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OBJECTIVES: (1) to assess non-compliance among Medicare Part D recipients for the cardiovascular
medication classes; (2) to identify the probability of noncompliance for each medication class when
controlling for the potential risk factors of age, gender, race/ethnic origin, census region, disease burden,
dual eligibility enrollment status, Part D plan status, relative out-of-pocket (OOP) non-class costs, and
relative OOP daily class costs.

DESIGN: Cross sectional retrospective review of 2007 Centers for Medicare & Medicaid Services (CMS)
Part D data. All drugs within a drug class were used to conduct the assessment.

FINDINGS: Non-compliance was found to be lower than previously reported. Patients who are male, age
65 to 74, Black, or residing in the South are associated with higher noncompliance for cardiovascular
medications among the therapeutic classes we studied. Dual eligibility enrollment is typically associated
with improved compliance; enrollment in a Medicare Advantage Prescription Drug (MAPD) plan may or
may not improve compliance dependent on the therapeutic class under study. Increased disease burden is
associated with lower compliance. OOP non-class costs had an opposing effect on compliance as
compared to OOP daily costs; higher OOP non-class costs were associated with better compliance.
CONCLUSION: Identifying patient characteristics that may contribute positively or negatively to
medication compliance is an essential step to improved therapy. As a strategy to improve compliance, the
proper selection of therapy that fits a particular patient is paramount.
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Introduction

Medication noncompliance, that is a patient does not take medications as they have been prescribed
in the course of care, is a frequent phenomenon in the elderly patient (Munger, Van Tassell, &
LaFleur, 2007). Among the elderly, rates of noncompliance have been estimated to be between 25%
and 59%. (Col, Fanale, & Kronholm, 1990; Roter, et al., 1998; Tangalos & Zarowitz, 2006). Up to
10% of hospital admissions are believed to be attributed to noncompliance (Sullivan & Kreling,
1990; Malhotra, Karan, Pandhi, & Jain, 2001; Hope, Wu, Tu, Young, & Murray, 2004).

For cardiovascular patients, medication noncompliance appears in all types of
cardiovascular disease. Patient noncompliance continues to be problematic whether patients suffer
from hypertension, coronary artery disease, or the more symptomatic ischemic heart disease—
where episodes of chest pains due to noncompliance may exist, (Kardas, 2004; Newby et al., 2006).
Thus, we still need to identify factors that may explain why patients do not take their medications.

Previous studies addressing noncompliance have considered patient characteristics, such as
gender, age, race/ethnic origin, area of residence, dual eligibility enrollment, managed care status,
disease burden, and patient out-of-pocket (OOP) costs as potential risk factors for noncompliance
(Jin, Sklar, Min Sen Oh, & Chuen, 2008; Hertz, Unger, & Lustik, 2005; Yu, Nicol, Yu, & Ahn, 2005;
Obisesan, Vargas, & Gillum, 2000; Yanos, 2001; Sherman et al., 2009; Billups, Malone, & Carter,
2000; Schmittdiel et al., 2009). For the Part D population, current studies assessing the effect of Part
D on medication compliance have typically focused on patient OOP costs (Schmittdiel et al., 2009).

Our primary research objective was to assess non-compliance among Medicare Part D
recipients for eight therapeutic classes of cardiovascular medication classes: antianginals,
antihypertensives, antiarrhythmics, antihyperlipidemics, beta blockers, calcium channel blockers,
cardiotonics, and diuretics. We use national enrollment data to conduct the study. Our second
research objective was to identify the probability of noncompliance for each medication class when
controlling for the potential risk factors. We incorporate each of the aforementioned risk factors
that may impact noncompliance for cardiovascular medication use among Part D recipients into
this study: age, gender, race/ethnic origin, census region, disease burden, dual eligibility enrollment
status, Part D plan status, relative OOP non-class costs, and relative OOP daily class costs.

Methods

Data

Calendar year 2007 data were obtained from the Medicare Enhanced Denominator file, Medicare
Part D Prescription Drug Event (PDE) files, Part D Benefit Phase file, Part D Characteristics Data
file, CMS’ Hierarchical Condition Category (CMS-HCC) prospective risk score model, Medicare
Provider Analysis and Review (MEDPAR) files, Medicare Minimum Data Set (MDS) files, and the
Medi-Span therapeutic classification system (Wolters Kluwer Health, 2009) (Exhibit 1). The
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Exhibit 1. Dataset Names and Data Provided for the Analysis

Dataset Name Data Provided

Medicare Enhanced Denominator File -Dual enrollee/non-dual enrollee status
-Age
-Gender

-Race/ethnic origin

-State code of residence of the beneficiary (U.S.
Census Bureau assignment used to make regional
assignment)

Medicare Part D Prescription Event Data - National Drug Code
- Patient out of pocket costs

Part D Benefit Phase file -Beneficiary benefit phase (i.e., gap and catastrophic
coverage phases)

Part D Characteristics Data file -MAPD and PDP assignment of enrollees

CMS Hierarchical Condition Category model =~ -Beneficiary risk scores

Medicare MEDPAR files -Hospitalization and skilled nursing facility stays
Minimum Data Set Assessment files -Nursing home stays
Medi-Span therapeutic classification system -Identification of cardiovascular agents (and

therapeutic class assignment)

SOURCE Medicare Enhanced Denominator file, Medicare Part D Prescription Drug Event (PDE) files, Part D Benefit Phase file, Part D
Characteristics Data file, CMS’ Hierarchical Condition Category (CMS-HCC) prospective risk score model, Medicare Provider Analysis
and Review (MEDPAR) files, Medicare Minimum Data Set (MDS) files, and the Medi-Span therapeutic classification system (Wolters
Kluwer Health, 2009).
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Medicare Enhanced Denominator file provided the demographic data of dual enrollee/non-dual
enrollee status, age, gender, race/ethnicity, and census region. The Medicare Part D PDE files
provided the National Drug Code (NDC) and patient OOP costs for each prescription fill. We used
the Part D Characteristics Data file to identify Medicare Advantage Prescription Drug Plan
(MAPD) enrollment versus Prescription Drug Plan (PDP) enrollment. The CMS-HCC prospective
risk score model provided beneficiary risk scores. Medicare MEDPAR files were used to identify
hospitalization visits and skilled nursing facility stays, while the MDS files were used to identify
nursing home stays. We obtained therapeutic class assignment from the Medi-Span system.

We employed a cross-sectional design. We identified beneficiaries (irrespective of
medication use) who would have attained age 65 as of December 31, 2007, were enrolled in
Medicare Part D for the entire 2007 calendar year, and had at least one medication fill (Exhibit 2).
Part-year dual enrollees and switchers between PDP and MAPD plans were removed in order to
more accurately measure the effects of dual eligibility and plan type on noncompliance. We also
eliminated enrollees with nursing home and/or skilled nursing facility stays, and medication use
during hospitalization visits, because the possibility exists for medications to be administered by
professional staff at these facilities.

Exhibit 2. Development of Study Population

Beneficiaries 65 years and older enrolled in Part D for
entire twelve months of 2007 calendar year.

\

Enrolled as dual enrollee for entire 12 months or enrolled

as non-dual enrollee for entire 12 months and had at
least one medication fill (i.e., part year duals removed).

\

Enrolled as MAPD enrollee for entire 12 months or
enrolled as PDP enrollee for entire 12 months (i.e.,
switchers between MAPD and PDP plans removed).

\

Enrollees without a nursing home stay or skilled nursing

facility stay during the entire 12 months.

Source: Center for Medicare & Medicaid Services’ Chronic Condition Warehouse (Chronic
Condition Warehouse, 2011) Retrieved from www.ccwdata.org/
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We initially report the population characteristics of census region, gender, age group,
race/ethnic origin, disease burden, dual eligibility status, PDP status, and relative OOP costs.
Regional assignment was based on United States Census regions (U.S. Census Bureau, 2010) using
the Social Security Administration’s (SSA) state code of residence of the beneficiary (resident in the
Medicare Enhanced Denominator file) (Research Data Assistance Center [ResDAC], 2010). State
codes identifying beneficiary residence outside of the continental United States were classified as
“Other.”

Age, race/ethnic origin, disease burden, benefit phase, and relative OOP costs were coded as
categorical variables. Age was divided into the groups of 65-74, 75-84, and 85 and over. We divided
race/ethnicity into the groups of Black, Hispanic, White, and Other.

Disease burden was assigned to the study population using the CMS-HCC prospective
health risk adjuster score model for calendar year 2007. The model is a risk adjustment model used
for Medicare reimbursement. The model is used to predict cost of care of an individual in a given
year even though it does not explicitly reflect how sick an individual may be in a given year. For the
study, we use the model as a proxy for disease burden with the realization of this limitation. A
higher risk score signified increased disease burden. We divided disease burden into the quartile
groups of low, medium-low, medium-high, and high for the respective population.

Relative OOP cost assignment was reported as two separate variables: (1) daily relative OOP
costs per therapeutic class (i.e., called relative OOP class costs) and (2) yearly relative OOP costs for
all drugs excluding the therapeutic class under study (i.e., called relative OOP non-class costs). Our
reasoning for constructing two separate OOP cost measures, based on within class and excluded
class, is that each may have a separate impact on medication compliance. Higher OOP costs for
medications within the same therapeutic class may lead to higher noncompliance; higher OOP costs
for all medications external to the therapeutic class under study may also impact compliance for the
therapeutic class under study. The cost measures were divided into the quartiles of low, medium-
low, medium-high, and high. Assignment to the respective group was mutually exclusive and
exhaustive.

The study addresses eight separate populations based on medication therapeutic classes
within the cardiovascular medication category: antianginals, antihypertensives, antiarrhythmics,
antihyperlipidemics, beta blockers, calcium channel blockers, cardiotonics, and diuretics. Each
study population was limited to individuals who utilized medications within the specific therapeutic
class. An enrollee could be counted in more than one population if a claim existed for the relevant
medication. However, we performed separate analyses for each population which allowed a patient
to be counted only once within the respective population.

Measures

Compliance was defined using the medication possession ratio (MPR), modified measure
(Vanderpoel, Hussein, Watson-Heidari, & Perry, 2004; Hess, Raebel, Conner, & Malone, 2006). We
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assessed the number of days in the measurement period where at least two prescriptions for the
same medication or another medication in the same therapeutic class were captured in the Part D
PDE data. To construct this measure, for each patient, the total days’ supply (covered days) was the
numerator. The denominator was the sum of the number of days from the first dispensing (of a
medication in the therapeutic class) up to, but not including, the date of last dispensing (of the same
medication or another medication in the therapeutic class) and the number of days’ supply obtained
at the last dispensing minusthe number of days the patient spent in the hospital during the period.
This value was multiplied by 100 to provide a compliance percent value that could be averaged to
tind an overall study compliance value. We defined noncompliance as an MPR<80%, a cutoff score
commonly used in the literature for many medication studies to define poor compliance (Rudd,
1993; Skaer, Sclar, Markowski, & Won, 1993; Duncan & Rogers, 1998; Gary, Crum, Cooper-Patrick,
Ford, & Brancati, 2000).

Analysis

We began our analysis with separate descriptive analyses of our eight therapeutic classes. Next, we
examined and compared the within group percentage of noncompliance for each of the eight
therapeutic classes. We then performed eight separate individual-level logistic regression analyses to
assess the risk of noncompliance within each therapeutic class. The variables of census region,
gender, age group, racial/ethnic origin, disease burden, dual eligibility status, PDP status, relative
OOP non-class costs and relative OOP daily class costs were addressed as potential predictors of
compliance. Results were reported as odds ratios (OR) along with pvalues and 95% confidence
intervals (CIs). Analyses of the data were performed using SAS software (SAS Institute, Inc., 2010).
The proc logistic procedure was utilized to perform the logistic regression analyses.

Results

A. Descriptive Analysis

Antihypertensives had the largest number of recipients at 7.5 million (Exibit 3). Antiarrhythmics
had the lowest at 0.3 million. For each of the eight therapeutic classes, the South region had the
largest number of recipients. By gender, there were more females than males for each therapeutic
class. By age group, the 75-84 year old group had the largest number of recipients for antianginals,
antiarrhythmics, and cardiotonics. The 65-74 year old group had the largest number of recipients
for the remaining therapeutic classes. For racial/ethnic origin, there were more White recipients
than Black or Hispanic recipients for each therapeutic class. By disease burden, recipients were
evenly divided across the four groups of highest, medium high, medium low, and lowest for each
therapeutic class. By dual eligibility status, there were more non duals than duals for each
therapeutic class. For PDP status, there were more PDP recipients than MAPD.
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B. Percentage of Within Group Noncompliance

Exhibit 4 presents the within group percentages of noncompliance (e.g., percentage of non-
compliant female recipients compared to all female recipients) for each therapeutic class. Within
the U.S. census regions, the South region had the greatest percentage of noncompliance for each
therapeutic class. The least noncompliance by region varied based on the therapeutic class under
consideration. The Midwest region had the least percentage of noncompliance for
antihypertensives, beta blockers, calcium blockers, and cardiotonics. The Northeast region had the
least percentage of noncompliance for antianginals and antiarrhythmics. The West region had the
least percentage of noncompliance for antihyperlipidemics and diuretics.

For gender and age group, males and the 65 to 74 age group consistently had the greatest
percentage of noncompliance. Females and the 85 and over age group had the least percentage of
noncompliance across all therapeutic classes. By race/ethnic origin, Blacks had the highest
percentage of noncompliance for each therapeutic class. When excluding the “Other” group,
Hispanics were the least noncompliant for antiarrhythmics; Whites were the least noncompliant for
the remaining therapeutic classes.

For disease burden, recipients with the highest disease burden had the highest percentage of
noncompliance for antianginals, antihypertensives, antiarrhythmics, beta blockers, calcium
blockers, cardiotonics, and diuretics; recipients with the lowest disease burden were the most
noncompliant for antihyperlipidemics. Additionally, recipients with the highest disease burden had
the least percentage of noncompliance with antihyperlipidemics, whereas recipients with the lowest
disease burden had the least percentage of noncompliance with antianginals, antiarrhythmics,
cardiotonics, and diuretics. Recipients with medium low disease burden had the least percentage of
noncompliance with antihypertensives and calcium blockers. Recipients with medium low and
lowest within-group disease burden were tied for least noncompliance with beta blockers.

Regarding dual status and PDP status, non duals had the highest percentage of
noncompliance for each therapeutic class. MAPD recipients had the highest percentage of
noncompliance for each therapeutic class except diuretics; MAPD and PDP recipients were tied for
noncompliance for the diuretics therapeutic class.

By relative OOP non-class costs, recipients with the highest non-class costs had the lowest
noncompliance for each therapeutic class. Recipients with the lowest non-class costs had the highest
noncompliance.

For relative OOP daily class costs, recipients with the lowest daily class costs had the lowest
noncompliance. Recipients with the highest daily class costs had the highest noncompliance.
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Exhibit 3. Number of Part D Recipients ' for Select Cardiovascular Agents 2 by Therapeutic Class, 2007 for Enrollees Age 65 and Over

THERAPEUTIC CLASS

Antihyper- Antiar- Antihyper- Calcium
Antianginals tensives rhythmics lipidemics Beta Blockers Blockers Cardiotonics Diuretics
Total Recipients 1,268,164 7,455,381 294,615 7,016,225 5,138,644 3,370,392 685,728 4,930,387
Characteristic
Region
Midwest 22.2 21.1 23.4 21.2 22.7 20.9 22.1 22.8
Northeast 18.4 18.1 14.1 19.2 20.0 19.3 18.0 17.7
South 37.6 36.6 39.1 355 344 36.4 37.1 35.9
West 20.1 22.6 22.6 22.8 21.9 22.0 21.3 22.5
Other 1.7 1.5 0.8 1.3 1.0 1.3 1.4 1.0
Gender
Female 56.9 61.2 52.5 61.1 62.4 67.8 59.6 68.5
Male 43.1 38.8 47.5 38.9 37.6 32.2 40.4 31.5
Age Group
65-74 39.1 47.8 38.7 514 44.6 42.2 31.1 42.8
75-84 40.7 38.8 44.7 38.5 40.3 40.9 43.8 39.9
85+ 20.2 13.5 16.7 10.2 15.0 16.9 25.1 17.2
Racial/Ethnic Origin
Black 8.6 9.9 5.0 7.8 8.3 13.1 6.1 11.0
Hispanic 34 34 1.9 3.1 2.8 3.2 2.5 2.6
Other 4.8 5.0 3.1 5.1 4.5 5.9 3.0 3.6
White 83.2 81.7 90.0 84.0 84.4 77.8 88.4 82.7
Dual Status
Dual® 28.9 219 17.6 20.6 20.9 24.6 21.5 22.4
Non Dual* 71.1 78.1 824 79.4 79.1 75.4 78.5 77.6
PDP Status
MAPD? 27.4 31.2 25.5 31.7 30.8 30.2 27.0 30.4
PDP¢ 72.6 68.8 74.5 68.3 69.2 69.8 73.0 69.6
' A Part D recipient is a Medicare beneficiary enrolled for the entire 12 months in a Medicare Part D 3 Beneficiaries enrolled for the entire twelve months as dual enrollees for calendar year 2007.
program and received at least one medication in 2007. Non-compliance based on within-class * Beneficiaries enrolled for the entire twelve months as non dual enrollees for calendar year 2007.
percentage (e.g., percentage of non-compliant female recipients to all female recipients). 5 Beneficiaries enrolled for the entire twelve months in a MAPD plan for calendar year 2007.
2 Medications identified using the Medi-Span database. Medi-Span is a product of Wolters Kluwer 6Beneficiaries enrolled for the entire twelve months in a PDP for calendar year 2007.

Health. See http://www.wkhealth.com for details.
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Exhibit 4. Within Group Percentage of Non-Compliant Part D Recipients' for Select Cardiovascular Agents by Therapeutic Class for Enrollees Age 65 & Over?,

2007
THERAPEUTIC CLASS
Antihyper- Antiar- Antihyper- Calcium
Antianginals tensives rhythmics lipidemics Beta Blockers Blockers Cardiotonics Diuretics
Class Percentage 16.5 12.5 18.3 17.4 14.6 10.2 11.3 16.8
Characteristic
Region
Midwest 16.1 11.0 16.9 16.4 13.2 8.8 10.2 154
Northeast 14.5 11.3 16.5 15.9 13.4 9.4 10.5 16.0
South 18.0 14.2 19.8 19.9 16.8 11.7 12.3 19.5
West 15.4 11.2 17.9 14.6 13.3 9.2 10.5 14.1
Other 25.8 27.8 23.3 38.5 27.9 22.8 22.8 29.6
Gender
Female 14.7 11.5 15.9 16.9 12.8 9.4 10.1 16.0
Male 18.9 14.1 20.9 18.4 17.7 11.9 13.0 18.6
Age Group
65-74 18.4 13.7 18.9 18.7 16.0 11.6 11.8 17.5
75-84 16.2 11.9 18.1 16.6 14.0 9.7 11.2 16.6
85+ 13.8 10.2 17.2 14.1 12.3 8.2 10.8 15.6
Racial/Ethnic Origin
Black 21.8 18.4 23.2 24.8 21.9 16.9 17.0 22.8
Hispanic 17.8 15.8 17.5 21.4 16.6 13.3 12.1 17.4
Other 12.9 10.0 13.2 12.8 11.1 8.2 8.8 11.9
White 16.2 11.8 18.2 16.9 14.1 9.1 11.0 16.2
Disease Burden’®
Highest 17.2 12.8 19.9 16.1 16.2 10.6 13.2 18.7
Medium High 16.8 12.4 19.1 17.1 14.7 10.0 11.5 17.3
Medium Low 16.5 12.3 18.0 17.6 13.9 9.9 10.6 16.1
Lowest 15.6 12.6 16.0 19.0 13.9 10.4 9.9 15.3

Blackwell, S., Baugh, D., Montgomery, M., Ciborowski, G., Waldron, C, Riley, G. E9



MMRR 2011: Volume 1 (4)

Exhibit 4. (cont) THERAPEUTIC CLASS
Anti- Antihyper- Antiar- Antihyper- Beta Calcium Cardio-
anginals tensives rhythmics lipidemics Blockers Blockers tonics Diuretics

Class Percentage 16.5 12.5 18.3 17.4 14.6 10.2 11.3 16.8
Dual Status

Dual 16.4 10.9 14.6 14.0 12.5 9.7 9.6 15.6

Non Dual* 16.6 13.0 19.1 18.3 15.2 10.4 11.7 17.2
PDP Status

MAPD* 17.0 13.6 18.7 18.5 15.5 11.2 11.9 16.8

PDP* 16.4 12.1 18.1 17.0 14.3 9.8 11.1 16.8

Relative OOP
Non-Class Costs®

Highest 16.0 10.3 17.5 14.4 12.9 8.1 10.6 16.4
Medium High 15.9 11.9 18.2 17.5 14.0 9.4 10.6 16.4
Medium Low 16.6 13.5 18.7 18.7 154 10.9 114 16.9
Lowest 17.7 14.4 18.6 19.1 16.3 12.6 12.6 17.5

Relative OOP Daily
Class Costs®

Highest 19.3 15.3 18.9 18.6 17.2 12.5 13.3 18.9
Medium High 16.9 11.7 18.7 20.6 15.5 10.3 12.0 19.6
Medium Low 14.8 12.3 18.8 15.3 13.4 8.4 9.2 14.5
Lowest 15.0 10.7 16.6 15.2 12.3 9.3 10.3 14.7

' A Part D recipient is a Medicare beneficiary enrolled for the entire 12 months in a Medicare Part D program and received at least one medication in 2007. Non-compliance based on within-group percentage (e.g.,
percentage of non-compliant female recipients to all female recipients).

2 Medications identified using the Medi-Span database. Medi-Span is a product of Wolters Kluwer Health. See http://www.wkhealth.com for details.

3 Disease burden based on hierarchical condition category risk scores acquired from the Centers for Medicare & Medicaid Services. Derivation based on quartiles.

“Beneficiaries enrolled for the entire twelve months as this classification for calendar year 2007.

®Relative Out-of-Pocket (OOP) Non-Class costs. Derivation based on quartiles. Quartile assignment made by (a)assigning the enrollee into one of the two groups of duals or non duals and (b) comparing the
enrollee's OOP costs for all medications outside (i.e., external to) the class under study to other enrollees in the same assigned group.

®Relative Out-of-Pocket (OOP) Daily Class costs . Derivation based on quartiles. Quartile assignment made by (a)assigning the enrollee into one of the two groups of duals or non duals and (b) comparing the
enrollee's daily OOP costs for medications within the class under study to other enrollees in the same assigned group.
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C. Logistic Regression Analysis

Exhibit 5 presents the results of the eight separate odds ratio analyses to assess the likelihood of
noncompliance within each of the cardiovascular medication therapeutic classes. Using the
Northeast region as the reference group, we found that elderly recipients residing in any of the
remaining United States regions were more likely to be noncompliant with antianginals and
antiarrhythmics (throughout the regression analysis section we report results holding all other
independent variables constant). We also found that residence in the South region consistently
showed a higher likelihood of noncompliance as compared to the Northeast region for each
therapeutic class.

Regarding gender and age, we found that females were less likely to be noncompliant as
compared to males, for each therapeutic class. Recipients age 85 and over, as well as recipients
age 75 to 84, were less likely to be noncompliant as compared to recipients age 65 to 74.

For race/ethnic origin, we found Black recipients were more likely to be noncompliant,
compared to White beneficiaries for each therapeutic class. Hispanic recipients were more likely
to be noncompliant,compared to White recipients for each therapeutic class, with the exception
of antiarrhythmics. For antiarrhthmics, Hispanics were not different from Whites. For disease
burden, recipients with the highest disease burden were more likely to be noncompliant as
compared to beneficiaries with the lowest disease burden for each therapeutic class. Recipients
with medium high risk scores and medium low risk scores were also more likely to be
noncompliant, as compared to recipients with the lowest risk scores for each therapeutic class.

Dual recipients were less likely to be noncompliant compared to non-dual recipients.
MAPD recipients were less likely to be noncompliant compared to PDP recipients for
antianginals, antiarrhythmics, cardiotonics, and diuretics. MAPD recipients were more likely to
be noncompliant compared to PDP recipients for antihypertensives, antihyperlipidemics, beta
blockers, and calcium blockers.

For relative OOP non-class costs, recipients with the highest non-class costs were less
likely to be noncompliant compared to beneficiaries with the lowest non-class costs. Recipients
with medium high non-class costs and medium low non-class costs were also less likely to be
noncompliant, compared to recipients with the lowest non-class costs for each therapeutic class.
Recipients with the highest OOP daily class costs were more likely to be noncompliant,
compared to beneficiaries with the lowest daily class costs. Recipients with medium high daily
costs and medium low daily costs were also more likely to be noncompliant, compared to
recipients with the lowest daily class costs for each therapeutic class.
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Exhibit 5. Logistic Regression Model Predicting Noncompliance for Part D Recipients’ with Select Cardiovascular Agent Use?, Age 65 and Over, 2007

Odds Ratio Point Estimate * by Therapeutic Class

- Anti- Antihyper- Anti- Antihyper- Beta Calcium Cardio-
Characteristic anginals®  tensives® arrhythmics'® lipidemics'' Blockers'>  Blockers '  tonics '* Diuretics
Region

Midwest 1.139 1.003 * 1.046 1.034 1.000 * 0.967 1.020* 0.964
South 1.261 1.263 1.279 1.304 1.276 1.219 1.207 1.239
West 1.086 1.025 1.157 0.944 1.028 1.047 1.024 * 0.909
Other 2.138 2.585 1.509 2.870 2.155 2.470 2.336 2.096
Northeast 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--
Gender
Female 0.758 0.806 0.755 0.938 0.731 0.804 0.791 0.873
Male 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--
Age
85+ 0.730 0.713 0.882 0.764 0.727 0.685 0.900 0.812
75-84 0.866 0.850 0.940 0.897 0.857 0.834 0.955 0.910
65-74 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--
Racial/Ethnic
Origin
Black 1.442 1.681 1.457 1.742 1.732 1.949 1.708 1.498
Hispanic 1.068 1.405 1.053 * 1.506 1.267 1.486 1.053 1.109
Other 0.793 0.905 0.786 0.911 0.868 0.958 0.888 0.805
White 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--
Disease Burden *
Highest 1.273 1.287 1.464 1.025 1.395 1.281 1.543 1.440
Medium High 1.166 1.080 1.229 1.017 1.116 1.076 1.147 1.136
Medium Low 1.226 1.162 1.354 1.039 1.222 1.147 1.286 1.282
Lowest 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--
Dual Status
Dual 5 0.957 0.745 0.664 0.670 0.700 0.755 0.724 0.767
Non Dual 5 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--
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Exhibit 5. (cont.) Odds Ratio Point Estimate * by Therapeutic Class

Antian-  Antihyper- Anti- Antihyper- Beta Calcium Cardio-

Characteristic . , : e . N
ginals®  tensives®  arrhythmics'® lipidemics '  Blockers'* Blockers*  tonics'* Diuretics

PDP Status
MAPD° 0.984 1.060 0.976 1.078 1.028 1.057 0.957 0.954
PDP? 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--

Relative OOP
Non-Class Costs ©

Highest 0.788 0.611 0.789 0.665 0.641 0.518 0.690 0.774
Medium High 0.895 0.921 0.946 0.983 0.884 0.843 0.853 0.911
Medium Low 0.832 0.777 0.876 0.886 0.767 0.693 0.745 0.840
Lowest 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--

Relative OOP
Daily Class Costs ’

Highest 1.530 1.917 1.333 1.623 1.687 1.929 1.669 1.530
Medium High 1.094 1.352 1.242 1.156 1.224 1.101 1.076 1.101
Medium Low 1.316 1.323 1.290 1.585 1.522 1.433 1.387 1.538
Lowest 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0-- 1.0--

* A Part D recipient is a Medicare beneficiary enrolled for 12 months in a Medicare Part D program and who received at least one medication. Non-compliance based on within-
class percentage (e.g., percentage of non-compliant females to all female recipients).

? Medications identified using the Medi-Span database. Medi-Span is a product of Wolters Kluwer Health. See http://www.wkhealth.com for details.

® Higher ratio (>1) = greater odds for noncompliance. Asterisk denotes p > 0.05 .

* Disease burden based on hierarchical condition category risk scores acquired from the Centers for Medicare & Medicaid Services. Derivation based on quartiles.

*Enrollees enrolled for the entire twelve months as this classification for calendar year 2007.

®Relative Out-of-Pocket (OOP) Non-Class costs . Derivation based on quartiles. Quartile assigment made by (a)assigning the enrollee into one of the two groups of duals or
non duals and (b) comparing the enrollee's OOP costs for all medications outside (i.e., external to) the class under study to other enrollees in the same assigned group.

’Relative Out-of-Pocket (OOP) Daily Class costs. Derivation based on quartiles. Quartile assigment made by (a)assigning the enrollee into one of the two groups of duals or
non duals and (b) comparing the enrollee's daily OOP costs for medications within the class under study to other enrollees in the same assigned group.

8 Max-rescaled R? = 0.0220.

° Max-rescaled R? = 0.0335.

10 Max-rescaled R? = 0.0202.

! Max-rescaled R* = 0.0348.

'2 Max-rescaled R? = 0.0353.

'3 Max-rescaled R* = 0.0410.

!4 Max-rescaled R? = 0.0253.

1> Max-rescaled R* = 0.0254.
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Discussion

Noncompliance among cardiovascular patients is a well-known occurrence (Kardas, 2007).
Although efficacious treatments exist for cardiovascular disease, many patients do not take their
medication regularly, thereby negating potential benefits. This study is among the first to use
national enrollment data to examine a pharmaceutically relevant issue of medication
noncompliance, and potential factors contributing to noncompliance, for cardiovascular
medication use among Part D recipients. We conducted our analysis by separately focusing on
distinct medication therapeutic classes comprising the cardiovascular category. All drugs within
a drug class were used to conduct each assessment. This approach allowed us to identify gaps
and illuminate general trends for cardiovascular medication use. Findings from this study can be
grouped into five broad categories. First, non-compliance among Part D recipients was lower
than previously reported. Second, patients who are male, age 65 to 74, Black, or residing in the
South region were associated with higher noncompliance for cardiovascular medications among
the therapeutic classes we studied. Third, dual eligibility enrollment was typically associated
with improved compliance for these agents; enrollment in a MAPD plan may or may not have
improved compliance dependent on the therapeutic class under study. Fourth, increased disease
burden was associated with higher noncompliance. Fifth, OOP non-class costs had an opposing
effect on compliance as compared to OOP daily costs. For the therapeutic classes we studied,
higher OOP non-class costs were associated with a lower likelihood of noncompliance, whereas
higher OOP daily costs were associated with a higher likelihood of noncompliance.

Previous studies addressing medication noncompliance have found noncompliance rates
to be between 33% and 50%, depending on the length of therapy and disease being treated
(LaFleur & Oderda, 2004; Osterberg & Blaschke, 2005; Insull, 1997). For cardiovascular disease,
patients diagnosed with hypertension have been frequently studied, with noncompliance rates
being at the higher end of the spectrum (Jin, Sklar, Min Sen Oh, & Chuen, 2008). By assessing all
drugs within a drug class, we found noncompliance among Part D recipients to be lower than
previously reported. Within group noncompliance in our separate study, populations ranged
from a high of 16.8% for diuretics to a low of 10.2% for calcium blockers. For diuretics,
unwanted side effects such as frequent urination may be problematic, especially when traveling
or undertaking outdoor activities. Regarding calcium blockers, our within group findings
suggest that, when alternative agents exist to treat a cardiovascular condition, such as
hypertension, among which calcium blockers are one option, calcium blockers may be the better
choice based on the potential for improved compliance. We suggest further research examining
compliance among cardiovascular agents to treat hypertension, such as beta blockers,
antihypertensives, and calcium blockers, may be warranted.

Alternatively, we found that patients who are male, younger, Black,or residing in the
South region were associated with a higher likelihood of noncompliance among the therapeutic
classes we studied. Previous research addressing gender has provided inconsistent results (Jin,
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Sklar, Min Sen Oh, & Chuen., 2008). Some studies suggest that females are more noncompliant
than males, while others suggest the opposite. A prior study of Medicaid elderly enrollees by
Monane et al. (1996), using New Jersey Medicaid data, found no significant relationship between
gender and compliance. Our study populations differ from that study in that we addressed both
Medicaid and non-Medicaid recipients. Across each cardiovascular therapeutic class under
study, we found a greater likelihood of noncompliance among males. We suggest that providing
targeted information to males regarding the importance of cardiovascular medication
compliance may be helpful. Examples include continual reminders by the provider during
provider/patient encounters regarding the importance of compliance, and pamphlets that
encourage compliance among both genders, but address males as being the more problematic
gender.

Previous studies assessing compliance among the aged are somewhat inconsistent.
Several studies have found age to be related to increased compliance (Sirey, Bruce, Alexopoulos,
Perlick, Friedman, & Meyers, 2001; Kim et al., 2002; Senior, Marteau, & Weinman, 2004; Hertz,
Unger, & Lustik, 2005). A few studies have found elderly patients to be more noncompliant than
their younger counterparts (Benner, Glynn, Mogun, Neuman, Weinstein, & Avorn, 2002;
Balbay,Annakkaya, Arbak, Bilgin, & Erbas, 2005). When assessing compliance solely among
Medicaid recipients age 65 and over, Monane et al. (1996) found that old age was associated with
better compliance. As indicated previously, our findings are more robust than Monane et al.’s, in
that we included non-Medicaid enrollees. Notwithstanding, our findings agree with Monane et
al. We found the eldest elderly (i.e., age 85 and over) to be less likely to be noncompliant in their
medication use (i.e., more compliant), compared to the youngest elderly (i.e., age 65 to 74)
across all cardiovascular therapeutic medication classes. One explanation is that these eldest
elderly were found to have fewer cardiovascular medications to take as compared to their
younger counterparts (data not shown). Thus, the eldest elderly may be healthier. We suggest
that further research is warranted that makes comparisons solely within the 65 and older
population when examining factors that may influence noncompliance in the elderly. However,
comparing the under 65 disabled to the 65 and older population may also be insightful.

Regarding racial/ethnic origin, previous studies indicate that Whites have better
compliance compared to Blacks (Raiz, Kilty, & Henry, 1999; Thomas et al., 2001; Yu, Nicol, Yu,
& Ahn, 2005). Our findings agree. We found Whites were more likely to be compliant across all
cardiovascular therapeutic classes compared to Blacks. We also found Hispanics were less likely
to be compliant as compared to Whites, for all of the therapeutic classes we studied, with
antiarrhythmics as the exception. Providing targeted information (as suggested previously for
males) to Blacks and Hispanics, regarding the importance of cardiovascular medication
compliance, may prove beneficial.

We also found that an association may exist between noncompliance and area of
residence. Beneficiaries living in the South were most likely to be noncompliant, compared to
those living in the North, for cardiovascular medications. This finding is alarming, considering
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previous work by Obisesan, Vargas, and Gillum (2000) found Southerners to be at an increased
risk for hypertension, a major risk factor for stroke, as compared to their non-Southern
counterparts. Such relationships are likely a function of obesity, smoking, diet, etc.—factors
leading to treatment to begin with.

Regarding dual eligibility enrollment, a previous study by Yanos (2001), using Medicare
Current Beneficiary Survey data, found that the use of antipsychotic medication was
significantly greater among dually enrolled individuals than among those who were enrolled in
Medicare only. Our findings add to this previous work by suggesting differences in medication
compliance may exist between beneficiaries dually enrolled and beneficiaries non-dually
enrolled. In specific, we found dual eligibility enrollment to be associated with a lower likelihood
of noncompliance with cardiovascular agent use for each therapeutic class we studied.

For PDP status, we initially found MAPD recipients to be generally more noncompliant
than PDP recipients based on our within-group analysis. However, when holding all other
predictors constant in our odds ratio analysis, we found noncompliance by PDP status varied by
therapeutic class. More research is needed to tease out differences that may exist.

Regarding the impact of disease burden on compliance, the literature suggests that a
positive association may exist between compliance and the number of chronic conditions
presented by a patient (Billups, Malone, & Carter, 2000). Our findings do not support this for
cardiovascular medication use among our study recipients. Our study addressed out-of-pocket
costs and disease burden concurrently in the model, which differs from the previous work where
patient out-of-pocket costs were not considered concurrently with disease burden when
medication compliance was assessed. We initially found in our within-group analysis that
individuals with the highest disease burden had the highest percentage of noncompliance with
the exception of antihyperlipidemics. For antihyperlipidemics, individuals with the highest
disease burden had the lowest percentage for noncompliance. Nevertheless, when holding all
other predictors constant in our odds ratio analysis, we found cardiovascular recipients with
higher disease burden more likely to be noncompliant as compared to enrollees with the lowest
disease burden across all therapeutic classes, including the antihyperlipidemic class.

Current studies examining the effect of Medicare Part D on compliance are mixed
(Schmittdiel et al., 2009). As indicated by Schmittdiel et al. (2009), some studies suggest
Medicare Part D’s introduction improved compliance and decreased out-of-pocket costs, while
others found evidence that increased drug costs decreased medication compliance, especially for
those entering the coverage gap. Our findings suggest costs drive compliance. For our Part D
cardiovascular recipients, increased daily OOP costs have a negative impact on compliance.
However, compliance improves when external OOP medication costs increase. Perhaps patients
are making financial trade-offs and choosing to purchase the less expensive medication among
all medications prescribed.
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Limitations

First, our data sources did not include patient income, which may affect affordability of the
drugs and hence compliance. Unobserved cost-related factors may have impacted our findings
in that the experience of duals in Part D, with respect to out-of-pocket costs, is different from
non duals. Our analysis did not include the impact of gap phase (i.e., doughnut hole) entry or
catastrophic phase entry. Additionally, administrative data cannot verify consumption or that a
patient took the medication as prescribed.

Second, compliance values obtained from administrative data only provide assessments
of possession. Thus, an overestimation of actual compliance is likely. On the other hand, by
using a measure of compliance based on prescriptions filled via claims data, we may have
misclassified some compliant beneficiaries as noncompliant, if beneficiaries received free
samples from their prescribers. Thus, an underestimation of actual compliance may have
occurred.

Third, the length of the assessment period may be problematic when using
administrative data, as both shorter (e.g., <60 days) and longer (e.g., >90 days) time periods
introduce potential bias when estimating medication compliance (Christensen et al., 1997).
Compliance measures based on administrative data have not correlated well with patient
reported compliance (Grossberg, Zhan, & Gross, 2004; Guénette, Moisan, Preville, & Boyer,
2005). Administrative data can, therefore, provide the researcher only an estimate of the highest
possible level of medication consumption.

Despite these limitations, administrative data are convenient, noninvasive, objective, and
inexpensive to obtain. In addition, compliance estimates based on administrative data appear to
be associated with clinical outcomes (Grossberg, Zhan, & Gross, 2004; Weiden, Kozma, Grogg,
& Locklear, 2004). Furthermore, while it may seem obvious it is important to note that
possession of a medication is required prior to consuming it. Therefore, administrative data are
frequently used to indicate medication possession and can serve as a convenient proxy for more
invasive and costly measures of compliance.

Fourth, the cross-sectional design precludes measurement of previous behavior/drug fills
during early months of the cross-section. Censoring is also likely to be common with this design.
An alternative approach would be an inception cohort (i.e., new user design); however, an
inception cohort may suffer from this same shortcoming when assessing a// drugs within a drug
class, because moving a patient from one drug to another within the same class would constitute
a “new use.

Fifth, the adherence measure used in the study is subject to natural variations in
cardiovascular medication use. The problem is challenging and cannot be perfectly addressed.
One possible approach would be to conduct an overall analysis using the proportion of days
covered (PDC) for any cardiovascular medication. This would address overall gaps in treatment
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of the underlying condition, rather than deficits in medication use by class. In the Appendix, we
present our findings following this latter approach for comparison by the reader (Table 5).

Lastly, the CMS-HCC risk score may be considered a proxy for plan cost, whereas we
construed the variable as a proxy for patient disease burden.

Conclusion

It is encouraging to note that with the implementation of the Part D program, we found
medication compliance rates for our study to be superior to rates previously reported in the
literature. This finding is particularly reassuring when considering that medication therapy
management is an important objective of the Part D program.

However, our results also suggest that the patients who are male, younger, Black, or
residing in the South region are associated with a higher likelihood of noncompliance for
cardiovascular agents. Dual eligibility enrollment was associated with a higher likelihood of
improved compliance. Increased disease burden was associated with a higher likelihood of
noncompliance. Increased OOP costs were associated with noncompliance. However, when
OOP costs for other medications in a recipient’s medication regimen increase as compared to
the therapeutic class under study, compliance for the therapeutic class under study improves.

Identifying patient characteristics that may contribute positively or negatively to
medication compliance is an essential step to improved therapy. As a strategy to improve
compliance, the proper selection of therapy that fits a particular patient is paramount. We are
hopeful that our findings will assist Part D plans in their continual efforts to improve
medication compliance, by providing a clearer picture of patient characteristics associated with
less than optimal compliance based on medication therapeutic class, as well as provide potential
areas for future research that should prove quite beneficial.
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APPENDIX

Exhibit A-1. Logistic Regression Model Predicting Noncompliance for Part D Recipients1 with Any
Cardiovascular Agent Use, Age 65 and Over, 2007 based on Proportion of Days Covered Algorithm

Characteristic Odds Ratio Point Estimate °
Estimate p value

Region
Midwest 1.018 <0.0001
South 1.368 <0.0001
West 0.776 <0.0001
Other 2.985 <0.0001
Northeast 1.0--

Gender
Female 0.868 <0.0001
Male 1.0--

Age
85+ 0.809 <0.0001
75-84 0.891 <0.0001
65-74 1.0--

Racial/Ethnic Origin
Black 1.080 <0.0001
Hispanic 1.018 0.0447
Other 0.567 <0.0001
White 1.0--

Disease Burden 2
Highest 1.227 <0.0001
Medium High 1.130 <0.0001
Medium Low 1.051 <0.0001
Lowest 1.0--

Dual Status *
Dual 0.723 <0.0001
Non Dual 1.0--

PDP Status *
MAPD 0.873 <0.0001
PDP 1.0--
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Exhibit A-1 (cont.)
Odds Ratio Point
Characteristic Estimate °
Estimate  p value

Relative OOP Non-Class Costs *

Highest 0.522 <0.0001
Medium High 0.585 <0.0001
Medium Low 0.684 <0.0001
Lowest 1.0--
Relative OOP Daily Class Costs *
Highest 2.430 <0.0001
Medium High 1.948 <0.0001
Medium Low 1.458 <0.0001
Lowest 1.0--

! Recipients with hospital stays excluded from this analysis.

*Based on CMS' hierarchical condition category risk scores .

*Enrolled for the entire twelve months as this classification for calendar year 2007.

*Quartile assigment made by (a)assigning the enrollee into one of the two groups of
duals or non duals and (b) comparing the enrollee's OOP costs to other enrollees in
the group.

* Max-rescaled R* = 0.0347.
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