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eMethods. Supplemental Description of Methods 

 
A. Background on Medicare and the age-based discontinuity in program eligibility 

A1. Age-based discontinuity in eligibility for Medicare 

The Medicare program is a (nearly) universal health insurance program for people age 65 or 

older, and younger people with disabilities with End Stage Renal Disease (ESRD). Medicare has 

multiple parts; it provides hospital insurance via Part A, coverage for outpatient and other 

medical services via Part B, and drug coverage via Part D. Individuals become eligible for 

premium-free Medicare Part A when they turn 65 if they or their spouse have worked and paid 

Medicare taxes for at least 10 years. Since nearly all Americans qualify for Medicare based on 

their (or their spouses) work history, this creates a large age-based discontinuity in eligibility for 

Medicare at age 65.1 A number of prior studies have leveraged this discontinuity to estimate the 

causal effects of Medicare coverage.1–3 
 

A2. Transitions in coverage at age 65 

As a result of the age-based discontinuity in eligibility at age 65, most people in the United 

States undergo a transition in health insurance coverage at 65. For those who were previously 

uninsured, and who qualify for Medicare, turning age 65 provides them with health insurance 

coverage where previously they had none; they transition from uninsured to insured. For people 

who are covered at age 64, the transition when they turn 65 changes the composition of their 

coverage. For those with Medicaid or employer-sponsored insurance, for example, Medicare 

typically becomes their primary payer with their prior source of coverage becoming secondary. 

This can affect the generosity of their coverage, the network of providers they have access to, 

and their covered benefits.1 

 

B. Additional details on the primary data sources and sample construction 
B1. Behavioral Risk Factor Surveillance Survey 

This section describes our primary data source, the Behavioral Risk Factor Surveillance Survey. 

 
1 Additional details on Medicare eligibility criteria are available on the U.S. Department of Health & Human 
Services website at: https://www.hhs.gov/answers/medicare-and-medicaid/who-is-elibible-for-
medicare/index.html  

https://www.hhs.gov/answers/medicare-and-medicaid/who-is-elibible-for-medicare/index.html
https://www.hhs.gov/answers/medicare-and-medicaid/who-is-elibible-for-medicare/index.html
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Overview of the BRFSS 

The BRFSS is a health-related telephone survey established in 1984 that now collects data on 

health-related risk behaviors, chronic health conditions, and the use of preventive services from 

all 50 states, completing more than 400,000 adult interviews each year.2 There were 2,434,320 

person-years in our BRFSS sample. 

 

Study variables 

From the BRFSS, we assessed respondents’ demographics, access to health care, and self-

reported health. As respondent demographics, we assessed race/ethnicity, levels of education, 

employment status, marital status, income category, and sex. To measure access to health care, 

we assessed whether respondents reported having health insurance, having a usual source of 

care, or being unable to see a doctor due to cost. To measure health, we assessed whether 

respondents reported being in “poor” self-reported health, “fair” self-reported health, or “good or 

better” self-reported health which we defined as “good,” “very good,” or “excellent” health. 

 

Survey response rates by year 

Figure S1 reports BRFSS response rates by year. Since the BRFSS is a state-led survey, response 

rates are reported at the state-level, separately for cellphone and landline respondents. Figure S1 

plots the median of the state-level response rates each year. 

 

Sample inclusion criteria 

We limited to 2008-2018 BRFSS data and respondents aged 50-79. Respondents were only 

included if their race/ethnicity was reported as white, Black, or Hispanic. We excluded 

observations that had missing data for any of our primary outcomes (i.e., health insurance, usual 

source of care, cost-related barriers to care, and self-reported health). 

 

B2. CDC-WONDER Data 

 
2 Additional detail on the BRFSS is available at the Center for Disease Control and Prevention website at: 
https://www.cdc.gov/brfss/about/index.htm  

https://www.cdc.gov/brfss/about/index.htm
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This section discusses the CDC-WONDER data we use to measure all-cause mortality. We 

retrieved the CDC-WONDER data on 03/27/2020 for all deaths recording during the years 2008-

2018. We retrieved the data collapsed at the state, year, age, and race/ethnicity group. We 

grouped deaths into white and non-white, with the white group comprising of white, non-

Hispanics, and the non-white group comprising Blacks and Hispanics. There were 44,587 state-

age-year observations in our CDC WONDER data. 

 

C. Additional details on our primary statistical analysis 
C1. Method for estimating confidence intervals in adjusted discontinuities in disparities 

To estimate the confidence intervals for our adjusted discontinuities, we use the underlying 

standard error and bias estimates from the racial/ethnic group-specific discontinuities (e.g., 

𝛽𝛽{𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵} and 𝛽𝛽{𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖}) . The adjusted discontinuity in disparities for Black vs. white is 

𝜙𝜙{𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏,𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖} = 𝛽𝛽{𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵} − 𝛽𝛽{𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖}, the difference in the group-specific discontinuity estimates. 

Since each estimate is independent, calculating the variance of 𝜙𝜙{𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏,𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖} is a straightforward 

application of the delta method: 𝑉𝑉𝑉𝑉𝑉𝑉�𝜙𝜙{𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵,𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖}� = 𝑉𝑉𝑉𝑉𝑉𝑉�𝛽𝛽{𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵}� + 𝑉𝑉𝑉𝑉𝑉𝑉(𝛽𝛽{𝑤𝑤ℎ𝑖𝑖𝑖𝑖𝑖𝑖}). To 

account for the potential bias in the extrapolation due to the discrete running variables, we follow 

the application of the delta method from Appendix B.1.1 of Armstrong and Kolesar (2020), and 

adjust our confidence intervals accordingly.4,5 

 

C2. Multiple inference correction 

We use the Benjamini-Hochberg procedure to account for testing of multiple outcomes. In Table 

1, we report p-values from a set of statistical tests assessing whether there was a change in 

racial/ethnic disparities after age 65. To adjust for the multiple outcomes we examined within 

each domain, we apply the Benjamini-Hochberg procedure to control the false discovery rate at 

the 5% significance level by domain. Additional details on this procedure are available 

elsewhere.6 

 

C3. Approach to measuring what share of the change in racial/ethnic disparities after age 65 was 

driven by closing the racial/ethnic gap within states 

After documenting a large reduction in national-level racial/ethnic disparities at age 65 for 

measures of health insurance, health care access, and health, we perform a decomposition using 
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our state-level estimates of the reduction in disparities to understand the drivers of the reduction 

in the disparity at the national-level. Since racial/ethnic groups are concentrated geographically 

(e.g., Blacks in the South), it is possible that the national level reduction in disparities reflects the 

larger impacts of Medicare in regions of the country where non-whites reside. For example, if 

the effects of Medicare on coverage, access, and health are largest in the South (for all 

race/ethnicities) they may nevertheless have the effect of reducing national-level racial/ethnic 

disparities since the South represents a disproportionate share of the non-white population. 

Another possibility is that large disparities exist between racial/ethnic groups within-states and 

Medicare reduces national-level disparities by closing the gaps between non-whites and whites 

within states. 

 To answer this question, we use state-level estimates of the pre-Medicare racial/ethnic 

disparity and our estimated effects of Medicare by race/ethnicity and by state to decompose the 

national-level reduction in disparities for a particular outcome as follows: 

𝜃𝜃𝑁𝑁𝑁𝑁 − 𝜃𝜃𝑊𝑊 = �(𝜃𝜃𝑁𝑁𝑁𝑁,𝑠𝑠

51

𝑠𝑠=1

− 𝜃𝜃𝑊𝑊,𝑠𝑠)𝜋𝜋𝑠𝑠,𝑊𝑊
���������������
Changes in disparities 
within−state at 65

+ �𝜃𝜃𝑁𝑁𝑁𝑁,𝑠𝑠(𝜋𝜋𝑠𝑠,𝑁𝑁𝑁𝑁

51

𝑠𝑠=1

− 𝜋𝜋𝑠𝑠,𝑊𝑊)
�����������������

Differences across states in where
Medicare′s effects are largest

 

where 𝜃𝜃𝑁𝑁𝑁𝑁,𝑠𝑠 and 𝜃𝜃𝑊𝑊,𝑠𝑠 are the adjusted discontinuities at age 65 for nonwhites (“NW”) and 

whites (W”) respectively, in state s for any given outcome. Let 𝜋𝜋𝑠𝑠,𝑊𝑊 be the share of the national 

white population that resides in state s and  𝜋𝜋𝑠𝑠,𝑁𝑁𝑁𝑁 be the share of the national nonwhite 

population that resides in state s. The choice to weight by 𝜋𝜋𝑠𝑠,𝑊𝑊 in the first term is arbitrary, as in 

a Oaxaca-Blinder decomposition.7–9 

The decomposition is related to the evidence presented in eFigure 4. This figure captures, 

intuitively, the covariance between the post-Medicare disparity and the pre-Medicare disparity, 

at age 65. If that covariance is zero, then the slope coefficient is exactly 1 (this would be the 

case, for example, if the disparity were exactly zero post-Medicare). If the covariance differs 

from zero, it suggests that the pre-Medicare level of disparity is predictive of the impact of 

Medicare, and hence location would matter (and hence the reweighting across-states could 

explain a significant share). Instead, we see in eFigure 4 a slope very close to 1, consistent with 

the results of our decomposition suggesting that within state changes in disparities dominate. 
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C4. Empirical Bayes Shrinkage 

To address noisiness caused by small sample sizes in our state-level estimates in Figure 3, we 

shrink the estimates using a standard empirical Bayes procedure. The procedure shrinks each 

state-level coefficient towards the overall average. The relative shrinkage of the estimate is a 

function of each state-level estimate's standard error—estimates with larger error are shrunk 

further towards the overall mean.10,11 This approach substantially reduces the mean-squared error 

of the estimates and prevents states with tiny minority population shares from being outliers.  
 
 
D. Sensitivity analyses and robustness 
The section describes how we assess the robustness of our results to alterations of our statistical 

model, including alternate bandwidths, alternate functional forms, and the inclusion of 

respondent-level covariates.  

 

D1. Testing the sensitivity of our nonparametric results to alternative kernels and bounds on the 

second derivative of the age function 

For each racial/ethnic group and each outcome, we use the R package RDHonest (Link here: 

https://github.com/kolesarm/RDHonest) to implement a data-driven process that selects an 

optimal bandwidth that balances bias and variance, accounting for the discreteness of our 

running variable.4,5 We then run a local linear regression with a uniform kernel using the selected 

bandwidth. We perform two sensitivity checks on this model. First, we assess how robust our 

results are to using a triangular kernel, which places more weight on the observations closer to 

the cutoff than observations farther from the cutoff. Second, the RD Honest model requires 

researchers to set a bound on the second derivative of the function that relates the outcomes and 

age. We set this bound to be a function of the size of the coefficient on the squared term in a 

quadratic model relating our outcomes to age on the left side of the discontinuity (e.g., the 

estimated second derivative).12 Specifically, we scale this coefficient by K, with our primary 

specification multiplying the second derivative by K = 2. In robustness checks, we assess the 

sensitivity of our results to using K = 1 or K = 4. Intuitively, as this K scaling factor grows, we 

allow for more potential misspecification (and bias) in our estimates, which will lead our 

estimates to be estimated with a smaller bandwidth and larger confidence intervals (since the 

https://github.com/kolesarm/RDHonest


 

© 2021 American Medical Association. All rights reserved. 

estimation procedure will account for this bias). We present the results of these sensitivity tests 

in eTable 2. 

 

D2. Testing the sensitivity of our results to using parametric regression discontinuity models 

For transparency, we also assess the robustness of our results to several parametric regression 

discontinuity models. We estimate regression discontinuity models that model the relationship 

between our outcome and age using linear or quadratic age trends (that vary around the cutoff) 

for bandwidths ranging from 3 to 15 years around the Medicare eligibility age. We also select a 

bandwidth in the center of that range, 10 years, and present a full set of results based on a 

parametric model with linear age trends (eTable 3). We then assess whether these results are 

sensitivity to the inclusion of controls, which we cannot incorporate into our primary local linear 

regression discontinuity models (eTable 4). 

 

D3. Testing for smoothness in BRFSS response rates at the discontinuity 

We also assess whether response rates in the BRFSS trend smoothly across the discontinuity. We 

performed two sets of statistical tests. First, we assessed whether item response rates trended 

smoothly at the discontinuity. We present the results of this test in eTable 5, which reports the 

results of estimating our RDHonest regression discontinuity model on the response rate for each 

of our outcomes separately by race. We report the expected response rate at age 65 and the 

adjusted discontinuity. Reassuringly, the response rates for our outcomes are generally very high 

and we do not evidence of large discontinuities at age 65. Second, we performed a McCrary test  

on our primary analytic sample. We failed to reject a discontinuous change in the density of our 

observations across the age threshold (p = 0.25), suggesting that there is no discontinuous change 

in unit responses across the Medicare age eligibility threshold. This test was implemented using 

the rddensity package in R.
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eTable 1. Share of the Reduction in Discontinuities in Racial/Ethnic Disparities After 65 Due to Within-State 
Reductions in Disparity  
   

 White-Black Disparity  White-Hispanic Disparity 
  

Expected 
Disparitya 

Adjusted 
Discontinuity 
in Disparity 
(95% CI)b 

% 
Reduction 

in 
Disparity 

% of Reduction 
Due to Within-

State 
Reductions  
in Disparity 

Expected 
Disparity† 

Adjusted 
Discontinuity 
in Disparity 
(95% CI)b 

% 
Reduction 

in 
Disparity 

% of Reduction 
Due to Within-

State 
Reductions  
in Disparity 

Insurance coverage (%) 5.7 -3.0 
(-5.1, -0.9) 53% 92%   14.6 -7.4 

(-9.5, -5.3) 51% 98% 

Healthcare access          

Have a usual source of 
care (%) 1.2 -1.2 

(-3.2, 0.7) 100% 95% 
 

10.5 -3.0 
(-6.1, 0.0) 29% 88% 

Unable to see physician in 
past year because of cost 
(%) 

-5.8 1.5 
(-0.8, 3.8) 26% 95% 

 
-11.4 4.5 

(2.4, 6.7) 39% 88% 

Received a flu vaccination 
in past year (%) 11.0 -0.7 

(-3.1, 1.7) 6% – 
 

8.1 -4.8 
(-8.4, -1.3) 59% 109% 

Health          
Poor self-reported health 
(%) -4.4 2.4 

(0.8, 4.0) 55% 100%  -8.9 3.6 
(1.1, 6.1) 40% 87% 

Fair self-reported health 
(%) -11.3 -0.5 

(-2.6, 1.7) -4% – 
 

-17.5 -1.0 
(-4.1, 2.2) -6% – 

Good or better self-
reported health (%) 15.9 -1.8 

(-4.5, 0.9) 11% – 
 

26.8 -2.1 
(-6.1, 1.8) 8% – 

Mortality rate (per 
100,000)  

-641.5 -4.3 
(-77.2, 68.5) -0.7% – 

 
228.7 -2.0 

(-72.6, 68.5) 1% – 

 

a   Column presents the expected disparity at age 65, the age eligibility threshold for Medicare, based on the linear relationship between age and the outcomes for 
nonwhite and white populations. The expected disparity subtracts the expect mean for nonwhites from the expected mean for whites at age 65. 

b  Adjusted discontinuity estimates are in percentage points.
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eTable 2. Medicare Eligibility Age-Related Discontinuities in White-Black 
Disparities in Coverage, Access, and Health by Statea 

 

 

 

a  Table presents the expected disparity at age 65, the age eligibility threshold for Medicare, based on the local 
linear relationship between age and the outcomes for Black and white populations. The expected disparity 
subtracts the expected mean for Black populations from the expected mean for white populations at age 65. The 
table also presents the adjusted discontinuity in the disparity and bias-corrected 95% confidence intervals 
estimated using our RDHonest regression discontinuity model (eMethods). The estimated discontinuities in this 
table are not shrunk and so the point estimates do not match those in eFigure 4. 
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eTable 3. Medicare Eligibility Age-Related Discontinuities in White-Hispanic 
Disparities in Coverage, Access, and Health by Statea 

 

 

 

a  Table presents the expected disparity at age 65, the age eligibility threshold for Medicare, based on the local 
linear relationship between age and the outcomes for Hispanic and white populations. The expected disparity 
subtracts the expected mean for Hispanic populations from the expected mean for white populations at age 65. 
The table also presents the adjusted discontinuity in the disparity and bias-corrected 95% confidence intervals 
estimated using our RDHonest regression discontinuity model (eMethods). The estimated discontinuities in this 
table are not shrunk and so the point estimates do not match those in eFigure 4. 
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eTable 4. Robustness of Primary Regression Discontinuity Estimates to Alterations in the Statistical Model 

 

 

a   Columns present our primary local linear regression discontinuity estimates of the adjusted discontinuity in the white-Black and white-Hispanic disparities. 
b   Columns present sensitivity checks that vary the bound on the second derivative of the function that relates our outcomes to age. Columns present results 

based on a local linear regression model with a uniform kernel. 
  

 
Adjusted Discontinuity in White-Black Disparity 

(95% CI)  
Adjusted Discontinuity in White-Hispanic Disparity 

(95% CI) 

  
Primary 

estimatea 
(K=2) 

Alternative 
with K = 1b 

Alternative 
with K = 4b 

Triangular 
kernel 
(K=2) 

  
Primary 

estimatea 
(K=2) 

Alternative 
with K = 1b 

Alternative 
with K = 4b 

Triangular 
kernel 
(K=2) 

Insurance coverage (%) -3.0  
(-5.1,-0.9) 

-2.9  
(-4.6,-1.1) 

-2.9  
(-5.5,-0.3) 

-2.9  
(-4.9,-0.9) 

 -7.4  
(-9.5,-5.3) 

-7.6  
(-9.6,-5.6) 

-7.0  
(-9.4,-4.7) 

-7.2  
(-9.4,-4.9) 

Healthcare access          

Have a usual source of care 
(%) 

-1.2  
(-3.2,0.7) 

-1.7  
(-3.3,-0.1) 

-0.8  
(-3.2,1.5) 

-1.5  
(-3.4,0.3) 

 -3.0  
(-6.1,0.0) 

-2.6  
(-5.2,0.0) 

-2.0  
(-5.8,1.8) 

-2.3  
(-5.2,0.7) 

Unable to see physician in 
past year because of cost 
(%) 

1.5  
(-0.8,3.8) 

1.3  
(-0.6,3.2) 

2.0  
(-0.8,4.8) 

1.3  
(-0.9,3.5) 

 4.5  
(2.4,6.7) 

4.4 
(2.4,6.5) 

4.8 
(2.4,7.1) 

3.8 
(1.5,6.2) 

Received flu vaccination in 
past year (%) 

-0.7  
(-3.1,1.7) 

-0.2  
(-2.4,2.0) 

0.1  
(-2.7,3.0) 

0.1  
(-2.3,2.6) 

 -4.8  
(-8.4,-1.3) 

-4.3  
(-7.5,-1.2) 

-4.7  
(-9.0,-0.5) 

-4.0  
(-7.5,-0.4) 

Health          

Poor self-reported health (%) 2.4  
(0.8,4.0) 

2.3 
(1.0,3.7) 

1.8 
(0.0,3.7) 

2.1  
(0.5,3.6) 

 3.6  
(1.1,6.1) 

3.9 
(1.8,6.1) 

3.9 
(0.9,6.8) 

3.8 
(1.4,6.3) 

Fair self-reported health (%) -0.5  
(-2.6,1.7) 

0.1  
(-1.8,2.0) 

0.4  
(-2.1,3.0) 

-0.3  
(-2.3,1.8) 

 -1.0  
(-4.1,2.2) 

-0.3  
(-3.1,2.5) 

-1.9  
(-5.6,1.9) 

-1.1  
(-4.2,2.0) 

Good or better self-reported 
health (%) 

-1.8  
(-4.5,0.9) 

-1.9  
(-4.2,0.5) 

-1.2  
(-4.4,1.9) 

-1.6  
(-4.2,1.0) 

 -2.1  
(-6.1,1.8) 

-3.0  
(-6.4,0.5) 

-2.7  
(-7.4,2.0) 

-2.4  
(-6.2,1.5) 

Mortality rate (per 100,000) -4.3  
(-77.2,68.5) 

-8.1  
(-67.3,51.1) 

-13.5  
(-98.5,71.5) 

-5.6  
(-73,0,61.7) 

 -2.0  
(-72.6,68.5) 

-9.7  
(-69.2,49.8) 

-1.4  
(-87.3,84.4) 

1.9  
(-65.6,69.5) 
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eTable 5. Robustness of Regression Discontinuity Results to Using Parametric Model with Linear Age Trend and 
10 Year Bandwidth 
 

 

a   Columns present the expected mean at age 65, the age eligibility threshold for Medicare, based on the linear relationship between age and the outcome. The 
expected means contain the counterfactual outcome at age 65 in the absence of the treatment (i.e., the expected outcome at age 65 without Medicare).  

b   Column presents the expected disparity at age 65, the age eligibility threshold for Medicare, based on the linear relationship between age and the outcomes for 
nonwhite and white populations. The expected disparity subtracts the expect mean for nonwhites from the expected mean for whites at age 65. 

c   Benjamini-Hochberg corrected p-values are presented in brackets. 
d  Adjusted discontinuity estimates are in percentage points. 

 White  Black  Hispanic  White-Black Disparity  White-Hispanic Disparity 
  

Expected 
Meana 

Adjusted 
Discontinuity 

(95% CI)d 
 Expected 

Meana 

Adjusted 
Discontinuity 

(95% CI)d 

 

Expected 
Meana 

Adjusted 
Discontinuity 

(95% CI)d 

 

Expected 
Disparityb 

Adjusted 
Discontinuity 
in Disparity 
(95% CI)d 

P-valuec 

 

Expected 
Disparityb 

Adjusted 
Discontinuity 
in Disparity 
(95% CI)d 

P-valuec 

Insurance coverage (%) 92.5 6.1 
(5.9,6.4)  87.1 9.2 

(8.0,10.4) 
 77.0 14.0 

(11.7,16.4) 
 5.4 -3.1 

(-4.3, -1.9) 
<.001 

[<0.001] 
 15.4 -7.9 

(-10.3, -5.6) 
<.001 

[<0.001] 
Healthcare access                 

Have a usual source of 
care (%) 92.6 1.3 

(0.9,1.6)  90.5 3.2 
(1.9,4.4) 

 
82.1 4.0 

(1.5,6.5) 
 

2.1 -1.9 
(-3.2, -0.6) 

0.005 
[0.02] 

 
10.4 -2.7 

(-5.2, -0.2) 
0.034 
[0.05] 

Unable to see physician 
in past year because of 
cost (%) 

8.1 -3.3 
(-3.6,-2.9)  13.8 -4.3 

(-5.8,-2.8) 

 
19.0 -6.2 

(-8.7,-3.8) 

 
-5.7 1.0 

(-.5, 2.6) 
0.18 

[0.36] 

 
-11.0 3.0 

(0.5, 5.4) 
0.019 

[0.038] 

Received flu vaccine in 
past year (%) 53.7 2.5 

(1.8,3.1)  42.6 1.9 
(-0.5,4.4) 

 
45.8 7.2 

(3.7,10.7) 

 
11.1 0.5 

(-2.0, 3.0) 
0.69 

[0.79] 

 
7.9 -4.8 

(-8.3, -1.2) 
0.008 
[0.02] 

Health                 
Poor self-reported 
health (%) 6.4 -1.0 

(-1.2,-0.7)  10.3 -2.6 
(-3.8,-1.4) 

 15.1 -4.2 
(-6.1,-2.3) 

 -3.9 1.7 
(0.4, 2.9) 

0.008 
[0.02] 

 -8.7 3.2 
(1.3, 5.2) 

0.001 
[0.004] 

Fair self-reported 
health (%) 13.7 -0.9 

(-1.3,-0.5)  24.8 -0.2 
(-1.9,1.6) 

 
31.1 0.1 

(-2.7,2.8) 
 

-11.1 -0.7 
(-2.5, 1.1) 

0.42 
[0.56] 

 
-17.4 -1.0 

(-3.8, 1.8) 
0.49 

[0.56] 

Good or better self-
reported health (%) 79.9 1.9 

(1.4,2.3)  64.9 2.8 
(0.9,4.7) 

 
53.8 4.1 

(1.2,7.0) 
 

14.9 -0.9 
(-2.9, 1.1) 

0.36 
[0.56] 

 
26.1 -2.3 

(-5.2, 0.7) 
0.13 

[0.173] 

Mortality rate (per 
100,000)  

1204.7 
-32.0 

(-47.6, -
16.4) 

 1869.7 
-32.1 

(-61.6, -
47.6) 

 
998.9 -24.9 

(-55.7, 5.8) 

 
-665.0 -0.6 

(-32.8, 33.0) 
0.99 

[0.99] 

 
205.8 -7.0 

(-41.5, 27.4) 
0.69 

[0.69] 
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eTable 6. Robustness of primary BRFSS Results to Additionally Adjusting for Individual-Level Covariates in 
Parametric Model with Linear Age Trend and 10 Year Bandwidth 
 

 White  Black  Hispanic  White-Black Disparity  White-Hispanic Disparity 
  

Expected 
Meana 

Adjusted 
Discontinuity 

(95% CI)d 
 Expected 

Meana 

Adjusted 
Discontinuity 

(95% CI)d 

 

Expected 
Meana 

Adjusted 
Discontinuity 

(95% CI)d 

 

Expected 
Disparityb 

Adjusted 
Discontinuity 
in Disparity 
(95% CI)d 

P-valuec 

 

Expected 
Disparityb 

Adjusted 
Discontinuity 
in Disparity 
(95% CI)d 

P-valuec 

Insurance coverage (%) 92.5 6.1 
(5.9,6.4)  87.1 9.1 

(8.0,10.2) 
 77.0 13.7 

(11.5,16.0) 
 5.4 -2.9 

(-4.1, -1.7) 
<.0001 

[0.0007] 
 15.4 -7.6 

(-9.9, -5.3) 
<.0001 

[0.0007] 
Healthcare access                 

Have a usual source of 
care (%) 92.6 1.0 

(0.7,1.3)  90.5 2.8 
(1.6,4.1) 

 
82.1 3.6 

(1.1,6.0) 
 

2.1 -1.8 
(-3.1,-4.9) 

0.007 
[0.025] 

 
10.4 -2.6 

(-5.0, -0.1) 
0.044 

[0.077] 

Unable to see physician 
in past year because of 
cost (%) 

8.1 -3.4 
(-3.7,-3.1)  13.8 -4.0 

(-5.5,-2.5) 

 
19.0 -5.7 

(-8.1,-3.3) 

 
-5.7 0.6 

(-.9,2.1) 
0.44 

[0.62] 

 
-11.0 2.3 

(-0.1, 4.7) 
0.066 

[0.092] 

Received flu vaccine in 
past year (%) 53.7 2.1 

(1.4,2.7)  42.6 1.5 
(-1.0,3.9) 

 
45.8 6.8 

(3.3,10.2) 

 
11.1 0.6 

(-1.9,3.1) 
0.64 

[0.75] 

 
7.9 -4.7 

(-8.2, -1.1) 
0.01 

[0.023] 

Health                 
Poor self-reported 
health (%) 6.4 -1.6 

(-1.8,-1.3)  10.3 -2.7 
(-3.9,-1.5) 

 15.1 -4.6 
(-6.4,-2.7) 

 -3.9 1.2 
(0.0,2.4) 

0.06 
[0.14] 

 -8.7 3.0 
(1.1, 4.9) 

0.002 
[0.007] 

Fair self-reported 
health (%) 13.7 -1.5 

(-1.9,-1.1)  24.8 -0.3 
(-2.0,1.4) 

 
31.1 -0.2 

(-2.8,2.5) 
 

-11.1 -1.2 
(-2.9,0.6) 

0.19 
[0.33] 

 
-17.4 -1.3 

(-4.0, 1.4) 
0.35 

[0.35] 

Good or better self-
reported health (%) 79.9 3.0 

(2.6,3.5)  64.9 2.0 
(1.2,4.9) 

 
53.8 4.7 

(2.0,7.4) 
 

14.9 0.0 
(-1.9, 1.9) 

0.98 
[0.98] 

 
26.1 -1.7 

(-4.4, 1.1) 
0.23 

[0.27] 
 
a   Columns present the expected mean at age 65, the age eligibility threshold for Medicare, based on the linear relationship between age and the outcome. The 

expected means contain the counterfactual outcome at age 65 in the absence of the treatment (i.e., the expected outcome at age 65 without Medicare).  
b   Column presents the expected disparity at age 65, the age eligibility threshold for Medicare, based on the linear relationship between age and the outcomes for 

nonwhite and white populations. The expected disparity subtracts the expect mean for nonwhites from the expected mean for whites at age 65. 
c   Benjamini-Hochberg corrected p-values are presented in brackets. 
d  Adjusted discontinuity estimates are in percentage points. 
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eTable 7. Response Rates at the Discontinuity and Adjusted Discontinuities in Response Rates, by Outcome 
 

 White  Black  Hispanic 
  

Expected 
Response 

Ratea 

Adjusted 
Discontinuity 

(95% CI)b 
 

Expected 
Response 

Ratea 

Adjusted 
Discontinuity 

(95% CI)b 

 
Expected 
Response 

Ratea 

Adjusted 
Discontinuity 

(95% CI)b 

Insurance coverage (%) 99.8 0.09 
(0.04, 0.14)  99.7 0.06 

(-0.16 ,0.28) 
 99.6 0.04 

(-0.29, 0.37) 
Healthcare access         

Have a usual source of care 
(%) 99.7 0.06 

(-0.01, 0.13)  99.5 0.17 
(-0.21 ,0.55) 

 
99.2 0.36 

(-0.03, 0.76) 

Unable to see physician in 
past year because of cost (%) 99.8 0.04 

(-0.02, 0.10)  99.8 -0.19 
(-0.51 ,0.14) 

 
99.8 -0.24 

(-0.75, 0.26) 

Received flu vaccine in past 
year (%) 95.1 0.19 

(-0.10, 0.47)  93.1 0.07 
(-1.56 ,1.71) 

 
89.1 1.25 

(-0.41, 2.92) 

Health         

Poor self-reported health (%) 99.7 -0.02 
(-0.10, 0.07)  99.5 0.09 

(-0.20, 0.38) 
 99.4 -0.66 

(-1.32, 0.00) 

Fair self-reported health (%) 99.7 -0.02 
(-0.10, 0.07)  99.5 0.09 

(-0.20, 0.38) 
 

99.4 -0.66 
(-1.32, 0.00) 

Good or better self-reported 
health (%) 99.7 -0.02 

(-0.10, 0.07)  99.5 0.09 
(-0.20, 0.38) 

 
99.4 -0.66 

(-1.32, 0.00) 
 
a   Columns present the expected response rate at age 65, the age eligibility threshold for Medicare, based on the linear relationship between age and the response 

rate for each outcome. The expected response rate contains the counterfactual response rate at age 65 in the absence of the treatment (i.e., the expected 
response rate at age 65 without Medicare).  

b  Adjusted discontinuity estimates are in percentage points.
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eFigure 1. Behavioral Risk Factor Surveillance System (BRFSS) Response Rates by Year 
 

 
 
Notes: The BRFSS response rates are reported by state. The national-level BRFSS estimates presented in this chart 
reflect the median state-level BRFSS response rate for each year. Response rates for landline- and cellphone-based 
surveys are reported separately. Cellphone-only respondents were introduced in 2011. The annual BRFSS response 
rate data is available at the CDC BRFSS website: https://www.cdc.gov/brfss/annual_data/annual_data.htm
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eFigure 2. National Level Covariate Smoothness Figures, Select Outcomes 
 
 

Panel A. Married          Panel B. Less than high school 

 
 

        Panel C. College graduate               Panel D. Employed 
  

 
 

   Panel E. Income less than $10,000       Panel F. Income more than $75,000 

 
 
 
Notes: For each panel, the share of the population reporting that outcome is plotted by age in years for the study 
period, 2008-2017. For illustrative purposes, the line of best fit based on our local linear regression model on the 
underlying data is plotted. The slope of the lines of best fit are allowed to vary on either side of the Medicare 
eligibility age threshold at 65. The figures provide support for our identifying assumption that there were not large 
changes in respondent characteristics at age 65. 
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eFigure 3. Changes in Racial/Ethnic Disparities, by Region 
 
Panel A. Access to a usual source of care       Panel B. Cost-related barriers to provider access 

       
 

Panel C. Share in Poor Health 

  
Notes: For each outcome, we use our regression discontinuity estimates to plot the adjusted Black-White and 
Hispanic-White disparities for 65 year-olds right before Medicare eligibility (in solid) and right after Medicare 
eligibility (in hollow). The black vertical line is the zero disparity line, to the left (right) a comparison of the mean 
outcome for whites and racial/ethnic minorities indicates that whites are better (worse) off. 
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eFigure 4. Changes in Racial/Ethnic Disparities in Health Insurance Around the Medicare 
Eligibility Age vs. Existing Health Insurance Disparities, by State. 
 

Panel A. Black-White Disparity 
 

 
 

Panel B. Hispanic-White Disparity 

 
Notes: We plot our estimates of the adjusted discontinuity in the disparity in health insurance coverage on the y-axis 
against the preexisting disparity in health insurance coverage among the near-elderly (i.e., expected disparity at 65 
without Medicare) on the x-axis separately by state of residence. We colored each state based on the US. Census 
region it fell within. The states in the upper right-hand quadrant represent those with high pre-existing racial/ethnic 
disparities among the near-elderly and large reductions in the racial/ethnic disparity in health insurance coverage at 
age 65 due to eligibility for Medicare. We used empirical bayes shrinkage to address differences in the precision of 
the state-level estimates across states. Asterisks indicate those states with statistically significant changes in 
coverage disparities at 65. 



 

 

eFigure 5. Sensitivity of Adjusted Discontinuity in Disparity to Alterations in Bandwidth 
and Use of Parametric Regression Discontinuity Models, Black-White Disparity 
 

Panel A. Insurance coverage Panel B. Usual source of care 

  
Panel C. Cost-related barriers to access Panel D. Flu vaccination rates 

  
Panel E. Share in poor health Panel F. Share in good/better health 

  
 
Notes: We plot our parametric regression discontinuity estimates of the adjusted discontinuity in the disparity for 
alternative bandwidths and model specifications. Specifically, we varied our bandwidth from 3 to 15 and, for each 
bandwidth, estimated a model with a linear age trend (“linear”) and a model with a quadratic age trend (“quad”). 
Each model allowed for the age trend to vary on both sides of the Medicare Eligibility Age. 
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eFigure 6. Sensitivity of Adjusted Discontinuity in Disparity to Alterations in Bandwidth 
and Use of Parametric Regression Discontinuity Models, Hispanic-White Disparity 
 

Panel A. Insurance coverage Panel B. Usual source of care 

  

Panel C. Cost-related barriers to access Panel D. Flu vaccination rates 

  
Panel A. Share in poor health Panel B. Share in good or better health 

  
 

Notes: We plot our parametric regression discontinuity estimates of the adjusted discontinuity in the disparity for 
alternative bandwidths and model specifications. Specifically, we varied our bandwidth from 3 to 15 and, for each 
bandwidth, estimated a model with a linear age trend (“linear”) and a model with a quadratic age trend (“quad”). 
Each model allowed for the age trend to vary on both sides of the Medicare Eligibility Age
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