
Figures and Tables

Figure 1: Medicaid Expansion under the ACA (2010-2016)

(a) Map

(b) Timing

Note: Panel (a) shows which states expanded Medicaid (under the Affordable Care Act) by the end of a given calendar year.
Panel (b) shows the share of the population exposed to Medicaid expansion under the Affordable Care Act. Observations are
at the state-month level. Expansion began in January of 2014. 2010 state populations are used as population weights
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Figure 2: Medicaid Expansion and Opioid-Related Deaths

(a) Trends

(b) DD Estimates

Note: Panel (a) shows trends in opioid-related deaths separately for counties in states that expanded Medicaid and those
that did not. Expansions began in January of 2014. Panel (b) shows the coefficient estimates and 95% confidence interval
from estimating Equation 2 with the count of opioid-related deaths as the dependent variable. In both panels, observations
are at the county-month level but collapsed to the county-quarter level for visual ease. The specification includes county fixed
effects, as well as calendar quarter and year fixed effects. The sample includes all states and demographics. The source is CDC
Individual-Level Mortality Files (2012-2016).
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Figure 3: Impact of Medicaid Expansion on Opioid-Related Deaths: by Pre-Period Unin-
surance

(a) By Quintiles

(b) By Deciles

Note: Figure shows the coefficient estimates and 95% confidence interval from estimating Equation 2 with counts of opioid-
related deaths as the dependent variable. Estimates are produced separately for various quantiles of the county-level distribution
of those without health insurance whose income is at or below 138% of the Federal Poverty Line in the year prior to expansion.
For example, in the lowest quintile of this distribution, the average county had 240 uninsured people at or below 138% (which
is 37% of the population at or below 138%), while in the highest quantile of this distribution, the average county had 27,000
uninsured at or below 138% of the Federal Poverty Line (which is 39% of the population at or below 138%). Observations are
at county-month level. All specifications include county fixed effects, as well as calendar quarter and year fixed effects. The
sample includes all states and all demographics. The source is CDC Individual-Level Mortality Files (2012-2016), as well as
SAHIE estimates of the volume of uninsured (2010-2016).
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Figure 4: Medicaid Expansion and Health Insurance

(a) Trends

(b) DD Estimates

Note: Panel (a) shows annual trends in the counts of uninsured individuals separately for counties in states that expanded
Medicaid and those that did not. Observations are at the county-year level. Expansions begin in January of 2014. Panel (b)
shows estimates of the impact of Medicaid expansion on health insurance. Estimates are obtained by estimating Equation 2
using counts of uninsured individuals as the dependent variable. The specification includes county fixed effects, as well as
calendar year fixed effects. In both panels, the sample is restricted to individuals aged 18 to 65 whose income is at or below
138 percent of the Federal Poverty Line. (This demographic became newly eligible under the Medicaid expansion licensed by
the Affordable Care Act.) The source is SAHIE (2010-2016).
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Figure 5: Medicaid Expansion and Opioid Prescriptions (CMS State Drug Utilization)

(a) Prescriptions

(b) Reimbursements

Note: Panels shows quarterly trends in opioid prescription counts filed through Medicaid and Medicaid reimbursement amounts,
respectively. Observations are at the state-quarter level. Trends are shown separately for state which expanded Medicaid and
those that did not. The sample is the universe of claims filed to Medicaid. Sample includes all states. Expansions began in the
first quarter of 2014. The source is CMS state drug utilization (2010-2017).
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Figure 6: Impact of Medicaid Expansion on Opioid Units Prescribed (CMS State Drug
Utilization)

(a) Opioid Drug Units Reimbursed by Medicaid

(b) Amount Reimbursed for Opioids by Medicaid

Note: Figure shows the coefficient estimates and 95% confidence interval from estimating Equation 2 with counts of opioid drug
units prescribed and amounts reimbursed as the dependent variable, respectively. Observations are at state-quarter level. Both
specifications include state fixed effects, as well as calendar quarter and year fixed effects. The sample contains the universe of
claims filed through Medicaid. The sample includes all states and all demographics. The source is CMS state drug utilization
data (2010-2017).
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Figure 7: Impact of Medicaid Expansion on Opioid Reimbursement (CMS State Drug Uti-
lization)

(a) Amount Reimbursed for Opioids by Medicaid

(b) Amount Reimbursed for Opioids by Non-
Medicaid Payer

Note: Figures shows the coefficient estimates and 95% confidence interval from estimating Equation 2 with a measure of the
amount reimbursed for opioid prescriptions as the dependent variable. The top panel shows these estimates for reimbursements
made by Medicaid; the bottom panel shows these estimates for reimbursements made by providers other than Medicaid. The
sample contains the universe of claims filed through Medicaid, so the amounts reimbursed by providers other than Medicaid
reflect charges filed through Medicaid but which Medicaid declined to reimburse. Observations are at the state-quarter level.
Both specifications include state fixed effects, as well as calendar quarter and year fixed effects. The sample includes all states
and all demographics. The source is CMS state drug utilization data (2010-2017).
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Figure 8: Medicaid Expansion and Opioid-Related Deaths: Heterogeneity

Note: Figure shows trends in opioid-related deaths. Observations are at the county-month level and collapsed to the county-
quarter level for visual ease. Trends are shown separately for counties in states that expanded Medicaid and those that did
not. The sample includes all states but restricts to white men without any college attendance and white women with college
attendance, respectively. Expansions began in January of 2014. The source is CDC Individual-Level Mortality Files (2012-2016).

Figure 9: Impact of Medicaid Expansion on Opioid-Related Deaths: Heterogeneity

Note: Figure shows the coefficient estimates and 95% confidence interval from estimating Equation 2 with counts of opioid-
related deaths as the dependent variable. Observations are at the county-month level but collapsed to the county-quarter level
for visual ease. Both specifications include county fixed effects, as well as calendar quarter and year fixed effects. The sample
includes all states but restricts to white men without college attendance and white women with college attendance, respectively.
The source is CDC Individual-Level Mortality Files (2012-2016).
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Figure 10: Marijuana Legalization (2010-2016)

Note: Figure shows the share of the population exposed to a legal form of Marijuana. The left panel shows the share of the
population living in states with legalized recreational Marijuana, while the right panel shows the share of the population living
in states with either legalized recreational or legalized medical Marijuana. In both panels, I measure exposure to legal Marijuana
based on the date legalization was enacted rather than the date dispensaries officially became operational. Observations are
at the state-month level. Recreational Marijuana legalization began in December of 2012. As of 2017 four states legalized
recreational Marijuana (Alaska, Colorado, Oregon, and Washington). 2010 state populations are used as population weights
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Figure 11: Recreational Marijuana Legalization and Opioid-Related Deaths

(a) Trends

(b) DD Estimates

Note: Panel (a) shows trends in opioid-related deaths separately for counties in states that legalized recreational Marijuana
at some time and those that never legalized Marijuana from 2012-2016. Observations are at the county-month level and
collapsed to the county-quarter level for visual ease. Legalizations began in December of 2012. Panel (b) shows the coefficient
estimates and 95% confidence interval from estimating Equation 2 with counts of opioid deaths as the dependent variable
and quarters away from Marijuana Legalization as the regressors of interest. The specification includes county fixed effects,
as well as calendar quarter and year fixed effects. The sample includes all states and all demographics. The source is CDC
Individual-Level Mortality files (2012-2016).
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Figure 12: Medicaid Expansion Interacting with Marijuana Legalization (2010-2016)

Note: Figure shows the share of the population exposed to Medicaid expansion, legalized recreational Marijuana and the
interaction of these policies. In particular, the figure separately shows the share of the population living in states with legalized
recreational Marijuana, as well as the share of the population living in states with both expansions of Medicaid and legalized
recreational Marijuana, as distinct from the share of the population living in states with Medicaid expansion, but not legalized
recreational Marijuana. Every state which legalized recreational Marijuana at some time expanded Medicaid, but many states
which expanded Medicaid never legalized Marijuana. I measure exposure to legal Marijuana based on the date legalization was
enacted rather than the date dispensaries officially became operational. Medicaid expansion began in January of 2014, while
Marijuana legalization began in December of 2012. Observations are at the state-month level. 2010 state populations are used
as population weights
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Table 1: Summary Statistics

Non-Expander Expander Total

A: Health Insurance Variables
Number Uninsured, ≤ 138 8147.3 9402.4 8748.9

(63622.6) (62569.8) (63121.9)
PCT Uninsured, ≤ 138 38.70 29.55 34.31

(9.696) (11.61) (11.60)

Observations 11629 10705 22334

B: Drug Prescription Variables (Medicaid)
Opioid Drug Units Reimbursed by Medicaid 7781969 10073230 9219623

(6516709) (10550068) (9318929)
Opioid Prescriptions Reimbursed by Medicaid 123738 160393 146737

(98433) (168579) (147460)
Amount Reimbursed for Opioids by Medicaid 2880355 3311954 3151162

(2737623) (3562359) (3285135)
Amount Reimbursed for Opioids by Non-Medicaid 75393 141129 116639

(138876) (660021) (530487)

Observations 570 960 1530

C: Drug Prescription Variables (Overall)
Opioid Prescription Rate per 100 Persons 90.26 84.38 87.37

(52.84) (42.59) (48.16)

Observations 10088 9772 19860

D: Opioid Death Variables
Opioid Related Deaths (Raw Counts) 0.51 1.18 0.88

(1.75) (3.50) (2.87)
PCT Counties with Zero Opioid Deaths 0.14 0.09 0.11

(0.34) (0.28) (0.31)

Observations 50549 62204 112753

Note: Means reported with standard errors in parentheses. Distributions are reported separately based
upon the state-level decision to expand Medicaid. Panel A: Source is SAHIE (2010-2016). Obser-
vations are at the county-year level. (Uninsured adults 18-65 with an income at or below 138 per-
cent of the poverty line became newly eligible for Medicaid under the expansion.) Panel B: Source
is CMS State-Drug Utilization Data (2010-2017). Observations are at the state-quarter level and in-
clude Washington D.C. Data contain the universe of claims filed to Medicaid. Panel C: Source is CDC
reported rates of prescriptions per 100 people. Observations are at the county-year level. Panel D:
Source is CDC Individual-Level Mortality Files (2010-2016). Observations are at the county-month level.
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Table 2: Impact of Medicaid Expansion on Opioid-Related Deaths

(1) (2) (3) (4)
Count Log Poisson NB

Medicaid Expansion 0.319∗∗ 0.050∗∗ 0.052 0.048∗∗∗

(0.127) (0.023) (0.039) (0.015)

Observations 112753 112753 95085 95085
Mean .881 .881 .989 .989

Note: Each column reports estimates from a separate regression with standard errors reported in paren-
theses. Observations are at the county-month level. The reported coefficient of interest is an indicator for
whether the county is in a state which expanded Medicaid. In column (1) the count of opioid-related deaths
is the dependent variable in an OLS estimation of equation 1; column (2) is also an OLS estimation of
equation 1 but with the log of opioid-related deaths as the dependent variable. Columns (3) and (4) are
obtained from poisson and negative binomial estimates of equation 1, respectively, both using the count of
opioid-related deaths as the dependent variable. All specifications include county fixed effects as well as cal-
endar month and year fixed effects. Standard errors are clustered at the state level in the OLS estimates
reported in columns (1) and (2), and heteroskedasticity robust in columns (3) and (4). The coefficient es-
timate in column (2) implies a county-month increase in the count of opioid-related deaths of .045, while
the estimates in columns (3) and (4) suggest increases of .052 and .047, respectively. The sample includes
deaths of all US Residents. In the poisson and negative binomial specifications, I drop counties with all zero
counts resulting in a reduction in sample size. (Table A1 shows the distribution of counties with all zero
counts.) The source is CDC Individual-Level Mortality Files (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01

44



Table 3: Impact of Medicaid Expansion on Opioid-Related Deaths: Dynamic Estimates

(1)
-8 -0.18

(0.22)
-7 -0.25

(0.21)
-6 -0.22

(0.22)
-5 -0.29

(0.21)
-4 0.10

(0.22)
-3 0.05

(0.19)
-2 -0.05

(0.20)
Expansion Quarter 0.34

(0.31)
+2 0.28

(0.34)
+3 0.25

(0.33)
+4 0.51

(0.32)
+5 0.91∗

(0.46)
+6 0.92∗∗

(0.44)
+7 1.20∗∗

(0.59)
+8 1.33∗

(0.69)

Observations 38058
Mean 2.61

Note: The Table reports estimates from an OLS regression of Equation 2 with standard errors clus-
tered at the state-level and reported in parentheses. Observations are at the county-quarter level. The
count of opioid-related deaths is the dependent variable. The specification includes county fixed effects
as well as calendar quarter and year fixed effects. The sample includes deaths of all US Residents.
The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 4: Covariate Predications of State Level Medicaid Expansion

Expanded Expanded Late
Political Environment
PCT R (Lower Chamber) -0.020∗∗ -0.031∗∗

PCT R (Upper Chamber) 0.005 0.047∗∗∗

R Governor 0.000 -0.002∗∗

Expenditures
PCT Education Expenditure 0.007∗∗∗ 0.010∗

PCT Welfare Expenditure -0.009∗∗∗ -0.008
PCT Hospital Expenditure -0.007 -0.014∗∗∗

PCT Health Expenditure 0.010 -0.002
PCT Police Expenditure -0.025 0.007
PCT Unemp Insurance Expenditure 0.007∗∗ 0.006

Demography
Log Population 0.090 -0.202∗∗∗

PCT Male 0.010 0.111∗∗∗

PCT White 0.016∗ 0.017
PCT Black -0.005 -0.011∗∗∗

PCT Hispanic 0.001 -0.005

Economic Covariates
PCT Unemployed -0.032 -0.064∗

PCT Rural -0.002 -0.019∗

PCT Uninsured -0.059 -0.266∗∗

Per Capita GDP -0.117 -1.430∗∗∗

Per Capita Personal Income 0.006 0.234∗∗∗

Per Capita Medicaid Beneficiaries 0.036 -0.036∗∗

Poverty Rate 0.041 0.206∗∗∗

Observations 49 31
Note: Each column reports a separate OLS regression with standard errors clustered at the state level reported in parentheses.
Observations are at the state level; Nebraska is omitted because its state government is unicameral and non-partisan. In the left
column, the dependent variable is an indicator for whether or not the state ever expanded Medicaid. In the right column, the
dependent variable is an indicator for whether the state expanded Medicaid sometime after January 2014. (Approximately 70%
of states who expanded did so in January 2014.) Also included but not reported are demographic variables that measure the per-
cent of the population aged 0-9, aged 10-19, . . ., aged 80+. Significance levels indicated by: ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 5: Impact of Medicaid Expansion on Opioid-Related Deaths: DDD Estimates

(1) (2) (3) (4)
Count Log Poisson NB

Expansion × High Uninsured 0.997∗∗∗ 0.169∗∗∗ 0.069 0.035
(0.192) (0.027) (0.061) (0.040)

Observations 112753 112753 100398 100398
Mean 0.881 .881 .881 .881

Note: Each column reports a separate OLS regression with standard errors reported in parentheses. In col-
umn (1) the count of opioid-related deaths is the dependent variable in an OLS estimation of Equation 1;
column (2) is also an OLS estimation of Equation 1 but with the log of opioid-related deaths as the depen-
dent variable. Columns (3) and (4) are obtained from poisson and negative binomial estimates of equation 1,
respectively, both using the count of opioid-related deaths as the dependent variable. All specifications in-
clude county fixed effects as well as calendar month and year fixed effects. Standard errors are clustered
at the state level in the OLS estimates reported in columns (1) and (2), and heteroskedasticity robust in
columns (3) and (4). The sample includes deaths of all US Residents. In the poisson and negative binomial
specifications, I drop counties with all zero counts resulting in a reduction in sample size. (Table A1 shows
the distribution of counties with all zero counts.) These specifications differ from those in Table 2 in that
these regressions include all the pairwise interactions between the indicator for being in a state after Medi-
caid expansion and the indicator for being in a “High Uninsurance” county . I define a “High Uninsurance”
county as a county which has an above median volume of uninsured individuals with income at or above
138% of the Federal Poverty Line in the year prior to Medicaid expansion. Counties above the median av-
eraged 12,500 uninsured individuals (which is 39% of the county population who are at or below 138% in
the year prior to expansion) while counties below the median averaged 650 uninsured individuals (which is
36%” of the county population at or below 138% in the year prior to expansion). The reported coefficient of
interest is an indicator for whether the county is in a state which expanded Medicaid multiplied by an indi-
cator for whether the county is a “High Uninsurance” county. The source is CDC Individual-Level Mortality
Files (2012-2016), as well as SAHIE estimates of the uninsured (2010-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 6: Impact of Medicaid Expansion on Opioid-Related Deaths: Robustness

(1) (2) (3) (4)

Medicaid Expansion 0.942∗∗ 0.850∗∗ 0.939∗∗ 0.848∗∗

(0.378) (0.357) (0.378) (0.356)

Observations 38058 36077 38058 36077
Mean 2.610 2.659 2.610 2.610
Unemployment X X
State-Year Trends X X

Note: Each column reports a separate OLS regression with standard errors clustered at the state-level and
reported in parentheses. Observations are at the county-month level, but collapsed to county-quarter level.
The dependent variable is the count of opioid-related deaths. The reported coefficient of interest is an in-
dicator for whether the county is in a state which expanded Medicaid. Sample includes deaths of all US
Residents. All specifications include county fixed effects as well as calendar quarter and year fixed effects.
In columns (2) and (4) county-year level measures of unemployment are included. Unemployment controls
include contemporaneous county-level unemployment rate as well as its lag. (Including the lag of unemploy-
ment drops the sample size slightly.) In columns (3) and (4) the specifications include state-specific year
trends. The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01

48



Table 7: Impact of Medicaid Expansion on Opioid-Related Deaths: Confounders

(1) (2) (3) (4) (5) (6)

Medicaid Expansion 0.319∗∗ 0.289∗∗ 0.288∗∗ 0.276∗∗ 0.301∗∗ 0.290∗∗

(0.127) (0.119) (0.118) (0.115) (0.122) (0.119)

Observations 112753 112753 112753 112753 112753 112753
Mean .881 .881 .881 .881 .881 .881

State-Year Trends X X X X X
Policy Confounders:

PDMP X X X
Doctor Shopping, Pain clinic regs X X
Physician exam, Pharm verification, X X

Require ID

Note: Each column reports a separate OLS regression with standard errors clustered at the state-level
and reported in parentheses. Observations are at the county-month level. The dependent variable is
the count of opioid-related deaths. The reported coefficient of interest is an indicator for whether the
county is in a state which expanded Medicaid. Sample includes deaths of all US Residents. All specifi-
cations include county fixed effects as well as calendar month and year fixed effects. In columns (2)-(6)
state specific linear trends are included. Following Doleac and Mukherjee (2018), in columns (3)-(6) vari-
ous combinations of state level health care policies aimed at reducing opioid abuse are included as regres-
sors. The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 8: Impact of Medicaid Expansion on Health Insurance

(1) (2) (3) (4)
Counts Logs Poisson NB

Medicaid Expansion -2884∗∗ -0.362∗∗∗ -0.292∗∗∗ -0.372∗∗∗

(1437) (0.040) (0.018) (0.003)

Observations 22334 22334 22334 22334
Mean 8749 7.150 8749 8749

Note: Each column reports estimates from a separate regression with standard errors reported in paren-
theses. Observations are at the county-year level. The dependent variable is the count of uninsured per-
sons (or the log thereof) with an income at or below 138 percent of the federal poverty line. The reported
coefficient of interest is an indicator for whether the county is in a state which expanded Medicaid. In
column (1) the count of uninsured individuals is the dependent variable in an OLS estimation of Equa-
tion 1; column (2) is also an OLS estimation of Equation 1 but with the log of uninsured individuals as
the dependent variable. Columns (3) and (4) are obtained from poisson and negative binomial estimates
of Equation 1, respectively, both using the count of uninsured individuals as the dependent variable. All
specifications include county fixed effects as well as calendar year fixed effects. Sample includes all US
counties. Standard errors are clustered at the state level in the OLS estimates reported in columns (1)
and (2), and heteroskedasticity robust in columns (3) and (4). The coefficient estimate in column (2) im-
plies a county-year level reduction in the count of uninsured persons (with an income at or below 138 per-
cent of the federal poverty line) of 2, 668, while the estimates in columns (3) and (4) suggest reductions of
2, 554 and 3, 254, respectively. The source is 2010-2016 SAHIE Data. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 9: Impact of Medicaid Expansion on Opioid Prescriptions (CMS State Drug Utiliza-
tion)

(1) (2) (3)
Opioid Opioid Amount
Units Prescriptions Reimbursed

Medicaid Expansion 2754809∗∗∗ 48819∗∗∗ 851250∗∗

(750284) (13073) (416405)

Observations 1530 1530 1530
Mean 9219623 146737 3267801

Note: Each column reports estimates from a separate OLS regression with standard errors clus-
tered at the state-level and reported in parentheses. Observations are at the state-quarter level.
The dependent variable is the count of prescribed opioid drug units, the count of opioid prescrip-
tions and the amount reimbursed for opioid prescriptions by Medicaid, respectively. The reported co-
efficient of interest is an indicator for whether the county is in a state which expanded Medicaid.
All specifications include state fixed effects as well as calendar quarter and year fixed effects. The
source is CMS State-Drug Utilization Data (2010-2017). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 10: Impact of Medicaid Expansion on Opioid-Related Deaths: Heterogeneity

(1) (2) (3) (4)
Count Log Poisson NB

Panel A: White Men Without Any College

Medicaid Expansion 0.156∗∗ 0.037∗∗ 0.083∗ 0.083∗∗∗

(0.064) (0.016) (0.045) (0.023)

Observations 106814 106814 84503 84503
Mean .369 .369 .466 .466

Panel B: White Women With Some College

Medicaid Expansion 0.025∗∗ 0.005 0.005 0.001
(0.013) (0.003) (0.050) (0.006)

Observations 93197 93197 64069 64069
Mean .129 .129 .188 .188

Note: Each column reports estimates from a separate regression with standard errors reported in paren-
theses. Observations are at the county-month level. In column (1) the count of opioid-related deaths
is the dependent variable in an OLS estimation of equation 1; column (2) is also an OLS estimation of
equation 1 but with the log of opioid-related deaths as the dependent variable. Columns (3) and (4)
are obtained from poisson and negative binomial estimates of equation 1, respectively, both using the
count of opioid-related deaths as the dependent variable. All specifications include county fixed effects
as well as calendar month and year fixed effects. Standard errors are clustered at the state level in the
OLS estimates reported in columns (1) and (2), and heteroskedasticity robust in columns (3) and (4).
The coefficient estimates in columns (2)-(4) of Panel A implies a county-month increase in the count of
opioid-related deaths for white men without any college of .01, .04, and .04, respectively; the estimates
in columns (3) and (4) of Panel B suggest increases for white women with some college of .0006, .0009,
and .0002, respectively. The sample includes deaths of all US Residents. In the poisson and negative bi-
nomial specifications, I drop counties with all zero counts resulting in a reduction in sample size. (Ta-
ble A1 shows the distribution of counties with all zero counts.) Sample size will also differ by demo-
graphic since some county-month cells are missing a specific demographic breakdown associated with opi-
oid deaths (for example, either sex or educational attainment is not reported for a specific county-month
cell). The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 11: Impact of Recreational Marijuana Legalization on Opioid-Related Deaths

(1) (2) (3) (4)
Count Log Poisson NB

Marijuana Legalization -0.332∗∗∗ -0.078∗∗∗ -0.376∗∗∗ -0.367∗∗∗

(0.104) (0.021) (0.060) (0.034)

Observations 112753 112753 100398 100398
Mean 0.881 .881 .989 .989

Note: Each column reports estimates from a separate regression with standard errors reported in paren-
theses. Observations are at the county-month level. The reported coefficient of interest is an indicator for
whether the county is in a state which legalized recreational Marijuana. In column (1) the count of opioid-
related deaths is the dependent variable in an OLS estimation of Equation 1; column (2) is also an OLS
estimation of Equation 1 but with the log of opioid-related deaths as the dependent variable. Columns (3)
and (4) are obtained from poisson and negative binomial estimates of Equation 1, respectively, both using
the count of opioid-related deaths as the dependent variable. All specifications include county fixed effects as
well as calendar month and year fixed effects. Standard errors are clustered at the state level in the OLS esti-
mates reported in columns (1) and (2), and heteroskedasticity robust in columns (3) and (4). The coefficient
estimate in column (2) implies a county-month decrease in the count of opioid-related deaths of .071, while
the estimates in columns (3) and (4) suggest decreases of .371 and .362, respectively. The sample includes
deaths of all US Residents. In the poisson and negative binomial specifications, I drop counties with all zero
counts resulting in a reduction in sample size. (Table A1 shows the distribution of counties with all zero
counts.) The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 12: Correlations between Supply-side and Demand-side shocks

(1) (2) (3) (4)
Expansion Expansion Exp Date Exp Date

Legalized Marijuana 0.435∗∗∗ 0.064 -2.751∗ 2.725
(0.117) (0.087) (1.576) (6.400)

Observations 112753 109962 62204 62144
Mean 0.586 0.589 March 2014 March 2014
Covariates X X

Note: Each column reports a separate OLS regression of a measure of a given state’s decision concern-
ing Medicaid expansion against an indicator for whether the state legalized recreational Marijuana. Stan-
dard errors are clustered at the state level and reported in parentheses. In columns (1) and (2) the de-
pendent variable is an indicator for whether the state expanded Medicaid, and in columns (3) and (4)
the dependent variable is the date of Medicaid expansion (conditional upon expansion). All estimates
measure the extent to which the state-level decision to legalize recreational Marijuana predicts Medi-
caid expansion. Coefficients in columns (1) and (2) measure predicted impact on the likelihood of ex-
pansion; coefficients in columns (3) and (4) measure the number of months before or after the aver-
age expansion date an average state expanded as predicted by the state-level decision to legalize Mar-
ijuana. Observations are always at the county-month level ranging from 2010 to 2016 and all regres-
sions are weighted by 2010 population. Specifications in columns (2) and (4) include county level covari-
ates from 2010, which are listed in Table 4 (some of these covariates were not available in 2016, which
shrank the sample). The data sources are state legal databases. ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 13: Impact of Medicaid Expansion on Opioid-Related Deaths: Conditional on Recre-
ational Marijuana Legalization

(1) (2)
Marijuana No Marijuana

Medicaid Expansion 0.102∗∗ 0.376∗∗

(0.022) (0.142)

Observations 7781 104972
Mean 0.822 0.885

Note: Each column reports estimates from a separate regression with standard errors clustered at the state-
level and reported in parentheses. Observations are at the county-month level. The reported coefficient of in-
terest is an indicator for whether the county is in a state which legalized recreational Marijuana. All specifica-
tions include county fixed effects as well as calendar month and year fixed effects. In column (1), the sample is
restricted to states which at some time from 2010-2016 legalized adult-use recreational marijuana. In column
(2), the sample is restricted to states which did not legalize adult-use recreational marijuana between 2010
and 2016. The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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Table 14: Interactive Impact of Medicaid Expansion and Marijuana Legalization on Opioid-
Related Deaths

(1)

Marijuana Legalization -0.159∗∗∗

(0.036)

Medicaid Expansion 0.367∗∗

(0.137)

Medicaid and Marijuana -0.361∗∗∗

(0.126)

Observations 112753
Mean 0.881

Note: Each column reports estimates from a separate regression with standard errors clustered at the state-
level and reported in parentheses. Observations are at the county-month level. The reported coefficient of
interest is an indicator for whether the county is in a state which expanded Medicaid, legalized recreational
Marijuana or did both. All specifications include county fixed effects as well as calendar month and year fixed
effects. The source is CDC Individual-Level Mortality Data (2012-2016). ∗ p < .1, ∗∗ p < .05, ∗∗∗ p < .01
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