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■ Abstract The lack of an outpatient prescription drug benefit under Medicare has
become a conspicuous omission in the face of accelerated growth in prescription drug
expenditures and increased availability of highly effective medications. This article
provides a critical review of the empirical evidence on the effect of drug coverage
on the use of prescription drugs, health care outcomes, and health care costs among
Medicare beneficiaries. The existing literature provides considerable evidence that drug
coverage is associated with greater use of all drugs and clinically essential medications
and that not all forms of coverage provide the same protection. Longitudinal evidence
from elderly and disabled persons in Medicaid indicates that restricting coverage has
serious adverse health outcomes for sick and low-income beneficiaries that actually
lead to increased health care costs.

INTRODUCTION

Prescription drugs, when used appropriately, are effective in the treatment of many
acute and chronic medical conditions. However, because Medicare does not in-
clude an outpatient prescription drug benefit, the prescription drug coverage mar-
ket for Medicare beneficiaries is a patchwork of public and private policies with
varying levels of coverage and eligibility requirements. Many near-poor and low-
income beneficiaries (100%–200% of poverty) may be particularly vulnerable to
underuse of essential drugs because they are simultaneously more likely to be sick,
less likely to have employer-sponsored coverage, and not poor enough to qualify
for Medicaid (37, 44). Even beneficiaries who have prescription drug coverage
sometimes face high copayments and other limitations that restrict the appropriate
use of prescription drugs (36, 41–43, 45).
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Accelerated growth in prescription drug expenditures and increased availability
of highly effective medications have led to renewed calls for a prescription drug
benefit under Medicare. The ill-fated 1988 Medicare Catastrophic Coverage Act
would have provided partial drug coverage to beneficiaries once they exceeded an
annual deductible of $600 (40). However, disagreements over who should pay, who
would benefit, and how much the Medicare Catastrophic Coverage Act would cost
resulted in its immediate repeal (48). Today, there is still much we do not understand
about the relationships between drug coverage, drug use, health outcomes, and
overall health care costs. However, the generally accepted hypothesis is that a
Medicare drug coverage benefit will increase access to prescription drugs and
thus improve health. The purpose of this article is to critically assess the existing
literature on the effect of drug coverage on drug utilization, health outcomes, and
health care costs in the Medicare population.

METHODS

We used Medline and a manual search of citations to identify studies of drug cov-
erage and use in the Medicare population conducted between 1980 and 2000. Our
Medline search terms included combinations of the following: Medicare; insur-
ance; pharmaceutical services; prescription drug utilization; prescription drugs;
physician practice patterns; elderly; disabled; and cost-sharing. We included all
published literature and widely distributed unpublished reports of prescription drug
coverage and prescription drug use in the elderly, disabled, and end stage renal
disease patients. We did not include studies if they did not explicitly estimate the
effect of coverage or insurance on drug use or if less than 40% of the sample was
likely to be Medicare eligible.

We used previously employed criteria to assess the validity of study findings.
Specifically, we considered the validity of the overall research design, the appro-
priateness of the study population, data quality and availability, the reliability of
measures of utilization (3), and the adequacy of statistical analysis (46). Compared
with randomized controlled trials, quasi-experimental designs are the second best
option for estimating the effect of drug coverage on use and health. These stud-
ies can be further categorized into three groups: (a) well-controlled, (b) partially
controlled, or (c) cross-sectional analytic studies. Well-controlled studies include
time-series designs, which examine the effect of a change in coverage on simul-
taneous changes in utilization trends by examining utilization before, during, and
after the change, preferably using a similar time series in a comparison group that
did not change coverage. Partially controlled studies include repeated measures
and pre/post designs with comparison groups. Cross-sectional analytic studies
(i.e. one-shot surveys or studies using data collected only after a policy change)
use multivariate analyses to estimate the association between drug coverage and
the outcomes of interest at a given point in time, controlling for other factors. Valid
causal inferences cannot be drawn from cross-sectional analytic studies, and all
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nonrandomized studies are subject to potential selection bias (i.e. those with and
without drug coverage have characteristics that make them noncomparable).

Predictably, the quality of these studies is limited by data quality and availability.
Frequently, data on prior utilization are unavailable for those without coverage [e.g.
previously uninsured individuals who enroll in a state pharmaceutical assistance
program (PAP)]. Even with data on prior utilization, we cannot be sure whether dif-
ferences in utilization after the coverage change are due to the presence of coverage
itself or to other factors, such as deteriorating health or concurrent policy changes.

RESULTS

Overview of Reviewed Studies

We identified 35 published studies, one unpublished study, and one literature
review on the relationships between drug coverage, drug use, and health outcomes
among the elderly and disabled. Of the identified studies, 12 were descriptive
(i.e. they provided cross tabulations of drug utilization statistics by drug coverage,
income, race, health status, and various other characteristics). Although these
descriptive presentations are useful for identifying patterns of use, they ignore the
relationships between these various factors and can lead to spurious conclusions.
Among the remaining 23 studies estimating the effect of insurance or coverage on
use and health, we identified six that were well controlled and 17 cross-sectional
studies. As we present the available evidence, we distinguish between studies using
the various research designs and provide detail only for the most valid evidence
on each topic.

Prescription Drug Consumption in the Medicare Population

Prescription drugs are currently the fastest growing component of national health
expenditures (24). This increase in drug costs has been attributed to increases in the
use of all prescription drugs, particularly newer and more expensive drugs (7, 24).
One third of all prescription drug expenditures in the United States are attributable
to people over age 65 (27).

In 1996, 86% of the noninstitutionalized Medicare beneficiaries used at least
some prescription drugs during the year [see Health Care Financ. Admin. (13),
Section 4: Table 4.17]. Average annual expenditures in 1995 were $700, and
the typical beneficiary filled more than 18 prescriptions; average out-of-pocket
expenditures in that same year were $303 (6). Out-of-pocket costs have risen
dramatically during the past 30 years, as only 6.5% of Medicare beneficiaries in
1972 had out-of-pocket costs exceeding one half of their total drug expenditures
(38). By 1999, average out-of-pocket expenditures had increased to about $410
per year, or nearly half of average yearly drug expenditures (10).

In multivariate analyses, medication use among Medicare enrollees increases
with income and age, and decreases with high functional and health status
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(5, 17, 25, 37, 50). In addition, there is evidence that white beneficiaries are more
likely to use prescription drugs than nonwhites and blacks, even when controlling
for such factors as health status, income, and education (5, 8, 19). The reasons
for these differences have yet to be elucidated. A few cross-sectional studies have
found links between insurance status (independent of drug coverage) and drug use
(25, 37, 58).

Drug Coverage in the Medicare Population

Medicare beneficiaries can obtain drug coverage through public or private sources.
Public sources of drug coverage include Medicaid, the Veterans Administration, the
Indian Health Service, PAPs, Medicare HMOs (Medicare+ Choice), and local or
community programs. Although states are not required to provide drug coverage
as part of the standard Medicaid benefit package, 90% of the 6 million dually
eligible Medicaid enrollees have drug coverage through this source (57). A small
minority of Medicare beneficiaries is eligible to receive drug coverage through the
Veterans Administration or the Indian Health Service.

The first state PAPs were introduced in the late 1970s (43). As of April 2000,
there were 16 such programs in the United States (57), and 32 states had introduced
pharmaceutical assistance legislation (12). State PAPs are generally targeted to-
ward low-income people over age 65, and many include coverage for the young
disabled. All the programs request some enrollee cost-sharing but generally pro-
vide first-dollar coverage (i.e. no deductible) (11).

Much attention has been given to the withdrawal of HMOs from Medicare+
Choice plans. Most Medicare+ Choice plans offer supplementary benefits, such
as prescription drug coverage to beneficiaries generally without requiring addi-
tional premiums for basic packages of services (2). However, because of unantic-
ipated increases in drug expenditures in recent years, these policies have grown
more restrictive over time. For example, the percentage of plans with annual drug
benefit limits of $500 or less increased from 21% to 32% between 1999 and
2000 (14).

Former employers and Medigap are the two private sources of drug coverage
available to Medicare beneficiaries. Medigap drug coverage is characterized by
high copayments (50%), high deductibles ($250), and benefit caps ($1250 or $3000
per year). In contrast, copayment amounts under Medicaid are generally $1–$2 per
prescription because of federal regulation, although seven states impose caps on
the number of reimbursable prescriptions (as few as three) per month. Employer-
provided coverage for retirees, although varied, tends to be more generous than
Medigap coverage (57).

Using the 1995 Medicare Current Beneficiary Survey (MCBS), Davis et al
(6) estimated that 65% of Medicare beneficiaries have some coverage for out-
patient prescription drug expenditures. Among those with coverage, 45% have
employer-provided coverage, 14% Medigap coverage, 11% Medicare+ Choice,
17% Medicaid, and 4% Veterans Administration, state PAP, or other publicly
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provided coverage. Others have produced similar estimates of drug coverage us-
ing the MCBS (24a, 34, 57).

Unfortunately, Medicare enrollees with the greatest medical need for drug
coverage—those with low incomes and fair-to-poor health—are not more likely to
have it (1a). For example, although 65% of low-income beneficiaries (<$10,000)
have no drug coverage, less than 30% of high-income beneficiaries (>$50,000) are
lacking drug coverage (24a). In a multivariate study of the determinants of drug
coverage in the Medicare population, Lillard et al (25) found that having employer
insurance was the most significant predictor of coverage.

These estimates of current levels of drug coverage paint a misleadingly positive
picture because they include many who are uncovered for part of the year: almost
19% of beneficiaries. Only 6%–7% of Medicaid enrollees reported being with-
out coverage for part of the year compared with 30% of recipients of Medicare
fee-for-service only. Furthermore, those in fair-to-poor health were slightly more
likely to have coverage for only part of the year (53). Unfortunately, the duration
and frequency of gaps in coverage are unknown. In a retrospective cohort study of
four managed care organizations, Rector (35) found that beneficiaries were more
likely to switch insurance providers once they exceeded their drug benefit spending
limits and that switchers were more likely to be sick. Therefore, many of those
who report being without coverage for part of the year may actually be those most
in need of full year coverage (32).

The Effect of Coverage on Medication Use

Studies of the effect of coverage on use are generally restricted to cross-sectional
analyses. However, there have been a few well-controlled studies of the effects
of monthly caps on the number of prescriptions or dollar reimbursements for
the elderly and disabled in Medicaid that increase our understanding of the ef-
fects of drug coverage on drug utilization. Using time-series research designs,
Soumerai et al (41, 42, 45) examined the effect of limiting reimbursable prescrip-
tions in New Hampshire to three prescriptions per month (the cap was replaced
with a $1 copayment 1 year later) on the use of essential drugs by elderly and
disabled Medicaid recipients. In one study, the authors used interrupted time se-
ries to examine changes in prescription drug use for a group of Medicaid en-
rollees with a sizable proportion of elderly (46% were receiving old age assistance
and 47% had a physical or mental disability). The authors found an immedi-
ate and sustained reduction in the number of prescriptions used (46% decrease)
among multiple drug recipients during the period of the cap. Both essential (e.g.
insulin and cardiac drugs) and nonessential use were affected, and the reduc-
tion in prescriptions was not offset by increases in the number of tablets per
prescription (41).

In another study, the authors studied the use of essential cardiac drugs, chronic
obstructive pulmonary disease (COPD) and asthma medications, insulin, anticon-
vulsants, and anticoagulants by elderly Medicaid residents in New Hampshire
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and New Jersey (the comparison state) before, during, and after the period of the
prescription drug cap. Although use of these essential medications was relatively
stable and similar in both groups before the cap, the chronically ill elderly in New
Hampshire experienced a sudden, sustained 35% (p< 0.001) decrease in the use
of these essential medications during the period the cap was in effect. This drop
was even more pronounced among patients using three or more classes of drugs.
Medication use returned to near-baseline levels after the cap was replaced by the
$1 copayment (45).

A subsequent study by Soumerai et al (42) examined the effect of the New
Hampshire cap on Medicaid enrollees with schizophrenia, a condition for which
appropriate use of psychoactive medication has decreased the need for institution-
alization (15, 18). The use of antipsychotics, sedative hypnotic agents, antidepres-
sants, and lithium all dropped significantly during the period the cap was in place.
Among regular users of antipsychotic drugs, use decreased 21.2% (p < 0.001)
during the period of the cap (42).

Four studies examined the effect of copayments on use (16, 30, 36, 54). In a
longitudinal interrupted time-series analysis of Medicaid claims by predominantly
elderly residents from South Carolina and Tennessee, Nelson et al (30) found a
drop in the use of prescription drugs after South Carolina implemented a 50¢
copayment per prescription (from 24.8 to 23 claims per eligible recipient per year),
demonstrating the sensitivity of low-income elderly to even modest out-of-pocket
payments. In subsequent analyses, the authors found the use of essential drugs,
such as cardiac medicines, were also affected by the copayment (36).

In addition to these well-controlled studies, we identified cross-sectional studies
that examine the association between drug coverage and drug use in a national
sample of Medicare beneficiaries (1, 5, 25, 27, 37), which provide weaker evidence
on the effect of drug coverage. Two of the five (1, 5) examined the use of clinically
essential drugs, which is a proxy for the appropriateness of use; they also used the
most comprehensive source of data available on beneficiary drug use and coverage,
the MCBS. We present these results first.

Using the 1995 MCBS, Blustein (5) estimated the association between coverage
and the use of antihypertensives1 by Medicare beneficiaries with hypertension.
Not having drug coverage of any kind was associated with an increase in odds
of not purchasing any antihypertensive medication (adjusted odds ratio= 1.4,
p = 0.002). Furthermore, those with drug coverage purchased more tablets than
those without coverage, controlling for other factors such as income, education,
and health status (460 tablets vs 423 tablets,p = 0.02).

In another analysis of hypertensive patients, we found that the association be-
tween coverage and use was much weaker for those with Medigap insurance, which
is consistent with the high levels of cost-sharing and limited coverage associated
with this type of coverage (1, 6, 27, 57). Specifically, we found that beneficiaries

1Use of these drugs substantially reduces the risk of stroke, myocardial infarction, and
death (29).
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with state drug coverage had considerably higher total drug utilization compared
with those with Medicare fee-for-service only, controlling for socio-demographic
and health differences ($302 vs $191,p < 0.05). Beneficiaries with employer-
provided drug coverage had estimated antihypertensive drug utilization of $280
(p < 0.01) compared with $225 for those with private insurance without drug
coverage and $251 (p< 0.10) for those with Medigap drug coverage (1).

Based on data from the 1990 Panel Survey of Income Dynamics, Rogowski et al
(37) found that drug coverage provided by private insurance plans was associated
with a significant increase in the probability of using any drugs (odds ratio= 1.44;
p< 0.05). Both private drug coverage and Medicaid were significantly associated
with lower out-of-pocket expenditures (private insurance,p < 0.01; Medicaid,
p< 0.05). In a later study, Lillard et al (25) found that compared with people who
have Medicare fee-for-service only, those who have private drug coverage had
four times the odds of using prescription drugs (adjusted odds ratio= 4.4, p <
0.05). However, both studies used eligibility as a proxy for Medicaid enrollment
and therefore could not provide reliable estimates of the effect of actual Medicaid
coverage on drug use. Using the National Medical Expenditure Survey (NMES)
(1987), Long (27) found that beneficiaries with Medigap drug coverage spent up
to 26% more out-of-pocket than those with more generous forms of coverage.

In addition to these national studies, there have been several state- and
community-level studies of the association between coverage and use (8, 21, 28, 49,
51, 52). The majority of these studies found positive associations between drug
coverage and use (8, 49, 51, 52). Of the two dissenting studies, one examined drug
use for a group of patients who were newly discharged from a hospital (21) and
the other examined the use of benzodiazepine in a clinic setting (28).

Linking Coverage to Health Outcomes

Policy makers are often concerned about the effects of prescription drug coverage
and medications on health status and health care costs. In the New Hampshire drug
cap studies, Soumerai et al (45) were able to observe a dramatic increase in nursing
home admissions for chronically ill elderly persons affected by the cap. In fact,
elderly Medicaid enrollees in New Hampshire were almost twice as likely to be
admitted to nursing homes during the period of the cap as those in New Jersey (risk
ratio = 1.8; 95% confidence interval, 1.2–2.6). In addition, there was a slight
trend toward higher rates of hospitalization in the New Hampshire cohort during
the period of the cap, but this difference was not statistically significant (RR=
1.2; 95% confidence interval, 0.8–1.6) (45).

The authors found similar results for schizophrenic patients and their use of
clinic emergency mental health services and partial hospitalization during the
time of the cap. Use of one community mental health center increased 57% during
the period of the cap (p < 0.001) and decreased to near pre-cap levels after the
cap was repealed. At the same community mental health center, use of emer-
gency services increased from no visits to an average of 0.03 services per
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patient per month during the cap, then returned to no visits over the study pe-
riod (42). Evidence from state programs and Medicare HMOs of the effect of drug
coverage or copayments on health is unconvincing because of research design
limitations (16, 26, 49, 54).

The Effect of Coverage on Health Care Costs

Evidence from the literature suggests that drug coverage increases drug costs
(1, 5, 8, 25, 27, 37). Coverage can distort use by protecting beneficiaries from the
true marginal cost of medications (59). To balance risk protection against inap-
propriate use, payers impose various forms of cost-sharing on their enrollees,
including copayments and caps on expenditures or the number of drugs used.

The inherent hazard demonstrated by all well-controlled studies is that cost-
sharing reduces the use of essential as well as less essential drugs (23, 36, 41, 42,
45). For example, facing a copayment, a patient might prioritize medications for
symptom relief (e.g. analgesics) over those used for management of chronic condi-
tions and associated with long-term survival (e.g. antihypertensives) (9, 36). There-
fore, limiting coverage can have adverse consequences for health that increase
overall health system costs. For example, although Medicaid drug expenditures
decreased by about $5 per person per month among chronically mentally ill in
New Hampshire during the period of the drug caps, overall expenditures increased
by about $139 per month (42). Thus, the increase in overall expenditures due to
increased use of mental health services exceeded the savings in drug expenditures
by a factor of more than 17. Given that many drugs are cost-effective and actu-
ally save money when used appropriately (31), increasing access to effective
medications can prevent future health care expenditures.

Factors Mediating the Effects of Drug Coverage

The above studies provide strong evidence that drug coverage increases access
to prescription drugs and that restricting coverage can lead to decreased use of
essential medications and poor health outcomes. However, regardless of their cov-
erage status, patients cannot obtain prescription drugs without the consent of a
physician, who may face pressure from patients, plans, payers, and the pharma-
ceutical industry to prescribe specific drug therapies (22). Furthermore, coverage
cannot ensure compliance or the appropriate use of medications, both of which are
of particular concern in the elderly (20, 33). Underuse is a conspicuous problem
for beneficiaries with asymptomatic chronic illnesses like hypertension (39).

Despite widespread concerns about rationing mechanisms employed in man-
aged care organizations to reduce the use or costs of specific drugs, implicit ra-
tioning occurs daily through price. This implicit rationing is compounded by the
fact that beneficiaries with drug coverage face lower prices than those without
coverage because of volume discounts negotiated with drug manufacturers (4).
The Congressional Budget Office (56) estimated that the best price discount for
single-source drugs averaged 19%; 9% had discounts of 50% off the wholesale
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price. There is evidence that Medicare beneficiaries with employer coverage or
state pharmaceutical assistance pay less out-of-pocket per tablet for essential drugs
than those without drug coverage (1, 5).

CONCLUSIONS

The strongest evidence from the literature indicates that there is considerable un-
met need in the Medicare population for a prescription drug benefit. Evidence from
national data sources, the private sector, and state-based programs show that Medi-
care beneficiaries need and use a disproportionately higher amount of prescription
drugs. This medication use is positively associated with higher rates of chronic
disease (47), indicating that much of this use is necessary rather than discretionary.
Furthermore, although most beneficiaries have some drug coverage, there is con-
siderable variation in the generosity and duration of that coverage, even among
public programs. Low-income beneficiaries have the greatest need for prescription
drugs but are least likely to have drug coverage. Many policies impose dollar limits
on expenditures and therefore do not provide any protection for the elderly and
disabled against catastrophic drug costs.

The existing literature provides considerable evidence that drug coverage is
associated with greater use of all drugs and clinically essential medications. How-
ever, whenever researchers were able to distinguish between different types of
coverage or levels of generosity within coverage types, they found that not all
coverage provided the same protection. Private Medigap coverage was associated
with lower drug use, including use of clinically essential medications, and higher
out-of-pocket costs compared with Medicaid, employer, and state drug coverage
programs. Although evidence of the link between coverage, health outcomes, and
care costs was sparse, the longitudinal analyses in elderly Medicaid populations
found that limiting the number of reimbursable prescriptions per month had seri-
ous adverse health outcomes for sick and low-income beneficiaries. In some cases,
the adverse events caused by the drug cap were irreversible (i.e. nursing home
admissions).

DISCUSSION

More well-controlled studies of the effect of drug coverage on use and health out-
comes in the Medicare population are needed. There is a particular need for lon-
gitudinal analyses of the effect of policy changes on the use of essential medicines
and health outcomes. Many studies presented in this review were cross-sectional
and therefore could not control for prior drug utilization, which is important for
determining causal relationships. In addition, those with and without drug cover-
age may be dissimilar in ways that make comparisons difficult. Common statistical
methods used to account for the influence of covariates may be inadequate. More
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in-depth investigations of the link between socio-demographic characteristics and
drug use and coverage could further assist policy makers in identifying vulnerable
populations and in defining and targeting interventions.

Despite the varying quality of the empirical evidence, the vast majority of the
studies provide strong evidence in support of additional coverage for Medicare
beneficiaries. The United States is the only industrialized country that does not
provide coverage for prescription drugs for the elderly. Given the importance of
these therapies for increasing numbers of Medicare beneficiaries with chronic
illnesses, the absence of a drug benefit under Medicare has become a conspic-
uous failure in national health policy, resulting in substantial preventable illness
among the most vulnerable elderly. The preponderance of the evidence suggests
not only that many Medicare enrollees benefit from drug coverage, but also that
failure to provide access to essential drugs may have adverse health and economic
consequences for sick and low-income patients.

Visit the Annual Reviews home page at www.AnnualReviews.org

LITERATURE CITED

1. Adams AS, Soumerai SB, Ross-Degnan D.
2001. Utilization of antihypertensive drugs
among Medicare enrollees.Health Aff.
In press

1a. Am. Assoc. Retired People. 2000.Medi-
care Beneficiaries and Prescription
Drug Coverage: Gaps and Barriers.
http://research.aarp.org/health/ib39.html

2. Barents Group, LLC, WESTAT, Henry J
Kaiser Fam. Found. 1999.How Medicare
HMO Withdrawals Affect Beneficiary Ben-
efits, Costs, and Continuity of Care: Re-
sults from the 1999 Survey of Experiences
with Medicare HMOs. Rep. 1547. Wash-
ington, DC/Menlo Park, CA: The Henry J.
Kaiser Family Foundation

3. Berk ML, Schur C, Mohr P. 1990. Using
survey data to estimate prescription drug
costs.Health Aff.9:146–56

4. Berndt ER, Cockburn IM, Cocks DL, Ep-
stein AM, Griliches Z. 1998. Prescription
drug prices for the elderly.Mon. Labor Rev.
121:23–34

5. Blustein J. 2000. Drug coverage and
drug purchases by Medicare beneficiaries
with hypertension.Health Aff. 19:219–
30

6. Davis M, Poisal J, Chullis G, Zarabozo C,
Cooper B. 1999. Prescription drug cov-
erage, utilization, and spending among
Medicare beneficiaries.Health Aff. 18:
231–43

7. Dubois RW, Chawla AJ, Neslusan CA,
Smith MW, Wade S. 2000. Explaining drug
spending trends: Does perception match
reality?Health Aff.19:231–39

8. Fillenbaum GG, Hanlon JT, Corder EH,
Ziqubu-Page T, Wall WE, Brock D. 1993.
Prescription and nonprescription drug
use among black and white community-
residing elderly.Am. J. Public Health83:
1577–82

9. Fortess EE, Soumerai SB, McLaughlin TJ,
Ross-Degnan D. 2001. Capped drug bene-
fit for the elderly ill and poor: benign cost
control or Rx for disaster?J. Am. Geriatr.
Soc.In press

10. Gibson MJ, Brangan N, Gross D, Caplan
C. 1999.How Much are Medicare Benefi-
ciaries Paying Out-of-Pocket for Prescrip-
tion Drugs? Rep. 9914. Washington, DC:
Am. Assoc. Retired People Public Policy
Inst.

11. Gross D, Bee S. 1999.State Pharmacy



P1: FRK

February 28, 2001 10:7 Annual Reviews AR124-04

MEDICARE DRUG COVERAGE BENEFIT 59

Assistance Programs.Rep. 9905. Washing-
ton, DC: Am. Assoc. Retired People Public
Policy Inst.

12. Hackney C. 2000.Pharmaceutical Assis-
tance for the Elderly. Health Policy Track-
ing Service.http://www.hpts.org/htps97

13. Health Care Financ. Admin. 2000.MCBS:
Medicare Current Beneficiary Survey.
Data Tables.http://www.hcfa.gov/mcbs/
PublDT.asp

14. Health Care Financ. Admin. 2001. Medi-
care & Choice: Changes for the year
2000. Baltimore, MD: Health Care Financ.
Admin.

15. Johnson DAW. 1988. Drug treatment of
schizophrenia. InSchizophrenia: The Ma-
jor Issues, ed. P Bebbington, P McGuf-
fin, pp. 158–71. Oxford, UK: Heinemann
Prof.

16. Johnson RE, Goodman MJ, Hornbrook
MC, Eldredge MB. 1997. The impact of
increasing patient prescription drug cost-
sharing on therapeutic classes of drugs re-
ceived and on the health status of elderly
HMO members.Health Serv. Res.32:103–
22

17. Johnson RE, Mullooly JP, Greenlick MR.
1990. Morbidity and medical care utiliza-
tion of old and very old persons.Health
Serv. Res.25:639–65

18. Kane JM, Marde SR. 1993. Psychophar-
macological treatment of schizophrenia.
Schizophr. Bull.19:287–302

19. Khandker RK, Simoni-Wastila LJ. 1998.
Differences in prescription drug utiliza-
tion and expenditures between blacks and
whites in the Georgia Medicaid population.
Inquiry 35:78–87

20. Kleinfeld M, Cocoran AJ. 1988. Medicat-
ing the elderly.Compr. Ther.14:14–23

21. Krumholz HM, Vaccarino V, Ellerbeck
EF, Kiefe C, Hennen J, et al. 1997. Deter-
minants of appropriate use of angiotensin-
converting enzyme inhibitors after acute
myocardial infarction in persons≥65 years
of age.Am. J. Cardiol.79:581–86

22. Lavizzo-Mourey RJ, Eisenberg JM. 1990.

Prescription drugs, practicing physicians,
and the elderly.Health Aff.9:20–35

23. Leibowitz A, Manning WG, Newhouse
JP. 1985. The demand for prescription
drugs as a function of cost-sharing.Soc.
Sci. Med.21:1063–69

24. Levit K, Cowan C, Braden B, Stiller J,
Sensenig A, et al. 1998. National health
expenditures in 1997: more slow growth.
Health Aff.17:99–110

24a. Lewin Group. 1998.Current Knowledge
of Third Party Outpatient Drug Coverage
for Medicare Beneficiaries. Prepared for
Pharmaceut. Res. Manuf. Am., Fairfax,
VA

25. Lillard LA, Rogowski J, Kington R.
1999. Insurance coverage for prescription
drugs: effects on use and expenditures
in the Medicare population.Med. Care
37:926–36

26. Lingle EW Jr, Kirk KW, Kelly WR. 1987.
The impact of outpatient drug benefits on
the use and costs of health care services
for the elderly.Inquiry 24:203–11

27. Long SH. 1994. Prescription drugs and
the elderly: issues and options.Health
Aff. 13:157–74

28. Mayer-Oakes SA, Kelman G, Beers MH,
De Jong F, Matthias R, et al. 1993.
Benzodiazepine use in older, community-
dwelling southern Californians: preva-
lence and clinical correlates.Ann. Phar-
macother.27:416–21

29. Natl. Inst. Health. 1997.The Sixth Re-
port of the Joint National Committee on
Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure. Rep.
98-4080. Bethesda, MD: NIH

30. Nelson AA, Reeder CE, Dickson WM.
1984. The effect of a Medicaid drug co-
payment program on the utilization and
cost of prescription services.Med. Care
22:724–36

31. Neumann PJ, Sandberg EA, Bell CM,
Stone PW, Chapman RH. 2000. Are
pharmaceuticals cost-effective? A review
of the evidence.Health Aff.19:92–109



P1: FRK

February 28, 2001 10:7 Annual Reviews AR124-04

60 ADAMS ¥ SOUMERAI ¥ ROSS-DEGNAN

32. Newhouse JP. 2000. Switching health plans
to obtain drug coverage.JAMA283:2161–
62

33. Nichol MB, Margolies JE, Gill MA. 1997.
Factors associated with antihypertensive
prescribing.Ann. Pharmacother.31:154–
59

34. Poisal JA, Chullis GS. 2000. Medicare
beneficiaries and drug coverage.Health
Aff. 19:248–56

35. Rector TS. 2000. Exhaustion of drug ben-
efits and disenrollment of Medicare bene-
ficiaries from managed care organizations.
JAMA283:2163–67

36. Reeder CE, Nelson AA. 1985. The dif-
ferential impact of copayment on drug
use in a Medicaid population.Inquiry 22:
396–403

37. Rogowski J, Lillard LA, Kington R. 1997.
The financial burden of prescription drug
use among elderly persons.Gerontologist
37:475–82

38. Rosenblum RW. 1983. Out-of-pocket
health care expense and the elderly: an eco-
nomic analysis.Health Care Manage. Rev.
8:77–87

39. Sanson-Fisher RW, Clover K. 1995. Com-
pliance in the treatment of hypertension:
a need for action.Am. J. Hypertens.
8(Suppl.):82–88

40. Schur CL, Berk ML, Mohr P. 1990.
Understanding the cost of a catas-
trophic drug benefit.Health Aff. 9:88–
100

41. Soumerai SB, Avorn J, Ross-Degnan D,
Gortmaker S. 1987. Payment restrictions
for prescription drugs under Medicaid: ef-
fect on therapy, cost, and equity.N. Engl.
J. Med.317:550–56

42. Soumerai SB, McLaughlin TJ, Ross-
Degnan D, Casteris CS, Bollini P. 1994. Ef-
fects of limiting Medicaid drug-reimburse-
ment benefits on the use of psychotropic
agents and acute mental health services
by patients with schizophrenia.N. Engl. J.
Med.331:650–55

43. Soumerai SB, Ross-Degnan D. 1990. Ex-

perience of state drug benefit programs.
Health Aff.9:36–54

44. Soumerai SB, Ross-Degnan D. 1999. In-
adequate prescription-drug coverage for
Medicare enrollees—a call to action.N.
Engl. J. Med.340:722–28

45. Soumerai SB, Ross-Degnan D, Avorn J,
McLaughlin TJ, Choodnovskiy I. 1991.
Effects of Medicaid drug-payment lim-
its on admission to hospitals and nurs-
ing homes.N. Engl. J. Med.325:1072–
77

46. Soumerai SB, Ross-Degnan D, Fortess EE,
Abelson J. 1993. A critical analysis of stud-
ies of state drug reimbursement policies:
research in need of discipline.Milbank Q.
71:217–52

47. Steinberg EP, Gutierrez B, Momani A,
Boscarino JA, Neuman P, Deverka P.
2000. Beyond survey data: a claims based
analysis of drug use and spending by the
elderly.Health Aff.19:198–211

48. Straw MK. 1990.Polling on the Medi-
care Catastrophic Coverage Act: findings
and lessons learned. Presented at 45th
Annu. Conf. Am. Assoc. Public Opin. Res.,
Lancaster, PA

49. Stuart B, Coulson NE. 1993. Dynamic as-
pects of prescription drugs use in an elderly
population. Health Serv. Res.28:237–
64

50. Stuart B, Coulson NE. 1994. Use of out-
patient drugs as death approaches.Health
Care Fin. Rev.15:63–82

51. Stuart B, Grana J. 1995. Are prescribed and
over-the-counter medicines economic sub-
stitutes? A study of the effects of health
insurance on medicine choices by the el-
derly.Med. Care33:487–501

52. Stuart B, Grana J. 1998. Ability to pay
and the decision to medicate.Med. Care
36:202–11

53. Stuart B, Shea D, Briesacher B. 2000.Pre-
scription Drug Costs for Medicare Benefi-
ciaries: Coverage and Health Status Mat-
ter. Issue Brief. New York: Commonw.
Fund



P1: FRK

February 28, 2001 10:7 Annual Reviews AR124-04

MEDICARE DRUG COVERAGE BENEFIT 61

54. Stuart B, Zacker C. 1999. Who bears
the burden of Medicaid drug copayment
policies?Health Aff.18:201–12

55. Deleted in proof
56. US Congr. Budg. Off. 1996.How the Med-

icaid Rebate on Prescription Drugs Affects
Pricing in the Pharmaceutical Industry.
Washington, DC: Congr. Budg. Off.

57. US Dep. Health Hum. Serv. 2000.Pre-
scription Drug Coverage, Spending, Uti-

lization, and Prices. Rep. to Pres.Wash-
ington, DC: Off. Assist. Secr. Plan. Eval.

58. Ya-chen Tina Shih. 1999. Effect of insur-
ance on prescription drug use of ESRD
beneficiaries.Health Care Financ. Rev.20:
39–54

59. Zeckhauser R. 1970. Medical insurance:
a case study of the tradeoff between risk
spreading and appropriate incentives.J.
Econ. Theory2:10–26


