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IMPLEMENTATION OF THE MEDI-
care prescription drug benefit (Part
D) in January 2006 was followed
by increased medication use, re-

duced out-of-pocket costs, and im-
proved adherence to essential medica-
tions for elderly persons.1-10 The effects
of Part D on nondrug medical spend-
ing for Medicare beneficiaries have not
been clearly defined.

Several studies conducted before
the implementation of Part D found
that limits on drug benefits for elderly
adults were associated with greater
use of acute care.11-13 A more recent
state-level comparison suggests that
Part D reduced rates of hospitalization
for ambulatory care–sensitive condi-
tions.14 In one regional study of Medi-
care Advantage enrollees, Part D was
associated with reduced nondrug
medical spending for enrollees with
no or limited drug coverage before
2006 but was was associated with
increased nondrug spending for
enrollees with less limited benefits
before 2006.10 An analysis of nondrug
spending for traditional fee-for-service
Medicare beneficiaries also produced
mixed results,15 but these findings
were subject to substantial selection
bias because comparison groups were
defined by voluntary enrollment in
Part D.

Using longitudinal survey data from
the Health and Retirement Study (HRS)
and linked Medicare claims from 2004
to 2007,16 we compared nondrug medi-
cal spending for traditional Medicare
beneficiaries before and after the imple-
mentation of Part D between groups de-
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Context Implementation of Medicare Part D was followed by increased use of pre-
scription medications, reduced out-of-pocket costs, and improved medication adher-
ence. Its effects on nondrug medical spending remain unclear.

Objective To assess differential changes in nondrug medical spending following the
implementation of Part D for traditional Medicare beneficiaries with limited prior drug
coverage.

Design, Setting, and Participants Nationally representative longitudinal survey
data and linked Medicare claims from 2004-2007 were used to compare nondrug medi-
cal spending before and after the implementation of Part D by self-reported gener-
osity of prescription drug coverage before 2006. Participants included 6001 elderly
Medicare beneficiaries from the Health and Retirement Study, including 2538 with
generous and 3463 with limited drug coverage before 2006. Comparisons were ad-
justed for sociodemographic and health characteristics and checked for residual con-
founding by conducting similar comparisons for a control cohort from 2002-2005.

Main Outcome Measure Nondrug medical spending assessed from claims, in total
and by type of service (inpatient and skilled nursing facility vs physician services).

Results Totalnondrugmedical spendingwasdifferentially reducedafter January1,2006,
for beneficiaries with limited prior drug coverage (−$306/quarter [95% confidence inter-
val {CI}, −$586 to −$51]; P=.02), relative to beneficiaries with generous prior drug cov-
erage. This differential reduction was explained mostly by differential changes in spend-
ing on inpatient and skilled nursing facility care (−$204/quarter [95% CI, −$447 to $2];
P=.05). Differential reductions in spending on physician services (−$67/quarter [95% CI,
−$134 to −$5]; P=.03) were not associated with differential changes in outpatient visits
(−0.06 visits/quarter [95% CI, −0.21 to 0.08]; P=.37), suggesting reduced spending on
inpatient physician services for beneficiaries with limited prior drug coverage. In contrast,
nondrug medical spending in the control cohort did not differentially change after Janu-
ary 1, 2004, for beneficiaries with limited prior drug coverage in 2002 ($14/quarter [95%
CI, −$338 to $324]; P=.93), relative to beneficiaries with generous prior coverage.

Conclusion Implementation of Part D was associated with significant differential re-
ductions in nondrug medical spending for Medicare beneficiaries with limited prior drug
coverage.
JAMA. 2011;306(4):402-409 www.jama.com

402 JAMA, July 27, 2011—Vol 306, No. 4 ©2011 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



fined by a measure of drug coverage
generosity before 2006 that identified
beneficiaries more likely to be af-
fected by the program. We hypoth-
esized that implementation of Part D
was associated with differential reduc-
tions in nondrug medical spending for
beneficiaries with limited prior drug
coverage, relative to those with gener-
ous prior drug coverage. We con-
ducted similar comparisons for a con-
trol cohort from 2002 to 2005 to test
whether relative reductions in non-
drug medical spending might have been
expected over time for beneficiaries
with limited drug coverage in the ab-
sence of a national expansion in drug
coverage for seniors.

METHODS
Study Population

Through the enrollment of multiple co-
horts (70%-82% response rates), the
HRS has since 1998 been representa-
tive of the noninstitutionalized US
population older than 55 years.17 In
each biennial survey, participants eli-
gible for Medicare were asked to pro-
vide their identification numbers for
linkage to Medicare enrollment and
claims files available through 2007.

Our study cohort included elderly
participants in the 2004 survey who
were linked to their Medicare claims
and enrolled in traditional Medicare at
the beginning of 2004. We excluded
participants who became eligible for
Medicare before age 65 years owing to
end-stage renal disease or other quali-
fying disabilities, because they were
likely to have distinct health care needs
and spending trajectories. We also ex-
cluded military veterans likely to re-
ceive care in the Department of Veter-
ans Affairs health system, because their
health care utilization was unlikely to
be captured completely by Medicare
claims (eSupplement available at http:
//www.jama.com, Statistical Appen-
dix A). We applied the same inclusion
criteria to 2002 survey participants to
identify a control cohort of beneficia-
ries whose health care utilization over
the subsequent 4-year period was not
affected by Part D.

The study protocol was approved by
the Harvard Medical School Commit-
tee on Human Studies and the Privacy
Board of the Centers for Medicare &
Medicaid Services. Because informed
consent was obtained previously by
HRS investigators when participants
were enrolled in the HRS, informed
consent was not part of the protocol for
the current study.

Study Variables

Drug Coverage. Starting in 2002, par-
ticipants were asked if they regularly
took prescription medications and, if so,
whether medication costs were com-
pletely, mostly, partially, or not at all cov-
ered by insurance. Aside from Medic-
aid enrollees automatically enrolled in
Part D, participants whose medica-
tions were partially or not at all cov-
ered in 2004 were more likely to re-
port Part D enrollment by 2008 (46.2%
and 65.5%, respectively) than those
whose medications were mostly or com-
pletely covered (25.7% and 25.9%, re-
spectively). Therefore, we categorized
participants whose medications were
mostly or completely covered as hav-
ing generous drug coverage and those
whose medications were partially or not
at all covered as having limited drug
coverage—and thus more likely to be
affected by Part D.

Participants who reported not tak-
ing medications were not asked about
coverage generosity but instead were
asked, “if your doctor did prescribe
medication, would you expect any of
the costs to be covered by insurance?”
We categorized those who answered
“no” as also having limited coverage.
We excluded those who answered
“yes,” because we could not ascertain
whether their medications would
be partially, mostly, or completely
covered.

Nondrug Medical Spending. Using
linked claims files from 2004 to 2007
for the study cohort and from 2002 to
2005 for the control cohort, for each
beneficiary we assessed quarterly spend-
ing on all services covered at least in part
by Medicare Parts A or B. We summed
Medicare reimbursements, cost-

sharing amounts, and payments from
other primary payers to approximate
the total costs of these services, rather
than analyzing Medicare spending only.

Because we hypothesized that Part
D primarily affected spending on
acute and postacute care, we ana-
lyzed spending on inpatient and
skilled nursing facility institutional
services covered by Part A separately
from spending on physician and
ancillary services covered by Part B.
Because Part B covers inpatient as
well as outpatient physician services,
we also analyzed quarterly counts of
outpatient visits to further distin-
guish changes in spending on inpa-
tient care from changes in spending
on outpatient care associated with
the implementation of Part D.

We inflated nondrug spending
amounts to constant 2008 US dollars,
using the gross domestic product de-
flator.18

Covariates. From baseline surveys,
we assessed the sociodemographic
and health characteristics listed in
TABLE 1. Participants reported their
race and ethnicity based on categories
specified by HRS investigators; we
included this information in the
analysis because drug coverage dif-
fered by race and ethnicity. In addi-
tion to diagnosed conditions reported
in surveys, we used claims-based mea-
sures from the Centers for Medicare
& Medicaid Services Chronic Condi-
tion Data Warehouse19 to adjust com-
parisons for differences in chronic dis-
ease burden (Table 1).

Statistical Analysis. To compare non-
drug medical spending before and af-
ter Part D implementation for benefi-
ciaries with limited vs generous prior
drug coverage, we fitted the following
generalized linear model:

Log[E(Yi,t)]=�0��1(Rxcoveragein2004)i

��2(Time)t��3(Part D)t��4(Time)t

�(Part D)t��5(Rxcoverage in 2004)i

�(Part D)t��6(Characteristics)i;

where Yi,t is spending for the ith indi-
vidual at time t; Rxcoverage in 2004 is
a dichotomous indicator of 2004 drug
coverage (limited or generous); Time
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is a continuous measure of time in
quarters centered around the first
quarter of 2006 and ranging from −8

(first quarter of 2004) to 7 (last quar-
ter of 2007); Part D is an indicator of
the availability of the Part D benefit

equal to 1 in all quarters of 2006 and
2007; and Characteristics includes all
baseline sociodemographic and health
characteristics listed in Table 1.

The quantity of interest estimated
by this model (�5) is the change in
nondrug medical spending for partici-
pants with limited prior drug coverage
associated with Part D implementation
and not explained by contemporane-
ous changes in spending for those
with generous prior drug coverage. To
facilitate interpretation, we present
this differential change graphically as
the difference between observed
spending after Part D implementation
for participants with limited prior
drug coverage and expected spending
for this group in the absence of Part D.
We calculated expected spending for
participants with limited prior drug
coverage by extrapolating from their
quarterly spending trend before 2006
and subtracting changes in spending
level and trend that occurred after
January 1, 2006, for participants with
generous prior drug coverage. Thus,
the difference between observed and
expected spending for participants
with limited prior drug coverage is the
differential change (�5) estimated by
the model.

Our main analytic model allowed a
differential change in spending level af-
ter January 1, 2006, for beneficiaries
with limited prior drug coverage rela-
tive to those with generous prior drug
coverage but assumed that quarterly
spending trends and changes in trends
after January 1, 2006, were equivalent
for the 2 comparison groups. Because
Part D may have also differentially af-
fected spending trends for beneficia-
ries with limited prior drug coverage,
in a separate model we allowed spend-
ing trends before and after January 1,
2006, to differ between comparison
groups by introducing all 2- and 3-way
interactions between “Time,” “Part D,”
and “Rxcoverage in 2004.” Because
these interaction terms were not sig-
nificant predictors of spending and only
increased the size of estimated Part D
effects, they were not included in our
main analysis.

Table 1. Characteristics of 2004-2007 Study Cohort by Drug Coverage Before 2006

Baseline Characteristic

%a

P
Valueb

Generous
Drug Coverage

Before 2006
(n = 2538)

Limited
Drug Coverage

Before 2006
(n = 3463)

Age, y
65-69 29.1 26.1

70-74 25.2 24.0

75-79 21.1 21.2
.005

80-84 14.7 15.6

85-89 7.3 8.7

�90 2.7 4.5

Women 60.1 66.1 �.001

Race/ethnicityc

Non-Hispanic white 83.6 89.2

Non-Hispanic black 9.0 6.2
�.001

Hispanic 5.5 3.1

Other 1.9 1.5

Military veteran 26.8 18.1 �.001

Education
Not a high school graduate 22.4 22.5

High school graduate or GED 36.6 38.7
.13

Some college 19.6 19.9

College graduate 21.3 18.8

Annual household income percentile
�10th 10.3 7.3

11th-25th 12.1 16.5

26th-50th 22.1 27.0 �.001

51st-75th 25.9 24.1

�75th 29.6 25.0

Employment
Full time 7.0 7.1

Part time 2.0 3.3

Unemployed 0.0 0.1

Semiretired 10.0 11.6 .006

Retired 67.6 66.0

Disabled 1.3 0.3

Not in the labor force 12.1 11.5

Source of supplemental insurance
Employer sponsored 61.1 29.8 �.001

Medicaid 12.6 2.8 �.001

Medigap or other 12.9 48.2 �.001

General health status
Excellent 7.4 9.1

Very good 28.3 27.9

Good 34.2 34.5 .35

Fair 21.5 20.7

Poor 8.6 7.9

No. of functional limitations, mean (95% CI)d
Mobility (0-5) 1.26 (1.20-1.32) 1.20 (1.15-1.25) .13

Agility (0-4) 1.33 (1.28-1.38) 1.33 (1.29-1.38) .92

No. of difficulties with ADL (0-5)e 0.32 (0.29-0.36) 0.29 (0.26-0.31) .09
(continued)
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In addition to regression adjust-
ments, we used a propensity score–
weighting technique to balance base-
line sociodemographic and health
characteristics evenly between com-
parison groups (eSupplement, Statis-
tical Appendix B). To adjust for geo-
graphic variation in spending, we
included in propensity score and ana-
lytical models geographic identifiers at
the level of Metropolitan Statistical
Areas or non–Metropolitan Statistical
Area counties. In addition, we weighted
analyses to address claims data miss-
ing because of an incomplete linkage
of survey participants to Medicare files
(eSupplement, Statistical Appendix B).
Our main results reflect all of these
adjustments.

Effects of Part D estimated by these
adjusted analyses may have been bi-
ased if differences in spending be-
tween comparison groups tended to
widen or narrow over time as a conse-
quence of unobserved differences be-
tween groups. Therefore, in a falsifica-
tion test, we repeated our analysis for
the control cohort from 2002 to 2005
to determine if nondrug medical spend-
ing differentially changed after Janu-
ary 1, 2004, for participants with lim-
ited drug coverage in 2002, in the
absence of a contemporaneous na-
tional expansion in drug coverage for
seniors.

Because transitions to Part D plans
may have disrupted access to impor-
tant medications and increased
spending on acute care for some
dual-eligible beneficiaries with gener-
ous Medicaid drug coverage before
2006,20 in a sensitivity analysis we
excluded dual-eligible participants.
In other sensitivity analyses, we
restricted the cohort to those taking
medications at baseline and who thus
reported a level of coverage generos-
ity, and we performed an additional
weighting adjustment (eSupplement,
Statistical Appendix B) to address po-
tential bias attributable to enrollment
in Medicare Advantage after the first
quarter of 2004.

We used a log-link and proportional-
to-mean-variance function in spend-

ing models. To aid interpretation,
we retransformed model predictions
from log dollars into dollars to present
key results in terms of both absolute
(dollars) and relative (percentage) dif-
ferential changes. We adjusted all analy-
ses for the complex survey design21

using SAS version 9.1 (SAS Institute Inc,
Cary, North Carolina) and SUDAAN
version 9.0 (Research Triangle Insti-
tute, Research Triangle Park, North
Carolina). We used robust design-
based variance estimators to account for
geographic clustering and repeated
measures when calculating 2-sided
P values and constructing 95% confi-
dence intervals (CIs).22 Statistical sig-
nificance was defined as P� .05.

RESULTS
Among 11 179 elderly HRS partici-
pants interviewed in 2004, we ex-
cluded 784 (7.0%) eligible for Medi-
care before age 65 years, 824 (7.4%)
veterans likely to receive care in the De-
partment of Veterans Affairs health sys-
tem, and 18 (0.2%) with missing data
on key characteristics. Of the remain-
ing 9553 participants, 8613 (90.2%)
could be categorized as having gener-
ous or limited drug coverage in 2004,
and 7513 of these participants (87.2%)
were linked to their Medicare enroll-
ment files. The final study cohort in-
cluded 6001 participants (79.9%) with
linked Medicare data who were en-
rolled in traditional Medicare in the first

Table 1. Characteristics of 2004-2007 Study Cohort by Drug Coverage Before 2006
(continued)

Baseline Characteristic

%a

P
Valueb

Generous
Drug Coverage

Before 2006
(n = 2538)

Limited
Drug Coverage

Before 2006
(n = 3463)

Self-reported chronic conditions
Hypertension 67.5 60.0 �.001

Heart disease 33.8 29.5 .005

History of stroke 9.9 9.3 .38

Diabetes 21.8 16.8 �.001

Chronic lung disease (except asthma) 11.1 9.4 .05

Arthritis 69.0 67.2 .23

Cancer (except skin cancer) 18.8 17.7 .38

Psychiatric, emotional, or nervous
condition

13.6 12.4 .26

Chronic conditions based on claimsf

Ischemic heart disease or angina 43.8 40.9 .06

Heart failure 23.3 21.1 .04

Atrial fibrillation 11.3 10.7 .50

History of stroke or TIA 10.9 10.5 .67

Diabetes 26.8 21.5 �.001

Chronic kidney disease 8.7 7.2 .03

COPD 17.8 16.2 .12

Rheumatoid arthritis or osteoarthritis 32.9 34.8 .17

Osteoporosis 26.0 29.0 .02

Alzheimer disease or other dementia 5.9 6.1 .76

Depression 16.1 16.2 .96
Abbreviations: ADL, activities of daily living; CI, confidence interval; COPD, chronic obstructive pulmonary disease; GED,

General Educational Development; TIA, transient ischemic attack.
aAll estimates have been weighted to account for the complex survey design.
bBy 	2 test to compare distributions of categorical variables and t test to compare continuous variables.
cSelf-reported.
dFunctional limitations included reported difficulties with activities that required mobility (walking several blocks, walking 1

block, walking across a room, climbing several flights of stairs, and climbing 1 flight of stairs) or agility (getting up from a
chair, sitting for 2 hours, pushing or pulling large objects, and stooping, kneeling, or crouching).

e Included bathing, dressing, eating, getting in and out of bed, and walking across a room.
fConditions determined from diagnostic and procedure codes according to definitions developed for the Centers for Medi-

care & Medicaid Services Chronic Condition Warehouse.19
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quarter of 2004. This cohort yielded
85 669 quarterly spending observa-
tions from 2004 to 2007 and included
2538 participants (42.3%) with gener-
ous drug coverage and 3463 (57.7%)
with limited drug coverage in 2004.

After applying similar inclusion cri-
teria to 2002 survey participants, the
control cohort included 5988 partici-

pants for analyses of medical spend-
ing from 2002 to 2005, including 2537
(42.4%) with generous and 3451
(57.6%) with limited drug coverage in
2002.

As illustrated in the FIGURE, ad-
justed total nondrug medical spend-
ing before implementation of Part D was
consistently but not significantly higher

for participants with limited drug cov-
erage than for participants with gener-
ous drug coverage (7.6% relative dif-
ference [95% CI, −2.7% to 18.9%];
P=.15). Nondrug spending after Part D
implementation for participants with
limited prior drug coverage was ex-
pected to remain 7.6% higher and re-
flect changes in spending level and
trend that occurred for participants
with generous prior drug coverage af-
ter January 1, 2006. In contrast to
this expected spending trend, non-
drug medical spending after Part D
implementation was observed to be
3.9% lower for participants with lim-
ited prior drug coverage than for those
with generous prior drug coverage, con-
stituting a significant differential re-
duction (−10.6% [95% CI, −18.5% to
−2.0%]; P = .02). This differential
reduction in relative terms corre-
sponded to an average absolute differ-
ence of −$306/quarter (95% CI, −$586
to −$51) between observed and ex-
pected spending for participants with
limited prior drug coverage. For ex-
ample, a spending level of $2880/
quarter was estimated at the end of 2006
by the expected spending trend for this
group, compared with $2574/quarter
estimated by the observed spending
trend (Figure).

As described in TABLE 2, the differ-
ential reduction in total nondrug spend-
ing for participants with limited prior
drug coverage was explained mostly by
differential changes in spending on
Part A inpatient and skilled nursing fa-
cility institutional services (−$204/
quarter [95% CI, −$447 to $2]; P=.05).
Part D implementation was also asso-
ciated with small differential reduc-
tions in spending on Part B physician
and ancillary services for participants
with limited prior drug coverage (−$67/
quarter [95% CI, −$134 to −$5];
P=.03). These differential reductions in
spending on Part B services were not
associated with differential changes in
outpatient visits (−0.06 visits/quarter
[95% CI, −0.21 to 0.08]; P=.37) and
were thus likely attributable to re-
duced use of inpatient rather than out-
patient physician services.

Figure. Quarterly Total Nondrug Medical Spending by Generosity of Prescription Drug
Coverage At Baseline

Study cohort (2004-2007)A
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Control cohort (2002-2005)B
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Implementation of
Medicare Part D

No Implementation of
Medicare Part D

Generous coverage
Mean
Observed trend

Limited coverage
Mean
Observed trend
Expected trend

Adjusted quarterly (Q) spending means and fitted time trends were predicted from regression models for Medi-
care beneficiaries with limited vs generous prescription drug coverage at baseline. Expected spending trends
for beneficiaries with limited prior drug coverage were predicted by extrapolating quarterly spending trends
for this group from the first 2 years to the last 2 years of the study period and subtracting changes in spending
level and trend observed for beneficiaries with generous prior drug coverage. A, Total nondrug medical spend-
ing after the implementation of Part D was significantly lower (−$306/quarter [95% confidence interval {CI},
−$586 to −$51]; P=.02) for beneficiaries with limited prior drug coverage (n=3463) than was expected based
on their spending trend before 2006 and changes in spending level and trend after January 1, 2006, for ben-
eficiaries with generous prior drug coverage (n=2538). B, In contrast, total nondrug medical spending after
January 1, 2004, for beneficiaries with limited drug coverage in 2002 (n=3451) did not differ from expected
spending ($14 [95% CI, −$338 to $324]; P=.93) based on their spending trend before 2004 and changes in
spending level and trend after January 1, 2004, for beneficiaries with generous prior drug coverage in 2002
(n=2537).
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In the 2002-2005 control cohort,
which had no access to Part D ben-
efits, differences in nondrug medical
spending between participants with lim-
ited vs generous drug coverage in 2002
were similar before and after January
1, 2004. Thus, as illustrated in the
Figure, observed spending after Janu-
ary 1, 2004, for participants with lim-
ited prior drug coverage was similar to
expected spending for this group, based
on their spending trend before 2004 and
changes in spending level and trend af-
ter January 1, 2004, for those with gen-
erous prior drug coverage ($14/
quarter [95% CI, −$338 to $324];
P=.93).

Annual rates of switching into Medi-
care Advantage before 2006 were 1.8%
and 1.6% for beneficiaries with lim-
ited and generous drug coverage in
2004, respectively, and 5.3% and 5.1%,
respectively, after implementation of
Part D (differential change, 0.0%;
P=.97). Results of claims analyses were
not substantially altered by the weight-
ing adjustment for Medicare Advan-
tage enrollment or by exclusions in
other sensitivity analyses.

COMMENT
In this nationally representative study,
the implementation of Medicare Part D
was followed by a significant differen-
tial reduction in nondrug medical
spending for traditional Medicare
beneficiaries with limited prior drug
coverage, relative to beneficiaries with
generous prior drug coverage. This dif-
ferential change was largely explained
by reduced spending on acute and post-
acute care for beneficiaries and did not
occur for a control cohort of beneficia-
ries before Part D benefits became avail-
able. In concert with previous stud-
ies,1-10,14,23,24 these findings suggest that
increased medication use and adher-
ence achieved through expanded drug
coverage for seniors have been associ-
ated with decreased spending for non-
drug medical care.

The association between Part D
implementation and reduced non-
drug spending for traditional Medi-

care beneficiaries with limited prior
drug coverage estimated in our study
(−$302/quarter) is more than twice that
estimated in a previous study for Medi-
care Advantage enrollees in Pennsyl-
vania with significant coverage limits
be fore 2006 (−$99 /quar te r to
−$138/quarter).10 Nondrug spending
just before 2006 for beneficiaries in our
study cohort, however, was nearly twice
the level of spending for these Medi-
care Advantage enrollees. Thus, the
relative reductions estimated by our
study (approximately 11%) and the pre-
vious study (approximately 7%-9%) are
quite similar.

Our study builds directly on this and
2 other previous evaluations of Part
D14,15 by applying a rigorous study de-
sign to nationally representative data on
traditional Medicare beneficiaries and
identifying potential offsets to the an-
nual per-beneficiary costs of ex-
panded drug coverage for seniors. Par-
tially offsetting reductions in annual
per-beneficiary Medicare Part A and B
spending were not considered by the
Congressional Budget Office in esti-
mates of the costs of the Part D pro-
gram or of provisions in the Patient Pro-
tection and Affordable Care Act to close
the coverage gap in the standard Part
D benefit by 2020.25,26 Our findings sug-
gest that these provisions may reduce
nondrug medical spending for benefi-

ciaries whose use of beneficial medi-
cations is adversely affected by the cov-
erage gap.27-32 Expansions in Part D
coverage over the next decade may in-
crease medical spending for some ben-
eficiaries, however, by prompting more
adverse drug events and greater use of
brand-name medications.10,33

Despite a lack of financial incen-
tives for standalone Part D plans to de-
sign coverage and formularies to mini-
mize Medicare Part A and B spending
or to share claims data with clinical pro-
viders to assist them in monitoring
medication adherence, expanded drug
coverage for seniors provided by these
plans was associated with significant re-
ductions in nondrug spending. Greater
coordination of benefits and delivery
across Parts A, B, and D might aug-
ment this substitution of drug for non-
drug services suggested by our find-
ings and improve the overall cost-
effectiveness of the traditional Medicare
program. In particular, accountable care
organizations34 may perform better
against Part A and B spending targets
by ensuring that assigned beneficia-
ries have drug coverage and by work-
ing with Part D plans to align drug ben-
efits and data systems with quality-
improvement and cost-saving efforts.

Strengths of our study included a rich
set of linked survey and claims data that
supported unique comparisons of medi-

Table 2. Differential Changes in Nondrug Medical Spending After Part D Implementation for
Medicare Beneficiaries With Limited Prior Drug Coverage, Relative to Beneficiaries With
Generous Prior Drug Coverage in the 2004-2007 Study Cohort

Measure of Quarterly
Spending or Utilization

Difference Between Observed Spending
After Part D Implementation and Expected Spending

in the Absence of Part D for Beneficiaries
With Limited Prior Drug Coveragea

Absolute, $
(95% CI)

Relative, %
(95% CI)

P
Value

Total nondrug medical spending −306 (−586 to −51) −10.6 (−18.5 to −2.0) .02

Spending on Part A inpatient
and skilled nursing facility
services

−204 (−447 to 2) −15.2 (−28.3 to 0.2) .05

Spending on Part B physician
and ancillary services

−67 (−134 to −5) −7.5 (−13.9 to −0.6) .03

Outpatient visit count −0.06 (−0.21 to 0.08) −2.1 (−6.5 to 2.3) .37
Abbreviation: CI, confidence interval.
aThe differential change in total nondrug medical spending (−$306 or −10.6%) corresponds to the difference between

observed and expected spending trends in panel A of the Figure. Differential changes in spending on Part A inpatient
and skilled nursing facility services and Part B physician and ancillary services do not sum to the differential change in
total nondrug medical spending because they do not include smaller contributions from spending on home health, du-
rable medical equipment, hospice, and outpatient institutional services.
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cal spending by generosity of drug cov-
erage before 2006, a rigorous empiri-
cal approach to identify effects of Part
D, and use of a control cohort to check
for residual confounding.

Our study also had several limita-
tions. Because of limited statistical
power and lack of drug claims, we
were not able to assess changes in spe-
cific medications and services that
might have explained our main
results. Numerous previous studies
suggest that our f indings were
explained largely by improved access
and adherence to beneficial medica-
tions and more effective prevention of
complications and exacerbations
among seniors with drug-sensitive
chronic conditions.1,5,9,10,12-14,23,35-41

Drug coverage gains may have also
reduced early complications of acute
conditions42,43 and facilitated outpa-
tient receipt of treatments for acute ill-
nesses, such as low-molecular-weight
heparin for deep venous thrombosis or
antibiotics for pneumonia,24 that
before 2006 were covered by Medicare
only for inpatients. More efficient
treatment of acute conditions may
have contributed to particularly early
reductions in nondrug medical spend-
ing in 2006. Our study was not
adequately powered, however, to test
these potential mechanisms individu-
ally. Because of the lack of drug claims
before and after Part D implementa-
tion, we also could not compare
reductions in nondrug medical spend-
ing with contemporaneous increases
in drug spending to determine the net
effect of Part D on total annual medi-
cal spending per beneficiary.

We used survey data to assess drug
coverage generosity before 2006. These
reports lacked detail on the cost-
sharing structure of beneficiaries’ drug
benefits, could not be validated by ad-
ministrative measures, and may have re-
flected both insurance coverage and
medication needs. Beneficiaries tak-
ing few medications may have re-
ported generous coverage even if their
benefits were limited, and those tak-
ing many medications may have re-
ported limited coverage even if their

benefits were relatively generous. Nev-
ertheless, for beneficiaries reporting
limited coverage before 2006, Part D
implementation was associated with
substantial differential gains in self-
reported drug coverage and reduc-
tions in out-of-pocket drug spending
(eSupplement, Statistical Appendix C),
suggesting that self-reports reliably
measured coverage generosity and
strongly predicted gains in drug ben-
efits through Part D. Measurement er-
ror attributable to self-reports likely at-
tenuated our estimated effects of Part
D on nondrug spending for beneficia-
ries with limited prior drug coverage.
For example, we assumed that benefi-
ciaries reporting generous coverage in
2004 were not affected by Part D, but
some may have gained more generous
coverage through Part D, particularly
if they misclassified their drug ben-
efits in 2004 or lost coverage in 2005.
Smaller gains in coverage for this group
after Part D implementation may have
led to smaller reductions in nondrug
medical spending that our study was
not adequately powered to detect.

In summary, the implementation of
Medicare Part D was followed by sig-
nificant reductions in nondrug medi-
cal spending, particularly on acute and
postacute care, for elderly Medicare
beneficiaries with limited prior drug
coverage. The economic and clinical
benefits suggested by these reduc-
tions may be enhanced by further ex-
pansions in prescription drug cover-
age for seniors, improvements in benefit
designs for drug-sensitive condi-
tions,44 and policies that integrate Medi-
care payment and delivery systems
across drug and nondrug services.

Author Contributions: Dr McWilliams had full access
to all of the data in the study and takes responsibility
for the integrity of the data and the accuracy of the
data analysis.
Study concept and design: McWilliams.
Acquisition of data: McWilliams.
Analysis and interpretation of data: McWilliams,
Zaslavsky, Huskamp.
Drafting of the manuscript: McWilliams.
Critical revision of the manuscript for important in-
tellectual content: McWilliams, Zaslavsky, Huskamp.
Statistical analysis: McWilliams, Zaslavsky.
Obtained funding: McWilliams.
Administrative, technical, or material support:
McWilliams, Huskamp.
Study supervision: Huskamp.

Conflict of Interest Disclosures: All authors have com-
pleted and submitted the ICMJE Form for Disclosure
of Potential Conflicts of Interest and none were re-
ported.
Funding/Support: This study was supported by grants
from the Doris Duke Charitable Foundation (Clinical
Scientist Development Award 2010053, Dr
McWilliams), the William F. Milton Fund (Dr
McWilliams), and a Robert Wood Johnson Founda-
tion Investigator Award in Health Policy Research (Dr
Huskamp).
Role of the Sponsor: The Doris Duke Charitable Foun-
dation, William F. Milton Fund, and Robert Wood John-
son Foundation had no role in the design and con-
duct of the study; the collection, management, analysis,
and interpretation of the data; or the preparation, re-
view, and approval of the manuscript.
Online-Only Material: The eSupplement and eTable
are available at http://www.jama.com.
Additional Contributions: We thank Pasha Hamed,
MA (Department of Health Care Policy, Harvard Medi-
cal School), for statistical programming supported by
grants from the Doris Duke Charitable Foundation
(Clinical Scientist Development Award 2010053, Dr
McWilliams) and the William F. Milton Fund (Dr
McWilliams).

REFERENCES

1. Donohue JM, Zhang Y, Lave JR, et al. The Medi-
care drug benefit (Part D) and treatment of heart fail-
ure in older adults. Am Heart J. 2010;160(1):159-
165.
2. Duggan M, Morton FS. The effect of Medicare Part
D on pharmaceutical prices and utilization. Am Econ
Rev. 2010;100(1):590-607.
3. Ketcham JD, Simon KI. Medicare Part D’s effects
on elderly patients’ drug costs and utilization. Am J
Manag Care. 2008;14(11)(suppl):SP14-SP22.
4. Lichtenberg FR, Sun SX. The impact of Medicare
Part D on prescription drug use by the elderly. Health
Aff (Millwood). 2007;26(6):1735-1744.
5. Madden JM, Graves AJ, Ross-Degnan D, Briesacher
BA, Soumerai SB. Cost-related medication nonadher-
ence after implementation of Medicare Part D,
2006-2007. JAMA. 2009;302(16):1755-1756.
6. Safran DG, Strollo MK, Guterman S, Li A, Rogers
WH, Neuman P. Prescription coverage, use and spend-
ing before and after Part D implementation: a na-
tional longitudinal panel study. J Gen Intern Med. 2010;
25(1):10-17.
7. Schneeweiss S, Patrick AR, Pedan A, et al. The effect
of Medicare Part D coverage on drug use and cost shar-
ing among seniors without prior drug benefits. Health
Aff (Millwood). 2009;28(2):w305-w316.
8. Yin W, Basu A, Zhang JX, Rabbani A, Meltzer DO,
Alexander GC. The effect of the Medicare Part D pre-
scription benefit on drug utilization and expenditures.
Ann Intern Med. 2008;148(3):169-177.
9. Zhang Y, Lave JR, Donohue JM, Fischer MA,
Chernew ME, Newhouse JP. The impact of Medicare
Part D on medication adherence among older adults
enrolled in Medicare-Advantage products. Med Care.
2010;48(5):409-417.
10. Zhang Y, Donohue JM, Lave JR, O’Donnell G,
Newhouse JP. The effect of Medicare Part D on drug
and medical spending. N Engl J Med. 2009;361
(1):52-61.
11. Chandra A, Gruber J, McKnight R. Patient cost-
sharing and hospitalization offsets in the elderly. Am
Econ Rev. 2010;100(1):193-213.
12. Hsu J, Price M, Huang J, et al. Unintended con-
sequences of caps on Medicare drug benefits. N Engl
J Med. 2006;354(22):2349-2359.
13. Tamblyn R, Laprise R, Hanley JA, et al. Adverse
events associated with prescription drug cost-
sharing among poor and elderly persons. JAMA. 2001;
285(4):421-429.

MEDICARE PART D AND NONDRUG MEDICAL SPENDING

408 JAMA, July 27, 2011—Vol 306, No. 4 ©2011 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023



14. Afendulis CC, He Y, Zaslavsky AM, Chernew
ME. The impact of Medicare Part D on hospitaliza-
tionrates [published online ahead of print February
9, 2011]. Health Serv Res. doi:10.1111/j.1475-6773
.2011.01244.x.
15. Ingber M, Greenwald LM, Freeman S, Healy D.
Medicare Part D program evaluation: analysis of
the impact of Medicare Part D on the FFS program.
Centers for Medicare & Medicaid Services Web
site. https://www.cms.gov/reports/downloads
/PartD_Ingber_2010.pdf. 2010. Accessed April 8,
2011.
16. HealthandRetirementStudy(HRS).HRS1992-2008
publicusedatasets,1992-2006restrictedgeographiciden-
tifiers, and 1991-2007 restricted linked Medicare claims
files (producedanddistributedbytheUniversityofMichi-
gan with funding from the National Institute on Aging
[grant number NIA U01AG009740]. Ann Arbor, MI).
University of Michigan Web site. http://hrsonline.isr
.umich.edu/index.php?p=data. Accessed July 7, 2011.
17. Sample sizes and response rates (2002 and
beyond). Health and Retirement Study Web site. http:
//hrsonline.isr.umich.edu/sitedocs/sampleresponse
.pdf. 2008. Accessed April 8, 2011.
18. 2011 Economic Report of the President: 2011 re-
port spreadsheet tables. http://www.gpoaccess.gov
/eop/tables11.html. Accessed April 8, 2011.
19. Centers for Medicare & Medicaid Services Chronic
Condition Data Warehouse Web site. Accessed April
8, 2011. http://www.ccwdata.org/.
20. Huskamp HA, West JC, Rae DS, Rubio-Stipec M,
Regier DA, Frank RG. Part D and dually eligible pa-
tients with mental illness: medication access prob-
lems and use of intensive services. Psychiatr Serv. 2009;
60(9):1169-1174.
21. Heeringa SG, Connor JH. Technical description of
the Health and Retirement Study sample design. Health
and Retirement Study Web site. http://hrsonline.isr
.umich.edu/docs/userg/HRSSAMP.pdf. 1995.
Accessed April 8, 2011.
22. Binder DA. On the variances of asymptotically nor-
mal estimators from complex surveys. Int Stat Rev.
1983;51:279-292.
23. Zhang Y, Donohue JM, Lave JR, Gellad WF. The
impact of Medicare Part D on medication treatment
of hypertension. Health Serv Res. 2011;46(1, pt 1):
185-198.

24. Zhang Y, Lee BY, Donohue JM. Ambulatory an-
tibiotic use and prescription drug coverage in
older adults. Arch Intern Med. 2010;170(15):1308-
1314.
25. Cost estimate for H.R. 4872, Reconciliation Act
of 2010 (final health care legislation). Congressional
Budget Office Web site. http://www.cbo.gov/ftpdocs
/113xx/doc11379/AmendReconProp.pdf. 2010.
Accessed April 8, 2011.
26. Issues in designing a prescription drug benefit for
Medicare. Congressional Budget Office Web site. http:
/ / w w w . c b o . g o v / f t p d o c s / 3 9 x x / d o c 3 9 6 0
/10-30-PrescriptionDrug.pdf. 2002. Accessed April 8,
2011.
27. Raebel MA, Delate T, Ellis JL, Bayliss EA. Effects
of reaching the drug benefit threshold on Medicare
members’ healthcare utilization during the first year
of Medicare Part D. Med Care. 2008;46(10):1116-
1122.
28. Zhang Y, Donohue JM, Newhouse JP, Lave JR.
The effects of the coverage gap on drug spending: a
closer look at Medicare Part D. Health Aff (Millwood).
2009;28(2):w317-w325.
29. Fung V, Mangione CM, Huang J, et al. Falling into
the coverage gap: Part D drug costs and adherence
for Medicare Advantage prescription drug plan ben-
eficiaries with diabetes. Health Serv Res. 2010;
45(2):355-375.
30. Hsu J, Fung V, Price M, et al. Medicare benefi-
ciaries’ knowledge of Part D prescription drug pro-
gram benefits and responses to drug costs. JAMA.
2008;299(16):1929-1936.
31. Gu Q, Zeng F, Patel BV, Tripoli LC. Part D cov-
erage gap and adherence to diabetes medications. Am
J Manag Care. 2010;16(12):911-918.
32. Hales JW, George S. How the doughnut hole af-
fects prescription fulfillment decisions involving car-
diovascular medications for Medicare Part D enrollees.
Manag Care. 2010;19(12):36-44.
33. Shrank WH, Choudhry NK. Time to fill the dough-
nuts—health care reform and Medicare Part D. N Engl
J Med. 2011;364(7):598-601.
34. Fisher ES, McClellan MB, Bertko J, et al. Foster-
ing accountable health care: moving forward in
medicare. Health Aff (Millwood). 2009;28(2):
w219-w231.
35. Federman AD, Adams AS, Ross-Degnan D,

Soumerai SB, Ayanian JZ. Supplemental insurance and
use of effective cardiovascular drugs among elderly
medicare beneficiaries with coronary heart disease.
JAMA. 2001;286(14):1732-1739.
36. Fortess EE, Soumerai SB, McLaughlin TJ,
Ross-Degnan D. Utilization of essential medications
by vulnerable older people after a drug benefit cap:
importance of mental disorders, chronic pain, and prac-
tice setting. J Am Geriatr Soc. 2001;49(6):793-
797.
37. Heisler M, Langa KM, Eby EL, Fendrick AM, Kabeto
MU, Piette JD. The health effects of restricting pre-
scription medication use because of cost. Med Care.
2004;42(7):626-634.
38. Stuart BC, Doshi JA, Terza JV. Assessing the im-
pact of drug use on hospital costs. Health Serv Res.
2009;44(1):128-144.
39. Stuart BC, Simoni-Wastila L, Zhao L, Lloyd JT, Doshi
JA. Increased persistency in medication use by U.S.
Medicare beneficiaries with diabetes is associated with
lower hospitalization rates and cost savings. Diabe-
tes Care. 2009;32(4):647-649.
40. Choudhry NK, Avorn J, Antman EM, Schneeweiss
S, Shrank WH. Should patients receive secondary pre-
vention medications for free after a myocardial in-
farction? an economic analysis. Health Aff (Millwood).
2007;26(1):186-194.
41. Choudhry NK, Patrick AR, Antman EM, Avorn J,
Shrank WH. Cost-effectiveness of providing full drug
coverage to increase medication adherence in post-
myocardial infarction Medicare beneficiaries.
Circulation. 2008;117(10):1261-1268.
42. Ray KK, Cannon CP, McCabe CH, et al; PROVE
IT-TIMI 22 Investigators. Early and late benefits
of high-dose atorvastatin in patients with acute
coronary syndromes: results from the PROVE IT-
TIMI 22 trial. J Am Coll Cardiol. 2005;46(8):1405-
1410.
43. Yusuf S, Zhao F, Mehta SR, Chrolavicius S, Tognoni
G, Fox KK; Clopidogrel in Unstable Angina to Pre-
vent Recurrent Events Trial Investigators. Effects of
clopidogrel in addition to aspirin in patients with acute
coronary syndromes without ST-segment elevation.
N Engl J Med. 2001;345(7):494-502.
44. Chernew ME, Rosen AB, Fendrick AM. Value-
based insurance design. Health Aff (Millwood). 2007;
26(2):w195-w203.

MEDICARE PART D AND NONDRUG MEDICAL SPENDING

©2011 American Medical Association. All rights reserved. JAMA, July 27, 2011—Vol 306, No. 4 409

Downloaded From: https://jamanetwork.com/ on 05/22/2023


