
eAppendix 

Association of Affordable Care Act (ACA) Medicaid Expansion with Reduction of Racial 

Disparities in Timely Cancer Treatment 

Section 1. Study Design and Population 

Section 1.1. Medicaid expansion variable  

Coverage under the Medicaid expansion became effective January 1, 2014 in all states that 

adopted the Medicaid expansion except for the following: Michigan (4/1/2014), New Hampshire 

(8/15/2014), Pennsylvania (1/1/2015), Indiana (2/1/2015), Alaska (9/1/2015), Montana 

(1/1/2016), Louisiana (7/1/2016), Virginia (1/1/2019), Maine (1/10/2019 with coverage 

retroactive to 7/2/2018), and Idaho, Nebraska, and Utah (to be determined). States with Medicaid 

expansion after December 31, 2015 (LA, ME, MT, and VA) were excluded in a sensitivity 

analysis. Arizona, Arkansas, Indiana, Iowa, Michigan, Montana, New Hampshire, New Mexico, 

and Ohio have approved Section 1115 waivers to operate their Medicaid expansion programs in 

ways not otherwise allowed under federal law.  

Refer to the Kaiser Family Foundation website for details on the status of Medicaid expansion by 

state: https://www.kff.org/health-reform/state-indicator/state-activity-around-expanding-

medicaid-under-the-affordable-care-

act/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc

%22%7D 

 

Section 1.2. Diagnosis codes used in cohort selection 

The study included patients diagnosed with advanced or metastatic solid tumors between ages 18 

and 64 years in the deidentified Flatiron Health, Inc. database from January 1, 2011 to January 

31, 2019. We included patients with at least two documented clinic encounters on different days 

occurring on or after January 1, 2011, or after January 1, 2013 for prostate and colorectal.  

We required patients to have at least one month of potential follow-up time after advanced 

diagnosis, until death or February 28, 2019. Patients were included in the first box of the 

eAppendix Figure 1 patient population selection only if the diagnosis was confirmed through 

abstraction from linked pathology reports. The following ICD codes (eAppendix Table 1) were 

used to identify potential patients for further chart review.  

 



eAppendix Table 1. Diagnosis codes used in cohort selection 

Cancer Type Diagnosis codes Target cohort 

confirmed through 

chart review and 

abstraction 

Non-small cell lung 

cancer 

ICD-9 162.x or ICD-10 C34x or C39.9 Locally advanced or 

metastatic disease 

Colorectal cancer ICD-9 153.x or 154.x or ICD-10 C18x, or 

C19x, or C20x, or C21x 

Metastatic disease 

Gastric/esophageal 

cancer 

Gastric: ICD-9 code 151-151.9 (151.x) or 

ICD-10 code  C16-C16.9 (C16.x). 

GEJ/Esophageal: ICD-9 code 150-150.9 

(150.x) or ICD-10 code  C15-C15.9 

(C15.x) 

Locally advanced or 

metastatic disease 

Urothelial cancer ICD-9 188x, 189.1, 189.2, 189.3, or ICD-

10 C65x, C66x, C67x, C68.0 

Regional node 

involvement  or 

metastatic disease 

Breast cancer ICD-9 174.x or 175.x or ICD-10 C50x Metastatic disease 

Prostate cancer ICD 9 code 185x or ICD 10 code C61x Metastatic disease 

Melanoma ICD-9 172.x or ICD-10 C43x or D03x Metastatic disease 

Renal cell 

carcinoma 

ICD-9 189.x or ICD-10 C64x or C65x Metastatic disease 

Note: All patients in the sample had diagnosis and diagnosis date confirmed by chart abstraction.  

 

 



eAppendix Figure 1. Study population selection diagram. Patients with advanced or 

metastatic cancer diagnosed from January 1, 2011 through January 31, 2019, and with possible 

follow-up through February 28, 2019. 

Abbreviations: EHR, electronic health record; NSCLC, non-small cell lung cancer; RCC, renal-

cell cancer. 

 
 

 

  



Section 2. Variable definitions 

Key variables in the regression model are defined here in further detail. The state assigned to 

each patient was based on the location of the clinic where they received care.  

2.1 Race and Ethnicity Variable 

Race was self-reported by patients or classified by providers using the following options defined 

by the electronic health record: Asian, Black or African American, White, or Other Race. 

Ethnicity was self-reported by patients or classified by providers using the following options 

defined by the electronic health record (EHR): “Hispanic or Latin American” or “Missing/Not 

documented.” The “White” level of race categories includes all patients that have structured 

EHR information indicating White race, regardless of Hispanic ethnicity. The “Black” level of 

race category includes any patient with structured EHR information indicating Black or African 

American, regardless of Hispanic ethnicity. If the EHR information about race was missing or 

not documented and the ethnicity was documented as “Hispanic or Latin American”, then the 

race variable was re-coded as “Other.” This was a choice made by the authors to be inclusive in 

the disparity group and restrictive in the reference group for comparison.  

2.2 Diagnosis date 

Diagnosis date is recorded by the provider and therefore may reflect providers’ variation in 

documentation. Based on the variation in physician recorded diagnosis date, there may be some 

treatment dates that occur before the diagnosis date due to line of therapy definition rules that 

allowed first-line treatment to occur up to 14 days prior to the patient's advanced or metastatic 

diagnosis date. Advanced and metastatic diagnoses often occur after initial diagnosis and may 

not be captured in structured fields. The date of advanced or metastatic diagnosis was confirmed 

for every patient in the sample with manual abstraction from structured and unstructured data in 

the electronic medical record.  

 

2.3 Unemployment Rate 

The annual unemployment rate for states was obtained from years 2011-2018. For patients 

diagnosed in 2019, the February 2019 seasonally-adjusted unemployment rate was used 

(https://www.bls.gov/web/laus.supp.toc.htm). Regional and state unemployment tables are 

available at https://www.bls.gov/bls/news-release/home.htm#SRGUNE .  

 



Insurance Type [ALL] Expanded Not expanded p-value 

 N=23749 N=9819 N=13930  

Insurance Category:    0.829 

Commercial 14155 (59.6%) 5837 (59.4%) 8318 (59.7%)  

Medicaid 2293 (9.66%) 961 (9.79%) 1332 (9.56%)  

Other 7301 (30.7%) 3021 (30.8%) 4280 (30.7%)  

 

Section 3. Variability in Timely Treatment between Cancer Types 

The median time to treatment was 32 days and the mean was 62.7 days (95% CI: 61.1 to 64.3). 

Among the treated patients, the unadjusted percentage of timely treatment was similar across the 

advanced and metastatic cancer types included in this study, with slightly higher rates of timely 

treatment for patients with metastatic breast and metastatic prostate cancer, as seen in Figure 3 

and eAppendix Table 2. 

eAppendix Table 2. Probability of timely cancer treatment for each cancer type.  

 Probability of Timely Treatment 

Cancer Type Mean Lower 95% CI Upper 95% CI 

Advanced NSCLC 0.443 0.433 0.452 

Metastatic Colorectal Cancer 0.429 0.417 0.442 

Metastatic Breast Cancer 0.654 0.642 0.665 

Advanced Gastric/Esophageal 

Cancer 
0.486 0.464 0.508 

Advanced Melanoma 0.393 0.366 0.420 

Metastatic Renal Cell 

Carcinoma 
0.399 0.376 0.423 

Advanced Urothelial 

Carcinoma 
0.384 0.353 0.416 

Metastatic Prostate Cancer 0.594 0.565 0.624 



Section 4. Regression Specification Detail 

4.1 Model description 

We fit a model to estimate the difference-in-differences of two probabilities. The multivariable 

regression model compares changes in the racial disparity in timely treatment associated with 

diagnosis under a Medicaid expansion compared to not-expanded. We estimate the following 

model using multivariable regression. 

We controlled for all the clinical, economic, and policy variables that were of interest.  

 

𝑃(𝑇𝑖𝑚𝑒𝑙𝑦𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡) 	= 𝛼	 + 	𝛽	𝑟𝑎𝑐𝑒	 + 		𝛽	𝑒𝑥𝑝𝑎𝑛𝑑𝑒𝑑	 + 𝛽	𝑟𝑎𝑐𝑒 ∗ 𝑒𝑥𝑝𝑎𝑛𝑑𝑒𝑑	 + 

  𝛽	𝑋	 + 	𝛽	𝑎𝑐𝑎	 + 	𝛽	𝑠𝑡𝑎𝑡𝑒	 + 	𝛽	𝑞𝑢𝑎𝑟𝑡𝑒𝑟		 

 

Where P(TimelyTreatment) is the probability of starting first-line systemic therapy within 30 

days of advanced or metastatic diagnosis among patients that had documented systemic therapy; 

X represents the covariates age, sex, practice setting (academic or community), cancer type, 

stage at initial diagnosis, and state unemployment rate in year of diagnosis. Quarter is a vector of 

quarter-year time fixed effects assigned by diagnosis date. State is a vector of state fixed effects. 

Structured race and ethnicity EHR data were combined to create a hierarchical categorical 

measure, with categories of non-Hispanic White (“White”), Black or African American 

(“Black”), Asian, Other Race (includes Hispanic or Latino), and unknown/not documented. State 

unemployment rates were assigned based on the state of residence and year in which the patients 

received the advanced or metastatic diagnosis.  

 

4.2 Fitted coefficients 

The fitted linear regression model coefficients are provided in Appendix Table 3. The 

coefficients for state and time fixed effects are not shown. Interpretation of the main effect is 

from the interaction between Expanded*Black, adjusted for all other model covariates.  

eAppendix Table 3. Fitted coefficients for the model. 

Coefficient Estimate Lower CI Upper CI p-value 

(Intercept) 0.353 0.064 5.528 < 0.001 

Medicaid expansion 0.015 0.012 1.242 0.21 



Race/ethnicity     

Black  -0.048 0.011 -4.395 < 0.001 

Asian 0.033 0.027 1.215 0.22 

Other Race 0.002 0.012 0.179 0.85 

Interaction terms     

Expanded*Black 0.039 0.02 2.001 0.045 

Expanded*Asian -0.034 0.035 -0.958 0.33 

Expanded*Other Race -0.036 0.018 -2.01 0.044 

Age at diagnosis -0.001 0 -3.617 < 0.001 

Male sex 0.011 0.007 1.66 0.097 

Academic practice setting -0.058 0.026 -2.206 0.027 

Cancer Type     

Urothelial 0.015 0.021 0.703 0.48 

Gastric/esophageal 0.106 0.018 5.936 < 0.001 

Breast 0.266 0.016 16.73 < 0.001 

Colorectal 0.048 0.015 3.13 0.002 

Renal cell carcinoma 0.021 0.019 1.126 0.26 

NSCLC 0.076 0.015 5.043 < 0.001 

Prostate 0.239 0.021 11.444 < 0.001 

Stage at diagnosis     

Stage I 0.063 0.014 4.408 < 0.001 

Stage II 0.085 0.01 8.356 < 0.001 

Stage III 0.113 0.007 15.811 < 0.001 

Unknown/not documented 0.04 0.013 3.18 0.001 

State unemployment rate 0.004 0.006 0.65 0.51 



Notes: The coefficients for state and quarter fixed effects are not shown. The race category is in 

reference to non-Hispanic White. The practice setting variable is in reference to community 

oncology clinics. Stage at diagnosis uses ‘Stage IV’ as the reference group. 

 

4.3 Testing the parallel trends assumption 

We tested the assumption of parallel trends in the pre-period by fitting a model using only 

patients diagnosed before ACA implementation. It included the covariates ever_expanded, time, 

and the interaction between expansion and time. The interaction between expansion and time 

was not significant (p = 0.9).  

We conducted a falsification test to further test the assumption of parallel trends. This test 

ascertains whether there are things happening in the expansion states that are not parallel to what 

is happening in the non-expansion. We create a new variable called ‘false_expansion’ that is 

equal to 1 for ever expanded states after Jan 1, 2013 and 0 otherwise. We refit the model 

replacing expansion with false_expansion using data through Dec 31, 2013. The results found 

that the assumption of parallel trends was not violated. The coefficient for the interaction 

between false expansion and Black race was not significant (p = 0.46). 

 

eAppendix Figure 2. Annual unadjusted rate of racial disparity in timely treatment in 

states that would not expand before Feb 1, 2019 compared to states that did eventually 

expand fore Feb 1, 2019. Racial disparity is here calculated as the unadjusted difference in the 

annual rate of timely treatment for Black patients compared to the rate of timely treatment for 

White patients in the same year. The figure should be interpreted with caution because the raw 

racial disparity rates do not account for differences in the mix of baseline characteristics and 

cancers by race or state.  



 
 

 

Section 5. Alternative Model Specifications and Sample Definitions 

5.1 Alternative specification: difference-in-difference-in-difference (DDD) 

In a simplified, more traditional method we drop states expanding Medicaid expansion after Dec 

31, 2015. We use an indicator variable for ‘Medicaid expansion ever’ and define an ‘ACA post 

period’ term as equal to 1 for all patients diagnosed after 2014. The association between 

Medicaid expansion and reduction in racial disparities in timely treatment is interpreted here 

using the coefficient of the triple interaction term (Medicaid expansion ever, ACA post period, 

and race). The regression is specified as 

 

𝑃(𝑇𝑖𝑚𝑒𝑙𝑦𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡) 	= 𝛼	 + 	𝛽	𝑟𝑎𝑐𝑒	 + 			𝛽	𝐴𝐶𝐴	 + 	𝛽	𝐸𝑣𝑒𝑟𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑	 + 

  𝛽	𝐴𝐶𝐴 ∗ 𝐸𝑣𝑒𝑟𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑	 + 	𝛽	𝑟𝑎𝑐𝑒 ∗ 𝐴𝐶𝐴	 + 𝛽	𝑟𝑎𝑐𝑒 ∗ 𝐸𝑣𝑒𝑟𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑	 +	 

		𝛽	𝐴𝐶𝐴 ∗ 𝐸𝑣𝑒𝑟𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑 ∗ 	𝑟𝑎𝑐𝑒	 + 

  𝛽	𝑋		 + 	𝛽	𝑠𝑡𝑎𝑡𝑒	 + 	𝛽	𝑞𝑢𝑎𝑟𝑡𝑒𝑟		 

 

where X represents the covariates age, sex, practice setting (academic or community), cancer 

type, stage at initial diagnosis, and state unemployment rate in year of diagnosis. State is a vector 

of state fixed effects. Quarter is a vector of quarter-year time fixed effects assigned by index 

date.  



To address the question of race disparities, we included 2 and 3-way interactions between 

race/ethnicity, expansion, and post-period, resulting in a DDD analysis. To simplify 

interpretation, we used the recycled predictions approach to illustrate various comparisons across 

the three dimensions. 

5.2 Alternative DDD results 

The association between Medicaid expansion and reduction in racial disparities in timely 

treatment is interpreted here using the estimated coefficient from Appendix Table 4 and recycled 

predictions to illustrate the stepwise DDD calculations. As seen in Appendix Table 5, race 

disparities in the non-expansion states increased post-expansion from -3.3 pp (95% CI:-8.3 to 

1.8) to -4.8 pp (95%CI: -7.7 to -1.9). In contrast, the Black-White disparities in the expansion 

states decreased from -4.4pp (95%CI: -9.9 to 1.2) to -1.7pp (95%CI: -5.0 to 1.5), for a net 

reduction in disparities associated with post-expansion period of 4.2pp (95% CI: -4.4 to 12.8). 

Unlike the main analysis, few of the results achieved statistical significance, possibly due to 

smaller sample size, pooling of expansion states in 2014 and 2015, or the reliance on multiple 

interaction terms, which tends to be less efficient. We note that this DDD analysis highlights 

very large increases in timely treatment associated with the post-period regardless of race and 

expansion status. In this specification, the 2014 “post period” captures the effects of Medicaid 

expansions in this time period, as well as the establishment of state-level insurance marketplaces, 

premium and cost sharing subsidies, and caps on out-of-pocket spending for privately insured, 

which may have also influenced time treatment.  

eAppendix Table 4. Regression model fit using alternative difference-in-difference approach 

 Estimate LCL UCL p-value 

Medicaid expansion ever -11.649 -27.639 4.34 0.153 

Black race -3.26 -8.274 1.754 0.203 

Medicaid expansion ever * Post Period 2.949 -0.128 6.027 0.06 

Post Period * Black race -1.562 -7.262 4.138 0.591 

Medicaid expansion ever * Black race -1.103 -8.601 6.395 0.773 

Medicaid expansion ever * Post Period * Black 

race 

4.214 -4.367 12.795 0.336 



Note: Adjusting for age, sex, practice setting, cancer type, stage at diagnosis, state fixed effects, 

and quarter-time fixed effects. Excludes patients diagnosed in any state with Medicaid expansion 

after Dec 31, 2015 (LA, ME, MT, and VA). Assumes all expansion states implement Medicaid 

expansion on January 1, 2014. The reference group for Black race is non-Hispanic White race. N 

= 27,924. 

 

eAppendix Table 5. Adjusted results from alternative DDD approach 

Adjusted DDD Analysis 

 Non-Expansion States Medicaid Expansion Ever  

 Pre Post 
Pre-post 

change 
Pre Post 

Pre-post 

change 

Pre-post, 

expansion 

vs non-

expansion 

(DD) 

All 

race/ethnicit

y 

33.5 61.4 

27.8 

(15.8, 

39.8) 

22.8 52.8 

30.3 

(17.9, 

42.1) 

2.5 

Non-

Hispanic 

White 

34.3 62.1 

27.8 

(15.7, 

39.8) 

22.7 53.4 

30.7 

(18.6, 

42.8) 

2.9 

Black 31.1 57.3 

26.2 

(13.2, 

39.2) 

18.3 51.7 

33.4 

(20.0, 

46.7) 

7.2 

Black-White 

difference 

(DD) 

-3.3 

(-8.3, 1.8) 

-4.8 

(-7.7, -1.9) 
-1.6 

-4.4 

(-9.9, 1.2) 

-1.7 

(-5.0, 1.5) 
3.9 

4.2 

(-4.4, 

12.8) 

Note: Non-expansion states in this study included AL, FL, GA, ID, MO, MS, NC, NE, OK, SC, 

TN, TX, and UT. Expansion indicates states that adopted and implemented Medicaid expansion 

by December 31, 2015, including AR, AZ, CA, CO, CT, HI, IA, IL, IN, MA, MD, MI, NJ, NM, 



NY, OH, PA, WA, and WV. Assumes all expansion states implement Medicaid expansion on 

January 1, 2014.  Timely treatment is defined as start of first-line systemic therapy within 30 

days of advanced or metastatic diagnosis date. N = 27,924. Abbreviations: DD, difference-in-

differences; DDD, difference-in-difference-in-differences.  

 

5.3 Additional sensitivity analyses  

We performed several sensitivity analyses presented in Appendix Table 6. A multivariable linear 

regression model limited to the sample of patients with initial Stage IV at diagnosis found the 

interaction between Black race and Medicaid expansion to be similar. 

eAppendix Table 6. Sensitivity analyses using alternative model specifications and assumptions 

to estimate the change in timely treatment for expansion vs non-expansion, Black vs White race, 

and expansion-related change in racial disparity 

 
Medicaid Expansion Racial Disparity 

Adjusted Difference-

in-Differences 

 

Estimate 

(95% CI) 

P 

Value 

Estimate 

(95% CI) 

P 

Value 

Estimate 

(95% CI) 

P 

Value 

Primary analysis: linear 

model 1.5 (-.9, 3.9) 0.21 

-4.8 (-6.9, -

2.6) <0.001 3.9 (0.1, 7.7) 0.045 

Study population 

selection       

Include Stage IV patients 

only 0.3 (-2.9, 3.5) 0.84 

-5.2 (-7.9, -

2.4) <0.001 

4.5 (-0.6, 

9.6) 0.081 

Excluding states with early 

expansion 1.3 (-1.3, 3.9) 0.32 

-4.9 (-7.0, -

2.7) <0.001 

2.7 (-1.7, 

7.1) 0.224 

Alternative outcome 

definition       

Timely treatment: 14 days 0.2 (-1.7, 2.1) 0.81 

-2.5 (-4.2, -

0.83) 0.004 

2.8 (-0.3, 

5.8) 0.074 



Timely treatment: 60 days 1.0 (-1.0, 3.0) 0.33 

-3.9 (-5.6, -

2.1) <0.001 

2.3 (-0.9, 

5.4) 0.165 

Notes: Estimates represent units of percentage point difference in the probability of timely 

treatment from the multivariable linear model, adjusted for age, race, sex, stage at initial 

diagnosis, practice setting, cancer type, unemployment, state and quarter of diagnosis fixed 

effects, unless otherwise noted.*  

Comparison of sample characteristics stratified by race  

We described the baseline characteristics of patients stratified by race to compare the 

distributions of other characteristics in Appendix Table 7. The other race category included 

Hispanic patients. We excluded patients with missing race or ethnicity data from our sample.  

eAppendix Table 7. Baseline characteristics of cancer patients stratified by race 

 

[ALL] 

White, 

non-

Hispanic 

Black Asian Other Race 
P 

Value 

 N=30310 N=21862 N=3726 N=865 N=3857  

Sex, n (%)      <0.001 

Female 15920 

(52.5) 

11302 

(51.7) 

2082 (55.9) 474 (54.8) 2062 (53.5)  

Male 14389 

(47.5) 

10560 

(48.3) 

1643 (44.1) 391 (45.2) 1795 (46.5)  

Median age at 

advanced diagnosis, 

years [IQR] 

57.0 

[51.0;61.0] 

57.0 

[52.0;61.0] 

57.0 

[50.2;61.0] 

56.0 

[49.0;61.0] 

56.0 

[50.0;61.0] 

<0.001 

Age group at 

advanced diagnosis, 

n (%): 

     <0.001 

18-34 598 (2.0) 363 (1.7) 104 (2.8) 25 (2.9) 106 (2.8)  

35-44 2319 (7.7) 1508 (6.9) 337 (9.0) 97 (11.2) 377 (9.8)  



45-54 8448 (27.9) 6000 (27.4) 1062 (28.5) 257 (29.7) 1129 (29.3)  

55-64 18945 

(62.5) 

13991 

(64.0) 

2223 (59.7) 486 (56.2) 2245 (58.2)  

Practice Setting, n 

(%) 

     <0.001 

Academic 2600 (8.6) 2130 (9.7) 232 (6.2) 52 (6.0) 186 (4.8)  

Community 27710 

(91.4) 

19732 

(90.3) 

3494 (93.8) 813 (94.0) 3671 (95.2)  

Cancer type, n (%):      <0.001 

Non-small cell lung 

cancer 

10647 

(35.1) 

7940 (36.3) 1238 (33.2) 314 (36.3) 1155 (29.9)  

Colorectal Cancer 6392 (21.1) 4377 (20.0) 869 (23.3) 231 (26.7) 915 (23.7)  

Breast Cancer 6367 (21.0) 4360 (19.9) 928 (24.9) 183 (21.2) 896 (23.2)  

Gastric/Esophageal 

Cancer 

1943 (6.41) 1334 (6.1) 219 (5.9) 76 (8.8) 314 (8.1)  

Melanoma 1247 (4.1) 1152 (5.3) 6 (0.2) 3 (0.4) 86 (2.2)  

Renal Cell 

Carcinoma 

1700 (5.6) 1246 (5.7) 178 (4.8) 31 (3.6) 245 (6.4)  

Urothelial Carcinoma 934 (3.1) 731 (3.3) 85 (2.3) 13 (1.5) 105 (2.7)  

Prostate Cancer 1080 (3.6) 722 (3.3) 203 (5.5) 14 (1.6) 141 (3.7)  

Stage at initial 

diagnosis, n (%): 

     <0.001 

Stage I 1314 (4.3) 1032 (4.7) 124 (3.3) 32 (3.7) 126 (3.3)  

Stage II 3086 (10.2) 2244 (10.3) 375 (10.1) 75 (8.7) 392 (10.2)  

Stage III 6655 (22.0) 4834 (22.1) 830 (22.3) 185 (21.4) 806 (20.9)  



Stage IV 17357 

(57.3) 

12390 

(56.7) 

2163 (58.1) 531 (61.4) 2273 (58.9)  

Unknown/not 

documented 

1898 (6.3) 1362 (6.2) 234 (6.3) 42 (4.9) 260 (6.7)  

Region, n (%):      <0.001 

West 5600 (18.5) 3656 (16.7) 199 (5.3) 364 (42.1) 1381 (35.8)  

Northeast 7113 (23.5) 5592 (25.6) 620 (16.6) 219 (25.3) 682 (17.7)  

South 12595 

(41.6) 

8642 (39.5) 2454 (65.9) 212 (24.5) 1287 (33.4)  

Midwest 5002 (16.5) 3972 (18.2) 453 (12.2) 70 (8.1) 507 (13.1)  

Median state 

unemployment rate, 

seasonal-adjusted, 

[IQR] 

5.4 [4.6;6.8] 5.4 [4.6;6.8] 5.5 [4.6;6.6] 5.3 [4.4;6.3] 5.2 [4.5;6.6] <0.001 

Insurance type, n 

(%): 

     <0.001 

Commercial 14155 

(59.6) 

10535 

(62.3) 

1540 (52.2) 410 (57.3) 1670 (52.7)  

Medicaid 2293 (9.7) 1364 (8.1) 553 (18.7) 49 (6.85) 327 (10.3)  

Other 7301 (30.7) 5017 (29.7) 858 (29.1) 256 (35.8) 1170 (36.9)  

 

We compared the distribution of race in each cancer type to understand if any specific cancers 

types may be disproportionately influence the findings. Black patients were more likely to be 

female. This generalizability of our findings to patients with missing race/ethnicity information 

rests on the assumption that the distribution of covariates, outcomes, and policy effect is similar 

for these excluded patients. All available advanced or metastatic cancer types within our 

database were included in the main analysis. Considering the low prevalence of melanoma in the 



Black population, a sensitivity analysis excluded all melanoma patients, producing similar 

conclusions.  

  



R Code Session Information 

The following information documents the programming language version and packages used in 

the study. The analysis was conducted in R version 3.3.2 (2016-10-31) Platform: x86_64-apple-

darwin13.4.0 (64-bit) Running under: macOS 10.13.6.  

locale: [1] en_US.UTF-8/en_US.UTF-8/en_US.UTF-8/C/en_US.UTF-8/en_US.UTF-8 

attached base packages: [1] parallel stats graphics grDevices utils datasets methods 

[8] base 

other attached packages: [1] TH.data_1.0-7 MASS_7.3-45 bindrcpp_0.2.2 

[4] margins_0.3.23 Publish_2018.04.17 prodlim_2018.04.18 [7] stargazer_5.2 gridExtra_2.2.1 

compareGroups_4.0.0 [10] SNPassoc_1.9-2 mvtnorm_1.0-5 haplo.stats_1.7.7 

[13] xtable_1.8-2 gdata_2.17.0 Hmisc_4.0-1 

[16] Formula_1.2-1 survival_2.40-1 lattice_0.20-34 

[19] kableExtra_0.9.0 tibble_1.4.2 knitr_1.21 

[22] tidyr_0.6.0 readr_1.0.0 purrr_0.2.5 

[25] lubridate_1.6.0 stringr_1.3.1 RColorBrewer_1.1-2 [28] ggplot2_3.1.0 dplyr_0.7.8 

FlatironR_0.3.00 

loaded via a namespace (and not attached): [1] nlme_3.1-128 xts_0.9-7 rms_5.0-1 

[4] httr_1.2.1 tools_3.3.2 utf8_1.1.4 

[7] DT_0.2 R6_2.3.0 rpart_4.1-10 

[10] DBI_1.0.0 lazyeval_0.2.0 mgcv_1.8-15 

[13] colorspace_1.3-1 nnet_7.3-12 withr_2.1.2 

[16] mnormt_1.5-5 tidyselect_0.2.5 base64_2.0 

[19] chron_2.3-53 cli_1.0.1 rvest_0.3.2 

[22] quantreg_5.29 htmlTable_1.7 HardyWeinberg_1.5.6 [25] mice_2.25 SparseM_1.74 

xml2_1.2.0 

[28] sandwich_2.3-4 labeling_0.3 scales_1.0.0 

[31] psych_1.6.9 polspline_1.1.12 epitools_0.5-7 

[34] digest_0.6.10 foreign_0.8-67 rmarkdown_1.11 

[37] pkgconfig_2.0.2 htmltools_0.3.5 highcharter_0.4.0 

[40] dbplyr_1.2.2 highr_0.6 TTR_0.23-1 



[43] htmlwidgets_0.8 rlang_0.3.0.1 quantmod_0.4-7 

[46] rstudioapi_0.6 bindr_0.1.1 jsonlite_1.1 

[49] zoo_1.7-13 gtools_3.5.0 acepack_1.4.1 

[52] rlist_0.4.6.1 magrittr_1.5 Matrix_1.2-7.1 

[55] fansi_0.4.0 Rcpp_1.0.0 munsell_0.5.0 

[58] RPostgreSQL_0.5-2 prediction_0.3.6.1 stringi_1.2.4 

[61] multcomp_1.4-6 yaml_2.2.0 plyr_1.8.4 

[64] grid_3.3.2 crayon_1.3.4 splines_3.3.2 

[67] pillar_1.3.1 igraph_1.0.1 reshape2_1.4.2 

[70] codetools_0.2-15 glue_1.3.0 evaluate_0.10 

[73] latticeExtra_0.6-28 data.table_1.11.8 MatrixModels_0.4-1 [76] gtable_0.2.0 openssl_0.9.5 

assertthat_0.2.0 

[79] xfun_0.4 broom_0.4.1 viridisLite_0.1.3 

[82] cluster_2.0.5 lava_1.6.4 

 

 

 


