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O
ne third of the Medicare beneficiaries now have drug cov-
erage through employer-sponsored health plans, and most
of these are offered by their own or their spouse’s former
employer or union. Most of these beneficiaries receive more

generous coverage under these plans than they would under the new
Medicare prescription drug coverage (Part D) which began January 1,
2006.1 Competitive labor markets have provided sufficient incentive in
the past few decades for employers to voluntarily offer retiree health ben-
efits with generous drug coverage to workers and their families.2 However,
because an accounting rule change in the early 1990s requiring employ-
ers to include retiree health benefit liabilities on their financial state-
ments, coupled with a double-digit growth in healthcare costs
(particularly for pharmaceuticals), many employers have been overhaul-
ing their retiree health and drug benefits to control, reduce, or eliminate
their retiree health benefit liabilities.3

With the enactment of the Medicare Prescription Drug Improvement
and Modernization Act, additional (albeit unintended) incentives for ter-
minating or scaling back retiree drug coverage have been created. First,
the existence of Medicare Part D as an alternative source of drug cover-
age for retirees would reduce political resistance for employers consider-
ing dropping coverage altogether. In fact, the Congressional Budget
Office4 estimated that 17% of retirees were likely to lose their employer-
sponsored drug benefits; more recent estimates from the Department of
Health and Human Services suggest that it might be double that.5

Second, in light of the ongoing trends of reductions in generosity of
retiree drug coverage due to business, accounting, and cost factors,3

employers planning to continue offering benefits may now have Medicare
Part D as a concrete example of a “floor” or minimum level of generosity
for retiree drug benefits. This is because the US Congress has built in
financial incentives in terms of direct subsidies of up to $88 billion to
employers for maintaining their retiree drug coverage. To receive a tax-
free subsidy (equal to 28% of total drug costs between $250 and $5000 for
each covered retiree), the employer would need to offer employment-
based retiree drug coverage that is at least actuarially equivalent to the
standard Medicare Part D coverage. Hence, employers planning to con-

tinue offering drug coverage could over
time reduce the generosity of their ben-
efits all the way to Medicare Part D lev-
els and still receive the benefit of the
federal subsidies.
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Objective:To examine the association between
generosity of drug coverage and essential cardio-
vascular medication use among retired seniors.

Study Design: Retrospective analysis of the 1997
to 2000 Medicare Current Beneficiary Survey, a
nationally representative survey of the Medicare
population.

Methods:The study examined community-
dwelling fee-for-service Medicare beneficiaries
aged 65 years or older with retiree health insur-
ance and with coronary heart disease and hyper-
lipidemia (n = 1220) or congestive heart failure 
(n = 1147). Generosity of drug coverage was
defined as the percentage of the beneficiary’s
annual drug expenditures paid by the employer.
Dependent variables were any statin use for the
group with coronary heart disease and hyperlipi-
demia and any angiotensin-converting enzyme
inhibitor or angiotensin receptor blocker use in
the group with congestive heart failure. Logistic
regression analyses estimated the adjusted odds
of essential medication use by generosity catego-
ry in each disease group. We estimated the extent
to which medication use would change if gen-
erosity levels moved to those under standard
Medicare Part D levels.

Results:The overall prevalence of statin use was
64.1%, and that of angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker
use was 50.0%. In both disease groups, retirees
in the less generous drug coverage categories
had significantly lower adjusted odds of use than
retirees with the most generous drug benefits (ie,
covering >76% of annual drug expenditures).
Overall, the shift to a standard Medicare Part D
structure would result in mean declines of 8.4%
in statin use and 5.2% in angiotensin-converting
enzyme inhibitor or angiotensin receptor blocker
use. Retirees with the most generous drug cover-
age face twice the mean decline in drug use.

Conclusion: Retirees who already have generous
drug benefits from their employers may be
placed at risk for decreased utilization of effective
medications due to any future scaling back of
retiree drug coverage. 
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Regardless of whether employers will drop coverage to
standard Medicare Part D levels or not, recent surveys suggest
that employers are scaling back prescription coverage through
increased drug cost-sharing for retirees and are likely to con-
tinue doing so during the long term.3,6,7 The question of how
substantial increases in out-of-pocket shares for prescription
expenditures could potentially affect medication use, particu-
larly among Medicare beneficiaries with retiree health insur-
ance, has not been studied in detail. This study takes
advantage of the existing variation in retiree drug benefits to
examine the potential effect of significant changes in prescrip-
tion cost-sharing on use of essential chronic medications
among retired seniors. To reduce the complexity in testing
this relationship, we specifically examine the association
between the generosity of drug coverage and use of 2 effective
cardiovascular medications selected from well-established
clinical guidelines,8-10 namely, (1) statin use among retirees
with coronary heart disease (CHD) and hyperlipidemia and
(2) angiotensin-converting enzyme (ACE) inhibitor or
angiotensin receptor blocker (ARB) use among retirees with
congestive heart failure (CHF).

METHODS

Data Source
The data source used for the study was the 1997 to 2000

Medicare Current Beneficiary Survey (MCBS) linked with
Medicare claims. The MCBS is a nationally representative
survey of Medicare beneficiaries conducted under the auspices
of the Centers for Medicare & Medicaid Services. It includes
detailed information on beneficiaries’ demographics, health
and functional status, health insurance coverage, and annual
use and spending for all healthcare services, including pre-
scription drugs. The health insurance section of the survey
captures the source of supplemental insurance (eg, current
employer, former employer, self-purchased, Medicaid, and
others) and whether these plans offer prescription drug cover-
age. The prescription drug use section captures drug names
during the thrice-yearly interviews of respondents who are
instructed to keep a medication log, save insurance receipts,
and show the interviewers all of their medication containers.

Study Samples
The sample frame consists of community-dwelling fee-for-

service Medicare beneficiaries aged 65 years or older with sup-
plemental health insurance from their own or their spouse’s
former employer from 1997 to 2000. We limited the sample to
fee-for-service beneficiaries because availability of Medicare
claims was necessary to identify disease conditions. From the

1997 to 2000 pooled cross sections, we selected 2 groups for
analysis based on 1 or more inpatient or outpatient claims
for (1) CHD and hyperlipidemia (n = 1220) and (2) CHF
(n = 1147) (an appendix containing the International Classi-
fication of Diseases, Ninth Revision, Clinical Modification and
Current Procedural Terminology codes is available online at
www.ajmc.com). For the primary analysis, we excluded
Medicare retirees with additional drug coverage from sources
other than an employer (153 retirees from the group with
CHD and hyperlipidemia and 167 retirees from the group
with CHF). However, secondary analysis without excluding
this group indicated that our results are not sensitive to this
sample exclusion criterion, and results only for the primary
sample are presented.

Study Measures
Our dependent variable was an indicator of the presence of

any use of the essential cardiovascular medications. The indi-
cator represented any statin use for the group with CHD and
hyperlipidemia and any ACE inhibitor or ARB use in the
group with CHF.

The main independent variable of interest was the gen-
erosity of drug coverage. This variable was defined as the per-
centage of the beneficiary’s annual drug expenditures paid by
the employer. We grouped beneficiaries into the following 4
generosity categories: 0%, 1% to 50%, 51% to 75%, and 76%
to 100%. The 0% category primarily represents beneficiaries
with no retiree drug benefits but also includes a small group
with such limited drug benefits that none of their drug spend-
ing was paid by the employer.

Control variables included socioeconomic and demo-
graphic factors such as age, sex, education, income, metro-
politan status, and geographic region of residence. We also
controlled for smoking status and whether the beneficiary
had ever visited a cardiologist. In addition, we included the
following clinical characteristics: numbers of physician visits
and hospitalizations for the specific study condition, presence
of contraindication to the essential medication, cardiovascu-
lar risk factors likely to increase essential medication use,
number of chronic conditions other than cardiovascular dis-
ease, and self-reported health status (the details are available
in an appendix from the author). Survey year of observation
was also used as a control.

Statistical Analysis
The adjusted odds of receiving the essential cardiovascular

medication by coverage generosity level were estimated using
separate logistic regression analyses in each disease group.
Although the logistic regression analyses controlled for differ-
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ences in available demographic and clinical measures across
the generosity of drug coverage categories, it is possible that
there remain unmeasured factors predictive of generosity of
drug coverage and of essential medication use resulting from
the mechanism of drug coverage selection. We test for the
presence of this bias using the Durbin-Wu-Hausman test.11

To aid in the policy interpretation of the adjusted odds
ratios, we estimated the extent to which essential medication
use would change if generosity levels for all retirees moved
from existing levels to Medicare Part D levels in 2006. This
required estimating generosity levels for all retirees under
standard Medicare Part D. We did this in 2 steps. First, given
that existing levels of drug expenditures are from the 1997 to
2000 MCBS data and that the standard Medicare Part D
benefit limits and thresholds were designed for 2006, we pro-
jected annual drug spending from each year of the 1997 to
2000 MCBS to 2006 using historical and projected per capita
drug-spending data from the National Health Accounts (and
assuming no Medicare Part D implementation).12 These fore-
casts represent what one would expect retiree drug spending
to be in 2006 if Medicare Part D had not been enacted.
Second, we imposed the standard Medicare Part D benefit
structure on these spending estimates to compute the new
levels of generosity of drug coverage. The standard Medicare
Part D plan in 2006 required all (except low-income) benefi-
ciaries to pay an annual deductible of $250, 25% coinsurance
for drug spending from $250 to $2250, 100% coinsurance for
the next $2850 of drug expenses (ie, the “doughnut hole”),
and 5% coinsurance after $3600 in out-of-pocket costs (ie,
$5100 in total expenses). Hence, for example, if prescription
spending in 2006 for a retiree is projected to be $4000, we

calculated the mean out-of-pocket spending under a Medicare
Part D–like structure as the sum of the $250 deductible, $500
in coinsurance, and $1750 in the doughnut hole, for a total
out-of-pocket payment of $2500. Therefore, the generosity of
coverage under the Medicare Part D–like structure is comput-
ed to be 37.5% (ie, the percentage of drug spending paid by a
third party), and the retiree was classified under the 1% to
50% generosity category. We then estimated what essential
medication use would be under these new generosity levels.
All analyses were performed using STATA software version
8.0 (StataCorp LP, College Station, Tex) and accounted for
the complex survey sample design.

RESULTS

Retirees in both disease groups received generous drug ben-
efits from their employer (Table 1). More than three quarters
of annual drug expenditures were paid by employer insurance
for 54.8% of retirees with CHD and hyperlipidemia and for
44.6% of retirees with CHF. Only 7.1% to 12.2% of retirees
in both groups received no retiree coverage for their annual
drug expenditures (ie, the 0% group). The differences in the
socioeconomic, demographic, and clinical characteristics of
the retirees across the generosity of drug coverage categories
for the group with CHD and hyperlipidemia and the group
with CHF are available in an appendix from the author.

The overall prevalence of statin use was 64.1% among
retirees with CHD and hyperlipidemia and that of ACE
inhibitor or ARB use was 50.0% among retirees with CHF
(Table 1, last 2 columns). Essential cardiovascular medication
use was lower for those with less generosity of drug coverage.

Drug Benefit Generosity and Essential Medication Use Among Medicare-eligible Retirees

VOL. 13, NO. 7 n THE AMERICAN JOURNAL OF MANAGED CARE n 427

n Table 1. Distribution of Beneficiaries and Prevalence of Essential Cardiovascular Medication Use by
Generosity of Drug Coverage and by Disease Group*

Group With Group With Statin Use in ACE Inhibitor
Coronary Congestive Group With or ARB Use

Heart Disease Heart Coronary in Group
Generosity of and Hyperlipidemia Failure Heart Disease and With Congestive 
Drug Coverage† (n = 1220) (n = 1147) Hyperlipidema Heart Failure

Overall 100.0 100.0 64.1 50.0

0% 7.1 12.2 45.6 27.6

1%-50% 9.9 11.3 54.5 39.9

51%-75% 28.2 32.0 55.5 48.2

76%-100% 54.8 44.6 72.6 59.9

*From Medicare Current Beneficiary Survey and Medicare claims, 1997 to 2000. 
†Defined as the percentage of the annual drug expenditures paid by employer.
ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker.



For instance, while 72.6% of the most generous drug coverage
category (76%-100%) received statins, the prevalence
dropped significantly (from 45.6% to 55.5%) in the less gen-
erous drug coverage categories. A similar pattern of ACE
inhibitor or ARB use by drug coverage generosity was
observed among retirees with CHF.

Table 2 gives the odds ratios for essential cardiovascular
medication use by drug coverage generosity and disease group.
Given the observed differences in characteristics by drug cov-
erage generosity, logistic regression analyses were used to esti-
mate adjusted odds ratios in addition to unadjusted odds
ratios. In general, the magnitude and significance of unadjust-
ed odds ratios remained similar even after adjusting for all
covariates. The results confirm that less generosity of drug
coverage was associated with lower odds of using an essential
cardiovascular medication. In both disease groups, retirees in
the less generous drug coverage categories (0%, 1%-50%, and
51%-75%) had significantly lower adjusted odds of essential
cardiovascular medication use than retirees with the most
generous drug benefits (76%-100%). Also, results of the
Durbin-Wu-Hausman test were not statistically significant in
either disease group, thus ruling out bias due to unmeasured
confounders.

Generosity of coverage was estimated to change substan-
tially in both disease groups if the retiree drug benefits were
replaced with standard Medicare Part D–like benefits (the
details are available in an appendix from the author). For the
retirees in the group with CHD and hyperlipidemia, if those
with no drug benefits were to receive Medicare Part D–like
benefits, their generosity level would move from 0% to 40%,
and if those with the most generous drug coverage were to

receive Medicare Part D–like benefits, their mean generosity
would move from 85% to 50%. Similar changes were observed
in the various generosity of coverage categories among retirees
with CHF.

Figure 1 and Figure 2 show rates of essential cardiovascu-
lar medication use corresponding to the generosity levels under
the existing retiree drug benefits and Medicare Part D–like
benefits in the 2 disease groups. In the group with CHD and
hyperlipidemia, retirees with no drug benefits (0%) in our
study period would have a 5.4% increase in statin use under
Medicare Part D–like benefits. On the other hand, retirees
who had the most generous drug coverage (76%-100%) would
have a decrease of almost 16% in statin use under a similar
change in structure. Overall, the shift to a standard Medicare
Part D–like benefit would result in a mean decline of 8.4% in
statin use among all retirees with CHD and hyperlipidemia.
We observe similar (albeit smaller) overall effects (−5.2%)
among retirees with CHF. However, even in the group with
CHF, the most generous drug coverage category (76%-100%)
would experience more than double the overall mean decline
in ACE inhibitor or ARB use (−11.9%).

DISCUSSION

Only one half to two thirds of all retirees with the selected
heart conditions used essential cardiovascular medications.
The rates of use varied substantially based on the generosity of
drug benefits among retirees. As expected, retirees with no
drug benefits had the lowest rates of essential cardiovascular
medication use, followed by those with limited drug benefits.
However, even retirees with moderately generous drug bene-
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n Table 2. Odds Ratios for Essential Cardiovascular Medication Use by Generosity of Drug Coverage and by
Disease Group*

Statin Use in Group With ACE Inhibitor or ARB Use
Coronary Heart Disease in Group With

and Hyperlipidemia Congestive Heart Failure
Generosity of
Drug Coverage† Unadjusted Adjusted‡ Unadjusted Adjusted

0% 0.32 (0.20-0.50) 0.34 (0.21-0.56) 0.26 (0.17-0.39) 0.35 (0.23-0.55)

1%-50% 0.45 (0.29-0.72) 0.44 (0.29-0.67) 0.44 (0.29-0.68) 0.51 (0.33-0.80)

51%-75% 0.47 (0.35-0.63) 0.48 (0.35-0.64) 0.62 (0.44-0.88) 0.63 (0.44-0.92)

76%-100% Reference Reference Reference Reference

*From Medicare Current Beneficiary Survey and Medicare claims, 1997 to 2000. Data are given as odds ratio (95% confidence interval). 
†Defined as the percentage of the annual drug expenditures paid by employer.
‡Adjusted for age, sex, race, education, income, current smoking status, metropolitan status, census region of residence, any cardiologist visit,
number of disease-related physician visits, any disease-related inpatient claim, other cardiovascular conditions, number of chronic conditions other
than cardiovascular disease, any contraindication to essential medication, self-reported health status, and year of observation.
ACE indicates angiotensin-converting enzyme; ARB, angiotensin receptor blocker.



fits had significantly lower
odds of using these effective
cardiovascular medications
than retirees with the most
generous drug benefits. This
suggests that only very low
cost-sharing (ie, 0%-25% of
annual drug expenditures paid
out of pocket) is associated
with a high rate of essential
cardiovascular medication use
among patients with selected
heart conditions.

To our knowledge, this
study is among the first to
examine the association
between generosity of drug
coverage and essential med-
ication use specifically among
Medicare beneficiaries with
retiree health insurance. Our
results suggest that retirees
who now enjoy generous drug
benefits are at risk for reduced
utilization of essential med-
ications if their drug coverage
generosity was scaled back to
the generosity levels seen
under Medicare Part D. On
the other hand, retirees with
previously no drug coverage
would have increased utiliza-
tion of needed medications.
Given the recent implemen-
tation of Medicare Part D,
these findings have important
implications for seniors with
retiree health insurance who
may be at further risk for
future reductions in drug cov-
erage generosity.

Our study results must be
interpreted in light of the fol-
lowing limitations. First, we
classified each retiree into a
generosity of drug coverage category based on his or her drug
utilization behavior and spending during the year. Because the
MCBS data for survey years before 2004 do not have informa-
tion on the benefit design features of the drug coverage held

by each beneficiary, this is the best available proxy for ex ante
generosity in the data used for the present study. It is possible
that this measure classified people with the same type of cov-
erage into different generosity categories depending on their

Drug Benefit Generosity and Essential Medication Use Among Medicare-eligible Retirees
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n Figure 1. Predicted Statin Use Under Existing Retiree Drug Benefit Structure
and Standard Medicare Part D Benefit Structure Among Retirees With Coronary
Heart Disease and Hyperlipidemia
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n Figure 2. Predicted Angiotensin-Converting Enzyme (ACE)-inhibitor or
Angiotensin Receptor Blocker (ARB) Use Under Existing Retiree Drug Benefit
Structure and Standard Medicare Part D Benefit Structure Among Retirees With
Congestive Heart Failure
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annual drug use, particularly retirees who faced an annual drug
deductible (eg, beneficiaries with extremely generous drug
coverage after an initial deductible are misclassified into the
0% generosity category if their annual expenditures were less
than the deductible limit). However, according to the
Kaiser/Hewitt6 2005 survey, only 19% of the employers have a
separate annual drug deductible; drug deductibles range from
$25 to $250, and the most common deductible is $100.
According to established clinical guidelines,8-10 the medica-
tions studied herein should be taken chronically, and a 1-year
supply of the study medications by themselves would be sever-
al hundred dollars. Hence, it is rare that such misclassification
would occur in our study given the medication needs of our
study samples. Second, because those with greater medication
needs may obtain more generous drug coverage, there is a
potential for selection bias. However, this is mitigated by the
fact that our study sample consisted exclusively of Medicare
beneficiaries with retiree health insurance, wherein selection
effects are less likely to arise because eligibility is determined
more by tenure and industry than by individual self-selection.
Moreover, our results suggest that unobserved variables are
unlikely to generate biased results because the Durbin-Wu-
Hausman test was rejected and because the unadjusted odds
ratios changed little even after the numerous controls for
observed severity were added to our regression models. Third,
our modeling exercise assumed that all retirees would face
generosity levels similar to those under Medicare Part D.
Although this scenario is unlikely, the objective was to esti-
mate the relative effect of changes in generosity levels on
essential medication use, and there is no reason to believe that
this should differ markedly from what we have estimated.
Fourth, it should be noted that there was only 1 statin (ie,
lovastatin) and 1 ACE inhibitor (ie, captopril) and no ARBs
available as generics during our study period (1996-2000).
Availability of cheaper generics is likely to attenuate our esti-
mated relationship between generosity of drug benefits and
use of these cardiovascular medication classes. However, our

results are still reflective of the potential effect on
use of other newer drug classes without generic sub-
stitutes available.

There have been widespread media reports and
anecdotal stories of the hardships faced by some
retirees with increases in out-of-pocket prescription
drug costs, as well as speculations on the potential
adverse effects of the new Medicare Part D on
employer-sponsored retiree health benefits.13-22

However, findings from the Kaiser/Hewitt7 2006
survey of firms with 200 or more employees indicate
that about 82% of surveyed employers continued to

offer prescription drug coverage while accepting the tax-free
subsidy for their largest group of Medicare retirees in 2006.
Only 8% of surveyed employers discontinued drug coverage
for the plan with the largest group of retirees, and another 2%
of surveyed employers have transitioned to a Medicare pre-
scription drug plan. While this is comforting news in the
short term, given that most employers today offer drug cover-
age that is of greater actuarial value than the standard
Medicare drug benefit, the trend in shifting costs to retirees is
increasing even among employers continuing to offer retiree
prescription coverage. For instance, the Kaiser/Hewitt7 2006
survey reports that 25% of the employers raised prescription
copayments or coinsurance for retirees and that 10% replaced
fixed dollar copayments for drugs with coinsurance (ie,
retiree pays a percentage of the total drug price) for their
retirees, thus exposing them to higher out-of-pocket spending
as the costs of drugs rise. Over time, it is possible that addi-
tional factors such as accounting requirements, changing
demographics, the economy, and labor relations may also
influence some employers to considerably scale back drug
benefits or to consider other alternatives. How employers will
ultimately behave will only become clear during the next few
years. Policy makers and researchers must monitor employer
response to Medicare Part D during the coming years and
determine the extent to which access to effective medica-
tions and potentially the health of the nation’s retired seniors
may be adversely affected.
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Take-away Points
With a double-digit growth in pharmaceutical expenditures, many employers
have increased prescription cost-sharing for retirees in recent years. The
new Medicare Part D has created additional (albeit unintended) incentives
for terminating or scaling back retiree drug coverage.

n The rate of essential cardiovascular medication use among retirees
varies substantially based on the generosity of drug benefits, with less gen-
erosity of drug coverage independently associated with lower essential
medication use.

n Retirees who have generous drug benefits from their employers may
be placed at risk for decreased utilization of effective medications due to
any future scaling back of retiree drug coverage.
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