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BACKGROUND: Social risk factors (SRFs) such asminor-
ity race-and-ethnicity or low income are associated with
quality-of-care, health, and healthcare outcomes. Orga-
nizations might prioritize improving care for easier-to-
treat groups over those with SRFs, but measuring,
reporting, and further incentivizing quality-of-care for
SRF groups may improve their care.
OBJECTIVE: To develop, as a proof-of-concept, a Health
Equity Summary Score (HESS): a succinct, easy-to-
understand score that could be used to promote high-
quality care to those with SRFs in Medicare Advantage
(MA) health plans, which provide care for almost twenty
million older and disabled Americans and collect exten-
sive quality measure and SRF data.
DESIGN:We estimated, standardized, and combined per-
formance scores for two sets of quality measures for
enrollees in 2013–2016 MA health plans, considering
both current levels of care, within-plan improvement,
and nationally benchmarked improvement for those with
SRFs (specifically, racial-and-ethnic minority status and
dual-eligibility for Medicare and Medicaid).
PARTICIPANTS: All MA plans with publicly reported
quality scores and 500 or more 2016 enrollees.
MAIN MEASURES: Publicly reported clinical quality and
patient experience measures.
KEY RESULTS: Almost 90% of plans measured for MA
Star Ratings received a HESS; plans serving few patients
with SRFs were excluded. The summary score was mod-
erately positively correlated with publicly reported overall
Star Ratings (r = 0.66–0.67). High-scoring plans typically
had sizable enrollment of both racial-and-ethnic minori-
ties (38–42%) and dually eligible beneficiaries (29–38%).
CONCLUSIONS:We demonstrated the feasibility of devel-
oping and estimating a HESS that is intended to promote
and incentivize excellent care for racial-and-ethnicminor-
ities and dually eligibleMA enrollees. TheHESSmeasures
SRF-specific performance and does not simply duplicate
overall plan Star Ratings. It also identifies plans that pro-
vide excellent care to large numbers of those with SRFs.
Our methodology could be extended to other SRFs, qual-
ity measures, and settings.
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INTRODUCTION

Patients with social risk factors (SRFs)—sometimes called
social determinants of health [1]—(e.g., patients with low
income and racial-and-ethnic minorities) have less access to
material and social resources and lower status than more-
advantaged patients, leading to worse healthcare outcomes,
including hospital readmission [2–5] and in-hospital mortality
[6–8], independent of quality-of-care received [9, 10].
We propose a strategy of identifying and incentivizing

delivery of high-quality care to patients with SRFs [11–13].
Because providing high-quality care to at-risk patients may be
more expensive than increasing overall quality-of-care [14–
16], organizations might adopt a one-size-fits-allquality-
improvement approach focused on the average patient rather
than the linguistic, cultural, or educational needs of patient
subgroups [16]. Further, organizations may avoid disadvan-
taged patients whomight worsen quality scores [17, 18]. Thus,
mechanisms are needed to monitor and mitigate such unin-
tended consequences of public reporting and pay-for-
performance schemes based solely on quality-of-care overall
[17, 19]. A publicly reported measure highlighting quality-of-
care for patients with SRFs could inform patients, quality-
improvement staff, payers, and other stakeholders and be
linked to incentivizes to improve care for those with SRFs.
Here, we present proof-of-concept data on the development

of a new summative score to characterize the quality-of-care
delivered to Medicare patients with SRFs in Medicare Advan-
tage (MA) contracts (hereafter Bplans^). In developing this
Health Equity Summary Score (HESS), we aimed to provide a
succinct and easy-to-understand overall score as a potential
basis for promoting high-quality care to patients with SRFs.
The HESS was constructed as a composite of quality per-

formance for two SRF groups across many quality measures.
We designed the HESS to (a) measure both current (cross-
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sectional)quality-of-care and quality improvement and (b)
incentivize good care to both racial-and-ethnic minorities
and those dually eligible for Medicare and Medicaid. While
different processes are involved in addressing the needs of
these SRF groups (and performance can be disaggregated by
SRF group), there is significant overlap in these populations.
More importantly, combining race-and-ethnicity and dually
eligible scores signals that improved care for both groups is
important without presupposing that similar mechanisms
would be required to improve care for each.
Incorporating cross-sectional and improvement HESS com-

ponents recognizes good care currently provided to patients
with SRFs while also potentially incentivizing low-
performing but improving plans. We measured improvement
both as the narrowing or widening of within-plan differences
in care and as improvement in quality-of-care for those with
SRFs relative to national benchmarks. The within-plan im-
provement component was designed to help plans identify
underserved beneficiary groups and incentivize improved care
for these lagging groups relative to the highest performing
group at baseline. Since many healthcare disparities can be
attributed to clustering of at-risk beneficiaries [20–23], the
nationally benchmarked improvement component of the
HESS was designed to ensure that there is an incentive for
absolute improvement in care for beneficiaries with SRFs.
This combined approach to measuring improvement targets
health equity broadly, even if each individual component does
not necessarily measure equity according to some definitions.
In any case, our approach allows the disaggregation of these
components so plans may understand their improvement ac-
cording to each of these metrics.
Here, we demonstrate a proof-of-concept application for

clinical quality and patient experience, focused on care pro-
vided to Medicare beneficiaries by MA plans, which provide
care for almost twenty million older and disabled Americans
and collect extensive quality measure and SRF data. We relied
on two sources of person-level performance data: (a) clinical
quality measures from the Healthcare Effectiveness Data and
Information Set (HEDIS®) and (b) patient experience mea-
sures from the MA Consumer Assessment of Healthcare Pro-
viders and Systems (CAHPS®) survey. These measures are
among those used to compute MA Contract Quality Bonus
Payments, which pay plans more for higher quality care [24]
and which are used by the Centers for Medicare & Medicaid
Services (CMS) for stratified reporting by race-and-ethnicity
within MA plans [25].

METHODS

Data

We analyzed five HEDIS measures that are used both for
stratified reporting by race-and-ethnicity and for MA Star
Ratings [25]: breast cancer screening, colorectal cancer
screening, diabetes care (both nephropathy and retinal exam),

and adult BMI assessment. We also analyzed seven CAHPS
composite measures currently used for stratified reporting by
race-and-ethnicity: doctor communication, ease of getting
needed care, getting care quickly, ease of getting needed
prescription drugs, customer service, care coordination, and
flu immunization. Measures used by CMS for race-and-
ethnicity-stratified reporting meet established criteria for sta-
tistical reliability and informativeness [26]. CAHPS scores are
adjusted for dual eligibility through case-mix adjustment; Star
Ratings for HEDIS measures are adjusted for dual eligibility
through the Categorical Adjustment Index [27]. Neither
CAHPS nor HEDIS is adjusted for race-and-ethnicity [15,
17]. See Appendix 1 for information about how HEDIS and
CAHPS data are collected and detailed descriptions of all
measures.
We developed the HESS based on two SRFs that have been

prioritized by the National Academy of Medicine: race-and-
ethnicity and dual eligibility for Medicare and Medicaid [14].
Race-and-ethnicity was self-reported on the CAHPS survey.
We used that information to classify patients into Hispanic and
(non-Hispanic) black, Asian and Pacific Islander (API), and
white groups, following a variant of the Office ofManagement
and Budget approach (see Appendix 1). American Indian/
Alaska Natives and multiracial categories were not common
enough to be reliably measured and were excluded from this
analysis [26]. Race-and-ethnicity in HEDIS was estimated
using CMS’ Medicare Bayesian Improved Surname
Geocoding (MBISG) 2.0 values [26, 28], yielding a probabil-
ity of belonging to each of the aforementioned racial-and-
ethnic groups based on CMS administrative data, as is done
in stratified reporting of these measures. These probabilities
were used in all analytic models in the same way that racial-
and-ethnic group indicators are typically used [29]. Medicare-
Medicaid dual eligibility is determined by income (up to 150%
federal poverty level) and assets [30]. It is a proxy for income
and wealth and is associated with marked disparities in health
and healthcare among Medicare beneficiaries [15]. Dual eli-
gibility status was obtained via Medicare administrative data
(see Appendix 1 for details).

Analytic Approach

The HESS was constructed as a composite of cross-sectional
and improvement scores constructed from patient experience
(CAHPS) and clinical quality (HEDIS) information (each
linkable to SRF data at the patient level). Cross-sectional
scores attempted to identify plans providing excellent care to
those with SRFs in current data. Improvement scores identi-
fied plans that particularly improved the care of their members
with SRFs.
Our approach to constructing the HESS is illustrated in

Figure 1. Cross-sectional and improvement scores were com-
puted both for dual eligibility and race-and-ethnicity as de-
scribed below. After blending cross-sectional and improve-
ment scores for each SRF according to Figure 2, overall race-
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and-ethnicity and dual-eligibility scores were combined into a
single HESS. If a score was only available for either race-and-
ethnicity or dual-eligibility, this single score was used as the
HESS. Because race-and-ethnicity scores and dual-eligibility
scores were standardized to the same scale and averaged, there
is no inherent advantage to a plan’s score if its HESS was
based on one SRF rather than two. Full computational details
appear in Appendix 2.
The HESS was computed separately for the CAHPS and

HEDIS domains. As is standard in CMS’ stratified public
reporting of quality measures [25], we combined 2 years of
data to increase sample size and ensure efficient estimation of
cross-sectional performance. Performance period (2015–2016)
and baseline (2013–2014) data were used to gauge improve-
ment. We began with the 398 plans that were measurable for
overall quality (see Appendix 2) in these domains in 2016.
We required HESS inputs to have sufficient sample size (n =

100) and reliability (> 0.7) for accurate measurement [31].
Each plan’s HESSwas based only on those measures and SRF

groups for which it met these measurability requirements. If a
plan met these requirements for any measure in any SRF
group, it received a HESS score. Plans that did not meet this
requirement for any measure in any SRF were considered
unmeasurable.
Cross-sectional performance for each measurable racial-

and-ethnic group was estimated using linear models, yielding
one score for each measurable racial-and-ethnic group for each
measure (see Fig. 1). All measures were rescaled to a 0–100
scale and modeled separately. Models for CAHPS data were
case-mix adjusted and survey-weighted(see Appendix 1). Es-
timates were standardized to put them on a common scale
across measures and groups and then combined to yield a
single cross-sectional performance score for each plan. Perfor-
mance scores were then converted to a five-star scale using the
MA Part C clustering algorithm [32]. The resulting score
represents how well the plan provides care to all racial-and-
ethnic minorities. Similar estimation, standardization, and

Mul�ple Risk Factor Score: 
Race-and-Ethnicity and 

Dual Eligbility

Improvement Score: 
Dual Eligibility

Cross-Sec�onal Score: 
Dual Eligibility

Improvement Score:
Race-and-Ethnicity

Based on an average of available 
measures for each of these 

groups, as applicable: API, black, 
Hispanic

Based on an average of available 
measures for DE/LIS beneficiaries

Blended Score:
Dual Eligibility

Blended Score:
Race-and-Ethnicity

Within-Plan Improvement:
Dual Eligibility

Cross-Sec�onal Score: 
Race-and-Ethnicity

Na�onally-Benchmarked 
Improvement:
Dual Eligibility

Lagging group (DE/LIS or non-DE/LIS) is 
compared to the leading group for each 

available measure

For each available measure, plan 
improvement compared to na�onal 

improvement for each of these groups, as 
applicable: API, black, Hispanic

For each available measure, contract 
improvement is compared to na�onal 
improvement for DE/LIS beneficiaries

Within-Plan Improvement: 
Race-and-Ethnicity

Na�onally-Benchmarked 
Improvement:

Race-and-Ethnicity

Lagging group (API, black, Hispanic, or 
white, as applicable) compared to leading 

group for each available  measure

Figure 1 Overview of HESS components and construction. Black arrows refer to averaging non-missing groups. Red arrows refer to using the
lookup table in Figure 2.
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combination across measures were done for assessing care
provided to the dually eligible.
Improvement scores were constructed in a broadly similar

fashion but required 4 years of data (2013–2016) and combined
two types of improvement. Measurability requirements (n =
100, reliability > 0.7) were enforced in both baseline (2013–
2014) and performance (2015–2016) periods. We designed the
HESS to capture both within-plan and between-plan improve-
ments in the reduction of disparities. If a plan were to focus only
on improving its lagging groups to the level of its leading group,
this would fail to address the between-plan component of
disparities, which is often larger [20, 33, 34]. The between-
plan component measured the improvement of each SRF group
compared to that group’s national average improvement. By
using a national benchmark, we identified plans that provided
excellent care to those with SRFs. The within-plan component
measured narrowing or widening of within-plan disparities and
compared all other groups to the leading group (with highest
baseline score) of each plan. These estimates of improvements
were standardized and combined to yield a single score for each
plan and SRF, measured on a five-star scale.
Cross-sectional and improvement scores were then blended

as shown in Figure 2. The blending scheme scored plans
highly if they were already providing excellent care to SRF
groups (those with high cross-sectional scores) or they were
not yet providing excellent care but were demonstrating

improvement (those with high improvement scores). Low
improvement scores never resulted in a blended score lower
than a plan’s cross-sectional score, which prevented high-
performing plans from being penalized for what may be
necessarily limited improvement. Since improvement is argu-
ably more important for low-performing plans, high improve-
ment scores could increase a plan’s blended score, with im-
provement having more influence when cross-sectional per-
formance was lower [35, 36]. Following precedent [37], we
prioritized cross-sectional performance and limited the influ-
ence of improvement (to a maximum of two additional stars).
Finally, we computed a plan’s HESS by averaging its blend-

ed race-and-ethnicity score and blended dual-eligibility score. If
the dual-eligibility score was missing, then the HESS was equal
to the race-and-ethnicity blended score, and vice versa. For
demonstration, we categorized the HESS into high (4–5 stars),
medium (2.5–3.5 stars), and low (1–2 stars) groups.

Evaluating the HESS

We examined differences between measurable plans (those that
received scores) and unmeasurable plans in plan enrollment,
percentage of enrollees in each racial-and-ethnic group, percent-
age of dually eligible enrollees, and official HEDIS/CAHPS
Star Ratings. All characteristics were averaged over 2015–
2016. Star Ratings from 2015 to 2016 were averaged across

missing 1 2 3 4 5

1 1 1 1 1 2 3
2 2 2 2 2 3 3
3 3 3 3 3 3 4
4 4 4 4 4 4 5
5 5 5 5 5 5 5
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321 Measurable Contracts
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Figure 2 Blended race-and-ethnicity and dual-eligibility scores: relationship to cross-sectional and improvement scores and observed
distributions. Cell entries display blended stars, which correspond to the color in the bar charts below. Blended scores are combinations of
cross-sectional and improvement scores and are computed separately for each SRF and data source. Cross-sectional scores reflect current care

to SRF groups, and improvement scores account for both between-plan and within-plan improvement in care to SRF groups.

Agniel et al.: Health Equity Summary Score JGIM1850



HEDIS or CAHPS measures individually and then averaged
across years.
We similarly compared the characteristics of high- and low-

scoring plans to assess whether the HESS only assigned high
scores to plans that already received high overall summary
scores and whether high-scoring plans served significant per-
centages of those with SRFs. Finally, we compared HESS
scores between the HEDIS and CAHPS domains.

RESULTS

Plan Measurability

Most plans (86% for HEDIS, 49% for CAHPS) were measur-
able (had sufficient SRF group sample size and reliability) for at
least one of the two SRFs and thus received a HESS score. Plans
were more likely to be measurable for dual-eligibility than for
race-and-ethnicity. HEDIS clinical quality was measurable for
300 plans for race-and-ethnicity (163 with improvement scores)
and 321 for dual-eligibility (152 with improvement scores) of
the 398 possible plans. CAHPS performance was measurable
for 143 plans for race-and-ethnicity (121 with improvement
scores) and for 136 plans for dual-eligibility (113 with improve-
ment scores) of the 388 possible plans. In total, 350 (88%) plans
received a HESS for either HEDIS (343, 86%) or CAHPS (184,
49%) (Table 1), and 44% were measurable for both.

SRF-Specific Blended Scores

The distributions of the blended stars of SRF-specific perfor-
mance appear in Figure 2 and demonstrated an expected bell
shape, much like overall plan stars based on HEDIS and
CAHPS data [32, 38]. More than one-third of plans (35–49%)
fell in the high-scoring category (4–5 stars). Of HEDIS-
measurable plans, 147 of 300 were high-scoring on the racial-
and-ethnic HEDIS blended score, and 130 of 321 on the dual-
eligibility blended score. Of CAHPS-measurable plans, 67 of

143 had high (4–5 stars) blended CAHPS race-and-ethnicity
scores; 48 of 136 were high-scoring for dual-eligibility.

Characteristics of Measurable Plans

In the HEDIS data, unmeasurable plans had much lower
populations of dually eligible (8.3% vs. 28.5% for measurable
plans) and black enrollees (4.2% vs. 13.4%; Table 2). Their
publicly reported overall stars tended to be a bit lower in
unmeasurable plans (3.2 vs. 3.4 stars on average). Unmeasur-
able plans also tended to be much smaller than measurable
ones, with average enrollments of 7917 and 48,230, respec-
tively. Plans not measurable for CAHPS (Table 2) tended to
have fewer dually eligible enrollees (7.6% vs. 45.4% in mea-
surable plans), fewer racial-and-ethnic minorities (81.9%
white vs. 47.6% in measurable plans), and higher publicly
reported overall stars (3.7 vs. 3.0 in measurable plans).

Characteristics of High-Scoring Plans

The HESS was moderately correlated with overall Star Rat-
ings (r = 0.67 for HEDIS, 0.66 for CAHPS), suggesting that
the HESS identified SRF-specific quality-of-care, and did not
just replicate overall performance (if it did, r would be closer
to 1). High HEDIS scorers averaged 3.9 publicly reported
overall HEDIS stars, while medium and low performers aver-
aged 3.3 and 2.8, respectively (Table 2). Similarly, high
CAHPS scorers averaged 3.7 publicly reported overall
CAHPS stars, while medium performers averaged 2.6, and
low performers 2.1 (Table 2).
High-scoring plans typically enrolled significant percent-

ages of those with SRFs. Plans with high HESS scores for
clinical quality averaged 16% black, 16% Hispanic, and 29%
dually eligible beneficiaries. Plans with high HESS scores for
patient experience had similar percentages of racial-and-ethnic
minorities (16% black and 14% Hispanic) and even more
dually eligible enrollees (38%).

Table 1 Distribution of Medicare Advantage Health Plans by HEDIS and CAHPS Health Equity Summary Score

HEDIS

Not measurable Total measurable Low Medium High Overall total

CAHPS Not measurable 12% 39% 6% 24% 12% 51%
(48) (166) (24) (97) (45) (214)
2% 44% 2% 21% 21% 46%

Total measurable (7) (177) (9) (85) (83) (184)
Low < 1% 3% (12) 1% 2% 1% 3%

(1) (2) (7) (3) (13)
Medium 1% 24% (97) 1% 13% 10% 25%

(4) (4) (52) (41) (101)
High 1% 17% (68) 1% 7% 10% 18%

(2) (3) (26) (39) (70)
Overall total 14% 86% 8% 46% 32% 100%

(55) (343) (33) (182) (128) (398)

Percent of all n = 398 plans is given in each cell (number of plans given in parenthesis)
*Low-scoring plans have 1–2 Health Equity Summary Score (HESS) stars, medium-scoring plans 2.5–3.5 HESS stars, and high-scoring plans have 4–5
HESS stars. HESS stars computed in either the Healthcare Effectiveness Data and Information Set (HEDIS) or the MA Consumer Assessment of
Healthcare Providers and Systems (CAHPS). Overall total is the sum of not measurable and total measurable. Total measurable is the sum of low,
medium, and high
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Larger plans were generally more likely to receive high
HESS ratings, consistent with overall MA Star Rating patterns
[38]. Mean enrollment size was positively associated with
HESS score, with high CAHPS performers averaging more
than 52,000 enrollees and low performers about 10,000, with
similar HEDIS results.

Comparison of HEDIS and CAHPS HESS Scores

There was a small positive correlation between the HEDIS
HESS and the CAHPS HESS (r = 0.23). Of those 177 plans
measurable on both areas of performance, 93 (52%)were rated
similarly in both areas (Table 1). About 10%were highly rated
for both HEDIS and CAHPS, while an additional 67 were
highly rated in one area and medium in the other.

DISCUSSION

We have demonstrated the feasibility of developing a HESS,
which aims to promote and incentivize excellent care for SRF
groups, with a proof-of-concept application to MA plans. The
HESS was constructed using straightforward methods on pub-
licly reported data. It employed a five-star rating system, based
on the method CMS uses to convey plan performance on the
Medicare Plan Finder and determine MA quality-based bonus
payments [27], that here aggregated information on care for
racial-and-ethnic minorities and dually eligible enrollees.
The correlation between the HESS and overall plan quality

(r = 0.66–0.67) was not so high that the HESS would be
entirely redundant, and not so low as to suggest that it mea-
sured something entirely divorced from overall plan quality.
There was some correlation between the clinical quality HESS
and the patient experience HESS, similar to what has been
found for HEDIS and CAHPS more generally [39]. Further,
we found that the HESS does not simply reward plans that
provide excellent care to those with SRFs but serve very few
of them. High-scoring plans had sizeable enrollment of both

racial-and-ethnic minorities (38–42%) and dually eligible ben-
eficiaries (29–38%).
Based on this proof-of-concept application of ourmethodology,

the HESS could be extended to include other SRFs (e.g., disabil-
ity, educational attainment, rurality), settings (e.g., hospitals), or
measures (e.g., plan disenrollment) where data is available.
HESS performance stars could be developed and separately

reported for HEDIS, CAHPS, and other measures, with incen-
tives attached to each, according to policy goals. Publicly re-
ported HESS stars could provide visible, comprehensible sum-
maries of how MA plans provide care to those with SRFs to
inform patients, quality-improvement staff, payers, and other
stakeholders. For example, high-performing safety-net providers
might be highlighted by such reporting. Reporting or incentiv-
izing based on theHESSmight also incentivize high-performing
plans that serve few at-risk beneficiaries to enroll more such
beneficiaries. Because unmeasurable plans tend to be smaller,
higher performing, and serve fewer beneficiaries with SRFs, a
high-performing unmeasurable plan might become measurable
and be recognized by enrolling more beneficiaries with SRFs.
The approach we describe has potential limitations. First,

one cannot accurately measure SRF-specific performance for
plans with small sample sizes of beneficiaries with SRFs or,
for measures collected at near-constant sample sizes across
plans (e.g., CAHPS measures and some HEDIS measures),
low proportions of such beneficiaries. Although our approach
has limited ability to represent small plans, this is arguably a
limitation inherent to all quality measurement [31]. Requiring
increased sample sizes or oversampling those with SRFs could
improve measurability of plans with low proportions of those
with SRFs for CAHPS. Second, only a subset of measures or
SRF groups is measurable for some plans due to low sample
size or reliability. However, our approach gives all available
measures and groups equal influence. Therefore, even when
only a subset of SRF groups or measures is used, we obtain
unbiased estimates of performance for all plans. Third, not all
users will find star ratings easily interpretable and useful for

Table 2 Comparison of Medicare Advantage Health Plans for HEDIS and CAHPS Measures by Measurability and by HESS

n Mean
enrolment

Percent
Hispanic

Percent
Black

Percent Asian/
Pacific Islander

Percent
dually
eligible

Mean overall
HEDIS or CAHPS
stars

HEDIS
HESS

Unmeasurable 55 7917 15.0% 4.2% 2.1% 8.3% 3.2
Measurable 343 48,230† 13.0%† 13.4%‡ 4.4% 28.5%‡ 3.4*
Low (1–2 stars) 33 18,773 6.2% 7.4%§ 2.6% 14.5%‖ 2.8¶

Medium (2.5–3.5
stars, ref)

182 49,837 12.5% 12.8% 4.7% 40.0% 3.3

High (4–5 stars) 128 53,541 15.5% 15.8% 4.4% 28.6% 3.9¶

CAHPS
HESS

Unmeasurable 204 48,990 3.7% 6.2% 2.0% 7.6% 3.7
Measurable 184 37,134 21.2%‡ 16.3%‡ 6.2%‡ 45.4%‡ 3.0‡

Low (1–2 stars) 13 10,170 21.9% 13.8% 8.4% 61.4% 2.1§

Medium (2.5–3.5
stars, ref)

101 30,118 24.9% 19.2% 6.3% 48.4% 2.6

High (4–5 stars) 70 52,264 15.9%§ 12.7%‖ 5.5% 38.2% 3.7¶

*p < 0.05, †p < 0.01, ‡p < 0.001 for difference from unmeasurable plans, where measurable plans have at least 100 completed surveys and reliability of
at least 0.7 for any SRF group on the MA Consumer Assessment of Healthcare Providers and Systems (CAHPS) or the Healthcare Effectiveness Data
and Information Set (HEDIS), respectively. Limited to plans with an overall MA CAHPS or HEDIS Star Rating
§p < 0.05, ‖p < 0.01, ¶p < 0.001 for difference of high- and low-scoring measurable HESS plans from medium measurable HESS plans
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decision-making. However, higher MA star ratings are asso-
ciated with both higher enrollment and lower disenrollment
[40, 41], suggesting value to consumers. Still, user-testing of
the HESS is needed to gauge its comprehensibility and
actionability and whether incentives provided by the HESS
address barriers to improving care for at-risk groups. Fourth,
while race-and-ethnicity and dual-eligibility have been identi-
fied as key SRFs [14] and focus on them is likely to have
positive spillover effects, incentivizing care for a limited num-
ber of SRFs could reduce visibility of other SRFs. If such
evidence arose, additional stratified reporting or expansion of
HESS SRFs could be considered. Finally, our use of data from
2013 to 2014 and 2015 to 2016 to investigate improvement
was driven by data availability. Because this period spanned
the implementation of the Affordable Care Act, the improve-
ment reported here may not be typical of other periods.

CONCLUSIONS

We provide a proof-of-concept for a HESS that could serve to
promote and incentivize excellent care for racial-and-ethnic
minorities and dually eligible enrollees inMAplans, populations
for which disparities persist. This methodology could potentially
be extended to other SRFs, quality measures, and settings.
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APPENDIX 1: DATA SOURCES, RACE-AND-ETHNICITY,
AND MEASURES

The Medicare Advantage Consumer
Assessment of Healthcare Providers and
Systems Surveys

The Medicare Advantage Consumer Assessment of
Healthcare Providers and Systems (CAHPS) [42] surveys are
mail surveys with telephone follow-ups based on a stratified
random sample of Medicare beneficiaries, with plans serving
as strata. Surveys represent all Medicare Advantage (MA)
beneficiaries from plans that either were required to report
(minimum of 600 eligible enrollees) or reported voluntarily

(450–599 enrollees). Data were missing for fewer than 4% of
cases for all CAHPS case-mix adjuster variables in 2013–2014
(and at similar rates other years 2015–2016) and were imputed
using within-planmeans [43]. Data were weighted to represent
the Medicare population within each county and plan, follow-
ed by a raking procedure [44] to match weighted sample
distributions within each plan of 10 beneficiary characteristics
available from administrative data.
The full specifications for the CAHPS measures used here

are as follows:

& Doctor communication (four-item composite): Respon-
dents were asked how often their personal doctor (a)
explained things in a way that was easy to understand, (b)
listened to them carefully, (c) spent enough time with
them, and (d) showed respect for what they had to say.

& Ease of getting needed care (two-item composite):
Respondents were asked to assess how often it was (a)
easy to get appointments with specialists, and (b) to get
the care, tests, or treatment they thought they needed
through their health plan.

& Getting care quickly (two-item composite): Respondents
were asked to assess (a) how often they received care
promptly if they thought that they needed it right away, and
(b) how often they got an appointment for care at a doctor’s
office or clinic as soon as they thought they needed it.

& Ease of getting needed prescription drugs (three-item
composite): Respondents enrolled in a prescription drug
plan were asked (a) how often it was easy to use their
plan to get the drugs their doctor prescribed, (b) how
often it was easy to use their plan to fill prescriptions at a
local pharmacy, and (c) how often it was easy to use their
plan to fill prescriptions by mail.

& Medicare customer service (three-item composite): If
beneficiaries called their plan’s customer service, respon-
dents were asked (a) how often their plan’s customer
service gave them information or help they needed, and
(b) how often their plan’s customer service staff treated
them with courtesy and respect.

& Coordination of care (six-item composite): The frequency
with which a respondent’s personal care doctor wass
aware of care he or she received from specialists, the
frequency with which the doctor’s office provided the
respondent with test results, and other aspects that related
to the degree to which one’s care was coordinated.

& Flu immunization:Indicator of getting a vaccine (flu shot) in
the past year. Note: flu immunization is not case-mix adjusted.

Information on sample sizes for each year used for analysis
are given below:

Year Plans Eligible enrolees Completes Response rate (%)
2016 441 364,538 153,866 42.2
2015 466 382,857 161,219 42.1
2014 454 448,219 200,469 44.7
2013 463 443,087 203,736 46.0
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Information on Race-and-Ethnicity in CAHPS

The CAHPS survey asked beneficiaries, BAre you of Hispanic
or Latino origin or descent?^ The response options were the
following: BYes, Hispanic or Latino^ and BNo, not Hispanic or
Latino.^ The survey then asked, BWhat is your race? Please
mark one or more,^ with response options of BWhite,^ BBlack
or African American,^ BAsian,^ BNative Hawaiian or other
Pacific Islander,^ and BAmerican Indian or Alaska Native.^
Following a U.S. Office of Management and Budget ap-
proach, answers to these two questions were used to classify
respondents into one of seven mutually exclusive categories:
Hispanic, multiracial, American Indian/Alaska Native (AI/
AN), Asian/Pacific Islander (API), black, white, or unknown.

& Respondents who endorsed Hispanic ethnicity were
classified as Hispanic regardless of races endorsed.

& Non-Hispanic respondents who endorsed two or more
races were classified as multiracial, with a single
exception: Those who selected both BAsian^ and BNative
Hawaiian or other Pacific Islander^ but no other race
were classified as API.

& Non-Hispanic respondents who selected exactly one race
were classified as AI/AN, API, black, or white, according
to their responses.

& Respondents without data regarding race-and-ethnicity
were classified as unknown.

& Wedo not include themultiracial, unknown, orAI/ANgroups
because too few plans are measurable for these SRF groups.

The Healthcare Effectiveness Data and
Information Set

The Healthcare Effectiveness Data and Information Set (HEDIS)
[43] consists of 92 measures across six domains (National Com-
mittee for Quality Assurance [NCQA], 2018). These domains are
effectiveness of care, access/availability of care, experience of
care, utilization and risk-adjusted utilization, health plan descrip-
tive information, and measures collected using electronic clinical
data systems. HEDIS measures are developed, tested, and vali-
dated under the direction of the National Committee for Quality
Assurance. HEDISmeasurement data are gathered from a variety
of sources including member surveys, insurance claims and
medical records for hospitalizations, outpatient visits, procedures,
medications, labs, imaging, and other services.
The descriptions of the HEDIS measures used here are as

follows:

& Breast cancer screening: Indicator of whether appropriate
screening for breast cancer took place, limited to women
aged 50–74 years. Because of a 2013–2016 specification
change, breast cancer screening was not eligible for an
improvement score.

& Colorectal cancer screening: Indicator of whether appro-
priate screening for colorectal cancer was received,
limited to enrollees aged 50–75.

& Diabetes care: nephropathy: Indicator of whether med-
ical attention for nephropathy took place in the past year,
limited to enrollees aged 18–75 years with diabetes.

& Diabetes care: retinal eye exam: Indicator of whether a
retinal eye exam was performed in the past year, limited
to enrollees aged 18–75 years with diabetes.

& Adult BMI assessment: Indicator of whether the patient’s
body mass index was documented in the past two years,
limited to enrollees aged 18–74 years who had an
outpatient visit.

The total number of enrollees in all plans present in both
years of the two time periods eligible for analysis for each
measure is given below.

Measure 2013–2014 2015–2016
Breast cancer screeninga 5,488,654
Colorectal cancer screening 992,247 1,114,647
Diabetes care: nephropathy 612,662 667,405
Diabetes care: retinal eye exam 597,900 624,790
Adult BMI assessment 1,023,408 1,079,274

aWe did not include breast cancer screening in our 2013–
2014 analysis because the measure denominator criteria
changed from 2013 to 2014. Prior to 2014, the measure was
for women aged 40–69 years; in 2014, it changed to 50–74
years

APPENDIX 2: ADDITIONAL DETAILS

Measurability

Plans were considered measurable if they had a publicly-
reported Part C summary star which measures overall plan
performance [32, 38], at least one domain-specific star which
measures HEDIS- or CAHPS-specific plan performance, and
500 or more enrollees in 2016; 10 plans were not measurable
for CAHPS because they had no overall CAHPS stars.

Cross-sectional Score Computation

We outline the steps to compute the cross-sectional score.

1. For every plan that is measurable (minimum sample size
of 100 measure completes and reliability of 0.7 or
greater) and for a given SRF group and measure, case-
mix-adjusted least squares mean estimates were obtained
for plan performance on the 0 to 100 scale. Linear
models were used for all measures, including binary
ones. Linear regression was used for binary measures for
ease of interpretation of the results as percentage point
changes in probability (the binomial distribution is
asymptotically normal, so at large sample sizes, as in
this study, linear probability models produce very similar
results to logistic regressions [44, 45]). Each plan
received a performance score for each SRF group and
measure based on its predicted value from the model.

2. Scores were then standardized to put them on a common
scale and to ensure equal influence of measures in a set
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(HEDIS or CAHPS). For each combination of measure
and SRF group, estimates were standardized to put all
measures on comparable scales. The standardized esti-
mate was computed as the difference between the
performance estimate and the grand mean of the measure
across all patients in the dataset, not just reportable
groups and plans, all divided by the standard deviation of
plan-specific performance. This standard deviation was
computed as the square root of the plan-level variance
component in a linear mixed-effect model for the
measure based on all data, including a plan random
effect and any available case-mix adjustment variables.

3. The standardized performance estimates were then
entered into the MA Part C clustering algorithm [32],
separately for each combination of measure and SRF
group, producing one set of cut-points for each SRF
group and measure. The input to the clustering algorithm
was data from reportable plans only. The output of this
clustering algorithm is on a 1–5 star scale. The clustering
algorithm assigns plans into the five groups that
maximize the ratio of between-plan to within-plan
differences in scores and was chosen for comparability
to existing methods for scoring these quality measures
for MA plans [27].

4. For race-and-ethnicity, stars were averaged across non-
whiteracial-and-ethnic groups for each measure and plan
to produce Bstar roll-ups.^ For dual-eligibility, where
there is only one SRF group, no such averaging was
possible or necessary.

5. The star roll-ups were averaged across measures to
obtain a cross-sectional score for each plan, which was
rounded to the nearest whole star.

Between-Plan Improvement Score
Computation

We outline the steps to compute between-plan improvement,
which is one of two components of the overall improvement
score for a plan.

1. For every plan that is measurable and for a given SRF
group and measure, case-mix adjusted estimates were
obtained for the difference of the improvement for a
given SRF group from the national improvement for that
SRF group on that measure, on a − 200 to + 200 scale.
These are differences in differences (DIDs). If the DID is
positive but the change within the plan is negative, the
DID is recoded to 0.

& To calculate national improvement for each combination
of SRF group (e.g., Hispanic, black, API for race-and-
ethnicity) and measure, we ran a regression model using
all available plans that exist in 2013–2016. Each model
included fixed effects for standard case-mix adjusters (for
CAHPS, not for HEDIS) and an indicator for Bfollow-

up,^ meaning the survey occurred in 2015–2016. Change
from 2013–2014 to 2015–2016 was estimated from these
models. A national improvement score for each SRF
group and measure was given by the predicted value
from the model.

& To calculate plan improvement, we re-ran the improve-
ment models described in the previous step, stratified by
plan. Plan-specific improvement scores for each SRF
group and measure were given by the predicted value
from these models.

& Linear models on a 0–100 scale were used for all
measures, including binary ones.

2. Scores were then standardized to put them on a common
scale. The standardized estimate was computed as the
DID divided by the standard deviation of plan-specific
performance. This standard deviation was computed as
the square root of the plan-level variance component in a
linear mixed-effect model for the measure based on all
2015–2016 data, including a plan random effect and any
available case-mix adjustment variables. This quantity is
the same as in the standardization for the cross-sectional
score.

3. For race-and-ethnicity, scores were averaged across non-
whiteracial-and-ethnic groups for each measure and plan
to produce Bscore roll-ups.^ For dual-eligibility, where
there is only one SRF group, no such averaging was
possible or necessary.

4. Score roll-ups were then were averaged across measures
to arrive at an average standardized improvement
estimate.

Within-Plan Improvement Score Computation

We outline the steps to compute within-plan improvement,
which is one of two components of the overall improvement
score for a plan.

1. We first identified the leading group at baseline for each
plan and measure. To identify this highest-performing
group at baseline, we ran regression models stratified by
plan for just those units that are measurable at both
follow-up (2015–2016) and baseline years (2013–2014),
using data from all four years. Each model had fixed
effects for the follow-up indicator, the indicators for SRF
group (black, Hispanic, and API for race-and-ethnicity or
a single indicator for dual-eligibility), the interaction of
the follow-up indicator with the SRF group indicators
and any case-mix adjustment variables. The leading
group was identified as the SRF group with the highest
positive coefficient for SRF group. If all SRF group
coefficients were negative, then the reference group
(non-Hispanic white for race-and-ethnicity or non-
dually-eligible for dual-eligibility) was considered the
leading group.
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2. For each measure, within-plan improvement estimates
were obtained as the amount by which each lagging(non-
leading) group gained on the leading group for each plan
(Bthe estimate of gain^). We also measured how much
each lagging group improved irrespective of the leading
group (Braw improvement^). The estimate of gain
corresponds to the coefficient for the interaction between
follow-up indicator and the SRF group, and the raw
improvement corresponds to the estimate of gain plus the
coefficient for follow-up. Within-plan improvement for
each SRF group and measure was taken to be the
estimate of gain for that group with the following
exceptions:

a) If a lagging group had positive gain but negative raw
improvement, within-plan improvement for that group
and measure was set to 0.

b) Within-plan improvement was restricted to take a value
no larger than the initial disparity between the leading
and lagging groups. So, for example, if whites were the
leading group, and blacks were initially 5 points behind
them, then the highest within-plan improvement estimate
for blacks would be 5. Thus, matching and surpassing
the leading group were rewarded equally and closing a
large difference was given more credit than closing a
small one.

Note that within-plan improvement could be negative. If
blacks were initially 5 points behind the leading group, and in
the follow-up years the disparity grew to 7 points, then their
within-plan improvement for that measure would be−2. Note
also that within-plan improvement includes improvement for
non-disadvantaged groups (i.e., whites for race-and-ethnicity
and non-dually-eligible for dual-eligibility) when they are not
the leading group for a plan and measure.

3. Within-plan improvement scores were then standardized
to put them on a common scale. The standardized estimate
was computed as the within-plan improvement divided by
the standard deviation of plan-specific performance. This
standard deviation was computed as the square root of the
plan-level variance component in a linear mixed-effect
model for the measure based on all 2015–2016 data,
including a plan random effect and any available case-mix
adjustment variables. This quantity is the same as in the
standardization for the cross-sectional score.

4. Within each plan, standardized within-plan improvement
scores were averaged across all lagging groups separate-
ly for each measure and then averaged across measures.

Final Improvement Score Computation

A final improvement score was computed by running the MA
Part C clustering algorithm on the average of the within-plan
and between-plan improvement scores.
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