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TO INFORM ENROLLMENT DECI-
sions and spur improvement in
the Medicare Advantage mar-
ketplace, the US Centers for

Medicare & Medicaid Services (CMS)
provides star ratings reflecting Medi-
care Advantage plan quality.1 A com-
bined Part C and D overall rating was
created in 2011 for Medicare Advan-
tage and prescription drug (MAPD)
plans. The star ratings incorporate data
from Healthcare Effectiveness Data and
Information Set quality measures, Con-
sumer Assessment of Healthcare Pro-
viders and Systems surveys, the Health
of Seniors survey, and other adminis-
trative data.2 In 2011, MAPD star rat-
ings ranged from 2.5 to 5 stars. Only 3
MAPD contracts received 5 stars; some
were unrated because they were too
new or small.

Starting in 2012, Affordable Care Act
provisions and a CMS demonstration
program, which has garnered some
criticism, began to award plans rated 3
stars and above with bonuses and award
5-star plans with year-long open en-
rollment.3 Owing to recent Medicare
Advantage payment rate changes, many
insurers are devising strategies to im-
prove their star rating to obtain bo-
nuses.4-6

While star ratings clearly matter to
insurers, it is unclear whether they mat-
ter to beneficiaries. One poll showed
low beneficiary awareness of the star
ratings.7 Moreover, another CMS 5-star
reporting program, the Nursing Home
Compare program, has yielded mod-
est effects on beneficiary choices.8,9 Re-
search suggests, however, that pa-
tients consider quality information
when choosing health plans,10,11 includ-
ing Medicare Advantage plans.12

Assessing plan quality requires sig-
nificant resources, so it is important to
understand whether star ratings are as-
sociated with beneficiaries’ choices, and
if so, to what degree.13 No prior study
has specifically assessed the associa-

tion between Medicare Advantage plan
star ratings and enrollment.

METHODS
Study Design

We conducted a beneficiary-level analy-
sis of 2011 MAPD enrollments in 2
populations of Medicare beneficiaries:
those enrolling in Medicare Advan-
tage for the first time and those switch-
ing between Medicare Advantage plans.
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Importance The US Centers for Medicare & Medicaid Services publishes star rat-
ings reflecting Medicare Advantage plan quality to inform enrollment decisions.

Objective To assess the association between publicly reported Medicare Advan-
tage plan quality ratings and enrollment.

Design, Setting, and Participants Cross-sectional study of 2011 Medicare Ad-
vantage enrollments among 952 352 first-time enrollees and 322 699 enrollees switch-
ing plans.

Main Outcome Measure Association between star ratings and enrollment was mod-
eled using conditional logit regression, controlling for beneficiary and plan character-
istics.

Results Among the 952 352 included first-time enrollees, a 1-star higher rating was
associated with a 9.5 (95% CI, 9.3-9.6) percentage-point increase in likelihood to en-
roll. The highest rating available to a beneficiary was associated with a 1.9 (95% CI,
1.8-2.1) percentage-point increase in likelihood to enroll. Among the 322 699 enroll-
ees switching plans, a 1-star higher rating was associated with a 4.4 (95% CI, 4.2-
4.7) percentage-point increase in likelihood to enroll. A rating at least as high as a ben-
eficiary’s prior plan was associated with a 6.3 (95% CI, 6.0-6.6) percentage-point increase
in likelihood to enroll. Star ratings were less strongly associated with enrollment for
black, rural, low-income, and the youngest beneficiaries.

Conclusion and Relevance Medicare’s 5-star rating program for Medicare Ad-
vantage is associated with beneficiaries’ enrollment decisions.
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While star ratings existed previously,
we focused on 2011 because it was the
first year of the overall MAPD rating,
the proportion of plans rated was high,
and it preceded bonuses or open en-
rollment extension based on star rat-
ings. We matched beneficiaries to their
choice set of plans, which was defined
by the county of their address of rec-
ord on their Medicare Advantage en-
rollment start date. We used condi-
tional logit regression to assess the
association between star ratings and en-
rollment by beneficiary characteris-
tics, controlling for plan benefits and
generosity.

In Medicare Advantage, sponsoring
organizations (eg, Aetna, Humana) of-
fer contracts to CMS representing vari-
ous coverage types (eg, health mainte-
nance organization [HMO], local
preferred provider organization [PPO])
for specificgeographic serviceareas.Each
contract comprises 1 or more plans of
varying generosity. Contracts and plans
may be limited to either a single county
(or, rarely, a portion thereof) or extend
across multiple counties or states.

Beneficiaries choose from a set of
plans available to them based on their
county; these choice sets contain plans
from multiple contracts and sponsor-
ing organizations of varying geo-
graphic breadth and overlap. Because
CMS calculates star ratings at the con-
tract level, a single star rating applies
to all plans within a given contract and
across all geographic service areas for
that contract.

Data

We derived enrollment and demo-
graphic data from CMS’s Integrated
Data Repository14; plan premiums and
benefit packages, average estimated out-
of-pocket costs, and service areas from
CMS’s Health Plan Management Sys-
tem15; and star ratings from publicly
available files.2

Inclusion Criteria

We focused on 2011 non–employer-
sponsored MAPD enrollments. We con-
centrated on MAPD plans rather than
Medicare Advantage stand-alone plans

without drug benefits because they rep-
resent the majority of Medicare Advan-
tage enrollments. To ensure assign-
ment to the correct choice set, we
excluded beneficiaries whose address
could not be definitively mapped to 1
county, beneficiaries approved for out-
of-service area enrollment, and benefi-
ciaries enrolled in plans whose service
area did not include their address. To
ensure a common choice set in each ser-
vice area, we excluded Special Needs
Plans, Program of All-Inclusive Care for
the Elderly (PACE) plans, and
employer-sponsored plans. We ex-
cluded cost plans because none re-
ceived overall ratings in 2011 and many
had limitations on new enrollment. We
excluded beneficiaries whose address
of record was outside the United States
and whose choice set included fewer
than 2 distinct contracts (�1% of oth-
erwise eligible beneficiaries).

First-time enrollees were identified
as having their first-ever Medicare Ad-
vantage enrollment in 2011.

Switches between plans were de-
fined as a 2011 enrollment in an eli-
gible MAPD plan preceded by a disen-
rollment from an eligible MAPD plan
on or after December 31, 2010. When
more than 1 switch occurred, we used
the first switch. We then included only
switches in which contracts for the prior
and subsequent enrollment differed. To
ensure switches were volitional, we ex-
cluded those in which the applicable dis-
enrollment record lacked a voluntary rea-
son code or when the prior contract was
not available at the beneficiary’s ad-
dress at the time of new enrollment (in-
dicating a plan discontinuation or ben-
eficiary move). Because we sought to
compare each plan’s rating with the prior
plan, we excluded beneficiaries whose
prior contract was not rated in 2011. Be-
cause they could not be chosen by defi-
nition, we excluded plans within the
prior contract from the beneficiaries’
choice sets. We accounted for contract
number changes using a crosswalk file.16

Statistical Analyses

We used conditional logit regression
to statistically relate each beneficia-

ry’s choice to the characteristics of
plans in his/her choice set. Math-
ematically related to but distinct
from the familiar logistic regression,
conditional logit models allowed us
to assess associations between plan
character is t ics and choice and
whether these associations varied by
beneficiary characteristics. In Medi-
care Advantage, the number, identi-
ties, and characteristics of plans
within choice sets vary across benefi-
ciaries and each beneficiary chooses
only 1 plan from his/her finite choice
set . Correspondingly, the data
included an observation for every
pairing of a beneficiary and each plan
in their county-defined choice set;
the outcome was a binary indicator
of enrollment (1, the plan chosen; 0,
all others in the choice set).

Plan Ratings. Our models incorpo-
rated both the overall star rating itself
(via a continuous variable for the star
rating and a binary unrated plan indi-
cator) and a binary variable represent-
ing the plan’s rating compared with a
beneficiary’s other plan options. For
first-time enrollees, this variable indi-
cated whether a given plan’s star rat-
ing was the highest available in the
choice set, while for beneficiaries
switching plans, this variable indi-
cated whether a given plan had a star
rating greater than or equal to the ben-
eficiary’s prior plan. Thus, we esti-
mated the association between enroll-
ment and a 1-star increase in rating,
controlling for how a plan’s star rating
compared with a beneficiary’s other op-
tions. In sensitivity analyses, we mod-
eled the star rating itself and the star
rating compared with other plan op-
tions separately, and confirmed that our
analyses were robust to exclusion of
plans with no first-time enrollees (n=21
plans) or enrollees switching to them
(n = 99 plans) (eTables 1-4 at http:
//www.jama.com).

Other Plan Characteristics. We
controlled for plan characteristics
potentially relevant to enrollment
decisions,17-19 focusing on those avail-
able on the Medicare Plan Finder web-
site, including categorical variables for
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coverage type (HMO, HMO point of
service, private fee for service, local
PPO, or regional PPO); Part C and D
premiums minus rebates; estimated
average combined Parts C and D out-
of-pocket costs; maximum in-network
Part C out-of-pocket costs; and maxi-
mum co-payments or co-insurance for
in-network primary care, specialist,
and outpatient visits; and binary vari-
ables for having Part C and D deduct-
ibles; and dental, vision, hearing, and
prescription gap coverage.

Because preferential enrollment could
derive from word of mouth or familiar-
ity,12,19-21 we also controlled for the local
market share of plans’ sponsoring orga-
nizations. This lagged continuous vari-
able represented a sponsoring organiza-
tion’s percentage of all non-PACE, non–
employer-sponsoredMedicareAdvantage
enrollments in a beneficiary’s county as
of December 1, 2010. The sponsoring or-
ganization represents the recognizable
brand of a Medicare Advantage plan, and
can encompass more than 1 contract in
a given area; thus star ratings may vary
among a sponsoring organization’s con-
tracts in a given market.

Beneficiary Characteristics. Our
models accounted for the beneficiary
characteristics of age, sex, race/
ethnicity, deemed eligibility for low-
income subsidy, urban vs rural resi-
dence, and US Census region.

In those switching plans, we ac-
counted for health status using 2010 Part
C Hierarchical Condition Category
scores (community or new enrollee score
as appropriate). The scores are cal-
culated using age, sex, low-income
status, and 1 year of claims data; the av-
erage score is 1 and higher scores cor-
respond to higher predicted health care
costs.22 We did not account for health
status among first-time enrollees be-
cause many were new to Medicare.

In sensitivity analyses (because the
number of options can influence the
ability to choose well23-25), we ac-
counted for choice set size (eTables
5-6). Because low-income beneficia-
ries may have a distinct incentive to
choose based on cost or other consid-
erations, we repeated our main analy-

ses excluding these beneficiaries
(eTables 7-8). In addition, we re-
peated analyses including interactions
of rating variables with key plan char-
acteristic variables (coverage type, pre-
miums, estimated out-of-pocket costs)
(eTables 9-10).

Regression Analyses. Using condi-
tional logit regression, we evaluated the
association between enrollment and star
ratings, accounting for beneficiary-
level characteristics and controlling for

plan benefits and generosity and a spon-
soring organization’s local market share.
To estimate differential associations be-
tween star ratings and enrollment, we
assessed interactions of beneficiary
characteristic variables with each of the
rating covariates. Because the condi-
tional logit model is nonlinear, we ex-
press the results as average marginal ef-
fects for interpretability. These represent
the absolute percentage-point change
in an average beneficiary’s likelihood of

Table 1. Characteristics of 2011 First-Time Enrollees and Those Switching Medicare
Advantage and Prescription Drug Plansa

First-Time Enrollees
(n = 952 352)

Those Switching Plans
(n = 322 699)

Age group, yb

�64 194 565 (20.4) 56 023 (17.4)

64-65 385 279 (40.5) 108 676 (33.7)

66-70 203 831 (21.4) 80 769 (25.0)

�71 168 677 (17.7) 77 231 (23.9)

Sex
Male 434 148 (45.6) 141 404 (43.8)

Female 518 204 (54.4) 181 295 (56.2)

Race/ethnicityc

White 701 738 (73.7) 242 617 (75.2)

Black 99 386 (10.4) 33 408 (10.4)

Hispanic 89 616 (9.4) 33 396 (10.3)

Other 61 612 (6.5) 13 278 (4.1)

HCC scored

�1 NA 234 729 (72.7)

1-2 NA 64 859 (20.1)

�2 NA 23 111 (7.2)

Deemed eligible for low-income subsidy
No 847 069 (88.9) 288 856 (89.5)

Yes 105 283 (11.1) 33 843 (10.5)

Residence
Urban 789 446 (82.9) 280 756 (87.0)

Rural 162 906 (17.1) 41 943 (13.0)

Census region
Northeast 173 465 (18.2) 74 417 (23.1)

South 361 463 (38.0) 120 967 (37.5)

Midwest 183 367 (19.3) 56 849 (17.6)

West 234 057 (24.6) 70 466 (21.8)

No. of plans in choice sets, mean (range)
Total 16.7 (2-48) 17.3 (2-47)

Rated 13.3 (1-42) 13.7 (0-41)

Rated �4 stars 2.0 (0-15) 1.7 (0-15)
Abbreviations: HCC, Hierarchical Condition Category; NA, data not applicable.
aData are reported as number (percentage) unless otherwise indicated. Enrollment data are from the Centers for Medi-

care & Medicaid Services Integrated Data Repository as of April 19, 2012.
bThe ages listed are for the first-time enrollees. The corresponding age groups for those switching plans are younger

than 66 years, 66 to 70 years, 71 to 76 years, and 77 years or older.
cRecoded rather than self-reported race/ethnicity was used to improve accuracy of coding of Hispanic and Asian/

Pacific Islander.33 “Other” included beneficiaries with race/ethnicity coded as Asian/Pacific Islander, American Indian/
Alaska Native, other, or unknown.

dScores are 2010 Part C community or new enrollee scores (as appropriate). Scores were calculated using age, sex,
low-income status, and 1 year of claims data. The average score is 1; higher scores correspond to higher predicted
health care costs.
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enrolling in a given plan attributable to
a change in star rating.

For accurate calculation of the mar-
ginal effect of the continuous star rat-
ing variable, it was important that the
unrated plan indicator variable also did
not vary; therefore, we calculated mar-
ginal effects with this variable fixed to
indicate a rated plan. Marginal effects
for beneficiary subgroups were calcu-
lated with the covariate of interest fixed
to indicate the subgroup, with other
parameters varying as observed in the
data. Marginal effects were estimated
with the full population; for computa-
tional efficiency, we estimated stan-
dard errors with a 5% random sample.
All tests of statistical significance were
2-sided with a critical threshold of .05.
Descriptive analyses were conducted
using SAS statistical software version 9.3
(SAS Institute Inc) and regression analy-
ses with Stata version 12 (StataCorp).

RESULTS
Included Beneficiaries
Of the 7.6 million beneficiaries with an
eligible 2011 MAPD enrollment, the
study population was composed of
952 352 first-time enrollees and 322 699
enrollees switching plans. First-time en-
rollees were younger than those switch-
ing plans; the 2 groups were other-
wise similar. For new enrollees, the
average choice set contained 16.7 plans,
of which 2.0 received 4 or more stars.
For those switching plans, the average
choice set contained 17.3 plans, of
which 1.7 received 4 or more stars
(TABLE 1).

Plans Available and Chosen

In a descriptive analysis of key charac-
teristics of included plans by star rat-
ing, the highest-rated plans more of-
ten had higher premiums, while
unrated plans more often had higher

out-of-pocket costs or were private fee-
for-service or local PPO plans
(TABLE 2).

Each panel in the FIGURE compares
the unadjusted distribution of star rat-
ings for all plans available across ben-
eficiaries’ choice sets (left column of fig-
ure: each beneficiary counted once per
plan in choice set) with the distribu-
tion of star ratings among actual en-
rollments (right column: each benefi-
ciary counted only once). In other
words, the left column could describe
the distribution of star ratings ex-
pected if beneficiaries chose ran-
domly among plans available, while the
right column presents the distribu-
tion of actual enrollments. Most ben-
eficiaries selected plans with 3 to 3.5
stars (first-time enrollees: 62.5%; those
switching plans: 67.2%). Highly rated
plans comprised a greater proportion
of actual enrollments than plans avail-
able in choice sets.

First-Time Enrollees

In regression analyses among first-
time enrollees, higher star ratings
were associated with increased likeli-
hood to enroll in a given plan (9.5
[95% CI, 9.3-9.6] percentage points
per 1-star increase). The highest rat-
ing available to a beneficiary was asso-
ciated with a 1.9 (95% CI, 1.8-2.1)
percentage-point increase in likeli-
hood to enroll (TABLE 3). Consider a
plan in a hypothetical first-time
enrollee’s choice set of 14 plans (arbi-
trarily set at sample median), and
assume that this plan had a 7.1% like-
lihood of enrollment (arbitrarily set at
sample mean for a 14-plan choice
set); this likelihood would have
increased to 16.6% if that plan was
rated higher by 1 star. Star ratings
were less strongly associated with
enrollment for the youngest, black,
low-income, rural, and Midwestern
enrollees.

Enrollees Switching Plans

In regression analyses among those
switching plans, higher star ratings
were associated with increased likeli-
hood to enroll in a given plan (4.4

Table 2. Characteristics of 2011 Medicare Advantage and Prescription Drug Plans by
Star Rating

No. (%) of Plansa

Unrated
(n = 379)

2.5 Stars
(n = 127)

3 or 3.5
Stars

(n = 812)

4, 4.5, or 5
Stars

(n = 240)

Coverage type
HMO 77 (20.3) 75 (59.1) 442 (54.4) 135 (56.3)

HMO point of service 33 (8.7) 8 (6.3) 118 (14.5) 42 (17.5)

Local PPO 154 (40.6) 14 (11.0) 213 (26.2) 62 (25.8)

Regional PPO 3 (0.8) 25 (19.7) 11 (1.4) 0

Private fee for service 112 (29.6) 5 (3.9) 28 (3.4) 1 (0.4)

Health plan premium, $b

0 120 (31.7) 70 (55.1) 405 (49.9) 59 (24.6)

0.01-12.70 21 (5.5) 14 (11.0) 62 (7.6) 22 (9.2)

12.71-51.00 140 (36.9) 28 (22.0) 170 (20.9) 57 (23.8)

�51.00 98 (25.9) 15 (11.8) 175 (21.6) 102 (42.5)

Total drug plan premium net rebate, $
0 132 (34.8) 67 (52.8) 408 (50.2) 59 (24.6)

0.01-14.30 33 (8.7) 1 (0.8) 55 (6.8) 18 (7.5)

14.31-29.70 113 (29.8) 31 (24.4) 191 (23.5) 59 (24.6)

�29.70 101 (26.6) 28 (22.0) 158 (19.5) 104 (43.3)

Estimated combined health and drug plan
out-of-pocket costs, $

�179.46 53 (14.0) 21 (16.5) 225 (27.7) 79 (32.9)

179.47-209.30 70 (18.5) 29 (22.8) 223 (27.5) 71 (29.6)

209.31-230.14 89 (23.5) 50 (39.4) 203 (25.0) 52 (21.7)

�230.14 167 (44.1) 27 (21.3) 161 (19.8) 38 (15.8)

Cumulative market share, %c 10.2 6.7 59.9 23.2
Abbreviations: HMO, health maintenance organization; PPO, preferred provider organization.
aUnless otherwise indicated.
bPart C premium minus Part B rebate.
cCumulative, non–employer-sponsored enrollment in eligible plans as of January 1, 2011; data were derived from the Cen-

ters for Medicare & Medicaid Services Integrated Data Repository on November 5, 2012.
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[95% CI, 4.2-4.7] percentage points
per 1-star increase). A star rating at
least as high as a beneficiary’s prior
plan’s rating was associated with a 6.3
(95% CI, 6.0-6.6) percentage-point
increase in likelihood to enroll
(TABLE 4). For a hypothetical benefi-
ciary switching plans, consider a plan
in his/her choice set of 15 plans (arbi-
trarily set at sample median) and
assume that the plan had a 6.7% like-
lihood of enrollment (arbitrarily set at
sample mean for a 15-plan choice
set); this likelihood would have
increased to 11.1% if the plan was
rated 1-star higher, or to 13.0% if it
was rated at least as highly as that

beneficiary’s prior plan. Star ratings
were less strongly associated with
enrollment among the youngest, low-
income, and rural beneficiaries, and
negatively associated among Midwest-
ern beneficiaries. Compared with
other races/ethnicities, star ratings
were more strongly associated with
enrollment for white beneficiaries.

With few exceptions, the interac-
tions of the star ratings with variables
for beneficiary characteristics were sta-
tistically significant; the direction and
significance of the results for marginal
effects reported in the main results cor-
responds with that of the coefficients
in eTables 11-12. Results of our sensi-

tivity analyses (eTables 1-10) are quali-
tatively similar to those presented in the
main results.

COMMENT
We observed a positive association
between enrollment and publicly re-
ported Medicare Advantage star rat-
ings reflecting plan quality. For first-
time enrollees, a plan’s star rating itself
was more strongly associated than its
being the highest-rated plan available,
whereas for those switching plans, a
plan’s star rating itself was less strongly
associated than its being rated at least
as highly as a prior plan. Although the
association was consistently positive,

Figure. Unadjusted Distribution of Star Ratings of the Medicare Advantage and Prescription Drug Plans Available Across Choice Sets of
First-Time Enrollees and Those Switching Plans
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Enrollment data are from the Centers for Medicare & Medicaid Services’ Integrated Data Repository as of April 19, 2012. For each panel, each beneficiary contributes
to the left column once per plan in his/her choice set and to the right column only once for his/her enrolled plan.
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enrollments for key subgroups (eg,
black, low-income, rural, and the
youngest beneficiaries) were less
strongly associated with star ratings.

Given the study’s cross-sectional na-
ture, it is important to underscore that
one cannot conclusively ascribe the ob-
served preferential enrollment to the star
rating program itself. We cannot know
whether highly rated plans would have
had preferential enrollment for other rea-
sons, absent the star ratings. More highly
rated plans may coincidentally be the
same ones with more aggressive mar-
keting strategies. Ratings and market-
ing may not be independent; plans use
star ratings in their marketing ap-
proach,26 and resources available for both
marketing and quality improvement may
be related to cumulative enrollment. Ad-
justment for local market share should
ameliorate this source of confounding.

Simultaneous temporal changes in the
star rating program, attention garnered
by the star ratings, and MAPD plan of-
ferings limit the potential to capitalize
on a clean natural experiment that might
allow for causal inference. Despite the
limitations, these findings represent an
important first assessment of the rela-
tionship between publicly reported
Medicare Advantage plan quality and en-
rollment.

Recognizing these caveats and that this
work represents a preliminary investi-
gation, one interpretation of these find-
ings suggests that publicly reported star
ratings could be achieving one of their
intended purposes of guiding beneficia-
ries toward higher-quality plans. Con-
sequently, CMS may consider contin-
ued evolution of the rating methods to
ensure that the quality information con-
veyed continues to reflect attributes im-

portant to both the agency and benefi-
ciaries.27 Additionally, CMS could
contemplate communicating informa-
tion specific to plans or service areas
within the larger, contract-level star rat-
ing to enhance their relevance. Cur-
rently, CMS rewards quality with per-
formance-based bonuses and extended
open enrollment for the highest-rated
plans. Our finding of a positive associa-
tion between star ratings and enroll-
ment provides insurance companies with
additional justification to pursue higher
quality. In addition, as state insurance ex-
changes are created, our findings argue
for careful consideration of communi-
cation of quality information when pre-
senting health plan options.

Given highly rated plans’ greater cu-
mulative enrollment, additional study
is needed to understand how preferen-
tial enrollment or disenrollment may in-
fluence market share. Incorporation of
complaints, appeals, audits, and satis-
faction data into star ratings could pro-
duce differential disenrollment. It will
also be important to assess whether se-
lection of highly rated plans has impli-
cations for beneficiaries’ subsequent
quality of care, health outcomes, or sat-
isfaction, and whether the star rating
program results in improvement in
these attributes in the Medicare Ad-
vantage program as a whole.

The association we observed may
conflict with reports of limited aware-
ness of the star ratings,7 and prior evi-
dence suggesting that plan informa-
tion is difficult for beneficiaries to use
in decision making.25,28,29 However, ben-
eficiaries consult other sources (eg, phy-
sicians, friends, and family, state health
insurance assistance programs, and the
plans themselves) for information about
Medicare options30; these parties may
consult star ratings or other plan qual-
ity information, even if beneficiaries
themselves do not do so directly.

We recognize that a highly rated plan
may not always be the best plan for a
beneficiary. While not the primary fo-
cus, our analyses also revealed some
preference toward plans with lower pre-
miums or more liberal benefits (eg,
PPOs, gap coverage, no deductibles,

Table 3. Associations Between Star Ratings and 2011 First-Time Enrollment in Medicare
Advantage and Prescription Drug Plansa

Marginal Effect, % (95% CI)

1-Star Increase
in Rating

Highest Star Rating
Available in Choice Set

All beneficiaries 9.5 (9.3 to 9.6) 1.9 (1.8 to 2.1)

Age group, y
�64 5.2 (4.9 to 5.5) 2.5 (2.1 to 2.8)

64-65 12.4 (12.2 to 12.6) 2.0 (1.7 to 2.2)

66-70 9.2 (8.9 to 9.5) 1.6 (1.3 to 2.0)

�71 7.4 (7.1 to 7.8) 1.6 (1.2 to 1.9)

Sex
Male 9.1 (8.9 to 9.3) 2.2 (1.9 to 2.4)

Female 9.8 (9.6 to 10.0) 1.7 (1.5 to 2.0)

Race/ethnicityb

White 11.5 (11.4 to 11.7) 0.2 (�0.004 to 0.4)

Black 4.6 (4.2 to 5.1) 2.6 (2.1 to 3.1)

Hispanic 7.9 (7.5 to 8.4) 5.7 (5.2 to 6.2)

Other 1.5 (0.9 to 2.0) 9.9 (9.2 to 10.6)

Deemed eligibile for low-income subsidy
No 10.3 (10.1 to 10.4) 1.7 (1.5 to 1.8)

Yes 4.2 (3.8 to 4.6) 3.8 (3.3 to 4.3)

Residence
Urban 9.7 (9.5 to 9.9) 1.9 (1.7 to 2.1)

Rural 7.3 (7.0 to 7.7) 2.2 (1.8 to 2.6)

Census region
Northeast 12.0 (11.7 to 12.4) �1.6 (�2.0 to �1.3)

South 10.2 (9.9 to 10.4) 2.4 (2.1 to 2.7)

Midwest 4.4 (4.1 to 4.8) 2.2 (1.8 to 2.6)

West 8.3 (8.1 to 8.6) 4.2 (3.8 to 4.5)
aEnrollment data are from the Centers for Medicare & Medicaid Services Integrated Data Repository as of April 19, 2012.

Data for December 2010 sponsoring organizations’ market share are from the Integrated Data Repository as of June 15,
2012.

b“Other” included beneficiaries with race/ethnicity coded as Asian/Pacific Islander, American Indian/Alaska Native, other,
or unknown.
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lower out-of-pocket costs). Further
underscoring this point are the lesser
associations between rating and enroll-
ment observed among rural and low-
income beneficiaries for whom clini-
cian proximity or premiums and other
costs may be especially salient. None-
theless, as decisions to enroll in Medi-
care Advantage are also associated with
sociodemographic characteristics,31

these groups may represent opportu-
nities for outreach regarding selection
of high-quality plans. Research has
demonstrated that quality is one of
many attributes affecting health plan
decisions10,19; further study is needed to
understand the relative contributions
of cost, generosity, and quality consid-
erations for Medicare Advantage
choices.

Our study has other limitations. The
range of the star ratings is narrow; there-
fore, we cannot conclusively ascertain
whether beneficiaries seek out highly
rated plans or simply eschew the lowest-
rated or unrated plans. However, either
could be interpreted as informed by
quality. We also presumed that deci-
sions to enroll in an eligible MAPD plan
at all were made independent of con-
sideration of the star ratings and char-
acteristics of plans available, which may
not be true if a dearth of high-quality
plans in a market prompted beneficia-
ries to remain with their prior plan or
traditional Medicare. Exclusion of em-
ployer-sponsored, PACE, and Special
Needs Plans limits generalizability to
beneficiaries eligible for these op-
tions. Our focus on MAPD limits ap-
plicability to beneficiaries for whom
traditional Medicare or Medicare Ad-
vantage stand-alone plans are attrac-
tive (eg, those with credible drug cov-
erage). We cannot directly assess the
associations between enrollment and
beneficiaries’ relationships with clini-
cians or plans’ local reputations.32 To
the extent that coverage type (eg, HMO
vs PPO) is a proxy for network inclu-
sivity, and an organization’s local mar-
ket share could reflect availability of cli-
nicians preferred within the market or
due to word-of-mouth recommenda-
tions, these may be represented in our

analysis. In addition, the beneficiary-
level data used are not generally avail-
able to researchers outside CMS, lim-
iting replicability; these data enable an
analytic approach not otherwise
possible.

We found a positive association be-
tween CMS’s 5-star Medicare Advan-
tage quality ratings and enrollment. Bol-
stering the business case for quality in
the Medicare Advantage market, these
findings may provide firms with addi-
tional incentive to cultivate higher qual-
ity, CMS with justification to con-
tinue to advance public reporting, and
policy makers with a rationale to pur-

sue quality reporting in other health in-
surance markets.
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Table 4. Associations Between Star Ratings and 2011 Enrollment When Switching Medicare
Advantage and Prescription Drug Plansa

Marginal Effect, % (95% CI)

1-Star Increase
in Rating

Star Rating Increase
� Prior Plan

All beneficiaries 4.4 (4.2 to 4.7) 6.3 (6.0 to 6.6)

Age group, y
�66 3.6 (3.1 to 4.1) 5.0 (4.4 to 5.6)

66-70 4.9 (4.6 to 5.3) 6.0 (5.5 to 6.4)

71-76 4.1 (3.7 to 4.5) 6.8 (6.3 to 7.3)

�77 4.7 (4.2 to 5.1) 7.2 (6.7 to 7.7)

Sex
Male 4.2 (3.9 to 4.5) 6.3 (6.0 to 6.7)

Female 4.6 (4.3 to 4.9) 6.3 (5.9 to 6.6)

Race/ethnicityb

White 4.8 (4.5 to 5.0) 9.0 (8.7 to 9.3)

Black 1.9 (1.3 to 2.6) 3.6 (2.8 to 4.3)

Hispanic 6.7 (6.0 to 7.3) �2.1 (�2.9 to �1.4)

Other �1.5 (�2.6 to �0.4) 2.4 (1.1 to 3.6)

HCC scorec

�1 4.4 (4.2 to 4.7) 6.6 (6.3 to 6.9)

1-2 4.5 (4.1 to 5.0) 5.5 (5.0 to 6.1)

�2 4.2 (3.5 to 5.0) 5.9 (5.0 to 6.8)

Deemed eligibile for low-income subsidy
No 4.7 (4.5 to 5.0) 6.3 (6.0 to 6.6)

Yes 2.2 (1.5 to 2.9) 6.3 (5.5 to 7.0)

Residence
Urban 4.5 (4.3 to 4.8) 6.4 (6.1 to 6.7)

Rural 3.3 (2.7 to 3.9) 4.3 (3.6 to 5.0)

Census region
Northeast 3.2 (2.7 to 3.7) 14.1 (13.5 to 14.7)

South 6.0 (5.6 to 6.3) 4.6 (4.3 to 5.0)

Midwest �2.0 (�2.5 to �1.5) �3.0 (�3.6 to �2.4)

West 4.9 (4.5 to 5.3) 3.8 (3.3 to 4.4)
Abbreviation: HCC, Hierarchical Condition Category.
aEnrollment data are from the Centers for Medicare & Medicaid Services Integrated Data Repository as of April 19, 2012.

Data for December 2010 sponsoring organizations’ market share are from the Integrated Data Repository as of June 15,
2012.

b“Other” included beneficiaries with race/ethnicity coded as Asian/Pacific Islander, American Indian/Alaska Native, other,
or unknown.

cScores are 2010 Part C community or new enrollee scores (as appropriate). Scores were calculated using age, sex, low-
income status, and 1 year of claims data. The average score is 1; higher scores correspond to higher predicted health
care costs.
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