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Abstract 

Objectives: The study objective is to examine whether medication utilization among 

dual eligibles was different under Part D compared to Medicaid period by focusing on 

states which vary baseline state Medicaid policies and wrap-around programs for dual 

eligibles to access drugs under Part D.  The transition of prescription drug benefits to 

federal Medicare Part D from state Medicaid has potential to affect medication 

utilization for dual eligibles, beneficiaries for both Medicaid and Medicare programs.  

Changes in prescription drug benefits under Part D will not equally affect the dual 

eligible and will differ by states with differences in baseline Medicaid policies and 

availability of wrap-around programs to access drugs under Part D.  The study focuses 

on antidepressants and antipsychotics.  

Methods:  This study is a pre-post study design with a longitudinal dataset by linking 

Medicaid data for 2004-2005 and 5% random sample of Medicare data for 2006-2007.  

The study population is dual eligibles, existing users of antidepressants and of 

antipsychotics in 2004 and with enrollment from 2004-2007 in eight states.  I employ a 

state-fixed effect model to estimate medication utilization using proportion of days 

covered (PDC), adjusting for beneficiaries characteristics and health status.  I adopt 

generalized estimation equation (GEE) model for estimating PDC and spline regression 

for investigating whether changes in PDCs were related to Part D.  A stratified analysis 

is conducted for community based dual eligibles (n=4,703 for antidepressants, n=2,301 

for antipsychotics) and nursing home dual eligibles (n=1,504 for antidepressants, 

n=1,011 for antipsychotics) separately.  
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Results: For antidepressants, adjusted changes in PDC were not significant for most 

states, except Arkansas community based dual eligibles (p=0.00), Florida nursing home 

dual eligibles had a significant increase (p=0.03), New Mexico nursing home dual 

eligibles(p=0.01) under Part D.  For antipsychotics, adjusted changes in PDC were not 

significant in all states except Arkansas community based dual eligibles (p=0.03) and 

Florida for both groups (p=0.00 for both community based dual eligibles and nursing 

home dual eligibles).  A separate spline regression for states that had significant changes 

in PDC from the state-fixed effect model indicated that trends in PDC before and after 

Part D were not significantly different, suggesting that changes were not related to 

transition to Part D.   

Conclusions: I did not find empirical support for concerns regarding disruption of 

medication utilization of the dual eligible under Part D.  Although states had different 

baseline Medicaid polices and wrap-around programs under Part D, lack of significant 

changes in utilization suggest that minor changes in copayments and refill/prescription 

limits etc. do not have large effect on medication utilization to antidepressants and 

antipsychotics.  
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CHAPTER 1: INTRODUCTION 

 

1.1. Introduction 

Congress enacted the Medicare Prescription Drug, Improvement, and Modernization Act 

(MMA) in 2003 which provided prescription drug coverage to all Medicare beneficiaries.  

For Medicare beneficiaries also eligible for Medicaid, the so-called dual eligibles, their 

coverage  moved from state-administered Medicaid programs to the new federal Medicare 

prescription drug program (Medicare  Part D) starting in 2006.  The term “dual eligibles” 

refers to the approximately 6 million Medicare beneficiaries who are also eligible for 

Medicaid due to low-income.  Compared with non-dual Medicare beneficiaries, dual 

eligibles exhibit low levels of educational attainment, poor health status, as well as lower 

incomes (Kaiser Family Foundation, 2006).  Dual eligibles are a high need and high cost 

population and are significant users of prescription drugs.  

 

Under the new Medicare prescription drug program, dual eligibles are 

entitled to receive a subsidy to help pay for the out-of-pocket costs associated with the 

new benefit.  The low-income subsidy (LIS) assures that dual eligibles will face no 

premiums, no deductibles, no coverage gap, and modest copayment.  Those at nursing 

facilities are guaranteed zero copayments.  Despite this subsidy, the shift of prescription 

drug coverage for dual eligibles from Medicaid to Medicare has the potential to affect the 
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utilization of prescription drugs and this becomes a particular concern for dual eligibles 

who face changes in how their prescription drug benefits are designed and delivered.   

 

Dual eligibles under the Medicare Part D program face a slight increase or 

no change in the cost-sharing requirements, compared with the Medicaid program.  The 

copayment under Medicaid varies from zero to three dollars depending on state, while the 

Medicare Part D program has a copayment from one to five dollars, depending on income 

status and drug types (generics vs. brands), for community-based dual eligible.  While the 

change in copayments under Medicare Part D is modest, even small changes in 

copayments can affect the utilization of prescription drugs for the low-income population 

(Brian & Gibbens, 1974; Ku, Deschamps, & Hilman, 2004; Milton, Hopkins, Carr, & 

Gartside, 1975; O'Brien, 1989)  In addition, if dual eligibles do not proactively choose a 

Part D plan in the private market, Medicare Part D assigns them to a random state plan.  

The random assignment may contribute to the potential disruption in the prescription drug 

utilization by dual eligibles.    

 

Additional changes under Medicare Part D that may affect medication 

utilization for dual eligibles include potential new formulary and utilization-management 

tools including step therapy, prior authorization requirements, and quantity limits on each 

individual prescription.  The Part D plan formularies can be more restrictive than 

formularies under Medicaid because Part D plans have discretion in designing formulary 

and are able to operate closed formulary (covering only drugs listed on the formulary), as 
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long as they include at least two drugs per therapeutic drug class.  Little is known about 

how rigorously Medicare Part D plans implement utilization-management tools, and 

scholars have raised concerns that utilization management tools may adversely affect 

medication utilization for dual eligibles (Morden & Garison, 2006).  

 

The effect of the transition from Medicaid to Medicare prescription drug 

programs for dual eligibles will differ across states as each state Medicaid program is 

administered differently and some states provide state-financed prescription drug 

programs to support medication access of dual eligibles under Part D (wraparound 

program).  For example, dual eligibles living in states that imposed limits on the number 

of refills and number of prescriptions would benefit from the transition to Medicare Part 

D as Part D does not allow these types of dispensing limits.  Similarly, dual eligibles living 

in a state with zero copayment for prescription drugs under Medicaid will experience a 

larger increase in copayment under Part D than the dual eligible living in a state where 

Medicaid has a minimal but positive copayment for prescription drugs.  State-financed 

support programs for drugs, such as covering the copayments of those who cannot afford 

it under Part D, will reduce the financial burden of drug copayments under Part D.   

 

Unlike community based dual eligibles, dual eligibles residing in nursing 

homes represent a special case, as nursing home residents will not experience any 

significant changes in coverage policies when moving from Medicaid to Medicare 

Prescription drug coverage.  Nursing homes are required to provide the prescription drugs 
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that have been prescribed regardless of health insurance coverage and nursing home dual 

eligibles are not charge a copayment under Part D.  In addition, residents are likely to 

receive assistance in taking their medications at nursing facilities.   

 

This study fills knowledge gaps regarding the effect of Medicare Part D 

implementation on antipsychotic and antidepressant use for dual eligibles.  To date, 

empirical studies examining the effect of Medicare Part D on medications for dual 

eligibles are largely absent.  The lack of research in this area is mainly owing to the fact 

that Medicare Part D is a relatively new program and Medicare Part D claims data did not 

become available for research use until 2009. 

 

The purpose of this study is to empirically examine the effect of the 

movement of dual eligibles from Medicaid prescription drug coverage to Medicare Part D 

drug coverage on medication utilization.  With this purpose, the research question is 

whether medication utilization among dual eligibles was different before and after 

Medicare Part D.  In particular, the study investigates whether there was disruption in 

medication utilization among existing users to antidepressants and antipsychotics under 

Part D.  

 

The study uses a pre-post longitudinal study design and a unique linked 

data set that includes dual eligibles who were continuously enrolled in pre-Medicare Part 

D in 2004 and 2005 and in the Part D from 2006 to 2007 and had at least one claim to 
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antidepressants and/or antipsychotics in 2004.  The study examines eight states with 

different baseline Medicaid policy and wrap-around programs, and conducts a stratified 

analysis separately for community-based dual eligibles and dual eligibles residing in 

nursing homes.  The linked longitudinal dataset contains information on prescription drug 

utilization, demographic characteristics, and health status from Medicaid Analytic eXtract 

(MAX) data for 2004 and 2005 (pre–Part D period) and Medicare Part D prescription drug 

event (PDE) data for 2006 and 2007 (post–Part D period).  I employ three outcomes to 

measure medication utilization: Probability of having a claim; Proportion Days of 

Covered (PDC); High Utilization (PDC>0.8).  PDC is defined as a percentage of days that 

a patient has medication in hand during a specific time of period.  For the study, PDC is 

specifically calculated as the number of days covered by medication from the first fill date 

to the last fill date (numerator) divided by 365 (denominator).   

 

1.2. Significance of the study   

This study is innovative compared with previous studies examining the effect of Part D 

implementation on medication utilization for the dual eligible for several reasons.  First, 

for the analysis, I created a unique longitudinal data by linking Medicaid data to Medicare 

data containing claims on prescription drugs and demographic information for dual 

eligibles in eight states.  This linked dataset is the most relevant data, since it includes 

records on medication claims for dual eligibles.  This uniquely linked panel data allows 

for precisely captured changes in medication uses of dual eligibles by tracking prescription 

claims of dual eligibles over years before and after the Part D era.  This dataset enables to 
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follow a given individual medication utilization from Medicaid to Part D.  To my 

knowledge, no previous studies have linked Medicaid and Medicare Part D on the basis 

of drug claims data.  Most studies used claims data from private pharmacy chains, which 

excludes claims by those who use a different pharmacy chain under Medicare Part D.  

Exclusion of claims made through other pharmacies may underestimate medication 

utilization among dual eligibles.   

 

Second, the study examines medication utilization by baselines state 

Medicaid policies and the availability of wrap-around programs in state, which can be 

important factors to affect changes in medication utilization under Part D. This approach 

taking account into differences in states has not been studied in the existing literature.  

Third, this study is comprehensive, since it includes most significant subgroups among 

dual eligibles, including institutionalized dual eligibles, and provides information on 

specific subgroups that are absent in existing studies.  

 

Findings from this study identify the effect of Medicare Part D on dual 

eligibles and provide valuable insights into the design and implementation of Medicare 

Part D for dual eligibles using two major psychotic drugs: antidepressants and 

antipsychotics.  Poor adherence to prescribed medication by dual eligibles, a possible 

negative effect under Part D, would result in higher costs for the Medicare program in the 

long term, owing to potential adverse health consequences.  This would lead to more 

costly non-drug health services, such as hospitalization and emergency room visits.  In the 
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end, these expensive medical uses would be shouldered by other parts of the Medicare 

program, such as Part A or Part B and Medicaid.  

 

Designing appropriate parameters for prescription drug benefits to 

encourage optimal medication use has significantly important policy implications because 

these measures will protect the welfare of dual eligibles.  Moreover, a prescription drug 

benefit program promoting the optimal utilization of medications for this vulnerable and 

costly population without hurting beneficiaries’ access to needed healthcare services and 

positive health outcomes may lead to cost savings for the Medicare program as a whole.   

 

CHAPTER 2.  BACKGROUND 

 

2.1. Dual Eligibles 

The term “dual eligibles” refers to individuals who qualify for both Medicare and 

Medicaid.  Medicare beneficiaries qualify for Medicaid if they meet certain income and 

resource requirements or have prohibitive medical spending.  Each state establishes its 

own specified level of eligibility, within federally set minimum requirements.  Medicare 

is a primary payer for the dual eligible population’s use of acute care services such as 

hospitals and physician’s office visits covered through Part A (hospital insurance) and Part 

B (medical insurance).  Medicaid is supplementary to support Medicare premiums and 

cost sharing.  For those below certain income and asset thresholds, Medicaid also pays for 
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long-term care services and the Medicare deductible, and it paid for prescription drugs 

before 2006, when Part D took over prescription drug coverage for dual eligibles.  

 

Dual eligibles are one of the main populations targeted for public health 

programs, since they are positioned at the margin in our society in terms of socioeconomic 

status and health conditions.  More than 45 percent of dual eligibles live below the FPL, 

and 91 percent live below 200 percent FPL (Table 1).  Compared to non-dual eligible 

Medicare beneficiaries, dual eligibles are less educated (53 percent of dual eligibles vs. 

22 percent of non-dual eligibles have no high school education) and more likely to be a 

member of a minority group (42 percent vs. 19 percent).  Dual eligibles are sicker (82 

percent with fair or poor health vs. 56 percent), have a higher likelihood of mental illness 

or dementia (33 percent vs. 12 percent), and have higher rates of significant chronic illness 

such as HIV/AIDS, diabetes, pulmonary disease, stroke, and Alzheimer’s (Medcare 

Payment Advisory, 2004).   Due to their poor health conditions, dual eligibles are 

relatively heavy consumers of healthcare resources at both the federal and states levels.  

In 2005, they made up 16 percent of Medicare beneficiaries and 18 percent of Medicaid 

beneficiaries; however, they accounted for 25 percent of Medicare and 46 percent of 

Medicaid spending, respectively(Medicare Payment Advisory, June 2008).  
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Table 1.Demographic differences in dual eligibles and non-dual eligibles among Medicare 
beneficiary in 2007

 
 
 

2.2. Types of Dual Eligibles (Full dual eligibles and Partial dual eligible)  

Dual eligibles can be divided into two categories depending on the scope of benefits that 

beneficiaries receive from Medicaid program: full dual eligibles and partial dual eligibles 

(Table 2).  “Full dual eligibles” are entitled to receive all Medicaid benefits, such as 

nursing-home stays, home care, dental care, mental health care and therapy, eye care, 
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transportation to and from providers, prescription drugs (before 2006) and Medicare 

premiums and cost sharing.  There are two pathways to be full dual eligibles.  Dual 

eligibles can become eligible for full Medicaid benefits by meeting eligibility criteria 

specified by each state, within the federal minimum income requirement.  Federal 

minimum requirements to be eligible for full Medicaid benefits are that income is equal 

to or lower than 73 percent of the federal poverty level (FPL) and had assets not exceeding 

$2,000 for an individual and $3,000 for a couple.  States have discretion to raise eligibility 

levels up to 100 percent of FPL. 

 

Dual eligibles may also become full dual eligibles if their medical expenses 

are prohibitively high so that they spend down their incomes below the state income and 

asset standards.  These beneficiaries are considered as “medically needy.”  Beneficiaries 

become medically needy either by having a chronic condition associated with high 

medical expenses, such as dementia, diabetes, or HIV, or if they become nursing home 

residents.  States are not mandated to provide a medically needy program, but thirty-five 

states offer Medicaid programs for the medically needy (Kaiser Family Foundation, 

2012b).  Eligibility for a medically needy program varies by states.  The median medically 

needy income limit (MNIL) is about 50 percent of the FPL (Kaiser Family Foundation 

2012b).  In 2009, 16 states had MNIL for a single individual below 50 percent of the FPL 

for non-institutionalized people with disabilities.  Resource limits are often the same as 

those used in the SSI, with 19 states establishing resource limits at $2,000 for individuals and 

$3,000 for couples (Kaiser Family Foundation, 2012b).   
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Another category of dual eligibles is “partial dual eligibles” if they are 

enrolled in a Medicare Savings Program and receive no other Medicaid benefits.  For 

beneficiaries with somewhat higher income and asset levels, Medicaid provides support 

for Medicare premiums and cost sharing referred to as Medicare Savings Programs.  

Beneficiaries are eligible for different Medicare Savings Programs depending on their 

income and asset level (Table 2).  Those with income levels up to 100 percent FPL and 

assets of $4,000 as an individual are referred to as Qualified Medicare Beneficiaries (QMB) 

and receive Medicare premiums and cost-sharing support.  Beneficiaries with income 

levels between 100 and 120 percent of FPL and assets of $4,000 as an individual are 

referred to as Specified Low-Income Medicare Beneficiaries (SLMB) and receive help 

with their Medicare Part B premium.  If dual eligibles have incomes in the range of 120 

to 135 percent of FPL, they are termed Qualifying Individuals (QI) and receive support 

for Medicare Part B premiums.  Those who are working and disabled individuals with 

incomes up to 200 percent of the FPL, are termed Qualified Disabled Working Individuals 

(QDWI) and receive support for Medicare Part A premium. 

 

Table 2.  Types of dual eligibles and Medicaid benefits in 2008 
Type of dual 

eligibles Medicaid benefits Federal minimum 
requirements Optional 

Full Dual Eligibles  

Meets low-income 
and asset standard  

All Medicaid benefits: 
nursing home and other 
institutional care, home care, 
dental care, mental health 
care and therapy, eye care, 
transportation to and from 
providers, prescription drug 
coverage, Part A and Part B 
premiums and cost sharing 
for all Part A and B services 

Income: up to 73 percent 
of Federal Poverty Level 
(FPL) 
Asset limit: 
$2,000 (individual)/ 
$3,000 (couple) 

Income: 74-100 
percent of FPL  
Asset limit: higher 
than asset 
threshold  
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2.3. Subgroups of Dual Eligibles  

Dual eligibles are heterogeneous population with consisting of several subgroups which 

may need a different target policy.  Depending on Medicare eligibility, dual eligibles can 

be divided into two subgroups: disabled (younger than sixty-five years old) or aged (older 

than sixty-five years old).  Disabled dual eligibles account for 35 percent of all dual 

eligibles, while the aged account for the remaining 65 percent.  In addition to age, these 

two groups differ in demographic characteristics, health conditions, and patterns of drug 

use (Medcare Payment Advisory, 2004).  For example, because schizophrenia-related 

symptoms usually emerge in adolescence and early adulthood, disabled dual eligibles are 

Medically needy 
(those with high 
medical expense) 

Same as above None 
 

By deducting 
incurred medical 
expenses from 
income, individual 
may spend down 
to state-specified 
level  

Partial Dual Eligibles (Medicare Savings Programs) 

Qualified Medicare 
Beneficiary (QMB) 

No Medicaid benefits. 
Medicaid pays Medicare 
Part A, Part B premiums and 
cost sharing 

Income: up to 100 
percent of FPL 
Asset limit: 
$4,000 (individual) 
$6,000 (couple) 

None 

Specified Low-
Income Medicare 
Beneficiary 
(SLMB) 

No Medicaid benefits. 
Medicaid pays Medicare 
Part B premiums 

Income: 100–120 percent 
of FPL 
Asset limit: 
$4,000 (individual)/ 
$6,000 (couple) 

None 

Qualified Disabled 
Working 
Individuals 
(QDWI)  

No Medicaid benefits. 
Medicaid pays Medicare 
Part A premium. 
 

Working, disabled 
individuals with income 
up to 200 percent of the 
FPL 

None 

Qualifying 
Individual (QI) 

No Medicaid benefits. 
Medicaid pays Medicare 
Part B premiums.  

Income: 120–135 percent 
of FPL 
Asset limit: 
$4,000 (individual)/ 
$6,000 (couple) 

None 

Source:  Medicaid’s Role for Dual Eligible Beneficiaries  (Kaiser Family Foundation, 2012a). 
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more likely to use antipsychotics than aged dual eligibles (van Os & Kapur, 2009).  

Antipsychotic drugs, on the other hand, are often used off-label to manage dementia-

related symptoms for the aged population (Department of Health and Human Service, 

2011). 

 

One important subgroup of dual eligibles is beneficiaries who live in 

nursing homes, since they account for 23 percent of total dual eligibles in fee-for-services.  

Thirty five percent of aged dual eligibles and 7 percent of disabled dual eligibles reside in 

nursing homes (Bagchi, Esposito, & Verdier, 2007).  Dual eligibles in a nursing home 

setting are the sickest group among dual eligibles, with high rates of mental conditions 

and heavy use of prescription drugs.  Sixty percent of nursing home residents are aged and 

mentally or cognitively impaired; 19 percent are aged with physical impairments; and 15 

percent are disabled with cognitive or mental impairments (Medcare Payment Advisory, 

2004).   

 

2.4. Dual Eligibles and Prescription Drug Coverage under Medicaid Programs  

Until 2006, before the implementation of Medicare Part D, Medicaid also paid for 

prescription drugs for full dual eligibles who used to obtain prescription drug benefits 

through Medicaid until 2005 accounted for 81 percent of total dual eligibles (Kaiser 

Family Feburary, 2009).  While coverage of outpatient prescription drug benefits is an 

option for state Medicaid programs, every state provides its own outpatient prescription 

drug program (Hearne, 2008).  State prescription drug programs utilize a number of 
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different policies to control costs, including formulary, copayment, and utilization 

management tools, such as prior authorization, step therapy, quantity limit, prescription 

refill limit, and prescription limit (Appendix 1). 

 

Medicaid is allowed to establish lists of preferred pharmaceuticals referred 

to as formularies, which are drug lists that plans prefer or cover to control the costs of 

drugs by encouraging enrollees to use lower-cost prescription drugs.  Formularies can be 

either “open” or “closed.”  Formularies are open when nonformulary drugs are covered, 

but plans use incentives to steer enrollees toward preferred drugs on formulary.  Closed 

formularies, on the other hand, do not cover any nonformulary drugs.  Medicaid 

formularies are considered open with preferred drugs.  Two statutory requirements prevent 

Medicaid formularies from being as restrictive as the closed formularies often found in 

the private insurance market.   The first requirement is that states must cover any 

nonformulary drugs, and the second is that states must cover all drugs offered by 

manufacturers entering into rebate agreements1 with the secretary of Health and Human 

                                                 
1 “The Medicaid Drug Rebate Program is a partnership between CMS, State Medicaid Agencies, and 
participating drug manufacturers that helps to offset the Federal and State costs of most outpatient 
prescription drugs dispensed to Medicaid patients.  Approximately 600 drug manufacturers currently 
participate in this program.  All fifty States and the District of Columbia cover prescription drugs under 
the Medicaid Drug Rebate Program, which is authorized by Section 1927 of the Social Security Act.  The 
program requires a drug manufacturer to enter into, and have in effect, a national rebate agreement with 
the Secretary of the Department of Health and Human Services (HHS) in exchange for State Medicaid 
coverage of most of the manufacturer’s drugs.  Manufacturers are then responsible for paying a rebate on 
those drugs each time that they are dispensed to Medicaid patients.  These rebates are paid by drug 
manufacturers on a quarterly basis and are shared between the States and the Federal government to offset 
the overall cost of prescription drugs under the Medicaid Program.”  Accessed August 23, 2012, 
http://www.medicaid.gov/Medicaid-CHIP-Program-Information/By-Topics/Benefits/Prescription-
Drugs/Medicaid-Drug-Rebate-Program.html/. 
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Services(HHS).  In general, Medicaid prescription drug benefits are very broad, 

encompassing the majority of drugs and many nonprescription drugs.   

 

Copayments are determined by each state and is paid by enrollees each 

time they obtain prescription drugs.  Some states charge zero copayments. Some states, 

on the other hand, adopt different copayment rates, in order to motivate beneficiaries to 

use less costly drugs.  For example, states often place a lower copayment rate on generics 

than brand-name drugs and differentiate copayments for drugs according to tiers such as 

generics, preferred brands, and nonpreferred brands.  

 

States adopt utilization management tools (UMTs) such as prior 

authorization (phyicans have to obtain authorization from a state before they prescribe a 

particular drug), step therapy (enrollees are required to try a less expensive drug before 

being prescribed another, more expensive drug), and quantity limits (limiting the number 

of some prescription drugs that beneficiaries can receive), since UMTs are effective in 

controlling medication utilization (Carroll, Smith, Berringer, & Oestreich, 2006; 

Cunningham, 2005; Dunn, Cannon, Mitchell, & Curtiss, 2006; Smalley, Griffin, Fought, 

Sullivan, & Ray, 1995).   These policies exist among most state Medicaid programs, but 

the level of adoption varies across states. For example, states can choose prior 

authorization for all drugs or for certain classes of drugs.  All but one state reported having 

a prior-authorization requirement for at least some of the drugs covered in 2005 (Hearne, 

2008).  Refill limits (how many refills are allowed per prescription during a certain period 
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of time) and the number of prescription limits (how many prescriptions can be made per 

patient during a certain period time) are two other features to control medication 

utilization under Medicaid.  Prior authorization and step therapy can effectively control 

medication uses when beneficiaries start drugs.  On the other hand, prescription refill limit 

and the number of prescription limits can manage drug uses that are either already used or 

started.  

 

2.5. Dual Eligibles and Prescription Drug Coverage under the Medicare Part D 

Program 

Medicare Part D uses private health plans to deliver perception drug benefits and 

subsidizes premiums for beneficiaries who purchase a plan.  This market- based 

mechanism for delivering prescription drug benefits is the key and controversial feature 

that differentiates it from the traditional model of uniform benefits of public programs 

administered by the government.  Part D plan providers can vary prescription drug benefits 

by adopting different cost structures and formularies, as long as they are actuarially 

equivalent to or greater than a standard plan defined by the Centers for Medicare and 

Medicaid Services (CMS) every year.  Policymakers intended the privatization of the 

prescription drug benefit delivery system for Medicare to induce greater efficiency in 

prescription drug use and spending (Duggan, Healy, & Morton, 2008).  Medicare Part D 

aims to control spending by having its enrollees assume the full incremental costs above 

a benchmark insurance plan with premiums at or below the regional average.  Private 
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insurance plans compete for enrollees by negotiating with drug manufactures for lower 

prices and covering treatments for Medicare beneficiaries. 

 

Beneficiaries under Medicare Part D have two options: Prescription Stand-

Alone Drug Plans (PDPs) or Medicare Advantage Prescription Drug Plans (MAPDs).  

They can purchase a PDP if they want to remain in a traditional Medicare program with 

fee-for-service or  can enroll in a MAPD, such as health maintenance organizations 

(HMOs), preferred providers organizations (PPOs), or private fee-for-service plans that 

integrate all Medicare services, including Part A hospitalization and Part B physician 

service as well as Part D prescription drugs.  

 

CMS established thirty-four PDP regions, consisting of fifty states and the 

District of Columbia, for implementation of Part D.  Some of the thirty-four regions 

comprise single states, while others include more than one state.  The regions are defined 

with the intent that at least two plans are offered in each.  They were also designed to be 

as close as possible to twenty-six regions of MA-PD plans, and they group states with 

similar levels of drug spending.  In 2011, there were 1,109 stand-alone PDP plans across 

thirty-four PDP regions, and beneficiaries in each state had a choice of at least twenty-

eight stand-alone PDPs (Kaiser Family Foundation, 2011). 
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Figure 1.  Number of Medicare Part D stand-alone prescription drug plans, by state, 
2011 

 

 

Medicare Part D provides low-income subsidies (LIS) for beneficiaries 

with low incomes and modest resources.  These low-income subsidies are designed to 

lower the burden of out-of-pocket expenses for beneficiaries, which include premiums, 

deductibles, copayments, and coverage gaps.  Dual eligibles are automatically deemed 

eligible for LIS under Part D2.  Dual eligibles’ premiums are fully subsidized as long as 

they are equal to or less than a benchmarked value that offers a standard benefit specified 

by CMS.  Basic Medicare Part D plans with monthly premiums below the regional average 

are referred to as benchmark plans.  The regional benchmark value is calculated using a 

formulary required by statute, and it is based on weighted averages of premiums that plans 

                                                 
2 Dual eligibles account for 52 percent of the total beneficiaries for LIS (Kaiser 2007). 
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submitted.  If dual eligibles choose a plan with a premium greater than a benchmarked 

value, they must pay the difference.  Dual eligibles have no deductibles and are exempt 

from any coverage gap between the initial coverage limit and the catastrophic coverage 

limit (commonly referred to as the “donut hole”).3  Dual eligibles pay a fixed copayment 

for generic drugs and a slightly higher fixed copayment for brand drugs.  Institutionalized 

dual-eligible beneficiaries such as nursing home residents do not have cost sharing (Table 

3). 

Table 3.  Overview of low-income Part D benefits for dual-eligible population, 2006 

 

2.6. Antidepressants and Antipsychotics for Dual Eligibles  

Among psychotropic drugs, antidepressants are the most commonly used psychotic drugs 

among dual eligibles followed by antipsychotics: 47 percent of disabled dual eligibles 

with psychotropic drugs claims and 38 percent of disabled dual eligibles with psychotropic 

                                                 
3 The Affordable Care Act has gradually closed the coverage gap and will completely eliminate it by 2020. 

 Monthly 
premium 

Annual 
deucutible 

Copayment Coverage 
gap 

Dual eligibles at 
nursing homes 

$0 $0 No copays  No 

Dual eligibles 
with income up 
to 100 percent of 
FPL 

$0 $0 $1 for generic; $3 for 
brand  

 
No copays after total 
drug spending reaches 
$5,100 

No 

Dual eligibles 
with income 
greater than 100 
percent of FPL 

$0 $0 $3 for generic; $5 for 
brand  

 
No copays after total 
drug spending reaches 
$5,100 

No 

Source: Kaiser Family Foundation Summary of Low Income Assistance under the Medicare Drug Benefit 
2006 
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drug claims had at least one antidepressant claim, while 31 percent of disabled dual 

eligibles with psychotropic drug claims and 20 percent of aged dual eligibles with 

psychotropic drugs had at least one antipsychotic claim (Bagchi et al., 2007).   

 

Antidepressants mitigate symptoms related to depression, dysthymia, and 

anxiety disorder.  Antipsychotics are a tranquilizing psychiatric medication that manages 

psychosis, particularly in schizophrenia, bipolar disorder, and delusional disorder.  

Psychiatrists recommend them for acute psychotic episodes and as a long-term treatment 

for decreasing the likelihood of recurring episodes (American Psychiatric Association, 

2004).  Adherence to these therapeutic drugs for mental health conditions is a critical 

factor in maintaining good health status, as it prevents the progress of symptoms and 

improves the quality of a patient’s life.  Non-adherence to these therapeutic classes 

(antidepressants and antipsychotics) is associated with an increased risk of hospitalization 

and emergency room visits (Gilmer et al., 2004; Mann, 2005; Soumerai, 2004; Valenstein 

et al., 2002; Weiden, Kozma, Grogg, & Locklear, 2004)  

 

Increased spending for psychotropic medication has contributed to the total 

growth of medication spending, which experienced average increases of 16 percent per 

year from 1993 to 2003 (Mark et al., 2007).  Psychotropic drugs grew by 18.8 percent per 

year from 1993 to 2003 and were responsible for 43 percent of increase in mental health 

expenditure from 1993 to 2003 (Mark et al., 2007).  Introduction of new and more costly 

medications drove the increase in psychotropic drug expenditure, in combination with a 
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move from treatment by psychotherapy and outpatient treatments to prescription drug uses 

for mental conditions (Morden & Garrison, 2006).  Among the twenty-five top-selling 

medications in 2002, eight were psychotropic drugs.  Antidepressants, at $12.5 billion, 

had the highest expenditures, and antipsychotics, at $4 billion, placed thirteenth (Morden 

& Garrison, 2006)  

 

Medications for mental conditions are important in particular for the dual 

eligible population, who have relatively high rates of mental illness conditions and whose 

use of psychotropic drugs varies by eligibility.  Table 4 presents prevalence of diagnosis 

of mental illness by eligibility of dual eligibles.  Seventeen point one percent of disabled 

dual eligibles and 6.3 percent of aged dual eligibles record at least one mental illness 

diagnosis.  Disabled dual eligibles are more likely to have mental illness such as 

depression and schizophrenia than aged dual eligibles.  

 

Table 4.  Prevalence of diagnosed mental illness among Medicare beneficiaries, by 
eligibility category, 2002 

Diagnosis Percentage of aged dual 
eligibles 

Percentage of disabled dual 
eligibles 

Mental illness diagnosis recorded on 
outpatient or inpatient claim  6.3 17.1 

Depression  2.2 6.9 
Schizophrenia 1.0 6.6 

Data source: Medicare Current Beneficiary Survey, Cost and Use File, 2002 (J. Donohue, 2006) 

 

Table 5 shows uses of antidepressants and antipsychotics among dual 

eligibles by eligibility.  Twenty percent of aged dual eligibles and 31 percent of disabled 



22 
 

dual eligibles used at least one psychotropic drug.  Antidepressants are the most commonly 

used psychotic drugs among dual eligibles, followed by antipsychotics.  Thirty-eight point 

six percent of all dual eligibles had at least one claim for antidepressants in 2001, including 

46.7 percent of disabled dual eligibles, 37.7 percent of aged dual eligibles, and 52.2 

percent of nursing home dual eligibles.  Twenty-three percent of total dual eligibles had at 

least one claim for antipsychotics, including 31 percent of disabled dual eligibles, 20 

percent of aged dual eligibles, and 39.2 percent of nursing home dual eligibles. 

 

Table 5.  Antidepressants and antipsychotic use among dual eligibles 

 All dual 
eligibles 

Aged dual 
eligibles 

Disabled dual 
eligibles 

Nursing 
home dual 
eligibles 

Percent of those 
using 

antidepressants 
38.6 37.7 46.7 52.2 

Percent of those 
using 

antipsychotics 
23.2 20.0 31.0 39.2 

Data source: 2001 Medicaid Analytic eXtract (Bagchi, 2007)  

  

From Table 4 and Table 5, we can see a sizeable discrepancy between the 

percentage of depression and schizophrenia diagnoses and the percentage of 

antidepressants and/or antipsychotic users among dual eligibles.  The percentage of 

antidepressant and antipsychotic users is quite larger than the percentage of those with 

depression and/or schizophrenia diagnoses.  This difference exists because conditions 

related to mental health tend to be undercoded  in outpatient claims (Rost, Smith, 

Matthews, & Guise, 1994), and these drugs have frequent off-label uses that are not 

approved by the Food and Drug Administration.  
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Unlike other therapeutic drug classes, antidepressants and antipsychotics 

are not subject to changes in formulary under the Part D program, due to their protection 

status.  That is, Part D plans are required to include “all or substantially all” drugs in their 

formularies for six therapeutic drug classes: immunosuppressant, antidepressant, 

antipsychotic, anticonvulsant, antiretroviral, and antineoplastic classes.  In this regard, 

dual eligibles who are antipsychotic and/or antidepressant users are not exposed to 

formulary changes under Part D.  However, other changes in prescription drug benefits 

still affect the dual eligible with antidepressant and/or antipsychotic use under Part D, 

resulting in changes in medication utilization that will differ by state due to baseline state 

Medicaid policies and the availability of wraparound programs.  

 

Dual eligibles generally have relatively low educational attainment, low 

income, poor health status, and, as psychotropic drug users, a greater likelihood of 

cognitive impairment (Medcare Payment Advisory, 2004).  This combination of factors 

suggests that this population may be particularly vulnerable to changes in prescription 

drug coverage and may have difficulty in navigating a complex Part D plan market.   

 

2.7. Expected Changes in Medication Utilization among Community Dual Eligibles 

under Part D 

Despite the subsidy for dual eligibles under the Part D program, the move from Medicaid 

to Medicare for prescription drug coverage brought changes in prescription drug benefits 

to the dual eligible population.  The degree of these changes depends on the varying 



24 
 

baselines of state Medicaid and on the existence of copayments support in states for drugs 

that are not covered or dual eligibles are not able to pay under Part D.  Table 6 presents 

key changes in prescription drug benefits for community based dual eligibles under Part 

D.  

Table 6.  Key changes in prescription drug benefits for community based dual eligibles 
under Part D 
 

Medicaid (2005) Part D 
Expected change in 

Medication 
utilization 

Copayment  
$0-$3, 
 depending on state  

$1-$5 depending on 
income level, drug types 
(generic/brand) 

- 

Utilization management 
tools  
(prior authorization, step 
therapy, quantity limits)  

Some state Medicaid had; 
some did not  Varies by plan  -/+ 

Prescription limits  
Some state Medicaid polices 
had prescription limits; some 
did not  

Not implemented  
+ in states that had 
prescription limits 
under Medicaid  

Refill limits  
Some state Medicaid polices 
had refill limits; some did 
not  

Not implemented  
+ in states that had 
refill limits under 
Medicaid  

Formulary  
Most states have open 
formulary with preferred 
drug list  

-More restrictive than 
Medicaid; varies by 
plan 
-No change for six 
protected drug classes 
(immunosuppressant, 
antidepressant, 
antipsychotic, 
anticonvulsant, 
antiretroviral, and 
antineoplastic) 

- in general but no 
change for the 
protected drug 
classes 

Wrap-around programs   

-Some states have 
copayment support 
under Medicare Part D 
-Some states have 
coverage of non-Part D 
covered drugs  (ex. 
Benzodiazepine)  

+  
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 Copayment.  Under Medicaid, dual eligibles had copayments that ranged 

from zero dollar to three dollars, depending on state policy. 4  Under Part D, copayment 

for dual eligibles ranges from one to five dollars, depending on income level and drug 

type (generics vs. brands).  Dual eligibles have experienced a slight increase or no change 

in the out-of-pocket cost for prescription drugs under Medicare Part D plans, holding 

constant their drug utilization.  In addition, Medicaid provides protection to dual eligibles, 

and this is absent under Part D.  For example, under Medicaid, even if dual eligibles were 

not able to pay the copayment at the time of purchasing a drug at a local pharmacy, the 

pharmacists were required to provide the prescription drug and request reimbursement 

from Medicaid later (Schofield & Owens, 2005).  Although increase in copayment is 

modest under Part D, we cannot completely rule out the possibility of negative effect on 

medication utilization because even a minimal increase in cost sharing can negatively 

affect medication use by low-income populations (Brian & Gibbens, 1974; Ku et al., 2004; 

Milton et al., 1975).  This slight increase in copayment under Part D could have negative 

effect, resulting in decrease in medication utilization under Part D.  

 

Utilization Management Tools (UMTs).  UMTs such as step therapy (fail-

first policy), prior authorization, and quantity limits are common features for both 

                                                 
4 There is a possibility that some dual eligibles may face a lower copayment under Medicare Part D 
compared with Medicaid. For instance, dual eligibles who paid three dollars under Medicaid in Vermont 
are now charged one dollar under the Part D plan for some medication that falls into a tier for generics, 
although the chances of this are not great because copayment rate was based on the amount that state 
Medicaid paid. However, the change would be minimal because patient copayment under Medicaid was 
based on the state payment and drug types (generic vs. brand), which were determined by the prices of 
drugs. 
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Medicaid and Medicare Part D plans.  Dual eligibles experienced variation in UMTs  by 

state level under Medicaid, and now they face variation at plan level under Part D.  We 

know little about how UMTs in Medicare Part D differ from Medicaid with respect to the 

administrative burden they place on healthcare providers and approval rates.  Analysts 

have raised concerns about UMTs (Morden & Garrison, 2006), and a sizable minority of 

Part D plans requires prior authorization for antidepressant and antipsychotic prescriptions, 

although the use of prior authorization varied within a class (J. M. Donohue, Huskamp, & 

Zuvekas, 2009).  The expected changes in medication utilization under Part D will depend 

on plans and states that dual eligibles have.  

 

Fomulary. Most state Medicaid programs had open formularies with 

preferred drug lists. On the other hand, fommularies under Part D are more likely to be 

resctrictive than those under Medicaid because Part D plans have discretion to design 

fomulary as long as they cover at least two drugs per therapeutic drug class and are able 

to operate a closed fomulary.  However, CMS provides special protection to six 

therapeutic drug classes (immunosuppressant, antidepressant, antipsychotic, anticonvulsant, 

antiretroviral, and antineoplastic)  that plans are required to cover “all or substantially all drugs” 

for these six therapeutic drug classes.  Therefore, a change in formulary may have negative effect 

in medication utilization in general except six therapeutic drug classes.   

 

Dispensing limits(prescription limits and refill limits). Some states 

implemented prescription limits (and/or refill limits) and some states did not under 

Medicaid prescription drug policies.  On the other hand, Part D do not have the refill and 
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prescription limits found under Medicaid.  The absence of them may have a positive effect 

in medication utilization among dual eligibles under Part D who resided in a state with the 

refill and prescription limits, resulting in increase in medication utilization.  There would 

be no change in medication utilization for dual eligibles in states without the refill and 

prescription limits.  

 

Wrap-around program.  Under Part D, wrap-around programs such as 

covering copayment for those who cannot afford it or providing coverage for non-covered 

drugs under Part D are available depending on state.  Availability of wraparound programs 

in states will alleviate the effects of changes that dual eligibles experienced under Part D, 

resulting in increase in medication utilization for states with wraparound programs. 

 

 

CHAPTER 3: LITERATURE REVIEW 

 

3.1. Association of Prescription Drug Benefits with Prescription Drug Utilization and 

Spending  

Cost sharing 

Cost sharing is one mechanism to control the overutilization of prescription drugs that 

may not be at optimal levels by raising the prices that consumers pay.  Copayment—a 

fixed flat fee charged per prescription (e.g., ten dollars per prescription)—and 
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coinsurance— a fixed fraction of the prescription cost (e.g., 20 percent of the final price 

of the prescription)—are two common types of cost sharing, and they give fundamentally 

different constraints to the insured.  Under a flat copayment, the out-of-pocket cost per 

prescription is predictable for the insured patient.  However, the problem with fixed 

copayments is that they do not sensitize enrollees to differences between drugs or require 

them to be responsible for any burden of the annual increase in drug costs (Encinosa, 

2002).  Conversely, coinsurance schemes in which the patients take responsibility for a 

certain portion of drug price leave enrollees uncertain about what their final out-of-pocket 

costs will be.  Furthermore, their out-of-pocket costs will increase as drug prices increase, 

because they have to pay a certain percentage of the total drug costs.  Therefore, unless 

plans have maximum out-of-pocket limits, coinsurance can impose a significant financial 

burden on consumers whose drugs are expensive and who have no alternatives (Encinosa, 

2002).  

 

Due to concerns over growing costs of prescription drugs, private and 

public insurers largely design pharmaceutical benefit plans to allow greater consumer cost 

sharing.  Previous evaluations of such plans show that increased cost sharing is associated 

with lower medication utilization and spending (Goldman et al., 2004; Harris, Stergachis, 

& Ried, 1990; Huskamp et al., 2003; R. E. Johnson, Goodman, Hornbrook, & Eldredge, 

1997; Joyce, Escarce, Solomon, & Goldman, 2002; Leibowitz, Manning, & Newhouse, 

1985; Willard G. Manning, Newhouse, Duan, Keeler, & Leibowitz, 1987; B. Motheral & 

Fairman, 2001; Smith, 1993; Tamblyn et al., 2001).  Using aggregated data, Smith 
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examined the utilization and costs of prescription drugs for 212 employer groups covered 

by a managed care group in 1989 with copayments varying from one to eight dollars across 

employer groups (Smith, 1993).  They found that increase in copayment from three dollars 

to five dollars produced a 5 percent decrease in the number of filled prescriptions and a 

10 percent decrease in employer’s drug spending.  

 

The magnitude of reduction in drug utilization from cost sharing differs by 

drug types.  Joyce et al. examined how increases in copayment in a plan with a multitier 

formulary affected drug costs and showed that a doubling of copayments decreased total 

drug expenditure ranging from 19 to 33 percent, depending on tiers (Joyce et al., 2002).  

Huskamp et al, on the other hand, found no significant changes (in the case of ACE 

inhibitors and statins) or very negative changes (in the case of proton-pump inhibitors) in 

spending on some therapeutic drugs classes for chronic conditions (Huskamp et al., 2003) . 

 

Goldman et al. showed that this was due to the fact that patients with 

chronic conditions decreased utilization of their nonessential drugs more than essential 

drugs required for treating chronic conditions when they had increases in copayments 

(Goldman et al., 2004) . The study examined the effect of changes in cost sharing on the 

eight therapeutic drug classes: nonsteroidal anti-inflammatory drugs (NSAIDs), 

antihistamines, antihyperlipidemics, antiulcerants, antihistamines, antihypertensive, 

antidepressants, and antidiabetics among the privately insured and those with chronic 

conditions from 1997 to 2000.  In the study, cost sharing in drug benefits reduced 
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utilization of almost all eight therapeutic classes of prescription drugs, and the reduction 

in the use of nonessential drugs was greater than in essential drugs.  The study observed 

larger reductions for arthritis patients taking NSAIDS (27 percent) and allergy patients 

taking antihistamines (31 percent).  Patients with diabetes reduced their use of antidiabetes 

drugs by 23 percent.  The study concluded that a significant increase in copayments had 

the potential to result in adverse health consequences because of the large price sensitivity, 

especially among diabetic patients.   

 

The study by Harris, Stergachis and Ried had a consistent finding that a 

drug copayment introduced in an HMO plan reduced the drug consumption and the 

decrease was greatest for discretionary drugs at each level of copayment (Harris et al., 

1990).  The study examined changes in drug utilization and costs in continuously enrolled 

beneficiaries who were under sixty-five years old who experienced increases in 

copayment rates of $1.50, three dollars, and three dollars plus other benefit changes from 

zero copayment for three years.  The study drew a comparison group that had zero 

copayment from the same setting during the study period, and it found a greater decrease 

in drug utilization for discretionary drugs at each level of copayment without significant 

changes in drug utilization for essential drugs.  The insignificant effect of cost sharing on 

drug spending and utilization for chronic conditions (usually essential drugs) implies 

increases in the out-of-pocket costs for patients because the cost burden is simply 

transferred from insurers to the patients.  
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Cost sharing may not affect everyone equally.  Those with small and 

limited incomes, such as the elderly or the disabled, are more likely to reduce medication 

utilization than those with higher incomes.  Furthermore, cost sharing would be 

particularly challenging for those who have serious or chronic health conditions such as 

diabetes, cancer, heart conditions, or mental illness.  Patients with chronic conditions 

require more medications and they have to pay greater copayments.  For example, a patient 

who requires five prescription drugs per month must pay five times as much in 

copayments as someone with only one prescription.  Because these individuals are also 

more likely to be in poor health, the consequences of going without a needed medication 

can be serious (Stuart & Zacker, 1999).  

 

Studies using Medicaid populations have demonstrated that even relatively 

small copayments decreased utilization of prescription drugs for those who are 

underprivileged in terms of socioeconomic status.  The most extensive study of copayment 

was the California Medi-Cal Experiment from January 1972 through June 1973 that 

imposed a one-dollar copayment for each of the first two prescriptions per month.  

Researchers at University of Southern California (Brian & Gibbens, 1974) and the 

University of California at Los Angeles (Milton et al., 1975) performed independent 

evaluations of the experiment.  They compared changes in utilization of prescription drugs 

between December 1971 (pre-copayment) and March 1972 (post-copayment) and found 

lower drug utilization for the groups exposed to copayments.  However, their results were 

criticized for limitations owing to the lack of a control group, the confounding effects of 
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other changes in the Medi-Cal program, and an insufficient time period of analysis 

(Nelson, Reeder, & Dickson, 1984).  A more recent study on the low-income population 

is Ku, Deschamps and Hilman, which examined the effects of imposing copayments of 

two or three dollars on Medicaid beneficiaries in Utah (Ku et al., 2004).  The study found 

that these copayments resulted in a significant reduction in drug utilization by Medicaid 

beneficiaries with income below the poverty level.  The study concluded that even though 

these copayments are considered “nominal” for people living in poverty, copayments as 

small as two or three dollars per prescription can work as a barrier to accessing necessary 

drugs.  

 

Benefit Caps, Prior Authorization and Step Therapy  

In addition to cost sharing for prescription drugs, private plan providers and public 

programs increasingly adopt other cost-containment strategies.  These include prior 

authorization (PA) before reimbursement of specific drugs; quantity limits on the number 

of prescriptions that can be filled; step therapy (“fail first”), a mandate that an alternative, 

inexpensive drug be tried before an expensive one; and formulary restrictions with tiers.  

Although the goal of these policies is to reduce costs without reducing appropriate care 

by controlling use of expensive or risky medication, there are concerns that inappropriate 

use of these policies could result in unintended outcomes.  Such outcomes can include: 

decreased use of essential drugs; adverse health consequences; use of less effective 

substitutes; or increased use of more costly medical services such as hospitalization.  
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Benefit caps.  Information from the literature examining the association of 

benefit caps with drug use and spending may offer important insight into how the coverage 

gap of Medicare Part D plans would affect beneficiaries.  A number of studies associated 

benefit caps with reduction of drug uses and pattern changes in drug utilization (Cox, 

Jernigan, Coons, & Draugalis, 2001; Hsu et al., 2006; Soumerai, McLaughlin, Ross-

Degnan, Casteris, & Bollini, 1994; Tseng, Brook, Keeler, Steers, & Mangione, 2004).  

Sourmerai et al. examined the effects of a three-prescription monthly payment limit on the 

use of psychotropic drugs and acute mental health care for Medicaid beneficiaries 

diagnosed with schizophrenia in New Hampshire (Soumerai et al., 1994).  For the 

comparison group, the study used Medicaid beneficiaries in New Jersey, which placed no 

limits on drug reimbursement.  The study found that the limits on drug reimbursement 

immediately reduced the use of antipsychotic drugs, antidepressants and lithium, and 

anxiolytic and hypnotic drugs, and the range of reduction was between 15 and 49 percent.  

In addition to decline in antipsychotic uses, they study observed the increased the use of 

emergency mental health service and hospitalization.  

 

Studies analyzing medical and pharmacy claims data from single closed-

network health maintenance organizations can provide the most salient evidence regarding 

the impact of benefit caps.  Cox et al. examined Medicare HMO enrollees at risk of 

prescription drug caps (Cox et al., 2001).  They found that enrollees reaching or exceeding 

prescription drug caps were more likely to decrease medication use, discontinue a 
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medication, and rely on samples obtained from physicians.  The survey on the elderly in 

Medicare+Choice plans in 2002 confirmed these behavioral changes in utilizing drugs 

(Tseng et al., 2004).  Enrollees exceeding the annual drug-benefit cap reported more 

difficulty paying for prescriptions, more use of drug samples, and more switching of drugs 

in comparison with those who did not exceed the cap.  Hsu et al. studied 157,275 elderly 

enrolled in Medicare+Choice with an annual benefit cap of $1,000.  Enrollees who were 

exposed to the benefit cap had 31 percent lower pharmacy costs than those who had 

unlimited drug coverage due to employee supplements (Hsu et al., 2006).  

 

Prior authorization (PA) and step therapy.  Studies demonstrated that 

prior authorization and step therapy are effective to reduce drug utilization and spending 

for Medicaid populations.  Smalley et al. reported a 65 percent decrease in expenditures 

on nonsteroidal anti-inflammatory drugs (NSAIDs) after implementation of a prior 

authorization for brand-name NSAIDs in the Tennessee Medicaid program (Smalley et al., 

1995).  A study by Fischer et al. examined the aggregated data on the Medicaid programs 

of fifty states covering NSAID prescriptions in 1999–2003 (Fischer, Schneeweiss, Avorn, 

& Solomon, 2004).  Twenty-two states had implemented a PA for selective 

cyclooxygenase-2 (COX-2) inhibitors during the study period.  This had an inverse 

association with use of NSAIDs.  Carroll et al. confirmed this result (Carroll et al., 2006).  

Authors evaluated the effectiveness of an automated PA in the Missouri Medicaid program 

in reducing the use of and expenditures for COX-2 inhibitors, using pre-post study design 

with a control group.  The intervention group   of fee-for-service patients enrolled in the 
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Missouri Medicaid program, which imposed a PA for COX-2 inhibitors in December 2002, 

and the control group consisted of people from states without a PA.  The study found that 

a PA for COX-2 inhibitors reduced the use and expenditures for COX-2 inhibitors and 

reduced net expenditures for all pain and gastrointestinal-protective medications.  

 

Cunningham et al. examined the effects of all Medicaid cost-containment 

policies—including PA, mandatory use of generics, copayment, step therapy, and quantity 

limits—on enrollees’ perceptions of their ability to obtain prescription drugs (Cunningham, 

2005).  According to the study, which used data from the 2000, 2001, and 2003 

Community Track Household Surveys, the enrollees in states that have implemented these 

policies had greater difficulty accessing prescription drugs than the enrollees in states 

where these policies are absent.  PA had one of largest effects on access to prescription 

drugs.  Dunn et al.  evaluated the impact of step therapy requiring the use of antidepressant 

generic drugs on enrollees in an HMO (Dunn et al., 2006). Requiring generic 

antidepressant as a first treatment reduced spending on antidepressants by 9 percent and 

decreased the antidepressant use by 1.5 percent.  

 

Formulary Design  

Studies support the idea that the adoption of an incentive-based formulary and the 

accompanying changes in copayments were associated with lower aggregate utilization of 

and spending on drugs (Fairman, Motheral, & Henderson, 2003; Horn, Sharkey, & 

Philips-Harris, 1998; Huskamp et al., 2003; Joyce et al., 2002; B. Motheral & Fairman, 
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2001; Thomas, Wallack, Lee, & Ritter, 2002).  Fairman, Motheral and Henderson  

examined the effect of switching from a two-tier plan to a three-tier plan on the utilization 

and cost of prescription drugs for those who were commercially insured in a preferred 

provider organization in the Midwestern United States (Fairman, Motheral, & Henderson, 

2003).  They used a pre-post design with a control group whose employers maintained the 

two-tier plan.  One of the findings was that the intervention group moving from two-tier 

to three-tier plans presented reduced growth in net cost and lower utilization for drugs 

classified as third-tier drugs, compared with the control group.  

 

Huskamp et al. compared the utilization of and spending on drugs in two 

employer-sponsored health plans that changed formularies with those in comparison 

groups of enrollees covered by the same insurers (Huskamp et al., 2003).  One plan (the 

intervention group) switched from a one-tier to a three-tier formulary and increased all 

copayments of prescription drugs, while the other plan (the control group) switched from 

a two-tier to a three-tier formulary, changing only the copayment for drugs in the latter.  

The study demonstrated that enrollees covered by the employer with dramatic changes 

(from a one-tier to a three-tier) experienced slower growth than the control group in the 

probability of the use of a drug and a major shift in spending from the plan to the enrollee.  

Among the enrollees who were initially taking statins in the third tier, 49 percent in the 

intervention group switched to one in the first or second tier, and 21 percent stopped taking 

statins entirely; while 17 percent of enrollees in the comparison group switched, and 11 

percent stopped taking them.  ACE inhibitors and proton-pump inhibitors showed similar 
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results.  The study suggested that changes in formulary administration might have 

dramatically different effects on utilization and spending and could in some instances lead 

enrollees to discontinue therapy.  

 

3.2. Prescription Drug Benefits and Adherence of Drug Therapy 

Adherence to a regular regimen of maintenance prescription drugs is critical for many 

chronic conditions to prevent complication, delay disease progression, and maintain health.  

On the relationship between cost-containment strategies and patient adherence to 

medication as prescribed, a number of surveys and studies raised concerns regarding the 

negative effect of cost-containment strategies on the adherence to drugs.  Patients in 

surveys responded that they often skipped doses and stretched out or stopped refills due 

to a higher copayment (Piette, Heisler, & Wagner, 2004; Tseng et al., 2004).  Piette, Heisler 

and Wagner conducted a survey of 4,055 chronically ill patients to identify how often they 

underused sixteen medications due to cost concerns (Piette et al., 2004).  The study found 

18 percent of respondents curtailed medication utilization due to cost in the previous year, 

and 14 percent had less utilization of medication at least monthly.  Although rates of 

underuse were substantially across treatment, out-of-pocket costs were a determinant of 

underuse across medication types.  

 

Other studies add further support to cost-related medication nonadherence.  

Using one of the largest available datasets of privately insured individuals in the United 

States, Dor  and Encinosa found that the increase in cost sharing was associated with a 
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lower rate of adherence for antidiabetic medications and higher rates of nonadherence 

regardless of the cost-sharing mechanism, such as copayment and coinsurance (Dor & 

Encinosa, 2004).  However, coinsurance had a greater negative effect, with a 42 percent 

nonadherence rate, than copayment, with a rate of 31 percent.  Authors argued that this 

difference may be due to the greater uncertainty about out-of-pocket costs created under 

the coinsurance structure.  A large inverse relationship between copayment and adherence 

was corroborated by Goldman, Joyce and Karaca-Mandic, who observed that each ten-

dollar increase in copayment decreased average adherence by five percentage points in a 

plan year (Goldman, Joyce, & Karaca-Mandic, 2006)  

  

3.3. Cost-containment Strategies and Health Outcomes 

In considering cost sharing for prescription drugs, two propositions should be made.  First, 

inefficient use of prescription drugs may take place among persons with no or little out-

of-pocket costs.  Second, patients should be informed about the efficacy of drugs, and they 

should be enabled with the knowledge to decide which drugs are unnecessary and how 

overuse of drugs undermines one’s attempts to maintain health.  Accordingly, when 

patients who face cost sharing reduce inefficient drug use, no adverse health consequences 

occur, as the drug in question was inefficient and unnecessary.  However, if these 

propositions do not hold, the adverse health consequences in the form of complications or 

advancement of disease may happen to those who reduce drug use due to cost sharing.  As 

a result, they would likely increasingly utilize intensive and costly medical services, and, 

in turn, offset the savings from cost sharing.  
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Few studies directly evaluate the effect of cost sharing on health 

consequences.  This may be due to the lack of longitudinal datasets following drug usage 

and clinical outcomes of patients over years.  Furthermore, it can be hard to measure 

morbidity and mortality caused by cost-related changes in drug utilization.  In most studies, 

adverse health effects from cost sharing are measured with proxies for health, such as 

utilization of nondrug medical services including physician office visits, emergency 

department visits, or hospitalizations.  Researchers have yet to settle their findings on 

adverse health impact from the intervention of drug therapy caused by cost-containment 

policies.  Several studies reported adverse health consequences from cost sharing, 

particularly among vulnerable populations such as elderly and poor patients.  They 

showed that large changes in drug benefits were sometimes associated with substantial 

morbidity and mortality in certain high-risk populations (Goldman et al., 2006; Heisler et 

al., 2004; Kennedy & Erb, 2002; Soumerai et al., 1994; Tamblyn et al., 2001). 

 

The study by Tamblyn et al. is a good example examining adverse health 

effects associated with prescription drug cost sharing of vulnerable populations in Canada 

(Tamblyn et al., 2001).  Tamblyn et al investigated how cost sharing affected the usage of 

essential drugs as well as health outcomes and found that the introduction of cost sharing 

declined the use of essential drugs (insulin, anticoagulants, angiotensin-converting 

enzyme inhibitor, and more) by 9 percent in elderly populations and by 14 percent in 

welfare recipients, while the less essential drugs (dipryridamole, probenicide, meperidine, 
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and benzodiazepines) decreased by 15 percent and 22 percent, respectively.  The study 

also showed that reductions in essential uses increased the likelihood of serious adverse 

health events including hospitalization, long-term care admission and death, and 

emergency room visits.  The rate (per ten thousand person-months) of serious adverse 

health events increased by 13 percent for the elderly population and 14 percent for the 

welfare population, while emergency room visits increased by 14 percent for the elderly 

population and 54 percent for the welfare population.  However, reductions in the use of 

less essential drugs were not associated with an increased risk of adverse events or 

emergency room visits. 

 

Adverse health consequences from reducing the use of prescription drugs 

can be especially apparent in chronically ill individuals.  Heisler et al. analyzed 

longitudinal data for two years by utilizing two surveys—the Health and Retirement Study 

for adults aged fifty-one to sixty-one, and the Asset and Health Dynamics among the 

Oldest Old Study for adults aged seventy or older—to examine the effects of a cost-related 

medication restriction on middle-aged and elderly Americans (Heisler et al., 2004).  Cost-

related medication restriction increased the decline in self-reported health status (adjusted 

odd ratio: 1.76 with a reference group composed of those who had not restricted 

medications) and among those with preexisting cardiovascular disease with higher rates 

of angina and nonfatal heart attacks or strokes.  The study concluded that such a 

medication restriction due to cost could be a mechanism for worse health outcomes among 

low-income and other vulnerable populations who lack adequate insurance coverage.  
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On the other hand, some studies report that cost-containment policies had 

little effect on health outcomes.  A literature on the effects of patient fees on drug 

utilization suggested that health status did not appear to be substantially affected by 

increases in patient drug cost sharing.  Johnson et al. studied two groups of insured 

Medicare risk-based members of a large HMO whose copayments increased during a 

three-year period (R. E. Johnson et al., 1997).  Although the introduction of copayments 

ranging from one to five dollars resulted in lowering annual drug spending, no changes 

were detected in the use of nondrug medical services such as physician office visits, 

emergency room visits, home health care visits, and hospitalizations.  Motheral and 

Fairman examined the effects of a three-tiered pharmacy benefit with different copayment 

structures on the use of nondrug medical resources on commercially insured enrollees in 

a PPO (B. Motheral & Fairman, 2001).  They compared the intervention group, whose 

employer moved from a two-tier copayment scheme to a three-tier copayment scheme, 

with the comparison group, whose employer remained under the two-tier copayment 

scheme.  In the study, no significant change was observed in physician office visits, 

inpatient services, and emergency room visits for the intervention group, although drug 

utilization and spending of that group was lower than the compared group.  

 

Several studies examined the effects of other cost-containment strategies 

on health outcomes.  Their findings differed according to individual policy and therapeutic 

class.  For instance, these policies appear to adversely affect utilization of essential drugs, 
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particularly for mental illness.  Soumerai, in his study on chronically ill elderly and 

disabled people, demonstrated that restrictions on prescription drugs under Medicaid 

worsened chronic illness and increased by 200 percent the use of other medical services 

such as nursing homes and emergency mental health services, whose costs were greater 

than the cost of drugs (Soumerai, 2004).  Increases in emergency services among 

schizophrenic patients after a cap on the number of prescriptions outweighed drug savings.  

 

In general, analysts associate prior authorization and step therapy with the 

decline in drug spending within restricted classes; yet they seem not to have externality, 

that is, increased spending and use of nondrug medical services.  For example, 

Tennessee’s Medicaid expenditures for NSAIDs decreased by 53 percent following 

implementation of prior authorization and fail-first requirements for brand-name NSAIDs  

(Smalley et al., 1995).  The reduction in spending increased the use of generic NSAID use, 

and researchers made no observation of a change in spending on other nondrug medical 

services.  Two studies by Kotzan reported similar findings.  Spending and use of NSAIDs 

and H2-receptor antagonists under prior-authorization requirements were reduced; 

however, the authors observed no changes in the use or cost of other medical services 

(Kotzan, Janke, McMillan, Foster, & Myers, 1993; Kotzan, McMillan, Janke, & Foster, 

1993). .  Furthermore, two studies on step therapy reported decreases in drug use without 

adverse health consequences (Dunn et al., 2006; Jones, Kroenke, Landru, & Tomich D.J, 

1996).  
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The outcomes associated with closed formularies may differ substantially 

from those of prior-authorization requirements.  Using data from HMOs in six different 

states, a study examined the association of restrictive formularies with changes in 

healthcare services and found that formulary restrictions on prescriptions increased drug 

costs, physician office visits, and likelihood of hospitalization among patients with certain 

diseases (Horn et al., 1998).  These associations were more evident in the elderly 

population.  Motheral and Henderson  found that a closed formulary lowered the rate of 

medication continuation among patients with chronic conditions (B. R. Motheral & 

Henderson, 1999).  Two other studies found that limiting coverage to generic drugs 

decreased medication use and increased hospitalizations (Christian-Herman, Emons, & 

George, 2004; Tseng et al., 2004).  

 

3.4. Existing Studies on the Shift of Prescription Drug Coverage from Medicaid to 

Medicare for Dual Eligibles  

Early survey studies on dual eligibles’ access to prescription drugs under Medicare Part D 

raised the possibility of adverse effects on medication utilization among dual eligibles 

(Elliott, Majumdar, Gillick, & Soumerai, 2005; Hall, Kurth, & Moore, 2007; West et al., 

2007).  Elliott et al. argued that dual eligibles would experience an increase in financial 

barriers and problems accessing medications under Medicare Part D.  In 2006, a telephone 

survey of 328 dual eligibles conducted in Kansas found that 20 percent experienced 

difficulties obtaining their medications under Part D, 13 percent had to switch medications, 

and 8 percent discontinued taking at least one medication (Hall et al., 2007).    
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A 2007 national survey of randomly chosen psychiatrists asked about their 

experiences with prescription drug access among their dual eligible patients in the post–

Part D period.  The investigators found that 53 percent of 1,193 dual eligible psychiatric 

patients had at least one medication access problem, and 23 percent had discontinued or 

temporally stopped a medication because of prescription drug coverage or management 

issues (West et al., 2007).   In addition, among those with medication access problems, 27 

percent experienced a significant adverse clinical event, while 20 percent had an 

emergency visits.  These studies focused on the transition period from the Medicaid to the 

Medicare program, and it is not clear whether these accessing problems in medications 

were confined to the transition period.  If problems in access persist over time, Part D 

places a systematic barrier that limits access to medication.  

 

However, researchers using pharmacy claims data did not empirically 

corroborate an adverse effect on medication use.  Shrank et al. utilizing records from a 

large pharmacy chain, looked at utilization in five therapeutic drug classes: clopidogrel, 

proton pump inhibitors (PPIs), warfarin, statins, and benzodiazepines (not covered 

through Part D but potentially covered through Medicaid) among 13,032 dual eligibles 

from January 2005 to December 2006, and found no evidence of adverse effects of 

Medicare Part D on medication utilization (Shrank et al., 2008).  Basu,Yin, and Alexander 

confirmed no negative effect of Part D on dual eligibles (Basu, Yin, & Alexander, 2010).  

They used claims data from a national retail pharmacy chain and compared the effect of 
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Part D on aged dual eligibles with a control group of “nearly elderly population of 

Medicaid who was between 60–63 years old.  

 

Only a few empirical studies address the question of how the change to 

Medicare Part D affects medication utilization among the dual eligible; each has its own 

study limitations.  Shrank et al. provided information on only five therapeutic drug classes 

and did not include antidepressants and antipsychotics, which dual eligibles heavily rely 

on (Shrank et al., 2008).  Basu and Yin examined the effect of Part D at the aggregate level 

of prescription utilization (Basu et al., 2010), so they were unable to identify individual 

therapeutic drug classes, which are known to differentially respond to drug benefit designs 

(Goldman et al., 2004; Huskamp et al., 2003; R. E. Johnson et al., 1997; Reeder & Nelson, 

1985). In addition, both studies left the disabled dual eligibles and institutionalized dual 

eligibles out of their study sample, and these are two significant and important subgroups, 

representing 38 percent and 19 percent of the dual-eligible population, respectively 

(Kaiser Family Foundation, April 2005; Medcare Payment Advisory, 2004)  and none of 

them examined state effects in medication utilization under Part D. 
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CHAPTER 4: METHODS 

 

4.1. Data Source 

For this study, a uniquely linked dataset was created by utilizing the Medicaid Analytic 

eXtract(MAX) data for the pre-Part D era and the enhanced five percent random sample 

of Medicare data for the post-Part D era for eight states: Arkansas, Florida, Minnesota, 

Pennsylvania, Texas, Vermont, Washington.  MAX data and Medicare data have a 

different encrypted identifier.  Medicare data has an encrypted beneficiary identifier 

(bene_id) while MAX has its own identifier (MSIS_id).  In order to link these two files, 

with the assistance from Buccaneer, a contractor for Center for Medicaid and Medicare, I 

matched beneficiary’s Social Security Number (SSN), gender, and date of birth.  This 

linked dataset enables to examine medication utilization for dual eligibles whose 

prescription drug benefits were switched from state Medicaid to Medicare Part D by 

following individual dual eligibles before and after the implementation of Medicare Part 

D.  MAX data was used for the period of 2004-2005 (prescription drug benefits under 

state Medicaid program) and the enhanced 5 percent random sample of Medicare data file 

for the period of 2006-2007 (prescription drug benefits under the Medicare Part D 

program). 

 

 Medicaid Analytic eXtract(MAX): MAX data includes demographic 

information and prescription drug claims for dual eligibles under Medicaid programs.  

Information on medication utilization was obtained from the Prescription Drug File.  The 



47 
 

file contains National Drug Codes (NCD), prescription fill date, and days of supply.  The 

number of prescriptions used and prescription drug based risk adjustment (RX-risk 

adjustment) were also calculated using the Prescription Drug File.  Basis of eligibility and 

demographic characteristics such as age, gender, and race were obtained from the Person 

Summary File.  The status of nursing home resident was identified from the Long-Term 

Care File.   

 

 Medicare data: the enhanced 5 percent random sample of Medicare 

data(i.e., once a beneficiary is selected, he/she remains part of this sample in all 

subsequent years)5 includes demographic information and prescription drug event records 

for dual eligibles under the Medicare Part D program.  The Prescription Drug Event File 

(PDE) contains product service ID (equivalent to NDC), days of supply, and date of 

service.  The file was used to obtain information to measure the medication utilization and 

to identify the number of prescription drugs used and obtain a RX-risk adjustment.  Basis 

of eligibility and demographic information are identified from the Beneficiary Summary 

File.  The status of nursing home residents was identified using Long Term Care Minimum 

Datasets (MDS).  

 

As it was not possible to identify therapeutic drug classes because NDC 

codes are randomly assigned digits by the Food and Drug Administration, Master Data 

Drug Base v2.5 (MDDB1) of Medi-Span was utilized by linking to the dataset to identify 

                                                 
5 http://www.ccwdata.org/cs/groups/public/documents/document/ccw_techguideresearchers.pdf 
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therapeutic drug classes from NDC codes and an active ingredient for an individual 

medication.  

 

4.2. Study Population  

The study population consisted of full dual eligibles who were existing antidepressant 

or/and antipsychotic users in fee-for-services (and Stand-Alone Prescription Drug Plans) 

in eight states.  More specifically, dual eligibles had to be continuously enrolled during 

the four years from 2004 to 2007 and had at least one prescription drug claim for 

antidepressants or/and antipsychotics in 2004.  Due to limitations of available MAX data, 

the study population was, in turn, limited to eight states including Arkansas, Florida, New 

Mexico, Minnesota, Pennsylvania, Texas, Vermont, and Washington.  However, these 

states are geographically diverse and differ in baseline state Medicaid programs.  The 

study population included disabled dual eligibles, elderly dual eligibles, dual eligibles 

residing in community, and dual eligibles residing in nursing home facilities.  The study 

has separate analyses for non-institutional dual eligibles (community based dual eligibles) 

and for institutionalized dual eligibles (nursing home dual eligibles).  

 

By nature of the fact that dual eligibles had to have a prescription drug 

claim for the study, they were full dual eligibles that had a full Medicaid coverage 

including prescription drug benefits as well as subsidy for Medicare Part A and B cost 

sharing and premiums.  Because information on healthcare service use among 

beneficiaries in Medicare Advantage (managed care) plans are incomplete in MAX and 
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Medicare data, the study sample was limited to dual eligibles with fee-for-service in MAX 

data for the period of 2004 and 2005 and a stand-alone Prescription Drug Plan (PDP) from 

Medicare data for the period of 2006 and 2007.   

 

The study population has been defined based on claims not on diagnosis 

for two reasons:  First, diagnostic information for dual eligibles was incomplete for the 

period of 2004 and 2005, because Medicare data for dual eligibles were not available to 

me.  Medicare is the primary payer for dual eligibles such as hospitalization and physician 

office visits, which contains diagnosis information.  Secondly, as discussed in the 

background session, diagnosis on mental conditions is known to be under-recorded, so 

defining a study sample based on drug claims may capture more cases of medication uses 

of these therapeutic drug classes than based on diagnosis.  However, defining a sample 

based on prescription drug claims gave some caveat to interpreting results that will be 

discussed in the section pertaining to study limitations later.  

 

Figure 2 presents the study sample selection process.  First, I identified 

beneficiaries who maintained dual eligible status for 12 months for each year, and these 

dual eligibles were restricted to enroll in fee-for-services (Prescription Stand Alone Plans) 

using the Person Summary File from MAX data and the Beneficiary Summary File from 

Medicare data.  Next, using the Prescription Drug File from MAX data and the 

Prescription Drug Event File from the Medicare data, dual eligibles who had a claim 

history for antidepressants in each study year for the antidepressant study sample and/or 
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a claim history in antipsychotics in each study year for the antipsychotic study sample 

were retained.   

 

Lastly, dual eligibles were restricted to those who had continuously 

enrolled during the four years from 2004 and 2007 and had at least one claim history in 

each therapeutic drug class in 2004.  In this way, I was able to make certain that dual 

eligibles that had been enrolled in Medicaid and Medicare program for four study years 

were eligible for prescription drug coverage under Medicaid before 2006 and under 

Medicare Part D afterwards.  In addition, by defining dual eligibles with at least one 

medication claim in 2004 and following medication utilization from 2005, the study 

sample was with existing users classified within each therapeutic drug class.  Dual 

eligibles that were dead in 2007 were excluded from the study.   

 

4.3. Identifying Therapeutic Drug Classes  

Antidepressants and antipsychotics were two therapeutic drug classes that the study 

examined separately.  Because NDC codes from the Prescription Drug File in MAX and 

the Prescription Drug Event File from Medicare data are randomly assigned codes by 

Food and Drug Administration, it was not possible to identify therapeutic drug classes 

from NDC codes.  To identify therapeutic drug classes from NDC codes in the data, Master 

Drug Data Base (MDDB) Version 2.5 of the Medi-Span was linked to datasets by NDC 

codes.  I used the therapeutic classification system (TCS) which is developed by Medi-
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Span, classifying therapeutic drugs using their proprietary Generic Product Identification 

codes.  

 

Figure 2.  Study Sample Selection Process in MAX data and Medicare Data    
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Following TCS systems, medications with TCS in (58 03 00, 58 10 00, 58 

12 00, 58 16 00, 58 18 00, 58 20 00, 58 30 00, 58 99 00) were retained as antidepressants 

and medications with TCS codes in (59 05 00, 59 07 00, 59 10 00, 59 15 00, 59 15 30, 59 

16 00, 59 18 00, 59 20 00, 59 25 00, 59 30 00, 59 40 00, 59 50 00 ) were retained as 

antipsychotics.  Antidepressants and antipsychotics for the study were restricted to ones 

with oral administration because other types of administration such as injection are 

differently formulated and need a different measurement for medication use.  Monoamine 

Oxidase Inhibitors (MAOIs) were not included in the study because they are known to 

have serious side effects and claims on MAOIs were scarce, constituting a mere 0.03 

percent of antidepressant claims in the data.  For antipsychotics, both typical (1st 

generation antipsychotics) and atypical antipsychotics (2nd generation antipsychotics) 

were included.  

 

There can be three scenarios in taking antidepressants and/or 

antipsychotics.  Patients can use only one medication within a given therapeutic drug class 

to treat a single condition during the course of the medication period.  Or they can switch 

to a different medication within the same therapeutic drug class if the current medication 

fails to achieve a targeted clinical outcome; patients have side effects from the current 

medication that they are taking; or they need to change the medication to the cheaper one 

due to financial concerns.  These two cases are mono-therapy cases using one medication 

to treat a single condition.  Some patients can have concurrent uses of more than one 

medication within the therapeutic drug class, which indicates poly-therapy (combination 
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therapy).  To identify the percentage of those with claims in only one medication in the 

same therapeutic drug class (antidepressants/antipsychotics) and of those with claims in 

more than two different medications within the therapeutic drug class, I checked the data 

by using an active ingredient of the medication listed in Table 7.   

 

Table 7.  List for antidepressants and antipsychotics by active ingredient  
Antidepressants Antipsychotics 

Amitriptyline Hydrochloride Aripiprazole 

Amoxapine Chlorpromazine Hydrochloride 

Bupropion HCL Clozapine 

Citalopram Hydrobromide Fluphenazine Hydrochloride 

Clomipramine HCL Haloperidol 

Desipramine Hydrochloride Haloperidol Lactate 

Doxepin Hydrochloride Loxapine Succinate 

Duloxetine Hydrochloride Olanzapine 

Escitalopram Oxalate Perphenazine 

Fluoxetine HCL Paliperidone 

Fluvoxamine Maleate Ziprasidone Hydrochloride 

Imipramine Hydrochloride Prochlorperazine Maleate 

Imipramine Pamoate Quetiapine Fumarate 

Maprotiline Hydrochloride Risperidone 

Mirtazapine Thioridazine Hydrochloride 

Nefazodone Hydrochloride Thiothixene 

Nortriptyline Hydrochloride Trifluoperazine Hydrochloride 

Paroxetine Hydrochloride  

Paroxetine Mesylate  

Protriptyline Hydrochloride  

Sertraline Hydrochloride  

Trazodone Hydrochloride  

Venlafaxine HCL  
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Table 8 shows the percentage of those who had more than one active 

ingredient – this was obtained from analyzing the study data.  Antipsychotic users showed 

a greater percentage of those who used the same medication – with a range of 77 percent 

to 78 percent - than antidepressant users, who fell within a range of 70 percent-71 percent.  

 

Cases where subjects had a claim history in more than one medication (i.e., 

claims in medications consisting of two or more different active ingredients) could be 

considered a mixture of switching cases and combination therapy.  I explored whether a 

combination therapy case for antidepressants and antipsychotics can be frequently used.  

Drugs that are likely to produce negative health consequences when they interact should 

not be used together when a combined therapy is considered.  Interaction among drugs in 

antidepressants and antipsychotics.  The majority of cases were either “major interaction” 

or “contraindicated” when these drugs are used concurrently (Appendix 2 & Appendix 3).  

Based on this information, I assumed mono-therapy (taking a single medication to treat a 

single condition) to be the standard practice for antidepressants and antipsychotics and 

considered those having claim history with more than one different active ingredient as 

switching cases.  Switching cases were taken into consideration when measuring 

medication utilization rate which will be discussed later in the “Outcome Variables” 

section.  

 

 The data classified under “switching cases” may include combined 

therapy cases, as combined therapy is actually practiced for some patients.  If there had 
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been a significant number of combined therapy cases among users of two or more active 

ingredients, medication utilization would have been overestimated.  However, since the 

majority of the study sample had claim histories with one active ingredient within a single 

therapeutic drug class, as Table 8 shows (higher than 70 percent for both therapeutic drug 

class), the effect from incorporating combined therapy cases into measuring medication 

utilization rate would not likely be great.    
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Table 8.  Percentage of switching cases during the study year from 2004-2007  
 2004 2005 2006 2007 

 

Users w/ 
claims 

one active 
ingredient 

Users w/ 
claims to 
more than 
one active 
ingredient 

Users 
w/claims 
to  one 
active 

ingredient 

Users w/ 
claims to 
more than 
one active 
ingredient 

Users 
w/claims 
to  one 
active 

ingredient 

Users w/ 
claims to 
more than 
one active 
ingredient 

Users 
w/claims 
to  one 
active 

ingredient 

Users w/ 
claims to 
more than 
one active 
ingredient 

Antidepressant users  71.32% 28.68% 70.84% 29.16% 68.86% 31.14% 69.79% 30.21% 

Antipsychotic users 76.48% 23.52% 77.91% 22.09% 77.37% 22.63% 76.83% 23.17% 

Source: This table was made based on information obtained from the study data 
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4.4. Outcome Variables  

The study examined three outcome variables in order to examine the effects of Medicare 

Part D on medication utilization among dual eligibles.  The first outcome was the 

probability of having a claim in each therapeutic drug class over the study period.  This 

outcome variable was to examine whether dual eligibles were less likely to have a claim 

after Part D transition.  Second medication utilization was estimated among those with a 

claim in each therapeutic drug class over the study period.  Medication utilization was 

measured as Proportion of Days Covered (PDC) annually and a binary indicator of “high 

utilization” which was defined as PDC greater than 80 percent.  PDC has been used and 

validated to measure medication utilization (Benner et al., 2002; Choudhry et al., 2009; 

Nau)  

 

PDC was specifically calculated as the number of days covered by 

medication from the first fill date to the last fill date (numerator) divided by 365 

(denominator).  

 

 

 

 

  

 

Number of days covered by medication from the date of the first fill to the date of last fill  

365 days 
PDC
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Three adjustments were made in calculating the PDC.  First, the numerator 

was adjusted by crediting days of supply which were carried over from the previous year.  

In particular, beneficiaries may have had medications carried over from the previous year 

if their prescriptions were filled near the end of the year.   To give an example, if an 

antidepressant user refilled a with 30 days of supply on December 18th in 2005, this refill 

would cover 14 days through December 31st  in 2005 and then the remaining 16 days 

through January 16th  in 2006.  Second, the overlap between refills was adjusted by 

allowing stock to be carried over between refills, if a refill is made before the previous 

prescription is completely consumed. 

 

Third, I adjusted for cases involving switching of active ingredients.  If 

there was a switch to a different active ingredient, I allowed a maximum of 15 days from 

the previous active ingredient to be carried over when there was an overlap between two 

different active ingredients.  For instance, consider a patient who switches from Fluoxetine 

to Sertraline.  He/she filled Fluoxetine on March 10th with 90days of supply in 2005.  It 

could be that she fails to achieve a desirable clinical result from Fluoxetine, and fills 

Sertraline with 30 days of supply on April 20 in 2005.  In this case, it is arbitrarily 

determined that the patient took the Fluoxetine for 15 days from April 20 to May 5th and 

started taking the new drug for the rest of the 30-day period.  

 

Medication utilization was also examined as a dichotomous measure of 

“high utilization” if a patient attains a specific level of utilization.  This study determined 
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“high utilization” to be PDC greater than 80 percent, in accordance with a convention 

appearing in the literature that considered “being adherence” when medication adherence 

to therapy was greater than 80 percent (Avorn et al., 1998; Benner et al., 2002; Dor & 

Encinosa, 2004).  In addition to studying medication utilization as a continuous measure, 

using the dichotomous approach takes account of the potential non-linearities in 

medication adherence.  In literature, adherence rates are commonly categorized into two 

groups such as whether patients have at least 80 percent (Avorn et al., 1998); or into three 

groups whether patients complied less than 20 percent, between 20 percent-80 percent, 

and greater than 80 percent (Avorn et al., 1998; Benner et al., 2002; Dor & Encinosa, 

2004).  

 

Figure 3.  Example of PDC calculation  
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4.5. Explanatory Variables  

Table 9 lists explanatory variables and relevant files.  Explanatory variables include 

demographic characteristics, health status, criteria of eligibility for Medicare.  

Demographic characteristics include age, gender, and race/ethnicity.  Age is a continuous 

variable and gender is a binary variable.  Race/ethnicity is a dummy variable.  

Race/ethnicity groups included White (reference group), African American, Asian, 

Hispanic and Other.  State of residence is a dummy variable indicating state in which dual 

eligibles live.  States of residency includes Arkansas (reference group), Florida, Minnesota, 

New Mexico, Pennsylvania, Texas, Vermont, and Washington.  

 

To capture health risks of dual eligibles, prescription drug based risk 

adjustment (RX risk adjustment) is included.  RX risk adjustment was constructed based 

on prescription drug claims to treat 45 chronic conditions (Appendix 4) by adopting the 

algorithm that the Department of Veteran Affairs developed (M. L. Johnson et al., 2006).  

The study could not construct diagnosis-based risk adjustment such as the Charlson 

Comorbidity Index or the Elixhauser Index because the dataset for 2005 (prescription drug 

coverage under Medicaid) had an incomplete set of diagnosis information, as the Medicare 

program was a primary payer for health care services such as hospitalization and physician 

office visits for dual eligibles.  As an alternative, RX-risk score was adopted for the study.  

RX-risk score was constructed based on prescription drug claims.  The logic behind such 

a method is that individuals with chronic illnesses such as diabetes or hypertension are 

frequently prescribed a set of specific, identifiable medications.  In constructing the RX-
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risk score, depression and psychotic illness were excluded in constructing the respective 

scores for the antidepressants and for the antipsychotics study samples. 

 

The number of unique therapeutic drug classes that dual eligibles took in 

each year is also used to adjust health status.  I created this variable by linking the PDE 

file to the Medi-Span MDDB v2.5, which provides a therapeutic classification system 

(TCS).  Specifically, this variable indicates the number of unique therapy classes based on 

the first 2 digits of Medi-Span’s TCS codes.  I counted medications in the same therapeutic 

class as a single class and excluded those of antidepressants and the antipsychotics for 

each study sample, because all dual eligibles in study samples used either antidepressants 

or antipsychotics.  The variable represents the burden of medications, as well as the health 

risks of dual eligibles. 

 

Since disabled and aged dual eligibles are very different populations, a 

“basis of eligibility” for Medicare having two possible entries – being disabled versus 

aged – was included.  These populations differ in terms of the prevalence of mental illness 

as well as on degree of prescription drug use and spending on medications; and these 

differences imply the presence of different health problems and responses to Medicare 

Part D – both of which affect medication utilization.  
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Table 9.  Outcome variables, variables of interests, and explanatory variables 

Variables Information used in 
the dataset Data file used 

Outcome variable:  
- Probability of having a claim 
- Medication utilization 

o Proportion of Days Covered: 
continuous variable 

o High Utilization group: binary 
indicator 

-  Days of supply 
-  Date of prescription 

 filled 
-  National Drug Codes 

-   RX file (MAX) 
-   PDE file (Medicare 

  data) 

Demographic Characteristics 
- Age: continuous variable 
- Female: binary variable 
- Race: dummy variables 

o White(reference group)  
o African American 
o Asians 
o Hispanics 
o Others 

- Age 
- Gender 
- Race  

 

- Person Summary File  
(MAX) 

-     Beneficiary Summary 
   File (Medicare data) 

Basis of Eligibility 
Disabled (reference group) or Aged 

- Original reason for 
 Medicare  

- Entitlement code 

- Person Summary File  
(MAX) 

- Beneficiary Summary  
File (Medicare data) 

Health Status 
- Number of unique therapeutic drug 

class taken (continuous variable)  
- Prescription drug based risk 

adjustment (continuous variable) 

 
NDC codes 

 

- Prescription Drug File 
 (MAX)  

- Prescription Drug 
Event  File (Medicare 
data) 

State of Residency 
o Arkansas (reference group)  
o Florida  
o Minnesota 
o New Mexico 
o Pennsylvania 
o Texas  
o Vermont  
o Washington  

State  

- Person Summary File 
(MAX) 

- Beneficiary Summary 
  File (Medicare data) 

Variables of Interests  
- Part D indicator :  

1 if year=2006 or 2007,  
0 if year=2005 

- Interaction term of Part D with state 

 State  

- Person Summary File 
(MAX) 

- Beneficiary Summary 
  File (Medicare data) 
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4.6. Statistical Analyses  

To investigate the effects of implementation of Medicare Part D medication utilization for 

dual eligibles in eight states, a uniquely linked panel data from 2005 to 2007 was used.  

The unit of analysis was per dual eligible in each year.  Analyses were performed on the 

anti-depressants case and the anti-psychotics case separately.  In addition, the stratified 

analysis was performed on community based dual eligibles and on nursing home dual 

eligibles.  

 

Specific Aim): To investigate the effects of implementation of Medicare Part D on the 

prescription medication utilization for dual eligibles:  

 

Hypothesis):Medication Utilization of antidepressants/antipsychotics among 

community based dual eligibles under Part D will differ by Baseline state Medicaid 

program and Availability of wrap-around program.  Medication Utilization among 

nursing home dual eligibles under Part D will not change substantially compared to 

Medicaid.  

 

The hypothesis was made based on the following logics (Appendix 1 provides details in 

prescription drug benefits between Medicaid and Medicare Part D for dual eligibles in 

eight study states).  
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Copayment effect.  Among the eight states, Florida, New Mexico, Texas, 

and Washington have zero copayment for prescription drugs under Medicaid.  Arkansas, 

Minnesota, Pennsylvania, and Vermont had copayments in the range of fifty cents to three 

dollars, depending on state payment and drug types (generic vs. brands).  If these small  

changes in copayments influence demand  for drugs, this increased copayment would have 

negative effect in medication utilization for those living in states with zero copayment 

under Medicaid (Florida, New Mexico, Texas and Washington).  No effect or slight 

negative effect would be expected in medication utilization for those living in states with 

a minimal copayment under Medicaid programs (Arkansas, Minnesota, Pennsylvania, and 

Vermont). 

 

  Dispensing limits(refill limits and prescription limits). If the refill limit 

factor is important,  medication utilization of dual eligibles living in states that had refill 

limits (Arkansas, Pennsylvania, Vermont, Texas, and Washington) would increase under 

Part D which does not implement refill limits.  For those in states without refill limits such 

as Florida, New Mexico and Minnnesota , I would expect no change in medication 

utilization under Part D. Prescription limits works similary. If the prescription limit factor 

is important, there would be positive effect in medicaiton utilization for those in states 

with prescription limits (Arkansas, Pennsylvania, and Texas),  and there would be no 

change in medication utilization for those in states without prescription limits (Vermont, 

Washington, Florida, New Mexico and Minnesota).  
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Availability of wrap-around program effect.  A very important feature 

under Medicare Part D that could offset any increases in copays is the availability of a 

copay support program in the State.  These programs cover copays of the dual eligibles, 

essentially reducing them to zero.  Among states with a copay support program, in 

Pennsylvania, Medicaid copayment of one to three dollars was reduced to zero dollars 

under Part D, expected to improve medication utilization if drug demand is responsive to 

such small changes in copayments. In Vermont, the same effect from the wraparound 

program would be expected as Pennsylvania had.  In Washington, Medicaid copayment 

was zero to start with, and no effect would be expected from the wraparound program.  

For states without a copayment support, the copayment effects would remain same as 

discussed in the copayment effect. 

 

Formulary and utilization management tools.  Changes in formulary would 

not affect medication utilization to antidepressants and antipsychotics because they as 

protected classes, are not subject to changes in formulary.  Utilization management tools 

such as prior authorization and step therapy may not be an important factor because they 

apply for first time uses of a drug rather than for continuous uses of a drug.   

 

Overall expected changes from these factors (copayment, 

refill/prescription limits, wrap-around) in medication utilization.  Table 10 summarizes 

effects from these factors and the expected changes in medication utilization in eight 

studying states among community dual eligibles.  In Arkansas, the effect is indeterminate 
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primarily due to the fact we do not know the exact copay change, and how it is traded off 

with respect to refill and prescription limits.  Similarly in Texas, the effect will depend on 

whether the prescription and refill limit effects dominate over copayment effect.  In 

Pennsylvania, Vermont, and Washington, we expect a positive effect on utilization if these 

factors are important.  In Florida, New Mexico, and Minnesota, we would expect a small 

negative effect if the copay effect is important, or perhaps no change. 

 

Nursing home dual eligibles are expected to be the least affected in the 

transition of Part D on medication utilization because 1) medication utilization among 

nursing home dual eligibles are well protected;  2) residents at nursing homes receive 

assistance from nursing home staff in taking drugs; 3) they are not charged copayment 

under Part D.  

 

Table 10.  Expected changes in medication utilization among community dual eligibles 
under Part D 

Pre-Part D  
(Medicaid in 2005) Post-Part D Hypothesized changes in utilization under Medicare Part D 

States Refill 
limits 

RX 
limit 

Copays 
($) 

Support 
For 

Copays for 
drugs 

No refill 
limit 

No RX 
limit 

Net copay 
Effect after 

accounting for
state support 

Expected 
changes in 
PDC under 

Part D 

AR Y Y 0.5-3 N + + X/- ? 
PA Y Y 1-3 Y + + + + 
TX Y Y 0 N + + - ? 
VT Y N 1-3 Y + X + + 
WA Y N 0 Y + X X + 
FL N N 0 N X X - - 
NM N N 0 N X X - - 
MN N N 1-3 N X X X/- - 
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Estimation of Probability of Having a Claim 

I first explored the probability of having a claim for dual eligibles to see whether dual 

eligibles are more likely to stop medication utilization under Part D.  The probability of 

having a claim was estimated with the following logit specification.  Letting i index a 

person and t index period,  

 

Specification 1.  
Yit=β0 + β1Xit + β2Hit+ β3S + β4Di + β4(Di*Si) + εit 

 

Y it denotes “having a claim” to antidepressants/antipsychotics, 1 if having 

a claim and 0 if not having a claim” by person i in period t.  Xit is a vector of characteristics 

of a person i in period t including age, gender, race/ethnicity, and the basis of eligibility.  

Si is a state of residence by person i.  Di is an indicator variable for the post Medicare Part 

D era (1 for 2006 or 2007; 0 for2005).  Hit signifies health status by person i in period t 

such as the number of unique therapeutic drug classes taken and prescription drug based 

risk adjustment.  Di*Si is the interaction term of Part D with state by person i.  εit is error 

term reflecting unobserved factors affecting medication utilization decision. 

 

Estimation of Continuous Medication Utilization (PDC) 

After estimating the probability of having a claim, I estimated medication utilization rate 

conditional on dual eligibles who had at least one claim in each year. Medication 
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utilization was measured with PDC. I estimated parameters with the following 

multivariate regression specification.  Letting i index a person and t index period,  

 

Specification 2.  
 

   

Yit denotes “PDC” by person i in period t.  Xit is a vector of characteristics 

of a person i in period t including age, gender, race/ethnicity, and the basis of eligibility. 

Si is a state of residence by person i. Di is an indicator variable for the post Medicare Part 

D era (1 for 2006 or 2007; 0 for2005).  Hit signifies health status by person i in period t 

such as the number of a unique number of therapeutic drug class taken and prescription 

drug based risk adjustment. Di*Si  is the interaction term of Part D with state by person i. 

εit is error term reflecting unobserved factors affecting medication utilization decision.  As 

a sensitivity analysis, this analysis was also performed on dual eligibles who had at least 

two claims in each therapeutic drug class and used medication for more long-term 

treatment purposes.  

 

Estimation of High Utilization (PDC >0.8)  

In addition to estimated continuous medication utilization, a dichotomous approach of 

“high utilization” was also adopted.  “High utilization” was defined as PDC greater than 

80 percent.  The model was estimated with logistic multivariate regression, using the same 

specification for the continuous medication utilization.  

Yit=β0 + β1Xit + β2Hit+ β3Si + β4Di + β4(Di*Sj) + εit 
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4.7. Generalized Estimation Equation (GEE) Model   

 The study dataset had outcome variables which were repeatedly measured per year for 

three years and had possibility of non-normal distribution being skewed to the right up to 

100 percent for PDC.  To address these characteristics of data, generalized estimating 

equation (GEE) model was utilized to estimate models.  GEE, an extended version of the 

generalized linear model, has advantages over the Ordinary Least Squares model by 

addressing 1) potential non-linearity problems of outcome measures and 2) repeated 

measures which are likely correlated in clusters (Liang & Zeger, 1986). 

 

“GEE model starts with maximum likelihood estimation of regression parameters (β) and the variance 

calculated from a link function, a transformation function allowing dependent variables to be expressed as 

a vector of parameter estimate in the form of an additive model.  GEEs also use a variance function that 

is a transformation matrix with a value calculated from the observed mean that is used in calculating the 

variances of the parameters that permit no constant variances for values of the mean because they can 

depend on a specified function of mean (Ballinger, 2004).  A matrix of the βs and a matrix with the inverse 

of the variance are created, and if the data are assumed to be correlated, the variances are multiplied 

against a working matrix of correlation coefficients that address for correlation within subject” (Ballinger, 

2004).  

 

Three steps are required for the GEE model.  First, a link function, which 

is a process of linearizing the regression equation, should be specified.  To model the 

expected value of the marginal response for the population μi = E(yi) as a linear 

combination of the covariates, a link transformation function must be specified that will 
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allow the dependent variable to be expressed as a vector of parameter estimates (β) in the 

form of an additive model  (MaCullagh & Nelder, 1989).  

 

A second step is to specify the family distribution of the dependent variable 

so that the variance might be calculated as a function of the mean response calculated 

(Balling 2004).  Possible family distributions of GEEs include the exponential family of 

distributions, which includes normal, inverse normal, binomial, Poisson, negative 

binomial, and Gamma distributions.  “As found in generalized linear models, the variance 

has to be expressed as a function of the mean; this is then incorporated in the calculation 

of the covariance matrix by multiplying the components against an N × N matrix (W) with 

a value Wi on the diagonal that is determined by the variance function” (Ballinger, 2004).  

For instance, that figure is μ for Poisson distribution; for binary data; it is μ (1 – μ) for 

binary data; and 1 for normally distributed data (Ballinger, 2004).  

 

A third step is to determine specification of correlation forms of responses 

within subjects or nested within group in the sample.  This working correlation matrix 

allows GEEs to estimate models by taking account for the correlation of the 

responses(Liang & Zeger, 1986).  There are a variety of correlation matrices that appear 

in the Table 11 lists.  Selection of an appropriate correlation matrix can be made depending 

on the nature of the data.  Selecting a working correlation structure aims to estimate β 

more efficiently and incorrect specification of the correlation structure can affect the 
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efficiency of the parameter estimates.  However, GEE models are in general robust to 

misspecification of the correlation structure (Liang & Zeger, 1986). 

 

If data are correlated within subjects over time, an autoregressive 

correlation or independent correlation can be chosen.  If observations are equally 

correlated within subjects, “exchangeable” correlation matrix can be chosen.  If 

correlations are different for each pair of observations, “unstructured” can be chosen. The 

literature also recommends using an unstructured correlation matrix if the number of 

observations per subject (or cluster) is small in a balanced and complete design (Horton 

& Lipsitz, 1999).  Lastly, one can assume that observations within subject are independent 

of each other; this approach sacrifices one of the benefits of using GEE because it does 

not account for within-subject correlation but is still useful in model fitting (as a base 

model).  

 

To specify a link function for the study, a Box-Cox Test was performed on 

the regression specification.  The purpose of the Box-Cox Test is to determine the 

relationship between xβ and E (y|x).  The Box-Cox Test finds the value of estimated 

maximum likelihood of λ,  

  
                                  

 

Depending on the value of   λˆ, a link function is recommended as (Manning 2010):  

 

Yλ - 1         y(λ) 
   λ 
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· If λˆ = -1       inverse                (1/y) = Xβ + ε 
· If λˆ =  0       ln(y)                    ln(y) = Xβ + ε 
· If λˆ =  .5       square root              √y = Xβ + ε 
· If λˆ =  1                                         y = Xβ + ε 
· If λˆ =  2        square                       y2 = Xβ + ε (if skewed left) 

 

 
Table 11.  Working correlation matrix (Horton & Lipsitz, 1999) 

 

 

The modified Park Test is used to specify family distribution by 

determining relationship between raw-scale mean and variance functions, E(y|x), and Var 

(y|x) (W. G. Manning & Mullahy, 2001).  The modified Park Test first computes tentative 
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parameter estimates for a generalized linear model based on one's prior belief about the 

appropriate variance function.  The linear predictors from the tentative regression are used 

to obtain raw-scale residuals.  After obtaining raw-scale residuals, the modified Part Test 

regresses the squared raw-scale residuals on a constant and the log of linear predictors in 

a generalized linear model with a Gamma distribution and log link.  The coefficient on the 

linear predictor tells which family distribution is the most appropriate.  

· If the coefficient = 0, Gaussian distribution.  (Variance is constant) 
· If the coefficient = 1, Poisson distribution.  (Variance is proportional to mean) 
· If the coefficient = 2, Gamma distribution.  (Variance is proportional to square of 

mean 
· If the coefficient = 3,  Inverse Gaussian or Wald distribution.  (Variance is 

proportional to cube of mean) 

 

4.8. Spline Regression  

To investigate whether changes in medication utilization were related to Part D, spline 

regression was adopted.  Spline regression is regression of line segments that are joined 

together at a special join points known as a spline knot (Marsh & Cormier, 2002).   Spline 

regression captures the slope change in joining two regression lines.  The spline regression 

performed with the purpose of examining the trend in medication utilization among dual 

eligibles under the Medicaid period, was different the trend in medication utilization 

among under Medicare Part D.  

 

Changes in slopes at a knot may imply that changes in medication 

utilization will be related to Part D.  For the study, with a knot in 2006, spline regression 
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examined a change in slopes between Pre-Part D and Post-Part D.  If slopes are different, 

changes in PDC would be related Part D effect.  Because the spline regression requires at 

least or more than four data points, at least two data points before Part D were needed.  

Hence, the data for the spline regression included PDC in the second half of 2004 of uses 

who had at least one claim in the first six months in 2004 (January through June in 2004) 

and PDC was measured every six month.  

 

4.9. Sensitivity Analyses  

In addition to the main analysis, I conducted two sensitivity analyses.  First, I estimated 

medication utilization by limiting the study sample to those who had at least two claims 

in each year in each therapeutic drug class so as to have the study sample be more 

homogenous in terms of long-term need of medication therapy.  To study medication 

utilization over more than one year, one proposition may need to be held: that medication 

therapy needs to have been undergone for long-term periods such as in the case of a 

chronic condition.  Otherwise, some medication use may be temporary, and it is not 

possible to study medication utilization over years.     

 

As discussed in the study population, the study sample was constructed 

based on claims not based on diagnosis such as major depression or schizophrenia which 

require relatively long -term treatment for managing symptoms.  Therefore, it was 

obviously possible to include in the study sample patients using antidepressants or 

antipsychotics for other temporal relief of symptoms such as sleeping disorders, which 
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may estimate medication utilization from the study sample consisting of the dual eligibles 

with at least one medication claim.  

 

Second, I also estimated medication utilization on those who had claims in 

all four years in order to check the possibility of selection bias that might affect results of 

the study.  If dual eligibles who may need less medication such as temporal users are more 

likely to stop utilize medication under Part D and only those who utilize more medication 

stay in the sample, this may result in increase in PDC under Part D.  

 

CHAPTER 5: RESULTS 

 

5.1. Antidepressants  

Descriptive Summary  

The final sample included 6,207 of dual eligible beneficiaries who had enrolled for four 

years and had at least one claim for antidepressants in 2004 (Table 12).  4,703 of dual 

eligibles were community based dual eligibles and 1,504 were nursing home dual eligibles.  

The majority of dual eligibles were female, but nursing home dual eligibles had a higher 

percentage of females (69.25% for community based dual eligibles and 79.12% for 

nursing home dual eligibles).  Community based dual eligibles were younger than nursing 

home residents.  The mean age was 60.30 years old for community based dual eligibles 

and 81.25 years old for nursing home dual eligibles.  Community based dual eligibles had 
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a higher percentage of non-whites than nursing home dual eligibles did (27.43% for 

community based dual eligibles and 18.75% for nursing home residents).  Florida and 

Texas, the two most represented states, accounted for more than 50% of dual eligible 

population for both groups.   

 

The percentage of basis of eligibility showed large differences between two 

groups.  Disabled dual eligibles accounted for 69.16% of community based dual eligibles 

while they accounted for only 29.92% of nursing home dual eligibles.  Nursing home dual 

eligibles presented worse health statuses than community based dual eligibles.  They had 

higher prescription claims based risk adjustment scores and greater numbers for 

prescription drug use.  The mean prescription claims based risk score was 5.76 among 

community based dual eligibles and 6.41 among nursing home residents.  The mean 

number of unique therapeutic classes taken was 9.39 for community based dual eligibles 

and 10.58 for nursing home dual eligible.  
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Table 12. Characteristics of antidepressant users  
 Community Based Dual Eligibles Nursing Home Dual Eligibles 

Prescription Drug 
Coverage  program  Medicaid   Part D  Medicaid  Part D  

No. of dual eligibles w/ 
4 years enrollment and 
at least one claim in 
2004   

4,703 4,703 1,504 1,504 

Demographic Characteristics      
Age, Mean (SD)   58.29(16.81) 60.30(16.82) 79.10(11.53) 81.11(11.53) 
Female,% (No)   69.25(3,257) 69.25(3,257) 79.12(1,190) 79.12(1,190) 
Race, %(No)       

   White   72.57(3,413) 72.57(3,413) 81.25(1,222) 81.25(1,222) 
   Black   8.89(418) 8.89(418) 12.1(182) 12.1(182) 
   Asian   1.02(48) 1.02(48) 0.33(5) 0.33(5) 
   Hispanic   14.71(692) 14.74(693) 5.45(82) 5.45(82) 
   Others  2.81(132) 2.79(131) 0.86(13) 0.86(13) 

State of Residence , % (No)      
   Arkansas  6.15(289) 6.10(287) 6.65(100) 6.65(100) 
   Florida  28.92(1,360) 28.96(1,362) 28.06(422) 27.99(421) 
   Minnesota  11.93(561) 11.95(562) 1.13(17) 1.13(17) 
   New Mexico  4.23(199) 4.25(200) 1.46(22) 1.46(22) 
   Pennsylvania  9.65(454) 9.65(452) 23.4(352) 23.4(352) 
   Texas  24.01(1,129) 23.96(1,127) 32.38(487) 32.38(487) 
   Vermont  1.79(84) 1.81(85) 1.26(19) 1.33(20) 
   Washington   13.33(627) 13.31(626) 5.65(85) 5.65(85) 
Basis of Eligibility      

Disabled  (No) 69.00(3,245) 69.16(3,252) 29.92(450) 29.92(450) 
Health Status      

Rx risk score,  
Mean (SD)  5.50(2.99) 5.76(3.14) 6.44(3.10) 6.41(3.14) 

No. of unique  
therapeutic drug  
class taken,  
Mean (SD)  

8.87(5.13) 9.39(5.16) 9.98(5.13) 10.58(4.90) 
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Association of Factors with PDC 

Table 13 presents association of factors with PDC to antidepressants based on the 

specification adjusted for age, gender, race, basis of eligibility, the number of unique 

therapeutic drug class taken, RX-risk score, state fixed effects, Part D, and interaction 

terms of Part D and state fixed effects.  Age had positive association with PDC among 

community based dual eligible and it was statistically significant (P=0.02).  On the other 

hand, age had a negative association with PDC among nursing home dual eligible nit was 

not statistically significant.  “Being female” was not significantly associated with PDC in 

both groups.  “Being disabled” was positively associated with PDC for community based 

dual eligibles, which were statistically significant (p=0.00).  Being disabled did not have 

a statistically significant association with PDC for nursing home dual eligible.  “Being 

black” had a negative association with PDC in both groups relative to “being white” and 

this was statistically significant for both groups (p=0.00 for community base dual eligible 

and for nursing home dual eligible).   

 

The number of unique therapeutic drug classes taken was associated with 

lower PDC in both groups but this was statistically significant only for nursing home dual 

eligibles (p=0.01).  RX risk score was positively associated with PDC but this was 

statistically significant only for community based dual eligibles (p=0.00).  
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Table 13.  Association of factors with PDC to antidepressants  
 Community Based Dual Eligibles  Nursing Home Dual Eligibles  

 Coefficie
nt 

Standard 
Error P>|z| Coefficient Standard 

Error P>|z| 

Age 0.001 0 0.022 -0.002 0.001 0.016 

Female -0.023 0.012 0.053 0.008 0.014 0.557 

Disable 0.088 0.018 0 -0.01 0.014 0.472 

Black -0.137 0.024 0 -0.069 0.019 0 

Asian -0.141 0.075 0.062 0.083 0.054 0.123 

Hispanic -0.103 0.02 0 -0.055 0.029 0.058 

Other -0.034 0.031 0.267 -0.081 0.067 0.229 
No. of unique 
therapeutic 
drug class 
taken  

-0.003 0.001 0.07 -0.005 0.002 0.009 

RX-risk score 0.011 0.003 0 0.005 0.003 0.082 

Part D 0.14 0.029 0 -0.015 0.028 0.587 

Florida -0.004 0.035 0.907 -0.161 0.03 0 

Minnesota 0.186 0.035 0 -0.04 0.068 0.558 

Texas 0.021 0.036 0.562 -0.052 0.026 0.05 

New Mexico -0.014 0.05 0.779 0.061 0.03 0.044 

Pennsylvania  0.161 0.037 0 0.008 0.026 0.773 

Vermont 0.184 0.047 0 -0.059 0.073 0.416 

Washington  0.166 0.035 0 -0.038 0.036 0.29 
Minnesota 
#Part D -0.105 0.031 0.001 0.029 0.064 0.653 

New Mexico 
#Part D -0.128 0.045 0.005 -0.095 0.039 0.016 

Florida#Part_
D -0.047 0.032 0.144 0.082 0.034 0.016 

Pennsylvania 
#Part D -0.131 0.033 0 -0.013 0.031 0.683 

Texas#Part D -0.073 0.032 0.023 0.001 0.031 0.978 
Vermont#Part 
D -0.134 0.041 0.001 0.046 0.092 0.616 

Washington # 
Part D -0.117 0.031 0 0.011 0.039 0.775 

_cons 4.056 0.049 0 4.635 0.057 0 
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Probability of Having an Antidepressant Claim  

The percentage of having at least one antidepressant claim gradually decreased over the 

years in both groups of community based dual eligibles and of nursing home dual eligible 

(Table 14).  Among community based dual eligibles who had a claim in 2004, 81.50%, 

79.27% and 76.95% had a claim in 2005, 2006 and 2007, respectively.  Among nursing 

home dual eligibles who had a claim in 2004, 90.82%, 88.16%, and 85.57% had a claim 

in 2005, 2006, and 2007, respectively.  

  

Based on the specification adjusted for age, gender, race, basis of eligibility, 

the number of unique therapeutic drug classes taken, RX-risk score, state fixed effects, 

Part D, and interaction term of Part D and state fixed effects, the adjusted probability of 

having a claim in antidepressants confirmed this trend of decrease in having a claim (Table 

14).  The adjusted probability for community based dual eligibles was 84.34%, 82.18%, 

and 79.66% in 2005, 2006 and 2007, respectively.  The adjusted probability for nursing 

home was 92.66% in 2005 and decreased to 90.52% in 2006 and 88.10% in 2007.  A larger 

reduction in the probability from 2006 to 2007 was observed in both groups.  The adjusted  

probability for community based dual eligible decreased by 2.52 % from 2006 to 2007 

while it went down by 2.17% from 2005 to 2006, and they were significantly different 

(p=0.00).  The adjusted probability for nursing home dual eligibles decreased by 2.51% 

from 2006 to 2007 while it reduced by 2.14% from 2005 to 2006.  Changes in the 

probability between 2005-2006 and 2006-2007 were statistically significantly different 

(p=0.00). 
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Table 14.  Probabilities of having claims for antidepressants 

  Community based dual eligibles  Nursing home dual eligibles  

 Medicaid Part D Medicaid Part D 

 2005 2006 2007 2005 2006 2007 

No. of those w/ 
continuous 
enrollment  & with 
at least one claim 
in 2004 

4,703 4,703 4,703 1,504 1,504 1,504 

% of dual eligibles 
with claims (No) 

81.5 
(3,833) 

79.27 
(3,728) 

76.9 
(3,619) 

90.82 
(1,366) 

88.16 
(1,326) 

85.57 
(1,287) 

Adjusted 
probabilities of 
having claims 

84.34 82.18 79.66 92.66 90.52 88.01 

Change in 
probability of 
having claims 

 -2.17 -2.52*  -2.14 -2.51* 

*:p<0.0001       
Adjusted for age, gender, race, basis of eligibility, the number of unique therapeutic drug class taken, 
RX-based risk adjustment, state fixed effects, Part D and interaction term of Part D and state fixed 
effects. 
  

The percentages of those with at least one claim, by state, are presented in 

Table 15.  Among community based dual eligible beneficiaries, all states exhibited 

decreases in the percentage of having a claim from year to year.  The rates of decrease 

from 2005-2006 and from 2006-2007 varied by state.  For Florida, New Mexico, 

Pennsylvania, Texas, Washington, the percentage reduction from 2005-2006 was larger 

than from 2006-2007.  New Mexico experienced the largest percentage reduction from 

2005 to 2006 with reduction by 6.15%.  For Arkansas, Minnesota and Vermont, the 

percentage reduction from 2006-2007 was larger than the percentage reduction from 2005-

2006.  Vermont had the largest percentage reduction from 2006 to 2007 with decrease by 

5.76%.  
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Table 15.  Percentage of those having a claim for antidepressants and unadjusted mean 
PDC among community dual eligibles by state 

Community Based Residents  

 Percentage of having a claim   Unadjusted mean PDC conditional on those 
with a claim 

 2005 2006 2007  2005 2006 2007 

AR 81.31 80.00 76.66  0.66 0.79 0.78 

FL 77.28 74.98 73.20  0.64 0.72 0.73 
MN 90.73 88.04 84.88  0.81 0.85 0.86 

NM 83.42 77.27 75.00  0.64 0.66 0.70 
PA 86.78 82.37 81.94  0.79 0.82 0.82 

TX 74.93 75.69 72.85  0.66 0.71 0.75 
VT 89.29 89.29 83.53  0.81 0.81 0.85 

WA 88.84 83.89 81.63  0.79 0.83 0.83 

Nursing Home Residents  

 Percentage of having a claim   Unadjusted mean PDC conditional on those 
with a claim 

  2005 2006 2007  2005 2006 2007 

AR 94.00 91.09 88.00  0.89 0.90 0.85 

FL 87.44 83.53 82.42  0.77 0.82 0.80 
MN 94.12 88.24 94.12  0.87 0.95 0.85 

NM 90.91 95.45 100.00  0.95 0.86 0.83 
PA 94.03 92.07 88.07  0.9 0.89 0.87 

TX 90.97 87.89 84.80  0.84 0.83 0.84 
VT 89.47 90.00 85.00  0.84 0.84 0.93 

WA 89.41 90.59 87.06  0.87 0.87 0.88 
 

Table 16 presents the adjusted probability of having a claim among 

community based dual eligibles by state.  All states had decreases in the probability under 

Part D, however, none were statistically significant except Arkansas (p=0.04).  
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Table 16.  Adjusted probability of having a claim among community based dual eligibles 

State N (%) in 2005 
Likelihood of 

having a claim in 
Pre-Part D 

Likelihood of 
having a claim in 

Post-Part D 

p-value for 
changes in 
likelihood 

AR 289(6.15) 0.84 0.80 0.04 
PA 454(9.65) 0.80 0.77 0.40 
TX 1,129(24.01) 0.76 0.75 0.42 
VT 84(1.79) 0.83 0.82 0.76 
WA 627(13.33) 0.84 0.80 0.07 
FL 1,360(28.92) 0.77 0.74 0.17 
NM 199 (4.23) 0.79 0.73 0.07 
MN 561 (11.93) 0.85 0.82 0.13 

Conditional on those with at least one claim ;adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX-based risk adjustment, state fixed effects, Part D 
and interaction term of Part D and state fixed effects. 

 

Table 17 presents the adjusted probability of having a claim among nursing 

home dual eligibles by state before and after Part D.  The probabilities of having a claim 

among dual eligibles in Arkansas, Pennsylvania, Texas, Florida, and Minnesota decreased 

in Part D while it increased among dual eligibles in Vermont, Washington, and New 

Mexico.  However, none of the decreases was statistically significant.  

 

Table 17.  Adjusted probability of having a claim among nursing home dual eligibles 

State N (%) in 2005 
Likelihood of 
having a claim 
in Pre-Part D 

Likelihood of 
having a claim 
in Post-Part D 

p-value for changes 
in likelihood 

AR 100(6.65) 0.94 0.91 0.10 
PA 352(23.4) 0.88 0.86 0.46 
TX 487(32.38) 0.85 0.82 0.51 
VT 19(1.26) 0.78 0.82 0.68 
WA 85(5.65) 0.83 0.85 0.74 
FL 422(28.06) 0.86 0.81 0.17 
NM 22(1.46) 0.88 0.96 0.45 
MN 17(1.13) 0.91 0.88 0.58 

Conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX-based risk adjustment, state fixed effects, Part D 
and interaction term of Part D and state fixed effects. 
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PDC and High Utilization (PDC >0.8)   

Table 18 shows unadjusted mean PDC and unadjusted percentage represented by those 

deemed the “high utilization” group among antidepressant users.  Among those who had 

a claim for antidepressants, the mean PDC and the percentage of the “high utilization” 

group under the Medicare Part D period (2006 and 2007) were greater than under 

Medicaid (2005) for community based dual eligibles.  PDC increased over the three-year 

period for community based dual eligibles.  PDC increased to 76.33% in 2006 and 77.95% 

in 2007 from 70.91% in 2005 and the percentage representing the “high utilization” group 

increased to 61.78% in 2006 and 65.16% in 2007 from 53.54% in 2005.  

 

Among nursing home dual eligibles, on the other hand, PDC and the 

percentage of those characterized as the “high utilization” group under Medicare Part D 

did not change, compared to those under Medicaid.  PDC was 84.24% in 2005, 85.21% in 

2006 and 84.24% in 2007.  74.38% of nursing home dual eligibles in 2005, 75.57% in 

2006 and 73.43% in 2007 were characterized as the high utilization group.  

 

Table 18.  Unadjusted PDC and high utilization group  

  Community Based Dual Eligibles  Nursing Home Dual Eligibles  

 Medicaid Part D Medicaid Part D 

 2005 2006 2007 2005 2006 2007 
Number of dual 
eligibles who were 
continuously 
enrolled and had at 
least one claim in 
2004   

4,703 4,703 4,703 1,504 1,504 1,504 
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% of dual eligibles 
with claims (no) 

81.5 
(3,833) 

79.27 
(3,728) 

76.95 
(3,619) 

90.82 
(1,366) 

88.16 
(1,326) 

85.57 
(1,287) 

 PDC conditional 
on those with 
claims(SD)   

70.91 
(30.21) 

76.33 
(27.95) 

77.95 
(27.68) 

84.25 
(23.06) 

85.21 
(21.18) 

84.24 
(22.23) 

Adherent  Group 
(PDC > 0.8),% 
(No) conditional 
on those with 
claims   

53.54 
(2,052) 

61.78 
(2,303) 

65.16 
(2,358) 

74.38 
(1,016) 

75.57 
(1,002) 

73.43  
(942) 

  

  Table 19 shows the adjusted PDC by state among community based dual 

eligibles based on the specification adjusted for adjusted for age, gender, race, basis of 

eligibility, the number of unique therapeutic drug class taken, RX-based risk adjustment, 

state fixed effects, Part D and interaction term of Part D and state fixed effects.  Among 

community dual eligibles, PDC in Pennsylvania, Vermont, and Washington was expected 

to increase under Part D because they had positive effects in PDC under Part D as 

discussed in the method section.  However, dual eligibles in these states had lower, but 

statistically insignificant changes in PDC under Part D.   

 

Changes in PDC among dual eligibles in Arkansas and Texas were 

hypothesized to be indeterminate because they had both positive effects from removing 

refill limits and prescription limits and negative effects from the net copayment change 

in PDC under Part D.  Therefore, the overall expected change in PDC depends on which 

effects had a greater force.  PDC in Arkansas statistically significantly increased under 

Part D (p=0.00).  The increase in PDC under Part D implies refill limits/prescription 

effects may have dominated over the net copayment effects.  PDC in Texas increased 

under Part D but I was not able to detect significance.  For dual eligibles in Florida, 
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New Mexico, and Minnesota, the expected changes were either a decrease or no change 

in PDC under Part D, and I was not able to detect insignificance in changes in PDC 

under Part D.   

  

Table 19.  Expected changes in PDC in Post-Part D and Adjusted PDC by state among 
community based dual eligibles  

  Hypothesized changes in PDC in Post-Part D Adjusted PDC  

State N (%) in 
2005 

No 
refill 
limit 

No RX 
limit 

Net 
copayment 
effect after 
accounting 

for state 
support 
program 

Expected 
changes 
in PDC 

Pre-
Part D 

Post-
Part D 

P-value 
for 

changes 
in PDC 

AR 289(6.15) + + X/- ? 65.3 75.4 0.00 
PA 454(9.65) + + + + 81.4 76.9 0.05 
TX 1,129(24.01) + + - ? 71.7 71.9 0.93 
VT 84(1.79) + X + + 84.5 78.6 0.07 
WA 627(13.33) + X X + 81.2 78.0 0.14 
FL 1,360(28.92) X X - - 70.3 72.1 0.31 
NM 199 (4.23) X X - - 69.6 65.3 0.15 
MN 561 (11.93) X X X/- - 82.8 80.3 0.25 
Conditional on those with at least one claim adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 

 

Table 20 presents the adjusted PDC by state among nursing home dual 

eligibles.  PDC among nursing home dual eligibles was expected to experience no 

change under Part D as discussed in the method section.  I was not able to detect 

significant changes in PDC under Part D in all states but Florida and New Mexico.  

Florida and New Mexico had statistically significant increases in PDC under Part D 

(p=0.03 for Florida, p=0.01 for New Mexico).  

 



87 
 

Table 20.  Adjusted PDC by state among nursing home dual eligibles   

State N (%) in 
2005 

No of those 
w/ claims in 

2005 

Adjusted 
PDC in Pre-

Part D 

Adjusted 
PDC in Post-

Part D 

p-value 
for 

changes 
in PDC 

AR 100(6.65) 94 89.3 87.6 0.49 
PA 352(23.4) 331 84.7 83.8 0.67 
TX 487(32.38) 443 81.3 81.3 0.98 
VT 19(1.26) 17 79.4 83.1 0.62 
WA 85(5.65) 76 81.2 82.1 0.79 
FL 422(28.06) 369 74.7 79.4 0.03 
NM 22(1.46) 20 89.4 81.4 0.01 
MN 17(1.13) 16 81.0 83.3 0.66 

Conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 

 

Table 21 shows the adjusted likelihood of high utilization among community 

based dual eligibles by state.  I was not able to detect statistically significant he change in 

the likelihoodin states except Arkansas and Florida, which confirmed adjusted trends 

found in PDC.  

 

Table 21.  Adjusted likelihood of high utilization group among community based dual 
eligibles  

State N (%) in 2005 Likelihood in 
Pre-Part D  

Likelihood  in 
Post-Part D  

p-value for changes 
in likelihood  

AR 289(6.15) 0.46 0.62 0.00 
PA 454(9.65) 0.70 0.67 0.35 
TX 1,129(24.01) 0.52 0.55 0.37 
VT 84(1.79) 0.72 0.66 0.23 
WA 627(13.33) 0.69 0.67 0.67 
FL 1,360(28.92) 0.51 0.57 0.03 
NM 199 (4.23) 0.51 0.48 0.49 
MN 561 (11.93) 0.70 0.71 0.72 

Conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 
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Table 22 presents the adjusted likelihood of high utilization group among 

nursing home dual eligibles.  I was not able to detect significance in changes in the 

likelihood under Part D except Florida which had an statistically significant increase in 

PDC (p=0.01) 

 

Table 22.  Adjusted likelihood of high utilization group among nursing home dual eligibles  

State N (%) in 2005 Likelihood in 
Pre-Part D  

Likelihood  in 
Post-Part D  

p-value for changes 
in likelihood  

AR 100(6.65) 0.88 0.81 0.07 
PA 352(23.4) 0.69 0.72 0.69 
TX 487(32.38) 0.62 0.66 0.47 
VT 19(1.26) 0.50 0.69 0.29 
WA 85(5.65) 0.64 0.68 0.64 
FL 422(28.06) 0.47 0.63 0.01 
NM 22(1.46) 0.86 0.66 0.06 
MN 17(1.13) 0.62 0.72 0.55 

Conditional on those with at least one claim adjusted age, gender, race, basis of eligibility, the number 
of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction term 
of Part D and state fixed effects 

 

Spline Regression 

In order to examine whether changes in PDC was related to Part D, I conducted a separate 

spline regression on each state with a significant change in PDC under Part D.  PDC was 

measured every six month from July 2004 to 2007 with a knot at January 2006.  The 

estimation was adjusted for age, gender, race, basis of eligibility, the number of unique 

therapeutic drug class taken, RX-risk score, Pre-Part D and Post-Part D.   

 

Table 23 presents coefficients of Pre-Part D and Post-Part D for PDC from 

spline regression.  Coefficients present slopes of PDC before and after Part D.  PDC 
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significantly changed under Part D among community dual eligibles in Arkansas and 

among nursing home dual eligibles in Florida and New Mexico.  I was not able to detect 

significance changes in slopes of medication utilization before and after Part D in these 

states, implying that changes in PDC were not related to Part D.   

 

Table 23.  Coefficients of pre-Part D and post-Part D from spline regression for 
antidepressants   

 Pre-Part D Post-Part D P-value for 
changes 

Arkansas among community dual eligibles (N=235 ) 0.04 0.09 0.17 

Florida among nursing home dual eligibles (N=370) -0.01 -0.04 0.35 

New Mexico among nursing home dual eligibles (N=20)  -0.03 -0.02 0.85 

Conditional on those with at least one claim adjusted age, gender, race, basis of eligibility, the number of 
unique therapeutic drug class taken, RX- risk score, Pre-Part D and Post-Part D 
 

Sensitivity Analyses 

PDC for Those Who Had at Least Two Claims in 2004  

To study medication utilization over more than one year, one proposition may need to be 

held: that medication therapy needs to have been undergone for long-term periods such as 

in the case of a chronic condition.  I estimated medication utilization by limiting the study 

sample to those who had at least two claims in each year in each therapeutic drug class so 

as to have the study sample be more homogenous in terms of long-term need of medication 

therapy.  Changes in PDC in each state also showed similar results from the main analysis 

on those with a least one claim in 2004.  Table 24 presents adjusted PDC among 
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community based dual eligibles.  Only Arkansas community based dual eligibles had a 

statistically significant increase in PDC (p=0.00).   

Table 24.  Adjusted PDC among community based dual eligibles that had at least two 
claims to antidepressants in 2004 

State N (%) Adjusted PDC 
in Medicaid 

Adjusted PDC 
in Part D 

p-value for changes in 
PDC 

AR 214(6.03) 70.9 78.5 0.00 
PA 370(10.43) 85.4 81.7 0.08 
TX 737(20.77) 76.7 76.8 0.96 
VT 72(2.03) 86.4 80.8 0.06 
WA 532(14.99) 83.9 82.5 0.47 
FL 971(27.37) 73.6 76.4 0.08 
NM 155(4.37) 72.7 71.3 0.63 
MN 155(4.37) 84.0 83.9 0.97 

-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction 
term of Part D and state fixed effects 

 

Table 25 presents the adjusted PDC among nursing home dual eligibles in 

eight states.  Florida and New Mexico had significant changes in PDC under Part D 

(p=0.02 for Florida; p=0.04 for New Mexico).  

 

Table 25.  Adjusted PDC among nursing home dual eligibles who had at least two claims to 
antidepressants in 2004 

state N (%) Adjusted PDC 
in Medicaid 

Adjusted PDC 
in Part D 

p-value for changes in 
PDC 

AR 93 (6.93) 90.5 89.0 0.49 
PA 329(24.56) 85.6 84.5 0.55 
TX 437(32.56) 82.5 82.1 0.77 
VT 16(1.19) 84.1 85.4 0.79 
WA 75(5.59) 82.3 83.0 0.83 
FL 356(26.53) 76.8 81.2 0.02 
NM 20(1.49) 90.2 84.3 0.04 
MN 16(1.19) 81.3 83.1 0.72 

- PDC multiplied by 100 
- conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 
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PDC for Those Who Had Claims in Each Four Year 

If dual eligibles who may need less medication such as temporal users are more likely to 

stop utilize medication under Part D and only those who utilize more medication stay in 

the sample, this may result in increase in PDC under Part D.  To check this possibility of 

selection bias that might affect results of the study, I also estimated medication utilization 

on those who had claims in all four years.  Table 26 and Table 27 present adjusted PDC 

for those who had a claim in each four year.  Results from this sensitivity analysis were 

consistent with those from the main analysis, which lessen concerns on selection bias.  

 

Table 26.  Adjusted PDC among community based dual eligibles that had a claim to 
antidepressant in each four year 

State Adjusted PDC in Medicaid Adjusted PDC in Part D p-value for changes in PDC 
AR 81.84 85.6 0.10 
PA 87.4 89.4 0.42 
TX 79.1 82.3 0.14 
VT 83.3 92.0 0.02 
WA 84.6 88.6 0.10 
FL 74.6 84.1 0.00 
NM 82.3 79.9 0.52 
MN 84.7 88.6 0.06 

-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the number 
of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction term of Part 
D and state fixed effects 

 

Table 27.  Adjusted PDC among nursing home dual eligibles that had a claim to 
antidepressant in each four year 

State Adjusted PDC in Medicaid Adjusted PDC in Part D p-value for changes in PDC 
AR 84.7 88.6 0.27 
PA 87.8 81.9 0.05 
TX 84.1 80.8 0.17 
VT 77.9 51.4 0.08 
WA 81.0 78.3 0.55 
FL 78.3 81.6 0.32 
NM 80.6 82.4 0.80 
MN 85.4 81.0 0.24 
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-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the number 
of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction term of Part 
D and state fixed effects 

 

5.2. Antipsychotics 

Descriptive Summary  

The sample included 3,312 of dual eligibles who had been enrolled for four years and had 

had at least one antipsychotic claim in 2004 (Table 28).  2,301 of dual eligibles were 

community based dual eligibles and 1,011 were nursing home dual eligibles.  Community 

based dual eligibles were younger than nursing home dual eligibles.  The mean age was 

53.10 years old for community based dual eligibles and 79.17 years old for nursing home 

residents.  Basis of eligibility showed large differences between the two groups.   

 

Disabled dual eligibles accounted for 86.79% of community based dual 

eligibles and 36.10% of nursing home dual eligibles.  Nursing home dual eligibles had 

worse health statuses than community based dual eligibles.  They had higher RX-risk 

score and greater numbers of unique therapeutic drug classes.  The mean RX-risk score 

was 5.99 for community based dual eligibles while 7.14 was for nursing home dual 

eligibles.  The number of unique therapeutic drug classes taken averaged 7.71 for 

community based dual eligibles and 9.83 for nursing home dual eligibles. 
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Table 28.  Characteristics of antipsychotic users  

  Community Based Dual Eligibles  Nursing Home Dual Eligibles  

 Prescription Drug 
Coverage  Program   Medicaid   Part D  Medicaid  Part D  

 Number of dual 
eligibles who were 
continuously enrolled 
and had at least one 
claim in 2004   

2,301  2,301 1,101 1,011 

Demographic Characteristics      
Age, Mean (SD)    51.10 (15.35)  53.10 (15.35) 77.18 (12.25) 79.17 (12.24) 

  Female (%)  53.54 (1,232) 53.54 (1,232) 76.36 (772) 76.36 (772) 
  Race (%)      

 White   74.53 (1,751) 74.53 (1,751) 76.46 (773) 76.46 (773) 
 Black   13.04 (300) 13.04 (300) 16.62 (168) 16.62 (168) 
 Asian   0.74 (17) 0.74 (17) 0.49 (5) 0.49 (5) 
 Hispanic   9.08 (209) 9.08 (209) 5.64 (57) 5.64 (57) 
 Others  2.61 (60) 2.61 (60) 0.79 (8) 0.79 (8) 

 State (%)      
 Arkansas  4.95 (114) 4.95 (114) 7.62 (77) 7.62 (77) 
 Florida   30.38 (699)  30.47 (701) 26.71 (270) 26.61 (269) 
 Minnesota   16.91 (389)  16.91 (389) 1.68 (17) 1.68 (17) 
 New Mexico   3.30 (76)  3.3 (76) 1.48 (15) 1.58 (16) 
 Pennsylvania  9.43 (217) 9.43 (217) 19.68 (199) 19.68 (199) 
 Texas   20.12 (463)  20.08 (462) 38.28 (387) 38.28 (387) 
 Vermont   2.17 (50)  2.17 (50) 0.69 (7) 0.69 (7) 
 Washington    12.73 (293)  12.69 (292) 3.86 (39) 3.86 (39) 

 Basis of Eligibility      
 Disabled (No)  86.70 (1,995)  86.79 (1,997) 36.10 (365) 36.1 (365) 

 Health Status       
    Rx risk score,  

Mean (SD)   5.79 (3.04)  5.99 (3.08) 7.25 (3.03) 7.14 (0.09) 

    Number of unique 
therapeutic  classes  
taken, Mean (SD)  

6.85 (5.20) 7.71 (5.06) 9.0(4.93) 9.83 (4.68) 
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Factors Associated with PDC 

Table 29 presents association of factors with PDC to antipsychotics based on the 

specification adjusted for age, gender, race, basis of eligibility, the number of unique 

therapeutic drug class taken, RX-risk score, state fixed effects, Part D and interaction term 

of Part D and state fixed effects.  Age was positively associated with PDC among 

community based dual eligible, but statistically insignificant.  On the other hand, age 

showed a negative association with PDC nursing home dual eligible, which was 

statistically significant (p=0.00).  “Being female” had statistically significantly negative 

association with PDC for community based dual eligibles (p=0.00). 

 

“Being disabled” was significantly and positively associated PDC among 

community dual eligibles (p=0.00).  Being of black racial background had a negative 

association with PDC for both groups but this was statistically significant only for 

community based dual eligibles (p=0.00).  The number of unique therapeutic drug classes 

taken had a negative association with PDC in both groups but this was statistically 

significant only for nursing home dual eligibles (p=0.01).  RX risk score had a positive 

association with PDC but it was insignificant for both groups. 
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Table 29.  Association of factors associated with PDC to antipsychotics 
 Community based dual eligibles  Nursing home dual eligibles  

 Coefficient  Standard 
Error  P>|z| Coefficient  Standard 

Error  P>|z| 

Age 0.000 0.001 0.528 -0.003 0.001 0.001 

Female -0.040 0.013 0.002 0.005 0.019 0.779 
Disabled 0.148 0.034 0.000 -0.011 0.022 0.629 

Black -0.062 0.022 0.004 -0.029 0.021 0.155 
Asian -0.116 0.091 0.201 0.099 0.113 0.385 

Hispanic -0.015 0.026 0.579 0.003 0.031 0.929 
Other 0.001 0.043 0.977 -0.007 0.082 0.936 

No. of Unique 
therapeutic drug 
class taken  

-0.006 0.002 0.005 -0.006 0.003 0.048 

RX-risk score  0.002 0.003 0.593 0.003 0.004 0.552 

Part D 0.073 0.033 0.028 0.009 0.044 0.843 

Florida  -0.074 0.045 0.105 -0.176 0.048 0.000 
Minnesota  0.111 0.045 0.013 0.022 0.071 0.756 

Texas 0.018 0.045 0.693 -0.047 0.043 0.284 
New Mexico  -0.005 0.069 0.941 -0.079 0.108 0.464 

Pennsyvania  0.122 0.047 0.010 -0.005 0.046 0.916 
Vermont 0.11 0.059 0.065 -0.182 0.245 0.457 

Washington  0.078 0.048 0.100 -0.128 0.084 0.125 
Florida#Part D 0.087 0.038 0.022 0.143 0.053 0.008 
Minnesota#Part D -0.036 0.036 0.317 -0.050 0.06 0.404 
New Mexico#Part 
D  -0.133 0.059 0.024 0.103 0.096 0.286 

Penssivania #Part 
D -0.039 0.038 0.301 -0.012 0.05 0.813 

Texas#Part D -0.034 0.037 0.361 0.006 0.048 0.894 

Vermont#Part D 0.008 0.048 0.872 -0.394 0.297 0.185 
Washington#Part 
D -0.019 0.038 0.626 0.082 0.068 0.228 

_cons 4.213 0.068 0.000 4.691 0.086 0.000 
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Probability of Having a Claim in Antipsychotics 

The percentage comprised by those having at least one claim in antipsychotics gradually 

decreased each subsequent year of the study period in both subgroups –the community 

based dual eligible and the nursing home dual eligible groups (Table 30).  Among 

community based dual eligibles, 85.96%, 84.05% and 83.05% still had claims in 

antipsychotics in 2005, 2006, and 2007, respectively.  Among nursing home dual eligibles, 

85.76%, 74.98%, and 71.71% still had a claim in antipsychotics in 2005, 2006, and 2007, 

respectively.  

 

Table 30.  Probabilities of having a claim in antipsychotics 

Probabilities of Having a Claim for Antipsychotics  

  Community Based Dual Eligibles  Nursing Home Dual  
Eligibles  

 Medicaid  Part D  Medicaid  Part D 

  2005 2006 2007 2005 2006 2007 

 No. of those 
with continuous 
enrollment  & 
with at least one 
claim in 2004   

2,301 2,301 2,301 1,011 1,011 1,011 

% of dual 
eligibles with 
claims (No) 

85.96 (1,978) 84.05 
(1,934) 

83.05 
(1,911) 85.76 (867) 74.98 

(758) 
71.71 
(725) 

Adjusted 
probability of 
having claims  

89.53 86.21 85.40 89.36 77.64 74.31 

Change in 
probability of 
having claims  

 -3.32 -0.81  -11.72 -3.33* 

*: p<0.000             

 

Based on the specification adjusted for age, gender, race, basis of eligibility, 

the number of unique therapeutic drug class taken, RX-risk score, state fixed effects, Part 
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D and interaction term of Part D and state fixed effects, the adjusted probability of having 

a claim for antipsychotics confirmed this trend of decrease in having a claim.  Among the 

community based dual eligible, the adjusted probability was 89.53% in 2005 and declined 

to 86.21% in 2006 and 85.40% in 2007.  Among the nursing home dual eligible, the 

adjusted probability was 89.36% in 2005 and decreased to 77.64% in 2006 and 74.31% in 

2007.  A larger decrease in the probability from 2005 to 2006 was observed in both groups.  

Among community dual eligibles, the probability decreased by 3.32 % from 2005 to 2006 

while it went down only by 0.81% from 2005 to 2006.  The probability of having a claim 

for nursing home dual eligibles decreased by 11.72% from 2005 to 2006 while it reduced 

by 3.33% from 2006 to 2007.  Changes in the probability between 2005-2006 and 2006-

2007 were statistically significantly different for both groups (p=0.00). 

 

The unadjusted percentages of those having claims, arranged by state, are 

presented in (Table 31.  Percentage of having a claim for antipsychotics and PDC among 

community based dual eligibles.  Among community based dual eligible beneficiaries, 

Arkansas, Minnesota, New Mexico, Pennsylvania, Texas, and Washington showed 

decreases in their respective percentage of having claims over the years of the study period.  

For nursing home dual eligibles, Arkansas, Florida, New Mexico, Pennsylvania, Texas, 

Vermont, and Washington presented a decrease in the percentage of having claims over 

the years.  
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Table 31.  Percentage of having a claim for antipsychotics and PDC among community 
based dual eligibles  

Antipsychotics: Community based dual eligibles  

 Percentage of having a claim  unadjusted PDC  cond'l on those with claims  

 2005 2006 2007  2005 2006 2007 

AR 87.72 87.07 82.46  0.76 0.82 0.81 
FL 79.69 79.43 80.17  0.68 0.81 0.80 

MN 91.52 90.98 88.95  0.84 0.88 0.89 
NM 77.63 72.00 60.53  0.74 0.67 0.81 

PA 93.09 85.71 84.79  0.83 0.89 0.89 
TX 85.75 84.42 83.55  0.76 0.78 0.80 

VT 90.00 92.00 94.00  0.83 0.91 0.90 
WA 89.42 84.64 84.25  0.79 0.87 0.87 

Antipsychotics: Nursing home dual eligibles  

 Percentage of having a claim  unadjusted PDC  cond'l on those with claims  

 2005 2006 2007  2005 2006 2007 

AR 83.12 84.62 75.32  0.84 0.85 0.84 

FL 83.70 71.27 67.66  0.71 0.82 0.82 
MN 88.24 88.24 88.24  0.9 0.85 0.92 

NM 80.00 75.00 68.75  0.76 0.88 0.87 
PA 85.93 72.86 72.86  0.83 0.84 0.83 

TX 87.86 76.23 73.39  0.80 0.82 0.80 
VT 71.43 57.14 42.86  0.70 0.36 0.66 
WA 87.18 76.92 69.23  0.75 0.85 0.81 
 

Table 32 presents adjusted probabilities of having a claim among 

community based dual eligibles by state before and after Part D based on the specification 

adjusted for age, gender, race, basis of eligibility, the number of unique therapeutic drug 

class taken, RX- risk score, state fixed effects, Part D, and interaction term of Part D and 

state fixed effects.  All states except Vermont and Florida each showed decreases in their 



99 
 

respective probability of having claims.  None of the changes were significant except in 

the case of Pennsylvania (p=0.01).   

 

Table 32.  Adjusted probabilities of having claims among community based dual eligibles 

state N (%) in 2005 Likelihood of having 
a claim in Medicaid 

Likelihood of having 
a claim in Part D 

p-value for changes 
in likelihood 

AR 289(6.15) 87.33 83.22 0.12 
PA 454(9.65) 92.89 86.25 0.01 
TX 1,129(24.01) 84.76 83.99 0.76 
VT 84(1.79) 87.33 91.23 0.39 
WA 627(13.33) 87.10 83.10 0.16 
FL 1,360(28.92) 81.46 82.49 0.66 
NM 199 (4.23) 78.57 69.66 0.07 
MN 561 (11.93) 87.07 86.64 0.86 

-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction 
term of Part D and state fixed effects 

 

Table 33 presents the adjusted probabilities of having a claim among 

nursing home dual eligibles by state.  All states had decreases in the probability under Part 

D. Pennsylvania, Texas, Washington and Florida had significant decreases (p=0.00 for PA, 

p=0.00 for TX, p=0.00 for WA).    

Table 33.  Adjusted probabilities of having claims among nursing home dual eligibles 
state     N (%) in 2005 Likelihood of having 

a claim in Medicaid 
Likelihood of having 

a claim in Part D 
p-value for changes 

in likelihood 
AR 100(6.65) 83.22 81.93 0.71 
PA 352(23.4) 86.35 65.07 0.00 
TX 487(32.38) 86.33 66.85 0.00 
VT 19(1.26) 68.76 51.72 0.27 
WA 85(5.65) 87.67 63.52 0.00 
FL 422(28.06) 86.36 63.33 0.00 
NM 22(1.46) 78.99 61.21 0.12 
MN 17(1.13) 85.49 75.20 0.08 

- PDC multiplied by100 
- conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 
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PDC and High Utilization (PDC >0.8)   

Table 34 shows unadjusted mean of PDC and an unadjusted percentage comprising those 

characterized as a “high utilization” group among antipsychotic users.   Among those who 

had drug claims for antipsychotics, the mean PDC and the percentage of comprising the 

“high utilization” group under the Medicare Part D period (2006 and 2007) was greater 

than that under Medicaid (2005) for community based dual eligibles.  PDC increased over 

the three years for community based dual eligibles.  To be more specific, PDC increased 

to 83.04% in 2006 and 83.82% in 2007 from 76.52% in 2005; and the percentage 

comprising the “high utilization” group increased to 74.04% in 2006 and 75.46% in 2007 

from 63.75% in 2005.   

 

Nursing home dual eligibles also presented an increase in mean PDC and 

the percentage comprising the “high utilization” group under Medicare Part D.  

Specifically, the mean PDC was 82.73 % in 2006 and 81.60 % in 2007 from 78.07 % in 

2005.  The percentage comprising the “high utilization” group was 65.28 % in 2005, 70.32 % 

in 2006, and 68.00% in 2007.  

 

Table 34.  Unadjusted PDC and high utilization group  
 Community Based Dual Eligibles Nursing Home Dual Eligibles 

 Medicaid Part D Medicaid Part D 

Year 2005 2006 2007 2005 2006 2007 
Number of dual eligibles 
who were continuously 
enrolled and had at least 
one claim in 2004 

2,301 2,301 2,301 1,011 1,011 1,011 

% of dual eligibles with 
claims (no) 

85.96 
(1,978) 

84.05 
(1,934) 

83.05 
(1,911) 

85.76 
(867) 

74.98 
(758) 

71.71 
(725) 
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PDC conditional on 
those with claims (SD) 76.52 

(29.17) 
83.04 

(24.78) 
83.82 

(24.80) 
78.07 

(27.41) 
82.73 

(23.03) 
81.60 

(23.73) 

High Utilization group 
(PDC > 0.8),% (No) 
conditional on those with 
claims 

63.75 
(1,261) 

74.04 
(1,432) 

75.46 
(1,442) 

65.28  
(566) 

70.32 
(533) 

68.00 
 (493) 

  

Table 35 shows adjusted PDC by state among community based dual 

eligibles.  PDC in Pennsylvania, Vermont, and Washington was expected to increase under 

Part D as discussed in the method section.  PDC in these states did indeed increase under 

Part D; however, I was not able to detect significance in these increases.  PDC in Arkansas 

and Texas, was expected to be indeterminate in the method section.  PDC in Arkansas 

statistically significantly increased in Part D (p=0.03), which implies that refill 

limits/prescription effects may dominate over net copayment effects.  PDC in Texas 

increased under Part D but I was not able to detect statistical significance.  For dual eligible 

in Florida, New Mexico and Minnesota, the expected changes were either a decrease or 

no change in PDC under Part D, and I was not able to detect significant changes, except 

Florida (p=0.00).  

 
Table 35.  Expected changes in PDC in Post-Part D and adjusted PDC by state among 
community based dual eligibles  
  Hypothesized changes in PDC in Post-Part D Adjusted PDC  

state N (%) in 2005 
No 

refill 
limit  

No RX 
 limit  

Net 
copyament 
effect after 
accounting 

for state 
support 
program  

Expected 
changes 
in PDC  

 Pre-
Part D 

Post-
Part D 

P-value 
for 

changes 
in PDC 

AR 114(4.95) + + X/- ? 73.9 79.2 0.03 

PA 217 (9.43) + + + + 85.0 88.0 0.31 
TX 463 (20.12) + + - ? 77.3 80.6 0.17 

VT 50 (2.17) + X + + 84.8 91.6 0.10 
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WA 293 (12.73) + X X + 81.6 86.1 0.11 

FL 699(30.38) X X - - 72.2 82.5 0.00 
NM 76(3.30) X X - - 75.8 71.4 0.30 

MN 389(16.91) X X X/- - 83.4 86.8 0.16 
-PDC multiplied by 100 
-Conditional on those with at least one claim adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction 
term of Part D and state fixed effects 

 

 

Table 36 presents the adjusted PDC by state among nursing home dual 

eligibles.  PDC among nursing home dual eligibles was not expected to change 

substantially under Part D as discussed in the method section.  Vermont was the only state 

with a decrease in PDC under Part D.  Other states had an increase in PDC.  However, I 

was not able to detect significance in changes in PDC except for Florida (p=0.00).  

 

Table 36.Adjusted PDC by state among nursing home dual eligibles   

State N (%) in 2005 No of those w/ 
claims in 2005 

Adjusted PDC 
in Medicaid 

Adjusted PDC in 
Part D 

p-value for 
changes in PDC 

AR 77(7.62)         64      83.6      83.6 0.99 
PA 199 (19.68) 171 77.7 79.9 0.48 
TX 387 (38.28) 340 75.8 79.0 0.18 
VT 7 (0.69) 5 65.0 45.6 0.19 
WA 39 (3.86) 34 68.9 77.4 0.07 
FL 270(26.71) 226 68.3 79.0 0.00 
NM 15 (1.48) 12 72.1 82.9 0.13 
MN 17 (1.68) 15 79.7 78.8 0.85 

-PDC multiplied by 100 
- conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 
 

Table 37 presents the adjusted likelihoods of “high utilization” among 

community based dual eligibles by state.  All states had an increase in the likelihood of 
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“high utilization” but New Mexico under Part D.  The probability in New Mexico 

decreased to 57.35% under Part D from 67.85% under Medicaid, however, I was not able 

to detect statistical significance.  Only Arkansas and Florida had statistically significant 

changes in their respective probability (p=0.02 for Arkansas, p=0.00 for Florida). 

 

Table 37.  Adjusted likelihood of high utilization group among community based dual 
eligibles  

state N (%) in 2005 Likelihood in 
Medicaid 

Likelihood  in 
Part D 

p-value for changes 
in likelihood 

AR 114(4.95) 59.92 69.90 0.02 
PA 217 (9.43) 76.57 82.23 0.14 
TX 463 (20.12) 64.30 69.80 0.14 
VT 50 (2.17) 76.66 86.95 0.12 
WA 293 (12.73) 72.28 78.56 0.09 
FL 699(30.38) 56.85 73.14 0.00 
NM 76(3.30) 67.85 57.35 0.11 
MN 389(16.91) 74.71 82.64 0.01 

-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the number 
of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and interaction term of 
Part D and state fixed effects 

 

Table 38 presents the likelihood of high utilization among nursing home 

dual eligibles.  States such as Arkansas, Vermont, and Minnesota each had decreases in 

their respective probability while other states had increases under Part D.  However, only 

Florida had a significant change in the likelihood of high utilization under Part D (p=0.00). 

 
Table 38.  Adjusted likelihood of high utilization group among nursing home dual eligibles  

State N (%) in 2005 Likelihood in 
Medicaid  

Likelihood  in 
Part D  

p-value for changes in 
likelihood  

     AR 77(7.62) 78.81 75.24 0.56 
PA 199 (19.68) 60.96 62.86 0.80 
TX 387 (38.28) 56.56 60.39 0.50 
VT 7 (0.69) 40.15 18.79 0.32 
WA 39 (3.86) 47.13 60.68 0.21 
FL 270(26.71) 42.68 59.94 0.01 
NM 15 (1.48) 53.13 66.30 0.35 
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Spline Regression   

In order to examine whether changes in PDC was related to Part D, I conducted a separate 

spline.  Table 39 presents coefficients of Pre-Part D and Post-Part D for PDC from spline 

regression.  I was not able to detect significant changes in slopes of medication utilization 

before and after Part D in these states, implying that changes in PDC were not related to 

Part D.   

 

Table 39.  Coefficients of pre-Part D and post-Part D from spline regression for 
antipsychotics 

  Pre-Part D Post-Part D P-value for changes  

Arkansas among community dual eligibles (N=103 ) 0.04 0.10 0.19 

Florida among community based dual eligibles 
(N=610) 0.01 0.00 0.93 

Florida among nursing home dual eligibles (N=236)  0.01 0.00 0.85 

 

Sensitivity Analyses  

PDC for Those Who Had at Least Two Claims in 2004  

I estimated medication utilization by limiting the study sample to those who had at least 

two claims in each year in each therapeutic drug class so as to have the study sample be 

more homogenous in terms of long-term need of medication therapy.  To study medication 

MN 17 (1.68) 67.99 65.91 0.87 
-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for  age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 
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utilization over more than one year, one proposition may need to be held: that medication 

therapy needs to have been undergone for long-term periods such as in the case of a 

chronic condition.  

 

Changes in PDC in each state also showed similar results from the main 

analysis (Table 40 & Table 41).  Among community based dual eligibles, Texas, Vermont, 

Washington, those in Florida and Minnesota had significant increases in PDC (p=0.04 for 

Texas, p=0.02 for Vermont, p=0.01 for Florida, p=0.00 for Minnesota).  Among nursing 

home dual eligibles, those in Florida had a significant increase in PDC (p=0.00).   

 

Table 40.  Adjusted PDC among community based dual eligibles who had at least two 
claims to antipsychotics in 2004 

State N (%)  Adjusted PDC in 
Medicaid 

Adjusted PDC in  
Part D 

p-value for changes in 
PDC 

AR 86(5.04) 80.59 83.0 0.22 
PA 176(10.30) 84.7 89.0 0.06 
TX 340(19.91) 78.3 82.4 0.04 
VT 42(2.46) 84.6 91.5 0.02 
WA 222(13.00) 81.7 87.4 0.01 
FL 469(27.46) 73.4 84.3 0.00 
NM 44(2.58) 76.8 76.1 0.86 
MN 329(19.26) 83.0 88.9 0.00 

-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 

 

 
Table 41.  Adjusted PDC among nursing home dual eligibles who had at least two claims 
to antipsychotics in 2004 

State N (%)  Adjusted PDC in 
Medicaid Adjusted PDC in Part D p-value for changes in 

PDC 
AR 52(7.98) 84.9 84.3 0.87 
PA 136(20.86) 79.8 82.1 0.47 
TX 259(39.72) 78.1 80.2 0.37 
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VT 4(0.61) 64.2 53.5 0.38 
WA 26(3.99) 73.1 78.4 0.25 
FL 152(23.31) 71.8 81.0 0.00 
NM 9(0.61) 72.6 83.5 0.12 
MN 14(2.15) 79.8 82.1 0.52 

- PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 

 

PDC for Those Who Had a Claim in Each Four Year  

With the same motivation to check a selection bias as discussed for the antidepressant case, 

I also conducted a sensitivity analysis on those who had claims for antipsychotics in all 

four years.  Table 42 and Table 43 presents the effect of Part D on PDC among those who 

had claims in all four years.  Results from this sensitivity analysis were consistent with 

those from the main analysis, which lessens concerns on selection bias.  

 

Table 42.  Adjusted PDC among community based dual eligibles that had a claim to 
antipsychotics in each four year 

State Adjusted PDC in 
Medicaid 

Adjusted PDC in  
Part D 

p-value for changes in 
PDC 

AR 70.7 80.7 0.00 
PA 88.4 82.5 0.01 
TX 77.7 77.7 1.00 
VT 88.8 84.5 0.16 
WA 87.8 83.8 0.07 
FL 76.5 77.4 0.63 
NM 79.4 73.0 0.04 
MN 87.9 85.7 0.31 

-PDC multiplied by 100 
-conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 
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Table 43.  Adjusted PDC among nursing home dual eligibles that had a claim to 
antipsychotics in each four year 

State Adjusted PDC in 
Medicaid 

Adjusted PDC in 
Part D p-value for changes in PDC 

AR 91.4 89.0 0.27 
PA 87.6 86.1 0.44 
TX 84.4 83.5 0.59 
VT 80.6 87.9 0.34 
WA 84.9 85.0 0.98 
FL 78.6 81.7 0.12 
NM 90.5 84.0 0.02 
MN 85.9 87.4 0.77 

-PDC multiplied by 100 
-  conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, 
the number of unique therapeutic drug class taken, RX- risk score, state fixed effects, Part D, and 
interaction term of Part D and state fixed effects 

 

PDC and Probability of Having a Claim for Those with Dementia Diagnosis 

I examined PDC and probability of having a claim for those with dementia diagnosis using 

specification adjusted for age, gender, race, basis of eligibility, the number of unique 

therapeutic drug class taken, RX-risk score, state fixed effects and Part D. Table 44 

presents the adjusted probability of having a claim in antipsychotics among those with 

dementia diagnosis.  The adjusted probability was 91.42%, 90.43% and 88.71 % in 2005, 

2006 and 2007 respectively.  The probability decreased by 1.72 % from 2006 to 2007 

while it went down by 0.99% from 2005 to 2006, and they were significantly different 

(p=0.00).   

 

The adjusted probability among nursing home dual eligible was 84.75% in 

2005 and decreased to 75.89% in 2006 and 73.71% in 2007.  The probability showed quite 

a decrease by 8.86% from 2005 to 2006 while it reduced by 2.18% from 2006 to 2007.  
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Changes in the probability between 2005-2006 and 2006-2007 were significantly different 

(p=0.00).  

 

Table 44.  Adjusted probabilities of having a claim among those with dementia diagnosis 
 Community Based Dual Eligibles  Nursing Home Dual Eligibles 
 Medicaid Part D Medicaid Part D 

 2005 2006 2007 2005 2006 2007 

Adjusted probabilities 
of having a claim  91.42 90.43 88.71 84.75 75.89 73.71 

Change in probability 
of having a claim  
*: p<0.0001 

  0.99 1.72*   8.86 2.18* 

 

Table 45 shows the adjusted PDC among those who had dementia 

diagnosis.  For both groups of community based dual eligibles and nursing home dual 

eligibles, PDC significantly increased by 3.33 and 3.72 for community based dual 

eligibles and for nursing home dual eligibles, respectively (p=0.00 for community based 

dual eligibles; p=0.00 for nursing home dual eligibles)  

 
Table 45.  Adjusted PDC among those with dementia diagnosis  

 Community based dual eligible Nursing home dual eligible 

 Medicaid Part D 
P-value for 
change in 

PDC 
Medicaid Part D 

P-value for 
change in 

PDC 
Adjusted 

PDC 69.48 72.82 0.00 77.47 81.18 0.00 

conditional on those with at least one claim; adjusted for age, gender, race, basis of eligibility, the 
number of unique therapeutic drug class taken, RX- risk score, state fixed effects, and Part D 
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CHPATER 6: LIMITATIONS, FINDINGS, DISCUSSION AND 

POLICY IMPLICATION 

 

6.1. Limitation 

Due to the small sample size, I am not able to rule out the possibility of failing to capture 

statistical significant change in medication utilization for some states under Part D.  

Having a small sample size is known to be susceptible to type 2 error indicting “accepting 

null hypothesis even if it is not true.”  For the study, I linked two datasets: 100% of 

Medicaid data for eight states and 5% random sample of Medicare data.  From this linked 

data, I took a panel approach by measuring medication utilization on the same individual 

dual eligible over time separately in community based setting and in nursing home 

facilities in each eight state.  This resulted in a small sample size for some states.  The 

study found that some states had differences in medication utilization but this did not reach 

to statistically significance.  There can be at least two specific ways to increase the sample 

size.  Combination of states based on benefit designs or using a multi-year cross-sectional 

approach can increase the sample size so that the study can avoid type 2 error.  

 

My study is not free from possibility of bias due to attrition.  Death and 

loss of eligibility for dual eligible status are two main sources for attrition.  If attrition is 

made from death, analyses of data from the dual eligible who remained in the study over 

years are potentially biased towards those who are healthy enough to survive during the 

study period.  Those who died during the study period may share common characteristics 
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such as worse health condition, which would affect medication utilization and react to the 

change in prescription drugs program to Medicare from Medicaid differently than those 

who were alive and included in the study.  For example, if those who died are more 

sensitive to changes in prescription drug benefits such as quite large decrease in 

medication utilization under Medicare Part D, then my study can have underestimate the 

negative effect in medication utilization under Part D.  

 

Exclusion of dual eligibles who did not have claims for medication can 

also bias the result.  Dual eligibles may not have claims because physicians advise to stop 

medication probably due to 1) improvement of the symptom and 2) side effects from 

medication.  However, this case would not affect medication utilization under Part D 

because there is no reason to assume that physicians’ practice will differently be conducted 

under Part D.  On the other hand, patients may stop medication on their own decision.  

They stop medication for an economic reason.  For example, patients do not believe they 

obtain health benefit enough from taking medication, they would likely stop medication 

when they see challenges in terms of getting drugs such as increase in cost sharing and/or 

more restriction in utilization.  Or if they are temporal users such as taking prescription 

for off-label use, they could be more sensitive to increase in copayment for medication 

and ending up with stopping medication.  However, I checked this story by examining 

medication utilization by excluding those who had only one claim (possibly a temporal 

user) and the result was consistent.  Therefore, the temporal use did not introduce a bias. 
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This study has several limitations related to internal validity, external 

validity, and inability of argument for appropriate utilization.  First, the study design 

inherently does not have a control group.  Because data was unavailable, I was not able to 

find a control group that shared characteristics similar to those of a typical treatment group 

but had not had their prescription drug coverage transferred to Medicare Part D from 

Medicaid.  This absence of a control group can pose a potential problem for internal 

validity, because any change in medication utilization could be due to a factor other than 

Part D.  For instance, medication utilization among users of antipsychotics or 

antidepressants can tend to decrease (or increase) over time.  However, adopting spline 

regression to examine whether the trend in medication utilization prior to implementation 

of Part D was different from the trend after it will address the threat to internal validity 

from the absence of a control group.  

 

Second, study results may not be generalizable to all dual eligibles because 

the study focused on eight states which represent 19% of all dual eligibles in the United 

States.  Medication utilization among dual eligibles in other states that have different 

combinations of baseline Medicaid policy and a wraparound program could differently be 

affected from the transition to Part D from a Medicaid program.  Third, because the study 

examined antidepressants and antipsychotics, results may not be generalizable to other 

therapeutic drug classes, which respond differently to changes in prescription drug 

benefits.  Furthermore, non-protected therapeutic drug classes are subject to more changes 

in benefit designs under Part D.  However, the ongoing study on antihypertensive that I 
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am currently working on provides a similar finding, indicating no change in medication 

utilization.  

 

The method of constructing a study sample based on claims rather than 

diagnosis does not allow the study to argue for appropriate utilization for continuous drug 

uses.  As discussed, the study sample was constructed based on claims to antidepressants 

and/or antipsychotics, not based on diagnoses such as depression or schizophrenia, which 

require relatively long-term medication therapy.  There is a possibility that uses of 

antidepressants and antipsychotics that are prescribed for off-label uses (often temporal 

uses) were included, and in such cases, inappropriate utilization of drugs cannot be ruled 

out.  For instance, antipsychotics are often prescribed to the elderly and in the long-term 

care setting to manage behavioral symptoms and disturbances due to dementia.  

Approximately 25% of nursing home elderly are thought to be using antipsychotics for 

dementia (Polinski, Wang, & Fischer, 2007).   

 

I want to note that changes in medication utilization by measuring PDC do 

not imply “clinical meaningful change.”  “Clinically meaningful change” can be defined 

as a noticeable, appreciable difference that is of value to change, thus determining 

clinically meaningful is not in my ability, and it is out of the scope for my study that does 

not argue for clinically meaningful change.  

 

6.2. Findings 
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The study did not find any empirical support for concerns regarding disruption of 

medication utilization among dual eligibles.  For antidepressants, in general, medication 

utilization significantly increased among community dual eligibles under Part D, while no 

change was observed among nursing home dual eligibles.  Looking at medication 

utilization by state which varies baseline Medicaid policy and availability of a wraparound 

program such as a support for drug copayment, I was not able to detect significant changes 

in medication utilization in most states except Arkansas community based dual eligibles 

(increase in medication utilization); Florida nursing home dual eligibles (increase in 

medication utilization under Part D); and New Mexico nursing home dual eligibles.  

Arkansas community based dual eligibles experienced a significant increase in utilization, 

implying that the effects of refill limits/prescription limits may dominate over the net 

effect of copayment.  Florida nursing home dual eligibles and those of New Mexico 

experienced significant increases in utilization, which are not consistent with the 

hypothesis that no substantial change in medication utilization would occur among 

nursing home dual eligibles.  However, separate spline regression on these states showed 

no significant changes in slopes in utilization before and after transition to Part D, 

suggesting the trends in utilization before Part D (Medicaid period) were not different with 

ones after it.  

 

For antipsychotics, medication utilization in general increased for both 

groups of community based dual eligibles and nursing home dual eligibles.  An increase 

in utilization of antipsychotics among nursing home dual eligibles was different - 
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manifesting no change in utilization to antidepressants among nursing home dual eligibles.  

Looking at utilization by state, I was not able to detect  significant changes in medication 

utilization under Part D, except in Arkansas for community based dual eligibles; and in 

Florida for community based dual eligibles as well as for nursing home dual eligibles.  An 

increase in medication utilization among Arkansas community based dual eligibles again 

indicates that refill limits/prescription limits have a greater force than the net copayment 

effect.  The Florida case is interesting because it indicates a significant increase in 

medication utilization, which is contrary to the hypothesis predicting a decrease in 

medication utilization for community based dual eligibles and no change for nursing home 

dual eligibles.  However, separate spline regression on these states, like the antidepressant 

case, showed no significant changes in slopes in utilization before and after transition to 

Part D, suggesting the trends in utilization before Part D (Medicaid period) were not 

different with ones after it.  

 

The finding of no negative effect of Medicare Part D on utilization on the 

two therapeutic drug classes studied here implies that although states had different 

baseline Medicaid policies and availability of wraparound programs under Part D, lack of 

significant changes in utilization suggests that minor changes in copayment, refill 

limits/prescription limits etc. do not have large effects on utilization.   
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6.3. Discussion 

Focusing on continuous users of antidepressants and antipsychotics, the study found no 

effect in medication utilization among dual eligibles under Part D; and this finding is 

consistent with ones from two previous claims based studies (Basu and Yin 2010; Shrank 

et al. 2008).  Unlike other existing studies, the study hinged on the assumption that dual 

eligibles would have a different effect from Part D depending on state due to heterogeneity 

in Medicaid policy and variations in wraparound programs.  Several factors can provide 

explanations for the fact that no adverse effect of Part D on medication utilization for dual 

eligible was found.  First, combined efforts from the federal government and state 

governments may have provided effective safeguards for medication utilization for this 

vulnerable population under Part D.  The prescription drug benefit design supported by 

low income subsidies by Medicare for the dual eligible, such as deductible exemptions, 

no coverage gap and the facilitating of modest copayments is generous enough not to make 

difficulties for dual eligibles in obtaining medication needed under Part D, compared to 

the prescription drug benefit under Medicaid.  Furthermore the protection status of 

antidepressants and antipsychotic that Part D plans have to cover all drugs in these 

therapeutic drug classes may secure medication utilization under Part D.  At the same time, 

efforts on the part of states to support dual eligibles in obtaining drugs under Part D such 

as paying copayments provide additional protection for medication utilization.  Taken 

together, these factors would minimize changes such that the changes in copayments and 

other policies were not large enough to yield a disruption in medication under Part D.  
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Delivering prescription drug benefits using private plans via a complex 

market system may not, in actuality, be wrought with negative effects to the degree some 

had feared when the Part D program was implemented. The fact that Part D programs 

utilize private plans is one idiosyncratic feature that has given rise to debate as well as the 

criticism that this aspect could be a source for potentially deleterious effects.  Choosing a 

plan which best fits medication needs for an individual enrollee is not a simple task in a 

complex market.  In particular, this can be even more challenging for dual eligibles with 

mental health conditions that use antidepressant and/or antipsychotic medications.  

Furthermore, private plans as profit-seeking entities may have their own incentives to 

control medication utilization especially for high-cost brand name drugs.   

 

Nonetheless, contrary to concerns related to negative effects on medication 

utilization, this study has shown that providing prescription drug coverage through a 

market system can enhance medication utilization.  Medicare Part D is designed to 

encourage plans to compete for enrollees and plans may compete by providing quality 

drug coverage and effective management of drug utilization.  When designing a 

prescription drug benefit, plans adopt mechanisms to control medication utilization, while 

at the same time not impeding enrollees’ access to necessary medications.  Otherwise, 

plans may lose existing enrollees and fail to attract new ones.  Marketing activities by Part 

D plans, such as informing beneficiaries about their specific medications and generating 

refill reminders also could increase one’s awareness of medication use and potentially 
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increase Part D beneficiaries’ initiation of a new drug or in compliance with their 

prescribed drug regimen.  

 

Although the study has tried to capture all factors which affect medication 

utilization for a dual eligible population, the estimation model may not be comprehensive 

enough to control for all of them and some factors likely remain unobserved.  Some 

examples of unobserved factors can be unreported health conditions,  the quality of one’s 

relationship with their physician, side effects of drugs taken (one of the common reasons 

that patients stop taking drugs is side effects associated with drugs related to mental 

conditions), and the level of one’s affinity to their health provider’s practice style.  

However, these factors would not produce any bias in the estimation.  If there is an 

unobserved factor which is related to part D, such as an increase in awareness in 

medication from marketing activities or sending a reminder of drug refill, an unobservable 

bias can occur.  However, because my study followed a given set of individual dual 

eligible subjects over the course of the study period (several years in length) from the 

period beginning at a point before the transition to Part D and ending sometime after it, 

and compared these same individuals at various periods when dual eligibles potentially 

experienced  a different level of awareness, the study is able to rule out the possibility of 

unobserved variable bias to the extent that such bias would not be likely associated with 

the change in awareness.    
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For dual eligible living in nursing homes, I found a decrease in 

antipsychotic claims between 2005-2006.  Antipsychotics are often prescribed for off-

label uses to control behavioral symptoms for dementia patients in nursing homes.  

Warnings have been issued on the use of antipsychotic uses among the elderly population 

due to the association of antipsychotic use with risk of death in the elderly population: the 

Food and Drug Administration issued a black box warning on the use of antipsychotics on 

this population in 20056.  The FDA warning may have contributed to the reduction in the 

number of antipsychotic users in nursing homes.  It would not be unfair to presume that 

any nursing home dual eligible resident not meeting the requirements of a screening 

protocol would be excluded from off-label prescriptions of antipsychotics; hence there 

would be a selection bias for each individual passing such requirements.  Those who used 

antipsychotics on a temporal basis or as off-label use may be dropped out of the sample, 

and those who really and regularly need this drug may stay in the sample, resulting in an 

increase in medication utilization.  To check these selection stories, I examined those 

continuous users who used medication for all four years, and the results were consistent, 

suggesting that the existence of potential selection bias had little or no effect on 

medication utilization during the Part D period.  

 

One interesting finding was Arkansas and Florida presented a significant 

positive change although this was not related to Part D.  These two states present a trend 

of increase in medication utilization over time and it would be due to factors which were 

                                                 
6http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/Dru
gSafetyInformationforHeathcareProfessionals/PublicHealthAdvisories/ucm053171.htm 
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unobserved (and/or unobservable) such as physicians’ prescription patterns and 

characteristics of dual eligibles regarding health consciousness or some other in-state 

polices to secure medication utilization for dual eligibles.  Further research will be needed 

for these two states.  

 

I also feel the need of discuss the study design in adopting a panel approach 

in spite of the small sample size.  A panel approach has advantages over a cross sectional 

approach in terms of internal validity.  A panel data measuring on the same individuals 

over time enables to focus on changes within subjects and to make population inferences 

that are not as sensitive to between subject variations.  Meanwhile, in a cross sectional 

analysis, standard errors can be large when variation between individuals exist, thus the 

power to detect statistically significant differences in the estimates can be undermined. 

This may affect results which are reported with statistical significance.  

 

On the other hand, the panel approach is more likely to be subject to 

attrition than a cross-sectional approach.  Attrition may not occur at random and if those 

who drop out of the study are systematically different from those who remain in the study, 

the results will be biased toward those who remain in the sample.  In addition, following 

the same individuals over time can result in a small sample size due to loss of follow-up, 

which has possibility to commit type 2 error as discussed in the limitation section. 
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Several suggestions can improve the study.  The study inherently lacks a 

control group as discussed in the limitation section.  Although one may suppose that 

nursing home dual eligibles could be a candidate for a control group, they were not 

designated as a control group due to their different characteristics compared with 

community based dual eligibles even if nursing home dual eligibles are the least affected 

by transition to Part D from Medicaid.  Compared to nursing home dual eligibles, 

community dual eligibles are, on average, a lot younger, more likely to be disabled, and 

likely to have a different set of health risks – all of which differently affect medication 

utilization.  Having found that most covariates are differently interacted with nursing 

home resident status, I decided to conduct a separate analysis rather than one having a 

control group consisting of nursing home dual eligibles.  If the data were indeed available, 

Medicaid beneficiaries 50 to 64 years of age using propensity score matching could, in 

theory, have served as a control group.  Medicaid beneficiaries in this age group, in post 

Part D period, have characteristics similar to dual eligibles but are largely not exposed to 

changes in prescription drug policy.  In such a scenario, propensity score matching based 

on observed characteristics could have been adopted to identify a control group.  

Nonetheless, the study would still not have been able to designate a control group for the 

dual eligible group for those 20-50 years of age.  

 

Examining the effect of Medicare Part D on medication utilization by 

simply controlling changes in benefit designs such as refill limits, prescription limits and 

copayment would also have been interesting if there had been sufficient data so that I 



121 
 

would have been able to examine enough variations.  Ultimately, the study focused on 

continuous users, although the study looked at the probability of having a claim on two 

therapeutic drug classes.  Employing a two Part model for estimation of medication 

utilization can be another way to look at effects of Medicare Part D which accounts for 

both dropping utilization and continuous use. 

 

6.4. Policy Implication  

Findings from this study provide important policy implications.  The combination of 

efforts by the federal and state governments seem to work well to protect medication 

utilization among dual eligibles under Part D- notably, low income subsidies; the protected 

status pertaining to these medications; and a state wraparound program.  Combined these 

efforts seem to successfully support dual eligibles in obtaining medication when 

prescription drug coverage was transferred from state Medicaid programs to federal Part 

D of Medicare.  Fears about disruption in medication therapy and adverse health outcomes 

have often been sources to resist a new prescription drug policy program.  In order to 

identify better prescription drug coverage for the population under discussion, the fears 

should not hinder us to continue exploring and testing new benefit designs.  Findings from 

my study can relieve concerns about employing a market-based competitive program for 

low-income populations.  The finding also suggests thoughtful prescription benefit 

designs and additional state programs supporting for covering gaps can assist in the 

successful implementation of a new prescription policy without hurting medication 

utilization for the dual eligible population.     
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Medication utilization is a very broad concept and there are many ways to 

examine it: Initiating new drug therapy; discontinuing drug therapy; persistence in uses 

among continuous users etc.  By design, this study focuses on continuous medication 

utilization by following existing users throughout the period from 2005 to 2007, as I was 

interested in looking at whether any disruption in medication utilization occurred under 

Part D.  The study suggests that medication utilization was not disrupted at least for dual-

eligibles in eight states who were existing users of antidepressants and antipsychotics 

under Medicare Part D.  My results provide partial information on an effect of Part D on 

medication utilization, with particular focus on disruption in existing utilization.  However, 

I would suggest a need to continue evaluation of the Part D program with other aspects of 

medication utilization with the aim of more fully understanding how Medicare Part D 

affected dual eligibles and to identify improved prescription coverage strategies for the 

dual eligible population.  

 

Elderly patients with mental health issues represent a vulnerable 

population in need of public oversight to assure quality of care including the appropriate 

use of antipsychotic drugs.  Inappropriate utilization of antipsychotic utilization among 

nursing home residents diagnosed with dementia is a concern.  Despite increased warnings 

pertaining to the fact that the use of antipsychotics increases the risk of death for the 

elderly population, high rates of use and an increase in utilization among nursing home 

residents with dementia diagnosis under Part D are observed.  Additional study should 
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examine these cases to assure appropriate use.  In addition, policy makers may wish to 

increase oversight of antipsychotic use in nursing homes for all elderly residents.  
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APPENDICES 

Appendix 1.  Prescription drug program comparison between Medicaid and Medicare Part D for dual eligibles across eight states in 2005 
 Medicaid Medicare Part 

D 
State AR FL MN NM(1) PA TX(1) VT WA(2) All states 
Copayment  $0.5–$3 

depending on 
amount of 
state 
payment ; no 
copay for 
nursing home 
residents 

$0 $1 for 
generics;  
$3 for 
brands 

$0 $1 for 
generics;  
$3 for 
brands  

$0 $1 for scripts 
under $30.00; 
$2 for scripts 
$30–$49.99; 
$3 for scripts 
$5 and above 

$0 $1–$2.15 for 
generics; 
$3–$5.35 for 
brand 
depending on 
income level;  
no copay for 
nursing home 
residents 

Formulary  Preferred drug 
list  

Preferred 
drug list Open  

Open with 
preferred 
drug list  

Open Open  
Open with 
preferred drug 
list 

Open with 
preferred 
drug list  

Multitier 
formulary  

Utilization Management Tools  

Prior 
authorizati
on 
 

Yes but not 
for mental 
health drugs 

Yes for 
mental 
health 
drugs  

Yes but 
not for 
study drug 
classes 

Yes but not 
for study 
drug classes 

Yes but not 
for study 
drug classes 

Yes but 
not for 
study drug 
classes  

Yes for study 
drug classes 

Yes for 
nonpreferred 
drug list  

Depending on 
plans  

Step 
therapy  No No No Yes No No No No  Depending on 

plans  

Prescriptio
n refill 
limit 

5 refills within 
6 months 
 

4 brand 
name Rxs 
per 
months, 

No  No  
Up to 5 
refills within 
6 months 

5 refills, 
but total 
amount not 
to exceed 

Up to 5 
authorized by 
physician 

2 refills 
within 30 
days 

N.A.  
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New Rx 
required every 
6 months 

but 
antipsycho
tics, 
depressant
s are 
exempted 

6-month 
supply 

Quantity 
limit 31-day supply  No 3-month 

supply 

34-day and 
90-day 
supply for 
maintenance 
drugs 

34-day 
supply or 
100 units, 
whichever is 
greater 

Cannot 
exceed 6-
month 
supply  

34-day supply 
(102-day for 
maintenance 
drugs)  

Max 34-day 
supply  
(90-day on 
select items)  

Depending on 
plans  

Prescriptio
n limit 

3 prescriptions 
per month, 
except LTC 
recipients  

No No No 6 per month 

3 per 
month 
except 
nursing 
home 
residents  

No No No 

Wraparoun
d program  No  No  No  No  Yes No Yes Yes  N.A.  

Data sources: National Pharmaceutical Council and the National Conference of State Legislatures (http://www.ncsl.org/default.aspx?tabid=14334).  
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Appendix 2.  Interaction between antidepressants  
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Appendix 3.  Interaction between antipsychotics  
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Appendix 4.  45 Chronic categories for RX-risk score 
  
1 Alcohol dependence   
2 Allergies  
3 Anticoagulation 
4 Antiplatelet agents 
5 Anxiety and tension  
6 Arrhythmias 
7 Benign prostatic hypertrophy 
8 Bipolar disorder  
9 CHF/hypertension  
10 Dementia 
11 Depression  
12 Diabetes 
13 End stage renal disease 
14 Epilepsy 
15 Gastric acid disorder 
16 Glaucoma 
17 Gout 
18 Hepatitis C 
19 HIV 
20 Hyperkalemia 
21 Hyperlipidemia  
22 Hypertension  
23 Hypothyroidism 
24 IHD/angina 
25 IHD/hypertension 
26 Inflammatory bowel syndrome 
27 Liver failure 
28 Malignancies 
29 Malnutrition 
30 Migraine 
31 Neurogenic bladder 
32 Osteoporosis/Paget’s 
33 Ostomy 
34 Pain 
35 Pain/inflammation 
36 Pancreatic insufficiency 
37 Parkinson disease 
39 Psychotic illness 
40 Reactive airway disease 
41 Smoking cessation  
42 Steroid-responsive conditions 
43 Transplant 
44 Tuberculosis  
45 Urinary incontinence  
 

 


