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ABSTRACT 

 

Title of Dissertation: Use of Antipsychotics in Medicare Part D: The Role of Coverage 

Restrictions and Impact of Medication Adherence on Hospitalization and Spending For 

Beneficiaries with Serious Mental Illness 

 

Pamela N Roberto, Doctor of Philosophy, 2016 

 

Dissertation Advisor: Bruce Stuart, PhD, Professor, Department of Pharmaceutical 

Health Services Research 

 

Background: Coverage restrictions for antipsychotics are associated with access 

problems in Medicaid but their impact in Medicare Part D is unknown.  The relationship 

between antipsychotic adherence, hospitalization risk, and treatment costs among Part D 

enrollees with serious mental illness also has not been systematically examined.  

Evaluating the association between adherence and outcomes is complicated by a recent 

policy change requiring the redaction of substance abuse claims from the Medicare 

research files, as hospitalizations and spending for beneficiaries with serious mental 

illness—many of whom have comorbid substance abuse disorders—may be 

systematically underreported. 

 

Methods: Enrollment, formulary, utilization, and spending data were obtained from the 

CMS Chronic Conditions Warehouse for 2011-2012.  Effects of coverage restrictions on 

antipsychotic utilization were assessed by exploiting a unique natural experiment in 

which low-income beneficiaries were randomly assigned to prescription drug plans with 

varying levels of formulary generosity.  The scope of the substance abuse claims 



 
 

redaction was determined by comparing unredacted beneficiary-level expenditure data to 

expenditures calculated from the redacted claims.  Antipsychotic adherence was 

measured by the proportion of days covered (PDC) and stratified into four categories: 

PDC<0.70; 0.70≤PDC<0.80; 0.80≤PDC<0.90; and PDC≥0.90.  Probit regressions and 

two-part generalized linear models were used to examine relationships between 

adherence in year one and hospitalizations and expenditures, respectively, in year two. 

 

Results: Despite considerable variation in the use of coverage restrictions across Part D 

plans, there was no evidence that restrictions significantly altered utilization patterns or 

reduced overall utilization of antipsychotics.  Nearly one in five Part D enrollees with 

serious mental illness had claims affected by the redaction and average Part A spending 

among those with redacted claims was underreported by 57%.  Based on analysis of the 

unredacted data, adherence to antipsychotic therapy was associated with significantly 

lower probability of psychiatric hospitalization and lower hospital expenditures.       

 

Conclusions: Coverage restrictions do not limit access to antipsychotics among Part D 

enrollees.  Benefits of sustained adherence to antipsychotics for beneficiaries with serious 

mental illness include lower probability of psychiatric hospitalization and lower hospital 

spending.  Researchers should exercise caution when using redacted Medicare claims to 

analyze utilization and spending outcomes for this population. 
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CHAPTER 1: INTRODUCTION 

 

Antipsychotics are the cornerstone of treatment for serious mental illnesses such as 

schizophrenia and bipolar disorder.1-2  Research shows that these medications are 

effective in managing illness exacerbations and reducing the likelihood of relapse, and 

that poor therapy adherence can increase hospitalization risk and result in higher 

treatment costs.3-22  The implementation of the Medicare prescription drug program, 

known as Part D, substantially changed the coverage and financing of antipsychotics in 

the United States.  Before 2006, when Part D first became available, state Medicaid 

programs were the primary source of antipsychotic coverage for low-income and disabled 

beneficiaries eligible for both Medicare and Medicaid benefits.23 Between 2005 and 

2006, prescription drug coverage for dually-eligible beneficiaries shifted from Medicaid 

to Medicare, and the share of antipsychotic expenditures reimbursed by Medicaid for this 

population fell dramatically, from 84% to 11%.24  By the end of 2006, Part D was 

reimbursing 84% of antipsychotic expenditures for dually-eligible beneficiaries. 

Part D provides an optional drug benefit for Medicare beneficiaries that is 

administered by the Centers for Medicare & Medicaid Services (CMS) through contracts 

with private health plans.  Amidst concerns that Part D plans might provide less generous 

prescription drug coverage than state Medicaid programs, and recognizing that 

interruption of antipsychotic therapy, even in the short term, has the potential to cause 

negative clinical outcomes, CMS requires Part D plan sponsors to provide coverage for 

“all or substantially all” antipsychotics.25 With some exceptions, however, Part D plans 

may still impose utilization management restrictions—such as prior authorization and 
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step therapy—and are permitted to exclude multi-source brands, extended-release 

products, and certain medication forms and dosages from their formularies. 

Study Motivation and Rationale 

 Variation in formulary exclusion and utilization management practices may result 

in differential access to antipsychotics across Part D plans, depending on the breadth and 

intensity of coverage restrictions implemented by individual plan sponsors.  Beneficiaries 

who have difficulty filling prescriptions may prematurely discontinue or only partially 

adhere to therapy, which in turn may lead to symptom exacerbation, relapse, and 

hospitalization.26-35 To date, there has been no systematic examination of how coverage 

restrictions for antipsychotics in the Medicare Part D program influence medication 

utilization patterns.  Furthermore, while associations between adherence to 

antipsychotics, reduced risk of hospitalization, and lower treatment costs have been well 

documented among Medicaid beneficiaries and other public and privately insured 

enrollees,7-22 there is no published evidence examining whether adherence to 

antipsychotics similarly improves clinical and economic outcomes for beneficiaries 

enrolled in fee-for-service Medicare and stand-alone Part D prescription drug plans.  

In January 2014, CMS proposed eliminating protected class status for three of the 

six designated therapeutic classes, including antipsychotics.36 Facing strong opposition 

from patient advocates, Congress, and other stakeholders, CMS ultimately withdrew the 

proposal.37   The incident, however, raised broader questions about the future of specific 

formulary protections for vulnerable Part D beneficiaries.  As part of this debate, 

policymakers, clinicians, beneficiaries, and caregivers would benefit from a better 

understanding of how formulary exclusions and utilization management affect use of 
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antipsychotics and what role adherence to antipsychotic therapy plays in achieving better 

health outcomes for Part D enrollees with serious mental illness.   

This dissertation addresses several gaps in the literature.  First, I develop a novel 

approach for characterizing the range of coverage restrictions used by Part D plans and 

for measuring the impact of those restrictions.  Second, I take advantage of a unique 

natural experiment in which low-income Medicare beneficiaries are randomly assigned to 

certain Part D prescription drug plans in order to assess how coverage restrictions for 

antipsychotics affect utilization patterns.  By virtue of randomization, beneficiaries 

assigned to plans with less restrictive formularies should not differ systematically from 

those assigned to more restrictive formularies, making it possible draw causal inferences 

about the effects of formulary design on antipsychotic utilization.  

Third, I examine whether adherence to antipsychotic therapy is associated with 

better clinical and economic outcomes for Part D enrollees with schizophrenia and related 

psychoses.  As a precursor to this objective, I also conduct a separate analysis to explore 

the extent to which claims data for Part D enrollees with serious mental illness have been 

affected by a recent policy change requiring the redaction of all substance abuse claims 

from the Medicare research files.38  Redaction of these data may preclude accurate 

measurement of utilization and expenditure outcomes for patients with high rates of 

comorbid substance abuse, such as those with schizophrenia and bipolar disorder.  The 

purpose of this analysis is two-fold: first, to determine the feasibility of using the claims 

as a source of utilization and spending outcomes data for assessing the relationship 

between adherence and hospitalization; and second, to promote awareness among health 

services researchers of the implications of conducting claims-based analyses for 
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populations likely to be affected by the non-random redaction of the substance abuse 

data. 

Research Questions and Specific Aims 

 

Research Question 1: Do Coverage Restrictions Reduce Antipsychotic Utilization 

among Low-Income Medicare Part D Enrollees?  

 

Aim 1a: To develop a novel approach to measuring the breadth and intensity of coverage 

restrictions used by Medicare Part D plans.   

 

Hypothesis 1a: This is a descriptive analysis with no stated hypothesis. 

 

Aim 1b: To examine the impact of coverage restrictions for antipsychotics on patterns of 

medication use among low-income Part D enrollees. 

 

Hypothesis 1b: Coverage restrictions in Part D reduce access to antipsychotics, resulting 

in lower use of restricted medications and lower overall antipsychotic use among 

beneficiaries enrolled in plans with more restrictive formularies. 

 

Research Question 2: Does the Substance Abuse Data Redaction Affect the 

Accuracy of Claims-Based Medicare Spending Estimates for Beneficiaries with 

Serious Mental Illness?  

 

Aim 2: To assess the impact of substance abuse claims redaction on the accuracy and 

completeness of claims-based spending data for Medicare beneficiaries with 

serious mental illness.   
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Hypothesis 2: Claims-based Medicare spending estimates are substantially underreported 

for beneficiaries with serious mental illness, due to a higher than average rate of 

comorbid substance abuse disorder among this population 

 

Research Question 3: Is Adherence to Antipsychotic Therapy Associated with Better 

Clinical and Economic Outcomes among Part D Enrollees with Schizophrenia? 

 

Aim 3:  To examine the association between adherence to antipsychotics and 

hospitalization among Part D enrollees with schizophrenia using an alternative 

data source that provides beneficiary-level utilization and spending information, 

but that is unaffected by the substance abuse claims redaction. 

 

Hypothesis 3: Adherence to antipsychotic therapy is associated with lower probability of 

psychiatric-related hospitalizations and hospital expenditures, but not with 

hospitalizations or expenditures for non-psychiatric conditions. 
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Background 

This section begins with a review of the literature characterizing the clinical and 

economic burden of serious mental illness in the United States, followed by an overview 

of treatment guidelines for schizophrenia and bipolar disorder and a brief history of the 

six protected classes policy in Medicare Part D.  Next, I discuss what is currently known 

about the use of coverage restrictions for antipsychotics in Part D and review studies 

examining the impact of restrictions for these medications in both Part D and Medicaid. 

The next section summarizes research demonstrating that adherence to antipsychotic 

therapy is associated with reduced risk of hospitalization and lower health care 

expenditures.  Because this analysis exploits a unique natural experiment in which low-

income Medicare beneficiaries are randomly auto-assigned to certain Part D prescription 

plans, I also provide an overview of the auto-assignment process.   

Economic and Clinical Burden of Serious Mental Illness in the United States 

The economic burden of serious mental illness is substantial, with annual direct and 

indirect costs for schizophrenia estimated at nearly $156 billion in 2013 and costs for 

bipolar disorder estimated at more than $151 billion in 2009.39-40  Indirect costs, 

including unemployment, reduced productivity, premature mortality, and informal 

caregiving, account for roughly three-quarters of the economic burden of schizophrenia.  

Direct medical costs comprise 24% of total costs, while direct non-medical costs, such as 

social welfare and criminal justice system costs, account for the remainder.39  Similarly, 

direct medical costs account for about 20% of the total burden of bipolar disorder, with 

the other 80% attributable to direct non-medical and indirect costs.40 
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According to a recent study by Zhang and colleagues, schizophrenia affects 2.6% of 

Medicare beneficiaries enrolled in stand-alone Part D prescription drug plans.41 While 

there are no published estimates of the prevalence of bipolar disorder specific to the Part 

D population, the lifetime prevalence of the disorder ranges from 4.4% to 6.5%.42-43 

Beneficiaries with serious mental illness are among the most costly patient populations 

covered by Medicare.  Based on an analysis of fee-for-service Part A and Part B claims, 

Feldman and colleagues estimate that between 2004 and 2009, annual non-prescription 

drug costs for the Medicare population with schizophrenia increased from $9.4 billion to 

$11.5 billion.44  In 2009, average costs for beneficiaries with schizophrenia were 80% 

higher than for the general Medicare population.  

Smith and colleagues obtained Medicare Parts A and B claims and Part D 

prescription drug event files for 100% of non-dual and 20% of dual-eligible beneficiaries 

with schizophrenia and bipolar disorder who were continuously enrolled in a Part D plan 

throughout 2007.45  Depending on whether beneficiaries had originally qualified for 

Medicare on the basis of age or disability, estimated total annual Medicare costs for low-

income subsidy (LIS) recipients ranged from $25,592 to $31,514 for those with bipolar 

disorder and from $23,537 to $31,239 for those with schizophrenia (within each disease 

cohort, LIS beneficiaries who qualified for Medicare on the basis of disability had lower 

overall costs than those who aged in).  Annual hospitalization rates ranged from 32.2% 

among disabled LIS beneficiaries with schizophrenia to 49.4% among aged LIS 

beneficiaries with bipolar disorder.  Inpatient hospitalization costs accounted for about 

30% of overall spending, regardless of disease cohort and eligibility category.  



8 
 

Other studies have estimated that hospitalizations account for the largest share of 

direct medical costs associated with schizophrenia and bipolar disorder,3,11,44,46 and that 

reducing hospitalization and relapse rates could have a significant impact on overall 

Medicare spending.44  Rehospitalization is common among patients with schizophrenia 

and costs associated with relapse hospitalization can be substantial.46  In a prospective 

study of adults with schizophrenia, Ascher-Svanum and colleagues found that total 

mental health costs for patients who relapsed were two-to-five times higher than the costs 

of patients without a relapse and that these cost differentials were primarily driven by a 

higher number of hospitalizations and longer lengths of stay.11 Feldman et al. observed 

that 71% of Medicare beneficiaries with schizophrenia were hospitalized between 2003 

and 2008 and that 42% of beneficiaries had a psychiatric hospitalization.44 Among those 

who were hospitalized, 57.6% were hospitalized once, 22.6% were hospitalized twice, 

and 19.8% were hospitalized on three or more occasions. 

The frequent occurrence of comorbid medical and psychiatric conditions among 

patients with schizophrenia and bipolar disorder contributes to the high cost of 

treatment.1-2 An estimated 80% of Medicare beneficiaries with schizophrenia have one or 

more comorbid psychiatric conditions.44   Comorbid substance abuse issues are especially 

common and are present in more than half of patients with schizophrenia and bipolar 

disorder.  Complications of substance abuse include increased likelihood of relapse, rapid 

cycling among patients with bipolar disorder, increased risk of suicide, prolonged 

recovery time, nonadherence to therapy, and poor treatment response.1,47  Other common 

comorbid psychiatric disorders, such as anxiety, depression, and obsessive-compulsive 

disorder, are also associated with poorer response to treatment. Patients with 
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schizophrenia and bipolar disorder are also more likely than the general population to 

have comorbid medical conditions, often due to lifestyle factors (e.g., smoking, lack of 

exercise), environment (e.g., poverty), or medication side effects (e.g., extrapyramidal 

syndrome, weight gain, cardiac arrhythmia).1,47  On average, patients with serious mental 

illness die 25 years earlier than the general population.41 

Quality of life for patients with schizophrenia and bipolar disorder tends to be 

poor.1,48 Both conditions are associated with substantial family and marital discord, 

homelessness, encounters with the criminal justice system, and difficulties obtaining or 

maintaining employment.1,47 Functional impairment commonly persists during periods of 

remission, leading to chronic interpersonal and occupational difficulties.1-2  Patients with 

schizophrenia and bipolar disorder are also at a significantly heightened risk for suicide.  

Patients with schizophrenia are nine times more likely than the general population to 

commit suicide and almost half of all patients with bipolar disorder report having made at 

least one suicide attempt.1,48 

Treatment Guidelines for Patients with Schizophrenia and Bipolar Disorder 

Schizophrenia is a chronic and disabling brain disorder marked by severely impaired 

thinking, behaviors, and emotions.  The disease is characterized by three categories of 

symptoms—positive, negative, and disorganized—that patients may experience in 

isolation or in combination.  Positive symptoms commonly include hallucinations, 

delusions, agitation, and paranoia; negative symptoms may include catatonia, anhedonia, 

and loss of emotional expression; and disorganized symptoms include disorganized 

speech and poor attention span.1  

Pharmacologic therapies for schizophrenia include first generation (typical) 
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antipsychotics and second generation (atypical) antipsychotics, the latter of which are 

commonly used as first-line medications for the treatment and management of the 

disease.  More than 70 first and second generation antipsychotics have been introduced 

since the 1950s.49 Systematic reviews and meta-analyses of the clinical literature suggest 

that first and second generation antipsychotics are roughly similar in efficacy; however, a 

few trials indicate superiority for some second generation medications, particularly 

among specific patient subgroups.49  Relative to first generation agents, second generation 

antipsychotics are less likely to cause certain significant adverse neurological effects, 

such as movement disorders and sedation, but may increase the risk of metabolic and 

endocrine disorders, weight gain, and adverse cardiac events.1 Concurrent use of more 

than one antipsychotic is not uncommon.  While use of multiple antipsychotics may 

indicate that the patient is the process of transitioning to a new medication, combination 

therapy is also used as a long-term treatment option.49 

The Clinical Antipsychotic Trials for Intervention Effectiveness (CATIE) trial, a 

multi-center, randomized, double-blind study funded by the National Institute for Mental 

Health, examined the relative effectiveness of multiple second generation antipsychotics 

relative to perphenazine, a first generation agent.50  The findings showed significant 

variation in efficacy and tolerability among medications, demonstrating the challenge of 

identifying optimal treatment for patients with schizophrenia.51 With the exception of 

clozapine, which has shown superior efficacy for patients with treatment-resistant 

schizophrenia and for those at high risk of suicide, there is little clinical evidence to 

indicate which antipsychotic will be most efficacious for a particular patient.49  Instead, 

treatment response is heterogeneous and individuals may experience clinically 
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meaningful differences when exposed to different therapies. Commenting on the CATIE 

study findings, researchers from the Department of Psychiatry at the Mount Sinai School 

of Medicine observed that the results “underscore the complexities of individuals’ 

responses to antipsychotic medications and the need to tailor prescribing decisions based 

on patient preferences, including the relative importance an individual puts on side 

effects vs. symptom control, and consideration of individual characteristics such as 

medical status.”52  Because of varied pharmacokinetics and differences in treatment 

response, clinical guidelines suggest that medication regimens should be determined on 

an individual basis and note that a trial-and-error process involving multiple 

antipsychotics will often be needed to find the optimal regimen.1    

According to the American Psychiatric Association (APA), treatment goals for 

schizophrenia vary depending on the phase of the disease.1  The three phases are defined 

as acute, stabilization, and stable.  The acute phase begins with a new onset or acute 

exacerbation of symptoms.  In this phase, treatment goals are threefold: to reduce or 

eliminate symptoms, to maximize quality of life and adaptive functioning, and to promote 

and maintain recovery to the maximum extent possible.  During an acute episode, the 

APA recommends prompt initiation of antipsychotic therapy, with choice of medication 

guided by the needs and preferences of the patient, taking into consideration any past 

experience with antipsychotics (including degree of symptom relief and side effects), the 

patient’s preferred route of administration, comorbid medical conditions, and any 

potential drug-to-drug interactions.  The majority of first episode patients respond well to 

treatment; more than 70% achieve remission with 3 to 4 months and 83% achieve stable 

remission after one year.1   
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During the stabilization phase, treatment focuses on minimizing the likelihood of 

relapse, continuing to reduce symptoms, and promoting the process of recovery.  If the 

patient has improved while taking medication, continued use of the same regimen is 

recommended for a minimum of six months.1  During this period, it is important for 

clinicians to address side effects and to make any therapy adjustments necessary to 

minimize adverse effects that may otherwise lead to medication discontinuation or poor 

adherence. 

Finally, the stable phase represents a prolonged period of treatment and rehabilitation, 

with a focus on recovery.  The goals of treatment in this phase are to sustain symptom 

remission or control, improve patient functioning and quality of life, and continuously 

monitor for adverse treatment effects.  Since antipsychotics substantially reduce the risk 

of relapse in the stable phase, their continued use is strongly recommended.  Indefinite 

use of maintenance antipsychotics is recommended for patients who have had multiple 

previous episodes or two episodes within five years.  Without maintenance treatment, 

60% to 70% of patients will relapse within a year and almost 90% will relapse within two 

years.1 Clozapine is recommended for patients who have had suboptimal or no response 

to trials of two different antipsychotics, including at least one second generation agent, or 

for patients with persistent suicidal ideation or treatment-resistant behaviors.49  All 

patients taking antipsychotics should be continually monitored for extrapyramidal side 

effects such as parkinsonism and tardive dyskinesia and for metabolic and cardiovascular 

symptoms, including weight gain; blood pressure and lipid abnormalities; and 

diabetes.1,49   
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Bipolar disorder is a chronic illness characterized by dramatic shifts in mood, 

thinking, behavior, and energy.  Based on criteria in the Diagnostic and Statistical 

Manual of Mental Disorders 4th edition (DSM-IV), patients may be diagnosed with 

bipolar I disorder, which consists of manic or mixed episodes; bipolar II disorder, which 

is marked by recurrent depressive episodes and brief or less severe periods of mania; 

cyclothymic disorder, which is characterized by hypomanic episodes alternating with 

periods of depression that do not meet the full diagnostic criteria for major depression; or 

bipolar disorder not otherwise specified.53  Manic episodes typically consist of profound 

euphoria but may also include intense irritability and agitation, delusions and 

hallucinations, or other signs of psychosis.  Hypomanic episodes are similar but are 

limited in degree and duration and do not include psychotic symptoms. During mixed 

episodes, patients experience both manic and depressive symptoms simultaneously.  

Patients who experience four or more major depressive, manic, hypomanic, or mixed 

episodes per year are further characterized as having rapid-cycling bipolar disorder.53  

Following the publication of the DSM-5 in 2013, the diagnosis of “bipolar disorder not 

otherwise specified” was replaced with a diagnosis of “other specified bipolar and related 

disorders,” which captures additional previously subthreshold depressive, manic, and 

mixed states.2  

Pharmacologic therapies for bipolar disorder vary depending on patient symptoms. 

According to the APA, there are two phase of treatment in bipolar disorder: the acute 

phase and the maintenance phase.2  In the acute phase, treatment goals include achieving 

remission of symptoms and allowing patients to return to baseline levels of functioning.  

Lithium carbonate, certain anticonvulsants, and/or second generation antipsychotics are 
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recommended for periods of acute mania, during which time any antidepressant 

medications should be discontinued or tapered.2, 54-56   

APA-recommended medications for long-term maintenance of bipolar disorder also 

include lithium carbonate, certain anticonvulsants, and/or antidepressants, with the goal 

of preventing manic or depressive relapses and reducing suicide risk.2  Use of second 

generation antipsychotics may be discontinued during the maintenance phase unless they 

are required for control of persistent psychosis or relapse prevention.  Although 

anticonvulsants, antidepressants, and antipsychotics are all commonly used for 

maintenance treatment of bipolar disorder, there is insufficient clinical evidence to 

support the use of one combination over another.  The APA recommends that treatment 

selection should be guided by clinical features (e.g., presence of psychotic symptoms), 

potential for drug-to-drug interactions, and patient preferences regarding dosing, route of 

administration, and side effects.2  

History and Evolution of the Six Protected Classes Policy 

 Initial Medicare Part D guidance, issued by CMS in August 2004, required plan 

sponsors to cover a minimum of two drugs in every category or class of covered drugs, 

unless only one medication existed in a therapeutic area.57  At the time the guidance was 

issued, CMS requested stakeholder comments regarding the adequacy of this standard for 

(1) preventing plans from adopting discriminatory benefit designs that discouraged the 

enrollment of beneficiaries with complex or costly chronic conditions; and (2) ensuring 

that vulnerable beneficiaries had access to a necessary range of drugs. Although several 

outside organizations submitted comments to CMS expressing concern that the two-drug 

policy was not sufficient and would “create barriers to physicians prescribing the best 
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medication for their patients,” including those with mental illness, CMS’s January 2005 

Final Rule did not go beyond the requirement of a two-drug minimum.58  It did, however, 

clarify that this requirement had to be met through the provision of two chemically 

distinct drugs, rather than different dosages or forms of the same drug.  

Invoking the nondiscrimination authority granted to the Secretary of the 

Department of Health and Human Services (HHS) under the Medicare Prescription Drug, 

Improvement, and Modernization Act of 2003 (MMA), which authorized the Secretary to 

deny approval of Part D plans whose benefit designs were “likely to substantially 

discourage enrollment by certain Part D eligible individuals,” CMS issued additional sub-

regulatory guidance addressing formulary requirements in June 2005.59   Creating what 

became known as the “six protected classes,” this guidance required Part D plan sponsors 

to cover “all or substantially all” antipsychotics, antidepressants, anticonvulsants, 

antineoplastics, immunosuppressants, and antiretrovirals, and it prohibited plans from 

imposing prior authorization or step therapy on beneficiaries who had been taking 

medications in these classes prior to enrolling in the plan.  

CMS selected the six protected classes based on a number of factors.59   First, 

conditions treated with these drugs are extremely costly, accounting for 10 of the top 15 

most expensive Medicare hierarchical condition category (HCC) diagnostic groups in 

2005.  Second, interruption of therapy for these conditions, even in the short-term, has the 

potential to cause significant negative clinical outcomes. Third, the auto-enrollment of 

approximately 6 million dual-eligibles into Part D at the beginning of the program 

generated concern that restrictive formularies would limit access to drugs for this 

population, which typically had not faced such coverage restrictions under Medicaid.  
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Finally, reviews of formularies used by the Federal Employees Health Benefit Program 

and state Medicaid programs indicated that coverage of all drugs in these six classes was 

a common practice and that utilization management restrictions were infrequently 

applied. 

The protected class policy further evolved with the passage of the Medicare 

Improvements for Patients and Providers Act of 2008 (MIPAA).  Section 176 of the Act 

gave the Secretary the authority to create a regulatory review process for identifying 

categories and classes of drugs for which restricted access “would have major or life 

threatening clinical consequences” or for which “there is a significant clinical need for 

such individuals to have access to multiple drugs within a category or class.”60 The 

statute, however, was silent as to whether the six classes already recognized by CMS 

would continue to receive protected status.  In January 2009, CMS issued an interim final 

rule indicating that the agency planned to establish a review process for identifying 

categories and classes for which protected class status was appropriate, based on the 

MIPAA criteria.61  This rule also stated that the existing six protected classes would be 

retained until CMS could solicit feedback on modifications through the notice-and-

comment rulemaking process.   

The 2010 passage of the Patient Protection and Affordable Care Act (ACA) pre-

empted CMS from finalizing its interim rule.  Section 3307 of the ACA codified the two-

prong test established under MIPAA and specified that the existing six protected classes 

would remain in effect until the Secretary established formal criteria for identifying drug 

categories or classes of clinical concern.62  No further action was taken until January 

2014, when CMS announced it was revisiting the protected class policy and set forth 
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proposed criteria that would eliminate three of the six protected classes.36  Based on these 

criteria, antidepressants and immunosuppressants would lose protected class status 

beginning in 2015. Antipsychotics would follow in 2016, pending CMS’s determination 

of whether additional action would be needed to make the elimination of this class easier 

for patients. 

In explaining its decision to revise the protected class policy, CMS noted that 

“requiring essentially open coverage of certain categories and classes of drugs presents 

both financial disadvantages and patient welfare concerns for the Part D program as a 

result of increased drug prices and utilization.”36  In support of this position, CMS 

referenced studies by the Office of the Inspector General, actuaries, and academic 

researchers indicating that plan sponsors faced difficulty negotiating rebates for protected 

class drugs and suggesting that the protected class policy had increased program costs by 

as much as $500 million annually. CMS also expressed its concern that limitations on the 

use of certain formulary management tools made it difficult for Part D plans to guard 

against possible overuse and misuse of drugs in these classes. 

Citing the secretarial authority granted under ACA, CMS put forth two new 

criteria for identifying drug categories or classes of clinical concern that would warrant 

protected class status.36   Under these narrowed guidelines, Part D plans would only be 

required to provide unrestricted access to all drugs in a category or class in cases where 

(1) a typical beneficiaries’ failure to initiate therapy within seven days would likely result 

in hospitalization, incapacitation, disability, or death; and (2) CMS was unable to 

establish that other existing formulary protections, such as the exceptions and appeals 

process, ensured sufficient beneficiary access to an appropriate range of therapies.  Based 



18 
 

on these criteria, a CMS panel of experts concluded that only three of the existing 

protected classes—antiretrovirals, antineoplastics, and anticonvulsants—met the 

requirements for special formulary protection.  

Numerous stakeholder organizations vehemently argued that these changes would 

disrupt beneficiaries’ access to medications, placing them at risk of poor clinical 

outcomes and ultimately driving up costs for the Medicare program.63 Many members of 

Congress shared these concerns.  In a February 5, 2014 letter to CMS, the Senate Finance 

Committee stated its belief that “this proposal will diminish access to needed 

medication… especially for those beneficiaries afflicted by mental health problems.”64  

Moreover, the Committee was unconvinced that the policy change would lead to 

significant Medicare savings due to “unnecessary and avoidable hospitalizations, 

physician visits, and other medical interventions that are otherwise preventable with 

proper adherence to medication.”  One month later, 50 members of the House Ways & 

Means and Energy & Commerce Committees sent a similar letter to both the CMS 

Administrator and the Secretary of HHS.65 Shortly thereafter, the CMS Administrator 

received a third letter, signed by more than 200 organizations representing multiple 

health care sectors, patient groups, and employers, urging the agency to withdraw its 

proposed rule in full.66   

Following the backlash from lawmakers, patient advocates, and the health care 

industry, CMS issued a final rule in May 2014 indicating it would not implement any of 

the proposed changes to the six protected classes.37  Ten months later, on March 5, 2015, 

Senators Charles Grassley (R-IA) and Sherrod Brown (D-OH) introduced bipartisan 

legislation requiring coverage of all drugs in the existing six protected classes, which 
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would effectively override CMS’s authority to revoke their protected status.67  The bill 

was referred to the Senate Finance Committee, which to date has not taken additional 

action on the measure.68  In its June 2016 report to the Congress, the Medicare Payment 

Advisory Commission (MedPAC) reignited the issue by recommending the removal of 

antidepressants and immunosuppressants from the list of protected classes,69 sparking a 

new wave of opposition from patient advocacy organizations and Senators Grassley and 

Brown.70  Efforts to modify the six protected classes policy remain controversial and it is 

unclear at this time whether Congress or CMS will pursue implementation of MedPAC’s 

recommendation.   

Use of Coverage Restrictions in Medicare Part D 

Decisions about formulary exclusions and utilization management (UM) are 

guided not only by regulatory requirements but also by the economic considerations of 

Part D plan sponsors.  When designing formularies, plan sponsors attempt to strike a 

balance between providing broad access to medications and controlling growth in drug 

spending.71  By decreasing the use of expensive antipsychotics, coverage restrictions may 

reduce prescription drug spending in the short-term, but such restrictions may have 

unintended consequences for long-term health outcomes and total Medicare costs if 

beneficiaries cannot obtain timely access to prescribed therapies.72  In particular, stand-

alone Part D prescription drug plans (PDPs), which are not responsible for their 

enrollees’ medical care, may lack the financial incentives to consider the downstream 

consequences of formulary exclusions and utilization management, such as 

discontinuation of therapy, poor medication adherence, and increased consumption of 

inpatient and outpatient services.73  
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Unlike PDPs, which are solely responsible for their enrollees’ outpatient drug 

coverage, Medicare Advantage Prescription Drug (MAPD) plans provide coverage for 

prescription drugs, as well as all medical services covered under Medicare Parts A and B. 

MAPDs therefore have a financial incentive to provide relatively generous coverage for 

medications expected to forestall disease progression or prevent acute episodes requiring 

the use of expensive inpatient or emergency department care. A recent study by Huskamp 

and colleagues found modest confirmatory evidence that the different financial incentives 

faced by PDPs and MAPDs affect the relative generosity of their benefit designs.74  The 

study compared average formulary coverage and use of utilization management among 

PDPs and MAPDs in 2012 and found that MAPDs provided more generous coverage for 

most brand drugs and were less likely than PDPs to require prior authorization or step 

therapy for brand drugs with generic equivalents.  However, single-source brand 

medications (i.e., those for which generics are not available) were equally likely to be 

included on PDP and MAPD formularies and there were no differences in use of prior 

authorization or step therapy for single-source brands by plan type.  

In an unpublished analysis, Chou and colleagues examined whether antipsychotic 

users enrolled in PDPs were more or less likely to encounter utilization management 

restrictions than users enrolled in MAPDs.75  They found that nearly 40% of 

antipsychotic users enrolled in PDPs were subject to UM restrictions, compared to 30% 

of users in MAPD plans.  In multivariate analysis, MAPD enrollees were significantly 

less likely to face utilization management restrictions for any antipsychotic (OR=0.75, 

95% CI: 0.72, 0.78) and for atypical antipsychotics (OR=0.76, 95% CI: 0.73, 0.79).  The 

study also showed that, relative to higher-income beneficiaries, low-income subsidy 
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recipients had significantly higher odds of encountering prior authorization (OR=3.59, 

95% CI: 3.09, 4.16), step therapy (OR=1.24, 95% CI: 1.07, 1.44), and quantity limits 

(OR=1.05, 95% CI: 1.01, 1.08).  These findings suggest that MAPDs provide more 

generous coverage of antipsychotics and may be a more appropriate choice for 

beneficiaries taking these medications.  However, low-income beneficiaries, who have 

substantially higher rates of antipsychotic use than the rest of the Part D population, 

remain predominately enrolled in PDPs.76 

There are three types of utilization management tools commonly used by Part D 

plans: prior authorization, step therapy, and quantity limits.77   Prior authorization requires 

a beneficiary to obtain permission from the plan before filling a prescription; typically, 

the plan requires documentation from the provider attesting that the drug is clinically 

appropriate or medically necessary.  Under step therapy, beneficiaries are required to try 

a generic or less expensive medication before receiving a non-preferred alternative.  

Plans may also set quantity limits on the amount of medication that can be dispensed 

during a certain period of time, such as limiting a prescription to a 30-day supply.  

Because low-income subsidy recipients face only nominal cost-sharing, Part D plans rely 

primarily on UM tools to manage their utilization of covered drugs.78 

In recent years, Part D plans have reduced the number of drugs included on their 

formularies and increased their use of utilization management.77,79  In 2014, the average 

PDP enrollee had access to 83% of all Part D covered drugs, down from 87% in 2007.79 

The range of drugs covered by PDPs in 2014 varied considerably, with some plans listing 

100% of drugs on their formularies and others including as few as 63%. On average, 

MAPD plans had slightly more generous formularies, including 87% of all Part D drugs.  
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Utilization management has increased markedly since 2007, particularly among PDPs.  In 

2014, PDPs applied UM to 35% of covered drugs, nearly double the 18% of covered 

drugs subject to such restrictions in 2007.  Prior authorization was the most commonly 

used form of UM and was applied to 22% of all Part D covered drugs, followed by 

quantity limits (18%), and step therapy (1%).  Relative to PDPs, MAPDs were slightly 

less likely to use utilization management.  Use of prior authorization and step therapy 

was much more common for brand medications than for generics for both PDPs and 

MAPDs.  Brand drugs were more than twice as likely as generics to be subject to 

utilization management, and about half of all brand drugs had an associated UM 

restriction.  Prior authorization was used nearly three times more often for brands than for 

generics and step therapy was used five times as often. 

While the overall trend toward increased use of formulary and utilization 

management for Part D covered drugs is well documented, it is unknown whether the 

landscape for antipsychotics has similarly changed.  The findings of the CATIE trial, 

which showed significant patient heterogeneity in tolerability and efficacy across 

medications, have led some researchers, clinicians, and patient advocates to conclude that  

formulary restrictions and use of utilization management to encourage medication 

switching are clinically inappropriate.51-52,80  The most comprehensive data on coverage 

trends for psychiatric medications come from two studies prepared for the Medicare 

Payment Advisory Commission in 2010 and 2011.77-78  Comparing Part D formulary and 

plan characteristics data from 2007 and 2011, Hoadley and colleagues report that 2% or 

less of antipsychotics were excluded from PDP formularies in any year.77  As permitted 

by CMS, plans did not cover all dosage forms of certain drugs.  For example, Symbyax, a 
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combination antidepressant and antipsychotic recommended for a certain subtype of 

bipolar disorder, was excluded from more than one-third of all PDP formularies in 2010.  

Hoadley et al. also report that between 2007 and 2011, the average share of atypical 

antipsychotics subject to prior authorization and step therapy increased from 7% to 19% 

and from 3% to 12%, respectively.  

In a similar analysis, Huskamp and colleagues compared the formulary generosity 

of PDPs and MAPDs in 2012, including 1,035 PDP and 1,512 MAPD plans.74 Their 

review showed that on average, PDPs provided less generous coverage of multi-source 

brand name antipsychotics than MAPDs.  PDPs covered10.4% of multi-source 

antipsychotics—19.1% less than the share covered by MAPDs—and applied prior 

authorization or step therapy to 12.7% of these medications.   For single source brands, 

both PDPs and MAPDs covered more than 99% of all available antipsychotics and 

applied prior authorization or step therapy to about 16%. 

The methodology used by Hoadley et al. to characterize the scope of coverage 

restrictions is not ideal because the authors calculate the total number of Part D covered 

medications by collapsing all forms and strengths of a drug, including extended release 

and novel dosage forms, into a single “unique chemical entity.”77  Thus, they consider a 

drug to be included on a plan’s formulary if any version of that drug—brand, generic, 

extended release, tablet, oral suspension, long acting depot, etc.—is covered by the plan. 

Their methodology also underestimates the use of utilization management, since they 

only consider a drug to be subject to UM if the restriction is applied when the drug is on 

the lowest cost-sharing tier used by a plan.  This approach is problematic because it does 

not capture restrictions on multi-source brand drugs or line extensions when there is a 
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generic version of the drug available.  For example, if quetiapine is covered without 

restriction on a plan’s generic tier, but Seroquel and Seroquel XL require prior 

authorization, the measure used by Hoadley et al. would not classify either of these two 

brand drugs as subject to UM. 

Simple measures of the generosity of drug coverage, such as the share of Part D 

drugs listed on a plan’s formulary or the number of drugs subject to utilization 

management, are also unlikely to capture meaningful variation across plan offerings and, 

in some circumstances, may be misleading.81  For example, a simple count of the number 

of drugs excluded from a plan’s formulary or subject to utilization management does not 

provide useful information about coverage generosity if plans exclude or restrict 

coverage for drugs that are only rarely prescribed. It is also important to capture 

restrictions placed on different formulations of a medication (e.g., extended release) or 

different routes of administration (e.g., orally disintegrating tablets, injectables). These 

restrictions may be problematic if they inhibit access to medications that encourage better 

patient adherence to therapy, thus resulting in poorer health outcomes. 

Some plan sponsors list relatively few drugs on their formulary but have liberal 

exception policies that permit beneficiaries to easily obtain access to non-formulary 

medications.78 Other sponsors list most drugs on their formularies, but apply utilization 

management to a relatively large share of those medications.  The ease with which 

beneficiaries can receive approval for non-formulary medications or overcome utilization 

management restrictions are also important measures of coverage restrictiveness.  One 

way to assess these factors is to look at the degree to which plan coverage policies are 

successful in steering utilization towards preferred medications and the degree to which 
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these restrictions inadvertently reduce the quality of care by discouraging patients from 

initiating or continuing therapy. 

Impact of Coverage Restrictions for Antipsychotics in Medicare Part D 

To date, there has been no systematic examination of coverage restrictions for 

antipsychotics on utilization patterns among community-dwelling Part D beneficiaries. 

One recent study, conducted by Stevenson and colleagues, found that formulary and 

utilization management restrictions for antipsychotics were not significantly associated 

with declines in functional status or cognitive behaviors among dual-eligible nursing 

home residents; however, this study was limited to institutionalized beneficiaries and did 

not examine the impact of coverage restrictions on medication adherence, health care 

utilization, or spending.82  

In a series of studies, West and colleagues surveyed psychiatrists over a one-year 

period following the implementation of Part D and found that more than half of dual-

eligible patients treated by respondents experienced medication access problems or 

severe adverse clinical events because of coverage restrictions.83-85   Psychiatrists 

reported that these restrictions often prevented them from prescribing their preferred 

choice of medication, and nearly 20% of respondents reported changing or discontinuing  

patients' medication rather than the pursuing the Part D plan's appeals or exceptions 

process.83  Further, about a quarter of patients were reported to have discontinued or 

temporarily stopped taking their medications because of problems accessing psychiatric 

medications, and patients using antipsychotics had significantly increased odds of 

experiencing serious adverse events, such as emergency department visits, 

hospitalizations, or increases in suicidal behavior.84-85 
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A 2013 study by Fung and colleagues analyzed the effects of Part D cost-sharing 

on drug spending, adherence, and clinical events among MAPD enrollees taking 

antipsychotics.22  In response to cost-sharing increases in the coverage gap, beneficiaries 

not receiving the low-income subsidy significantly reduced their use of medication.  

Upon reaching the gap, the proportion of days covered for non-LIS vs. LIS beneficiaries 

decreased by 20.6 percentage points for patients with schizophrenia (95% CI: -22.3,         

-18.9) and by 18.1% for those with bipolar disorder (95% CI: -20.0, -16.2).  The risk of 

mental health-related hospitalization and emergency department visits also increased 

significantly after the non-LIS patients they reached the coverage gap.  The authors 

conclude that although CMS intended to protect access to antipsychotics by designating 

them as a protected class, failure to consider other elements of benefit design has had 

unintended consequences. 

Impact of Coverage Restrictions for Antipsychotics in Medicaid 

While there is little empirical research on the effects of coverage restrictions for 

antipsychotics in Part D, a sizable body of literature suggests that formulary exclusions 

and utilization management policies are associated with treatment disruptions and higher 

medical expenditures for Medicaid enrollees with schizophrenia and bipolar disorder. 

Although drug coverage for beneficiaries dually-eligible for Medicare and Medicaid has 

been provided through Medicare Part D since 2006, all of the published literature either 

predates the availability of the Part D program or has been restricted to the non-dual 

Medicaid population. 

A 2011 study by Vogt and colleagues analyzed the experience of two dozen state 

Medicaid programs between 1999 and 2008 and found that the implementation of 
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coverage restrictions—including prior authorization, step therapy, and quantity limits—

for certain atypical antipsychotics were followed by significant decreases in the overall 

use of these medications, relative to states that did not adopt such restrictions.28  That is, 

the reduced use of atypical antipsychotics was not fully offset by the substitution of other 

atypical or other first generation antipsychotics, resulting in an overall decrease in 

medication use.  

A more recent study by Seabury and colleagues examined 24 Medicaid programs 

in order to determine how prior authorization, step therapy, and quantity limits for 

atypical antipsychotics impacted patients with schizophrenia or bipolar disorder.29   The 

authors found that patients residing in states with one or more restrictions experienced 

significantly worse health outcomes, including a 13% increase in the odds of 

hospitalization (p<0.001), 23% higher inpatient costs (p<0.001), and 16% higher total 

health care costs (p<0.001). Patients with schizophrenia who were subject to coverage 

restrictions also had significantly lower medication adherence.  Coverage restrictions 

were associated with a lower proportion of days covered among patients with bipolar 

disorder, but the impact was small and not statistically significant.  Beneficiaries who 

were dually-eligible for Medicaid and Medicare were excluded from this study. 

Several other studies have examined the experience of individual states before 

and after the adoption of drug coverage restrictions specifically affecting patients with 

schizophrenia and bipolar disorder.  As described below, virtually all of these studies 

report that the implementation of such restrictions was followed by lower pharmacy 

spending for targeted medications, with individual studies showing higher rates of 

medication discontinuation, decreases in the likelihood of medication initiation, increased 
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use of inpatient care, or increased spending on inpatient or outpatient services relative to 

neighboring states without such restrictions in place.  

Farley and colleagues report that Georgia’s implementation of a policy requiring 

patients to fail on two or more first generation antipsychotics before receiving an atypical 

antipsychotic resulted in a significant increase of $31.59 in per member per month 

(PMPM) spending for outpatient psychiatric health services among patients with 

schizophrenia (p<0.001) in the late 1990s.30   This increase in outpatient spending 

outweighed the $19.62 in PMPM savings from reductions in the use of atypical 

antipsychotics (p<0.001).  Although psychiatric outpatient spending increased overall, the 

number of outpatient visits actually declined, suggesting that one unintended 

consequence of the policy change was greater payments per outpatient visit. The Georgia 

Medicaid program eliminated this step therapy policy one year after implementation.  

Three studies have examined the impact of the implementation of step therapy 

and prior authorization requirements for patients with schizophrenia and bipolar disorder 

newly initiating treatment with certain atypical antipsychotics and anticonvulsants in 

Maine between 2001 and 2004.31-33  Soumerai and colleagues found that patients with 

schizophrenia who initiated treatment after the implementation of the policy had a 

significantly greater risk of treatment discontinuation than patients who initiated 

treatment before the policy took effect (HR=1.29; 95% CI: 1.02, 1.63).31  Among patients 

with bipolar disorder, Zhang and colleagues found that the policy resulted in an eight 

percentage point reduction in the use of non-preferred second generation antipsychotics 

and anticonvulsants, with no observed increase in the use of preferred agents or rates of 

switching or augmentation.32  Implementation of the policy was also associated with a 
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significant increase in the likelihood of discontinuation after the first 30 days of therapy 

(HR=2.28; 95% CI:1.15, 4.52), suggesting that reductions in pharmacy spending were 

attributable to discontinuation, rather than switching to preferred agents.  Similarly, Lu et 

al. found that the policy was associated with a significant 32.3% decrease (95% CI: 24.8, 

39.9) in the relative rate of treatment initiation for bipolar disorder.33  Following 

numerous reports of adverse effects associated with this policy, Maine ultimately 

eliminated prior authorization and step therapy requirements for second generation 

antipsychotics, but kept the restrictions in place for anticonvulsants. 

The negative impact of coverage restrictions on medication use among Medicaid 

beneficiaries with schizophrenia and bipolar disorder is not limited to new initiators.  

Brown and colleagues analyzed 2007 Medicaid claims data from 22 states and found that 

patients with schizophrenia and bipolar disorder who lived in states with prior 

authorization policies for antipsychotics, antidepressants, and anticonvulsants were 

significantly less likely to adhere to therapy, defined as having medication on hand at 

least 80% of the time.34  Relative to patients with schizophrenia or bipolar disorder in no-

restriction states, patients with schizophrenia in prior authorization states had 28% lower 

odds of being adherent (p=0.008), while those with bipolar disorder had 10% lower odds 

(p=0.058). Beneficiaries who were dually-eligible for Medicaid and Medicare were 

excluded from this study. 

Using quarterly state-level Medicaid drug utilization data from 2003 to 2005, Law 

and colleagues examined the impact of prior authorization policies for second generation 

antipsychotics in Texas and West Virginia by comparing changes in the market share for 

antipsychotics in these two states relative to states without prior authorization 
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requirements.86  They observed an immediate 3.5% decrease in the market share of 

nonpreferred antipsychotics in West Virginia (p=0.003) and an immediate decrease of 

2.6% in Texas (p=0.055).  Two years after the policy was introduced, the market share of 

nonpreferred antipsychotics in West Virginia had decreased by 13.8% (p<0.001).  Neither 

West Virginia nor Texas saw any significant increase in the market share of first 

generation antipsychotics during this time, and there were no significant decreases in 

pharmacy expenditures observed in either state. 

Finally, using data from a large pharmacy benefits manager (PBM), Zeng and 

colleagues examined the impact of rejected claims for newly prescribed atypical 

antipsychotics on patients’ subsequent medication use and adherence to therapy.35  Claim 

rejections occurred as the result of formulary exclusions, prior authorizations, and step 

therapy requirements. This study included a mix of Medicaid and commercially insured 

enrollees who attempted to fill a prescription for an antipsychotic between January 2005 

and February 2007.  The authors found that 88% of patients who were rejected during 

their first attempt to fill a second generation antipsychotic did not go on to fill a 

prescription for any other antipsychotic within the next six months.  Patients who were 

rejected and switched to a different antipsychotic were significantly more likely to 

discontinue therapy than patients in plans with no coverage restrictions (HR=1.49, 95% 

CI: 1.29, 1.71), while patients who were rejected but overcame the rejection were 

significantly less likely than patients in plans with no coverage restrictions to discontinue 

therapy (HR=0.86, 95% CI: 0.78-0.94).  The authors concluded that substituting away 

from the physician’s and/or patient’s preferred treatment choice may have unintended 

consequences for initiation and continuation of antipsychotic therapy.   
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Impact of Adherence to Antipsychotic Therapy on Health Care Utilization and Spending  

Numerous randomized controlled trials and observational studies have shown that 

nonadherence to antipsychotics is significantly associated with poorer health outcomes, 

including increased risk of relapse and hospitalization, longer length of stay, and greater 

use of emergency services.3-22  Suboptimal use of antipsychotic therapy accounts for an 

estimated 28% to 72% of inpatient admissions and even small changes in medication-

taking behavior can have a meaningful impact on hospitalization risk.21  For example, 

Weiden and colleagues found that a medication gap of just one to ten days over a one-

year period nearly doubled the odds of hospitalization among Medicaid patients with 

schizophrenia (OR=1.98, 95% CI: 1.27, 3.25), while a gap of more than 30 days 

increased the odds by a factor of four (OR=3.96; 95% CI: 2.54, 6.50).10  On the other 

hand, a 10% increase in the medication possession ratio (MPR) was found to reduce the 

odds of hospitalization by 23% (p<0.001). 

Similarly, Law and colleagues followed a cohort of Medicaid patients newly 

initiating therapy with atypical antipsychotics and observed that patients were at 

increased risk for mental health-related (HR=1.54; 95% CI: 1.02, 2.32) and 

schizophrenia-related hospitalizations (HR=1.77; 95% CI: 1.16, 2.71) within 10 days of 

missing a refill, relative to patients with a continuous supply of medication on hand.9 

Gilmer and colleagues also found that nonadherent Medicaid beneficiaries with 

schizophrenia were at increased risk for both psychiatric and non-psychiatric 

hospitalizations, with the risk of hospitalization strongly related to the level of 

adherence.14  Relative to patients with high adherence, patients with moderate adherence 

were 80% more likely, and patients with low adherence were 2.5 times more likely to 
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experience a psychiatric-related hospitalization over a three-year period.  In a recent 

study of a large commercially-insured population, Jiang and Ni found that adherence to 

antipsychotics among  patients with schizophrenia or bipolar disorder significantly 

reduced the risk of all-cause hospitalization by 27% (95% CI: -0.33, -0.22) in the first 

year after therapy initiation.20 

Patients with bipolar disorder may be particularly susceptible to hospitalizations 

resulting from poor medication use.  One study found that hospitalization rates were 

twice as high for irregular vs. regular medication users with schizophrenia (p<0.05) but 

almost nine times as high for irregular vs. regular medication users with bipolar disorder 

(p<0.01).87  Adherence to antipsychotics has been shown to reduce the likelihood of 

experiencing an adverse clinical event among patients with bipolar disorder.  Lage and 

Hassan found that an MPR of at least 75% reduced the odds of all-cause hospitalizations 

(OR=0.86; 95% CI: 0.97, 0.96) and emergency department visits (OR=0.84; 95% CI: 

0.74, 0.96) among commercially-insured patients with bipolar disorder.8  A significant 

reduction in the odds of a mental health-related hospitalization was also associated with 

an MPR of at least 80% (OR=0.82; 95% CI: 0.70, 0.95), while an MPR of at least 90% 

was associated with a significant reduction in the odds of a mental health-related 

emergency department visit (OR=0.71; 95% CI: 0.54, 0.91). 

Continuous use of psychiatric medications may reduce the risk of relapse by up to 

50% to 70% among patients with bipolar disorder and schizophrenia, respectively.21,88 

However, the literature overwhelmingly suggests that adherence to therapy among these 

patients is suboptimal.  Offord and colleagues analyzed a sample of older Medicare 

beneficiaries with schizophrenia who had supplemental retiree coverage and observed 
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that just 36% were adherent to antipsychotic therapy, defined as an MPR greater than or 

equal to 70%.21  Depending on the adherence definition used, other studies have reported 

that 20% to 89% of patients with schizophrenia are nonadherent, with an average 

nonadherence rate of about 50% for oral antipsychotics and 20% for depot 

formulations.3,14   In the CATIE trial, 74% of patients with schizophrenia discontinued 

their original study medication within 18 months, due to insufficient efficacy, intolerable 

side effects, or other reasons.89  Factors commonly associated with poor adherence among 

patients with schizophrenia and bipolar disorder include younger age, substance abuse 

disorder, black or Hispanic race/ethnicity, negative attitudes towards medication, and 

lack of illness insight.4,7,90  Most studies have not observed significant differences in 

adherence rates between first and second generation antipsychotics.5,90 

In their sample of commercially insured patients with bipolar disorder, Lage and 

Hassan observed that the average MPR for patients during their first year of antipsychotic 

therapy was 41.7% and that just 25.8% of patients had an MPR greater than 80%.8 

Antipsychotic therapy, which is strongly recommended for patients with schizophrenia, 

may be used on an intermittent basis for patients with bipolar disorder, which complicates 

the estimation of nonadherence for this population based on pharmacy claims data.2,91  In 

a study by Woltmann and colleagues, the odds of being misclassified as nonadherent 

based on pharmacy records alone were 80% higher for patients with bipolar disorder than 

for patients with schizophrenia (95% CI:1.30, 2.14).91   

The likelihood of relapse among patients with schizophrenia and bipolar disorder 

due to medication nonadherence is high.  The majority of patients with schizophrenia 

experience at least one relapse during the five-year period following an acute episode,3 
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and nearly one-quarter of patients with bipolar disorder are rehospitalized within two 

years of their initial hospitalization.87  Theida and colleagues reviewed the literature to 

assess the effect of therapy disruption on relapse rates and concluded that the annualized 

relapse rate for nonadherent patients with schizophrenia is about 75%, compared to about 

35% for patients with good adherence.3  

Prior relapse and/or hospitalization have also been shown to be significant 

predictors of subsequent relapse for patients with schizophrenia and bipolar 

disorder.9,11,88  Previous hospitalization for schizophrenia or another mental health 

condition more than doubles the risk of subsequent hospitalization and the risk of 

schizophrenia-related rehospitalization is highest in the first 60 days following 

discharge.9,16  Hospitalizations and readmissions attributable to poor medication 

adherence are key drivers of direct medical costs.7,10,14,31-35,87  Studies by Gilmer et al. and 

Svarstad et al. estimate that hospital costs for Medicaid patients with poor adherence to 

antipsychotics are roughly three-times higher than those for adherent patients.14,87  

Auto-Assignment of Low-Income Beneficiaries to Part D Plans 

Medicare beneficiaries whose incomes are below 150% of the federal poverty 

level (FPL) are eligible for a subsidy to help pay for their Part D premiums and cost-

sharing obligations.  Nearly 11 million beneficiaries—34% of all Part D enrollees—

received this low-income subsidy in 2012.76  Roughly 7 million of these beneficiaries 

automatically received the subsidy because they were dually-eligible for Medicare and 

Medicaid.  The remaining 4 million qualified because they received benefits through 

either the Medicare Savings Program or the Supplemental Security Income program (in 

which case they also received the subsidy automatically), or because they applied directly 
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to the Social Security Administration and were determined to be eligible based on their 

income and asset levels.76 For beneficiaries applying for the subsidy on their own, those 

with incomes below 135% of the FPL and assets below $8,440 for individuals and 

$13,410 for couples were eligible for the full subsidy in 2012, while those with incomes 

between 135% and 150% of the FPL and assets below $13,070 for individuals and 

$26,120 for couples were eligible for a partial subsidy.92  Premium support for partial 

subsidy recipients is based on a sliding scale depending on income and asset levels.  

Partial subsidy recipients also face a deductible ($65 in 2012) and pay 15% coinsurance 

for prescription drugs, which is relatively high compared to the nominal copays paid by 

dual-eligibles and full subsidy recipients ($1.10-$2.60 for generic drugs and $3.30-$6.50 

for brand drugs in 2012).92  Fewer than 2.5% of LIS beneficiaries are partial subsidy 

recipients.93 

More than three-quarters of all LIS recipients (8.3 million) were enrolled in stand- 

alone PDPs in 2012.81   With the exception of partial subsidy recipients, LIS recipients do 

not pay Part D premiums so long as they are enrolled in certain PDPs with below-average 

premium costs.93  Each year, CMS calculates the average premium for each of the 34 Part 

D regions in the United States, based on an enrollment-weighted average of the monthly 

premiums of all PDPs and MAPDs offered in a region.  CMS subsidizes premiums for 

LIS recipients up to this regional average, which is known as the benchmark. Thus, plans 

whose premiums are at or below the regional benchmark amount are called benchmark 

plans. In 2012, the number of benchmark plans ranged from two in Nevada and Florida to 

15 in Arkansas.94   Figure Ch1-1 shows the number of benchmark plans available in each 

of the 34 PDP regions in 2012.  
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Figure Ch1-1: Number of Benchmark Plans, by Region, 201294 

 

 
 

Because the benchmark is recalculated annually, plans may qualify as benchmark 

plans in one year but not the next.  As a result, the number of available benchmark plans 

changes each year, and there are substantial variations in the number of plans available 

across regions.  In 2012, 327 benchmark plans were available nationwide, down from 409 

in 2006.94   LIS beneficiaries are automatically reassigned to a new plan if their current 

plan’s premium rises more than a de minimis amount (up to $2) above the regional 

benchmark or if their plan sponsor ceases to offer coverage.95   

Since the start of the Part D program, CMS has facilitated the enrollment of LIS 

recipients by automatically assigning them to benchmark PDPs that offer a standard Part 

D benefit (or a benefit structure that is actuarially equivalent to the standard benefit).95  

LIS beneficiaries can be randomly assigned to any benchmark plan in a region and each 

plan receives an equal share of beneficiaries.  LIS recipients also have the option of 
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selecting a Part D plan on their own and are permitted to switch out of their assigned plan 

at any point throughout the year.  However, beneficiaries who choose to enroll in higher 

premium plans must pay the difference between the premium and the benchmark.  LIS 

recipients who select their own Part D plan are referred to as “choosers” and are removed 

from the pool of beneficiaries eligible for future reassignment.  According to CMS 

estimates, 2.5 million LIS beneficiaries were enrolled in non-benchmark plans in 2012.96 

The process by which CMS assigns LIS beneficiaries to Part D plans creates the 

potential for beneficiaries to be randomized to plans that exclude or place utilization 

management restrictions on their current medications.i  CMS has enacted several policies 

that attempt to mitigate medication access issues arising from the auto-assignment or 

reassignment of beneficiaries.36  First, beneficiaries may disenroll from their assigned 

plan and re-enroll in a plan of their choosing at any time during the year.  Second, in an 

effort minimize formulary differences, CMS attempts to reassign beneficiaries who must 

be enrolled in new benchmark plans into another plan offered by the same sponsor 

whenever possible.  Third, CMS provides LIS beneficiaries who are reassigned to new 

benchmark plans with information on their new plan’s formulary, including whether each 

of the beneficiary’s current medications are covered and whether they are subject to any 

utilization management restrictions.  The notice must also provide a list of other available 

benchmark plans in the region.  Fourth, CMS requires all Part D plans to provide a one-

time 30-day transition supply for any medications excluded from the formulary or  

otherwise subject to utilization management when a beneficiary attempts to refill a 

prescription in the first 90 days after enrollment.  Fifth, CMS guidance stipulates that 

                                                           
i Maine is the only state to use an alternate assignment process.  If beneficiaries are randomly auto-assigned 
to a Part D plan that covers fewer than 85% of their current medications, the state reassigns them to a 
different plan. 
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beneficiaries taking medications in any of the six protected classes before enrolling in a 

new plan are exempt from prior authorization or step therapy.  Since Part D plans 

typically do not have access to new enrollees’ prior drug claims, it is unknown whether 

this guidance is consistently adhered to in practice. According to CMS, “If a sponsor 

cannot determine at the point of sale that an enrollee is not currently taking a drug (e.g., a 

new enrollee filling a prescription for the first time), sponsors shall treat such enrollees as 

currently taking the drug.”25  

Finally, all Part D plan sponsors must have an appeals process through which 

beneficiaries or providers can request an exception to the plan’s formulary, cost-sharing, 

or utilization management criteria.25 However, according to focus groups and interviews 

conducted by MedPAC, Part D beneficiaries are not always aware of their exceptions and 

appeals rights and many do not understand how the process works.97  CMS program 

audits have shown that plans have “unacceptably high rates of non-compliance” with 

certain coverage determinations and appeals requirements, which have resulted in 

inappropriate delays or denials of medications.98  CMS recently reported that fewer than 

17% of all negative coverage determinations in 2013 were appealed to Part D plans for 

redetermination, but that on appeal, nearly 80% of denials were overturned.98   The 

relatively low proportion of coverage denials that are appealed could reflect a lack of 

transparency in the appeals process or excessive administrative burden for beneficiaries 

and providers.81 
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Conceptual Framework 

 

Andersen’s Behavioral Model of Health Services Use provides a theoretical 

framework for understanding factors that influence individuals’ utilization of health care 

services.99 The core model posits that use of health care is determined by patients’ 

predisposition to use services, factors that enable use, and the perceived and evaluated 

need for care. Predisposing factors include demographic characteristics, individuals’ 

health beliefs, and social structure.  Enabling factors include personal and community 

resources that facilitate or impede the utilization or receipt of care. Need includes both 

self-perception (perceived need) and objective evaluation (evaluated need) of illness and 

helps to explain both care-seeking and adherence behaviors, as well as the type and 

amount of health services utilized.  More recent versions of the model also account for 

the role of the health care system and the external environment in determining health 

services use. 

A graphical depiction of Andersen’s model is shown in Figure Ch1-2. 

Predisposing characteristics that can be measured from administrative data sources 

include age, gender, and race/ethnicity.  Enabling factors include measures of formulary 

and coverage restrictions that are hypothesized to impact access to care, as well as a 

proxy for income, measured by whether beneficiaries receive the low-income subsidy.  

Need characteristics are captured by comorbidity, illness burden, and prior health care 

utilization and spending.  Geographic variation among local health care systems—

including the availability of health care resources, health care infrastructure, and 

differences in practice patterns—and variation in the socio-economic environment are 

captured by beneficiaries’ state of residence.  Other predisposing, enabling, and need 
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characteristics, such as health beliefs, social and family structure, and disease severity, 

cannot be directly observed in the data.  Because these and other unobservable factors 

may be associated with both medication adherence and health care utilization, this 

analysis is limited in its ability to identify a causal relationship between adherence and 

outcomes. 

 

Figure Ch1-2: Andersen’s Behavioral Model of Health Services Use 
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CHAPTER 2: THE IMPACT OF COVERAGE RESTRICTIONS ON 

ANTIPSYCHOTIC UTILIZATION AMONG LOW-INCOME MEDICARE PART 

D ENROLLEESii 
 

Abstract 

 

Prior research demonstrates substantial access problems associated with 

utilization management and formulary exclusions for antipsychotics in Medicaid, but the 

use and impact of coverage restrictions for these medications in Medicare Part D remains 

unknown.  We assess the effect of coverage restrictions on antipsychotic utilization in 

Part D by exploiting a unique natural experiment in which low-income beneficiaries are 

randomly assigned to prescription drug plans with varying levels of formulary generosity.  

Despite considerable variation in use of coverage restrictions across Part D plans, we find 

no evidence that these restrictions significantly deter utilization or reduce access to 

antipsychotics for low-income beneficiaries. 

 

  

                                                           
ii Roberto P, Brandt N, Onukwugha E, Perfetto E, Powers C, Stuart B. The Impact of Coverage Restrictions 
on Antipsychotic Utilization among Low-Income Part D Enrollees. Adm Policy Ment Health. 2016 (under 
review). 
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Introduction 

 

Medicare Part D plan sponsors are required to provide coverage for “all or 

substantially all” antipsychotics.  With some exceptions, plan sponsors are permitted to 

use utilization management tools, including prior authorization and step therapy, and may 

exclude multi-source brand antipsychotics and unique dosage forms from their 

formularies. While a sizable body of literature suggests that formulary exclusions and 

utilization management policies for antipsychotics have been associated with treatment 

disruptions and higher health care costs for Medicaid beneficiaries,28-34,86 there has been 

no systematic examination of the use of coverage restrictions for these medications in the 

Medicare Part D program, and the impact of such restrictions on antipsychotic utilization 

patterns among Part D beneficiaries remains unknown.   

Decisions about formulary exclusions and utilization management are guided not 

only by regulatory requirements, but also by the economic considerations of Part D plan 

sponsors.  When designing formularies, plan sponsors attempt to strike a balance between 

providing broad access to medications and controlling growth in drug spending. By 

decreasing the use of expensive medications, coverage restrictions may reduce 

prescription drug spending in the short-term, but such restrictions may have unintended 

consequences for long-term health outcomes if beneficiaries cannot obtain timely access 

to prescribed therapies.72  In particular, stand-alone Part D prescription drug plans 

(PDPs), which are not responsible for their enrollees’ medical care, may lack the 

financial incentives to consider the downstream consequences of formulary exclusions 

and utilization management, such as discontinuation of therapy, poor medication 

adherence, and increased consumption of inpatient and outpatient services.73  Variation in 
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the number and type of coverage restrictions implemented by individual plan sponsors 

may also result in beneficiaries facing differential access to psychiatric medications 

across Part D plans. 

The objectives of this study are twofold: to develop a novel approach to 

quantifying variation in the breadth and intensity of coverage restrictions in order to 

characterize the range of antipsychotic restrictions used by Part D plans, and to assess the 

impact of those restrictions on antipsychotic utilization patterns.  Our analysis exploits a 

unique natural experiment in which low-income beneficiaries are randomly assigned to 

certain Part D prescription drug plans, known as benchmark plans, allowing us to directly 

assess the impact of formulary design on utilization while minimizing concern about 

systematic selection bias from unobserved confounders.  We hypothesize that variation in 

formulary exclusion and utilization management practices leads to differential access to 

antipsychotics across Part D plans, resulting in lower use of restricted medications and 

lower overall use of antipsychotics among beneficiaries enrolled in Part D plans with 

more restrictive formularies. 

Data and Sample Selection Criteria 

This study combined data from the 2012 Part D Formulary and Plan 

Characteristics files with administrative and claims data for a 5% random sample of 

Medicare beneficiaries in 2012, all obtained from the CMS Chronic Conditions Data 

Warehouse (CCW).  A supplemental file obtained from CMS provided data on plan 

assignment for low-income beneficiaries, which allowed for the identification of LIS 

recipients in the 5% sample who had been randomly assigned to Part D benchmark plans 

by CMS and who remained enrolled in those plans throughout the study period.  We 
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restricted the sample to low-income subsidy recipients who were continuously enrolled in 

Medicare Parts A, B, and D and alive throughout 2012, who had been randomly assigned 

to a stand-alone Part D plan by CMS, and who filled at least 2 prescriptions for any 

antipsychotic during the year.  Beneficiaries with any Medicare Advantage enrollment, 

nursing home residents, beneficiaries who opted out of their assigned Part D plans, and 

those admitted to hospice were excluded.   

Study Design 

Exploiting variation in plans’ use of formulary exclusions and utilization 

management in order to assess the impact of coverage restrictions on medication use 

requires a measure that accurately characterizes coverage “restrictiveness.”  Simple 

measures of the generosity of drug coverage, such as the number or share of 

antipsychotics listed on a plan’s formulary or subject to utilization management, may not 

capture meaningful variation across plan offerings.  For example, the number of restricted 

drugs does not provide useful information about coverage generosity if plans exclude or 

restrict coverage for drugs that are only rarely prescribed.  Simple measures also do not 

provide information about whether restrictions are placed on different formulations of a 

medication (e.g., extended release) or different routes of administration (e.g., orally 

disintegrating tablets, injectables). These restrictions may be problematic if they inhibit 

access to medications that encourage better patient adherence to therapy, resulting in 

poorer health outcomes. 

Some plan sponsors list relatively few drugs on their formulary but have liberal 

exception policies that permit beneficiaries to easily obtain access to non-formulary 

medications. Other sponsors include most drugs on their formularies, but apply utilization 
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management to a relatively large share of covered medications.78  The ease with which 

beneficiaries can receive approval for non-formulary medications or overcome utilization 

management restrictions are also important measures of coverage restrictiveness.  These 

factors can be assessed by looking at the degree to which plan coverage policies are 

successful in steering utilization away from restricted medications and whether these 

restrictions inadvertently reduce quality of care by discouraging patients from initiating 

or continuing therapy. 

To characterize variation in the use of coverage restrictions across Part D 

formularies, we utilized three separate metrics:  a basic measure indicating the share of 

drugs subjection to restriction, and two novel measures which incorporated information 

on the breadth and intensity of restrictions.  To calculate the basic measure, we reviewed 

the formularies used by benchmark Part D plans to determine the share of antipsychotics 

(1) covered without restriction; (2) covered, but subject to prior authorization or step 

therapy; or (3) excluded from coverage.  Each dosage form of an antipsychotic was 

considered to be a unique drug and antipsychotics were classified as excluded or subject 

to utilization management only if the restriction applied to all drug strengths.  In order to 

incorporate information on the breadth and intensity of restrictions, we adopted an 

approach used by Simon and colleagues to evaluate the impact of coverage restrictions 

across multiple Medicaid programs, which required identifying the formulary with the 

fewest number of coverage restrictions for antipsychotics.100  Drug utilization patterns 

associated with this formulary represented the reference group, or counterfactual, against 

which the impact of more restrictive formulary designs was assessed.  Our analysis was 
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conducted at the formulary level, rather than the plan level, because there was no 

variation among formularies for multiple plans offered by a single plan sponsor.   

To account for the possibility that observed differences in antipsychotic use might 

be driven by selection bias, rather than by variation in coverage restrictions across 

formularies, we took advantage of a unique natural experiment in which LIS beneficiaries 

were randomly auto-assigned to Part D benchmark plans.  By virtue of random 

assignment, beneficiaries in the counterfactual should not differ systematically from 

those assigned to plans with more restrictive formularies in terms of demographics, 

health status, or other observable or unobservable characteristics, making it possible to 

isolate the effects of coverage restrictions on antipsychotic utilization across formularies.  

Because LIS beneficiaries face the same nominal copays regardless of plan assignment, 

limiting the analysis to this population also eliminated the potential influence of cost-

sharing on observed utilization patterns. 

The breadth of coverage restrictions across formularies was measured by 

calculating the utilization-weighted proportion of antipsychotics subject to formulary 

exclusion, prior authorization, or step therapy for each of the non-counterfactual 

formularies, using the utilization shares for those drugs in the counterfactual formulary as 

weights.  The utilization share for each antipsychotic in the counterfactual formulary, 

measured by annual mean days of therapy per user, represents the expected utilization for 

that drug in the absence of a coverage restriction. This approach avoids overemphasizing 

or underemphasizing each restriction’s impact, based on how frequently the restricted 

drug would be used in the absence of any restrictions on coverage. For example, this 

approach avoids overstating the importance of coverage restrictions for infrequently used 
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drugs, such as multi-source brand antipsychotics with generic equivalents.  Conversely, 

this approach gives more weight to the importance of restrictions placed on the most 

commonly prescribed antipsychotics.  

The intensity of coverage restrictions refers to how influential formulary 

exclusion and utilization management practices are in shifting utilization away from the 

use of restricted drugs or inadvertently discouraging the use of therapy altogether. To 

measure intensity, we examined differences between the counterfactual and non-

counterfactual formularies in terms of the mix of antipsychotics utilized, total annual 

mean days of therapy of restricted antipsychotics, and total annual mean days of any 

antipsychotic therapy.  Utilization patterns that deviated from the counterfactual were 

measured in terms of expected vs. observed utilization and overall therapy displacement.  

Expected vs. observed utilization was used to capture relative reductions in utilization for 

restricted drugs, while overall therapy displacement measured any aggregate reduction in 

antipsychotic use attributable to formulary restrictions.   

 Antipsychotic utilization was operationalized as the total number of days in the 

calendar year covered by any antipsychotic therapy.  If a beneficiary refilled a 

prescription prior to the end of the days supply of the first fill, the number of covered 

days was adjusted to account for the overlap.  Beneficiaries admitted to a hospital or a 

skilled nursing facility were assumed to receive medications directly from that institution 

during the inpatient stay; therefore, remaining days supply from medications filled prior 

to admission to a hospital or skilled nursing facility were shifted forward to cover any 

uncovered days after discharge, if applicable.101  The study protocol was approved by the 
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Institutional Review Board of the University of Maryland, which waived the requirement 

for written informed consent.  

Results  

  Seventeen unique formulary designs were used by 327 benchmark prescription 

drug plans in 2012, and a total of 18,949 antipsychotic users who met the sample 

selection criteria were enrolled in these plans.  Two formularies were excluded from the 

analysis due to the small number of antipsychotic users enrolled in the plans using these 

formularies, resulting in a final sample size of 15 formulary designs, 322 plans, and 

18,900 antipsychotic users (see Figure Ch2-Appendix I and Table Ch2-Appendix A).  

The share of antipsychotics without restriction and the share subject to prior 

authorization, step therapy, or formulary exclusions for each of the 15 benchmark 

formularies are shown in Table Ch2-1.   
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Table Ch2-1: Share of Antipsychotics Subject to Coverage Restrictions by 

Benchmark Prescription Drug Plan Formularies, by Plan Name 

 

Plan Name(s) 

All Antipsychotics   

(N=53) 

% 

No  

Restriction 

Prior 

Authorization  

Step  

Therapy 

Formulary 

Exclusion 

Health Net Orange  100.0 0.0 0.0 0.0 

Medco Medicare Prescription Plan - Value 90.6 0.0 0.0 9.4 

Cigna Medicare Rx Plan One 88.7 0.0 0.0 11.3 
Blue MedicareRx Standard, MedicareRx 
Rewards Standard 88.7 0.0 0.0 11.3 

Windsor Rx 83.0 0.0 0.0 17.0 

EnvisionRxPlus Silver 79.2 1.9 0.0 18.9 
First United American Select, United 
American Select 79.2 0.0 7.5 13.2 
Aetna/CVS Pharmacy Prescription Drug 
Plan, Aetna Medicare Rx Essentials 

77.4 9.4 7.5 11.3 

Humana-Walmart Preferred Rx Plan 73.6 13.2 3.8 9.4 

Community CCRx Basic 69.8 0.0 5.7 24.5 

HealthSpring Prescription Drug Plan 69.8 0.0 9.4 20.8 

CVS Caremark Value 67.9 3.8 3.8 24.5 

First Health Part D Premier 67.9 11.3 0.0 20.8 

WellCare Classic 56.6 30.2 0.0 13.2 

BravoRx 41.5 39.6 0.0 18.9 

Note: Rows may sum to more than 100% because prior authorization and step therapy can be placed on the 

same drug. 

 

One formulary design, used by Health Net Orange plans, did not place any 

restrictions on antipsychotics, and was designated as the counterfactual formulary.  At the 

other extreme, the formulary design used by BravoRx plans placed restrictions on nearly 

60% of all antipsychotics, subjecting nearly 40% of drugs in the class to prior 

authorization.  Formulary exclusions were used by all non-counterfactual formularies.  

On average, formularies excluded 16% of antipsychotics from coverage, ranging from 

9.4% (Medco Medicare Prescription and Humana-Walmart Preferred Rx plans) to 24.5% 

(Community CCRx Basic and CVS Caremark Value plans).  Seven of the 14 non-
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counterfactual formularies required prior authorization for one or more antipsychotics 

and 6 of the 14 imposed step therapy requirements.  

Table Ch2-2 characterizes the frequency with which prior authorization, step 

therapy, and formulary exclusions were applied across the 15 benchmark formularies to 

each of the 53 unique antipsychotics included in the analysis.  With the exception of 

clozapine, all second generation antipsychotics (SGAs) were subject to restriction by one 

or more non-counterfactual formularies, compared to about one-quarter of first 

generation antipsychotics (FGAs).  All brand name antipsychotics were also subject to 

restriction by at least one formulary, although the type of restriction varied depending on 

the availability of generic alternatives.  In accordance with the requirement that plans 

cover “all or substantially all” antipsychotics, single-source brands were almost always 

included on formulary, while multi-source brand drugs—which have generic 

equivalents—were frequently excluded. All single-source drugs were subject to prior 

authorization and most were subject to step therapy by one or more formularies.  Generic 

SGAs, including olanzapine, quetiapine, and risperidone tablets and ziprasidone capsules, 

were all subject to prior authorization by one or more formularies, as were two generic 

FGAs: chlorpromazine injections and thioridazine tablets.  The only generic drugs 

excluded from formularies were combination antipsychotic/antidepressant therapies.  

Long-acting injectable versions of SGAs were no more likely, and were often less likely, 

to be subject to restriction than the oral dosage forms and we observed little variation in 

the frequency of restrictions among different oral formulations.   
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Table Ch2-2: Share of Antipsychotics Subject to Coverage Restrictions by 

Benchmark Prescription Drug Plan Formularies, by Drug Name and Dosage Form 

 

 

% of Formularies with Coverage Restrictions 

Generic 

Name 

Product 

 Name 

Dosage 

 Form 

No 

Restriction 

Prior 

Authorization 

Step 

Therapy 

Formulary 

Exclusion 

Second Generation Antipsychotics (N=31)         

Aripiprazole            

 
Abilify Tablet 80.0 13.3 6.7 0.0 

 
Abilify  Oral solution 80.0 13.3 6.7 0.0 

 
Abilify Discmelt ODT 73.3 20.0 6.7 0.0 

 
Abilify Maintena Injection 80.0 13.3 6.7 0.0 

Asenapine             

 
Saphris  

Sublingual 
tablet 80.0 20.0 0.0 0.0 

Clozapine             

 
Clozapine Tablet 100.0 0.0 0.0 0.0 

 
Clozaril Tablet 6.7 0.0 0.0 93.3 

 
FazaClo ODT 53.3 20.0 26.7 0.0 

Iloperidone             

 
Fanapt Tablet 46.7 33.3 26.7 0.0 

Olanzapine             

 
Olanzepine Tablet 93.3 6.7 0.0 0.0 

 
Olanzepine  ODT 86.7 13.3 0.0 0.0 

 
Olanzepine  Injection 93.3 6.7 0.0 0.0 

 
Zyprexa Tablet 40.0 13.3 0.0 46.7 

 
Zyprexa Zydis  ODT 40.0 13.3 0.0 46.7 

 
Zyprexa IntraMuscular  Injection 60.0 6.7 0.0 33.3 

Lurasidone             

 
Latuda Tablet 66.7 26.7 6.7 0.0 

Paliperidone            

 
Invega  ER tablet 60.0 20.0 20.0 0.0 

 
Invega Sustenna Injection 93.3 6.7 0.0 0.0 

Quetiapine              

 
Quetiapine Tablet 93.3 6.7 0.0 0.0 

 
Seroquel Tablet 53.3 0.0 0.0 46.7 

 
Seroquel XR  ER tablet 86.7 6.7 0.0 6.7 

Risperidone             

 
Risperidone Tablet 93.3 6.7 0.0 0.0 

 
Risperidone  Oral solution 93.3 6.7 0.0 0.0 

 
Risperidone  ODT 93.3 6.7 0.0 0.0 

 
Risperdal Tablet 6.7 0.0 0.0 93.3 

 
Risperdal  Oral solution 13.3 0.0 0.0 86.7 

 
Risperdal M-Tab  ODT 13.3 0.0 0.0 86.7 

 
Risperdal Consta  Injection 93.3 6.7 0.0 0.0 

Ziprasidone             

 
Ziprasidone Capsule 80.0 20.0 0.0 0.0 

 
Geodon Capsule 46.7 13.3 6.7 40.0 

 
Geodon  Injection 73.3 20.0 13.3 0.0 

First Generation Antipsychotics (N=19)          

Chlorpromazine            

 
Chlorpromazine Tablet 100.0 0.0 0.0 0.0 

 
Chlorpromazine Injection 93.3 6.7 0.0 0.0 
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Table Ch2-2 Continued 

 
Fluphenazine            

 
Fluphenazine  Tablet 100.0 0.0 0.0 0.0 

 
Fluphenazine  Oral concentrate 100.0 0.0 0.0 0.0 

 
Fluphenazine  Elixir 100.0 0.0 0.0 0.0 

 
Fluphenazine  Injection 100.0 0.0 0.0 0.0 

 
Fluphenazine 
Decanoate  Injection 100.0 0.0 0.0 0.0 

Haloperidol             

 
Haloperidol Tablet 100.0 0.0 0.0 0.0 

 
Haloperidol Oral concentrate 100.0 0.0 0.0 0.0 

 
Haloperidol Decanoate  Injection 100.0 0.0 0.0 0.0 

 
Haloperidol Lactate  Injection 100.0 0.0 0.0 0.0 

 
Haldol Decanoate  Injection 46.7 0.0 0.0 53.3 

 
Haldol Lactate  Injection 33.3 0.0 0.0 66.7 

Loxapine              

 
Loxapine  Capsule 100.0 0.0 0.0 0.0 

Perphenazine            

 
Perphenazine Tablet 100.0 0.0 0.0 0.0 

Pimozide             

 
Orap Tablet 93.3 0.0 6.7 0.0 

Thioridazine            

 
Thioridazine  Tablet 86.7 13.3 0.0 0.0 

Thiothixene             

 
Thiothixene Capsule 100.0 0.0 0.0 0.0 

Trifluoperazine             

 
Trifluoperazine  Tablet 100.0 0.0 0.0 0.0 

Antipsychotics in Combination (N=3)          

Olanzepine/fluoxetine            

 
Olanzepine/fluoxetine Capsule 53.3 13.3 0.0 33.3 

 
Symbax Capsule 40.0 13.3 0.0 46.7 

Perphenazine/amitriptyline           

  
Perphenazine/ 
amitriptyline Tablet 86.7 0.0 0.0 13.3 

Notes: 

Rows may sum to more than 100% because prior authorization and step therapy can be placed on the same drug. 

ER = extended release, ODT = orally disintegrating tablet 

 

 Characteristics of antipsychotic users randomly assigned to plans using the 

counterfactual formulary vs. those randomized to plans using non-counterfactual 

formularies are shown in Table Ch2-3.  Antipsychotic users in the counterfactual 

formulary were slightly older (52.7 vs. 51.1 years, p<0.001), which is likely an artifact of 

the longer period of time that plans using the counterfactual formulary have qualified as 

benchmark plans (i.e., LIS beneficiaries who were assigned in earlier years to a plan that 

remained a benchmark plan in each year are older on average than the pool of   
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beneficiaries randomized to newly available benchmark plans in later years).  

Antipsychotic users in plans using the counterfactual formulary were also significantly 

less likely to be black (13.6% vs. 20.3%, p<0.0001) and significantly more likely to be 

Hispanic (7.9% vs. 4.2%, p<0.0001) or belong to other racial or ethnic groups (6.4% vs. 

4.3%, p<0.01).  In terms of observable health status characteristics, the two groups were 

similar.  Roughly half of antipsychotic users in both the counterfactual and non-

counterfactual formularies had a diagnosis of schizophrenia, more than one third had a 

diagnosis of bipolar disorder, and about 70% had a diagnosis of any serious mental 

illness.  Beneficiaries in both groups filled an average of 13 antipsychotic prescriptions 

during the year and there was no statistically significant difference in antipsychotic 

spending between users in the counterfactual and non-counterfactual formularies.  

Table Ch2-3: Comparison of Characteristics of Antipsychotic Users in 

Counterfactual vs. Non-Counterfactual Formularies 
 
 
 
 
 

 

Counterfactual 

Formulary  

(N=1,166) 

Non-Counterfactual 

Formularies 

(N=17,734) 

Age, mean (SD) 52.7 (14.7) 51.1 (15.0) ** 

Male (%) 50.4 49.2 

Race/ethnicity (%) 

White  72.2 70.9 

Black  13.6 20.3 *** 

Hispanic  7.9 4.2 *** 

Other  6.4 4.3 * 

Serious Mental Illness (%) 

Schizophrenia  50.6 48.3 

Bipolar Disorder 35.1 37.5 

Any Serious Mental Illness 70.3 70.7 

Charlson Comorbidity Index (%) 
  

0 60.1 58.7  

1-2 28.0 29.6  

3 or more 11.8 11.7  

Number of Antipsychotic Rx Fills, mean (SD) 13.4 (10.0) 13.0 (9.3) 

Medicare Spending ($) , mean (SD) 

Part A  7,245.28 (19,805.83) 6,420.83 (17,987.45) 

Part B 4,863.41 (7,586.33) 4,609.78 (7,701.10) 

Part D - Antipsychotics 4,289.15 (4,702.61) 3,982.70 (4,606.00) 

Part D - Total 8,568.24 (11,469.15) 7,448.10 (8,063.33) * 

*p<0.01, **p<0.001, ***p<0.0001 



54 
 

Comorbidity burden, as measured by the Charlson Comorbidity Index, was equally 

distributed across both groups of antipsychotic users.  Total Medicare spending for Parts 

A, B, and D was higher for antipsychotic users in the counterfactual formulary, but only 

the difference in Part D spending was statistically significant ($8,568 vs. $7,448, p<0.01).  

As shown in Table Ch2-Appendix B, antipsychotic use was highly concentrated, with six 

drugs accounting for about 70% of total utilization among beneficiaries in both the 

counterfactual and non-counterfactual formularies. 

Figure Ch2-1 compares the simplest measure of coverage restrictiveness—the 

share of antipsychotics subject to restriction—to the breadth of those restrictions, as 

measured by the counterfactual-weighted utilization shares of restricted drugs.  This 

comparison demonstrates that even though formularies commonly subjected 

antipsychotics to coverage restrictions, restrictions were applied to drugs that were used 

relatively infrequently, even in the absence of any restrictions on their use.  Looking only 

at the share of antipsychotics subject to restriction, shown by the solid red bars, 10 of the 

14 non-counterfactual formularies placed restrictions on 20% of more of all drugs in the 

class, and the share of restricted antipsychotics ranged from 9.4% to 58.5%.  However, as 

the patterned blue bars show, once the actual utilization of these drugs is taken into 

account, 11 of the 14 non-counterfactual formularies applied restrictions to drugs 

representing less than 15% of all utilization in this class.  The formulary used by 

BravoRx plans was a clear outlier.  The utilization weighted share of restricted drugs for 

this formulary exceeded 80%, indicating that this formulary subjected the majority of 

antipsychotic utilization to restriction.  Figure Ch2-Appendix II and Figure Ch2-

Appendix III present the results stratified by type of restriction (UM vs. exclusion).  
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Figure Ch2-1: Share of Restricted Antipsychotics vs. Share of Counterfactual 

Utilization Subject to Restriction, by Plan Name 
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The intensity of coverage restrictions—how effective the restrictions were in 

practice—is depicted in Figure Ch2-2.   Comparing the expected utilization of restricted 

antipsychotics (as determined by the utilization shares of those drugs in the 

counterfactual) to the actual utilization observed for each of the non-counterfactual 

formularies clearly shows that the restrictions had very little impact on the utilization of 

restricted drugs.  The largest difference in utilization was for the formulary used by First 

United American Select plans.  Utilization of restricted antipsychotics among 

beneficiaries associated with this formulary accounted for 19.8% of total utilization, 

compared to an expected 26.2%.  On the other hand, observed utilization of restricted 

antipsychotics for two formularies—those used by Community CCRx and HealthSpring 

plans—was slightly higher than would be expected in the absence of any restrictions at 

all.  Expected vs. observed utilization of antipsychotics subject to UM restrictions vs. 

those excluded from formulary are shown in Figure Ch2-Appendix IV and Figure Ch2-

Appendix V. 
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Figure Ch2-2: Expected vs. Observed Utilization of Restricted Antipsychotics, by 

Plan Name 
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Given the limited impact that coverage restrictions for antipsychotics had on 

shifting utilization away from restricted drugs, it is unsurprising that there were very few 

differences in the aggregate utilization patterns of antipsychotic users in the 

counterfactual and non-counterfactual formularies, as shown in Table Ch2-4.   On 

average, antipsychotic users had an average of 272.7 days of medication on hand, with 

only a small difference—4 days—between beneficiaries in the counterfactual and non-

counterfactual formularies (276.5 vs. 272.4).  This suggests that there was little to no 

overall therapy displacement due to coverage restrictions for antipsychotics.  Average 

days covered for FGAs, SGAs, and combination therapies were also slightly higher for 

beneficiaries in the counterfactual formulary, ranging from 3.1 additional days for SGAs 

to 9.1 for FGAs.  Beneficiaries covered by the counterfactual formulary had slightly 

fewer days covered by brand drugs, particularly multi-source brand drugs, but had an 

average of 10 more days of generic therapy than beneficiaries covered by non-

counterfactual formularies.  Although the differences are small, relative patterns of 

 

Table Ch2-4: Average Number of Days Covered for All Antipsychotic Users, Users 

in the Counterfactual Formulary, and Users in Non-Counterfactual Formularies, by 

Drug Characteristics 

 

 
  

All AP Users 

(N=18,900) 

Counterfactual 

(N=1,166) 

Non-Counterfactual 

(N=17,734) 

Difference  

(CF - Non-CF) 

Days covered         

All APs 272.7 276.5 272.4 4.0 

First generation APs  219.7 228.3 219.2 9.1 

Second generation APs 269.9 272.8 269.7 3.1 

Combination therapies 222.3 228.1 221.9 6.3 

Brand drugs 183.8 180.8 184.0 -3.2 

Single-source  228.7 229.3 228.7 0.6 

Multi-source  112.5 105.7 112.9 -7.2 

Generic drugs 234.4 243.8 233.8 10.0 

Note: AP = antipsychotic, CF = counterfactual formulary, non-CF = non-counterfactual formulary 
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brand and generic utilization between the counterfactual and non-counterfactual 

formularies suggest that the use of coverage restrictions in the non-counterfactual 

formularies did not steer beneficiaries away from brand antipsychotics in favor of 

generics.  

Discussion 

Despite variation in the use of coverage restrictions for antipsychotics across 

formularies, in practice, these restrictions do not appear to significantly impact 

antipsychotic utilization patterns among low-income Part D enrollees randomized to 

benchmark plans.  Contrary to our hypothesis, beneficiaries in plans with multiple 

coverage restrictions had roughly as many days of antipsychotic therapy on hand as 

beneficiaries in plans with no coverage restrictions.  The mix of antipsychotics used also 

varied little across formularies, with few differences in total annual mean days covered of 

first generation vs. second generation and brand vs. generic antipsychotics.  While Part D 

plans presumably use formulary restrictions to steer utilization away from use of brand 

drugs, particularly those with generic equivalents, multi-source brand drug use was 

lowest, and generic drug use highest, in the counterfactual formulary—the only 

formulary that did not subject any drugs in this class to either utilization management or 

coverage exclusions.   

There are at least three possible explanations for why coverage restrictions for 

antipsychotics did not affect the utilization patterns of Part D beneficiaries.  First, CMS’s 

grandfathering policy prohibits the use of prior authorization, step therapy, or formulary 

exclusions for Part D beneficiaries who are already stable on a particular antipsychotic 

therapy or regimen at the time of plan enrollment, which may have limited plans’ ability 
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to apply coverage restrictions broadly. Second, the effectiveness of the restrictions may 

have been limited by systems in place to reduce the burden of obtaining an exception.102  

It is unclear whether the requirement that plans cover “all or substantially all” 

antipsychotics affected the ease with which coverage restrictions were overturned or 

whether the elimination of protected class status for antipsychotics would have a 

detrimental impact on beneficiaries’ access to therapy.   Finally, we cannot rule out the 

possibility of reverse causality, which may have occurred if plans who faced 

unexpectedly high costs for antipsychotics prior to 2012 enacted coverage restrictions in 

an attempt to reduce spending. 

The lack of effect of coverage restrictions on antipsychotic utilization among low-

income Part D beneficiaries is surprising, given that numerous studies have documented 

significant access problems associated with formulary exclusions and prior authorization 

in Medicaid.  Vogt et al. analyzed the experience of two dozen state Medicaid programs 

between 1999 and 2008 and found that the implementation of coverage restrictions for 

SGAs was followed by significant decreases in the overall use of these medications, 

relative to states that did not adopt such restrictions, and that the reduced use of restricted 

antipsychotics was not fully offset by the substitution of unrestricted antipsychotics, 

resulting in an overall decrease in medication use.28  Similarly, Seabury et al. examined 

the impact of coverage restrictions for SGAs on patients with schizophrenia or bipolar 

disorder across 24 Medicaid programs and found that beneficiaries residing in states with 

one or more restrictions experienced lower medication adherence and significantly worse 

health outcomes, including a significant increase in hospitalizations and higher total 

health care costs.29  Several other studies examining the experience of state Medicaid 
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programs before and after the adoption of coverage restrictions for antipsychotics have 

shown that the implementation of such restrictions was followed by lower pharmacy 

spending for targeted medications, higher rates of medication discontinuation, decreases 

in the likelihood of medication initiation, increased use of inpatient care, or increased 

spending on inpatient or outpatient services relative to neighboring states without such 

restrictions in place.30-34, 86   

This analysis utilized a novel approach to quantifying the breadth and intensity of 

restrictions in order to characterize the range of coverage restrictions for antipsychotics 

used by Part D plans.  The use of restrictions across formularies appeared most common 

when looking at the simplest measure of coverage, the share of antipsychotics subject to 

either utilization management or formulary exclusion.  When the actual utilization of the 

drugs subject to restriction was taken into account, there was less variation across 

formularies in the breadth of coverage restrictions, as many of the restrictions were 

applied to infrequently used antipsychotics.  Examination of the intensity of coverage 

restrictions revealed that, in practice, utilization management and formulary exclusions 

for antipsychotics had very little impact on the utilization of restricted drugs.  For this 

class of medication, characterizing the range of coverage restrictions using only the share 

of drugs subject to formulary restriction would overemphasize the importance of those 

restrictions, as variation in the share of antipsychotics subject to restriction bore little 

relation to observed patterns of antipsychotic utilization.  A second strength of our 

analysis was the use of a sample of low-income beneficiaries who had been randomly 

assigned to their Part D plans, which helped eliminate the possibility that the utilization 
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patterns we observed were driven by the systematic selection of beneficiaries into plans 

with more generous formularies.   

While this analysis provides important insights into the use of coverage 

restrictions for antipsychotics in the Medicare Part D program and their impact on 

beneficiaries’ medication utilization patterns, the study was limited to benchmark PDPs, 

as these are the only prescription drug plans to which low-income Part D enrollees are 

randomly assigned.  The findings may therefore not generalize to LIS beneficiaries who 

opted out of their auto-assigned plans, or to the broader Medicare population enrolled in 

non-benchmark PDPs or Medicare Advantage prescription drug plans (MAPDs).  This 

limitation notwithstanding, it is unlikely that coverage restrictions would have 

disproportionately impacted the utilization patterns of beneficiaries enrolled in non-

benchmark PDPs or MAPDs, as these plans were less likely than benchmark PDPs to 

restrict coverage for antipsychotics. Compared to benchmark PDPs, which applied 

restrictions to an average of 24.5% of all antipsychotics, non-benchmark PDPs and 

MAPDs applied restrictions to 22.8% and 22.2%, respectively.   

It is also possible that differences in the use of antipsychotics across benchmark 

PDPs reflect unobservable geographic variation, such as differences in physician 

prescribing practices, across the United States.  Of the 15 unique formularies included in 

this analysis, only one was used by a benchmark plan operating in all 34 PDP regions 

nationwide; the other 14 formularies were used by plans operating in as few as 8 and as 

many as 30 PDP regions.  While we cannot rule out the possibility that differences in 

antipsychotic utilization were driven by underlying variation across PDP regions, prior 

research has failed to demonstrate clear geographic patterns in antipsychotic utilization 
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across either states or Census regions.103  Instead, the literature suggests that the majority 

of variation in the use of antipsychotics occurs at the local level; that is, within—rather 

than across—state or regional boundaries. 

The relative frequency with which plans subjected antipsychotics to restriction, 

combined with the limited impact of these restrictions on utilization, raises the question 

of why plans design their formularies to restrict coverage for this class of drugs in the 

first place.  One motivation for the use of coverage restrictions might be to encourage the 

appropriate use of restricted medications; however, we observed that restrictions for 

antipsychotics did not consistently correspond to prescribing guidelines. For example, our 

finding that injectable formulations were often less likely to be subject to restriction than 

oral dosages was unexpected, in light of label indications and manufacturer guidance on 

how to utilize long-acting medications to maintain or improve therapeutic efficacy and 

minimize adverse effects.104  

Part D plans, pharmacies, and especially providers incur considerable 

administrative costs associated with the processing of formulary and utilization 

management exceptions.  According to the American Medical Association, the average 

physician practice spends an average of 20 hours per week on prior authorization 

paperwork,105 and a study by Morra and colleagues estimates that the total cost of 

interacting with payers regarding coverage and billing issues averages about $83,000 per 

physician, per year.106  Some managed care plans have eliminated prior authorization 

requirements for widely used drugs because the costs associated with administering these 

programs have been found to exceed the savings.107  The costs of administering 

formulary restrictions for antipsychotics in the Part D program, and the rate at which 
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utilization management and formulary exemptions are overturned, remain important areas 

for future research.  Qualitative studies, such as interviews with plan sponsor executives 

and the Pharmacy and Therapeutics Committee members who make formulary and 

coverage decisions, would also be useful in helping to explain the divergent use of 

antipsychotic restrictions among Part D plans, particularly in light of evidence that 

restrictions do not appear to affect utilization or reduce spending for these medications.  

Additionally, surveys of psychiatrists, primary care physicians, and other clinicians 

would provide important insight into the frequency with which prescribers encounter 

coverage restrictions for antipsychotics in clinical practice, the perceived burden 

associated with overcoming these restrictions, and the impact of restrictions on 

antipsychotic prescribing patterns.
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CHAPTER 3: REDACTION OF SUBSTANCE ABUSE CLAIMS IN MEDICARE 

RESEARCH FILES AFFECTS SPENDING OUTCOMES FOR NEARLY ONE IN 

FIVE BENEFICIARIES WITH SERIOUS MENTAL ILLNESSiii 

 

Abstract 

 

Objective: To assess the impact of substance abuse claims redaction on Medicare 

spending estimates for beneficiaries with serious mental illness.  

 

Data Sources: 2012 claims and unredacted beneficiary-level Medicare spending totals 

from CMS’s Chronic Conditions Warehouse.  

 

Study Design: We identified beneficiaries with claims affected by the redaction by 

comparing claims-based spending estimates to unredacted spending totals. Differences in 

characteristics of beneficiaries with and without redacted claims were examined in 

bivariate analyses. 

 

Principal Findings: Claims-based spending totals differed from unredacted totals for 

19.7% of the cohort. Part A spending for those with redacted claims was underreported 

by 57.0%.  Characteristics of beneficiaries with and without redacted claims differed 

significantly. 

 

Conclusions: Researchers who rely on Medicare claims to analyze spending outcomes for 

antipsychotic users should be aware of the potential for bias due to non-random redaction 

of substance abuse data.   

                                                           
iii Roberto P, Brandt N, Onukwugha E, Stuart B. Redaction of Substance Abuse Claims in Medicare 
Research Files Affects Spending Outcomes for Nearly One in Five Beneficiaries with Serious Mental 
Illness. Health Serv Res. [Epub before print, July 24, 2016], doi:10.1111/1475-6773.12528. Reprinted with 
permission from John Wiley and Sons. 
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Introduction 

 

At the behest of the Substance Abuse and Mental Health Services Administration 

(SAMHSA), the Centers for Medicare and Medicaid Services (CMS) currently redacts all 

claims containing substance abuse diagnosis or treatment information from the Medicare 

and Medicaid research identifiable files (see Table Ch3-Appendix A for full list of 

affected diagnostic and procedural codes).  According to data published by a CMS 

contractor, the impact of the claims redaction is limited in scope—affecting between 3% 

and 4% of the total Medicaid and 2% to 3% of the total Medicare population—although 

the share of beneficiaries with redacted claims has grown larger every year.108  On an 

aggregate level, the share of impacted claims appears minor, affecting less than 2% of 

total Medicare and Medicaid claims processed annually. However, certain types of 

services—particularly inpatient care—are disproportionately affected, with 7% to 8% of 

total inpatient claims missing for both the entire Medicare and Medicaid populations. 

Although the redaction of substance abuse data affects only a small share of total 

Medicare and Medicaid claims, the practice is concerning to health services researchers 

for at least three reasons. First, the change in policy was poorly communicated. CMS 

began redacting all claims data released to researchers in late 2013 but did not publicly 

notify the research community until more than a year later.109  Second, it is not just the 

information pertaining to substance abuse on a claim that is redacted, but rather the entire 

claim. Since most redacted claims are deleted because of a secondary diagnosis of 

substance abuse disorder, important information regarding primary diagnoses and 

procedures may also be suppressed.38  Third, the redacted claims are not missing at 

random, which increases the potential for bias in studies that rely on claims data to 
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generate utilization or spending measures, select cohort members based on diagnostic or 

procedural codes, or adjust for differences in comorbidity burden. The likelihood of bias 

resulting from this non-random claims deletion increases when studying populations with 

high rates of comorbid substance abuse, including those with costly chronic conditions 

such as HIV, hepatitis C, and depression.110 To better understand the impact of the 

substance abuse data redaction on claim-based estimates of Medicare spending, we 

assessed the accuracy of Parts A and B spending totals derived from the claims for a 

cohort of antipsychotic users, a population with an above average rate of comorbid 

substance abuse disorders.111 

Methods 

Data and Sample 

Enrollment, demographic, and claims data were obtained for a 5% random sample of 

Medicare beneficiaries from the CMS Chronic Conditions Data Warehouse (CCW) for 

2012, including summarized spending totals for each beneficiary from the Cost and Use 

file. Spending totals in the Cost and Use file are calculated by a CMS contractor using the 

full set of Medicare claims and are therefore unaffected by the claims redaction policy 

(ResDAC 2015, personal communication).  The CCW data also contain chronic condition 

flags, generated from claims-based algorithms, which identify beneficiaries diagnosed 

with various chronic physical and mental illnesses.     

Our cohort was limited to individuals who were continuously enrolled in 

Medicare Parts A, B, and D throughout 2012.  Beneficiaries with CCW chronic condition 

flags for bipolar disorder, personality disorder, or schizophrenia or other psychoses and at 

least two antipsychotic prescription fills were identified as having serious mental illness 
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(N=38,005). Nursing home residents, Medicare Advantage enrollees, and beneficiaries 

without Part D prescription drug coverage were excluded from the analysis (see Table 

Ch3-Appendix B-D and Figure Ch3-Appendix I for diagnostic codes and sample 

selection flowchart).  

Study Design 

Using algorithms specified in the CCW Medicare Administrative Data User 

Guide,112 spending totals derived from the claims for all Parts A and B service types were 

compared to the unredacted summary spending totals reported in the Cost and Use file for 

each beneficiary (see Table Ch3-Appendix E and Table Ch3-Appendix F for algorithms 

used to derive claims-based spending totals).  Part A spending included acute and other 

inpatient hospital, skilled nursing facility, hospice, and home health care, while Part B 

spending was comprised of hospital outpatient, ambulatory surgical center, anesthesia, 

Part B drug, physician office, evaluation and management, dialysis, imaging, laboratory, 

durable medical equipment, other procedures, and other Part B carrier spending. 

Beneficiaries whose claims-based spending total for each service type did not match their 

corresponding Cost and Use summary spending total for that service type were classified 

as having claims affected by the redaction. We also compared Part D prescription drug 

spending totals from the claims to the Cost and Use summary totals as a falsification test.  

Because Part D claims are not affected by the redaction policy, claims-based spending 

totals should not differ from the Cost and Use summary totals for prescription drugs 

covered under Part D.  Differences in the characteristics of beneficiaries with and without 

redacted claims were assessed using t-tests and chi-squared tests.   
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Results 

 

Claims-based spending totals differed from Cost and Use summary totals for 

19.7% of the cohort (Table Ch3-1).  Nearly twice as many beneficiaries were affected by 

redaction of Part B claims than Part A claims (17.4% vs. 9.5%). Among beneficiaries 

with redacted claims for Part A-covered services, the majority involved acute and/or 

other inpatient hospital care. For those with redacted Part B claims, evaluation and 

management and hospital outpatient care were the most commonly affected services.  

Less than 1% of beneficiaries had redacted Part B claims for imaging, other procedures, 

prescription drugs, anesthesia, durable medical equipment, ambulatory surgical center, or 

 

Table Ch3-1: Number and Share of Beneficiaries with Serious Mental Illness 

(N=38,005) with Redacted Medicare Part A and Part B Claims, by Type of Service  
 

  
Number with Redacted 

Claims 

% with Redacted 

Claims 

Any Part A or Part B Claims 7,493 19.7 

Any Part A Claims 3,608 9.5 

Acute Inpatient 2,112 5.6 

Other Inpatient 2,078 5.5 

Home Health  126 0.3 

Skilled Nursing Facility 63 0.2 

Hospice 0 0.0 

Any Part B Claims 6,613 17.4 

Evaluation & Management 4,390 11.6 

Hospital Outpatient 3,343 8.8 

Laboratory or Test 1,823 4.8 

Physician Office 1,326 3.5 

Other Part B Carrier Services 685 1.8 

Other Procedures 251 0.7 

Part B Drugs 143 0.4 

Imaging 139 0.4 

Anesthesia 39 0.1 

Durable Medical Equipment * * 

Ambulatory Surgical Center * * 

Dialysis * * 

Any Part D Claims 0 0.0 

* Cell sizes with counts less than 11 were suppressed in accordance with the Centers for Medicare and 

Medicaid guidelines.   
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dialysis care. Part D prescription drug claims for all beneficiaries were unaffected by the 

redaction. 

Based on the summarized spending totals reported in the Cost and Use file, 

average spending among beneficiaries with redacted claims far exceeded that of 

beneficiaries without redacted claims for every Part A and Part B service type (Table 

Ch3-2). For example, average acute inpatient expenditures incurred by beneficiaries with 

redacted claims were nearly 7 times greater than those of beneficiaries whose claims 

were unaffected ($20,328 vs. $2,905).  

 

Table Ch3-2: Mean Total Medicare Spending for Beneficiaries with Serious Mental 

Illness (N=38,005) Reported in the Summarized Cost and Use File, by Claims 

Redaction Status  
 

  
Beneficiaries with Claims 

Affected by the Redaction 

Beneficiaries with No 

Redacted Claims 

Total Part A Spending $26,960.78 $6,501.57 

Acute Inpatient $20,328.09 $2,904.88 

Other Inpatient $16,923.21 $1,797.92 

Skilled Nursing Facility $18,710.96 $941.89 

Home Health  $5,092.92 $817.01 

Hospice N/A $143.29 

Total Part B Spending $8,111.24 $4,786.12 

Hospital Outpatient $3,958.28 $1,826.62 

Evaluation & Management $2,232.15 $941.78 

Other Part B Carrier Services $1,841.09 $333.18 

Laboratory or Test $1,010.26 $287.79 

Physician Office $830.11 $438.48 

Other Procedures $806.71 $389.99 

Imaging $464.03 $174.12 

Anesthesia $460.81 $55.31 

Part B Drugs $299.12 $161.54 

Ambulatory Surgical Center * * 

Dialysis * * 

Durable Medical Equipment * * 

Notes: There were no beneficiaries whose claims for hospice care were affected by the redaction.  
*Cell sizes with counts less than 11 were suppressed in accordance with the Centers for Medicare and 
Medicaid guidelines.   
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Among beneficiaries with redacted claims, the impact of missing data on the 

claims-based spending measures, while non-trivial for Part B spending, was of 

considerable magnitude for Part A spending (Figure Ch3-1 and Figure Ch3-2). On 

average, Part A spending for affected beneficiaries totaled $26,961 in the summarized 

Cost and Use file, only $11,595, or 43.0%, of which was observable in the claims. This 

pattern held for all Part A-covered service types, with the share of total spending present 

in the claims ranging from a low of 20.8% for skilled nursing facility care to a high of 

36.3% for home health care.  Nearly half (49.6%) of beneficiaries whose Part A claims 

were affected by the redaction had Part A spending reported in the summary Cost and 

Use file,  but no corresponding spending in the Part A claims data, indicating that all of 

their Part A claims had been suppressed. Spending totals for Part B claims were less 

drastically affected: among beneficiaries with redacted data, 86.1% of total Part B 

spending remained present in the claims.   
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Figure Ch3-1: Mean Claims-Based Spending Totals vs. Summarized Cost and Use 

Spending Totals for Medicare Part A Services for Beneficiaries with Serious Mental 

Illness with Redacted Claims  
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Figure Ch3-2: Mean Claims-Based Spending Totals vs. Summarized Cost and Use 

Spending Totals for Medicare Part B Services for Beneficiaries with Serious Mental 

Illness with Redacted Claims  
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Significant differences were observed in the characteristics of beneficiaries with 

and without redacted claims (Table Ch3-3). On average, beneficiaries with redacted 

claims were younger (47.7 vs. 54.3 years of age), more likely to be male (53.5% vs. 

47.7%), more likely to receive the Part D low-income subsidy (92.4% vs. 86.2%), more 

likely to live in the Northeast and Western regions of the United States, and less likely to 

live in the South.  While there were no differences in the share of whites and Hispanics 

with redacted claims, blacks were more likely, and beneficiaries of other races less likely, 

to have claims impacted by the redaction.  Schizophrenia and other psychoses were less 

prevalent among beneficiaries affected by the redaction (62.9% vs. 66.9%), but the 

prevalence of bipolar disorder and personality disorder was substantially greater (71.4% 

vs. 50.4% and 23.2% vs. 7.6%, respectively). Beneficiaries with redacted claims also had 

significantly higher comorbidity burden, as measured by the Charlson Comorbidity 

Index, and significantly higher Medicare Parts A, B, and D spending.   
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Table Ch3-3: Characteristics of Beneficiaries With Serious Mental Illness With and 

Without Redacted Claims 

 

  

Full 

Sample 

(N=38,005) 

With 

Redacted 

Claims 

(N=7,493) 

Without 

Redacted    

Claims 

(N=30,512) 

Age, mean (SD) 53.0 (15.2) 47.7 (12.6) 54.3 (15.6) *** 

Male (%) 47.4 53.5 45.9 *** 

Race/ethnicity (%)  

White  75.2 74.6 75.3  

Black  17.4 18.4 17.2 * 

Hispanic  3.7 3.9 3.6  

Other  3.8 3.1 3.9 ** 

Low-Income Subsidy Recipient (%) 87.5 92.4 86.2 *** 

Census Region (%)  

Northeast  22.6 23.5 22.3 * 

North Central  26.1 26.1 26.1  

South  35.9 33.8 36.4 *** 

West 15.4 16.5 15.2 * 

Serious Mental Illness (%)  

Schizophrenia or Other Psychoses 66.1 62.9 66.9 *** 

Bipolar Disorder 54.5 71.4 50.4 *** 

Personality Disorder 10.7 23.3 7.6 *** 

Charlson Comorbidity Index (%)     

0 55.2 48.5 56.9 *** 

1-2 31.6 36.5 30.4 *** 

3 or more 13.1 15.0 12.7 *** 

Medicare Spending ($) , mean (SD)     

Part A  8,444 (20,431) 16,088 (27,587) 6,567 (17,753) *** 

Part B 5,365 (7,939) 8,290 (9,584) 4,646 (7,304) *** 

Part D  7,626 (8,733) 8,254 (10,005) 7,472 (8,384) *** 

Notes: Significance refers to the difference between beneficiaries with and without any redacted Medicare 
Part A or Part B claims. SD is standard deviation. *p<0.05, **p<0.001, ***p<0.0001 

 

Discussion 

Health services researchers often construct beneficiary-level utilization and 

spending measures directly from medical claims data and commonly rely on claim-based 

information, such as diagnostic and procedural codes, to identify disease cohorts and 

adjust for comorbidity burden. Incomplete data can introduce bias into such studies if the 

data are systematically missing for reasons related to the study outcomes. For example, 

research to measure treatment effectiveness or to evaluate clinical or policy interventions 
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designed to improve quality of care may be biased if spending data are more likely to be 

missing for beneficiaries with more severe forms of disease or higher Medicare 

expenditures. 

While substance abuse redaction was unobservable at the claim level, it was 

possible to assess its impact at the beneficiary level by comparing claims-based spending 

totals for each beneficiary in our cohort to summary spending totals calculated by CMS 

based on the full set of unredacted claims.  We found that claims-based spending totals 

for nearly 1 in 5 Medicare beneficiaries with serious mental illness were impacted by the 

redaction of substance abuse claims and that Part A expenditures for beneficiaries with 

redacted claims were significantly underreported—by more than 50% on average. Nearly 

half of beneficiaries with redacted Part A spending were no longer present in the claims 

data, in effect making this subset of beneficiaries invisible for the purposes of claims-

based cohort identification or comorbidity adjustment. Beneficiaries with and without 

redacted claims also differed systematically in terms of demographic characteristics and 

health status. Beneficiaries with redacted claims were younger, more likely to be male, 

had more comorbidities, and incurred higher expenditures than those without redacted 

claims.  

The primary limitation of our analysis was that the study sample was restricted to 

community-dwelling beneficiaries who were continuously enrolled in fee-for-service 

Medicare and stand-alone Part D prescription drug plans.  The findings may therefore not 

generalize to beneficiaries excluded from the analysis, including nursing home residents, 

beneficiaries enrolled in Medicare Advantage plans, and those without Part D 

prescription drug coverage.   
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As the number of individuals with substance abuse disorders entering Medicare 

increases, an accurate understanding of health care utilization and expenditure patterns in 

this population is vital to resource allocation for substance abuse prevention and 

treatment. SAMHSA recently issued a proposed rule that would revise the regulations 

governing the confidentiality of substance abuse data and restore access to Medicare and 

Medicaid claims data for qualified researchers.113  Until the rule is finalized and 

implemented, or alternative changes to the regulations are made, researchers who rely on 

Medicare claims to analyze spending outcomes for beneficiaries with serious mental 

illness should be aware of the potential for substantial bias due to the non-random 

redaction of substance abuse claims. The implications of this differential redaction for 

research in other populations with high rates of comorbid substance abuse disorder 

warrant further investigation.  
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CHAPTER 4: ADHERENCE TO ANTIPSYCHOTIC THERAPY: ASSOCIATION 

WITH HOSPITALIZATION AND MEDICARE SPENDING AMONG PART D 

ENROLLEES WITH SCHIZOPHRENIAiv 
  

Abstract 

 

Objective: The objective of this study was to determine the relationship between 

antipsychotic adherence, hospitalization, and hospital expenditures among Medicare Part 

D enrollees with schizophrenia.   

 

Methods: Utilization and expenditure data were obtained from the CMS Chronic 

Conditions Warehouse for 2011 and 2012. Adherence was measured using the proportion 

of days covered (PDC) and stratified into four categories: PDC<.70; .70≤PDC<.80; 

.80≤PDC<.90; and PDC≥.90.  Probit regressions and two-part generalized linear models 

were used to examine the relationship between adherence in year one and hospitalizations 

and expenditures, respectively, in year two. 

 

Results: The analysis included 13,681 Part D beneficiaries with schizophrenia. The 

majority of the sample was adherent to therapy, with PDC≥.90 for 70.9% of beneficiaries 

and PDC≥.70 for 86.7%.  Relative to beneficiaries with PDC<.70, the probability of any 

psychiatric hospitalization was 2.45 percentage points lower for beneficiaries with PDC 

between .70 and .80 (95% CI:-4.74 to -.17, p<.05); 3.08 percentage points lower for 

beneficiaries with PDC between .80 and .90 (95% CI:-4.97 to -1.19, p<.01); and 4.22 

percentage points lower for beneficiaries with PDC≥.90 (95% CI: -5.68 to -2.75, p<.001).  

PDC between .80 and .90 was associated with $723 (95% CI: -$1,179 to -$268, p<.01) 

                                                           
iv Roberto P, Brandt N, Onukwugha E, Perfetto E, Powers C, Stuart B.  Adherence to Antipsychotic 
Therapy: Association with Hospitalization and Medicare Spending among Part D Enrollees with 
Schizophrenia. Psychiatr Serv. 2016 (under review). 
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lower spending for psychiatric hospitalizations and PDC≥.90 with $888 (95% CI: -$1,253 

to -$522, p<.001) lower spending.  There was no relationship between antipsychotic 

adherence and hospitalizations or expenditures for non-psychiatric conditions. 

 

Conclusions: Adherence to antipsychotics among Medicare Part D enrollees with 

schizophrenia is associated with significantly lower probability of psychiatric 

hospitalization and lower hospital expenditures. 
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Introduction 

 

Schizophrenia is a chronic and disabling psychiatric disorder characterized by 

severely impaired thinking, behaviors, and emotions.  The clinical and economic burden 

of schizophrenia is substantial, with annual direct and indirect costs estimated at nearly 

$156 billion in the US in 2013.39  For more than 60 years, antipsychotic therapy has been 

the cornerstone of treatment for schizophrenia.  Numerous randomized controlled trials 

and observational studies have shown that antipsychotics are effective in managing acute 

psychotic exacerbations and reducing the likelihood of relapse, while suboptimal 

adherence to therapy results in poorer health outcomes, including increased risk of 

hospitalization, longer length of stay, and higher treatment costs.3-7  Even small gaps in 

antipsychotic use have been shown to significantly increase the risk of relapse and 

hospitalization.9-10  Depending on how adherence is measured, studies have reported that 

anywhere between 20% and 89% of patients with schizophrenia are poorly adherent.13-14    

The association between suboptimal adherence, increased risk of hospitalization, and 

higher costs of treating schizophrenia has been documented among Medicaid      

enrollees,7,9-10,13-17,115 patients receiving care from the Department of Veterans 

Administration (VA),18 commercially insured populations,19-20 elderly Medicare 

beneficiaries with supplemental retiree coverage,21 and Medicare Advantage enrollees,22 

but there is no published evidence of the relationship among beneficiaries enrolled in fee-

for-service Medicare and stand-alone Part D prescription drug plans (PDPs).  

Schizophrenia affects an estimated 2.6% of PDP enrollees and resource use among 

beneficiaries with the disorder is substantial.41  Average annual Medicare Parts A and B 

costs for individuals with schizophrenia are 80% higher than for the general Medicare 
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population, with hospitalizations accounting for the majority of treatment costs.39,44  

Recognizing that interruption of antipsychotic therapy, even in the short term, has the 

potential to cause negative clinical outcomes, the Centers for Medicare and Medicaid 

Services (CMS) grants protected class status for antipsychotics, requiring Part D plans to 

provide coverage for “all or substantially all” antipsychotic medications. 

Assessing the impact of antipsychotic adherence on hospitalization and spending 

among Part D enrollees is complicated by the current redaction of all claims pertaining to 

substance abuse diagnosis and treatment in the Medicare Parts A and B research files.  

Redaction of the substance abuse claims disproportionately affects populations with high 

rates of comorbid substance abuse, including beneficiaries with schizophrenia and other 

serious mental illness,110-111 and the share of inpatient claims affected by the redaction is 

larger than for other services.108  Since substance abuse is strongly associated with 

increased risk of relapse and hospitalization,115-116 as well as higher rates of poor 

adherence,3-4,16,17  beneficiaries at the highest risk of experiencing costly repeat 

hospitalizations are also the most likely to have inpatient claims missing because of the 

redaction policy.   

The objective of this study is to examine the association between adherence to 

antipsychotics and hospitalization and Medicare expenditures among Part D enrollees 

with schizophrenia using an alternative data source that provides beneficiary-level 

utilization and spending information, but is unaffected by the substance abuse claims 

redaction.  We hypothesize that adherence to antipsychotic therapy will be associated 

with a lower probability of psychiatric hospitalization and hospital expenditures, but do 
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not expect to observe a relationship between antipsychotic adherence and hospitalization 

for non-psychiatric conditions. 

Methods 

Data Source and Sample Selection 

Data were obtained for a 5% random sample of Medicare beneficiaries from the 

CMS Chronic Conditions Data Warehouse (CCW) dataset for 2011 and 2012, including 

demographic and enrollment information; claims files for Medicare Parts A, B, and D; 

and summarized annual utilization and spending data for each beneficiary from the 

Master Beneficiary Services Cost and Use file. The data in the Cost and Use file are 

compiled by CMS using the full set of Medicare claims and provide a source of 

beneficiary-level spending and utilization data that are unaffected by the substance abuse 

data redaction.117  Antipsychotic use was measured using the Part D prescription drug 

event files, which include National Drug Code identifiers, service dates, and days of 

supply.  The CCW data also include a series of chronic condition variables, which are 

created by CMS using claims-based algorithms, and can be used to identify beneficiaries 

diagnosed with 60 different chronic physical and mental illnesses.   

The study cohort was comprised of beneficiaries identified in the CCW dataset as 

having a diagnosis of schizophrenia or other related psychosis (requiring at least one 

inpatient or two outpatient claims with an ICD-9 code of 293.81, 293.82, 295.xx, 297.x, 

or 298.x),118 who filled at least two prescriptions for an antipsychotic in 2011, and who 

were continuously enrolled in Medicare Parts A, B, and D throughout 2011 and 2012.  

Nursing home residents, Medicare Advantage enrollees, beneficiaries without Part D 

coverage, beneficiaries admitted to hospice, and individuals hospitalized for more than 
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180 days were excluded.  Beneficiaries with a diagnosis of bipolar disorder were also 

excluded in order to account for possible differences in underlying treatment patterns and 

to reduce the likelihood of misclassification of schizophrenia with other psychiatric 

conditions.7, 9,16,19 

Measures 

Hospitalization 

Inpatient hospital utilization and spending data in the Cost and Use file are 

reported separately for care received in “acute” vs. “other inpatient” settings.111  “Acute” 

hospitalizations are comprised of admissions to acute care and critical access hospitals, 

while admissions to psychiatric hospitals and psychiatric units of acute and critical access 

hospitals are designated as “other inpatient” (Table Ch4-Appendix A).  We analyzed the 

Part A claims for our cohort and determined that 91.5% of “other inpatient” admissions 

had a psychiatric condition listed as the primary diagnosis,10 compared to just 12.8% of 

“acute” admissions (Table Ch4-Appendix B).   Based on this distinction, we classified 

“other inpatient” hospitalizations as psychiatric and “acute” hospitalizations as non-

psychiatric. We measured psychiatric and non-psychiatric hospitalizations as separate 

dichotomous outcomes and calculated annual Medicare payments associated with each 

type of hospitalization in 2012.   

Adherence 

Adherence was measured by the proportion of days covered (PDC), calculated by 

dividing the number of days a beneficiary had any antipsychotic therapy on hand by the 

number of days in the year, starting on the day of the first observed fill.  If a beneficiary 

refilled a prescription for the same antipsychotic prior to the end of the days supply of the 
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first fill, the number of covered days was extended by the amount of the overlap.  

Assuming that patients received antipsychotic medications directly from facilities during 

inpatient stays, days spent in a hospital or skilled nursing facility were excluded from 

both the numerator and the denominator, and any unused days supply from prescriptions 

filled before the admission were shifted forward to cover any uncovered days observed 

after discharge, if applicable.101  

In prior research, antipsychotic users with a PDC of either ≥.70 or ≥.80 have been 

considered adherent; however, there is little clinical justification for the use of either 

threshold.4,19,119  Rather than using a single threshold to define adherence, we allowed for 

a piece-wise non-linear relationship between adherence and hospitalization by 

categorizing beneficiaries into four mutually exclusive groups, based on their PDC: (1) 

PDC<.70; (2) .70≤ PDC<.80; (3) .80≤PDC<.90; and (4) PDC≥.90.  All first and second 

generation antipsychotics were included in the main analyses, and we conducted 

sensitivity analyses excluding patients receiving long-acting depot medications to 

account for the possible inaccuracy of days supply data on prescription drug claims.120  

As in prior studies, we analyzed the effects of adherence in year one on outcomes 

measured in year two in order to address the potential for reverse causality between 

adherence and hospitalization.9, 16,20  

Substance Abuse 

Since all substance abuse information is currently redacted from the Medicare 

data, we created a proxy measure for comorbid substance disorder based on whether or 

not each beneficiary had evidence of any deleted Part A or Part B claims.  This measure 

was created by comparing spending totals derived from the redacted Parts A and B claims 



85 
 

to the unredacted Parts A and B spending totals from the Cost and Use file for each 

beneficiary.  Any differences between claims-based spending totals and Cost and Use 

spending totals were attributed to redacted claims.117 

Other Characteristics 

Demographic characteristics, including age, gender, race/ethnicity, state of 

residence, and receipt of the low-income subsidy (LIS) were measured at baseline, as was 

the presence of the following physical and mental comorbidities: asthma, cancer, chronic 

obstructive pulmonary disease, congestive heart failure, diabetes, heart disease, 

hyperlipidemia, hypertension, anxiety disorder, depression, and personality disorder.  

Proxies for disease burden included total Medicare Parts A and B spending in year one, 

the Charlson Comorbidity Index,121 and an indicator for the use of any long-acting depot 

antipsychotic.  Depot medications are recommended for patients at high risk for relapse 

and hospitalization due to a history of poor adherence.120 

Data Analysis 

Descriptive statistics were calculated for all measures, including frequency 

distributions for categorical variables and means and standard deviations for continuous 

variables.  Differences in sample characteristics and hospital utilization and spending 

across adherence categories were compared in bivariate analyses, using Chi-squared tests 

and analysis of variance to evaluate differences across groups.  Associations between 

antipsychotic adherence and hospitalization and spending outcomes were assessed using 

multivariate regression, adjusting for all previously described baseline demographic 

characteristics, comorbidities, and disease burden.   Binary hospitalization outcomes were 

modeled using probit regressions.  To account for the highly right-skewed distribution of 
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hospital spending and for the large share of the sample with no expenditures, we used 

two-part models consisting of first stage probit regressions to model the probability of 

having any spending and second-stage generalized linear models (GLM) with a gamma 

distribution and log link to model spending for beneficiaries with non-zero costs.  The 

probability of having any hospital spending and expected spending conditional on having 

positive expenditures were multiplied to calculate expected spending for psychiatric and 

non-psychiatric hospitalizations.122  Average marginal effects of adherence, with standard 

errors obtained using the delta method, are reported for all models.  Additional 

information about the statistical analysis is presented in the Appendix to Chapter 4. All 

analyses were conducted using SAS v.9.3 (SAS Institute, Inc., Cary, NC) and Stata 

v.14.1 (Stata Corp., College Station, TX).  The study protocol was approved by the 

Institutional Review Board of the University of Maryland, Baltimore.  

Results 

The final sample included 13,681 beneficiaries, the majority (70.9%) of whom 

had a PDC≥.90 (Table Ch4-1 and Figure Ch4-Appendix I). Beneficiaries in the lowest 

adherence category, PDC<.70, comprised 13.3% of the sample, followed by those with 

PDC between .80 and .90 (10.4%), and those with PDC between .70 and .80 (5.5%).  

More than 80% of beneficiaries were under the age of 65 and received the low-income 

subsidy, and the majority of the sample was white (67.9%) and male (58.4%).  Only a 

small share of the sample (4.0%) had any use of long-acting depot antipsychotics.  

Common comorbid conditions included hypertension (42.4%), hyperlipidemia (37.4%), 

diabetes, (28.7%), depression (27.3%), anxiety disorder (21.1%), and substance abuse 
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(15.8%).  About 15% of the sample experienced at least one hospital admission for a non-

psychiatric condition and 8.5% experienced at least one psychiatric hospitalization. 

 

Table Ch4-1: Characteristics of Medicare Part D Enrollees with Schizophreniaa 

 

Variable N % 

Total sample 13,861 100.0 
Adherence category 

PDC < .70 1,813 13.3 
.70 ≤ PDC <.80 748 5.5 
.80 ≤ PDC <.90 1,424 10.4 
PDC ≥ .90 9,696 70.9 

Age   
<65 10,958 80.1 
65-74 1,475 10.8 
75-84 857 6.3 
≥85 391 2.9 

Male  7,993 58.4 
Race   

White 9,292 67.9 
Black 3,124 22.8 
Hispanic 589 4.3 
Other 676 4.9 

LIS recipient  12,178 89.0 
CCI score  

0 8,679 63.4 
1-2 3,767 27.5 
3+ 1,235 9.0 

Depot antipsychotic use 547 4.0 
Comorbid condition   

Substance abuse 2,159 15.8 
Anxiety disorder 2,880 21.1 
Depression 3,739 27.3 
Personality disorder 545 4.0 
Asthma 866 6.3 
Cancer 366 2.7 
CHF 1,190 8.7 
COPD 1,690 12.4 
Diabetes 3,923 28.7 
Heart disease 1,917 14.0 
Hyperlipidemia 5,110 37.4 
Hypertension 5,795 42.4 

Any non-psychiatric hospitalization  2,072 15.2 
Any psychiatric hospitalization 1,158 8.5 

Non-psychiatric hospital expenditures (mean±SD) $2,060 ± $7,661  

Psychiatric hospital expenditures (mean±SD) $1,373 ± $6,831  

ᵃ PDC, proportion of days covered; LIS, low-income subsidy; CCI, Charlson Comorbidity Index; CHF, 
congestive  heart failure; COPD, chronic obstructive pulmonary disease.  
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As shown in Table Ch4-2, there were few differences in age or gender 

composition across adherence categories.  Adherent beneficiaries were more likely to be 

white (p<.001) and to receive the LIS (p<.001).  The share of blacks in the lowest 

adherence category was nearly twice as large as the share in the highest category (37.8% 

vs. 19.0%, p<.001).  Substance abuse was more prevalent among beneficiaries with poor 

adherence—nearly one-quarter of those in the lowest adherence category had comorbid 

substance abuse disorders, compared to 13.3% of the highest adherers (p<.001).  Less 

adherent beneficiaries were also more likely to have anxiety disorder or depression but 

less likely to have diabetes or hypertension (p<.001 for all). 
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Table Ch4-2: Characteristics of Medicare Part D Enrollees with Schizophrenia by 

Adherence Categorya 
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Table Ch4-3 presents bivariate analyses of all study outcomes stratified by 

adherence category.  For psychiatric hospitalizations, the probability of having any 

admission was significantly lower with higher adherence.  The share of beneficiaries with 

any psychiatric hospitalization was more than twice as large among the lowest adherers 

relative to the highest adherers (14.3% vs. 7.0%, p<.001).  For non-psychiatric 

hospitalizations, the likelihood of admission was generally lower with higher adherence, 

but the trend was reversed for the two middle adherence categories.  A similar pattern 

was observed for adherence and expenditures:  average psychiatric hospital expenditures 

among beneficiaries in the lowest adherence group were more than twice those of the 

highest adherence group ($2,513 vs. $1,095, p=.005) and non-psychiatric hospital 

expenditures were 34.4% higher for the lowest relative to the highest adherers ($2,580 vs. 

$1,919, p<.001).  
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Table Ch4-3: Share of Medicare Part D Enrollees with Schizophrenia with Any 

Psychiatric or Non-Psychiatric Hospitalization and Average Hospital Spending by 

Adherence Category 
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The average marginal effects of adherence on hospitalization and spending are 

reported in Table Ch4-4 and Table Ch4-5 (see Table Ch4-Appendix C-E for full 

regression results).  Controlling for baseline demographic characteristics, comorbidities, 

and disease burden, adherence to antipsychotic therapy was associated with a 

significantly lower probability of psychiatric hospitalization.  Relative to beneficiaries 

with PDC<.70, the predicted probability of psychiatric hospitalization was 2.45 

percentage points lower for beneficiaries with PDC between .70 and .80 (95% CI:-4.74 to 

-.17; p<.05); 3.08 percentage points lower for beneficiaries with PDC between .80 and 

.90 (95% CI:   -4.97 to -1.19; p<.01); and 4.22 percentage points lower for beneficiaries 

with PDC≥.90 (95% CI:-5.68 to -2.75; p<.001).  Associations between antipsychotic 

adherence and the probability of non-psychiatric hospitalization were not statistically 

significant.   
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Table Ch4-4: Average Marginal Effects of Antipsychotic Adherence on Probability 

of Psychiatric and Non-Psychiatric Hospitalizations for Medicare Part D 

Beneficiaries with Schizophrenia 

 

Any Non-Psychiatric 

Hospitalization  
Any Psychiatric  

Hospitalization 

 Adherence category 

 (ref: PDC<.70)a 
AMEb 95% CI AMEb 95% CI 

.70 ≤ PDC < .80  -2.46 -4.95 to <.01 -2.45    -4.74 to  -.17* 

.80 ≤ PDC < .90  -1.26 -3.38 to .86 -3.08    -4.97 to -1.19** 

PDC ≥ .90          -1.33 -2.92 to .27 -4.22 -5.68 to -2.75*** 
a PDC, proportion of days covered. 
b AME, average marginal effect.  Effect sizes are in percentage points. 
*p<.05, **p<.01, ***p<.001 

 

 

Table Ch4-5: Average Marginal Effects of Antipsychotic Adherence on Psychiatric 

and Non-Psychiatric Related Hospital Spending for Medicare Part D Beneficiaries 

with Schizophrenia 

 

Non-Psychiatric 

 Hospital Spending  
Psychiatric 

 Hospital Spending 

 Adherence category 

 (ref: PDC<.70)a 
AMEb 95% CI AMEb 95% CI 

.70 ≤ PDC < .80  -44.00 -561.52 to 473.52 -544.06   -1,094.36 to 6.23 

.80 ≤ PDC < .90  122.48 -298.86 to 534.83 -723.46  -1,178.75 to -268.17** 

PDC ≥ .90           -95.25 -374.43 to 183.94 -887.53 -1,252.96 to -522.09*** 
a PDC, proportion of days covered.  
b AME, average marginal effect.  Effect sizes are in dollars. 
*p<.05, **p<.01, ***p<.001 

 

For non-psychiatric hospitalizations, no significant relationship was observed 

between adherence to antipsychotics and hospital spending.  On the other hand, the two 

highest adherence categories were associated with significantly lower predicted 

expenditures for psychiatric hospitalizations.  PDC between .80 and .90 was associated 

with lower psychiatric hospital spending of $723 (95% CI:-$1,179 to -$268; p<.01) and 

PDC≥.90 with lower spending of $888 (95% CI:-$1,253 to -$522; p<.001).   Results from 



94 
 

sensitivity analyses excluding long-acting depot medication users were consistent with 

the main findings and are reported in Table Ch4-Appendix F and Table Ch4-Appendix G.   

Discussion 

Consistent with findings from prior studies of Medicaid, VA, and commercially-

insured populations, we found that adherence to antipsychotics among Medicare Part D 

enrollees with schizophrenia is associated with a significantly lower probability of 

psychiatric hospitalization (2.5 to 4.2 percentage points), and significantly lower 

psychiatric hospital expenditures (-$888 to -$723).  Relative to the share of the cohort 

who experienced a psychiatric hospitalization in 2012 and the average psychiatric 

hospital expenditures per beneficiary, these findings represent a 29% to 49% lower 

probability of hospitalization and 53% to 65% lower spending.  

Associations between antipsychotic adherence, hospital admissions, and spending 

for non-psychiatric conditions were not statistically significant.  On the one hand this is 

not surprising, as non-psychiatric admissions are unlikely to be directly attributable to 

symptom exacerbation and relapse resulting from poorly controlled schizophrenia.  

Meanwhile, it is plausible that patients who are poorly adherent to antipsychotic therapy 

are also nonadherent to medications used to treat other medical conditions, putting them 

at higher risk of both psychiatric and non-psychiatric hospitalizations.  Research 

examining the relationship between adherence to antipsychotics and adherence to 

medications for other chronic conditions has yielded mixed results, with some studies 

reporting that patients are less likely to adhere to antipsychotics relative to their non-

psychiatric medications and other studies showing that adherence to other chronic 

medications is significantly higher among patients who are also adherent to 
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antipsychotics.90,123  Evidence of an association between antipsychotic adherence and 

non-psychiatric hospitalization in prior research has also been mixed.  Gilmer et al. 

reported that adherence to antipsychotic therapy was associated with lower probability of 

both medical and psychiatric hospitalization, although the magnitude of the effect was 

substantially smaller for medical hospitalization.14  Law et al. found that short gaps in 

antipsychotic therapy were associated with psychiatric, but not all-cause hospital 

admissions,9 while Fung et al. did not observe significant differences in the rate of non-

mental health-related hospitalizations between beneficiaries with and without 

interruptions in antipsychotic therapy.22   

 The majority of beneficiaries in our cohort were highly adherent to therapy, with 

more than 80% meeting the PDC≥.80 threshold.  While direct comparisons of adherence 

rates across studies is difficult due to heterogeneity in the definition and measurement of 

adherence, research suggests that the share of Medicaid beneficiaries adherent to 

antipsychotic therapy is considerably lower, around 50% to 60% on average.14-16  Higher 

adherence for Medicare vs. Medicaid beneficiaries may be partially attributable to 

differences in illness severity.15,44  The majority of Part D enrollees with schizophrenia 

become eligible for Medicare following receipt of Social Security Disability Insurance, 

meaning that they were able to sustain a long enough period of employment to qualify for 

these benefits. Medicaid recipients may be unable to maintain steady employment due to 

higher symptom severity and poorer functional status, factors that are also associated 

with lower adherence.4,119   

Time since onset of disease may also play a role in explaining high adherence 

rates among Part D enrollees.  In order to qualify for Medicare prior to reaching age 65, 
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beneficiaries must receive disability benefits for a minimum of two years.  The majority 

of our sample was comprised of Part D enrollees under the age of 65, who—because of 

the two-year waiting period—likely received a diagnosis of schizophrenia and initiated 

antipsychotic therapy well before the study period began.   Compared to newly diagnosed 

patients beginning antipsychotics for the first time, prevalent users in the more stable 

later stages of illness are less likely to be nonadherent and have lower rates of medication 

refusal and therapy discontinuation.90,123-124  Prevalent users are also less likely than new 

initiators to be nonadherent to therapy due to adverse drug events or intolerable side 

effects.4  

Differences in the mix of incident and prevalent antipsychotic users covered by 

Part D and Medicaid suggest that different intervention strategies may be necessary for 

improving adherence in these populations.  Nonadherence to antipsychotics may be 

intentional—driven by a lack of insight into the disease process, negative attitudes or 

beliefs about medication, or low motivation to participate in treatment—or unintentional, 

due to cognitive impairment, forgetfulness, or lack of transportation or other financial 

resources.90,123  Goal-directed, patient-centered interventions such as cognitive-behavior 

therapy and motivational interviewing directly address the underlying factors associated 

with intentional nonadherence and have been shown to improve adherence among 

patients newly diagnosed with schizophrenia.90,124-125  These types of behavioral-based 

interventions may be less effective for reducing nonadherence among long-time 

antipsychotic users, particularly those for whom nonadherence is unintentional.90,124   

Supportive services that cue and reinforce medication taking behavior, such as text or 

phone reminders, labeled single-dose containers, simplified dosing regimens, or pill 
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bottles that provide visual or auditory signals that remind users to take their medication, 

are effective in reducing unintentional nonadherence, but these intervention strategies are 

unlikely to be useful for patients who do not believe that they are ill or need 

medication.90,122-124, 126  

An important strength of this study was the use of a data source, the CCW Cost 

and Use file, that is unaffected by the current redaction of substance abuse data in the 

Medicare claims. A recent analysis estimated that nearly 20% of Part D beneficiaries with 

serious mental illness had claims affected by the redaction and that average Part A 

expenditures for those with redacted claims were underreported by 57%.117  In claims-

based analysis, this non-random redaction of hospital claims for Part D enrollees with 

substance abuse disorders would likely attenuate or obscure the relationship between 

antipsychotic adherence and hospitalization. 

  A second advantage of this study was the use of a categorical measure of 

adherence, rather than a single threshold.  Most prior research examining the association 

between adherence to antipsychotics and hospitalization has used a single cutoff to 

classify patients as adherent, without providing empirical support for the choice of a 

particular threshold.  Use of dichotomous measure to classify patients as adherent or 

nonadherent implies that there is no heterogeneity in the association between adherence 

and outcomes among all patients above the threshold and all patients below it.  However, 

the results of several studies examining associations between adherence to therapy and 

outcomes for other chronic conditions where adherence has been defined as a categorical 

measure suggest that the marginal effects of adherence are more likely to vary across the 

entire distribution.8,127-128     
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Allowing for a piece-wise non-linear relationship between adherence and 

hospitalization in our analysis did not require us to make assumptions about the 

heterogeneity of the association above and below a single cutoff value and provided a 

more robust characterization of the relationship between adherence and outcomes than a 

simple dichotomous measure.  We observed that the probability of psychiatric 

hospitalization and psychiatric hospital expenditures both decreased monotonically as the 

level of adherence increased; however, the confidence intervals around the point 

estimates were wide and overlapping.  While these findings suggest that there may be 

benefits to continued improvement of antipsychotic adherence among beneficiaries who 

meet commonly used PDC thresholds of .70 or .80, future studies with larger samples are 

needed to confirm this hypothesis.     

This study also has several limitations.  Because the analysis was restricted to 

community-dwelling beneficiaries enrolled in fee-for-service Medicare and stand-alone 

PDPs, the findings may not generalize to other Medicare beneficiaries, individuals 

covered by Medicaid or commercial health plans, or those receiving care from the VA.  

Second, the adherence measures were derived from pharmacy claims, which indicate 

whether prescriptions for antipsychotics were filled and the duration of therapy, but do 

not provide information about whether patients actually consumed the medication.  Third, 

we are unable to make causal claims about the relationship between adherence and 

hospitalization.  While we adjusted for differences in comorbidity and disease burden, we 

could not control for disease severity, nor could we account for other factors potentially 

associated with both adherence and hospitalization, such as patient beliefs about 

medication and family support.4,16   
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Recent policy proposals aimed at reducing Medicare Part D expenditures include 

increasing prescription drug copayments for low-income patients and eliminating the 

requirement that plans cover “all or substantially all” antipsychotics.  Stakeholders have 

expressed concern that these changes could reduce access to medications for beneficiaries 

with schizophrenia and other severe mental illness, resulting in higher hospitalization 

rates, increased inpatient costs, and other unintended consequences.  Our findings suggest 

that policy changes with the potential to affect access to antipsychotics should be made 

cautiously and that policymakers should consider implementing safeguards to help 

sustain and promote adherence among Part D beneficiaries with schizophrenia. 

Conclusions 

 Adherence to antipsychotics among Medicare Part D enrollees with schizophrenia 

is associated with a lower probability of psychiatric hospitalization and lower hospital 

expenditures.
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CHAPTER 5: CONCLUSIONS, POLICY IMPLICATIONS, AND AREAS FOR 

FUTURE RESEARCH 
 

Conclusions 

 

A sizable body of literature documents that antipsychotics are effective in 

managing acute psychotic exacerbations, reducing the likelihood of relapse and 

hospitalization, and lowering treatment costs for patients with serious mental illness. To 

help avoid interruption of therapy, CMS requires Part D plan sponsors to provide 

formulary coverage for “all or substantially all” antipsychotics, but this policy does not 

prohibit the use of utilization management or the exclusion of certain medication 

formulations and dosages.  This dissertation was the first research effort to examine the 

impact of these coverage restrictions on the use of antipsychotics among Part D enrollees 

and to assess the relationship between antipsychotic adherence, hospitalization, and 

hospital spending for PDP enrollees with serious mental illness. 

Despite considerable variation in the use of utilization management and formulary 

exclusions across Part D plans, these restrictions do not significantly impact antipsychotic 

utilization patterns among Part D enrollees.  Beneficiaries in plans with highly restrictive 

formularies have as many days of antipsychotic therapy on hand as beneficiaries in plans 

with no coverage restrictions and are no less likely to use restricted multi-source or 

single-source brand drugs.  This finding is contrary to my hypothesis and directly 

contradicts the results of several Medicaid studies showing that restrictions on 

antipsychotics are associated with significant therapy disruptions, poor adherence, and 

premature discontinuation of treatment.  My study was restricted to a sample of low-

income beneficiaries who had been randomly assigned to their Part D plans, which 
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strengthened the internal validity of the analysis by reducing the likelihood that observed 

utilization patterns were driven by the systematic selection of beneficiaries into plans 

with more generous formularies. Possible explanations for why coverage restrictions do 

not affect antipsychotic utilization patterns for Part D enrollees include CMS’s 

grandfathering policy, which prohibits the use of restrictions for beneficiaries who are 

already stable on a particular therapy at the time of plan enrollment, or the ease of 

obtaining a formulary or UM exception.   

 As with other research, this study demonstrates that there are benefits to sustained 

adherence to antipsychotics, including lower probability of psychiatric hospitalization 

and reduced treatment costs for patients with serious mental illness. Adherence to 

antipsychotics among Part D enrollees is considerably higher than antipsychotic 

adherence rates observed elsewhere for other populations, especially Medicaid 

beneficiaries. Although directly comparing adherence rates across studies is challenging 

due heterogeneity in the definition and measurement of adherence, this differential may 

be partially due to lower disease severity, higher functional status, and longer duration of 

illness among beneficiaries enrolled in Part D relative to beneficiaries who receive their 

drug coverage through Medicaid.   

 Assessing the impact of antipsychotic adherence on hospitalization and spending 

among Part D enrollees is complicated by the redaction of all claims pertaining to 

substance abuse diagnosis and treatment in the Medicare Part A and Part B research files.  

On an aggregate level, the impact of the claims redaction is limited—affecting about 3% 

of all Medicare beneficiaries according to CMS—but beneficiaries with serious mental 

illness are disproportionately impacted due the higher than average rate of substance 
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abuse disorders in this population.  Data for an estimated one in five beneficiaries with 

serious mental illness are missing from the claims, and these data are not missing at 

random.  Because substance abuse is strongly associated with both increased risk of 

hospitalization and likelihood of poor adherence, beneficiaries at the highest risk of 

experiencing costly repeat hospitalizations are also the most likely to have Part A claims 

missing because of the redaction policy.  Other beneficiary cohorts known to have high 

rates of substance abuse, such as those with hepatitis C or HIV, may be similarly 

affected.  The findings of this study suggest that health services researchers should 

exercise caution when using claims data to measure utilization and spending outcomes 

for beneficiaries likely to have claims affected by the redaction.   

Policy Implications 

Recent policy proposals aimed at reducing Medicare Part D expenditures have 

called for increasing prescription drug copayments for low-income patients and 

eliminating the requirement that plans cover “all or substantially all” antipsychotics.  

Patient advocates, members of Congress, and other stakeholders have expressed concern 

that these changes could reduce access to medications for beneficiaries with serious 

mental illness, resulting in increased hospitalization rates, higher inpatient costs, and 

other unintended consequences. 

  Findings from this study strongly suggest that utilization management and 

formulary exclusions in Part D have not led to treatment disruptions or reduced use of 

antipsychotics for beneficiaries with serious mental illness.  However, it remains unclear 

whether the requirement that plans cover “all or substantially all” antipsychotics has 

made the process of obtaining a coverage exception easier for patients and providers, and 
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whether the elimination of protected class status for antipsychotics would have a 

detrimental impact on beneficiaries’ access to therapy.  The study findings also 

demonstrate that the majority of Part D enrollees with serious mental illness currently 

adhere to antipsychotic therapy, and that there are significant clinical and economic 

benefits associated with remaining adherent.  Therefore, policy changes with the potential 

to affect access to antipsychotics should be made cautiously and policymakers should 

consider implementing safeguards to help sustain and further promote adherence among 

Part D beneficiaries with serious mental illness. 

In coming years, the number of individuals with substance abuse disorders 

entering Medicare is expected to increase substantially.  An accurate understanding of the 

health care utilization and expenditure patterns for this population will be vital to 

allocating resources for substance abuse prevention and treatment.  In February 2016, 

SAMHSA issued a proposed rule that would revise the regulations governing the 

confidentiality of substance abuse data and restore access to Medicare and Medicaid 

claims data for qualified researchers.  Until the rule is finalized and implemented, or 

alternative changes to the regulations are made, researchers who rely on Medicare claims 

to analyze outcomes for beneficiaries with serious mental illness should be aware of the 

potential for substantial bias due to the non-random redaction of substance abuse claims.  

Areas for Future Research 

The frequency with which Part D plans subject antipsychotics to utilization 

management and formulary exclusion, combined with the limited impact of these 

restrictions on reducing the utilization of restricted drugs, raises the question of why 

formularies are designed to restrict coverage for this class of drugs in the first place.  Plan 
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sponsors, providers, and pharmacies incur considerable administrative costs associated 

with the processing of formulary and utilization management exceptions.  The costs of 

administering coverage restrictions for antipsychotics in the Part D program, and the rate 

at which utilization management and formulary exceptions are granted, remain important 

areas for future research.  Qualitative studies, including interviews with plan sponsor 

executives and the Pharmacy and Therapeutics Committee members who make formulary 

and coverage decisions, would also be useful in helping to explain the divergent use of 

antipsychotic restrictions among Part D plans. Surveys of psychiatrists, primary care 

physicians, and other clinicians who treat Part D enrollees would provide additional 

insight into the frequency with which prescribers encounter coverage restrictions for 

antipsychotics in clinical practice, the perceived burden associated with overcoming these 

restrictions, and the impact of restrictions on antipsychotic prescribing patterns.   

 Additional research is also needed to better understand differences in 

antipsychotic adherence rates between Part D enrollees and beneficiaries receiving drug 

coverage through Medicaid.  A study comprised of samples of Part D and Medicaid 

beneficiaries, using a standard adherence metric and a consistent definition of adherence, 

would greatly facilitate this comparison.  Future studies may also wish to examine the 

temporal relationship between gaps in antipsychotic therapy and psychiatric 

hospitalizations.  This study could not directly account for the length of time between 

therapy discontinuation and hospitalization because the data source did not contain 

enough detail to line up medication gaps with hospital admission dates.  The level of 

detail needed to conduct such an analysis is typically available from claims data, but 

complete claims history for our cohort was unavailable due to the substance abuse data 
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redaction.  Further investigation of how the substance abuse data redaction affects 

research for beneficiaries with serious mental illness, as well as other cohorts of Medicare 

beneficiaries, is also warranted.           
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APPENDIX CHAPTER 2 

 

Figure Ch2-Appendix I: Sample Selection Flowchart for Aim 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: CCW, Chronic Conditions Data Warehouse; LIS, low-income subsidy; MA, Medicare Advantage. 

5% sample of Medicare 

beneficiaries from the 2012 CCW 

 (N=2,891,669) 

 Exclude non-LIS, beneficiaries with 

MA, gaps in Medicare Parts A, B, 

or D enrollment, or death in 2012 

(N=2,567,820) 

Exclude beneficiaries admitted to 

hospice 

(N=4,358) 

 

Antipsychotic user cohort 

(N=18,900) 

 

Exclude “choosers” and LIS 

beneficiaries who opted out of their 

auto-assigned Part D plans 

(N=177,433) 

 

Exclude beneficiaries with fewer 

than 2 antipsychotic fills 

(N=119,489) 

 

Exclude nursing home residents129 

(N=3,620) 

 

Exclude beneficiaries associated 

with formularies with small  

sample sizes  

(N=49) 
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Table Ch2-Appendix A: Descriptive Statistics for Benchmark Prescription Drug Plans in 

2012, by Plan Name 

 

 

Plan Name(s) 
Formulary 

ID 

Number 

of 

Contracts 

Number 

of  

 Plans 

Number of 

Antipsychotic 

Users 

Number of 

Antipsychotic 

Fills 

Medco Medicare Prescription Plan-Value 12031 2 16 1,316 15,938 

Health Net Orange  12050 1 17 1,166 15,589 

Community CCRx Basic 12106 2 30 2,678 35,374 

WellCare Classic 12170 1 22 1,297 16,238 

Humana-Walmart Preferred Rx Plan 12265 2 34 1,725 22,236 

CVS Caremark Value 12289 1 28 2,273 31,221 

Cigna Medicare Rx Plan One 12331 1 21 1,511 18,803 

First Health Part D Premier 12336 1 23 1,705 22,139 

HealthSpring Prescription Drug Plan 12352 1 23 1,808 23,105 

Blue MedicareRx Standard, 
MedicareRx Rewards Standard 

12353 2 8 198 2,398 

BravoRx 12359 1 14 529 7,115 

Aetna/CVS Pharmacy Prescription Drug 
Plan, Aetna Medicare Rx Essentials 

12369 1 27 979 12,815 

EnvisionRxPlus Silver 12376 1 29 1,002 13,598 

First United American Select, 
United American Select 

12403 2 20 417 5,583 

Windsor Rx 12467 2 10 296 3,605 

Total 15 21 322 18,900 245,757 

Note: Two formularies were excluded from the analysis due to the small number of enrollees (N=49) enrolled in 
plans using these formularies (N=5).
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Table Ch2-Appendix B: Number and Share of Antipsychotic Prescriptions Filled by 

Part D Enrollees in 2012, by Drug Name 

 

Enrollees in 

Counterfactual 

Formulary  

(N=1,166) 

Enrollees in Non-

Counterfactual 

Formularies 

(N=17,734) 

Drug Name Dosage Form 
Number of 

Rx 

% of 

Total Rx 

Number of 

Rx 

% of 

Total Rx 

Risperidone Tablet 2,872 18.4 42,617 18.5 

Quetiapine Tablet 2,306 14.8 32,287 14.0 

Abilify Tablet 1,972 12.7 26,850 11.7 

Olanzepine Tablet 1,871 12.0 23,266 10.1 

Clozapine Tablet 1,030 6.6 14,085 6.1 

Seroquel Tablet 968 6.2 14,215 6.2 

Haloperidol Tablet 694 4.5 10,945 4.8 

Ziprasidone Capsule 635 4.1 8,798 3.8 

Seroquel XR  ER tablet 574 3.7 8,970 3.9 

Fluphenazine  Tablet 239 1.5 3,248 1.4 

Geodon Capsule 199 1.3 3,274 1.4 

Risperdal Consta  Injection 181 1.2 4,987 2.2 

Invega  ER tablet 173 1.1 4,033 1.8 

Perphenazine Tablet 172 1.1 2,550 1.1 

Loxapine  Capsule 152 1.0 1,196 0.5 

Zyprexa Tablet 143 0.9 4,216 1.8 

Latuda Tablet 139 0.9 2,533 1.1 

Invega Sustenna Injection 132 0.9 3,667 1.6 

Haloperidol Decanoate  Injection 130 0.8 2,567 1.1 

Olanzepine  ODT 128 0.8 1,808 0.8 

Chlorpromazine Tablet 113 0.7 1,926 0.8 

Thiothixene Capsule 92 0.6 1,434 0.6 

Saphris  Sublingual tablet 87 0.6 1,371 0.6 

Thioridazine  Tablet 84 0.5 1,872 0.8 

FazaClo ODT 82 0.5 833 0.4 

Fanapt Tablet 68 0.4 732 0.3 

Fluphenazine Decanoate  Injection 62 0.4 1,336 0.6 

Clozaril Tablet 61 0.4 239 0.1 

Perphenazine/amitriptyline Tablet 55 0.4 432 0.2 

Trifluoperazine  Tablet 47 0.3 1,049 0.5 

Risperdal Tablet 32 0.2 203 0.1 

Risperidone  Oral solution 26 0.2 263 0.1 

Risperidone  ODT 24 0.2 1,101 0.5 

Zyprexa Zydis  ODT 18 0.1 187 0.1 

Haloperidol Oral concentrate * * 133 0.1 

Haloperidol Lactate  Injection * * 109 0.1 

Olanzepine  Injection * * 37 0.0 
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Table Ch2-Appendix B Continued 
 

Symbax Capsule * * 246 0.1 

Haldol Decanoate  Injection * * 89 0.0 

Orap Tablet * * 97 0.0 

Olanzepine/fluoxetine Capsule * * 101 0.0 

Abilify Maintena Injection * * 84 0.0 

Abilify  Oral solution * * 42 0.0 

Fluphenazine  Oral concentrate * * 23 0.0 

Risperdal M-Tab  ODT * * 23 0.0 

Zyprexa IntraMuscular  Injection * * 20 0.0 

Fluphenazine  Injection * * 17 0.0 

Fluphenazine  Elixir * * 16 0.0 

Geodon  Injection * * 14 0.0 

Chlorpromazine Injection * * 12 0.0 

Risperdal  Oral solution * * * * 

Abilify Discmelt ODT * * * * 

TOTAL   15,589 100.0 230,168 100.0 

Notes: ER, extended release; ODT, orally disintegrating tablet. 
*Cell sizes with counts less than 11 were suppressed in accordance with the Centers for Medicare and 
Medicaid guidelines.   
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Figure Ch2-Appendix II: Share of Antipsychotics with Prior Authorization (PA) or 

Step Therapy (ST) vs. Share of Counterfactual Utilization Subject to PA or ST, by 

Plan Name 
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Figure Ch2-Appendix III: Share of Antipsychotics Excluded From Formulary vs. 

Share of Counterfactual Utilization Subject to Formulary Exclusion, by Plan Name 
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Figure Ch2-Appendix IV: Expected vs. Observed Utilization of Antipsychotics with 

Prior Authorization (PA) or Step Therapy (ST), by Plan Name 
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Figure Ch2-Appendix V: Expected vs. Observed Utilization of Antipsychotics 

Excluded from Formulary, by Formulary ID 
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APPENDIX CHAPTER 3 

 

Table Ch3-Appendix A: List of Redacted Substance Abuse Diagnostic and 

Procedural Codes130 
 

MS-DRGs Code Description 

MS-DRG 522 Alcohol/drug abuse or dependence with rehabilitation therapy without CC 

MS-DRG 523 Alcohol/drug abuse or dependence without rehabilitation therapy without CC 

MS-DRG 895  Alcohol/drug abuse or dependence with rehabilitation therapy 

MS-DRG 896  Alcohol/drug abuse or dependence without rehabilitation therapy with MCC 

MS-DRG 897  Alcohol/drug abuse or dependence without rehabilitation therapy without MCC 

CPT Codes Code Description 

99408 
Alcohol and substance (other than tobacco) abuse structure screening (e.g., AUDIT, 
DAST) and brief intervention (SBI) services; 15-30 minutes 

99409 
Alcohol and substance (other than tobacco) abuse structure screening (e.g., AUDIT, 
DAST) and brief intervention (SBI) services; Greater than 30 minutes 

4320F Patient counseled regarding psychosocial and pharmacologic treatment options for  

H0005 Alcohol and/or drug services; Group counseling by a clinician 

H0006 Alcohol and/or drug services; case management 

H0007 Alcohol and/or drug services; crisis intervention (outpatient) 

H0008 Alcohol and/or drug services; sub-acute detox (hospital inpatient) 

H0009 Alcohol and/or drug services; Acute detox (hospital inpatient) 

H0010 Alcohol and/or drug services; Sub-acute detox (residential addiction program inpatient) 

H0011 Alcohol and/or drug services; acute detox (residential addiction program inpatient) 

H0012 
Alcohol and/or drug services; Sub-acute detox (residential addiction program 
outpatient) 

H0013 Alcohol and/or drug services; acute detox (residential addiction program outpatient) 

H0014 Alcohol and/or drug services; ambulatory detox 

H0015 Alcohol and/or drug services; intensive outpatient 

H0020 
Alcohol and/or drug services; methadone administration and/or service (provisions of 
the drug by a licensed program) 

H0050 Alcohol and/or drug service, brief intervention, per 15 minutes 

H0034 Alcohol and/or drug abuse halfway house services, per diem 

H0047 Alcohol and/or drug abuse services, not otherwise specified 

H2035 Alcohol and/or drug treatment program, per hour 

H2036 Alcohol and/or drug treatment program, per diem 

S9475 Ambulatory setting substance abuse treatment or detoxification services per diem 

T1006 Alcohol and/or substance abuse services, family/couple counseling  

T1007 
Alcohol and/or substance abuse services, treatment plan development and or 
modification 

T1008 Day treatment for individual alcohol and/or substance abuse services 

T1009 
Child sitting services for children of individuals receiving alcohol and/or substance 
abuse services 

T1010 
Meals for individuals receiving alcohol and/or substance abuse services (when meals are 
not included in the program 

T1011 Alcohol and/or substance abuse services not otherwise classified 

T1012 Alcohol and/or substance abuse services, skill development 
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Table Ch3-Appendix A Continued 

 

 

ICD-9 Procedure Codes Code Description 

94.45 Drug addict counseling 

94.46 Alcoholism counseling 

94.53 Referral alcohol rehab 

94.54 Referral for drug rehab 

94.60 Alcohol and drug rehabilitation and detoxification 

94.61 Alcohol rehabilitation 

94.62 Alcohol detoxification 

94.63 Alcohol rehabilitation and detoxification 

94.64 Drug rehabilitation 

94.65 Drug detoxification 

94.66 Drug rehabilitation and detoxification 

94.67 Combined alcohol and drug rehabilitation 

94.68 Combined alcohol and drug detoxification 

94.69 Combined alcohol and drug rehabilitation and detoxification 

ICD-9 Diagnosis Codes Code Description 

291.0 Alcohol-induced mental disorders 

291.1 Alcohol-induced persisting amnestic disorder 

291.2 Alcohol-induced persisting dementia 

291.3 Alcohol-induced psychotic disorder with hallucinations 

291.4 Idiosyncratic alcohol intoxication 

291.5 Alcohol-induced psychotic disorder with delusions 

291.81 Alcohol withdrawal 

291.82 Alcohol induced sleep disorders 

291.89 Other alcohol-induced mental disorders 

291.9 Unspecified alcohol-induced mental disorders 

292 Drug-induced mental disorders 

292.0 Drug withdrawal 

292.1 Drug-induced psychotic disorders 

292.11 Drug-induced psychotic disorder with delusions 

292.12 Drug-induced psychotic disorder with hallucinations 

292.2 Pathological drug intoxication 

292.8 Other specified drug-induced mental disorders 

292.81 Drug-induced delirium 

292.82 Drug-induced persisting dementia 

292.83 Drug-induced persisting amnestic disorder 

292.84 Drug-induced mood disorder 

292.85 Drug induced sleep disorders 
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Table Ch3-Appendix A Continued  

 
 

292.89 Other specified drug-induced mental disorders 

292.9 Unspecified drug-induced mental disorder 

303 Alcohol dependence syndrome 

303.0 Acute alcoholic intoxication 

303.00 Acute alcoholic intoxication in alcoholism, unspecified 

303.01 Acute alcoholic intoxication in alcoholism, continuous 

303.02 Acute alcoholic intoxication in alcoholism, episodic 

303.03 Acute alcoholic intoxication in alcoholism, in remission 

303.9 Other and unspecified alcohol dependence 

303.90 Other and unspecified alcohol dependence, unspecified 

303.91 Other and unspecified alcohol dependence, continuous 

303.92 Other and unspecified alcohol dependence, episodic 

303.93 Other and unspecified alcohol dependence, in remission 

304 Drug Dependence 

304.0 Opioid type dependence 

304.00 Opioid type dependence, unspecified 

304.01 Opioid type dependence, continuous 

304.02 Opioid type dependence, episodic 

304.03 Opioid type dependence, in remission 

304.1 Sedative, hypnotic or anxiolytic dependence 

304.10 Sedative, hypnotic or anxiolytic dependence, unspecified 

304.11 Sedative, hypnotic or anxiolytic dependence, continuous 

304.12 Sedative, hypnotic or anxiolytic dependence, episodic 

304.13 Sedative, hypnotic or anxiolytic dependence, in remission 

304.2 Cocaine dependence 

304.20 Cocaine dependence, unspecified 

304.21 Cocaine dependence, continuous 

304.22 Cocaine dependence, episodic 

304.23 Cocaine dependence, in remission 

304.3 Cannabis dependence 

304.30 Cannabis dependence, unspecified 

304.31 Cannabis dependence, continuous 

304.32 Cannabis dependence, episodic 

304.33 Cannabis dependence, in remission 

304.4 Amphetamine and other psychostimulant dependence 

304.40 Amphetamine and other psychostimulant dependence, unspecified 

304.41 Amphetamine and other psychostimulant dependence, continuous 

304.42 Amphetamine and other psychostimulant dependence, episodic 
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304.43 Amphetamine and other psychostimulant dependence, in remission 

304.5 Hallucinogen dependence 

304.50 Hallucinogen dependence, unspecified 

304.51 Hallucinogen dependence, continuous 

304.52 Hallucinogen dependence, episodic 

304.53 Hallucinogen dependence, in remission 

304.6 Other specified drug dependence 

304.60 Other specified drug dependence, unspecified 

304.61 Other specified drug dependence, continuous 

304.62 Other specified drug dependence, episodic 

304.63 Other specified drug dependence, in remission 

304.7 Combinations of opioid type drug with any other drug dependence 

304.70 Combinations of opioid type drug with any other drug dependence, unspecified 

304.71 Combinations of opioid type drug with any other drug dependence, continuous 

304.72 Combinations of opioid type drug with any other drug dependence, episodic 

304.73 Combinations of opioid type drug with any other drug dependence, in remission 

304.8 Combinations of drug dependence excluding opioid type drug 

304.80 Combinations of drug dependence excluding opioid type drug, unspecified 

304.81 Combinations of drug dependence excluding opioid type drug, continuous 

304.82 Combinations of drug dependence excluding opioid type drug, episodic 

304.83 Combinations of drug dependence excluding opioid type drug, in remission 

304.9 Unspecified drug dependence 

304.90 Unspecified drug dependence, unspecified 

304.91 Unspecified drug dependence, continuous 

304.92 Unspecified drug dependence, episodic 

304.93 Unspecified drug dependence, in remission 

305 Nondependent abuse of drugs 

305.0 Alcohol abuse 

305.00 Alcohol abuse, unspecified 

305.01 Alcohol abuse, continuous 

305.02 Alcohol abuse, episodic 

305.03 Alcohol abuse, in remission 

305.2 Cannabis abuse 

305.20 Cannabis abuse, unspecified 

305.21 Cannabis abuse, continuous 

305.22 Cannabis abuse, episodic 

305.23 Cannabis abuse, in remission 

305.3 Hallucinogen abuse 
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305.30 Hallucinogen abuse, unspecified 

305.31 Hallucinogen abuse, continuous 

305.32 Hallucinogen abuse, episodic 

305.33 Hallucinogen abuse, in remission 

305.4 Sedative, hypnotic or anxiolytic abuse 

305.40 Sedative, hypnotic or anxiolytic abuse, unspecified 

305.41 Sedative, hypnotic or anxiolytic abuse, continuous 

305.42 Sedative, hypnotic or anxiolytic abuse, episodic 

305.43 Sedative, hypnotic or anxiolytic abuse, in remission 

305.5 Opioid abuse 

305.50 Opioid abuse, unspecified 

305.51 Opioid abuse, continuous 

305.52 Opioid abuse, episodic 

305.53 Opioid abuse, in remission 

305.6 Cocaine abuse 

305.60 Cocaine abuse, unspecified 

305.61 Cocaine abuse, continuous 

305.62 Cocaine abuse, episodic 

305.63 Cocaine abuse, in remission 

305.7 Amphetamine or related acting sympathomimetic abuse 

305.70 Amphetamine or related acting sympathomimetic abuse, unspecified 

305.71 Amphetamine or related acting sympathomimetic abuse, continuous 

305.72 Amphetamine or related acting sympathomimetic abuse, episodic 

305.73 Amphetamine or related acting sympathomimetic abuse, in remission 

305.8 Antidepressant type abuse 

305.80 Antidepressant type abuse, unspecified 

305.81 Antidepressant type abuse, continuous 

305.82 Antidepressant type abuse, episodic 

305.83 Antidepressant type abuse, in remission 

305.9 Other, mixed, or unspecified drug abuse 

305.90 Other, mixed, or unspecified drug abuse, unspecified 

305.91 Other, mixed, or unspecified drug abuse, continuous 

305.92 Other, mixed, or unspecified drug abuse, episodic 

305.93 Other, mixed, or unspecified drug abuse, in remission 

790.3 Excessive blood level of alcohol 

V65.42 Counseling on substance use and abuse 

Notes: MS-DRG, Medicare Severity-Diagnosis Related Group; CPT, Current Procedural Terminology; 
ICD-9, International Classification of Diseases, 9th Revision.  
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Table Ch3-Appendix B: International Classification of Disease, 9th Revision, Clinical 

Modification (ICD-9) Codes for Schizophrenia and Other Psychotic Disorders118 

 

 

ICD-9 Code Code Description 

293.81 Psychotic disorder with delusions in conditions classified elsewhere 

293.82 Psychotic disorder with hallucinations in conditions classified elsewhere 

295.00 Simple type schizophrenia, unspecified 

295.01 Simple type schizophrenia, subchronic 

295.02 Simple type schizophrenia, chronic 

295.03 Simple type schizophrenia, subchronic with acute exacerbation 

295.04 Simple type schizophrenia, chronic with acute exacerbation 

295.05 Simple type schizophrenia, in remission 

295.10 Disorganized type schizophrenia, unspecified 

295.11 Disorganized type schizophrenia, subchronic 

295.12 Disorganized type schizophrenia, chronic 

295.13 Disorganized type schizophrenia, subchronic with acute exacerbation 

295.14 Disorganized type schizophrenia, chronic with acute exacerbation 

295.15 Disorganized type schizophrenia, in remission 

295.20 Catatonic type schizophrenia, unspecified 

295.21 Catatonic type schizophrenia, subchronic 

295.22 Catatonic type schizophrenia, chronic 

295.23 Catatonic type schizophrenia, subchronic with acute exacerbation 

295.24 Catatonic type schizophrenia, chronic with acute exacerbation 

295.25 Catatonic type schizophrenia, in remission 

295.30 Paranoid type schizophrenia, unspecified 

295.31 Paranoid type schizophrenia, subchronic 

295.32 Paranoid type schizophrenia, chronic 

295.33 Paranoid type schizophrenia, subchronic with acute exacerbation 

295.34 Paranoid type schizophrenia, chronic with acute exacerbation 

295.35 Paranoid type schizophrenia, in remission 

295.40 Schizophreniform disorder, unspecified 

295.41 Schizophreniform disorder, subchronic 

295.42 Schizophreniform disorder, chronic 

295.43 Schizophreniform disorder, subchronic with acute exacerbation 

295.44 Schizophreniform disorder, chronic with acute exacerbation 

295.45 Schizophreniform disorder, in remission 

295.50 Latent schizophrenia, unspecified 

295.51 Latent schizophrenia, subchronic 

295.52 Latent schizophrenia, chronic 

295.53 Latent schizophrenia, subchronic with acute exacerbation 

295.54 Latent schizophrenia, chronic with acute exacerbation 

295.55 Latent schizophrenia, in remission 
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295.60 Schizophrenic disorders, residual type, unspecified 

295.61 Schizophrenic disorders, residual type, subchronic 

295.62 Schizophrenic disorders, residual type, chronic 

295.63 Schizophrenic disorders, residual type, subchronic with acute exacerbation 

295.64 Schizophrenic disorders, residual type, chronic with acute exacerbation 

295.65 Schizophrenic disorders, residual type, in remission 

295.70 Schizoaffective disorder, unspecified 

295.71 Schizoaffective disorder, subchronic 

295.72 Schizoaffective disorder, chronic 

295.73 Schizoaffective disorder, subchronic with acute exacerbation 

295.74 Schizoaffective disorder, chronic with acute exacerbation 

295.75 Schizoaffective disorder, in remission 

295.80 Other specified types of schizophrenia, unspecified 

295.81 Other specified types of schizophrenia, subchronic 

295.82 Other specified types of schizophrenia, chronic 

295.83 Other specified types of schizophrenia, subchronic with acute exacerbation 

295.84 Other specified types of schizophrenia, chronic with acute exacerbation 

295.85 Other specified types of schizophrenia, in remission 

295.90 Unspecified schizophrenia, unspecified 

295.91 Unspecified schizophrenia, subchronic 

295.92 Unspecified schizophrenia, chronic 

295.93 Unspecified schizophrenia, subchronic with acute exacerbation 

295.94 Unspecified schizophrenia, chronic with acute exacerbation 

295.95 Unspecified schizophrenia, in remission 

297.0 Paranoid state, simple 

297.1 Delusional disorder 

297.2 Paraphrenia 

297.3 Shared psychotic disorder 

297.8 Other specified paranoid states 

297.9 Unspecified paranoid state 

298.0 Depressive type psychosis 

298.1 Excitative type psychosis 

298.2 Reactive confusion 

298.3 Acute paranoid reaction 

298.4 Psychogenic paranoid psychosis 

298.8 Other and unspecified reactive psychosis 

298.9 Unspecified psychosis 
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Table Ch3-Appendix C: International Classification of Disease, 9th Revision, Clinical 

Modification (ICD-9) Codes for Bipolar Disorder118 

 

 

ICD-9 Code Code Description 

296.00 Bipolar I disorder, single manic episode, unspecified 

296.01 Bipolar I disorder, single manic episode, mild 

296.02 Bipolar I disorder, single manic episode, moderate 

296.03 Bipolar I disorder, single manic episode, severe, without mention of psychotic behavior 

296.04 Bipolar I disorder, single manic episode, severe, specified as with psychotic behavior 

296.05 Bipolar I disorder, single manic episode, in partial or unspecified remission 

296.06 Bipolar I disorder, single manic episode, in full remission 

296.10 Manic affective disorder, recurrent episode, unspecified 

296.11 Manic affective disorder, recurrent episode, mild 

296.12 Manic affective disorder, recurrent episode, moderate 

296.13 Manic affective disorder, recurrent episode, severe, without mention of psychotic behavior 

296.14 Manic affective disorder, recurrent episode, severe, specified as with psychotic behavior 

296.15 Manic affective disorder, recurrent episode, in partial or unspecified remission 

296.16 Manic affective disorder, recurrent episode, in full remission 

296.40 Bipolar I disorder, most recent episode (or current) manic, unspecified 

296.41 Bipolar I disorder, most recent episode (or current) manic, mild 

296.42 Bipolar I disorder, most recent episode (or current) manic, moderate 

296.43 
Bipolar I disorder, most recent episode (or current) manic, severe, without mention of 
psychotic behavior 

296.44 
Bipolar I disorder, most recent episode (or current) manic, severe, specified as with 
psychotic behavior 

296.45 
Bipolar I disorder, most recent episode (or current) manic, in partial or unspecified 
remission 

296.46 Bipolar I disorder, most recent episode (or current) manic, in full remission 

296.50 Bipolar I disorder, most recent episode (or current) depressed, unspecified 

296.51 Bipolar I disorder, most recent episode (or current) depressed, mild 

296.52 Bipolar I disorder, most recent episode (or current) depressed, moderate 

296.53 
Bipolar I disorder, most recent episode (or current) depressed, severe, without mention of 
psychotic behavior 

296.54 
Bipolar I disorder, most recent episode (or current) depressed, severe, specified as with 
psychotic behavior 

296.55 
Bipolar I disorder, most recent episode (or current) depressed, in partial or unspecified 
remission 

296.56 Bipolar I disorder, most recent episode (or current) depressed, in full remission 

296.60 Bipolar I disorder, most recent episode (or current) mixed, unspecified 

296.61 Bipolar I disorder, most recent episode (or current) mixed, mild 

296.62 Bipolar I disorder, most recent episode (or current) mixed, moderate 

296.63 
Bipolar I disorder, most recent episode (or current) mixed, severe, without mention of 
psychotic behavior 

296.64 
Bipolar I disorder, most recent episode (or current) mixed, severe, specified as with 
psychotic behavior 
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296.65 
Bipolar I disorder, most recent episode (or current) mixed, in partial or unspecified 
remission 

296.66 Bipolar I disorder, most recent episode (or current) mixed, in full remission 

296.70 Bipolar I disorder, most recent episode (or current) unspecified 

296.80 Bipolar disorder, unspecified 

296.81 Atypical manic disorder 

296.82 Atypical depressive disorder 

296.89 Other bipolar disorders 

296.90 Unspecified episodic mood disorder 

296.99 Other specified episodic mood disorder 
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Table Ch3-Appendix D: International Classification of Disease, 9th Revision, Clinical 

Modification (ICD-9) Codes for Personality Disorders118 

 

ICD-9 Code Code Description 

301.0 Paranoid personality disorder 

301.10 Affective personality disorder, unspecified 

301.11 Chronic hypomanic personality disorder 

301.12 Chronic depressive personality disorder 

301.13 Cyclothymic disorder  

301.20 Schizoid personality disorder, unspecified 

301.21 Introverted personality 

301.22 Schizotypal personality disorder 

301.3 Explosive personality disorder 

301.4 Obsessive-compulsive personality disorder 

301.50 Histrionic personality disorder, unspecified 

301.51 Chronic factitious illness with physical symptoms 

301.59 Other histrionic personality disorder 

301.6 Dependent personality disorder  

301.7 Antisocial personality disorder  

301.81 Narcissistic personality disorder 

301.82 Avoidant personality disorder  

301.83 Borderline personality disorder 

301.84 Passive-aggressive personality 

301.89 Other personality disorders 

301.9 Unspecified personality disorder 
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Figure Ch3-Appendix I: Sample Selection Flowchart for Aim 2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: CCW, Chronic Conditions Data Warehouse; MA, Medicare Advantage. 

 

  

5% sample of Medicare 

beneficiaries from the 2012 CCW 

 (N=2,891,669) 

Exclude beneficiaries with MA, gaps in 

Medicare Parts A, B, or D enrollment, 

or death in 2012 

(N=1,966,302) 

Exclude nursing home residents129 

(N=13,260) 

 

Part D enrollees with serious 

mental illness 

(N=38,005) 

Exclude beneficiaries with fewer than 2 

antipsychotic fills 

(N=857,122) 

 

Exclude beneficiaries without diagnosis 

of schizophrenia/related psychoses, 

bipolar disorder, personality disorder 

(N=16,980) 
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Table Ch3-Appendix E: Algorithms Used in Categorizing Part A Claims into Cost 

and Use Care Settings112 
 

Part A Cost and Use 

Care Setting 
Algorithm 

Medicare Payment 

Variable Name 

Inpatient acute care 
hospital and CAH 

NCH_CLM_TYPE_CD = 60,61 and PRVDR_NUM 
has 3rd digit = 0 or 3rd and 4th digits = 13 

ACUTE_MDCR_PMT 

Other inpatient hospital 
(children's, cancer, IPF, 
IRF, LTC) 

All other NCH_CLM_TYPE_CD = 60,61 (where 
3rd digit of PRVDR_NUM is not 0 and 3rd and 4th 
digits are not 13) 

OIP_MDCR_PMT 

Skilled nursing facility NCH_CLM_TYPE_CD = 20,30 SNF_MDCR_PMT 

Home health NCH_CLM_TYPE_CD = 10 HH_MDCR_PMT 

Hospice NCH_CLM_TYPE_CD = 50 HOS_MDCR_PMT 

Notes: CAH, critical access hospital; IPF, inpatient psychiatric facility; IRF, inpatient rehabilitation facility; 
LTC, long term care facility. 
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Table Ch3-Appendix F: Algorithms Used in Categorizing Part B Claims into Cost 

and Use Care Settings112 
 

Part B Cost and Use 

Care Setting 
Algorithm 

Medicare Payment 

Variable Name 

Institutional  

Hospital outpatient NCH_CLM_TYPE_CD = 40 HOP_MDCR_PMT 

Non-institutional  
NCH_CLM_TYPE_CD = 71,72,81,82  
(BETOS codes)* 

Ambulatory surgical 
center** 

LINE_CMS_TYPE_SRVC_CD = "F" and 
NCH_CLM_TYPE_CD = 71,72 

ASC_MDCR_PMT 

Anesthesia 
Anesthesia (P0) where 
CARR_LINE_MTUS_CD = "2" and 
NCH_CLM_TYPE_CD = 71,72 

ANES_MDCR_PMT 

Part B drug 
Chemotherapy (O1D), other Part B drug (O1E), 
immunization (O1G), DME drug (D1G), 
imaging drugs (I1E, I1F) 

PTB_DRUG_MDCR_PMT 

Physician office Physician office (M1A, M1B) PHYS_MDCR_PMT 

Evaluation and 
management 

Hospital (M2), emergency room (M3), home or 
nursing home visit (M4), specialist (M5), 
consultation (M6) 

EM_MDCR_PMT 

Dialysis services 
Dialysis services (P9) and 
NCH_CLM_TYPE_CD = 71,72 

DIALYS_MDCR_PMT 

Other procedures 

Major procedure (P1), major cardiac (P2), 
major orthopedic (P3), eye (P4), ambulatory 
procedure (P5), minor procedure (P6), 
oncology procedure (P7), endoscopy (P8), and 
NCH_CLM_TYPE_CD = 71, 72 

OPROC_MDCR_PMT 

Imaging 
Standard imaging (I1), advanced imaging (I2), 
echography (E3), imaging procedure (I4) 

IMG_MDCR_PMT 

Laboratory or test 
Laboratory test (T1), other test (T2), and 
NCH_CLM_TYPE_CD = 71,72 

TEST_MDCR_PMT 

Durable medical 
equipment 

DME supplies (D1A- D1E) and orthotic 
devices (D1F) 

DME_MDCR_PMT 

Other Part B carrier 
services 

Ambulance (O1A), chiropractic (O1B), 
parenteral nutrition (O1C), 
vision/hearing/speech services (O1F), 
other/unclassified Part B service (Y1, Y2, Z2, 
and missing) 

OTHC_MDCR_PMT 

Notes: BETOS, Berenson-Eggers Type of Service; DME, durable medical equipment. 
* The first two or three digits of the identified BETOS codes appear in parentheses. 
** The algorithms in this table are hierarchical—ASC must be identified first and OTHC must be last. 

 

 

 

 

 



127 
 

APPENDIX CHAPTER 4 
 

Statistical Analysis for Aim 3 

 

Psychiatric and non-psychiatric hospitalizations were measured as separate binary 

variables indicating whether or not beneficiaries experienced one or more hospitalization 

events during the study period.  Multivariate probit regressions were used to estimate the 

probability of experiencing each type of hospitalization as a function of antipsychotic 

adherence, demographic characteristics, comorbidities, disease burden, and state fixed 

effects (equation 1): 

 

(1)                                      ������ = Φ(
���, i = 1, … , N                                                                                

 

where yi is the dependent variable, xi is a vector of explanatory variables, Φ is the 

cumulative distribution function of the standard normal distribution, β represents a vector 

of parameters to be estimated, and N is the total sample size.  Model specification tests, 

including the Hosmer-Lemeshow test,131 Pregibon’s test for goodness of link,132 and 

Ramsey’s Regression Equation Specification Error Test (RESET)133 suggested that the 

regression models adequately fit the data (Table Ch4-Appendix A).   

Two-part generalized linear models were used to estimate the relationship 

between adherence to antipsychotics and psychiatric and non-psychiatric hospital 

spending.  The generalized linear model (GLM) is often used in place of ordinary least 

squares for modeling cost data, as these data tend to be non-normally distributed and 

heavily right-skewed.  The GLM is also preferable to ordinary linear regression using 

log-transformed data because it allows for estimation of covariate-adjusted predicted 

mean costs on a dollar scale, without the need to retransform the logged cost values.134  A 
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two-part model was selected for the analysis due to a large proportion of the sample 

having no hospital spending.   

In the first stage of the model, a probit regression was used to estimate the 

probability of any hospitalization as a function of antipsychotic adherence, controlling for 

demographic characteristics, comorbidities, disease burden, and state fixed effects.  In the 

second stage, a GLM with a gamma distribution and log link was used to predict the level 

of hospital spending, conditional on having positive expenditures, as a function of 

adherence and the same set of covariates.  The gamma distribution was selected based on 

a modification of the Park test.135  The test statistic was estimated using a GLM with a 

gamma distribution and log link, where the dependent variable was the fitted value from 

the GLM specification (equation 2):  

 

(2)                        ln��� − ����
�  = exp��� + �� ln����� + �� , i = 1, … , N  

           

The distributional family was determined by the coefficient on λ1, where λ1=0 is 

Gaussian, λ1=1 is Poisson, λ1=2 is gamma, and λ1=3 is Wald or inverse Gaussian.  As 

shown in Table Ch4-Appendix A, results from the modified Park test suggest that use of 

a gamma distribution and log link were appropriate and that the models were adequately 

specified. 

 

  



129 
 

Table Ch4-Appendix A: Results from Model Specification Tests 

 

  P-values for Model Specifications  

Specification test (1) (2) (3) (4) (5) (6) 

Hosmer and Lemeshow 0.942 0.876 0.933 0.896 0.967 0.493 

Pregibon link 0.771 0.469 0.914 0.474 0.559 0.199 

Ramsey's RESET 0.834 0.287 0.478 0.325 0.921 0.467 

Modified Park (λ=2) N/A N/A N/A N/A 0.569 0.764 

Notes:  
(1) Probit regression, any non-psychiatric hospitalization 
(2) Probit regression, any psychiatric hospitalization 
(3) Probit regression, any non-psychiatric hospital spending 
(4) Probit regression, any psychiatric hospital spending 
(5) Generalized linear model with gamma distribution and log link, non-psychiatric hospital spending 
(6) Generalized linear model with gamma distribution and log link, psychiatric hospital spending 

 

In a two-part model, overall mean spending for each individual can be recovered 

by calculating the product of the expectations from the first and second stages of the 

model (equation 3): 

 

(3)       !��� |
�  = Pr��� > 0|
�� ∗ !���|�� > 0, 
� , i = 1, … , N 

 

where yi is the dependent variable and xi is a vector of explanatory variables.121  To 

calculate predicted hospital expenditures for each beneficiary, the probability of 

hospitalization from the first stage of the model (equation 4) was multiplied by the 

expected costs estimated in the second stage (equation 5).  Combining both parts of the 

model (equation 6), allowed for the marginal effect of adherence to be calculated for each 

observation, as opposed to only for beneficiaries with positive hospital spending, and 

averaged across the entire sample:    

 

(4)        ������ > 0|
�� = Φ(
�(�)                                                             

(5)                                                 ���|
� = )*+(
�,-)                                                              
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(6)                                      ���|
� = Φ(
�(�) * )*+(
�,-)       

                         

where yi is the dependent variable, xi is a vector of explanatory variables, Φ is the 

cumulative distribution function of the standard normal distribution, and α and δ are 

vectors of estimated parameters.   

  



131 
 

Table Ch4-Appendix B: Facility Types for Hospitalizations Classified as “Other 

Inpatient”  
 

   Number of Claims % of Claims 

All “other inpatient” hospital claims 1,350 100.00 

Psychiatric unit of acute hospital 809 59.93 

Psychiatric hospital 417 30.89 

Rehabilitation hospital 43 3.19 

Long-term hospital 39 2.89 

Rehabilitation unit of CAH 30 2.22 

Psychiatric unit of CAH 12 0.89 

Note: CAH, critical access hospital. 
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Table Ch4-Appendix C: Share of Acute and “Other Inpatient” Hospital Claims with 

Primary Diagnoses for Psychiatric and Non-Psychiatric Conditions 

 

 
Number of Claims % of Claims 

Acute Hospital Claims 2,916 100.00 

Non-psychiatric conditions 2,543 87.21 

Schizophrenia 315 10.80 

Alzheimer's/dementia 36 1.23 

Depression 19 0.65 

Other psychiatric conditions * * 

Anxiety * * 

“Other Inpatient” Hospital Claims 1,350 100.00 

Schizophrenia 1,048 75.78 

Non-psychiatric conditions 115 9.92 

Depression 110 7.20 

Alzheimer's/dementia 60 5.85 

Other psychiatric conditions 15 1.15 

Anxiety * * 

*Cell sizes with counts less than 11 were suppressed in accordance with the Centers for Medicare and 
Medicaid guidelines.   
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Figure Ch4-Appendix I Sample Selection Flowchart for Aim 3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: CCW, Chronic Conditions Data Warehouse; MA, Medicare Advantage. 

  

5% sample of Medicare 

beneficiaries from the 2012 CCW 

 (N=2,891,669) 

 Exclude beneficiaries with MA, gaps in 

Medicare Parts A, B, or D enrollment in 

2011 or 2012, or death in 2012 

(N=2,096,597) 

Exclude beneficiaries admitted to 

hospice 

(N=8,738)  

Part D enrollees with 

schizophrenia/related psychoses 

(N=13,681) 

 

Exclude nursing home residents129 

(N=11,489) 

 

Exclude beneficiaries without diagnosis 

of schizophrenia/related psychoses 

(N=24,213) 

Exclude if inpatient days > 180 

(N=43) 

 

Exclude beneficiaries with fewer than 2 

antipsychotic fills 

(N=730,125) 

Exclude beneficiaries with diagnosis of 

bipolar disorder 

(N=6,783) 
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Table Ch4-Appendix D: Full Model Output from Probit Regressions of 

Antipsychotic Adherence on Probability of Any Psychiatric and Non-Psychiatric 

Hospitalization  
 

 
Any Non-Psychiatric 

 Hospitalization 

Any Psychiatric 

 Hospitalization 

Variable AMEb 95% CI p 
 

AMEb 95% CI p 

Adherence category 
 (ref: PDC<.70) 

.70 ≤ PDC < .80  -2.46 -4.95 to <.01 .053 -2.45 -4.74 to  -.17 .035 

.80 ≤ PDC < .90 -1.26 -3.38 to .86 .243 -3.08 -4.97 to -1.19 .001 

PDC ≥ .90           -1.33 -2.92 to .27 .104 -4.22 -5.68 to -2.75 <.001 

Agec -.39 -.60 to -.19 <.001 -.45 -.61 to -.29 <.001 

Age squared .00 .00 to .01 <.001 .00 .00 to .00 <.001 

Male (ref: female) .39 -.73 to 1.51 .497 -.55 -1.50 to .41 .262 

Race (ref: white) 

Black -.19 -1.56 to 1.17 .779 .70 -.46 to 1.86 .238 

Hispanic -2.19 -4.55 to .17 .069 -1.37 -3.26 to .52 .154 

Other -2.14 -4.42 to .14 .066 .21 -1.90 to 2.31 .849 

LIS recipient (ref: no) -1.02 -2.63 to .60 .218 -1.58 -3.04 to -.13 .032 

CCI score (ref: 0) 

1 9.61 8.06 to 11.15 <.001 3.53 2.25 to 4.81 <.001 

2 16.49 13.97 to 19.01 <.001 2.55 .79 to 4.30 .004 

3+ 29.17 25.97 to 32.37 <.001 6.86 4.60 to 9.12 <.001 
Prior year Medicare A&B 
spendd .40 .07 to .74 .019 .45 .14 to .75 .004 
Depot antipsychotic use (ref: 
no) 2.81 .31 to 5.32 .028 7.68 5.89 to 9.46 <.001 

Substance abuse (ref: no) 7.24 5.58 to 8.90 <.001 10.72 9.09 to 12.36 <.001 

Depression (ref: no) 4.87 3.70 to 6.05 <.001 4.04 3.03 to 5.04 <.001 

Anxiety disorder (ref: no) 5.09 3.87 to 6.30 <.001 3.58 2.55 to 4.61 <.001 

Personality disorder (ref: no) .81 -1.70 to 3.32 .527 7.19 5.55 to 8.82 <.001 

Diabetes (ref: no) -4.81 -6.04 to -3.59 <.001 -1.93 -3.00 to -.85 <.001 

Hypertension (ref: no) 6.33 5.11 to 7.54 <.001 2.05 1.00 to 3.10 <.001 

Hyperlipidemia (ref: no) 1.16 .03 to 2.29 .045 1.23 .25 to 2.20 .014 

Cancer (ref: no) 1.05 -1.34 to 3.43 .389 .33 -1.28 to 1.93 .691 

Asthma (ref: no) 2.59 .83 to 4.34 .004 -1.11 -3.63 to 1.40 .385 

COPD (ref: no) 4.45 3.10 to 5.80 <.001 .20 -1.12 to 1.52 .769 

CHF (ref: no) 4.87 3.25 to 6.49 <.001 -1.11 -2.80 to .57 .196 

Heart disease (ref: no) 3.69 2.27 to 5.11 <.001 -1.18 -2.59 to .23 .101 

State fixed effects (ref: state51) 

State1 -.46 -18.09 to 17.18 .959 -5.17 -17.71 to 7.37 .419 

State2 2.02 -11.63 to 15.67 .772 9.16 2.42 to 15.91 .008 

State3 -3.73 -17.71 to 1.25 .601 7.08 .17 to 13.98 .044 

State4 -4.44 -19.16 to 1.28 .555 8.45 .85 to 16.04 .029 

State5 -2.81 -16.04 to 1.42 .677 3.56 -2.51 to 9.62 .250 

State6 -4.48 -18.69 to 9.73 .537 5.97 -1.25 to 13.20 .105 

State7 -7.57 -21.19 to 6.06 .276 7.19 .68 to 13.70 .030 

State8 -2.67 -18.02 to 12.68 .733 4.03 -4.70 to 12.76 .365 

State9 -9.12 -24.82 to 6.59 .255  8.16 -.45 to 16.78 .063 

State10 -4.57 -17.90 to 8.76 .502 6.55 .36 to 12.75 .038 
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Notes: 
a Includes 13,681 Part D beneficiaries with schizophrenia. PDC, proportion of days covered; LIS, low-
income subsidy; CCI, Charlson Comorbidity Index; CHF, congestive heart failure. COPD, chronic 
obstructive pulmonary disease.  
b AME, average marginal effect.  Effect sizes are in percentage points. 
c Age was entered as a continuous variable. 
d Prior year Medicare Parts A&B spending was entered in log form. 
  

Table Ch4-Appendix D Continued 
 

State11 -3.18 -16.69 to 1.33 .644 6.62 .26 to 12.98 .041 

State12 12.58 -3.28 to 28.45 .120 9.00 -.85 to 18.85 .073 

State13 -.64 -14.32 to 13.03 .926 2.94 -3.95 to 9.83 .403 

State14 -3.93 -19.81 to 11.95 .628 2.46 -6.10 to 11.02 .573 

State15 -2.30 -15.66 to 11.07 .736 2.50 -3.89 to 8.89 .443 

State16 -1.77 -15.21 to 11.66 .796 2.45 -4.09 to 8.99 .463 

State17 -3.31 -17.34 to 1.73 .644 3.83 -3.52 to 11.19 .307 

State18 -6.35 -2.16 to 7.46 .367 4.55 -2.37 to 11.46 .198 

State19 -1.34 -24.35 to 3.68 .148 8.68 2.18 to 15.17 .009 

State20 -5.64 -19.02 to 7.75 .409 7.21 1.01 to 13.40 .023 

State21 -4.91 -18.74 to 8.91 .486 -.41 -8.17 to 7.35 .918 

State22 -7.47 -22.19 to 7.24 .320 5.63 -2.13 to 13.40 .155 

State23 -9.17 -22.65 to 4.31 .183 2.11 -4.33 to 8.55 .521 

State24 .96 -12.44 to 14.36 .888 3.22 -3.21 to 9.65 .327 

State25 -1.40 -14.94 to 12.15 .840 5.14 -1.37 to 11.65 .122 

State26 -3.28 -16.94 to 1.38 .638 10.68 4.19 to 17.17 .001 

State27 2.34 -13.08 to 17.76 .766 -5.49 -18.75 to 7.77 .417 

State28 -2.07 -15.40 to 11.27 .761 3.84 -2.42 to 1.11 .229 

State29 -1.03 -25.73 to 5.66 .210 8.24 .45 to 16.03 .038 

State30 .34 -13.95 to 14.63 .963 .64 -7.45 to 8.73 .876 

State31 -9.74 -24.61 to 5.14 .200 6.72 -1.25 to 14.70 .098 

State32 -3.36 -16.82 to 1.10 .624 7.36 1.04 to 13.69 .023 

State33 -7.34 -23.03 to 8.34 .359 -2.76 -13.08 to 7.55 .599 

State34 -7.14 -22.36 to 8.08 .358 3.66 -4.91 to 12.22 .402 

State35 -3.00 -16.23 to 1.24 .657 6.51 .47 to 12.54 .035 

State36 -5.71 -19.12 to 7.71 .404 3.40 -2.88 to 9.69 .289 

State37 -5.17 -19.33 to 8.98 .474 4.70 -2.38 to 11.77 .193 

State38 -5.75 -19.92 to 8.43 .427 3.05 -4.45 to 1.55 .426 

State39 -.78 -14.15 to 12.60 .909 8.47 2.26 to 14.68 .008 

State40 -3.39 -18.13 to 11.35 .652 5.64 -2.01 to 13.30 .148 

State41 -6.27 -2.04 to 7.51 .372 5.86 -.88 to 12.60 .088 

State42 4.43 -1.68 to 19.54 .565 6.80 -2.06 to 15.66 .133 

State43 -.51 -14.03 to 13.01 .941 6.60 .13 to 13.06 .046 

State44 -3.60 -16.96 to 9.75 .597 5.87 -.31 to 12.05 .062 

State45 -4.93 -2.37 to 1.51 .531 9.51 1.44 to 17.59 .021 

State46 -1.81 -15.27 to 11.66 .793 5.69 -.68 to 12.07 .080 

State47 .90 -14.08 to 15.87 .907 -7.49 -19.70 to 4.72 .229 

State48 -4.48 -18.10 to 9.13 .519 2.40 -4.32 to 9.11 .484 

State49 -1.38 -14.94 to 12.18 .842 1.06 -5.95 to 8.06 .767 

State50 -1.43 -15.28 to 12.41 .839   1.43 -4.52 to 7.61 .839 
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Table Ch4-Appendix E Full Model Output for Two-Part Regression of 

Antipsychotic Adherence on Non-Psychiatric Hospital Spendinga 
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Table Ch4-Appendix E Continued 
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Table Ch4-Appendix E Continued 
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Table Ch4-Appendix F: Full Model Output for Two-Part Regression of 

Antipsychotic Adherence on Psychiatric Hospital Spendinga  
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Table Ch4-Appendix F Continued 
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Table Ch4-Appendix F Continued 
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Table Ch4-Appendix G: Average Marginal Effects of Antipsychotic Adherence on 

Probability of Any Psychiatric or Non-Psychiatric Hospitalization from Sensitivity 

Analysis Excluding Long-Acting Depot Users 

 

Any Non-Psychiatric 

Hospitalization  
Any Psychiatric  

Hospitalization 

 

 Adherence category (ref: PDC<.70)a AMEb 95% CI AMEb 95% CI  

.70 ≤ PDC < .80   -2.37 -4.91 to .18    -2.38    -4.64 to  -.10 * 

.80 ≤ PDC < .90   -1.46 -3.62 to .69    -2.99    -4.86 to -1.10 ** 

PDC ≥ .90           -1.38 -3.00 to .24    -3.90     -5.35 to -2.45 *** 

Notes: 
a Includes 13,134 Part D beneficiaries with schizophrenia. PDC, proportion of days covered. 
b AME, average marginal effect.  Effect sizes are in percentage points. 
*p<.05, **p<.01, ***p<.001  
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Table Ch4-Appendix H: Average Marginal Effects of Antipsychotic Adherence on 

Psychiatric and Non-Psychiatric Hospital Spending from Sensitivity Analysis 

Excluding Long-Acting Depot Users 

 
 

Any Non-Psychiatric 

Hospitalization  
Any Psychiatric  

Hospitalization 

 

Adherence category  

(ref: PDC<.70)a 
AMEb 95% CI 

 
AMEb 95% CI 

 

.70 ≤ PDC < .80  4.99 -533.20 to 543.18 -580.58 -1,123.21 to 37.95 * 

.80 ≤ PDC < .90  160.24 -296.02 to 589.50 -736.51 -1,186.89 to -286.12 ** 

PDC ≥ .90           -81.66 -363.73 to 203.41 -853.48 -1,217.32 to -489.64 *** 

Notes: 
a Includes 13,134 Part D beneficiaries with schizophrenia. PDC, proportion of days covered. 
b AME, average marginal effect.  Effect sizes are in dollars. 
*p<.05, **p<.01, ***p<.001 
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