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abstract

PURPOSEMedicaid expansion was designed to increase access to health care. Evidence is mixed, but theory and
empirical data suggest that lower cost of care through greater access to insurance increases health care
utilization and possibly improves the health of poor and sick populations. However, this major health policy has
yet to be thoroughly investigated for its effect on health disparities. The current study is motivated by one of
today’s most stark inequalities: the disparity in breast cancer mortality rates between Black and White women.

METHODS This analysis used a difference-in-difference fixed effects regression model to evaluate the impact of
Medicaid expansion on the disparity between Black and White breast cancer mortality rates. State-level breast
cancer mortality data were obtained from the Centers for Disease Control and Prevention. Each state’s Medicaid
expansion status was provided by a Kaiser Family Foundation white paper. Two tests were conducted, one
compared all expanding states with all nonexpanding states, and the second compared all expanding states with
nonexpanding states that voted to expand—but did not by 2014. The difference-in-difference regressionmodels
considered the year 2014 a washout period and compared 2012 and 2013 (pretreatment) with 2015 and 2016
(posttreatment).

RESULTS Medicaid expansion did not lower the disparity in breast cancer mortality. In contrast to expectations,
the Black/White mortality ratio increased in states expanding Medicaid for all Medicaid-eligible age groups, with
significant effects in younger age groups (P = .01 to .15).

CONCLUSION These results suggest that states cannot solely rely on access to insurance to alleviate disparities in
cancer or other chronic conditions. More exploration of the impacts of low-quality health systems is warranted.
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INTRODUCTION

Medicaid expansion, at its core, was designed as
a policy to improve health equity. This policy allowed
men and women to enroll in state-sponsored, free
health insurance if their income fell between 100%
and 138% of the federal poverty level. The program’s
goal was to ultimately improve not just the coverage of
insured, but also health outcomes for vulnerable
populations.1 Being poor and sick increases the risk of
mortality or morbidity, but theory and empirical evi-
dence suggest that a lower cost of care will lead to
greater health care use, and eventually better health2;
however, improved health outcomes do not necessarily
result from new insurance coverage or greater health
care use in the general public.3 Still, Medicaid expan-
sion was expected to improve the health of low-income
individuals, specifically minority populations, given that
men and women of color are disproportionately living
near the federal poverty line.4 Health care providers
therefore anticipated that lower-incomeAfricanAmericans,

with chronic health conditions, such as breast cancer,
would benefit from Medicaid expansion relative to
White counterparts, ultimately decreasing racial health
disparities in the long term.

Motivated by the stark racial disparity in breast cancer
mortality, this study estimates the average treatment
effect (ATE) of Medicaid expansion on the Black/White
breast cancer mortality ratio. ATE can be calculated
using a DID fixed-effects regression model, which
mitigates the potential exogenous differences between
states that did and did not expand Medicaid.5 DID
exploits this variation in expansion status to evaluate
the effect of a major policy. Although quasiexper-
imental analyses are widely used to evaluate public
policy, few studies have used such methods to esti-
mate the effect of health insurance access on health
disparity ratios.

Health care reform has always been politically volatile,
and Medicaid expansion was no exception. Originally,
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the Affordable Care Act mandated that all states expand
public insurance coverage or forgo all federal Medicaid
funds6; however, the Supreme Court declared this puni-
tive measure unconstitutional in 2012.7 States were then
allowed to freely decide whether to expand. Fourteen states
outright voted against expansion, but even among the
states voting to expand, there was significant heterogeneity
in start dates, with some states yet to expand insurance
coverage to this day.8 On January 1, 2014, 25 states ex-
panded Medicaid. Along with the 14 dissenting states, 12
states that had voted to expand coverage were among the
states not expanding on January 1, 2014 (Table 1 and
Fig 1). This state-level variation provided an excellent op-
portunity for quasiexperimental analyses.

METHODS

State-level breast cancer mortality data were obtained from
the Centers for Disease Control and Prevention (CDC) All-
Cause Mortality Database.9 Each states’ Medicaid expan-
sion status was provided by a Kaiser Family Foundation
white paper.8 States were coded as “Voted ‘yes’ to Expand
Medicaid” and “Expanded Medicaid 1/1/14”. Statistical
analyses were conducted using R software with the fol-
lowing packages: ggplot, tidyr, psych, plm, and Rmisc.10-16

First, mortality data were cleaned to recode states with
suppressed values to “NA” (the CDC suppresses values
less than 15). These observations were eventually dropped.
Second, a “Disparity Ratio” was calculated by dividing the
African American mortality rate by the White mortality rate.
States with a zero disparity ratio were eliminated, as were
outlier observations with a disparity ratio greater than 10.
Two regression models were constructed. The first com-
pares all expanding states with all nonexpanding states,
and the second compares all expanding states with non-
expanding states that voted to expand but did not by
January 2014. Fixed-effects and random-effects regression
models were constructed for each specific age group. The
DID regression model used the year 2014 as a washout
period and compared 2012 to 2013 (pretreatment) with
2015 to 2016 (post-treatment). We used a Hausmann test
to determine whichmodel wasmost appropriate. A graph of
expanding and nonexpanding states from 1999 to 2013
was presented to test the necessary common trend as-
sumption (Data Supplement). Basic summary statistics
were reported (Tables 2 and 3). DID estimators (ATE) and

respective P values were reported for each age group.
Non–Medicaid-eligible age groups were included as a
pseudocontrol.

RESULTS

There was no evidence that Medicaid expansion lowered
the disparity in breast cancer mortality. This finding held
true for both tests. The first regression model estimated the
effect of Medicaid expansion by comparing the disparity
in mortality between all expanding states and all non-
expanding states. This test showed that, in contrast to the
expectation, the Black/White mortality ratio increased in
states expanding Medicaid for all Medicaid-eligible age
groups (Table 4 and Data Supplement). Disparity ratios in
younger age groups demonstrated a significant increase.
The Hausmann test result indicates the appropriateness of
using a fixed-effects model. Still, the differences between
the 2 models are negligible. Whereas the DID regression
controls for exogenous effects between states, the second
regression model more accurately estimates the effect of
Medicaid expansion by eliminating some of the inherent
political differences between expanding and nonexpanding
states (Table 5 and Data Supplement). The second model
included only states voting to expand Medicaid. Here,
states that did in fact expand Medicaid on January 1, 2014,

TABLE 1. States Expanding Medicaid

States Voting to Expand Medicaid

States Expanding Medicaid
by January 1, 2014

No Yes Total

No 14 — 14

Yes 12 25 37

Total 26 25 51

NOTE. Data obtained from the Kaiser Family Foundation.8

Did the state vote
“Yes” to expand

Medicaid?

Did the state
expand Medicaid

by 1/1/14?

Yes (n = 37)

No (n = 14)

No (n = 12)

Yes (n = 25)

State
expanded
Medicaid
1/1/14

(n = 25)

State did
not
expand
Medicaid
1/1/14

(n = 26)

FIG 1. Flowchart used to create the treatment and control groups for
this analysis. As of August 2018, 37 states eventually chose to expand
Medicaid. Among these states, the 25 that expanded Medicaid on
January 1, 2014, are considered the treatment group. The 12 states
expanding at a later date and the 14 states that never expanded
Medicaid were considered the control group. In the second analysis,
only states that eventually expanded, but did not expand by January 1,
2014, were included in the control group.
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were compared with states that did not expand by that date.
While obvious political differences remain between states
that were able to expand in a timely manner or not, the
results of this test seem to be less biased by partisan effects.

These results indicate that Medicaid expansion did not
address the racial disparity in breast cancer mortality. Of
most interest, Medicaid expansion led to greater inequality
in younger age groups. In the age 50 to 54 years group, the
disparity significantly increased after Medicaid expansion
(estimate, 0.6; P = .017). The disparity in the age 45 to
49 years group also increased after expansion (estimate,
0.8; P = .001). Given the result of increasing disparities in
younger age groups, these findings discouragingly suggest
that spillover effects from Medicaid expansion may have
further contributed to the detrimental inequality facing
African American women with early-onset breast cancer.

DISCUSSION

Despite a lower incidence, African American women have
higher breast cancer mortality than White women.17 This
disparity is most stark among younger women, who not only
face higher death rates, but more frequent diagnoses of
triple-negative breast cancer.18,19 Whereas the overall
disparity in breast cancer mortality has historically been
attributed to a variety of genetic, behavioral, and social
factors, the breast cancer disparity between young Black
and White women has proven to be driven by systemic
social and epigenetic differences.20 Given the persistent
structural racism and the evidence that these epigenetic
differences influence tumor biology, it would be naı̈ve to
assume that Medicaid expansion would completely elimi-
nate cancer disparities. Still, 3 years after a major health
policy that drastically increased access to care, at minimum
we expected to observe a significant trend toward greater
equity.

This study suggests, however, that Medicaid expansion
may not have addressed the breast cancer mortality gap

between Black and White women. The two leading ex-
planations for this result center on assumptions of unequal
access and quality: a lower proportion of African American
women enrolled in Medicaid after expansion than did White
women, and even though African American women were
given access to free health insurance, the quality of the care
available to this group was poor relative to the care available
to White women. However, the purpose of this discussion is
to dispute the two previous assumptions and introduce
a third likely explanation—that the arrival of new Medicaid
patients overloaded the capacity of health care providers,
which disproportionately impeded breast cancer care for
African American women in an already constrained, low-
resource health system.

The likelihood of the first explanation hinges on the as-
sumption that the cost of obtaining free health insurance
differed between the two groups. Simply put, if enrolling in
Medicaid required a higher cost than a woman expected to
gain, those women would choose not to enroll. Further-
more, women of a traditionally underserved, minority group
would in fact face higher nonmonetary costs as a result of
such factors as housing segregation (a higher time cost to
travel to the administrative agency), technology barriers
(low access to online resources), or low system integration
(a greater effort required to connect with enrollment
services). Fortunately, these disparities in access were
predicted by policymakers. The intrinsic design of the
Affordable Care Act mitigated these potential barriers to
enrollment. Substantial resources were spent on patient
navigation, education, and outreach to prepare lower-
resource communities for Medicaid expansion. And these
efforts seem to have been effective, given the evidence
showing that insurance coverage increased at nearly
identical rates for both groups after Medicaid expansion.21

Whereas gaps in coverage could exist for individual states,

TABLE 2. Comparing the Black/White Breast Cancer Mortality Ratio
Between States That Did Not Expand Medicaid and States That Did
Expand Medicaid

Age, Years

Did Not Expand Medicaid Expanded Medicaid

Mean (SD) Min Max Mean (SD) Min Max

All 1.65 (0.42) 0.72 3.40 1.50 (0.39) 0.68 3.28

45-49 1.97 (0.44) 1.04 3.03 1.93 (0.44) 1.03 3.28

50-54 1.84 (0.41) 0.98 2.97 1.62 (0.31) 1.12 2.38

55-59 1.71 (0.38) 0.95 3.40 1.62 (0.35) 1.01 2.57

60-64 1.54 (0.34) 1.00 3.03 1.37 (0.26) 0.97 2.33

65-69 1.44 (0.31) 0.82 2.47 1.27 (0.23) 0.82 1.91

70-74 1.34 (0.31) 0.72 2.56 1.20 (0.23) 0.68 1.75

NOTE. Reporting mean, SD, min, and max of the “Disparity Ratio”
for years 1999-2013.

Abbreviations: SD, standard deviation; max, maximum; min,
minimum.

TABLE 3. Comparing the Black/White Breast Cancer Mortality Ratio
Between States That Did Not Expand Medicaid and States That Did
Expand Medicaid, Conditional That All States Voted “Yes” to Expand
Medicaid

Age, Years

Did Not Expand Medicaid Expanded Medicaid

Mean (SD) Min Max Mean (SD) Min Max

All 1.71 (0.41) 0.95 2.97 1.50 (0.39) 0.68 3.28

45-49 2.09 (0.37) 1.52 2.80 1.93 (0.44) 1.03 3.28

50-54 1.95 (0.44) 1.19 2.97 1.62 (0.31) 1.12 2.38

55-59 1.78 (0.38) 0.95 2.72 1.62 (0.35) 1.01 2.57

60-64 1.58 (0.32) 1.04 2.55 1.37 (0.26) 0.97 2.33

65-69 1.47 (0.28) 1.07 2.47 1.27 (0.23) 0.82 1.91

70-74 1.46 (0.27) 1.05 2.21 1.20 (0.23) 0.68 1.75

NOTE. Reporting mean, SD, min, and max of the “Disparity Ratio”
for years 1999-2013.
Abbreviations: SD, standard deviation; max, maximum; min,

minimum.
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in the aggregate there seems to be no difference in
Medicaid expansion enrollment between Black and
White women.

If insurance coverage did not differ between the two racial
groups, the rise in disparity may have been affected by
differences in the quality of cancer care. Care quality varies
significantly throughout the US health system and at
multiple levels: by geography (between states, counties,
and municipalities) or type of health facility (private, public,
or academic), and even between physicians within a sin-
gle health care organization.22-28 This variation in quality
especially affects racial minorities.29,30 No matter what
country, health system, or disease metric, low-quality care
significantly drives preventable deaths31; however, whereas
the literature on quality-of-care variation is robust, the effect

of this variation is less well understood. Are people better off
receiving no care if that care is deemed to be of low quality?
What are the most important quality measures to prevent
cancer mortality? These kinds of questions remain unan-
swered. More so, to cause the significant change in dis-
parity reported in breast cancer mortality after Medicaid
expansion, there would need to be a decidedly observable
variation in the quality of care between races for all newly
enrolled Medicaid recipients. Even if every newly insured
woman received high- or low-quality cancer care that
corresponded with their respective race, the number of po-
tential cases simply cannot explain observable, population-
level disparity change.

The first two explanations explored the effect of Medicaid
expansion for new enrollees. The shortsightedness of these
approaches becomes apparent when considering the ef-
fect of Medicaid expansion on the entire US health care
system. Thirteen million previously uninsured people le-
gitimately entered the American health care system, es-
sentially overnight; however, enrollment was not evenly
distributed throughout each expanding state. Instead,
given the income requirements of expansion enrollment,
historic segregation policies, and the propensity for similar
people to live in close proximity, these newly insured pa-
tients were heavily concentrated in low-resources areas,
which are home to low-resource health systems. This
drastic influx strained the capacity of health care providers,
with the magnitude of the effect increasing with higher
proportions of low-income, minority populations.32,33 Lon-
ger wait times, scheduling difficulties, and loss of physician
continuity dramatically affect patient outcomes, especially
for patients with chronic diseases. Because the current
study included all breast cancer deaths, not just those of
Medicaid patients, so too should the exploration of potential
causes. Rather than unequal access or low-quality breast
cancer treatment, the higher disparity after Medicaid ex-
pansion should be attributed to low-quality health sys-
tems—and so should the attention for reform.

This analysis is not without limitations. The primary critique
rests on the data used to conduct this analysis. Three years
of mortality data may not be enough to precisely measure
any true impact of a policy. Moreover, a stronger dependent
variable would be to calculate the Black/White mortality-
incidence ratio.34 The mortality-incidence ratio divides the
mortality rate by the incidence rate. This measure would
more accurately identify states with a higher mortality
burden in the current study; however, while these data
would be more precise, they are simply not available. SEER
data lags by 4 years, and whereas some statisticians es-
timate present-day mortality and incidence rates, those
estimates serve to influence surveillance efforts, not policy
evaluation. Given the data constraints, this specific limi-
tation is less critical to interpreting the reported results and
should instead motivate continued analysis as more data
become available.17

TABLE 4. Effect of Medicaid Expansion on the Black/White Breast Cancer Mortality
Ratio

Age Group, Years

Test 1

Fixed-Effects Model Random-Effects Model

DID Estimate (ATE) P DID Estimate (ATE) P

45-49 0.84 .0016** 0.79 .0009***

50-54 0.47 .0381* 0.48 .0279*

55-59 0.14 .4512 0.12 .4502

60-64 0.17 .3296 0.18 .2822

65-69 −0.07 .6987 −0.08 .6337

70-74 0.02 .8964 0.01 .9177

NOTE. Test 1 compared all expanding states versus nonexpanding states. Older
age groups were included as a pseudocontrol and showed no effects with extreme
insignificance.
Abbreviations: ATE, average treatment effect; DID, difference in difference.
*P , .05.
**P , .01.
***P , .001.

TABLE 5. Effect of Medicaid Expansion on the Black/White Breast Cancer Mortality
Ratio

Age Group, Years

Test 2

Fixed-Effects Model Random-Effects Model

DID Estimate (ATE) P DID Estimate (ATE) P

45-49 1.00 .1138 0.88 .0743

50-54 0.60 .0173* 0.61 .0132*

55-59 0.43 .0991 0.43 .0761

60-64 0.26 .1568 0.12 .1082

65-69 0.04 .8532 0.06 .7561

70-74 0.18 .2421 0.18 .2221

NOTE. Test 2 compared all expanding states versus nonexpanding states,
conditional that all states voted to expand Medicaid. Older age groups were
included as a pseudocontrol and showed no effects with extreme insignificance.
Abbreviations: ATE, average treatment effect; DID, difference in difference.
*P , .05.
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Also with regard to the data, the low number of mortality
cases in younger age groups decreases the power of each
regression model. The CDC policy to suppress values less
than 15, along with the removal of outliers, creates a smaller
pool of states to analyze in these younger age groups. This
limitation is especially present in the second regression
model for the age 45 to 49 years group, hindering our ability
to confidently infer the increased disparity after Medicaid
expansion. The second model attempts to eliminate the
bias introduced from political differences between ex-
panding and nonexpanding states, but this results in fewer
data points. To overcome this potential limitation, both
regression models 1 and 2 were reported, from which no
drastic differences in interpretation occur.

There was no attempt to control for other state-wide vari-
ables that may contribute to breast cancer mortality or racial
inequality. This is less a limitation and more a function of
the DID methodology. DID methodology controls for ex-
ogenous, time-in-variant effects between states; therefore,
even if states have significantly different health care sys-
tems or income distributions, those variables are controlled
for in a DID analysis. Although time-variant variables could
yield a more precise estimate of the policies’ effect, the
addition of a post-treatment variable would bias the results
of the model. For example, state government spending or
mammography rates may change over time and seem like

reasonable contributors to a state’s breast cancer mortality;
however, these two variables are likely to be affected by
Medicaid expansion, along with the dependent variable.
Adding these two confounders would simply bias the
model. That said, future analyses could attempt to control
for time-variant, nontreatment effects, but this was outside
the scope of the current study.

In conclusion, investigators should use proven qua-
siexperimental methods to analyze the effect of policy
variation on health disparities. Policymakers must consider
institutional factors that may limit minority groups from
benefiting from macrochanges in health policy. As SEER
data become available in the coming years, research
should investigate the effect of Medicaid expansion on
breast cancer disparities in mortality, incidence, and
screening for specific age groups, as well as stage and type
of breast cancer diagnosis and family history. Robust
analysis of specific states or health care systems could
stratify outcomes by Medicaid status before and after ex-
pansion. Investigators should continue to use health sys-
tem variation to identify macromechanisms that influence
health disparities. Future research on cancer disparities
must consider factors that limit a group’s ability to benefit
from changes in health policy. Researchers and policy-
makers must give greater attention to improving the quality
of local health systems.
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