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Abstract
Objectives—Reducing out-of-pocket drug costs can increase use of essential drugs, but it may
also increase inappropriate use of others. Medicare Part D has been shown to reduce patients’ out-
of-pocket costs and increase overall drug utilization, but its impact on the under- and overuse of
specific medications and corresponding health outcomes is unclear.

Design—Systematic review.

Setting—Medline search of the peer-reviewed literature from January 1, 2006-October 8, 2010.

Measurements—Included articles that reported original results describing changes in the
utilization of specific drugs or drug classes after implementation of Part D.

Results—Nineteen articles met inclusion criteria. Part D’s implementation was associated with
increased use of essential medications such as clopidogrel and statins, especially among patients
who had been previously uninsured. However, increase in inappropriate antibiotic use for the
treatment of acute respiratory tract infections, and increases in claims for the often over-used
proton pump inhibitor drug class were also observed. In the Part D transition period, dual-eligible
patients’ drug use largely remained unchanged. When patient cost-sharing increased in the
coverage gap, use of both essential and over-used medications declined.

Conclusion—Increasing drug coverage led to increased use of both under-used essential
medications and inappropriate, or over-used, medications under Medicare Part D. Despite efforts
to do so, the Part D benefit did not sufficiently discriminate between essential and non-essential
medication use.
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BACKGROUND
Prescription drugs are among the most useful and cost-effective therapies to prevent and
treat disease, and access to essential medications has been recognized as a public health
priority. The Medicare Part D drug benefit aimed to improve access to essential medications
through reduced cost-sharing, thereby improving Medicare beneficiaries’ health.1, 2

However, Part D drug coverage also introduced moral hazard: patients could fill more
unnecessary prescriptions, or use unnecessarily costly medications, because Part D reduced
their out-of-pocket costs.2 Thus, like any government program aiming to maximize the value
of taxpayer dollars, Medicare Part D is challenged with encouraging use of essential
medications while at the same time limiting the use of non-essential or inappropriate
medications that do not maximize healthcare dollars and/or worsen health. The challenge is
formidable. Physicians and patients have difficulties determining whether prescriptions are
clinically appropriate and pharmacy benefit plans typically do not structure cost-sharing
based on the value of a medication for an enrollee’s health.3–5 Physicians and their patients
seldom talk about drug costs and cost-related non-adherence6 and when these discussions
occur, prioritize the financial well-being and health of the individual patient at the expense
of the health care system.7

The 2003 Medicare Part D legislation contained few provisions to influence appropriate use
of medications. To ensure broad access, Part D formulary rules required coverage for at least
2 drugs in each approved drug category and class. Coverage of “all or substantially all”
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drugs in six protected drug classes (antidepressants, antipsychotics, anticonvulsants,
antineoplastics, antiretrovirals, and immunosuppressants) was mandated, as treatment choice
might be important and adverse selection into plans might occur based on beneficiaries’
need for these medications.8 Barbiturates and benzodiazepines were excluded from coverage
due to over-use and safety concerns.9 While Medicaid programs could decide to provide
benzodiazepine coverage for patients who are dually-eligible for Medicare and Medicaid,
such coordination of drug coverage between programs may have been difficult.

In this systematic review, we evaluate the peer-reviewed literature from January 2006 –
October 2010 to assess the extent to which Part D’s cost-sharing provisions and drug
coverage rules impacted the under-use and over-use of specific drugs and classes. We look
at three time periods in the Part D benefit when patients’ under- and over-use might be most
affected by cost-sharing and coverage changes: 1) the year(s) since Part D implementation,
when many patients newly obtained drug coverage; 2) the early months of 2006, known as
the transition period, during which dual-eligibles faced change as Medicare Part D, not
Medicaid, became the primary payor for drugs; and 3) the coverage gap, when beneficiaries
became responsible for 100% of drug costs.

METHODS
Data sources

Initial searches were limited to articles published in Medline between January 1, 2006 and
October 8, 2010. Our search focused on any term relating to Medicare Part D (e.g.,
[Medicare AND drug benefit OR drug plan OR prescription]). Articles containing at least
one search term were included in the review and were reference mined for related articles.
Additional articles collected by the authors were also included.

Study selection
Articles were included if they reported original results regarding Part D drug utilization for
specific drugs or drug classes, whether drawn from self-report surveys or prescription drug
claims. Two reviewers [J.P., E.K.] evaluated titles and abstracts to identify potentially
relevant articles. Three reviewers [J.P., E.K., W.S.] assessed complete articles for inclusion.

Data extraction
Three reviewers extracted data from selected articles [J.P., E.K., W.S.], including the key
research questions, data sources, characteristics of the patient population, study design, time
period assessed, and drug- or drug class-specific results. Two reviewers [J.P., W.S.] used the
Newcastle-Ottawa Scale,10 a checklist to assess the basic methodologic rigor of each cohort
study. Nine points across 8 items (1 item offers 2 points) can be assigned to note appropriate
methods for exposed and unexposed patient selection, exposure and outcome ascertainment,
and follow-up duration and completeness.

Classification of medications
We categorized medications that were evaluated in included studies into 3 categories: 1)
likely to be under-used and with clear evidence of clinical benefit in the elderly, 2) likely to
be over-used, and 3) both under- and over-used, and often used in patients for whom clinical
benefit is unclear. The under-used medications were those used to prevent and treat
cardiovascular conditions such as statins, anti-hypertensives, warfarin and clopidogrel.11–13

Often over-used medications included proton pump inhibitors (PPIs),14–16 and
benzodiazepines.17, 18 We considered antidepressants and antipsychotics to be medications
that may be both under- and over-used, and to have questionable efficacy for treatment of
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dementia symptoms, a common reason for prescription in elderly patients,19–21 Antibiotics
were classified as both under- and over-used.22

RESULTS
Of 577 potentially relevant abstracts and titles screened, 67 were evaluated in full, and 19
met all inclusion criteria (Figure 1). Eleven articles assessed drug use in the year(s) since
implementation,23–33 five focused on dual-eligibles’ experience in the transition
period,9, 34–38 one article examined changes in the coverage gap,39 and one examined use in
the year since implementation and the coverage gap.40 Most articles evaluated Part D’s
impact on more than one drug or class. Based on our medication classification system, nine
articles focused on under-used, essential medications,24, 27, 30–32, 34, 35, 39, 40 ten described
medications that are commonly over-used or inappropriately used, 9, 23, 26, 29, 33, 35–38, 40

and seven considered both under- and overused medications.23–25, 28, 36, 38, 39 No study that
specifically addressed over- or under-use defined medications differently than we did.

The year(s) since Part D implementation
These studies focused on drug utilization among elderly who obtained improved or new
drug coverage under Part D.

Under-used medications—In Medicare Advantage beneficiaries with heart failure,
Donohue et al. observed increased use of angiotensin-converting enzyme inhibitors
(ACEIs)/angiotensin receptor blockers (ARBs), OR=1.28 (95% CI 1.10–1.48) and beta
blockers, OR=1.73 (1.46–2.05), among beneficiaries with new Part D drug coverage as
compared to retirees with continued coverage (Table 1).27 Among Medicare Advantage
beneficiaries with hyperlipidemia, Zhang et al. noted a 0.21 (0.15–0.27) increase in the
number of lipid-lowering prescriptions per month among those with new Part D coverage as
compared to retirees.31 Among those with diabetes, the number of monthly prescriptions for
oral anti-diabetic drugs increased by 0.27 (0.19–0.35). Both increases represent a 44%
change from the December 2005 pre-Part D levels. A third study showed that Medicare
Advantage beneficiaries with hypertension who transitioned from no drug coverage to Part
D coverage increased use of any antihypertensive use (OR= 1.40, 1.25–1.56).30 Larger
increases were seen in ARB use compared to other less expensive classes (ACEIs, calcium
channel blockers, beta blockers, and diuretics).30 Medicare Advantage beneficiaries who
transitioned to Part D were 2.09 times (1.82–2.40) as likely to have medication possession
ratios ≥80% after Part D’s implementation than before. This comparison was repeated for
patients with hyperlipidemia, OR=1.67 (1.35–2.07) and for patients with diabetes, OR=2.36
(1.81–3.08).32 Among a population of 114,766 retail pharmacy patients who gained drug
insurance under Part D in 2006, defined daily dose increases were observed for statins
(22%) and clopidogrel (11%) during the year after Part D implementation (compared to
those who did not gain insurance).40 Warfarin use did not change. A final study based on
Medical Expenditure Panel Survey (MEPS) data found no significant changes in
antihypertensive or cholesterol-lowering agent use between 2005 and 2006.24

Over-used medications—In Medicare Advantage beneficiaries, a study examined the
use of HEDIS-classified (Healthcare Effectiveness Data and Information Set) high-risk
medications before and after Part D.26 In comparison with retirees, those who experienced
new or improved coverage increased their use of high-risk drugs in the post-Part D period as
compared to the pre-Part D period: patients with no prior drug insurance, OR=1.33 (1.21–
1.47); with prior quarterly caps of $150, OR=1.10 (1.00–1.22); and with prior quarterly caps
of $350, OR=1.08 (1.02–1.14). In contrast, a study of 2005–2006 MEPS data found no
differences in use of potentially inappropriate medications (defined using the Beers criteria)
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between Part D enrollees and non-enrollees.29 Schneeweiss et al. observed 37% increases in
PPI use among newly insured patients in 2006 as compared to those who did not gain
insurance under Part D.40 Finally, in the Part D-excluded benzodiazepine class, Chen et al.
noted a 5% immediate and sustained decline among retail pharmacy patrons following Part
D implementation.23

Under- and over-used medications—Newly insured Medicare Advantage
beneficiaries’ use of any antibiotic from December 31, 2005–December 31, 2007 increased
1.58-fold (1.36–1.85) as compared to retirees.33 Compared to retirees, beneficiaries with
new Part D coverage had a 3.07-fold (1.94–4.85) increased odds of antibiotic use for
pneumonia but also a 2.32-fold (1.87–2.87) increased odds of inappropriate use for acute
respiratory tract infection.

In the Part D-protected antidepressant and antipsychotic classes, Chen et al. observed a 7%
increase in antidepressant and an 18% increase in antipsychotic prescriptions in 2006
compared to 2005 among community-dwelling patrons of a large pharmacy chain.23

However, these results are difficult to interpret because the utilization measure did not adjust
for changes in sample size over time. In Medicare Advantage beneficiaries with depression,
Part D was associated with increased antidepressant use among newly insured beneficiaries,
OR=1.61 (1.41–1.85).28 Use of older antidepressant agents did not change. Individuals
transitioning to Part D had significantly higher odds of having good refill adherence (>80%
of days covered with an antidepressant) as compared to retirees: patients with no prior drug
insurance, OR=1.86 (1.44–2.39), with prior quarterly caps of $150, OR=1.74 (1.25–3.42);
and with prior quarterly caps of $350, OR=1.19 (1.06–1.34).

Two final MEPS-based studies observed divergent results. In the non-institutionalized
Medicare population, Donohue et al. observed an increase in the proportion of patients who
used antidepressants, from 16% in 2005 to 18.1% in 2006 but no significant changes for
antipsychotics or anticonvulsants.25 In contrast, Domino and Farley observed no changes in
antidepressant or antipsychotic utilization.24 The contrasting results may be due to
differences in the researchers’ analytic approach to handling data from the MEPS’ two
overlapping panels: while Donohue et al. averaged the two MEPS panels’ data, Domino and
Farley treated each panel separately.”

The transition period
Studies of the transition period focused on drug use by dual-eligible beneficiaries. New prior
authorization requirements, changes in cost-sharing or coverage of specific medications, and
the exclusion of benzodiazepines from Part D reimbursement were of particular concern as
these beneficiaries moved to Part D coverage.

Under-used medications—Shrank et al. found no significant changes in dual-eligible
beneficiaries’ use of statins, clopidogrel, and warfarin (Table 1).35 However, another study
examining antiretroviral drug use among patients with HIV found that among 44 dual-
eligibles, 60% reported increased costs for antiretrovirals with Part D enrollment.34 Of 10
who reported treatment interruptions during the first quarter of 2006, 9 (90%) cited coverage
or reimbursement restrictions as a cause, even though antiretroviral drugs are in a Part D-
protected class.

Over-used medications—Five studies examined changes in benzodiazepine use among
dual-eligibles. Because Part D did not cover benzodiazepines, dual-eligibles would need to
obtain benzodiazepine coverage under their Medicaid program. As Part D began, some state
Medicaid programs limited or ended benzodiazepine coverage while others enhanced
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coverage. For example, Breisacher et al. examined benzodiazepine use and fracture risk in
three nursing home populations: those in Medicaid state programs that provided 1) no, 2)
partial, or 3) complete benzodiazepine coverage post-Part D.9 In states with no supplemental
coverage, there was an immediate 10% (−11% − −9%) decrease in the proportion of
benzodiazepine recipients compared to their 2005 levels. In contrast, Florida created a
supplemental drug plan for home-bound dual-eligibles that covered benzodiazepines, and
5% of beneficiaries received ≥1 benzodiazepine prescription.37

West et al. used psychiatrists’ reports of dual-eligible patients’ medication access problems
to evaluate psychotropic use post-Part D. In the transition period, 24% of dual-eligibles
studied had problems accessing benzodiazepines;36 that proportion increased to 30% for all
of 2006.38 In contrast, Shrank et al. observed no significant changes in benzodiazepine use
among dual-eligibles in a nationally representative claims database of retail pharmacy
patrons.35

Under- and over-used medications—Based on psychiatrists’ reports, dual-eligible
patients had difficulties obtaining specific antidepressants, antipsychotics, sedatives, and
mood stabilizers in both the transition period and the full year after Part D implementation
due to approval difficulties (e.g., prior authorization requirements) or high costs.36, 38

The coverage gap
In the coverage gap, Part D beneficiaries who were not dual-eligibles or receiving a low-
income subsidy were responsible for 100% of their drug costs. Many were concerned that
faced with the sudden responsibility of paying for their drugs, beneficiaries would
discontinue use without regard for whether medications were essential or not.

Under-used medications—While Schneeweiss et al. had observed initial increases in
drug use at Part D’s inception among elderly who newly obtained drug insurance, per month
declines in drug use were noted when patients entered the coverage gap: clopidogrel -5%,
warfarin -4.8%, and statins -6.3% (Table 1).40 Comparing Part D beneficiaries responsible
for their drug costs in the coverage gap to beneficiaries in non-Part D plans who did not face
such a gap, Raebel et al. found greater adherence declines during the gap for anti-
hyperlipidemic agents (p=0.031) and anti-hypertensives (p=0.006).39 Refill adherence
decreased in the gap for anti-hyperlipidemic agents (p=0.038), antidepressants (p<0.001),
anti-hypertensives (p=0.003) and diuretics (p<0.001), but not for the anti-diabetic drugs or
beta blockers.

Over-used medications—In the same population of elderly who newly obtained drug
coverage under Part D, Schneeweiss observed significant decreases in PPI use when patients
reached the coverage gap period.40

DISCUSSION
Our review identified 19 studies that examined how Part D’s shifting drug cost-sharing
provisions and formulary rules influenced the under- or over-use of specific drugs and drug
classes. In the year(s) since Part D’s inception, as many previously uninsured elderly gained
drug insurance, there was increased use of essential medications in accordance with
legislative goals. However, use of often over-used medications also increased. In the
transition period, when dual-eligibles had their drug coverage shifted from Medicaid to
Medicare, no changes were observed using claims data, but self-report-based studies
reported acquisition difficulties for psychotropic and essential antiretroviral medications
among the dual-eligible population. In the coverage gap, patients who were suddenly
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responsible for 100% of their drug costs decreased use of under- as well as over-used
medications. Overall, utilization changes seemed to be influenced by two main factors: 1)
shifting out-of-pocket costs and 2) Part D protections or restrictions, if any, for specific
drugs or drug classes.

Changing out-of-pocket drug costs affected both under- and over-use. When Part D
insurance coverage was available, drug use increased, especially among those patients who
previously lacked coverage.26–28, 31, 40 Conversely, as patients entered the Part D coverage
gap and lost financial assistance, utilization rates decreased.39, 40 These results are not
surprising. Many Part D plans use incentive-based formularies with successively more
expensive cost sharing tiers, assigned uniformly to all drug classes and enrollees regardless
of appropriateness or potential health benefit.41–43 To align medication use towards
improved, essential use, plans could offer under-used and essential medications on the
lowest tiers and over-used medications on the highest tiers, and could realign utilization
management requirements, for example by requiring documentation of clinical necessity
before reimbursement for over-used drugs. Initial prescription of generic or plan-preferred
medications has been associated with lower costs and better adherence over time.44, 45

Value-based insurance designs, in which patients’ cost-sharing is reduced for medications
that provide high benefits relative to costs, have been shown to modestly improve essential
medication adherence.46, 47

Part D protections or restrictions for specific drugs or classes also played a role in study
findings. While protected class status mandated that “all or substantially all” chemically
distinct products be offered in 6 drug classes, it did not prohibit plans from employing
utilization management tools or high cost-sharing requirements for individual drugs.25 This
may explain the self-reported patient difficulties in obtaining specific psychotropic36, 38 and
antiretroviral medications.34 Benzodiazepines were excluded from Part D coverage.
Breisacher et al. observed reduced use in state Medicaid programs that excluded
benzodiazepines,9 but use was not affected in Medicaid programs that continued
reimbursement.35, 37

Dual-eligible-focused studies of self-reported data noted medication access
difficulties34, 36, 38 whereas a claims-based study showed no changes for overall drug
classes in the transition period.35 Differences may be due to the classes studied, or to focus
on specific drugs rather than use across a class. Alternatively, the claims-based study may
have been unable to identify medication access problems because claims reflected only
successfully filled prescriptions, not attempted fills.

Our systematic review was limited by the modest number of studies that examined specific
drugs or classes. Eight studies occurred within the same single Medicare Advantage plan.
While methodologically rigorous, their results may not be generalizable to the 70%48 of all
Part D beneficiaries enrolled in stand-alone Part D plans: unlike stand-alone plans, Medicare
Advantage plans manage Parts A, B and D benefits, and so may have greater incentive to
encourage appropriate medication use that could offset medical costs and may attract
patients with different characteristics.. While we classified medications into three categories
(under-used, often over-used, and both under- and over-used) a priori, clinical information is
essential to evaluating whether use of a particular drug is appropriate in any patient, and our
categories are only useful as broad generalizations and for evaluating use at an aggregate,
policy level. For example, while the PPIs are widely regarded as over-used, they are
clinically indicated for the treatment of a number of acute and chronic gastrointestinal
conditions, and in these instances would be appropriate. The most helpful future studies will
use longitudinal diagnostic, clinical, and prescription data to consider the appropriateness of
individual drugs and drug classes for patients, compare changes in the use of drugs against
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evidence-based guidelines, and quantify health benefits and/or harms resulting from under-
and over-use across multiple Part D cost-sharing structures, time periods, plan types and
patient populations.

Our systematic review suggests that the increased use of specific drugs and classes after Part
D implementation often occurred with little regard for the appropriateness of therapy.
Rather, changes in medication use were more strongly correlated with shifting out-of-pocket
costs and protections/restrictions for specific drugs and classes. The 2010 Patient Protection
and Affordable Care Act expands government-funded medical and prescription drug
coverage to 32 million additional patients.49 The Part D benefit provides a model in which
to evaluate the impact of shifting cost-sharing and formulary structures on medication
under- and over-use and can be used to inform and modify health reform efforts going
forward.
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Figure 1. Study selection
*One article discussed both Part D implementation and the coverage gap
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