
Deyo et aladapted ifor administrative dataset research using{&DM diagnosis
codest?® Their codes were then updated by Quan and colledgu@sble3.6 shows the

ICD-9-CM caodes for comorbid conditions

Table 3.6. ICD-9CM codes of Charlson @morbidity Index

Conditions ICD9CM
Myocardial infarct 410, 412
Congestive heart failure 39891, 40201, 402.11, 402.91,

404.01, 404.03, 404.11, 404.1:
404.91, 404.93, 425:425.9,

428
Peripheral vascular disease 093.0,437.3440-441, 443.1
4439, 47.1, 557.1, 557.9, V43
Cerebrovascular disease 362.34,430-438
Dementia 290, 29.1, 331.2
Chronic pulmoary disease 416.8, 416.9, 49605, 506.4,
508.1, 508.8
Rheumatic Disease 446.5,710.6/10.4, 714.0
714.2,714.8, 725
Peptic Ucer disease 531-534
Mild liver disease 070.22, 070.23, 070.32, 070.3:

070.44, 070.54, 070.6, 070.9,
570571, 573.3, 573.473.8,
573.9,V42.7
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Diabetes
Hemiplegieor paraplegia

Renal disease

Any malignancy, including
lymphomaand leukemia, except
malignant neoplasm of skin
Moderate or severe liver disease
Metastatic solid tumor

AIDS

250
334.1,342-343,344.0344.6,
344.9
403.01, 403.11, 403.91404.02,
404.03, 404.12, 404.13, 404.9:
404.93,582, 583.0583.7, 585
586, 588.0, V42.0, V45.1, V56
140172, 174195.8, 200208,
238.6

456.0456.2, 572.572.8
196-199
042-044

Source:Quan H, Sundararajan Walfon P, et alCoding algorithms for defining
comorbidities in ICB9-CM and ICB10 administrative datdMed Care Nov 2005;
43(11):113@09.

Although CCI provides a good adjustment for physical comorbidities, it does not
adjustfor mental conditions Sincethis study examinghealth related outcomes among
schizophrenigatients it isimportant to adjust for common mental comorbidities in this
group We thereforencludefour dummies to indicate whether a patiend depression,
alcohd/substance abusanxiety,or otherpsychoses Codesused to identifydepression and
other psychosesereadoptedrom Weiden et a? which werethe same ICE9-CM codes
used to identifypsychiatrichospitalizations For alcoholéubstance abuse, we dskelCD-
9-CM codes proposed by Elixhauserd Quart?® **” Comorbid conditionsveremeasured
at baseline using the pmedex periodo screen for comorbiditiesTable3.7 shows the ICB

9-CM codes used talentify mental comorbidities
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Table 3.7. ICD-9-CM Codes forM ental Comorbidities

Diagnosis ICD9-CMcodes

Depression 296.2, 296.3, 296.9, 300.4, 309.0, 311

Substance Abuse Alcohol abuse 265.2, 291.1291.3, 291.891.9, 303.0,

(Alcohol/Drug Abuse 303.9, 305.0, 357.5, 425.5, 535.3, 57371..3, V11.3
Drugabuse: 292, 304, 305.305.9, V65.42

Anxiety 300.0, 300.2, 300.3, 306.9, 308, 309.2, 309.4, 309.9

Other psychoses 290, 291.2 297, 298, 299, 300.1, 302.807.9 310.9,

(including dementia) 331.0

Source:Weiden PJ, Kozma C, Grogg A, LockleaPartial compliance and risk of rehospitalization
among California Medicaid patients with schizophreRisychiatr ServAug 2004;55(8):88®1.

Quan H,Sundararajan V, Halfon P, et &loding algorithms for defining
comorbidities in ICB9-CM and ICD10 administrative datded Care Nov 2005;
43(11):11309.

Another covariate controlled in this study wgsé of antipsychoticse because it
could be assciated with the use of psychotherapy as well as the outcomes of interest.
Instead of measuring the type of antipsychotic useguhe followup period, we cbse to
use the type of initial antipsychotic treatment as an indi¢atdype ofantipsychot use.
Using the initial treatment assignment alexlus to assess the baseline antipsychotic
assignment which occurred before or with the first psychothem@pgausanany patients
with schizophreniagwitch or use different types of antipsychotic conently, this intento-
treat approach not onbroidsthe crossover and the endogeneity isfisweerthe type of
antipsychotic received and psychotherapyduieing the followup, but also provides a
clearertemporalassociation between the antipsychotic assignment and psychotherapy use.

Medication adherenaduring the followup period wasneasured agroportion of
dayscovered (PDC), defined as the proportion of days a patieipiescribed medications
available during the follovup period. PDC haseen found to have the highest praget

validity for hospitalization among patients with diab&teand hadeen used to assess
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antipsychotic adherence among patients with schizophrenia in previous Stidfés

study comparing eight different adherence measures, using Arkansas Medicaid claims data,
found that PDC is one of the bestdictors of allcause and menthlealthrelated
hospitalization'® In addition, unlikemedicationpossessiomatio, which may overestimate
medcation adherence, PDC provides a more conservative estimate of adhétBes
thereforerecommended as an adherence measure, especially when multiple drugs in a class

are prescribed concurrent§? Specifically, the formula used to calculate PDC is:

PDC = @p 1%, capped at® 1*°

In this study, a cupoint of 80% was used to categorfaét adherence (PDE 80%)

versus noradherencéPDC<80%). As discussed in section 2.2.1, P®80%has been

considered as a valid epbint to distinguish adherence versus-aoiherencé? 2@ 78 80. 81

and it has alsbeen adopted by several other studfe€ 8 & 8l|nsteadof predict mean

adherence (PDE&corg, dichotomizing adherence allsws to predidhg the probability of

nonradherence given a set of characteristics of a patient, which is more clinically meaningful.
Two special cases need to be considered when calcul@@g@lypharmacy and

switching For patients who were on multiple antipsychotics, a givem@agonsidered as

covered if at least one antipsychotiasavailable on that day. In other words, all folloyy

days with at least one antipsychaiailablewerecounted in the numerator of PDC. For

patientsswitchingantipsychotics, if thererasno gap before the switching occurred, the days

covered by the new agenkretreated as the days covered by the old agenwanelcounted
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cumulatively in the numeratoiGaps due to switching (i.e. patients start a new agent after the
gap)are notcounted in the numeratbecause the Expe@onsensusuideline does not
recommend a gap before the initiation of the new afjefif Therefore, regardless of the
initiation of a new agent,ng given daywascounted in the numerator of PDC asdas
therewasat least one antipsychotgentavailable, and thisalculationwasconsistently
applied across all situations.

In addition to PDC, an indicator of medication modification was also added to the
regression models in Aim 3. Alscussegreviously, PDC is capped at one and only count
the proportion of days covered by antipsychotics. Therefore, PDC does not count any
potential switching or augmenting of antipsychotics that may affect the use of psychotherapy
as well aooutcomes of interests (hospitalizations and treatment costs). To better capture the
potential medication switching or augmenting, another dummy vamaseaddedn Aim 3
to indicate whether a patient had modified his/her treatment reglorerg the fdow-up. A
patient was considered having modified his/heantipsychotidreatment if he/she had
switched oraugmengd his/her antipsychotics during the follayp period. Antipsychotic
switching was defined as havingldferent antipsychoticefilled within a30 or 15day
window afterthe end of the previoumntipsychoticsupply(section 3.3.2.1). In contrast to
switching, medication augmenting was measured as an initiatioditbéent antipsychotic
refilled beforethe end of théastantipsychoticsupply. By combining these two indicators
together, the treatment modification dummy should be able to capture all the potential

switching, augmenting, or concurrent use of antipsychotics.
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3.3.3.1Independent variables for Aim 1

Aim 1 evaluatd patternsand predictoref adjunctive psychotherapy ugges versus
no). The covariates included in the model for Ainvére age, gender, racstatesMSA,
comorbiditiesandtypes ofinitial antipsychotidreatment According to the proposed
conceptual modegge, gender, and raeeereconsidered apredisposindactors State
indicator,which capturel the effects of different policies among stagesdMSA, which
capture the effect of being in different geographic argaral versus urbanjyyere
consideredis enabling facter Comorbidities (botlphysicalandmenta) wereclassified as
need factors.

Becausesomehealth behaviorsanaffect the use of psychotherapy during the follow
up period(as discussed in section 2.4 8pe ofinitial antipsychotic uséatypical versus
typical) werealsoincluded in the model for Aim 1Hypotheticalassociatios between each

independent variablend psychotherapy use are summalirel able3.8.

Table 3.8. Hypothetical Associations betweehndependentand DependentVariables
for Aim 1

Use ofadjunctivepsychotherapy

Older ge -

Female gnder ??

Racec honwhite -

State ?7?

MSA +

Higher number of amorbidities- Physical + or nodifference
Higher number of amorbidities- Mental +

Typeof initial antipsychoticuse- Typical +

(+) positive association;)(negative association, (?@annot be determined
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3.3.3.2 Independent variables for Aim 2

Aim 2 assessl the association between psychotherapy useaahgsychotic

adherencétime to discontinuation and antipsychotic switchingpe, gender, and raeeere

includedas predisposing characteristicState andMSA indicatorswereclassified as

enabling factors Physicalandmentalcomorbiditieswereincluded as need characteristics

Type ofinitial antipsychotic used@asincluded in the modelsa healthbehavioal factorthat

may affectboth psychotherapy use apdtient®adherencéevels Table3.9 summarizethe

relationshipdbetweerthe independent and dependent variatdesim 2.

Table 3.9. Hypothetical Associations betweeihndependentand DependentVariables for

Aim 2

Use ofadjunctive Adherence Switching

psychotherapy

Use of adjunctive + -
psychotherapy
Older age - + or nodifference + or no difference
Female gender ?? + or no difference | + or no difference
Racec nonwhite - - or no difference + or no difference
State ?? ?? ??
MSA + + ?7?

Higher number of
comorbiditiesg Physical

+ or no difference

- or no difference

No difference

Higher number of
comorbidities¢ Mental

+

+

Types ofnitial antipsychotics
Typical

+

(+) positive association;) (hegative association, (??) cannot be determined
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3.3.3.3 Independent variables for Aim 3

Hospitalizations

Aim 3 first examinedhe association between the use of adjunctive psychotherapy
and the risk of hospitalizatiorAge, gender, and raceereclassifiedas predisposing factars
StateandMSA wereclassifiedasenabling factas for inpatient service useSimilar toAim 1
and Aim 2, need characteristwasmeasured bgomorbidities andtype ofinitial
antipsychotic treatment was considered as a health behavioral factor.

In addition, adherencand an indicator of treatment modificatidaring the follow

up werealso included asealth behaviofactorsin Aim 3 because the occurrence of

hospitalizatiorshouldbe related to the concurremiedication usindpehaviordan the same

period of time Table3.10 describes the relationships between the independent and

dependent variables ftine hospitalization model iAim 3.

Table 3.10. Hypothetical Associationshetweenlndependentand DependentVariables

for the Hospitalization Model in Aim 3

Use ofadjunctive Psychiatric
psychotherapy hospitalization

Use of adjunctive psychotherapy -

Older age - +

Female gender ?? - or no difference
Racec nonwhite - +

State ?7? ?2?

MSA + 27

Higher number of comorbidities
physical

+ or no difference

+ or no difference

Higher number of comorbidities + +
mental

Types ofnitial antipsychotics Typical + +
Better adherence during the followp -
Modified antipsychotic treatments + +

during the followup

(+)positive association;Y negative association, (??) cannot be determined
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Treatment Costs

Regardinghe costmodel| age, gender, and raaereconsidered as patient
characteristics that could affect the use of adjungsyehotherapgps well as treatment
costs Similar to previous aimstate and MSAndicatorswereincludedin the modehs
enabling factors Because treatment costereassessed from a pageperspective
(Medicaid payment)and different statesould have differenteimbursement rates, we
controled for the state level effeet Compare to patients living in a RMBA, patients who
lived in a MSA may have higher outpatient and medication costs because they have better
accesgo health care and thusave a higheutilization rate of outpatient and pharmacy
services However, patients living in MSA may not have higher inpatient costs than
patients lived in a nGMSA if patients lived in a MSA&anbetter control for their conditions
with better access to outpatteservices

Physical and mental comorbiditiegere also included in the modes need factors
that couldalso affect both psychotherapy use and treatment cogpe ofinitial
antipsychotic usevasincluded lecauset wasdirectly associaté with treatmet costs In
addition, nedication adherence duritige follow-up wasincluded in the model because
whether a patient adher& his/her treatmerdouldhave a direct effect on healthrgee
utilization, which affectedreatment costsSimilar to the hospitalization model, an indicator
of treatment modification was included in the cost model given that changes in regimens was
directly associated with antipsychotic costs and could be indirectly associated with other
treatment costsTable3.11 summarizes the relationships betwéssindependent and

dependent variables for the cost model in Aim 3.
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Table 3.11. Hypothetical Associations betweehndependent andDependentVariables

for the Treatment CostModel in Aim 3

Use of adjunctive| Inpatient | Outpatient | Medication | Total Costs
psychotherapy Costs Cost Costs

Use of adjunctive - + + -0or no

psychotherapy difference

Older age ?? + + ?? orno +

difference

Female gender ?? ?? +0rno ?? orno ??0rno
difference | difference | difference

Racec nonwhite - + - - ??

State ?? ?? ?? ?? ??

MSA + - + + +

Higher number of + or no difference| + or no + + +

comorbiditiesg difference

physical

Higher number of + + + + +

comorbiditiesg

mental

Type ofinitial + + + -orNo +

antipsychotics difference

Typical

Better adherence - - -0or no + ?7?

during the followup difference

Treatment + + + - - +

modification during

the follow-up

(+) positive association;) negative association, (??) cannot be determined

3.4 Statistical Analysis by Aims

This section explains the analytical plans by Aims. [Ratestruction]ogistic

regressions, and survival analysisreperformedusing SAS 9.ZCary, NC) Hurdlemodes,

generalized linear modelmstrumental variable analyses, and bootsnegpeperformed

using STATA 10(College Station, TX).Statistical significacewas determined as alpha less

than 0.05using twasided tests
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3.4.1Aim 1: To describe the patterns afattorsassociated with these of adjunctive

psychotherapy

Aim 1 beganwith comparisons afwo groups:1) patients with both @rmacotherapy
and psychotherapy arj patients wittpharmacotherapgnly. Patient characteristics and
other clinical factorsveresummarizedor these twayroups Due toinsufficient samplesize
our analyses were nbirther stratifed by typeof psychotherapy use

To better understand athattreatment stage patients initiated thgsychotherapy
time of psychotherapy initiatiowasevaluated Incidenceof differenttypes of
psychotherapywassummarized with frequency and percentage ovbBreemonth interval
(i.e. every three months in thellow-up period. Time of psychotherapy initiatiowas
reported as number and percentage of patients newly inibateslychotherapy duringach
of thethreemonth intervals

Forunadjusted statistical testdest and Chisquare testwereused to compare the
distributions of contiuous and categorical variablestween th@sychotherapy users and
nonusers For the adjusted analysis, a multiple logistic regress@asused to identify
factors associated with the use of psychotherapy @tbhohized ayes/no) during the follow

up. The model for Aim 1s:

, | CECDQRAAT OEAOADPU OOA

r 1 !'CAr " AT AAOC2AAA 30AQ0A- 3!

[ 0 EUOKIAIAl OAEAEOEROAT Al i TROAEAEOEAO
Age: avectorof agebetween 18 and 35, &), and >50 years old da 2001
Gender: a vector of male and female gender

Race: a vector of White, Black, and Other race
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State: a vector of state indicators (IL, KS, MN, NC)

MSA: a vector of MSA versus RMBA

Physical comorbidities: a scalar of Charlson Comorbid@tore
Mentalcomorbidities: a set of scalar indicating whether a patient had specified
mental comorbidities (depression, alcohol abuse, drug abuse, anxiety, dementia,

other psychosis)

3.4.2Aim 2: To assess whether the use of adjungisyechotherapy in combination with

pharmacotherapy improves patieddslherencéo antipsychotic treatments

H2.1: Among nevantipsychotiaisers patientswho receive adjunctive psychotherapy stay
on medication treatment longer thpatientswho do not receive psychotherapy.
H2.2 Patients reeiving adjunctive psychotherapy are less likely to swatdipsychotics

than patients without adjunctive psychotherapy.

Given thatmedication adherenagas measured as number of days to antipsychotic
discontinuation, £ox proportionahazardnodelwasused to assess time to discontinuation
Because medication switchimgasa dichotomous variable, a logistic regressi@asused to
assess the likelihood of switchingatients who were hospitalized before their
discontinuation will be treated as cengboases at the time of hospitalization

Because th€ox proportionahazardmodel assumes proportional hazard between the
two groups, we first testithis assumption by plotting the log of cumulative elZar each
of the two groups In addition aninteraction term of time and psychotherapy asd log
time [psychotherapy*log(t)jvasadded to the Cox model to check the proportional hazard

assumption Since the interaction term was statistically significant, which meant the
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proportional hazard assumtgn was violatedthe interaction terrwaskept in the Cox model
to allow the hazard to be nggroportional over time

A lotgistic regressionwas used to assess medication switching, measured as ever
switch versus never switch during the folleyw. In addition to the original definition of
switching (defined as an initiation of a different antipsychotic during a 30-dag%vindow
after the ad of the last supply), two sensitivitiasalyses were conducted using different
definitions of switching. ri addition to the originally defined switchers, patients who
initiated a second antipsychotic agent before the end of the last supply and neveacke
to usetheir first antipsychotic agent were also defined as switchere first sensitivity
analysis. However,dzause it was difficult to distinguish switching from augmenting in
patients with multiple switching on one or more antipsychoticgng patients who filled a
second antipsychotic drug before the enthetast supplyof the initial antipsychoticonly
patientswho switchedantipsychoticonce were re&eoded as switchers in the first sensitivity
analysis model. In the second sendyianalysis, treatment modification (including both
augmenting and switching) was used as the dependent vanisiiglad oimedication
switching Although treatment modification includes both augmenting and switching, this
variable should capture all di¢ switching activities which allows us to assess the effect of
psychotherapy on medication switching (especially patients with multiple switching) from a

different angle.Models used to assess Aim 2 are:
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[ 1 Psychot heAgey ' AT AAO2AAA 30A0A

 -3! 1 0EUOKIAIATI OAEAERMEAOal comorbidities

[ 40D A ENEGEDOOAEAOER] O

Psychotherapy: an indicator of psychotherapy use

Age: avector of agebetween 18 and 35, &, and >50 years old da 2001
Gender: a vector of male and female gender

Race: a vector dfvhite, Black, and Other race

State: a vector of state indicators (IL, KS, MN, NC)

MSA: a vector of MSA versus RbMBA

Physical comorbidities: a scalar of Charlson Comorbidity Index

Mental comorbidities: a set @kctorsindicating whether a patient had sgped
mental comorbidities (depression, alcohol abuse, drug abuse, anxiety, dementia,
other psychosis)

Type ofinitial antipsychotic treatment vectorof the type ontipsychotica patient
initially received &typical versus typical

3.4.3Aim 3: Toassess whether receiving adjuncipsychotherapy in combination with

pharmacotherapy reduces total health care costs and hospitalization rates

H3.1: Patients receiving adjunctive psychotherapy have a lower rate of hospitalstton

patients who do raeceive psychotherapy.
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H3.2: Patients receiving adjunctive psychotherapy have lower inpatient and total costs, but

higher outpatient and pharmacy costs compared to those who do not receive psychotherapy.

As described in section 3.32 hospitalizationvasmeasured ashe number of
hospitalizationgluring the followup period and ahurdle modelwasused to comparéhe
hospitalization ratebetween the two groups$-or the cost analyses, a generalized linear
model (GLM)wasappliedbecauséhedistribution of treatment costs whghly skewed
Thelink function of the GLM modelvas choselased on tests abrmality. Each
dependent variablMastransformed by different functional forms (e.g. log transformation or
power transformation), and noality tests were then performed to assess whether the
transformed dependent variab@snormally distributed. If the distribution of dependent
variablewas close to normal, theansformatioal form was selected as the link function.
Thedistributionwas tested using modified Park test proposed by Manning and Mulfghy

Due tothe high proportion of zeronpatientcosts a two-part modewasappliedto
compareheinpatient costs betwegrsychotherapy users and Rosers The first partof the
model wasa logistic regression which predectthe probabilityof having norzeroinpatient
costs, and the second padsa GLM with agamma distribution ahalog link function For
outpatient costs, a GLM model with gamma distribution and a log link function was applied,
and models with gamma distribution and power link function were applied to medication
costs and total treatment costedes.

In addition, the predicted values from each of the outcome models were calculated
and reported. The incremental costsgeychotherapysers versus nemsers were also

calculated.For two-part models (hospitalizations and inpatient costs), the expected values
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from the firstpart, the secongart, and two parts combined were all reported. The
unconditional expected values from the {part models were calculated as (the predicted
probability from the firsipart model)*(the expected number from the seepaid nodel). A
bootstrap program with 1,000 replications was then used to calculdtiasheorrecte®5%

confidence intervalsThe model used to assess hospitalization rate is:

( OOA(ITAOPEOAI EUAOCETT O

[ r OOUAET OEAOABY ' AT AAO2AAA 30A0A

[ - 3! 1 OEUOKIAIAT OAEAEOEROAI Ai i 1T OAEAEOEAO
r 4UBAEN EIOEQEDOUWABAOEAT O

r ' AEAOAF AAOCAAOGITAABNEAAOET 1

The model used to assess treatment costs is:

, #1 00 1 OOUAEI OERAOACEAY) ' AT AAO2AAA 30A0A

[ -3! 1 OEUOKIAIATI OAEAEOEROAT AT 11T OAEAEOEA
r 4UBDAEI ENEQEDOCOBEAOCEATIRAEAOAT AA
 40AAQITAABNEAAOQET I

Psychotherapy: an indicator of psychotherapy use

Age: avectorof agebetween 18 and 35, 3, and >50 years old daa 2001

Gender: a vector of male and female gender

Race: a vector of White, Black, and Other race

State: a vector of state indicators (IL, KS, MN, NC)

MSA: a vector of MSA versus AbBA

Physical comorbidities: a scalar of Charlson Comorbidity Index
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Mental comorbidities: a set @kctorsindicating whether a patient had specified

mental comorbidities (depression, alcohol abuse, drug abuse, anxiety, dementia,

other psychosis)

Type ofinitial antipsychotic treatmenta vectorof the type of antipsychotiespatient

initially received étypical versus typical

Adherencea vector indicating whe-upperiod PDC O 0.

3.5Methodological Issues

In a randomized trial, study subjects are randomly assigned to teghenent or
control groups which ensures the balance of all observed and unobserved covariates between
the two groups In an observational study, however, study subjects are often not randomly
assigned to receive treatments, which can lead to systedifégrences between groupl
such differences are associated with both the treatment assignment and the outcome of
interest, estimates can be bias&ihce the study subjects in this dissertation are not
randomly assigned to receive adjunctive psyiohrapy, it is important to adjust for
systematic differences between the two groups

In this study, we adjust the observed imbalanced factors by multivariate regression
models However, this study may still suffer from confounding bias due to unodder
un-measurabléactors Disease severity may be one of temeasurableonfounding
factors in this studyPatients with more severe symptoms may be more likely to receive
psychotherapy and more likely to be hospitalizkdthis case, failing to adjust for disease
severity will bias the estimate upward and towards the minbbservable confounding
variablescan also lead to an endogdggiroblem Without observinglisease severity, a

physician may assign a patientasychotherapy based on his/her risk of hospitalizatis
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a result, the use of psychotherapy and hospitalization are jointly determined, which can also
result in biased estimates

One way ¢ address the unobserved confounding and endogeneity isso@se an
instrumental variable (IVfjo estimate the effect of adjunctive psychotherapgtrumental
variables create a pseutandomization situation by inducing variation in the treatmamd
this technique adjusts for both observable and unobservableunders.With the balance
of all observed and unobserved covariates, the local average treatment effect casgx® ass
with an IV1*?13* However, a strong instrument relies on two assumptions: 1) the instrument
is strongly associated with the treatment, and 2) the instrument does not have an effect on the
outcome of interest other than through the treatiént>

Given the two critical assumptions of instrumental varialiiés usually hard to
identify potential instrumentthatarestrorg enoughrandmeetbothcriteriafor successful IV
estimates.Another method to reduce confounding by indication is through the propensity
score methodPropensity score is a summary score describing the likelihood of a patient
receiving treatment based observed covariatéd! *® ¥’ Grouping patients in the
treatment and control groups by propensity score will balance the distribution of observed
covariates For this to be true, a propensity scored@lanust include all covariates that are
associated withoththe treatment and outcomge. confounders)*®

Similar to the IV approach, results frahe propensity scomaatchingmay not be
generalizable to the entire population because patients with extreme scores will not have
comparable partners in the other grodys a result, findings can only be generalized to
patients represented in both grodfsBecause of the assumption that treatment is assigned

based only on observed factors, the magnitude of bias due to omitted variables can be similar
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to multiple regression adjustméit. However, a propensity score model suffers less from
misspecification than a multiple regression model given that there is no restantthe
number of covariates in the propensity score mtdel**

In addition tothe propensity score approadixed-effect modehg can beanother
way o reduce treatment selectiobsing repeated observatigdixed-effect model
differences out the timmvarianteffects (bah measurable angh-measurable), and it
compares patients who ever swedpsychotherapyse(either from no psychotherapy to
have psychotherapy, or the other way around) to those who never or always have
psychotherapwt different time pointsTo get a causal effebtom afixed-effect model, two
conditions need to beeld 1) sufficient withingroupvariation and 2jhe switcling between
receiving and nomeceiving psychotherapy is random (conditional on the covariates and un
measurable fixed effects}® A fixed-effect estimation will be biasedtifie unmeasured
effects are timevanant (such as disease severityjfaneasurement erraccurs With
claims data, our measurement bias shoulsnball,or at least, consisteoer time With
consistent measurement errors, results fromesHetfect model shouldot suffer from
attenuation biabecausehe measurement ersowill bedifferencel out

In this dissertationlV technique wasisedto eliminate thepotential confounding
from both observable anthobservabléactors Propensity scoresndfixed-effect
techniquesverenot applied becaus# two reasonsFirst, the results with propensity score
techniqueshould be similar to the results from the multiple regression mbdetusehis
techniqueonly deals with observablmnfounders.The resultdrom this study however,
should be mostly threatened by unobservable confounders. Second, because one of our

outcomes (i.e. hospitalizations) is rategre may not benough within variations fdixed-
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effectestimates.Given all the concerns above, IV was chosen twepropensity score and

fixed-effectmethods.

3.6Instrumental Variable Analysis

3.6.1InstrumentaVariables

Two variables that may indu¢bevariation in psychotherapy use but are not directly
associatd with adherence and hospitalizatimereconsideredhs potential instrumenis
this study: 1) whether a provider provided psychothetaplye schizophrenigatient seen
prior to thecurrent patientand 2) whether a patient has seen a provider who provided
psychotherapy to patients with major depressive disorder (MDD). Both of these IVs are
trying to capture the underlying providémeference

According to Brookhart and his colleagaesrk, providersbpreference ofreatment
can bemeasured athetreatment assignment (yes/no) for a patient who is most recent prior
to the next p*at Basedomtlss idea, wexonstraaethaablewhich
measures whether a patient received psychotherapy as a preference indicator of
psychotherapy use for the next patient. For this vartalileld as a valid IV, two
assumptions must be truB:physician®choice of treatmennust bedirectly associated with
the assignment of psychotherapyd 2) treatment choige unrelated to the treatment
outcomesexcept through psychotherapy ustatients without sufficient information to
construct an IV wee excluded from the IV analysis. The final sample sizes for each

instrument are summarized Trable3.12 below.
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Table 3.12. Sample Sizes for Each Instrumental Variable

Psychotherapy
Instrumental Variables Users Non-Users Total
Psychotherapy use for the last 585 2,818 3,403
patient seen by the same provider
Psychotherapy use for MDD patien 585 2,814 3,399

seen by the same provider

The validty of using physiciandprescribingpreferenceas an instrument has been
proven in two oBrookharts previousstudies One assessed the association between the
types of antipsychotic use and shietm mortality, and another one evaluated the
relationship between the use of C@Xnhibitors andyastrointestinatomplications->* +*°
In both cases, physiciabgreference served as a good instrument because phySudiaise
of treatment can directly affect theedicationassignment, but it is unlikely that physicsad
preference will affect patierdsnorbidity or mortality rates.

In our casea physiciais preferenceof psychotherapuse should directly associate
with the use of psychotherapyin8eatypicalantipsychotis arerecommended abefirst-
line treatment foischizophrenigatients, whether a physician preferred toadjenctive
psychotherapy should not affect his/her decisiomedication treatment. Therefore, the
preference of psychotherapy useinlikelyrelated tgpatient®adherencether than through
the actual use of psychotherapy.

The other IV constructeith this studyis whether a patient haverseen a provider
who everprovided psychotherapy for his/her patientth major depressed disorder
Providing psychotherapy to MDD patients is used as an indicator of psychotherapy
preference. A provider was considered pseferringpsychotherapy use ifefshe ever

provided psychotherapy to his/her MDD patientéie assumption is that if a patient has seen
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a provider providing psychotherapyhas/herpatients with MDDat any time durig the
studyperiod the patient should be more liketg receive psychotherapy for th@bvider,
and whether psychotherapy is provided to MDD pasieshould not be reked to our
outcomes of interestvhich are medication adherenbespitalizationsandtreatment costs

among patients with schizophrenia.

3.6.2Two-Stage Residual Inclusionddel and Specification Tests

Instead of using twatage predictor substitution, we implemented-stage residual
inclusion SRI) models because the traditional linBamethod could be biased in non
linear settings, and this bias would not attenuate even with a large sampfé &tze.
Because a regular secesthge model did not account for the uncertainty cafrad the
first-stage predictions, the 95% corditte interval generated from the secstatje model
was narrower than it should be. We therefore used bootstrap to calculate the 95% confidence
intervals to account for this undestimation of confidence intervalé.s mentioned above,
two instrumentsvere constructedn this study 1) whether a patietd provider had provided
psychotherapy for the previous patient seen bgdmeeproviderand2) whether a patient
hadeverseen a provider wheverprovidedpsychotherapy fonis/herpatients withViDD at
anytime during thestudy Both IVs were dichotomous as yes (IV= 1) versus no (IV= 0).

Three specification tests were performed to test the valifiibyiolVs with respect to
differentoutcome (medication persistency, hospitalizations, and traatewsts). We first
tested the strength of each IV by checking tsgatistics in the firsstage logistic regression
model. In a linear regression modeh &/ is considered to be strongly associated with

psychotherapy use if the coefficient in tiegressia modelis significant and the-Btatistic
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is large(F-statistic> 10) Because we used a logistic regression as owshiagste model,
instead of checking the-§tatistics, we used a Wald test to evaluate the strength of our IVs.
After running thefirst-stage model, we first checked thstatistic and gvalue of the
instrument provided by the logistic regression outguiVald test was then performed to
further test the strength of the instrument by checking thegtre statistic andyalue
from the test resultEach instrument was first tested separately, and the strength of the two
instruments was then testjointly.

With the overidentification situation, we were able to tedtetherour 1Vs were
validly excluded from the secorslage model (no direct or indirect associations between the
IVs and outcomes other than through psychotherapy) using a Haoseradentification
test**? If no test results could be obtained from a Hausman test due fovesable matrix
or negative chsquare statistic, a Chow test was then used to compadéfrencesn
coefficients between the two compared models. In addition to Hausmanikestgdd
ratio (LR) tests were also performed to check the exclusitariaof our IVs. However,
becausé.R tests evaluate all the IVs jointly, we can only conclude that not all of our IVs are
validly excluded from the secorslage equatioii we rejed the null that all IVs are jointly
excluded from the secorglage modelbut we arainableto determinavhich IV is more
valid. Therefore, this test served as a second check of our IV selecttbe Hausman test
results.

Lastly, we used a Hausmaest to check whether psychotherapgsendogeneous
which could makehe modebecomenconsistent*? Similarly, if no test results could be
obtained from the Hausman test, a Chow test was then used to check the endogeneity of

psychotherapy use. addition, an alternative test of endogeneity was performed. This test
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utilized the secondtage regression model, which included both the actual psychotherapy use
variable and the predicted residuals from the-Btage, to test the endogeneity of
psyclotherapyuse. The null hypothesis is that psychotherapy use is exogeneous, and hence,
the predicted residuals should not have any explanatory power in the -st@gadegression.
Therefore, finding the predicted residuals significant and rejectinguilhevould indicate
that psychotherapy use is endogenédtss.

Results from the final endogeneity test, however, were only usecetsence for
several reasons. First, as addressed above, Hausmandgstst be able to provide valid
results given the nemversable matrix or negative ebguare statistic problesn Although a
Chow test can be applied as an alternative of the Hausman test, a valid conclusion of
endogeneity may not be reached by compgitire coefficients manually. In addition, given
the high variances @2SRImode| we may not have enough power to reject the null
hypothesis of exogeneity. Finally, even with the rejection of null, it is still unclear that
whether this rejection is caed by the endogeneity pgychotherapyor by other factors
such as incorrect functional fosor measurement errors in psychotherafincethe
endogeneityests are inconclusiveshether the use @fdjunctive psychotherapyas
endogeneouwas mainly determined gssumptionsnot by the test results. We assumed
that all of our dependent variables were endogeneous and conducted IV estimations. The

results from the specification tests and IV models are discussed in the following sections.

3.6.31V Limitations

Several limitations should be noticed when interpretimegresults of IV estimates.

First, the IV estimates are consistent when our instrumensirarglycorrelated with the
84



explanatory variable (i.e. psychotherapy use) and unctedelath theunrmeasurable
confoundergi.e. IVs are not correlated with the unmeasurable confoundei®)ever, if

the associationsetweerour instruments and the explanatory variable are not strong, the
results from our IV models can be in efficientdriased:** ** Since the test results showed
that the two IVs were both strongly associated gichotherapyse, weak instrunms
should not be a concern.

Second, although we were able to perform tests for the exclusion restriction criterion
with the overidentification situation, whether these IVstary uncorrelated with the
outcomes other than through psychotherapy useatéde tested. Our IV estimates céifi
be biasedf the instrumentsare correlated with the outconiés For example, patients with
more severe conditions may be more likely to be referred to a provider who provides
psychotherapy In this situation, provider preference is linked to aléseseverity and thus
indirectly correlates with outcome#s aforementionegsome common reasons for not
referringpatients to psychotherapy include 1) providbeief that patients are unlikely to
engage in psychotherapy, 2) patients are doing wéil phiarmacotherapy aniereforedo
not need psychotherapy, 3) patient refuse, and 4) progideksof knowledge about
psychotherap$:®*

In the first situation, patients who are not referred to psychotherapy may be sicker
becausehey are less likely to engage in psychotherapy, while in the second situation,
patients who do not receiveyrhotherapy may be healthier because healthier patients are
more likely to be well controlled by medication only. In thigd situation howeverpoth
healthierandsickerpatientscan refuse to ugesychotherapyor different concerns. i€ker

patients may lackf insightand thus refuse the treatmenhereadealthier patients maye
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concermedabout the time taken for the treatment and believe that they can do well simply by
medication treatment. In the last situation, if a providesdot have enough knowledge

about psychotherapy and hencesioot provide it to his/her patients, there should be no
selection problem because all patients will not receive psychotherapy regardless of their
disease severity.

In additionto provider referal, patients may actively seek psychotherapy. Patients
who seek psychotherapy should be relatively healthy and have some knowledge about
psychotherapy. Therefore, given all of the hypothetical situations and considerations above,
the problem thabur IVsare correlated witkhe outcomes of interest through-measurable
disease severitghould be minar Nevertheless, if our IVs are actually correlated with the
secondstage residuals through unobservable confounders, such as disease@everity
physicianpractice patternshe results from the IV models are biasé&thally, because IV
estimates require twstage modeling, the insignificant findings can simpyglue to the

nature of wide confidence intervals caused by thedtage estimation.
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CHAPTER 4: RESULTS

Using Medicaiddata from four states (IL, KS, MN, N@)ur initial sample included
84,180 patients witht least two outpatient or one inpatient diagnoseslozophrenia.
After applying all thanclusion/exclusion criteria, tihe were3,696 patients included in this
study. We further excluded 160 patients with missing race. The final sample sizesfor thi
studywas 3,536with 606 (17.14%) patients as psychotherapy usarsd 2,93082.86%) as

nonuserg(Figure4.1). The following sections describe the results by Aims.



Figure 4.1. Sample Sizd-low Chart
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4.1 Aim 1: To describe thepatterns andfactors associated with theuse of adjunctive
psychotherapy

Aim 1 begins with descriptive statistics to summarize patient characteristics and
patterns of psychotherapy usghe sensitivity analysis showed tltaérewasno difference
to code 9084@itheras group therapy or family therapBecause of insufficient sample size
(Nindividual therapy 955, Namily therapy 16, Nyroup therapy83), N0 formal statistical tests were
performed to test the differences among different types of psychotherapy. Patient
characteristics were only compared descriptively across three different types of
psychotherapy. A logistic regression was used to assess factors associated with
psychotherpy use.

Table4.1 summarizes the characteristics of adjunctive psychotherapy users and non
users. Compared to the npaychotherapysers, psychotherapy users tended to be younger
(mean age: 381 for usersss.41.20 for nonusers p<0.03), more likely to be White (43.23%
of usersvs. 37.58%0f nonusers p<0.0), and less likely to live in a metropolitan statistical
area {1.2%vs. 75.70, p<0.01 Psychotheay users were more likely to have depression
(20.63% vs. 11.40%, p<0.0)), anxiety 6.7R%0 vs.4.3®%0, p=0.0), and othepsychses
(11.5%% vs. 8.6, p=0.02. In addition, a higher proportion of psychotherapy users rateive
atypical antipsychotics as their initial treatmg.28%6 vs. 85.0246, p=0.04.

On averag, psychotherapysers had 81 [Standard Deviation (SD)8.25]
psychotherapyisits, andthe average number of daystweerthe first psychotherapy visit
and last psychotherapy visit was 161.29 days (SD= 170H@)\ever, the distributions for
both thenumber of psychotherapysits as well as the duration of psychotherapy were highly

skewed. More than 50% of the psychotherapy users had less than five psychotherapy visits,
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and around 40% of the psychotherapy users had all of their treatment ses$iontheitirst
40 days (results not shovere.

A higher percentage of psychotherapy users were adherent to their regimens than
nontusers (29.04% vs. 22.49%, p<0.0Qompare to nonusers, a higher percentage of
psychotherapy users dhawitched their atipsychotics (21.45% vs. 15.19% in aday
window, p<0.01; 27.89% vs. 19.52% in a@8&y window,p<0.01) or augmented their
antipsychotic treatment (39.11% vs. 29.32840.01)at sometime during followp. When
considering switching or augmenting togetteehigher proportion gisychotherapy users
werefound to have modified their treatment regimens (i.e. either switched or augmented

their medications).

Table 4.1. Patient Characteristics of Psychotherapysers and NorUsers

Adjunctive Psychotherapy

Users Nonusers
N= 606 N= 2,930
% % P-value
BaselineCharacteristics
Age, Mean(SD) 39.61(10.98) 41.20(10.23) <0.01
Age Group <0.01
18-35 35.81 27.71
36-50 46.20 53.38
>50 17.99 18.91
Gender 0.16
Male 54.62 57.71
Female 45.38 42.29
Race <0.01
White 43.23 37.58
Black 49.01 56.28
Other 7.76 6.14
State 0.35
IL 35.64 39.18
KS 8.91 7.71
MN 10.56 10.65
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NC 44.88 42.46
MSA <0.01
Yes 71.29 75.70
No 28.71 24.30
Charlson Score, Mean(SD) 0.19(0.60) 0.18(0.60) 0.71
Mental Comorbidities
Depression 20.63 11.40 <0.01
Substance Abuse 8.25 8.02 0.85
Anxiety 6.77 4.37 0.01
Other Psychoses 11.55 8.63 0.02
Type of Initiallreatment 0.04
Atypical 88.28 85.02
Typical 11.72 14.98
CharacteristicsMeasured Duringhe Follow Up
Number of Psychotherapy Visits, Mean(SD) 5.41(8.25) N/A
Duration of PsychotherapgDaysy, Mean(SD) 1612917032 N/A
Adherence <0.01
Yes 29.04 22.49
No 70.96 77.51
MedicationAugmentation 39.11 29.32 <0.01
Treatment _modlflcatlonswnchmg in 15 days or 41.75 31.88 <0.01
augmentation
Treatment _modlflcatlonswnchmg in 30 days or 43.56 33.41 <0.01
augmentation

SD: Standard Devisation; IL: Illinois, KS: Kansas, MN: Minnesota, NC: North Carolina; MSA: Metorpolitan
Statistical AreaPDC: Proportion of Days CoverétlA: Not Applicable

UDuration of psychotherapy was defined as the number of days between the first psychotherapy visit to the
last psychotherapy visit

We next evaluatbwhen patientbegano usepsychotherapwfter the initiation of
their pharmacotherapyrigure4.2 showsthe percenageof patientsvho initiated different
types ofpsychotherappy a 3month interval. About 40% of thepatients initiatd their
psychotherapy in the firshreemontts afterantipsychotic treatmemmitiation. The rate of
all types of psychotherapy use dropped to 18% during month three to month six, and it then

graduallydeclinal through the end of the followp period
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Figure 4.2. Percent of Patientd niti ated Psychotherapy at Different Intervals
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In terms of the type of initial psychotherapy, among the 606 psychotherapy users, 540
of them began with individual therapy, 8 of them began with family therapy, and 58 of them
started with group therapy. Most patieasedonly onetype of psychotherapyNine
patients recedboth individual and family therapy, 37 patients reediwmdividual and
group therapy, and one patient reeelall three types of psychotherapy.

Because the three types of psychotherapy had relatively small sample sizes and were
not mutually exclusive, we collapgall three different types gfsychotherapinto one
group (as psychotherapy users) for the subsequent anaBssslts from the logistic
regression are summarizedTiable4.2. Consistent with our hypothesedder patientsvere
less likely to use psychotherahan younger patien{®©dds Ratio [ORdye 3650= 0.69, 95%

Confidence Interval [Chye 3650= 056-0.84; ORage>s5= 0.73, 95% Clgess6= 0.56-0.95, and
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Black patientswereless likely to receive adjunctive psychotherémn White patient@OR=
0.75, 95% CIl= 0.6D.92). Unlike the original hypothesis, we did not find patients living in a
metropolitan areto bemorelikely to receive psychotherapyatients with comorbid
depressionwveremore likelyto receive psychotherag®®R= 1.8695% Cl= 1.4-2.36) then
patients without depressipwhichwas consistent with our original hypothesis. Finally, we
did not find patientsitiating with typical antipsychoti¢o bemore likely to receive

psychotherapy as we originally hypothesized.

Table 4.2. FactorsAssociated withAdjunctive PsychotherapyUse

(N: 3,536 Nyse= 606, Non-user= 21930

OR 95% ClI
Age Group

1835 Reference -

36-50 0.69** (0.560.84)

>50 0.73* (0.560.95)
Gender

Male Reference -

Female 1.12 (0.951.35)
Race

White Reference -

Black 0.76** (0.620.93)

Other 1.05 (0.741.51)
State

IL Reference -

KS 1.18 (0.831.68)

MN 0.96 (0.701.32)

NC 1.20 (0.981.49)
MSA

Yes Reference -

No 1.17 (0.951.45)
Charlson Score 1.01 (0.861.17)
Mental Comorbidities

Depression 1.86** (1.47-2.36)

Substance Abuse 0.98 (0.72-1.36)

Anxiety 1.28 (0.881.87)
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Other Psychoses 1.33 (2.001.77)
Type of Initial Treatment

Atypical Reference -

Typical 0.86 (0.651.13)
OR: Odds Ratio; CI: Confidence Interval; SD: Standard Devisation; IL: lllinois,
KS: Kansas, MN: Minnesota, NC: North Carolina; MSA: Metorpolitan
Statistical AreaPDC: Proportion of Days Covered, measured in the fallpyweriod

* p<0.05
** p<0.01

4.2 Aim 2: To assess Wwether the use of adjunctivgpsychotherapy in combination with
pharmacotherapy improves patientsbadherenceto antipsychotic treatments

Two dependent variables were evaluated in Aim 2: medication persistency and
medication switching. Medication persistency was measured as tatiectuse
discontinuation which was defined as a gap greater than 30 days (or greater than 15 days for
the sesitivity analysis). Medication switahg was defined as an initiation of a different
antipsychotic agent within 30 days (or 15 days for the sensitivity analysis) after the end of the
last supply, and the variable was dichotom@y®rswitch versus nevewitch). Cox
proportionathazardmodels were used to compare the discontinuation bateseen
psychotherapy users and Roesers and logistic regressions were usedssess the

likelihood of switchingoetween the two groups.

4.2.1Medication Persistency

Table4.3 shows the unadjustexitcomedor Aim 2. Results fom ttests sbwed that
medicationpersistene was similar for psychotherapy users and-nsers using either a gap

in excess of 30 day214 versus 220 daysy 15 dayq159 versus 163 daydgfinition.
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Results from bi-square testindicated ehigher percentage of patients receiving
psychotherapyad switched their antipsychotirseither a 38day (27.89% versus 19.52%,

p<0.01) or 15day (21.45% versus 15.19%, p<0.01) window

Table 4.3. Unadjusted Resultsfor Outcomesin Aim 2- Medication Discontinuation and
Switching

Adjunctive Psychotherapy

Users Non-users

N= 606 N= 2,930
% % P-value
Number of Days to a Gap >30 daykan(SD) 220.9(220.0) 214.8(225.5) 0.54
Number of Days to a Gap >15 daykan(SD) 159.4(192.2) 163.1(203.4) 0.68
Medication Switckg 30-day Window 27.89 19.52 <0.01
Medication Switckg 15-day Window 21.45 15.19 <0.01

The unadjusted survival curves for the psychotherapy users antgsamare
presentedn Figure4.3 ard Figure4.4 for a 3Gday and 1&day gap definition, respectively.
Using a 3@day or a 1&day gap to define discontinuatiordchot seem t@reatly alterthe
results and LogRank tests results indicatétat there were no significant differences
between the two groups using either definitjpr0.41 for a 3@lay gap definition, and p=
0.94 for a 1&day gap definition) In both graphs, we can sesharp drogollowed by a
gradual decrease survival rde around day 30. Thgradual decrease before the sharp drop
reflects the immortal timbecausédy definition, patientsareunable tadiscontinuetheir
medicationdeforethe end of their first antipsychotic supply whisloften 30 days The
two graphsalso show thgpsychotherapysershad better persistenay the beginning of the

follow-up, buttheyalso hada higher rate of discontinuatiaver time
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Figure 4.3. Survival Curves for A 30-day Gap Discontinuation
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Figure 4.4. Survival Curves for a 15day Gap Discontinuation
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Results fronCox proportionahazardmodelsarepresentedn Table4.4. In themain
analysis (discontinuatiotefinedashaving a gapn excesf 30 days), wdoundthat
patientswho receivegsychotherapyereless likely to discontinugheir treatment than
patientsvho did not receive psychotheraffy= -0.593 p<0.01) butthis protective effect
diminishedand patients with psychotherapy became less persstertime (Binteraction=
0.1%4, p<0.01) Compared to White patientspn-white patientswere more likely to
experience a discontinuatiobgfack= 0.389, p<0.01; bother race= 0.308, p<0.0]). Patients
living in North Carolina were more likely to discontinue antipsychotics than patients in
lllinois (b= 0.651, p= 0.02). In addition, @tients with typicabntipsychoticas their initial
treatment weralso more likely taliscontinugheir treatmenthan patientsvho had begun
their treatmentvith atypical antipsychotich€ 0.651, p<0.0]). Interestingly, patients who
hadmodifiedtheir treatment were less likely éxperience gap longer than 30 days
compared to patients who did not modify their treatnient0.197 p<0.01).

The sensitivity analysis (discontinuatidafinedas having a gajm excesf 15 days)
showedsimilar results as the main analysigble4.4). Patients with psychotherapyere
less likely to discotinue their regimens than patiemtghout psychotherapyfi= -0.70L, p<
0.01), but the interaction terms indicdtthis protective effect decreaseder time(b= 0.194
p<0.01). Patients who werBlack oramother racaverealso more likely to discontinue their
treatment than Whitpatients(bgack= 0.306, p<0.01; Bother racz 0.247, p<0.01). We also
foundthat patients living in rural areaveremore likely to have a gap excesf 15 days
than patients living in urban ae@= 0.114, p= 0.02). Similar to the main analysis, patients

initiated with typical antipsychotics were more likely to experience a discontinudton (
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0.547, p<0.01), and patients who had modified their regimens were less likely to discontinue

their treatmentf= -0.114, p<0.01).

Table 4.4 Results from Cox Proportional -Hazard Models of Timeto Discontinuation
(N=3,536; Nise= 606, Nion-use= 2,930)

A Gap > 30 Days A Gap > 15 Days
b SE i SE

Psychotherapy Use -0.593* 0.217 -0.701* 0.206
Age Group

1835 Reference - Reference -

36-50 0.018 0.048 0.015 0.045

>50 -0.019 0.064 -0.034 0.059
Gender

Male Reference - Reference -

Female -0.038 0.043 -0.011 0.040
Race

White Reference - Reference -

Black 0.389* 0.047 0.306* 0.044

Other 0.308* 0.089 0.247* 0.083
State

IL Reference -

KS 0.052 0.083 0.011 0.077

MN -0.017 0.077 -0.063 0.070

NC 0.117 0.048 0.017 0.045
MSA

Yes Reference - Reference -

No 0.094 0.050 0.114 0.047
Charlson Score 0.011 0.036 0.002 0.035
Mental Comorbidities

Depression -0.099 0.065 -0.056 0.061

Substance Abuse -0.040 0.076 -0.070 0.072

Anxiety 0.009 0.100 -0.022 0.093

Other Psychoses -0.090 0.072 -0.102 0.068
Initial Treatment

Atypical Reference - Reference -

Typical 0.651* 0.055 0.547* 0.054
Treatment Modificatiof -0.197* 0.044 -0.114* 0.041
Interaction Terni 0.154* 0.053 0.195* 0.052

SE: Standard Errdt;: lllinois, KS: Kansas, MN: Minnesota, NC: North Carolina; MSA: Metorpolitan Statistical
Area; PDC: Proportion of Days Covered
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U Treatment modification includes both medication switching and augmenting

4 Because the proportional hazard assumption was not met, an interaction term

[psychotherapy use*log(number of days to th& 1I5-day gap)] was added to release the assumption
* p<0.05

** p<0.01

Because the model indicated that the hazard ratio cHange time, the adjusted
results of the estimated hazard ratimsdiscontinuation at different time pointspresented
in Figure 4.%elow We can see that at theginningof thefollow-up, patients with
psychotherapy are abob®% less likely taliscontinue the treatment than patients without
psychotherapyhazard ratich0 . 5 w h e fihe protéttibn effect thediminishesaround
day 50(where the hazard ratio cross prend after day 50, patientsth psychotherapy
becomemore likely to discatinue their treatment than patiemtghout psychotherapyBy
the end othefollow-up, patientsvho receivegsychotherapgreover 1.4 times as likely to
discontinee theirantipsychotidreatments patientsvho did not receiv@sychotherapy using

a 30day gap definitionthe hazard ratio isver 1.6whenusing a 1&day gap definition.
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Figure 4.5. Adjusted Estimated Hazard Ratiosover the Follow-Up Period
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4.2.2Medication Switching

Table4.5 shows factors associated with medication switching withior3® daysof
the end of the last supplyn contrast taur hypothesis, we found that patients receiving
psychotherapyere more likely to switch medications in both our main and sensitivity
analyses.In our main analysis (a 3@ayswitchingwindow), mtients who used
psychotherapyeremore likely to switchd another antipsychotic agent than patievite
did not use psychotherapy (OR=1.57, 95% CI=11Z8). Compared t@atients aged 18 to
35 years old, patients who were over 50 yearsvaleeless likely to switch antipsychotics
(OR=0.69, 95% CI=0.58.90). The sensitivity analysis using a-tlay windowdefinition
showedthesimilar results as the main analysis. Patieatgivingpsychotherapyeremore

likely to switch antipsychoticthan patientsot receivingpsychotherapyOR=1.52, 95%
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Cl=1.221.90) andpatients older than ad® wereless likely to switch antipsychotitlkan

patients aged between 18 and(@R=073, 95% CI=055-0.98,Table4.5).

Table 4.5. Logistic Regression Result$ Medication Switching

(N=3,536; Nise= 606, Nion-use= 2,930)

Within a 3Gday window

Within a 15day window

OR 95% CI OR 95% CI
Psychotherapy Use 1.57** (1.291.93) 1.52** (1.221.90)
Age Group

18-35 Reference - Reference -

3650 0.94 (0.781.13) 1.04 (0.851.28)

>50 0.69** (0.530.90) 0.73* (0.550.98)
Gender

Male Reference - Reference -

Female 0.88 (0.741.05) 0.93 (0.77-1.13)
Race

White Reference - Reference -

Black 0.88 (0.730.95) 0.80* (0.66-0.98)

Other 1.30 (0.931.81) 1.23 (0.861.77)
State

IL Reference - Reference -

KS 1.02 (0.741.41) 1.03 (0.721.47)

MN 0.71* (0.520.97) 0.83 (0.601.15)

NC 0.97 (0.801.18) 1.08 (0.881.34)
MSA

Yes Reference - Reference -

No 1.07 (0.87-1.30) 0.98 (0.791.23)
Charlson Score 0.93 (0.801.09) 0.97 (0.821.14)
Mental Comorbidities

Depression 0.83 (0.641.07) 0.81 (0.61-:1.08)

Substance Abuse 0.93 (0.681.26) 0.96 (0.691.35)

Anxiety 1.19 (0.821.72) 0.97 (0.631.49)

Other Psychoses 1.20 (0.92:1.57) 1.21 (0.901.63)
Type of Initial Treatment

Atypical Reference - Reference -

Typical 0.85 (0.661.09) 0.94 (0.721.23)

OR: Odds Ratio; CI: Confidence Interval; SD: Standard Devisation; IL: lllinois, KS: Kansas, MN: Minnesota,
NC: North Carolina; MSA: Metorpolitan Statistical Area; PDC: Proportion of Days Covered

* p<0.05

** n<0.01
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As mentioned previouslydeause medication switching was defined as an initiation
of a second agent after the end of the previous supply, patients who switched antipsychotic
before the end of their last supply were cotsidered as switchers rincluded in the
regression modelTwo sensitivity analyses were conducted to evaluate the use of
psychotherapy on medication switchiaging different definitions of switchingegression
outputs inAppendixes 6 and 7)Although theodds ratios estimateth the sensitivity
analyses werslighty smaller(OR¥ 1.50 in all sensitivity modelghan the odd ratios
estimated in the original modelsoth of oursensitivitymodelsshowedhatthe use of
psychotherapy was significantly associated with a higher chance of medication switching.
Therefore, regardless of which definition of switching we used, all of our results indicated
that psychotherapyse was associated walbout a 50%ncrea® in medication switching

than norusers.

4.3Aim 3: To assess whether receiving adjunctivpsychotherapy in combination with
pharmacotherapy reduces total health care costs and hospitalization rates

Two types of outcomes were assessed in Aimeéntathedth related
hospitalizations and treatment cosiespitalizations were measured as number of
hospitalizations during follovap. Because of a high proportion of zeros, hospitalizations
were evaluated by a hurdle mod@&reatment costs were broken intafgarts: inpatient,
outpatient, pharmacy, and total costs. A-pest model with GLM as the second part was

applied to assess the inpatient costs. All other cost variables were assessed by GLMs.
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4.3.1Hospitalizations

Table4.6 shows the descriptive statistics of numbemeitathealth related
hospitalizations and treatment coségproximately 17% of the patientsdhéaeen
hospitalized.On average, psychotherapy users had a higleannumber of hospitalizations
than norusersn the entire study samp(8.38vs. 0.23, p<0.01)or among patients who had
be admitted at least once (1.7 1.42, p< 0.01).The maximummumber of hospitalizations
was eight, and the median number of hospitalizations among patients who had been admitted
was one.

Table4.6 also showshat psychotherapy users tended to have higher inpatient costs
than noruserswhich is contrary to our original hypothesis. The higher inpatient casts
be caused by treatment and selection bias. Selection may occur because patients with more
severamnentathealth conditions are more likely to use psychotherapy, and they are also more
likely to be hospitalized. Once they drespitalized these patients may require more
inpatient care due to the severity of their conditions.

As we expected, the aage outpatient treatment costs were also found to be higher
for psychotherapysers than nonsers. Since psychotherapy users received additional
outpatient services (i.e. adjunctive psychotherapy) tharusers, it is not surprising that
they had higheoutpatient costs. In addition, as addressed above, patients with
psychotherapy may be sicker and therefore require more outpatient services, which increased
the costs.

The unadjusted finding that psychotherapy users had higher antipsychotic costs was
consistent with our original hypothesis. The higher costs of antipsychotics may due to the

higher rate of medication switching among pisgchotherapysers. Finally, with higher
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inpatient, outpatient, and antipsychotic costs, the average total cossydbotherapy users

were significantly higher for nensers.

Table 4.6. Descriptive Statisticsof Outcomes in Aim 3i Mental Health Related
Hospitalizations and Treatment Costs

Adjunctive Psychotherapy

Users Non-users
N= 606 N= 2,930
Mean(SD) Mean(SD) P-value
Number c_)fmentaLhealth related hospitalizations 0.38(0.87) 0.23(0.62) <0.01
for all patients
Number ofmentakhe_alth related hospitalizations 1.70(1.07) 1.42(083) <0.01
amongpatients admitted at least once
Treatment Costs
Inpatient 2043.9(7899.5) 725.2(3046.6) <0.01
Outpatient 6203.4(15299.5 3885.1(8611.3) <0.01
Medication- Antipsychotics 3638.1(5073.8) 2592.0(3625.1) <0.01
Total 11885.4(21327.7 7202.3(10786.2) <0.01

SD:Standard Deviation

Adjusted esults of thecomparison of number of hospitalizations between
psychotherapy users and Rosers ar@resentedn Table4.7. The first part of the Hurdle
model(logistic regression) indicatelkat patients with psychotherapyere 30% more likely
to have a mentahealth relatedhospitdization than patients without psychotherapy during
the followup period (OR= 1.30, 95% CIl= 1.4362). Patients agebetweer36 and50, and
patientsover 50 years old were @L§95% Cl= 0.530.79) and 0.41 (95% Cl= 0.3D56)
times as likely to be hospitalized as patients who were 18 to 35 years old, respectively.
Compared to patientwing in lllinois, patientdiving in Kansasor North Carolina were less
likely to be hospitalized (OR= 0.48, 95% CI= 0.3D.74; OR,c=0.75, 95% CI= 0.660.92).
Having comorbid depression increased the odds of hospitalizatiaraayor ofl.67 (95%

Cl=129-2.16), and having other comorbpbych®es increased the odds by 1.45 times (95%
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Cl=1.081.95) Interestingly, patients who had begun with typmalipsychoticavere less

likely to be hospitalized than patients beginning wiipecal antipsychotics (OR= 8695%

Cl= 0.9-0.92). Patents who were adherent to their antipsychotic treatment were also less
likely to be hospitalized than patients who were not adhe@Rt(072, 95% Cl= 0.5-0.90).
Finally, patients who had switched or augmented their antipsychotic treatments were more
likely to experience a menthkealth related hospitalization than those who did not modify
their treatment regimens (OR= 3.42, 95% Cl= 2484).

According to the second part of the Hurdle modelgfotruncated modelxhe use of
psychotherapy was nossociated with the number of hospitalizations among those who had
been admitted at least onddowever, the interaction term pgychotherapyand adherence
indicated that the number of hospitalizations for patients whopsexhotherapgnd had
better atierence was estimated@$0 [exp(0.360.74+0.860.93)= 0.60fimes the average
number of hospitalizations for other patienfanong those who had been admitted at least
once, the number difospitalizationgor patients in North Carolina was 0.g&p(-0.39)=
0.68] times the number of hospitalizations for patients in lllindtatients who were
adherent to theregimenswvere associated with5% [exp(-0.74)= 0.48]decreaein the
number of hospitalizations comparnedchonadherent patientsHavingtreatment

modification increased the number of hibalzations by a factor of 1.5&xp(0.46)= 1.58]
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Table 4.7. Results from the Hurdle Model Number of Hospitalizations
(N=3,536; Nse= 606, Nion-use—= 2,930)
Part 1: Logistic Regressic Part 2: ZereTruncated Model

OR 95% ClI b 95% ClI
Psychotherapy Use 1.30* (1.031.62) 0.30 (-0.56,0.66)
Age Group

1835 Reference - Reference -

36-50 0.64** (0.530.79) -0.23 (-0.53 0.08)

>50 0.41*  (0.30,0.56) -0.44 (-0.95,0.08)
Gender

Male Reference - Reference -

Female 1.19 (0.98 1.43 0.12 (-0.18 0.42)
Race

White Reference - Reference -

Black 1.02 (0.831.26 0.21 (-0.11,0.53)

Other 1.10 (0.76 1.59) -0.06 (-0.57,0.45)
State

IL Reference - Reference -

KS 0.48*  (0.31,0.74) -0.06 (-0.63 0.52)

MN 0.73 (0.22,1.03 -0.02 (-0.56,0.52)

NC 0.75 (0.60,0.92) -0.39% (-0.73 -0.06)
MSA

Yes Reference - Reference -

No 0.93 (0.74,1.18) 0.04 (-0.32 0.40)
Charlson Score 1.10 (0.96 1.26) -0.20 (-0.47,0.08)
Mental Comorbidities

Depression 1.67** (1.29,2.16 0.18 (-0.15 0.50)

Substance Abuse 1.26 (0.921.72 -0.15 (-0.64,0.35)

Anxiety 1.16 (0.77,1.73) 0.13 (-0.49,0.74)

Other Psychoses 1.45* (1.08 1.95) 0.13 (-0.27,0.53)
Initial Treatment

Atypical Reference - Reference -

Typical 0.68* (0.500.92 0.08 (-0.50,0.66)
Adherence

Yes 0.72**  (0.57,0.90) -0.74+* (-1.21,-0.28)

No Reference - Reference -
Treatment Modificatiofi 3.42%  (2.84,4.12 0.46 (0.150.77)
Psychotherapy*Adherenct  N/A - 0.86* (0.151.58)
Constant N/A - -0.93* (-1.59,-0.27)

OR: Odds Ratio; Cl: Confidence Interval; IRR: Incidenc&&addL: Illinois, KS: Kansas, MN: Minnesota,
NC: North Carolina; MSA: Metorpolitan Statistical Area; PDC: Proportion of Days CbMArddiot Applicable
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U Treatment modification was defined as having either switched antipsychotics withirdayd0
window or augmented treatment at anytime during the follayp period

*p<0.05

**n<0.01

The predicted probabilities of hospitalization and number of hospitalizations are
presented iTable4.8. The average predicted probability of hospitalization was (8D
0.11) and the predicted probabilities of hospitalization were (5823 0.12)and 0.174SD=
0.11)for psychotherapysers and nensersrespectively. The incremental effect of
adjunctive psychotherapy on the probability of hospitalization was estimateB4SD:9
0.02) Consistent with the logistic regression results reportéthinie4.7 (ORpsychotherapy
1.30, 95% ClI= 1.03..62), this incremental effect msarginallysignificant.

Based on the second part of the Hurdlede| the mean predicted niar of
hosptalizations(conditional on at least on admissiavgs 0.4QSD= 0.2( for the 18month
follow-up period. The average nber of hospitalizations was 0.58D= 0.2) for
psychotherapy users andt0(SD= 0.T) for nonusers. Bysubtractinghe two numberghe

incremental effect of psychotherapy on hospitalizatiwas calculated &3.13 (SD= 006),

and this effect was statistically significant.

Table 4.8. Predicted Values of Hospitalizationsfrom the Hurdle Model

Mean D Min Max
Part 1- Predicted Probabilities of noizero hospitalizations
Predicted probability for all patients 0.17 0.11 0.02 0.66
Predicted probability (set psychotherapy= 1) 0.20 0.12 0.03 0.71
Predictedprobability (set psychotherapy= 0) 0.17 0.11 0.02 0.66
Incremental effect of psychotherapy on
hospitalizationprobability 0.03 0.02 0.01 0.06

Part 2 Predicted Number of Hospitalization&onditional on at least one admission
Predicted numbebof hospitalizations for all
patients 0.40 0.20 0.03 142
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Predicted number of hospitalizations

(psychotherapy= 1) 0.50 0.2 0.04 142
Predicted number of hospitalizations

(psychotherapy= 0) 040 0.17 0.03 1.05
Incremental effect of psychotheramn number

of hospitalizations 0.13 0.06 0.01 0.37

D: StandardDeviation

The unconditional predicted values of hospitalizatiarepresentedbelowin Table
4.9. After combining the two parts of the Hurdle model, the mean unconditional predicted
number of hospitalizations was 0.(85% CIl= 0.040.12) with the original characteristics of
the populaton. With psychotherapy, patients were expected to havg @3 Cl= 0.®-
0.20) hospitalizations during the followp, and the expected number of hospitalizations was
0.07(95% Cl= 0.030.10) without psychotherapy. The incremental number of
hospitalizatbns wascalculatedas 0.07 for psychotherapy users, and the effect was

marginally significan{95% Cl= 0.0-0.12)

Table 4.9. Predicted Number of Hospitalizations from the Hurdle Model (Unconditional)

Mean Bootstrap 95% ClI
Predicted number of hospitalizations for all patients 0.08 (0.040.12)
Predicted number of hospitalizations (psychotherapy= 1 0.13 (0.060.20)
Predicted number of hospitalizations (psychotherapy= ( 0.07 (0.030.10)
Incrementaleffect of psychotherapy on number of 007 (0.020.12)

hospitalizations
Cl: Confidence Interval

4.3.2Treatment Costs Inpatient Costs

The predictedialues from the twapart model are summarizedTiable4.10.
Because the firgbart model evaluated the probability of having 1zeno inpatient costs,

which was identical as the firptart of the hospitalization model, the predicted values were
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idertical as the firspart predicted probabilgs inTable4.8. Therefore, we only presented
the predicted values from the secquatt of the inpatieistcost model, and the predicted
values from the firspart inpatient cost model were skipped here.

Basedhe second part of the modebnditional on at least one admissiatme
average inpatient costs were calculated as2#413(SD= $2931.73 for the entire
population. With adjunctive psychotherapy, the expected inpatient costs we9é.59,
(SD= $3896.60Q, and the expected inpatient costs wer@%$B,38(SD= $1,%50.14) without
psychotherapy. The conditional incremental casteng patients whioad been hospitalized

were estimated as $33.14(SD= $2246.45) for patients with psychotherapy.

Table 4.10. Predicted In patient Treatment Costsfrom the Secondpart Model?
(Conditional on at least onadmission, $)

Mean D Min Max
Predicted inpatient costs for all patients 4727.13 2,931.73 876.21 29,69567
Predicted inpatient costs (psychotherapy=1) 9,094.51 3,896.60 2,069.05 32322.85
Predicted inpatient costs (psychotherapy=0) 3,851.38 1,650.14 87621 13,68819

Lr(l)csrtesmental effect of psychotherapy on inpatiel 524314 224645 119284 18634.66

SD:Standard Deviation
UAIl costs are presented in 2003 dollars

Table4.11 shows bhe unconditional predictedpatienttreatment costsAfter
combining the two parts of the model, the average inpatient treatment costs were calculated
as $9%5.75 (95% Cl= 834.95%$1,114.79 for the study samples. The estimated inpatient
costs for patients with psychotherapy we2e0$425 (95% Cl= $1529.33$2,67367), and
the expected inpatient costs for patients without psychotherapy werd $7@3% Cl=

$607.92$821.38). Finally, the use of psychotherapy was associated with ®&12
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increase in inpatient treatment costs, which was significantly different from zero (95% Cl=

$303.35$1.927.39.

Table 4.11. Predicted Inpatient Treatment Costé (Unconditional, $)

Mean Bootstrap 95% CI
Predicted inpatient costs for all patients 956.75 834.95 1,114.79
Predicted inpatient costs (psychotherapy= 1) 2,004.25 1529.33 2,673.67
Predicted inpatient costs (psychotherapy= 0) 714.11 607.92 821.38

Incremental effect of psychotherapy on inpatient cost: 1,290.13 803.35 1,927.39
Ct Confidence Interval
UAIl costs are presented in 2003 dollars

Finally, Table4.12 shows the regression outputs from the-pamt inpatient cost
model. Because there were two patients who had been admitted but with zero inpatient costs,
the odd ratios estimated in the fiygrtmodel heravere slightly different from the odds
ratios in thefirst-part hospitalization modeBased orthe secongartmode| the useof
psychotherapyas associated with186%][exp(0.86)= 2.36]ncrease innpatient costs
among patient who had been admittddhe inpatient costs fdlack patients were 38
[exp(0.4)= 158] times the inpatient costs white patientsand the inpatient costs for
patients with other races were 1[é8&p(038)= 1.46] times the costs of white patientEhe
inpatients costs for pi@nts inKansas were 1.4fgxp(0.38)=1.44 times the costs for
patients in lllinois, and the inpatient costs North Carolina were 0.69 [ex4(38)=0.69
times the costs in lllinoisHaving other psychoses increased the inpatient costs by a factor of
1.42[exp(0.35=1.43, while being adherent to the regimens decreased the inpatient costs by
a factor of 0.72exp(-0.33=0.74. Patients who had modified their treatments had 27%

higher inpatient costs than patients who had not modified their treatfaep(8.24= 1.27).
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Table 4.12. Results from the TwaePart Model- Inpatient Treatment Costs
(N=3,536; Nse= 606, Nion-use—= 2,930)

Part 1: Logistic Regressiol

Part 2: GLM Modé€l

OR 95% CI i Robust SE

Psychotherapy Use 1.27* (1.011.59) 0.86* 0.12
Age Group

18-35 Reference - Reference -

36-50 0.64** (0.530.79) -0.05 0.11

>50 0.41** (0.31:0.56) -0.27 0.16
Gender

Male Reference - Reference -

Female 1.18 (0.97-1.42 0.13 0.10
Race

White Reference - Reference -

Black 1.01 (0.821.24) 0.46+* 0.11

Other 1.10 (0.761.59) 0.38* 0.18
State

IL Reference - Reference -

KS 0.47** (0.31:0.73) -0.41 0.21

MN 0.69 (0.490.98 0.38* 0.18

NC 0.75° (0.600.92) -0.38** 0.11
MSA

Yes Reference - Reference -

No 0.94 (0.741.18) -0.21 0.13
Charlson Score 1.10 (0.961.26) -0.03 0.08
Mental Comorbidities

Depression 1.64* (1.26-2.12 -0.10 0.12

Substance Abuse 1.26 (0.921.73) -0.11 0.16

Anxiety 1.16 (0.781.74) -0.35 0.19

Other Psychoses 1.43* (1.061.92) 0.35* 0.17
Initial Treatment

Atypical Reference - Reference -

Typical 0.68* (0.50-0.92) -0.15 0.20
Adherence

Yes 0.71* (0.57-0.89) -0.33** 0.11

No Reference - Reference -
Treatment Modificatiof 3.45**  (2.854.18) 0.24* 0.10
Constant N/A - 8.14* 0.15

OR: Odds Rati®E Standard ErrariL: lllinois, KS: Kansas, MN: Minnesota, NC: North Carolina;
MSA: Metorpolitan Statistical Area; PDC: Proportion of Days Cauet&dNot Applicable

111



U ¢NBIFGYSYld Y2RAFAOFIGAZ2Y oI apsikBotickwitBiRa & KIF @Ay 3 SAGKSH

30-day window or augmented treatment at anytime dugithe followup period
5 DSYSNI t AT SR alog linsflinbtim andl Badna déstkikiution
*p<0.05

**p<0.01

4.3.3Treatment Costés Outpatient Costs

The predicted costs for mera¢alth related outpatient services presentedn
Table4.13below. The mean predicted outpatient costs wer8&USB (SD= $2479.07%.
The expected populatidievel outpatient costs for psychotherapy users werés335(SD=
$2,861.42), and the populatictevel outpatient costs for ngusychotherapy users were
estimated as46022.85SD= $221949). By subtractinghe two numbers, we found that the

incrementabutpatientcosts for psychotherapy usere $1,80.10 (SD= $633.40).

Table 4.13. Predicted Outpatient Treatment Costé (%)

Mean SD Min Max
Predicted outpatientosts for all patients 4301.83 2,479.07 848.92  21,663.16
Predicted outpatient costs (psychotherapy= 5,562.95 2,851.42 1,325.41 27,484.68
Predicted outpatient costs (psychotherapy= 4,022.85 2,219.49 848.92  21,663.16

Incremental effect opsychotherapy on 1,540.10 633.40 476.49 5.821.52
outpatient costs

SD:Standard Deviation
UAIl costs are presented in 2003 dollars

Outputsfrom theoutpatienicost modehre presented ihable4.14. The outpatient
costs for patients with psychotherapy were81ekp(0.3%)= 1.43] times the outpatient costs
for nonpsychotherapysers. The outpatientcosts for patients living in Kansas wer®9
[exp(069)=1.99 times the outpatient costs for patients living in Illinois, while the outpatient

costs for patients in North Carolina wereD[@xp(-0.26)= 0.77] times the outpatient costs
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for patients inllinois. Interestingly, patients with comorbid anxiety (8886 [exp(0.35)=

0.70] lower outpatient costs than patients without comorbid anxiety, but patients with other
comorbid psychoses hab® [exp(030)= 1.35] higher outpatient costs than patientshout
other comorbid psychoses. Compared to patients who had begun with atypical
antipsychotics, patients beginning with typical antipsychotics b&a [@xp(0.6)= 1.%]

higher outpatient costsThe outpatient costs for patient who were adherent to their
treatments were 1.87 times the outpatient costs for patients who were not adReralht,

the outpatient costs for patients who had modified their regimens viedrdp(045)=

1.57] times the outpatients costs for patients who did not modify tegimens.

Table 4.14. Results from the GLM Modef- Outpatient Costs
(N=3,536; Nise= 606, Non-use= 2,930)

i Robust SE

Psychotherapy Use 0.36 0.13
Age Group

1835 Reference -

36-50 -0.14 0.09

>50 -0.20 0.12
Gender

Male Reference -

Female -0.02 0.08
Race

White Reference -

Black 0.11 0.09

Other 0.2 0.14
State

IL Reference -

KS 0.69* 0.14

MN 0.17 0.12

NC -0.26* 0.09
MSA

Yes Reference -
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No 0.15 0.08

CharlsorScore -0.01 0.06
Mental Comorbidities

Depression 0.07 0.10

Substance Abuse 0.06 0.13

Anxiety -0.35 0.15

Other Psychoses 0.30 0.12
Initial Treatment

Atypical Reference -

Typical 0.67* 0.12
Adherence

Yes 0.63** 0.09

No Reference -
Treatment Modificatiof 0.45* 0.08
Constant 4.80* 0.13

SE: Standard Errdt;: lllinois, KS: Kansas, MN: Minnesota, NC: North Carolina;

MSA: Metorpolitan Statistical Area; PDC: Proportion of Days Covered

U ¢NBIFGYSYld Y2RAFAOLFIGAZ2Y 61+ a RSTAYSR a4 KIF@Ay3
30-day window or augmented treatment at anytime dugithe followup period

4 Generalized Linear Model withlog link functiom and gamma distribution

*p<0.05

**p<0.01

4.3.4Treatment Costt AntipsychoticCosts

Table4.15below summarizes the predicted costsdotipsychotics The average
predicted antipsychotic costs we2861.89(SD= $2454.39. The predicted antipsychotic
costs fompsychotherapysersat the population level were8#.66.64(SD= $2630.33, and
the predicted antipsychotic costs for rmsersat the population level were $38.41(SD=
$2380.67. The expected incremental antipsydbaiosts for psychotherapy uaere

calculated as¥7823 with a standard deviation 0£%0.28
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Table 4.15. Predicted Antipsychotic Drug Costs" ($)

Mean D Min Max

Predicted antipsychotic costs for all patien 2,861.89 2,454.39  350.08 12,838.91
Predictedantipsychotic costs

(with psychotherapy 3,166.64 2,630.32 427.79 12,838.91
Predicted antipsychotic costs

(without psychotherapy 2,788.41 2,380.67 350.08 1161101
Incremental effect of psychotherapy on

antipsychotic costs 378.23 250.28 77.71 1,227.90

SD:Standard Deviation
UAIl costs are presented in 2003 dollars

Table4.16 shows the results of Medicaid payments for antipsychotics. According to
the results from the GLM modeintipsychotic costs fgysychotherapy usevgere 1.14
[exp(0.13= 1.14 times the costfor norusers Compared to patients aged between 18 and
35 years old, the costs of antipsychotics widi% [exp¢0.16)= 0.85] lower for patients aged
between 36 and 50 years old &Wo [exp(0.31)= 0.73] lower for patients aged 51 and
older. The costdor female were 14%exp(-0.15)= 0.86] less than the costs for males. Black
patients and patients with other races had &25(-0.13)= 0.88] and 17%dexp(-0.19)= 083
lower antipsychotic costs than white patients. Patients living in North CarolirkOP&ad
[exp(-0.10=0.90 lower antipsychotic costs than patients living in IllinoBatients who
initiated with typical psychotherapy hd@% [exp(0.62)= 0.54] lower antipsychotic costs
than patients starting with atypical antipsychotiBging adherenncreased the
antipsychotic costs by a factor of 3[B&p(1.13= 3.10, and treatment modification

increased the cosky a factor of 2.03exp(0.71)=2.03.
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Table 4.16. Results from the GLM Modef’- Antispsychotic Costs
(N=3,536; Nse= 606, Nion-use—= 2,930)

i Robust SE

Psychotherapy Use 0.13* 0.05
Age Group

1835 Reference -

36-50 -0.16** 0.05

>50 -0.31** 0.06
Gender

Male Reference -

Female -0.15** 0.04
Race

White Reference -

Black -0.13** 0.04

Other -0.19* 0.07
State

IL Reference -

KS 0.10 0.07

MN 0.10 0.06

NC -0.10* 0.05
MSA

Yes Reference -

No 0.03 0.06
Charlson Score 0.06 0.03
Mental Comorbidities

Depression -0.01 0.05

Substancébuse -0.08 0.07

Anxiety -0.08 0.13

Other Psychoses 0.02 0.06
Initial Treatment

Atypical Reference -

Typical -0.62+ 0.06
Adherence

Yes 1.13** 0.04

No Reference -
Treatment Modificatiof 0.71%* 0.04
Constant 4.53* 0.06

SE: Standard Errdt;: lllinois, KS: Kansas, MN: Minnesota, NC: North Carolina;
MSA: Metorpolitan Statistical Area; PDC: Proportion of Days Covered
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30-day window or augmented treatment at anytime dugithe followup period
4 Generalized Linear Model withpower link function and gamma distribution
*p<0.05

**p<0.01

4.3.5Treatment Costs Total Costs

The predicted total treatment costs waresentedn Table4.17. The average
predicted total treatment costs over the fologvperiod were $849.17(SD= $4726.79.
The expected total costs at the population level were8@3®4(SD= $5395.8§ for
psychotherapy useend$7,534.33 (SD= $4225.91) for norrusers. The incremental total
costs for psychotherapy users were estimated a§%21(SD= $1171.89. Table4.18

summarizeshe incremental costs for different types of services.

Table 4.17. Predicted Total Treatment Cost&' ($)

Mean SD Min Max
Predicted total costs for all patients 8,049.17 472679 2,085.33 37,436.99
Predicted total costs (psychotherapy=1 1030354 5,39586 3,139.39 37,436.99
Predicted total costs (psychotherapy=( 7,534.3 422591 2,085.33 29.296.59

Incremental effect of psychotherapy on 276921 1171.82 1.054.06 8.140.40
total costs

SD:Standard Deviation
WAl costs are presented in 2003 dollars

Table 4.18. Summary of the Predicted Incremental Costs for Different Types of
Service$ ($)

Mean SD
Incremental Costdnpatient Costs 1,290.13 284.78
Incremental CostdOutpatient Costs 1,540.10 633.40
Incremental CostsAntipsychotic Costs 378.23 250.28
Incremental CostsTotal Costs 2,769.21 1,171.82

SD:Standard Deviation
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UAIl costs are presented in 2003 dollars
4 Bootstrap standard eor

Finally, theregression output®r total treatment costs (sum of inpatient, outpatient,
and antipsychotic costs) are showmTable4.19. The use of psychotherapy was associated
with anincreasen total treatment costs by a factor of 1.48 [exp(0.39)= 1.48]. Compared to
patients who were 18 to 35 years old, the total treatmets wese 8% [exp(0.20)= 0.8]
lower for patients aged between 36 and 5030d [exp¢0.36)= 0.70] lower for patients
over 50. Compared to patients in lllinois, the total costs W&Ye[exp(038)= 146] higher
for patients in Kansas an@% [exp¢0.34)= 0.71] lower for patients in North Carolina.

Having other comorbid psychoses was associated with a 1.35 [exp(0.30)= 1.35] times
increase in total costs. The total costs for patients having typical antipsychotics as their
initial treatment were B0 [exp(0.26)= 1.30] times the total costs for patients having atypical
antipsychotics as their initial treatmefeing adherent to antipsychotic treatmemés
associated with an increase in total costs by a factR2@{exp(0.82= 2.27, and having
modifiedthe treatment during the folleowp was associated with an increase in total costs by

a factor 0f2.05[exp(0.72)= 2.03.

Table 4.19. Results from the GLM Modefl- Total Treatment Costs
(N: 3,536; Nise= 606, Nnon-use~ 2,930)

i Robust SE

Psychotherapy Use 0.39** 0.10
Age Group

18-35 Reference -

36-50 -0.20¢ 0.07

>50 -0.36* 0.09
Gender

Male Reference -

Female 0.06 0.06
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Race

White Reference -

Black 0.04 0.07

Other -0.19 0.11
State

IL Reference -

KS 0.38* 0.13

MN 0.12 0.10

NC -0.34+ 0.07
MSA

Yes Reference -

No 0.08 0.07
Charlson Score 0.02 0.05
Mental Comorbidities

Depression 0.11 0.08

Substance Abuse 0.01 0.10

Anxiety 0.2 0.17

Other Psychoses 0.30** 0.10
Initial Treatment

Atypical Reference -

Typical 0.26 0.11
Adherence

Yes 0.82** 0.06

No Reference -
Treatment Modificatiof 0.72* 0.06
Constant 5.58* 0.10

SE: Standard Errdt;: lllinois, KS: Kansas, MN: Minnesota, NC: North Carolina;

MSA: Metorpolitan Statistical Area; PDC: Proportion of Days Covered

U ¢NBIFGYSYld Y2RAFTAOFGA2Y ¢l a RSFAYSR a KFE@Ay3a SAGKSH
30-day window or augmented treatment anytime durng the followup period

4 Generalized Linear Model withpower link function and gamma distribution

*p<0.05

**p<0.01

4.4 Results from Instrumental Variable Estimations
Around 4% of the final sample did not have enough informati@omnstruct an

instrumental variable and therefore was excluded in the IV analyses (psychotherapy use for
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MDD patients: 137 missing; psychotherapy use for the previous patient: 133 missing). When
test the two 1Vs separately in the fistage logistic reg@ssion, the results indicated that both
of our 1Vs were strongly associated with psychotherapy use (psychotherapy use for MDD
patients, z= 7.69, p< 0.001; e$guare= 59.15 p< 0.001; psychotherapy use for the previous
patient z= 14.84, p< 0.001; elsiquare 220.24,p< 0.001). When both IVs were included in
the firststage regression model, both of our IVs were still significantly associated with
psychotherapy use although the strength of psychotherapy use for MDD patients became
weaker (z= 2.44, p<.015 for psychotherapy use for MDD patients; z= 12.29, p< 0.001 for
psychotherapy use for the previous patient). The Wald test result showed that the two IVs
were jointy significantin the firststage model (ckhsquare 218.96 p<0.001). Since both

IVs seemed to be strongly associated with the use of psychotherapy, the IV selection was
then mainly based on the exclusion restrictaterion Table4.20 summarizeshe IV

selection for each dependefriablebased orthe results oHausman tesfandthe

specification tests results askown inAppendix5.

Table 4.20. IV Selection for Each DependentVariable
Psychotherapy use  Psychotherapy use for

for MDD patients the previous patient

Medicationdiscontinuation X
Medication Switching X X
Hospitalizations

part 1 model X

part 2 model X
Inpatient costs

part 1 model X

part 2 model X X
Outpatient costs X
Prescription drug costs X X
Total costs X
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Notice that &cept forfour dependent variablesiedication switchingthesecondpart
of thehospitalizations, the second part of thgatient cos, and total treatment costs, at least
one IV can be considered as valid instrument for all other dependent variables using
Hausnan tests. Because of negative-suared statistics, whether the two 1Vs meet the
exclusion restriction from Hausman tests waableto be determined fahese four outcome
models. The decision of including both IMa these twanodelswas instead badeon the
results from Chow tests as well as the LR test which indicated that both IVs should be validly
excluded from the secorglage model While for the secongbart hospitalization model and
total cost model, we only included the use of psychothe@pné previous patient in the
model because the LR tests reject the null that both 1Vs were validly ed¢todethe
secondstage of the IV modelSince the firsistage test shosdthat the use of psychotherapy
for the previous patient was a strongetrtiidn psychotherapy use for MDD patients, only the
use of psychotherapy for the previous patient was used as an IV in the-stgmdodel.

Finally, because the Hausman test for the endogeneity of psychotherapy did not
provide valid test results fotl @f the outcome models, using a formal test to chvelckther
psychotherapy wasndogeneus was not feasibleThereforethe use of adjunctive
psychotherapyas assumed to mndogeneous with respect to all of the outcqraes 1V
estimatesvereconstrutedfor all the outcome modelsThe results from the naive regression

models and IV modelaresummarized imMable 4.21.
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Table 4.21. Point Estimates andConfidencel ntervals of Adjunctive PsychotherapyUse

Original Model IV model
j 95% ClI i Bootstrap 95% ClI

Medicationdiscontinuatiorf -059* (-1.02,-0.17) -0.53* (-0.97,-0.07)
Medication switching 0.45 (0.25, 0.66) 0.48 (0.20, 0.69)
Hospitalizations

part 1 model 0.26 (0.03, 0.48) 0.23 (-0.07, 0.49)

part 2 model 0.30 (-0.56, 0.66) 0.13 (-0.55 0.44)
Inpatient costs

part 1 model 0.24 (0.01, 0.47) 0.23 (-0.08, 0.49)

part 2 model 0.86" (0.62, 1.09) 0.72* (0.28 096)
Outpatient costs 0.36 (0.10, 0.62) 042 (014,073
Antipsychotic costs 0.1% (0.04, 0.23) 0.37* (0.06, 0698)
Total costs 0.39 (0.19, 0.59) 042* (0.14,0.73)

ClI: Confidence Interval
ABoth medication persistency and medication switching were measured usifag g@p/window definition
* Significant at U= 0.05 | evel

In Table4.21, we can see that thmoint estimates of psychotherapy usendbchang
much after applying the IV techniqué&he effect of psychotherapy emostoutcome
variablesncreasedn the IV models compared to the estimates imthigemodelswith the
exception bcoefficients in thaliscontinuationhospitalizationandinpatient costnodels
Use of adjunctive psychotherapy significantly decreased the likelihood of discontmaatio
the beginning of the followap. Uhlike the results from theaiveregressions, psychotherapy
use did not significantly increase the likelihood of hospitalization. However, according to
the secongtage IV inpatient cost model, among patievtt® hadbeen admittecthe use of
psychotherapy led to an 2.05 [exp(0.72)= 2.05] times increase in inpatient costs. After
combining both parts of the inpatient cost models and calculating the unconditional
incrementaktosts, we foungatiens with psychotherapstill had significantly higher

inpatient costs (mean incremental cost= $3.03, 95% Cl= $513.6$1,652.30)although
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