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IMPORTANCE There is increased interest in public reporting of, and linking financial incentives
to, the performance of organizations on health equity metrics, but variation across
organizations could reflect differences in performance or selection bias.

OBJECTIVE To assess whether differences across health plans in sex- and age-adjusted racial
disparities are associated with performance or selection bias.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study leveraged a natural
experiment, wherein a southern US state randomly assigned much of its Medicaid population
to 1 of 5 plans after shifting to managed care in 2012. Enrollee-level administrative claims
and enrollment data from 2011 to 2015 were obtained for self-identified Black and White
enrollees. The analyses were limited to Black and White Medicaid enrollees because they
accounted for the largest percentages of the population and could be compared with greater
statistical power than other groups. Data were analyzed from June 2021 to September 2024.

EXPOSURES Plan enrollment via self-selection (observational population) vs random
assignment (randomized population).

MAIN OUTCOMES AND MEASURES Annual counts of primary care visits, low-acuity emergency
department visits, prescription drug fills, and total spending. For observational and
randomized populations, models of each outcome were fit as a function of plan indicators,
indicators for race, interactions between plan indicators and race, and age and sex. Models
estimated the magnitude of racial differences within each plan and tested whether this
magnitude varied across plans.

RESULTS Of 118 101 enrollees (mean [SD] age, 9.3 [7.5] years; 53.0% female; 61.4%
non-Hispanic Black; and 38.6% non-Hispanic White), 70.2% were included in the randomized
population, and 29.8% were included in the observational population. Within-plan
differences in primary care visits, low-acuity emergency department visits, prescription drug
use, and total spending between Black and White enrollees were large but did not vary
substantially and were not statistically significantly different across plans in the randomized
population, suggesting minimal effects of plans on racial differences in these measures. In
contrast, in the observational population, racial differences varied substantially across plans
(standard deviations 2-3 times greater than in the randomized population); this variation
was statistically significant after adjustment for multiple testing, except for emergency
department visits. Greater between-plan variation in racial differences in the observational
population was only partially explained by sampling error. Stratifying by race did not bring
observational estimates of plan effects meaningfully closer to randomized estimates.

CONCLUSIONS AND RELEVANCE This cross-sectional study showed that selection bias may
mischaracterize plans’ relative performance on measures of health care disparities. It is critical
to address disparities in Medicaid, but adjusting plan payments based on disparity measures
may have unintended consequences.
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S tudies of nearly every sector of the health care system
show poorer access and outcomes for historically dis-
advantaged groups.1-7 The Medicaid program is the larg-

est insurer of low-income populations in the US,8 including
disproportionately high shares of individuals who identify as
belonging to racial and/or ethnic minority groups.9 In recent
years, states and researchers have started to document health
disparities in Medicaid10-14 and consider the available policy
options to address them.15,16

One policy direction is to build on pay-for-performance or
public reporting initiatives to include health disparity mea-
sures. As of December 2023, 11 state Medicaid programs had
tied financial incentives to health equity, and this coincides
with widespread calls for public reporting on quality and uti-
lization measures stratified by race and ethnicity to inform
the choices made by members of historically disadvantaged
groups.17-20 Payment reforms intended to promote health
equity either (1) direct additional resources to organizations
that disproportionately serve historically disadvantaged
populations21 or (2) measure and reward organizations based
on measures of health care disparities or stratified measures.

As with standard pay-for-performance arrangements and
public reporting programs, accurate performance profiling is
vital to initiatives that report on, or tie financial incentives to,
health care disparity measures. There is now evidence that tra-
ditional pay-for-performance can lead to unmerited financial
transfers when there is selection bias (ie, when patient popu-
lations vary in ways not accounted for by the systems of risk
adjustment).22-29 These unintended redistributions may ex-
acerbate health care disparities by directing resources away
from organizations serving more disadvantaged popula-
tions. If such selection bias is severe, initiatives that directly
target resources to organizations serving historically disad-
vantaged populations may be preferable to those that reward
organizations based on health disparity measures.

This study leverages a natural experiment in which a state
Medicaid program randomly assigned a subset of enrollees to
different managed care plans (randomized population), while
others chose among the same set of plans (observational popu-
lation). We quantified within-plan differences in care for Black
and White Medicaid enrollees and the extent to which these
differences varied across plans—both in the observational
population (the scenario typically available for judging plan
performance) and in the randomized population (where con-
founding due to nonrandom sorting of enrollees to plans
was removed).

Methods
Population
We obtained enrollee-level administrative claims and enroll-
ment data from 2011 to 2015 for a southern US state whose Med-
icaid program transitioned in 2012 from traditional fee for ser-
vice to contracting with 5 Medicaid managed care (MMC) plans.
Enrollees were randomized to 1 of the 5 plans if they did not
select a plan within 30 days of being notified of the transition
to MMC (see the eMethods in Supplement 1 for additional de-

tails on the transition, autoassignment process, and random-
ization scheme). Using self-identified race from enrollment data
(eTable 1 in Supplement 1), we limited the analyses to Black
and White Medicaid enrollees, who accounted for 52.5% and
33.1% of the population, respectively, and could be compared
with greater statistical power than other groups.

The institutional review board at Yale University deemed
the study exempt from review, and informed consent was
waived owing to use of deidentified data. The study followed
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guidelines.

Study Design
We examined across-plan variation in within-plan differ-
ences in health care use between Black and White enrollees
(racial differences). These comparisons were performed sepa-
rately in the observational population of 35 187 enrollees who
selected a plan and the randomized population of 82 914 en-
rollees assigned to a plan. In supplementary analyses, we simi-
larly examined differences between Hispanic and non-
Hispanic White enrollees.

Results from the randomized population quantify the im-
pact of MMC plans on racial differences in health care utiliza-
tion. In this population, where random assignment elimi-
nates selection bias, differences between plans could be due
to different physician networks, utilization management, or
quality improvement efforts.30-32

We then assessed whether results from the observational
population yielded the same conclusion as the results from the
randomized population about the effects of plans on racial
differences or an erroneous conclusion due to residual con-
founding from nonrandom sorting.29

Study Variables
Plan Exposure
From administrative data, we determined each enrollee’s plan
in each study year and whether the plan was randomly as-
signed or actively chosen. For assigned enrollees, we used the
assigned plan in an intention-to-treat framework because using
the plan selected by those who did not comply with their as-
signed plan could introduce selection bias. A high proportion

Key Points
Question Are differences across health plans in racial disparities
in health care utilization due to differences in plan performance
or selection bias?

Findings In this cross-sectional study of 118 101 enrollees
in a state Medicaid program, there were large differences in
utilization between Black and White enrollees within each plan.
Variations in racial differences were statistically significant across
plans among enrollees who selected a plan but not among those
who were randomly assigned to a plan.

Meaning Selection bias may cause across-plan comparisons of
within-plan racial disparities to mischaracterize plan performance,
and large within-plan disparities suggest it remains critical to
address inequitable care.
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(86%) of autoassigned enrollees remained in their assigned
plans (eFigure 1 in Supplement 1). In sensitivity analyses,
we used instrumental variables to rescale intention-to-treat
estimates based on plan-specific rates of noncompliance
(eMethods in Supplement 1).

Primary and Secondary Outcomes
As primary outcomes, we constructed 4 annual measures of
health care utilization for each enrollee: (1) number of visits
with a primary care clinician, (2) number of prescriptions filled,
(3) number of low-acuity emergency department (ED) visits,
and (4) total health care spending (payments to clinicians and
hospitals) for all medical services and prescription drugs. We
considered total spending a summary utilization measure,
as prices varied minimally across plans.33 Low-acuity ED vis-
its were considered visits to the ED that could have been ap-
propriately managed within 24 hours in a primary care or other
ambulatory setting.34 We focused on these 4 measures of
health care use, as they should reflect plan variation both in
enrollee characteristics and plan attributes that could affect
plan performance on a range of measures derived from use of
outpatient care, acute care, or prescription drugs. In supple-
mentary analyses, we examined total ED visits, guideline-
concordant primary care use stratified by age, potentially high-
value drug use, and quality measures related to care of acute
and chronic conditions.

Enrollee Characteristics
We obtained enrollee age, sex, self-identified race (Black or
White), and Medicaid eligibility category from administrative
data. For each study year, we used concurrent claims to construct
141 condition indicators derived from the Health and Human Ser-
vicesHierarchicalConditionCategoriesmodelusedintheAfford-
able Care Act marketplaces. As a summary measure of enrollee
risk, we report predicted spending as a function of all observed
characteristics (eMethods in Supplement 1).

Statistical Analysis
First, we examined the balance of baseline enrollee charac-
teristics across plans in the observational and randomized
populations, overall and by race. For each baseline character-
istic we performed an F-test of the joint significance of plan
differences, adjusting for multiple testing using the Benjamini-
Hochberg method.35

Second, within each population, we used linear regres-
sion to estimate plan effects on racial differences in utiliza-
tion. In the observational population (ie, those who made ac-
tive plan choices), we used the plan of enrollment in the model.
In the randomized population, we used the assigned plan. Spe-
cifically, we fit a model of each outcome as a function of plan
indicators, interactions between plan indicators and race, and
enrollee covariates. The interaction terms yielded the esti-
mates of interest—the difference between Black and White
enrollees in utilization within each plan. We performed an
F-test of the joint significance of these interaction terms to test
whether plan variation in racial differences was statistically
significant, adjusting for multiple hypothesis testing using the
Benjamini-Hochberg correction (eMethods in Supplement 1).35

Models included indicators for enrollees’ established physi-
cian organization, as randomization was conditional on that
factor (eMethods in Supplement 1).

Following accepted frameworks for measuring health care
disparities,18,19 we included only enrollee age (using indica-
tor variables for each 5-year age bin) and sex as covariates in
the primary analysis, as we were interested in racial differ-
ences in care mediated by any factor affected by structural dis-
advantage. In addition, adjustment for risk scores derived from
diagnoses in claims (recorded only when individuals used care)
could introduce bias because of racial differences in access to
care or plan variation in diagnosis coding intensity.

Even without adjusting for additional characteristics, one
might expect variation across plans in racial differences in care
to be similar in the observational and randomized popula-
tions if nonrandom sorting in the observational population fol-
lowed a similar pattern for Black and White enrollees. A pay-
for-equity approach might make this assumption, negating the
need for risk adjustment when assessing and comparing dis-
parities that, conceptually, should not be risk adjusted.18,19

However, this assumption may not hold for 2 reasons. First,
Black and White enrollees may differ in their nonrandom sort-
ing to plans. Second, the pattern of nonrandom sorting may
be similar—meaning that both Black and White enrollees with
a given characteristic (eg, very low incomes or high illness
burden) may disproportionately choose the same plan—but
differences in Black and White enrollees’ care use may vary by
such enrollee characteristics. Either of these mechanisms
would contribute to plan variation in racial disparities in the
observational population. We explored these mechanisms
through additional adjustments for enrollee characteristics—
including geography, eligibility categories, and Health and
Human Services Hierarchical Condition Categories indicators—
and for interactions between race and enrollee characteris-
tics (eMethods in Supplement 1).

All statistical analyses were performed using Stata, ver-
sion 14 (StataCorp). The level of significance was P < .05, and
tests were 2-sided. Data were analyzed from June 2021 to
September 2024.

Secondary Analyses
In secondary analyses, we assessed whether stratification by
race improved the accuracy of plan effects estimated in the
observational population for Black enrollees (eMethods in
Supplement 1). Specifically, we determined whether esti-
mates of plan effects for Black enrollees in the randomized
population (the criterion standard) were better approxi-
mated by estimates based on Black enrollees in the observa-
tional population than by estimates based on the full, pooled
population of Black and White enrollees in the observational
population. In this comparison, we normalized differences in
mean utilization between the Black population and full popu-
lation by expressing estimated plan effects in relative terms,
as a percentage of the population-specific mean.

Sensitivity Analyses
We performed several sensitivity analyses. First, we assessed
whether differences in plan variation between the random-
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ized and observational populations were due to smaller
sample sizes in the observational population. Second, we as-
sessed whether spending results were sensitive to alternate
transformations of the dependent variable (eFigure 2 in
Supplement 1).36 Third, we assessed whether results were
sensitive to weighting the randomized population to match
the characteristics of the observational population to limit con-
founding from heterogeneity in estimated plan effects across
the 2 (different) populations.

Results
Study Population
After exclusions, the primary study population comprised
118 101 enrollees (Figure 1). The mean (SD) age was 9.3 (7.5)
years, 6.0% were adults, 53.0% were female, 61.4% self-
identified as non-Hispanic Black, and 38.6% self-identified as
non-Hispanic White. There were 82 914 enrollees (70.2%) in
the randomized population and 35 187 (29.8%) in the obser-
vational population. Enrollees in the randomized population

were more likely to identify as Black, were moderately older,
and had lower levels of predicted spending (Table 1).

Differences in Enrollee Characteristics Between Plans
In the observational population, enrollees’ age, sex, race, health
conditions (eg, pregnancy, cardiovascular conditions), and
predicted spending varied substantially across the 5 plans, con-
sistent with nonrandom sorting. By comparison, enrollee
characteristics varied minimally across the 5 assigned plans in
the randomized population (Table 1). Enrollee characteristics
were similarly balanced in the randomized population and
imbalanced in the observational population when examined
separately for Black and White enrollees (eTables 2 and 3 in
Supplement 1). The patterns of nonrandom sorting to plans
were not statistically significantly different for Black and White
enrollees based on observable characteristics (eTable 4 in
Supplement 1).

Differences Between Plans in Racial Differences in Care
In the observational population, within-plan racial differences
in utilization were large (Figure 2). Relative to White enrollees,

Figure 1. Sample Restrictions

250 196 Medicaid enrollees transitioned to managed care

146 712 Autoassigned

46 211 Excluded
45 943 Eligibility categories other than families and

children or low-income families and children
268 Age ≥65 y during study period

5490 Excluded (linked to family 
member who made a plan choice)

28 181 Plan 1
27 804 Plan 2
27 797 Plan 3
29 718 Plan 4
27 722 Plan 5

46 257 Excluded
46 247 Required continuous 

enrollment through 
December 2014

10 Switched to FFS at
any point

18 870 Plan 1
18 383 Plan 2
18 356 Plan 3
20 506 Plan 4
18 850 Plan 5

12 051 Excluded (limited to
non-Hispanic Black and
White enrollees)

16 391 Plan 1
16 130 Plan 2
15 915 Plan 3
17 935 Plan 4
16 543 Plan 5

57 273 Active choice

11 607 Plan 1
6302 Plan 2
4421 Plan 3

15 368 Plan 4
19 575 Plan 5

14 316 Excluded
14 312 Required continuous 

enrollment through 
December 2014

4 Switched to FFS at
any point

8814 Plan 1
4469 Plan 2
2838 Plan 3

12 041 Plan 4
14 795 Plan 5

7770 Excluded (limited to
non-Hispanic Black and
White enrollees)

7462 Plan 1
3725 Plan 2
2478 Plan 3
9266 Plan 4

12 256 Plan 5

This figure indicates all of the sample
exclusions enforced on the 250 196
Medicaid enrollees who were
transitioned to Medicaid managed
care on February 1, 2012, to arrive
at the final study population for both
the randomized (autoassigned) and
observational (active choice)
populations. FFS indicates fee
for service.
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Black enrollees had lower primary care use, prescription drug
use, and spending, but higher use of the ED for low-acuity vis-
its. The magnitude of these differences varied substantially and
statistically significantly across plans (Figure 2 and Table 2). For
primary care visits, for example, the White enrollee mean (SD)
was 552.1 (510.5) visits per 100 enrollees per year, and the dif-
ference between Black and White enrollees within plans ranged
from 178 fewer visits per 100 enrollees per year for Black en-
rollees in plan 4 to 112 fewer visits per 100 enrollees per year
for Black enrollees in plan 3 (range, 66 visits; P = .01 after ad-
justment for multiple testing). Racial differences in prescrip-
tion drug utilization and total spending also differed signifi-
cantly between plans in the observational population. Plan
variation in racial differences in low-acuity ED use did not reach
statistical significance but was greater as a proportion of the
population mean than variation in the other measures, and plan
variation in racial differences in total ED visits was statistically
significant (eTable 5 in Supplement 1).

In the randomized population, within-plan racial differ-
ences in care use between Black and White enrollees also were
large, but variation in racial differences was not statistically
significant across plans (Table 2 and Figure 2). Sampling er-
ror only partially explained the greater plan variation in ra-
cial differences in the smaller observational population, though
the contribution of sampling error differed across outcomes
(eTable 6 in Supplement 1).

Secondary and Sensitivity Analyses
Stratified analyses revealed that estimates of plan perfor-
mance in both the Black and White observational populations
were similarly biased by nonrandom sorting (eFigures 3-7 and
eTables 7-10 in Supplement 1). Moreover, stratifying by race
did not consistently or meaningfully improve the accuracy of
observational estimates (Figure 3). Compared with observa-
tional estimates of plan performance based on the pooled popu-
lation of Black and White enrollees, the stratified observa-
tional estimates for Black enrollees were not, on average, closer
to estimates based on the randomized population of Black en-
rollees; this was the case for 12 of the 20 plan-outcome esti-
mates (Figure 3).

Sensitivity analyses supported the conclusions of the main
analyses (eTables 11-16 in Supplement 1). In the observational
population, adjustment for geography, eligibility category,
and condition indicators reduced plan variation somewhat
(eTables 17 and 18 in Supplement 1), as did interactions be-
tween race and enrollee characteristics (eTable 19 in Supple-
ment 1). Results comparing Hispanic and non-Hispanic White
enrollees were qualitatively similar to the main findings (eFig-
ure 8 and eTables 20 and 21 in Supplement 1).

Discussion
In this study of 1 state’s MMC program, we observed large ra-
cial differences in utilization between Black and White enroll-
ees within each plan. There was statistically significant varia-
tion in racial differences in care use across plans in a population
of enrollees who chose plans (the observational population),Ta
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but plan variation was limited and not statistically significant
in a population of enrollees randomized to the same plans. Al-
though based on 5 plans in a single state, the findings illus-

trate how assessments of health care disparities at a plan
level may be subject to selection bias when based on obser-
vational data typically used for public reporting and pay-for-

Figure 2. Mean Health Care Utilization and Spending by Plan and Race for Enrollees
in the Observational and Randomized Populations
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of randomization). Although the
observational population was not
randomized, data were adjusted for
prior physician in both populations
for consistency. ED indicates
emergency department.
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performance arrangements. Specifically, the present findings
are consistent with Black and White enrollees differing in their
nonrandom sorting to plans based on unobservable charac-
teristics (sorting to plans on observable characteristics did not
differ much between Black and White enrollees) and with dif-
ferences in care use between Black and White enrollees vary-
ing across enrollee characteristics.

The substantively different conclusion that would be
reached by analysis of the observational vs randomized popu-
lation should caution payers, policymakers, and researchers
against drawing inferences about plan effects on health
equity from available data, as plan variation in racial differ-
ences in care may reflect selection bias rather than true dif-
ferences in plan performance that impact health disparities.15

These results imply that attaching financial incentives to such
observational performance profiles may result in payment
reallocations unrelated to plans’ influence on health care dis-
parities, potentially compromising the effectiveness of initia-
tives crafted around such comparisons.

In stratified analyses, we found evidence of selection bias
in observational estimates of plan effects on care for both Black
and White enrollees. Although stratified estimates differed
somewhat from the overall population estimates of plan per-
formance, they were not consistently and meaningfully closer
to the true effects of plans on utilization, as estimated in the
randomized population. These findings suggest that strati-
fied reporting of measured plan performance by race may not
better inform plan selections by Black enrollees.

In both the randomized and observational populations,
within-plan racial differences in care use were large. While
racial differences do not always imply a disparity (eg, if due
to overuse among White enrollees),18 there are reasons to be-
lieve a disparity may exist here. First, it is well documented
that structural and interpersonal racism decrease access for ra-
cial and ethnic minority groups,37-46 and these barriers con-
tinue to exist within the Medicaid setting.14 Second, histori-
cal concerns about access to primary care in Medicaid suggest
that the lower utilization of primary care among Black enroll-

Figure 3. Assessing Bias in Stratified Reporting Among Non-Hispanic Black Enrollees
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ees (and their increased use of the ED for avoidable reasons)
reflects underservice due to long-standing barriers rather than
overuse by White enrollees.

The large size of the racial differences in utilization, and
minimal to modest variation in those differences across plans
in the randomized population, suggest that MMC plans may
have limited means or incentive to meaningfully address dis-
parities without addressing the root cause of structural racism.47

Notably, the impact of plans on racial differences was, at most,
modest despite substantial differences in physician networks,
utilization management strategies, and quality-improvement
activities.33 Given the potential drawbacks of pay-for-equity
approaches underscored by the present findings, alternative ap-
proaches to advance health equity are likely needed. For ex-
ample, capitated payments to plans may be increased for so-
cially disadvantaged groups, independent of plan performance,
to strengthen incentives for plans to attract those groups with
enhanced benefits, access, and care.48 However, structural dis-
advantages, such as clinician shortages in historically margin-
alized communities and other barriers (ie, limited transporta-
tion), are likely to persist without more substantial increases
in Medicaid payment rates or other investments.

Limitations
This study has several limitations. First, the study is based on
a single Medicaid program with a young population (only 6.0%
were adults, accounting for 12.7% of spending) and a limited

set of utilization measures. Hence, it is unclear whether the
selection bias we observed would generalize to an adult popu-
lation. Second, since the data come from a southern US
state,49,50 we acknowledge the unique historical context that
may have shaped the results observed in this study51,52 and lim-
its their generalizability to other states in the US. Third, dif-
ferent patterns of plan variation in disparities in the random-
ized and observational populations may reflect heterogeneity
in estimated plan effects in the 2 populations rather than re-
vealing that differences between plans in the observational
population are associated with selection. However, results
were similar after reweighting the populations to balance
their characteristics.

Conclusions
In this cross-sectional study, we found substantial variation
across MMC plans in racial differences in health care that was
largely an artifact of selection bias. These findings highlight
the difficulty of measuring a plan’s impact on health equity
while underscoring that health care disparities remain large
in Medicaid. Although these findings suggest that initiatives
to adjust payments to MMC plans based on health equity mea-
sures may have unintended consequences, they also demon-
strate a pressing need for well-designed policies to measure
and address inequities in Medicaid.
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