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Abstract

Objective: To examine indirect spillover effects of Affordable Care Act (ACA) Medic-

aid expansions to working-age adults on health care coverage, spending, and utiliza-

tion by older low-income Medicare beneficiaries.

Data Sources: 2010–2018 Health and Retirement Study survey data linked to annual

Medicare beneficiary summary files.

Study Design: We estimated individual-level difference-in-differences models of

total spending for inpatient, institutional outpatient, physician/professional provider

services; inpatient stays, outpatient visits, physician visits; and Medicaid and Part A

and B Medicare coverage. We compared changes in outcomes before and after Med-

icaid expansion in expansion versus nonexpansion states.

Data Collection/Extraction Methods: The sample included low-income respondents

aged 69 and older with linked Medicare data, enrolled in full-year traditional Medi-

care, and residing in the community.

Principal Findings: ACA Medicaid expansion was associated with a 9.8 percentage

point increase in Medicaid coverage (95% CI: 0.020–0.176), a 4.4 percentage point

increase in having any institutional outpatient spending (95% CI: 0.005–0.083), and a

positive but statistically insignificant 2.4 percentage point change in Part B enroll-

ment (95% CI: �0.003 to 0.050, p = 0.079).

Conclusions: ACA Medicaid expansion was associated with more institutional outpa-

tient spending among older low-income Medicare beneficiaries. Increased care costs

should be weighed against potential benefits from increased realized access to care.

K E YWORD S

access/demand/utilization of services, aging/elderly/geriatrics, health policy/politics/law/
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What is known on this topic

• Medicaid expansion to working-age adults under the Affordable Care Act (ACA) had spillover

effects on low-income older traditional Medicare beneficiaries, who became more likely to

participate in Medicaid.
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• While Medicaid expansion could also increase health care use by older low-income adults,

prior work examined self-reported measures of utilization or used area-level measures of

eligibility.

What this study adds

• Using individual-level eligibility measures linked to administrative data on coverage and

spending, this study finds Medicaid expansion was associated with increased total outpatient

spending in Medicare and Part B enrollment.

• Increases in institutional outpatient care use and spending occur among persons never eligi-

ble for ACA Medicaid expansion and are consistent with indirect spillover effects of

increased insurance coverage.

1 | INTRODUCTION

Medicaid expansion under the Affordable Care Act (ACA) and prior

reforms directly impacted low-income adults aged 19–64, but also

had spillover effects to other groups.1–4 One group not directly tar-

geted by the policy change is older low-income adults; following ACA

Medicaid expansion, those living in expansion states were more likely

to have supplemental Medicaid coverage in addition to Medicare.5,6

Coverage gains among older low-income adults can have important

impacts since, historically, their Medicaid take-up has been low.7,8

ACA Medicaid expansions to working-age adults may increase

Medicaid coverage among older low-income adults for several rea-

sons. Medicaid expansion may be a “welcome mat” for previously-

eligible groups, by increasing program awareness or enrollment assis-

tance from states, providers, and others, or reducing stigma associated

with participation. In addition, ACA Medicaid may be an “on-ramp” to
dual eligibility by raising Medicaid coverage among the near

elderly.5,9–11 For example, 64-year-olds in 2014 may benefit from

Medicaid coverage as a direct result of the ACA expansion and remain

enrolled upon aging into Medicare at age 65 in 2015.

These different pathways to Medicaid eligibility may have different

effects on health care use and spending among duals, an issue of signifi-

cant interest to policy makers.12 Under standard welcome mat mecha-

nisms, duals' health care use and spending could increase, since Medicaid

lowers out-of-pocket costs by covering Medicare Part A and B cost-

sharing and some services that Medicare does not.13 Alternatively, if

expansion increases coverage through on-ramp effects, duals may age into

Medicare with reduced health care demand because near-elderly Medic-

aid coverage helped address chronic conditions and reduce pent-up

demand.14–18 The latter effect can be thought of as a direct, but delayed,

effect of Medicaid expansion on the targeted group, as opposed to an

indirect spillover effect to another population. Prior studies of the effects

of ACAMedicaid expansion on health care use by low-income older adults

found differing effects. Two studies report that the ACA Medicaid expan-

sion had no effects on primary care or long-term care use by Medicare

beneficiaries, while another found that Medicaid expansion increased self-

reported use of office visits by older low-income older adults in poor

health.6,19,20 These studies included adults aged 65–68 who were exposed

to both standard welcome mat effects and on-ramp effects.

In this study, we isolate ACA Medicaid expansion's indirect spill-

over effects on health care coverage (i.e., Medicaid, Medicare Parts A

and B), use, and spending while on Medicare by studying Medicare

beneficiaries whose age made them ineligible for any direct benefits

from ACA Medicaid expansion. In addition, because we use data from

Health and Retirement Study (HRS) surveys linked to Medicare

administrative data, our study makes three additional contributions to

the ACA Medicaid spillovers literature. First, we use administrative

measures of Medicaid coverage and health care spending and utiliza-

tion, unlike prior analyses that rely on self-reports.6 Second, we use

respondent-level information on income, as opposed to ZIP code level

income, to identify beneficiaries likely to be affected by spillover

effects of Medicaid expansion.10,11,19 Finally, we provide new evi-

dence on the association between ACA Medicaid expansion and

Medicare Part A and B enrollment, which may serve as mechanisms

for increased spending.

2 | MATERIALS AND METHODS

We used data from the HRS, a nationally representative survey of

approximately 20,000 adults aged 50 and older, which collects infor-

mation about income, assets, health insurance, and other respondent

characteristics every 2 years. We used the RAND HRS longitudinal file

2018 (V1) linked to restricted-use HRS data.21 We used Medicare

administrative files (for respondents who gave HRS consent to access

Medicare data) to define coverage, spending, and utilization. We

linked annual Medicare beneficiary summary files from 2010 to 2018

to survey waves 10–14. Since the survey data apply to even years

and the Medicare data are annual, we applied respondent traits other

than age from the survey to the preceding odd-numbered year of

Medicare data; we measured age from the annual beneficiary sum-

mary files.

Our main sample included HRS respondents aged 69 and older in

our study period. Because the earliest ACA Medicaid expansions

occurred in 2014, this ensures that persons aged 64 or less in that

year (who may have experienced direct benefits from expansion Med-

icaid) were excluded from our analysis, allowing us to focus on indirect

spillovers only. Since we used Medicare administrative data, our
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analysis was limited to respondents with linked Medicare data

enrolled in traditional Medicare for the full year (because we required

fee-for-service claims to measure annual spending/utilization), thus

excluding decedents. We focused on respondents with Medicaid-

countable income at or below 135% of the federal poverty level (FPL),

which includes persons eligible for full Medicaid through the aged,

blind, disabled pathway, as well as those eligible for partial Medicaid

through three Medicare Savings Programs using standard income

thresholds. We defined Medicaid-countable income following Medic-

aid's income counting rules, which include separate disregards for

earned and unearned income. We excluded a small number of respon-

dents residing in nursing homes who may qualify through other Med-

icaid eligibility pathways, and thus focus on community-dwelling

Medicare beneficiaries. Finally, we excluded respondents living in

states that expanded Medicaid under the ACA in 2015 and 2016, due

to concerns about staggered treatment implementation and the lim-

ited number of HRS respondents in those states.22

Primary outcomes were constructed from annual Medicare benefi-

ciary summary files and included Medicaid participation (any Medicaid

participation and number of months enrolled in Medicaid that year) and

full-year enrollment in Medicare Parts A and B. We constructed mea-

sures of spending and utilization for three types of health care defined

from Medicare claims: (1) inpatient spending and stays; (2) institutional

outpatient spending and visits; and (3) physician/professional provider

spending and physician office visits.23 Inpatient care is covered under

Part A Medicare while the other two categories are covered under Part

B. Institutional outpatient care is measured by claims from hospital out-

patient departments, rural health clinics, federally qualified health cen-

ters, among others. Total spending on these three service types is more

than 70% of all spending for low-income persons in the beneficiary sum-

mary files. Spending was defined as the sum of Medicare reimburse-

ments, beneficiary payment obligations (including Medicaid contributions

to cost-sharing), and reimbursements by a payer other than Medicare

(e.g., employer coverage, VA coverage, workers compensation, but not

including Medicaid), and expressed in constant dollars adjusted by the

annual medical consumer price index. For each service type, we exam-

ined indicators of whether the respondent had any spending

(or utilization) of that service type and continuous measures of the log of

spending (or visits) conditional on having any spending (or visits).

The main independent variable was an indicator for whether the

respondent lived in an expansion state after it expanded Medicaid

under the ACA.24 Covariates included indicators for single year of

respondent age, sex, and, to account for well-known disparities in

access and health care use tied to socioeconomic traits and structural

factors such as systemic racism, we controlled for education (less than

high school, high school degree/GED, some college, and college

TABLE 1 Changes in coverage, spending, and utilization, associated with Medicaid expansion, 2010–2018, adults aged 69+, income ≤135%
of the federal poverty line, 2010–2018 Health and Retirement Study.

Dependent variable
DD estimate
(standard error)

Pre-period mean (mean of level
shown for log-transformed variables) n

Has Medicaid coverage (any month) 0.098** (0.039) 0.427 7567

Number of months of Medicaid coverage 1.209** (0.471) 4.931 7567

Part A enrollment 0.004 (0.005) 0.983 7567

Part B enrollment 0.024* (0.013) 0.970 7567

Any inpatient spending �0.002 (0.024) 0.223 7567

log (real inpatient spending), if any 0.109 (0.112) 20,036 1610

Any inpatient stays �0.002 (0.026) 0.225 7567

log (inpatient stays), if any 0.135* (0.067) 1.66 1633

Any institutional outpatient spending 0.044** (0.019) 0.750 7567

log (real institutional outpatient spending), if any 0.136 (0.098) 3038 5624

Any institutional outpatient visits 0.046** (0.019) 0.752 7567

log (institutional outpatient visits), if any 0.011 (0.068) 6.46 5633

Any physician/professional provider spending 0.023 (0.019) 0.925 7567

log (physician/professional provider spending), if any �0.002 (0.054) 4156 7021

Any physician office visits 0.001 (0.024) 0.876 7567

log (physician office visits), if any �0.049 (0.054) 9.88 6629

Note: The difference-in-differences (DD) estimate column presents the coefficient estimates for EXPANSION � POST from Equation (1) in the text. Each
row reports a DD estimate from a separate regression estimated for 2010–2018 Health and Retirement Study respondents who are aged 69 and older,
have Medicare data, have full-year traditional Medicare enrollment, have income at or below 135% of the federal poverty level, live in the community, and
live in states that either expanded Medicaid in 2014 or did not expand Medicaid between 2014 and 2018. All regressions are weighted and include
controls for single year of respondent age, education (less than high school, some college, college or more; the omitted category is high school), sex, race
(Black/African American, other race; the omitted category is White), and Hispanic ethnicity (the omitted category is non-Hispanic), and state and year fixed
effects. The DD estimates presented reflect absolute, not relative, effects. Standard errors are clustered by state.
**p < 0.05; *p < 0.1.
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degree or more), self-reported race (White, Black/African American,

and other race, as coded by the RAND file), and self-reported Hispanic

ethnicity.25 The other race category included people who identified as

American Indian, Alaskan Native, Asian, Native Hawaiian, Pacific

Islander, or other races. We included state indicators to account for

unobserved time-invariant differences across states and year indica-

tors to control for temporal shocks common to all states.

We estimated difference-in-differences (DD) models following

this specification:

Y ist ¼ βEXPANSIONs
� POSTt þγsþτt þΓXi þϵist ð1Þ

EXPANSION indicates that individual i lived in one of the

27 states (including DC) that expanded Medicaid in 2014, POST indi-

cates 2014 or later. β is the DD estimate of the association of the

ACA Medicaid expansion and the outcome of interest, Yist; γs, and τt

represent state and year fixed effects, respectively. We used survey

weights in all analyses, and we clustered regression standard errors at

the state level.

To support our identifying assumption, we tested that pre-period

trends in outcomes were parallel in the two groups of states using an

event study specification. To rule out changes in the sample driven by

ACA expansion, we modeled indicators of the availability of Medicare

claims, community residence, full-year Medicare enrollment, and full-

year traditional Medicare enrollment. We also modeled spending mea-

sures specific to Medicare reimbursements only. We estimated DD

models of primary outcomes for all respondents aged 65 and up to

show how results change when delayed direct effects are included,

and for respondents who met their state's eligibility criteria for the

Qualified Medicare Beneficiary (QMB) program that covers all Medi-

care cost-sharing. We tested the robustness of our main results by

including potentially endogenous covariates (marital status, income,
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F IGURE 1 Event study estimates of relative changes over time in inpatient spending and utilization associated with Medicaid expansion,
2010–2018. Estimated on 2010–2018 Health and Retirement Study respondents who are aged 69 and older, have Medicare data, have full-year
traditional Medicare enrollment, have income at or below 135% of the federal poverty level, live in the community, and live in states that either
expanded Medicaid in 2014 or did not expand Medicaid between 2014 and 2018. Weighted coefficients and 95-percent confidence intervals
shown for EXPANSION � 4 YEARS PRE EXPANSION; EXPANSION � 3 YEARS PRE EXPANSION; EXPANSION � 2 YEARS PRE EXPANSION;
EXPANSION � YEAR OF EXPANSION; EXPANSION � 1 YEAR POST EXPANSION; EXPANSION � 2 YEARS POST EXPANSION; EXPANSION
� 3 YEARS POST EXPANSION; EXPANSION � 4 YEARS POST EXPANSION. The omitted category is EXPANSION � 1 YEAR PRE EXPANSION.
Controls include single year of respondent age, education (less than high school, some college, college or more; the omitted category is high
school), sex, race (Black/African American, other race; the omitted category is White), and Hispanic ethnicity (the omitted category is non-
Hispanic), and state and year fixed effects. DV, dependent variable. The p-values of F-tests of the joint significance of pre-trend coefficient
estimates are as follows for Figures 1 (A) 0.31; (B) 0.98; (C) 0.18; (D) 0.32.
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employment, the number of chronic conditions, and the number of

activity of daily living [ADL] limitations), and by excluding respondents

with spouses residing in nursing facilities (because that may affect

own eligibility), and living in states that either provided Medicaid to

childless low-income adults in 2010–201326,27 or enacted early, albeit

modest, Medicaid expansions under the ACA.28

Analysis of restricted data was approved by the HRS at the Uni-

versity of Michigan and the CMS Privacy Board. This study was

approved by the Protection of Human Subjects Committee at William

& Mary under protocol #PHSC-2022-07-25-15748.

3 | RESULTS

Table 1 reports results from Equation (1). Table A1 reports summary sta-

tistics for the analytical sample and differences by expansion status for

reference. Relative to those living in nonexpansion states, older low-

income adults in expansion states were 9.8 percentage points (or 23%)

more likely to have any Medicaid coverage (p = 0.015) after the ACA

Medicaid expansions and 2.4 percentage points more likely to be

enrolled in Part B for a full year, although the latter association was not

statistically significant (p = 0.079). Relative to those in nonexpansion

states, older low-income adults in expansion states were 4.4–4.6 per-

centage points (about 6%) more likely to have any institutional outpa-

tient spending or visits after the ACA Medicaid expansion (p = 0.026,

p = 0.020). Medicaid expansion was not associated with statistically sig-

nificant changes in the amount of institutional outpatient spending or

use conditional on having any spending or use, or with physician/

professional provider spending or the number of physician office visits.

We tested the identifying assumptions of the DD models by esti-

mating event study models of inpatient and institutional outpatient

spending/use and enrollment in Medicaid and Part B. Figures 1 and 2
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F IGURE 2 Event study estimates of relative changes over time in outpatient spending and utilization associated with Medicaid expansion,
2010–2018. Estimated on 2010–2018 Health and Retirement Survey respondents who are aged 69 and older, have Medicare data, have full-year
traditional Medicare enrollment, have income at or below 135% of the federal poverty level, live in the community, and live in states that either
expanded Medicaid in 2014 or did not expand Medicaid between 2014 and 2018. Weighted coefficients and 95-percent confidence intervals
shown for EXPANSION � 4 YEARS PRE EXPANSION; EXPANSION � 3 YEARS PRE EXPANSION; EXPANSION � 2 YEARS PRE EXPANSION;
EXPANSION � YEAR OF EXPANSION; EXPANSION � 1 YEAR POST EXPANSION; EXPANSION � 2 YEARS POST EXPANSION; EXPANSION
� 3 YEARS POST EXPANSION; EXPANSION � 4 YEARS POST EXPANSION. The omitted category is EXPANSION � 1 YEAR PRE EXPANSION.
Controls include single year of respondent age, education (less than high school, some college, college or more; the omitted category is high
school), sex, race (Black/African American, other race; the omitted category is White), and Hispanic ethnicity (the omitted category is non-
Hispanic), and state and year fixed effects. DV, dependent variable. The p-values of F-tests of the joint significance of pre-trend coefficient
estimates are as follows for Figure 2 (A) 0.85; (B) 0.81; (C) 0.85; (D) 0.87.
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show that the parallel trends assumption was supported for these

spending and utilization outcomes. For inpatient stays (conditional on

any), the event study results indicate significant increases in some, but

not all, post-period years relative to baseline. For institutional outpatient

spending/use on the extensive margin, increases were observed in the

first two years of ACA Medicaid expansion but were not statistically sig-

nificant at the 5% level (Figure 2A,C; p < 0.10). Figures A1 and A2 pre-

sent event study results for Medicaid and Part B enrollment.

Table A2 reports results from DD models of indicators for selec-

tion into the sample. Relative to nonexpansion state residents Medic-

aid expansion was not associated with a differential likelihood of

having Medicare claims data, residing in the community, or having

full-year Medicare or traditional Medicare. Further, Table A2 shows

that the finding for our primary measure of total outpatient institu-

tional spending on the extensive margin is also observed for a binary

measure of Medicare reimbursement alone.

Tables A3–A4 report results from sensitivity analyses that tested

whether Table 1 results were robust to using different sample restric-

tions or including additional covariates. Most signs and magnitudes of

the estimated associations between Medicaid expansion and study

outcomes were similar to our main results. When we include 65–

68-year-olds who may experience delayed direct effects (Table A3),

estimated effects on the likelihood of having any institutional outpa-

tient spending or utilization are slightly smaller and estimated less pre-

cisely (p < 0.10).

4 | DISCUSSION

This study found that Medicaid expansion was associated with

increases in outpatient care for older low-income Medicare beneficia-

ries. Because we focused on adults too old to be directly impacted by

the ACA Medicaid expansion to persons under age 65, these increases

in utilization and spending are consistent with the spillover effects of

new or more generous coverage, as opposed to delayed, direct effects

of Medicaid expansion. We provide the first evidence that another

indirect benefit of the Medicaid expansion to working-age adults was

increased Medicare Part B enrollment, reflecting new coverage for

outpatient and physician care. We confirm prior work finding an

increase in dual Medicare–Medicaid enrollment, which effectively

increases insurance generosity. For Part B, Medicare enrollees face

premiums ($134/month in 2018) and cost-sharing (in 2018, a $183

annual deductible followed by 20% coinsurance). For most dual enrol-

lees, Medicaid covers those financial obligations.

Our findings add to those reported in prior studies. Similar to

Carey et al.19 we did not observe changes in primary care as measured

by physician office visits. In contrast, we also studied institutional out-

patient care, and found that it increased for respondents in expansion

states relative to those in nonexpansion states. We build on McIner-

ney et al.6 by providing evidence consistent with the hypothesis that

indirect spillover effects on outpatient care are larger than direct, but

delayed, effects and by using administrative measures of utilization

and not self-reports. Our results confirm their findings that ACA

Medicaid expansion increased outpatient care for older adults

responding to the National Health Interview Survey.

Our study has some limitations. Our analysis is limited to tradi-

tional Medicare beneficiaries. Although we used rich data on respon-

dent socioeconomic characteristics and Medicare use, the number of

low-income older adults we studied was relatively small, which limits

our power to detect significant effects. While we used annual mea-

sures from Medicare beneficiary summary files, measures of most

respondent traits, including income, were available from surveys col-

lected every 2 years; thus, available measures of income do not align

with claims-based measures for the years between surveys. Nonethe-

less, the paired survey and claims data offer an advantage over other

studies that use area-level income to identify eligible persons.

Spillover effects are important to document given the costs of

Medicare and benefits to low-income Medicare beneficiaries.

Increased use of outpatient services covered by Part B will have fiscal

implications for the federal budget, and household finances may also

be impacted if Part B premiums rise in response. Our analysis did not

examine whether ACA Medicaid expansions improved health status

by increasing realized access to care, but such potential benefits must

be weighed against Medicare costs. Event study models showed that

Medicaid expansion was associated with immediate increases in some

types of Part B spending on the extensive margin; however, estimated

changes in use/spending 2–4 years after expansion are imprecise,

which makes longer term implications for federal spending unclear.

Future research using larger samples of Part B claims and focusing on

the potential benefits to low-income older adults is warranted.
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APPENDIX A

TABLE A1 Means of demographic characteristics, coverage, spending and utilization, adults aged 69+, and income ≤135% of the federal
poverty level: 2010–2018 health and retirement study.

Variable

2010–2018,
n = 7567
summary statistic

2010–2013, n = 4190

Summary
statistic

Difference between expansion
and non-expansion states (95% CI) p-value

Age, mean 79.67 79.76 0.719 (0.18–1.26) <0.01

Less than high school, % 41.90 44.2 �14.1 (�17.5 to �10.7) <0.001

High school degree, % 35.7 34.9 5.0 (1.7–8.3) <0.01

Some college, % 15.0 13.8 6.7 (4.3–9.1) <0.001

College or more, % 7.4 7.1 2.4 (0.5–4.2) 0.013

Female, % 71.0 71.9 1.1 (�4.3 to 2.0) 0.48

Male, % 29.0 28.1 1.1 (�2.0 to 4.3) 0.48

White, % 75.0 75.8 7.7 (5.0–10.5) <0.001

Black, % 16.2 16.6 �6.5 (�8.8 to �4.2) <0.001

Other race, % 8.8 7.6 �1.3 (�3.1 to 0.6) 0.19

Hispanic, % 16.8 16.8 �6.5 (�9.0 to �4.0) <0.001

Non-Hispanic, % 83.2 83.2 6.5 (4.0–9.0) <0.001

Has Medicaid coverage, % 42.6 42.7 �8.1 (�11.5 to �4.7) <0.001

Number of months Medicaid coverage, mean 4.90 4.93 �0.95 (�1.4 to �0.5) <0.001

Part A enrollment, % 98.3 98.3 �1.8 (�2.6 to �1.0) <.0001

Part B enrollment, % 96.4 97.0 �0.7 (�2.0 to 0.7) 0.33

Any inpatient spending, % 21.3 22.3 �0.6 (�3.5 to 2.3) 0.68

Inpatient spending if any, mean 19,672 20,036 2499 (�989–5988) 0.16

Any inpatient stays, % 21.5 22.5 �0.6 (�3.5–2.3) 0.68

Inpatient stays if any, mean 1.65 1.66 �0.13 (�0.31 to 0.06) 0.18

Any outpatient institutional spending, % 75.5 75.0 �1.1 (�4.0 to 1.9) 0.48

Outpatient institutional spending if any, mean 3314 3038 �66 (�745 to 614) 0.85

Any outpatient institutional visits, % 75.6 75.2 �1.1 (�4.1 to 1.9) 0.47

Outpatient institutional visits if any, mean 6.88 6.46 1.2 (0.63–1.81) <0.001

Any physician/professional provider spending, % 92.5 92.5 �2.9 (�4.8 to �1.0) <0.01

Physician/professional provider spending if any, mean 4101 4156 20.1 (�456 to 497) 0.93

Any physician office visits, % 87.2 87.6 �2.0 (�4.5 to 0.17) 0.07

Physician office visits if any, mean 9.91 9.88 �0.60 (�1.22 to 0.02) 0.06

Note: Weighted means reported for Health and Retirement Study respondents who are aged 69 and older, have Medicare data, have full-year traditional
Medicare enrollment, have income at or below 135% of the federal poverty level, live in the community, and live in states that either expanded Medicaid in
2014 or did not expand Medicaid between 2014 and 2018.
Abbreviation: CI, confidence interval.

TABLE A2 Tests for changes in sample compositional and Medicare (only) spending associated with Medicaid expansion, adults aged 69+,
and income ≤135% of the federal poverty level: 2010–2018 health and retirement study.

Dependent variable
Difference-in-differences
estimate (standard error)

Pre-period mean (mean of level
shown for log-transformed variables) n

Inclusion criteria

Medicare claims matched to surveya �0.015 (0.012) 0.930 15,441

Resides in communityb �0.007 (0.009) 0.916 13,802

Has Medicare all yearb �0.0005 (0.0007) 0.999 13,662

Has traditional Medicare all yearb 0.041 (0.026) 0.618 13,654

Medicare spending onlyc

Any inpatient spending �0.003 (0.024) 0.222 7567

log (real inpatient spending) if any 0.098 (0.123) 18,415 1604

(Continues)
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TABLE A3 Robustness checks of main results.

Include all respondents

aged 65 and above

Include respondents meeting
state-specific eligibility
requirements for the Qualified

Medicare Beneficiary Program only

Add controls for potentially

endogenous regressors

Dependent variable
DD estimate
(standard error) n

DD estimate
(standard error) n

DD estimate
(standard error) n

Has Medicaid coverage (any month) 0.105*** (0.030) 8770 0.119** (0.045) 3766 0.088** (0.036) 7457

Number of months of Medicaid coverage 1.293*** (0.369) 8770 1.556*** (0.530) 3766 1.104** (0.431) 7457

Part A enrollment 0.011** (0.005) 8770 0.003 (0.013) 3766 0.006 (0.005) 7457

Part B enrollment 0.028* (0.014) 8770 0.023** (0.009) 3766 0.026** (0.013) 7457

Any inpatient spending �0.006 (0.022) 8770 0.035 (0.026) 3766 �0.003 (0.019) 7457

log (real inpatient spending), if any 0.087 (0.090) 1813 0.204 (0.171) 798 0.125 (0.107) 1580

Any inpatient stays �0.005 (0.022) 8770 0.043 (0.026) 3766 �0.002 (0.020) 7457

log (inpatient stays), if any 0.094* (0.055) 1838 0.179* (0.104) 809 0.134** (0.058) 1603

Any outpatient institutional spending 0.034* (0.020) 8770 0.059* (0.029) 3766 0.050*** (0.016) 7457

log (real outpatient institutional

spending), if any

0.132 (0.094) 6479 0.204 (0.125) 2792 0.181** (0.084) 5540

Any outpatient institutional visits 0.036* (0.020) 8770 0.056* (0.029) 3766 0.052*** (0.017) 7457

log (outpatient institutional visits), if any 0.034 (0.055) 6490 0.068 (0.093) 2799 0.038 (0.065) 5549

Any physician/professional provider spending 0.015 (0.020) 8770 0.021 (0.016) 3766 0.027 (0.016) 7457

log (physician/professional

provider spending), if any

�0.078 (0.053) 8043 0.103 (0.097) 3533 0.029 (0.054) 6915

Any physician office visits �0.021 (0.024) 8770 0.029 (0.023) 3766 0.001 (0.020) 7457

log (physician office visits), if any �0.044 (0.069) 7559 0.009 (0.088) 3319 �0.049 (0.054) 6535

Note: The difference-in-differences (DD) estimate column presents coefficient estimates for EXPANSION � POST from separate regressions estimated on

2010–2018 Health and Retirement Study respondents who are aged 69 and older, have Medicare data, have full-year traditional Medicare enrollment,

have income at or below 135% of the federal poverty level, live in the community, and live in states that either expanded Medicaid in 2014 or did not

expand Medicaid between 2014 and 2018. All regressions are weighted and include controls for single year of respondent age, education (less than high

school, some college, college or more; the omitted category is high school), sex, race (Black, other race; the omitted category is White), and Hispanic

ethnicity (the omitted category is non-Hispanic), and state and year fixed effects. See text for details on exclusions/inclusions. The DD estimates presented

reflect absolute, not relative, effects. Standard errors are clustered by state.

***p < 0.001; **p < 0.05; *p < 0.1.

TABLE A2 (Continued)

Dependent variable

Difference-in-differences

estimate (standard error)

Pre-period mean (mean of level

shown for log-transformed variables) n

Any outpatient institutional spending 0.050** (0.020) 0.744 7567

log (real outpatient institutional spending) if any 0.096 (0.099) 2393 5582

Any physician/professional provider spending 0.027 (0.018) 0.912 7567

log (physician/professional provider spending) if any �0.0002 (0.053) 3306 6938

Note: The difference-in-differences (DD) estimate column presents coefficient estimates and standard errors for EXPANSION � POST from separate

regressions. Controls include single year of respondent age, education (less than high school, some college, college or more; the omitted category is high

school), sex, race (Black, other race; the omitted category is White), and Hispanic ethnicity (the omitted category is non-Hispanic) and state and year fixed

effects. The DD estimates presented reflect absolute, not relative, effects. Standard errors are clustered by state.
aEstimated on 2010–2018 Health and Retirement Study respondents who are aged 69 and older with income at or below 135% of the federal poverty

level and live in states that either expanded Medicaid in 2014 or did not expand Medicaid between 2014 and 2018.
bEstimated on the sample in Note (a), conditional on meeting the restrictions shown in previous rows.
cModels estimated on 2010–2018 Health and Retirement Study respondents who are aged 69 and older, have Medicare data, have full-year traditional

Medicare enrollment, have income at or below 135% of the federal poverty level, live in the community, and live in states that either expanded Medicaid in

2014 or did not expand Medicaid between 2014 and 2018.

**p < 0.05.

1032 MELLOR ET AL.Health Services Research



TABLE A4 Additional robustness checks of main results.

Drop respondents with
spouses residing in
nursing facilities

Drop respondents in states
with early Affordable
Care Act expansions

Drop respondents in states
with 2010–2013 expansions
to childless adults

Dependent variable
DD estimate
(standard error) n

DD estimate
(standard error) n

DD estimate
(standard error) n

Has Medicaid coverage (any month) 0.098** (0.039) 7534 0.149*** (0.038) 6346 0.098** (0.041) 6977

Number of months of Medicaid coverage 1.213** (0.473) 7534 1.812*** (0.454) 6346 1.231** (0.497) 6977

Part A enrollment 0.004 (0.005) 7534 0.004 (0.006) 6346 0.007 (0.005) 6977

Part B enrollment 0.024* (0.013) 7534 0.031** (0.012) 6346 0.022 (0.014) 6977

Any inpatient spending �0.003 (0.024) 7534 0.019 (0.024) 6346 �0.009 (0.026) 6977

log (real inpatient spending), if any 0.106 (0.114) 1604 0.015 (0.130) 1362 0.096 (0.121) 1472

Any inpatient stays �0.001 (0.026) 7534 0.021 (0.025) 6346 �0.010 (0.027) 6977

log (inpatient stays), if any 0.131* (0.069) 1625 0.080 (0.072) 1379 0.119 (0.071) 1496

Any outpatient institutional spending 0.044** (0.019) 7534 0.052** (0.021) 6346 0.045** (0.021) 6977

log (real outpatient institutional

spending), if any

0.133 (0.098) 5601 0.145 (0.123) 4788 0.148 (0.109) 5172

Any outpatient institutional visits 0.046** (0.019) 7534 0.052** (0.021) 6346 0.047** (0.021) 6977

log (outpatient institutional visits), if any 0.012 (0.068) 5610 0.009 (0.070) 4795 0.019 (0.072) 5181

Any physician/professional provider spending 0.024 (0.019) 7534 0.033 (0.021) 6346 0.018 (0.019) 6977

log (physician/professional provider spending), if any �0.001 (0.054) 6989 �0.040 (0.059) 5931 �0.016 (0.057) 6485

Any physician office visits 0.002 (0.024) 7534 0.003 (0.026) 6346 �0.007 (0.024) 6977

log (physician office visits), if any �0.049 (0.054) 6602 �0.083 (0.055) 5594 �0.043 (0.060) 6126

Note: The difference-in-differences (DD) estimate columns present coefficient estimates for EXPANSION � POST from separate regressions estimated on

2010–2018 Health and Retirement Study respondents who are age 69 and older, have Medicare data, have full-year traditional Medicare enrollment, have

income at or below 135% of the federal poverty level, live in the community, and live in states that either expanded Medicaid in 2014 or did not expand

Medicaid between 2014 and 2018. All regressions are weighted and include controls for single year of respondent age, education (less than high school,

some college, college or more; the omitted category is high school), sex, race (Black, other race; the omitted category is White), and Hispanic ethnicity (the

omitted category is non-Hispanic), and state and year fixed effects. See text for details on exclusions/inclusions. The DD estimates presented reflect

absolute, not relative, effects. Standard errors are clustered by state.

***p < 0.001; **p < 0.05; *p < 0.1.
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F IGURE A1 Event study of Medicaid enrollment, 2010–2018.
Estimated on 2010–2018 Health and Retirement Study respondents
who are aged 69 and older, have Medicare data, have full-year
traditional Medicare enrollment, have income at or below 135% of
the federal poverty level, live in the community, and live in states that
either expanded Medicaid in 2014 or did not expand Medicaid
between 2014 and 2018. Weighted coefficients and 95-percent
confidence intervals shown for EXPANSION � 4 YEARS PRE
EXPANSION; EXPANSION � 3 YEARS PRE EXPANSION; EXPANSION
� 2 YEARS PRE EXPANSION; EXPANSION � YEAR OF EXPANSION;
EXPANSION � 1 YEAR POST EXPANSION; EXPANSION � 2 YEARS
POST EXPANSION; EXPANSION � 3 YEARS POST EXPANSION; and
EXPANSION � 4 YEARS POST EXPANSION The omitted category is
EXPANSION � 1 YEAR PRE EXPANSION. Controls include single year
of respondent age, education (less than high school, some college,
college or more; the omitted category is high school), sex, race (Black,
Other Race; the omitted category is White), and Hispanic ethnicity
(the omitted category is non-Hispanic), and state and year fixed
effects. The p-value for individual interaction terms are 0.007 (year 0),
p = 0.66 (year 1), 0.36 (year 2), 0.09 (year 3), and 0.06 (year 4). The p-
value of an F-test of the joint significance of pre-trend coefficient
estimates is 0.55.

F IGURE A2 Event study part B Medicare enrollment, 2010–
2018. Estimated on 2010–2018 Health and Retirement Study
respondents who are aged 69 and older, have Medicare data, have
full-year traditional Medicare enrollment, have income at or below
135% of the federal poverty level, live in the community, and live in
states that either expanded Medicaid in 2014 or did not expand
Medicaid between 2014 and 2018. Weighted coefficients and
95-percent confidence intervals shown for EXPANSION � 4 YEARS
PRE EXPANSION; EXPANSION � 3 YEARS PRE EXPANSION;
EXPANSION � 2 YEARS PRE EXPANSION; EXPANSION � YEAR OF
EXPANSION; EXPANSION � 1 YEAR POST EXPANSION; EXPANSION
� 2 YEARS POST EXPANSION; EXPANSION � 3 YEARS POST
EXPANSION; and EXPANSION � 4 YEARS POST EXPANSION The
omitted category is EXPANSION � 1 YEAR PRE EXPANSION. Controls
include single year of respondent age, education (less than high
school, some college, college or more; the omitted category is high
school), sex, race (Black, Other Race; the omitted category is White),
and Hispanic ethnicity (the omitted category is non-Hispanic), and
state and year fixed effects. p-value for individual interaction terms
are 0.30 (year 0), p = 0.34 (year 1), 0.92 (year 2), 0.32 (year 3), and
0.18 (year 4). The p-value of an F-test of the joint significance of pre-
trend coefficient estimates is 0.88.
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