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ABSTRACT Sociodemographically disadvantaged patients have worse
outcomes on some quality measures that inform Medicare Advantage
plan ratings. Performance measurement that does not adjust for
sociodemographic factors may penalize plans that disproportionately
serve disadvantaged populations. We assessed the impact of adjusting
for socioeconomic and demographic factors (sex, race/ethnicity, dual
eligibility, disability, rurality, and neighborhood disadvantage) on
Medicare Advantage plan rankings for blood pressure, diabetes, and
cholesterol control. After adjustment, 20.3 percent, 19.5 percent, and
11.4 percent of Medicare Advantage plans improved by one or more
quintiles in rank on the diabetes, cholesterol, and blood pressure
measures, respectively. Plans that improved in ranking after adjustment
enrolled higher proportions of disadvantaged enrollees. Adjusting
quality measures for socioeconomic factors is important for equitable
payment and quality reporting. Our study suggests that plans serving
disadvantaged populations would have improved relative rankings for
three important outcome measures if socioeconomic factors were
included in risk-adjustment models.

M
edicare Advantage plans are
private managed care plans
that receive capitated pay-
ments to provide Medicare-
covered services. In 2016 the

plans insured 17.6 million people, or 31 percent
of the Medicare population.1 To improve the
quality of care for enrollees, the Centers for
Medicare and Medicaid Services (CMS) publicly
reports and compensates Medicare Advantage
plans on the basis of a composite five-star rating
that reflects each plan’s performance on more
than thirty quality measures.2 Before 2017, star
ratings were not adjusted for any enrollee char-
acteristics,3 though plans serving larger propor-
tions of sociodemographically disadvantaged
enrollees might have had lower performance
on these measures.4,5

Adjusting measures of clinical performance

for socioeconomic factors has been a controver-
sial topic, yet socioeconomic disadvantage has
been shown to affect health independent of
health system performance.6 Incorporating ad-
justments for a comprehensive set of sociodemo-
graphic factors, including socioeconomic status,
could produce fairer comparisons of Medicare
Advantageplans’performance and reduce incen-
tives to avoid caring for disadvantaged popula-
tions.3,7 However, critics have raised the concern
that risk adjustments could mask disparities by
adjusting away any lower-quality care provided
todisadvantagedpopulations andsettinga lower
standard for providers that disproportionately
serve them.3,7

After consideration of these issues, expert
groups including the National Quality Forum;
the Department of Health and Human Services;
and the National Academies of Sciences, Engi-

doi: 10.1377/hlthaff.2017.1509
HEALTH AFFAIRS 37,
NO. 7 (2018): 1065–1072
©2018 Project HOPE—
The People-to-People Health
Foundation, Inc.

Shayla N. M. Durfey (shayla_
durfey@brown.edu) is a
medical student at the Warren
Alpert Medical School, Brown
University, in Providence,
Rhode Island.

Amy J. H. Kind is an associate
professor in the Division of
Geriatrics and director of
the Health Services and
Care Research Program,
Department of Medicine, in
the School of Medicine and
Public Health, University of
Wisconsin–Madison. She is
also associate director—
clinical at the Geriatrics
Research Education and
Clinical Center, William S.
Middleton Memorial Veterans
Hospital, in Madison.

Roee Gutman is an assistant
professor of biostatistics at
the Brown University School
of Public Health.

Kristina Monteiro is director
of assessment and evaluation
at the Warren Alpert Medical
School, Brown University.

William R. Buckingham is an
assistant scientist for health
and geographic information
systems in the Applied
Population Laboratory,
Department of Community
and Environmental Sociology,
College of Agricultural and
Life Sciences, University of
Wisconsin–Madison.

Eva H. DuGoff is a visiting
assistant professor in the
Department of Population
Health Sciences, University
of Wisconsin–Madison, and
an assistant professor in
the Department of Health
Services Administration,
School of Public Health,
University of Maryland, in
College Park.

July 2018 37 :7 Health Affairs 1065

Medicare

Downloaded from HealthAffairs.org on March 29, 2019.
Copyright Project HOPE—The People-to-People Health Foundation, Inc.

For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.



neering, and Medicine recently endorsed the
notion that performance measurement should
consider socioeconomic status and other demo-
graphic factors.8–10 These three groups have rec-
ommended that qualitymeasures be individually
evaluated for socioeconomic status adjustment,
and they note that adjustmentmay be warranted
if sociodemographic factors are known to affect
performance for the measure of interest.9 Yet
since socioeconomic status is a multidimension-
al construct that consists of both individual and
environmental factors, there is ongoing deliber-
ation and a lack of empirical evidence about how
to adjust measures and which factors to include
in adjustedmodels.8–10 Additionally, high-quality
socioeconomic indicators are not widely avail-
able in Medicare and other insurance data.8

In 2017 CMS began adjusting star ratings for
dual eligibility (both Medicaid and Medicare)
and disability, using an interim measure called
the Categorical Adjustment Index. This adjust-
ment is applied to theoverall star ratingbasedon
the proportion of dually eligible or disabled en-
rollees in each plan.11 A study of the impact of
these adjustments found little change in adjust-
ed plan rankings: Over 96 percent of plans expe-
rienced no change in star rankings.12 However,
adjustment for only these two factors, which are
indirect measures of socioeconomic status, may
be insufficient to account for differences in the
characteristics of enrollees across plans.
We evaluated changes in Medicare Advantage

plans’ relative performance in three measures—
blood pressure, diabetes, and cholesterol
control—after adjusting for selectedwidely avail-
able individual- and area-level sociodemo-
graphic factors that are not included in CMS’s
risk-adjustment methodology.8 We further as-
sessed the enrollee composition of the plans
whose relative rankings improved following ad-
justment.

Study Data And Methods
Data Sources And Study Population We ob-
tained person-level Medicare Healthcare Effec-
tiveness Data and Information Set (HEDIS) data
for 2012 and 2013 from CMS. These data includ-
ed information about 605,208 and 623,363 en-
rollees in 525 and 522 plans, respectively, who
were eligible for one or more measures of blood
pressure, diabetes, and cholesterol control. The
Master Beneficiary Summary File provided soci-
odemographic characteristics. Using enrollees’
nine-digit ZIP codes, we linked the data to a
measure of neighborhood disadvantage and to
a rurality indicator.13

We excluded observations that could not be
merged to the Master Beneficiary Summary File

(n ¼ 3,486), enrollees who resided outside the
US (n ¼ 29,201), thosewho died in themeasure-
ment year (n ¼ 3,182), those in plans with fewer
than one hundred enrollees (n ¼ 7,456), and
those in two plans that reported an implausibly
high rate (100percent) of bloodpressure control
(n ¼ 5,044). Each year of data was then divided
into three separate data sets by enrollees’ eligi-
bility for individual outcomemeasures. The final
sample sizes for each outcome measure ranged
from 175,229 to 269,789 enrollees in 379–512
plans. (Additional details on the construction
of the study cohort and sample sizes for each
outcome measure and year are in online appen-
dix A1.)14

Study Variables Our primary outcomes,
measured at the patient level, included dichoto-
mous measures of blood pressure controlled to
below 140/90 mmHg for enrollees with hyper-
tension, hemoglobin A1c controlled to below
9.0 percent for enrollees with diabetes, and
low-density lipoprotein cholesterol controlled
tobelow100mg/dl for enrolleeswith aprior-year
cardiac event (for example, a myocardial infarc-
tion).We chose these dichotomous variables be-
cause they have been included as quality mea-
sures in the calculation of star ratings and are
significantly affected by sociodemographic fac-
tors.15,16 Also, intermediate outcome measures
such as these are more consistently affected by
social risk factors than are process measures.15

Independent variables included sex, race/
ethnicity, dual eligibility, disability, rurality, and
neighborhood disadvantage. These sociodemo-
graphic variables have been associated with the
outcomesof our study.10 Race/ethnicitywasmea-
sured using the Research Triangle Institute race
code, which improves the identification of Asian
and Hispanic enrollees, compared to the tradi-
tional measure of race/ethnicity in theMedicare
enrollment database.17 Enrollees were identified
as dual eligibles if theywere enrolled inMedicaid
or any cost-sharing program for at least one
month. Enrolleesweredefined asdisabled if they
were originally enrolled in Medicare for disabil-
ity, end-stage renal disease, or both. Ruralitywas
measured using the Urban-Rural Classification
Scheme from the National Center for Health
Statistics.13 Neighborhood disadvantage was
measured using the Area Deprivation Index, a
composite score generated from seventeen so-
cioeconomic variables.6,18 We updated the score
using data from the American Community Sur-
vey from 2009.19 Area Deprivation Index scores
were divided into twenty groups of equal size,
or ventiles, with a separate category for miss-
ing data.
Statistical Analysis We used bivariate and

multivariable regressionmodels to test the asso-
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ciation between socioeconomic status and other
demographic factors with the three selected
quality outcomes.We first identified significant
predictors of person-level blood pressure, diabe-
tes, and cholesterol control in 2012 data. (Re-
sults of bivariate and multivariable regression
models used to identify significant predictors
are shown in appendix exhibit A1.)14 We used
Akaike information criterion to select the one
best-fit model for each outcome (results are
shown in appendix exhibit A2).14 We then ap-
plied these risk-adjustment models to person-
level 2013 data, including a random effect to
account for enrollees clustering in plans, to ob-
tain predicted performance scores for each en-
rollee. These scores indicated the predicted
outcome control (between 0 and 1) for each en-
rollee, after accounting for the enrollee’s socio-
demographic factors. The individual scores in
each plan were averaged to create a predicted
plan performance score. All subsequent analyses
were conducted at the plan level.
Risk-adjusted plan performance scores were

calculated by multiplying the person-level na-
tional mean by the predicted plan performance
score with the plan effect and dividing the result
by the predicted plan performance score without
the plan effect.20 Spearman rho was used to as-
sess the difference between adjusted and ob-
served scores. We further assessed the change
in score by calculating the absolute percent-
age-point difference between the adjusted and
observed scores for each plan.
Because CMS reports Medicare Advantage

plan ratings categorically, we split observed and
adjusted scores into equal-size quintiles and as-
sessed the change in quintile rank for each plan.
This method differs from CMS’s clustering algo-

rithm for assigning star ratings to HEDIS mea-
sures.21 Recent evidence indicates that socioeco-
nomic status adjustment primarily improved
quintile rankings for plans that were already
on the threshold of achieving a higher quintile
rank.12 Thus, to provide a more detailed descrip-
tion of the magnitude of plan movement after
adjustment, we ordered plans numerically by
observed score and by adjusted score, and we
determined the absolute change in ordered rank.
To assess the enrollee composition of plans

that changed their quintile ranking following
adjustment, in each plan we calculated the frac-
tions of black, dually eligible, and disabled en-
rollees, as well as the fraction of enrollees living
in the most disadvantaged (top 15 percent of
neighborhood disadvantage) or most rural
areas.We used one-way analysis-of-variance tests
to assess the association between plans’ enrollee
composition and an increase in rank of one or
more quintiles after adjustment.
Lastly, we conducted sensitivity analyses that

excluded the largest plan from the 2012 data set
and included a fixed intercept for the plan. (Re-
sults of regressionmodels including and exclud-
ing the largest plan are in appendix exhibit A3,
and a scatter-plot comparison of the observed
and adjusted rates of outcome control, including
a fixed effect, is in appendix exhibit A4.)14

All analyses were conducted using Stata, ver-
sion 14.2, and SAS, version 9.4. Brown Univer-
sity’s Institutional Review Board approved the
study protocol.
Limitations Several study limitations should

be noted. First, this study was limited by a lack
of generalizability beyond the three quality
measures.
Second, our study could not assess the finan-

cial implications of sociodemographic adjust-
ment because CMS uses composite star ratings
to derive payment bonuses and penalties. We
chose instead to focus on individual qualitymea-
sures that have been associated with racial and
socioeconomic disparities in prior research.4,22,23

This study was designed not to replicate CMS
methodology but instead to display the implica-
tions of including a more comprehensive set of
sociodemographic measures on risk-adjusted
performance in blood pressure, diabetes, and
cholesterol control.
Third, the cholesterol control indicator ex-

pired as aHEDISmeasure in 2015, butwe includ-
ed themeasure given that it has been found to be
associated with socioeconomic status.
Fourth, although including comorbid medical

conditions and other detailed clinical data could
explain variations in control and could attenuate
the conditional associations of sociodemo-
graphic factors, these clinical datawerenot avail-

Our findings suggest
that lower social risk
may be an important
contributor to the
higher rankings
observed in plans that
serve less
disadvantaged
populations.
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able in our study. More importantly, CMS does
not adjust for clinical factors in assessing perfor-
mance for HEDIS measures.
Fifth, althoughour study includedamore com-

prehensive set of socioeconomic status indica-
tors than is currently used for quality-measure
adjustment in Medicare Advantage plans, we
mayhave incompletelymeasured socioeconomic
status. There is an ongoing debate about which
factors to include in socioeconomic status ad-
justment models and how best to define these
factors.8 The National Academies of Sciences,
Engineering, andMedicine identified additional
social factors—including social support, marital
status, gender identity, and language—that may
affect health outcomes.10 However, information
on many of these indicators is either not collect-
ed or not readily available in existing data (as
would be needed for federal policy purposes), or
there is insufficient evidence for their inclusion
in an adjustment.10

Lastly, our study did not address the concern
that adjustment for sociodemographic variables
could hide important disparities in the quality of
care and set lower standards of quality for plans
with more disadvantaged patient populations.
This concern must be balanced by the implica-
tions of not including these factors in a risk-
adjustment model. Specifically, plans that serve

more vulnerable populationsmay be unfairly pe-
nalized because some quality metrics are influ-
enced by social factors that are largely outside of
plans’ control.7 This may create incentives for
plans to avoid enrolling vulnerable people.3,7

Study Results
Exhibit 1 describes the sociodemographic char-
acteristics of enrollees eligible for quality mea-
sures in the 2012 derivation cohort. In the 2012
cohort, 62 percent of eligible enrollees had con-
trolledbloodpressure, 79percent had controlled
diabetes, and 61 percent had controlled choles-
terol. Also, 66.4 percentwerewhite, 14.2 percent
wereblack, 23.3 percentweredually eligible, and
31.8 percent were enrolled in Medicare because
of disability (referred to as “disabled” forbrevity)
(data not shown). Compared to the populations
of enrollees with controlled blood pressure, dia-
betes, or cholesterol, the uncontrolled popula-
tions had greater proportions of enrollees who
were black, dually eligible, disabled, or residing
in the most disadvantaged or rural areas.
The average plan in 2012 included a mean of

15.3 percent black, 31.1 percent dually eligible,
and 35.5 percent disabled enrollees, as well as
15.1 percent enrollees living in the most disad-
vantaged neighborhoods and 4.6 percent en-

Exhibit 1

Socioedemographic characteristics of Medicare Advantage plan enrollees eligible for control measures in 2012

Blood pressure Diabetes Cholesterol

Characteristic

Controlled
(n= 110,446;
62%)

Uncontrolled
(n= 67,296;
38%)

Controlled
(n= 207,374;
79%)

Uncontrolled
(n= 54,979;
21%)

Controlled
(n= 119,844;
61%)

Uncontrolled
(n= 76,677;
39%)

Female 56.2% 58.0% 51.1% 50.3% 33.0% 43.6%

Race/ethnicity
Non-Hispanic white 69.1 63.1 62.0 57.7 72.7 70.4
Black/African American 13.1 18.7 14.5 20.1 9.2 15.1
Hispanic 12.1 12.7 13.6 15.3 11.2 10.1
Asian/Pacific Islander 4.2 3.4 7.2 4.5 4.8 2.7
American Indian/Alaska Native 0.3 0.3 0.3 0.6 0.2 0.3
Other 1.0 1.0 2.0 1.5 1.6 1.1
Unknown 0.3 0.3 0.4 0.3 0.3 0.2

Dually eligiblea 26.4 29.0 21.1 34.5 15.3 26.3

Neighborhood disadvantage
Top 15% most disadvantagedb 11.7 14.0 11.6 17.5 10.4 16.1
Missing 15.9 16.7 13.7 16.8 14.5 17.3

Originally enrolled in Medicare
because of disability 25.4 26.9 32.0 48.3 29.3 40.9

Most rural areasc 4.2 4.7 2.9 4.5 3.3 5.7

SOURCE Authors’ analysis of data from the Healthcare Effectiveness Data and Information Set for 2012, the Master Beneficiary Summary File for 2012, the Area
Deprivation Index for 2013, and the Urban-Rural Classification Scheme of the National Center for Health Statistics. NOTES Percentages might not sum to 100
because of rounding. All differences between controlled and uncontrolled comparisons were significant (p < 0:001). aFor Medicare and Medicaid. bNeighborhoods in
the top three most disadvantaged ventiles, as measured by the Area Deprivation Index. cNon–core micropolitan counties, the National Center for Health Statistics’s
classification for the least populated counties.
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rollees living in themost rural areas. (Additional
plan characteristics are in appendix exhib-
it A5.)14

In adjusted models, sex, race/ethnicity, dual
eligibility, disability, rurality, andneighborhood
disadvantage were found to be significant pre-
dictors of the intermediate outcomes, with the
exception of disability as a predictor of blood
pressure control (appendix exhibit A1).14 Dis-
abilitywas thus excluded from the finalmultivar-
iable logistic regression model for blood pres-
sure. The models accounted for 0.6 percent of
the variation in enrollee-level control for blood
pressure, 3.8 percent for diabetes, and 4.1 per-
cent for cholesterol.We did not find evidence of
collinearity in our models.
The relationship between adjusted and ob-

served plan scores varied across the three quality
measures. (A scatterplot comparisonof observed
and adjusted rates of outcome control is shown
in appendix exhibit A6.)14 The correlation be-
tween adjusted and observed rankings was
stronger for blood pressure control (R2 ¼
0:97) than for diabetes control (R2 ¼ 0:86) or
cholesterol control (R2 ¼ 0:83). The R2 value in-
dicates how strongly the adjusted and observed
rankings were correlated, when the two were
compared using linear regression. Adjusting
plans’ performance for sociodemographic fac-
tors resulted in a mean absolute change in score
of 2.1 percentage points for blood pressure
control, 4.1 percentage points for diabetes con-
trol, and 4.2 percentage points for cholesterol
control.
The numbers of plans that improved their rel-

ative performance by one or more quintiles after
adjustment were 52 (11.4 percent) for blood
pressure, 92 (20.4 percent) for diabetes, and
74 (19.6 percent) for cholesterol (exhibit 2).
(Additional details on the distribution of plan
movement across quintiles are in appendix ex-
hibit A7.)14 The numbers of plans that decreased
in rank by one or more quintiles were 57
(12.5 percent) for blood pressure, 111 (24.5 per-
cent) for diabetes, and 90 (23.8 percent) for
cholesterol. Among the 375 plans eligible for
all three measures, 72 declined in quintile rank
for one measure, 60 declined for two measures,
and 14 declined for three measures after adjust-
ment (data not shown). Conversely, 67 plans
increased in rank for one measure, 29 plans in-
creased for twomeasures, and 18plans increased
for three measures after adjustment (data not
shown). Those that rose into the highest (fifth)
quintile included 8 (1.8 percent) of the plans in
thebloodpressure cohort, 31 (6.8percent) of the
plans in thediabetes cohort, and25(6.6percent)
of the plans in the cholesterol cohort (appendix
exhibit A7.)14 Conversely, plans that dropped in-

to the lowest quintile after adjustment included
10 (2.2 percent) of the plans in the blood pres-
sure cohort, 18 (4.0 percent) of the plans in the
diabetes cohort, and 18 (4.8 percent) of theplans
in the cholesterol cohort (appendix exhibit A7.)
14 Among all eligible plans, adjustment was asso-
ciated with a mean absolute change in ordered
rank of 23.8 ranking positions for blood pres-
sure control, 51.2 positions for diabetes control,
and 45.6 positions for cholesterol control (data
not shown).
Comparedwithplans that didnot changequin-

tile rank after adjustment for sociodemographic
factors, those that improved in quintile rank en-
rolled higher proportions of black, dually eligi-
ble, and disabled enrollees, as well as higher
proportions of enrollees living in the top 15 per-
cent of disadvantaged neighborhoods and in the
most rural areas (although this finding was not
significant for the blood pressure control mea-
sure) (exhibit 3). For example, for the diabetes
control measure, compared to plans that did not
change rank, those that improved in rank had
higher proportions of black (21.6 percent versus
15.8 percent), dually eligible (56.6 percent ver-
sus 29.4 percent), and disabled (58.0 percent
versus 40.2 percent) enrollees, and higher pro-
portions of enrollees living in themost disadvan-
taged (22.7 percent versus 18.1 percent) and
most rural (6.2 percent versus 5.1 percent) areas.
Conversely, plans that declined in rank enrolled
lower proportions of socioeconomically disad-
vantagedenrollees. For example, for thediabetes
controlmeasure, plans that declined in rank had

Exhibit 2

Medicare Advantage plans’ change in quintiles of rank after adjustment for patients’
sociodemographic characteristics

Blood pressure Diabetes Cholesterol

Change No. (457) Percent No. (453) Percent No. (379) Percent
−4
−3 3 0.8

−2 6 1.3 11 2.9

−1 57 12.5 105 23.2 76 20.1

0 348 76.2 250 55.2 215 56.7

1 47 10.3 70 15.5 48 12.7

2 5 1.1 19 4.2 20 5.3

3 3 0.7 5 1.3

4 1 0.3

SOURCE Authors’ analysis of data from the Healthcare Effectiveness Data and Information Set for
2013, the Master Beneficiary Summary File for 2013, the Area Deprivation Index for 2013, and the
Urban-Rural Classification Scheme of the National Center for Health Statistics. NOTES Percentages
might not sum to 100 because of rounding. Change in quintile rank was calculated by splitting
observed and adjusted scores into five equal-size groups, assigning each group a number from 1
to 5, and subtracting the observed quintile rank from the adjusted quintile rank. Empty cells
indicate that no plans in the outcome measure moved the number of ranks represented by that row.
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lower proportions of black (12.8 percent versus
15.8 percent), dually eligible (12.9 percent ver-
sus 29.4 percent), and disabled (28.9 percent
versus 40.2 percent) enrollees, compared with
plans that did not change in rank. These plans
also enrolled lower proportions of enrollees liv-
ing in the most disadvantaged (9.4 percent ver-
sus 18.1 percent) and most rural (1.2 percent
versus 5.1 percent) areas.

Discussion
Our findings indicate that adjusting Medicare
Advantage plan quality rankings for individual-
and area-level sociodemographic factors results
in substantial changes in rank for cholesterol
and diabetes control and more moderate
changes for blood pressure control. Plans that
improved in rank enrolled larger proportions,
and plans that declined in rank enrolled smaller
proportions, of disadvantaged beneficiaries. In
addition, sociodemographic adjustment moved
a small proportionof theseplans into thehighest
or lowest quintiles, which are thresholds for the
most substantial payment bonuses or penalties
in Medicare’s Star Ratings system. Adjusting for
sociodemographic characteristics moved fewer
plans across quintile thresholds for blood pres-
sure control than for cholesterol or diabetes con-
trol. This may be explained in part by prior evi-
dence that shows a lack of association between
disability and dual eligibilitywith the blood pres-
sure controlmeasure, while these two indicators
were otherwise the strongest contributors to dis-

parities in overall plan rankings.24 Furthermore,
the population of enrollees eligible for the
HEDIS cholesterol control measure has more
advanced heart disease than those eligible for
the blood pressure control measure, given the
inclusion criteria for these measures: To be eli-
gible for the cholesterol control measure, an en-
rollee must have a prior-year history of a cardiac
event, while eligibility for the blood pressure
control measure requires only a diagnosis of hy-
pertension.
Similar studies of hospital rankings have

foundmoremodest changes in rank after adjust-
ment for sociodemographic indicators.25,26 How-
ever, these studies used less comprehensive
measures of socioeconomic status and assessed
area-level status using less geographically dis-
crete five-digit (compared to nine-digit) ZIP
codes.24 Five-digit ZIP codes capture large and
demographically heterogeneous areas and are
known to therefore misclassify socioeconomic
status.27 In contrast, we used ameasure of neigh-
borhood socioeconomic disadvantage at the
more rigorously defined level of the census block
group, linked at a more granular level by nine-
digit ZIP codes.
Our study also differed from CMS’s interim

socioeconomic status adjustment method. Be-
fore implementing the Categorical Adjustment
Index as an interimadjustment to theoverall star
rating, CMS considered directly adjusting specif-
ic measures, similar to the method used in this
study.11 Although applying an adjustment factor
to the overall star rating has several practical

Exhibit 3

Medicare Advantage plans’ mean percentages of socioeconomically disadvantaged enrollees, by change in quintile after adjustment for patients’
sociodemographic characteristics

Change in rank

Blood pressure control (n= 457) Diabetes control (n= 453) Cholesterol control (n= 379)

Characteristic
Improved
(n= 52)

Declined
(n= 57)

No change
(n= 348)

Improved
(n= 92)

Declined
(n= 111)

No change
(n= 250)

Improved
(n= 74)

Declined
(n= 90)

No change
(n= 215)

Black/African American 34.5% 4.2% 13.7% 21.6% 12.8% 15.8% 16.0% 6.5% 10.9%

Dually eligiblea 67.7 7.5 23.7 56.6 12.9 29.4 51.9 11.5 19.9

Originally enrolled in
Medicare because
of disability 44.0 16.4 25.0 58.0 28.9 40.2 48.7 27.5 35.7

Top 15% most
disadvantaged
neighborhoodsb 26.2 5.9 11.6 22.7 9.4 18.1 21.2 7.4 15.3

Most rural areasc 5.3d 2.2d 4.9d 6.2 1.2 5.1 7.0 1.3 4.9

SOURCE Authors’ analysis of data from the Healthcare Effectiveness Data and Information Set for 2013, the Master Beneficiary Summary File for 2013, the Area
Deprivation Index for 2013, and the Urban-Rural Classification Scheme of the National Center for Health Statistics. NOTES Mean percentages were compared using
one-way analysis-of-variance tests. Change in quintile rank was calculated as explained in the notes to exhibit 2. All results were significant (p < 0:001) except
where noted. aFor Medicare and Medicaid. bNeighborhoods in the top three most disadvantaged ventiles, as measured by the Area Deprivation Index. cNon–core
micropolitan counties (explained in the notes to exhibit 1). dp ¼ 0:13.
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advantages, including ease of adjustment and
transparency of unadjusted rankings, we chose
to adjust individual measures known to be asso-
ciated with socioeconomic status. Expert groups
have raised concerns that the interimCategorical
Adjustment Index adjustment for disability and
dual eligibility alone is insufficient to address the
impact of patients’ sociodemographic character-
istics on plan ratings.12

This study contributes important empirical
evidence to the ongoing discussion of whether
and how to adjust Medicare Advantage plan
rankings and payments for socioeconomic sta-
tus.We found that for two of the three measures
in our study, adjusting for patient- and area-level
sociodemographic characteristics substantially
improved the rankings of plans that care for
vulnerable populations, while rankings declined
for plans that care for less vulnerable popula-
tions. Our findings suggest that lower social risk
may be an important contributor to the higher
rankings observed in plans that serve less disad-
vantaged populations.When considering wheth-

er to adjust Medicare Advantage plans’ interme-
diate health outcome measures, policy makers
should consider further evaluating the sociode-
mographic predictors identified in this study.
Our study demonstrates that these factors are
strongly associated with performance and can
be collected in Medicare enrollment data and
publicly available data sets.

Conclusion
Determining whether and how to adjust Medi-
care Advantage plan quality measures for socio-
demographic factors is critically important to
equitable payment and quality reporting. Our
results suggest that plans serving disadvantaged
populations would have improved relative
performance—and plans serving advantaged
populations would have decreased relative
performance—on blood pressure, cholesterol,
and diabetes control measures if sociodemo-
graphic factors were included in risk-adjustment
models. ▪
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