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IMPORTANCE An important consequence of cannabis legalization is the potential increase
in the number of cannabis-impaired drivers on roads, which may result in higher rates of
traffic-related injuries and fatalities. To date, limited information about the effects of
recreational cannabis laws (RCLs) on traffic fatalities is available.

OBJECTIVE To estimate the extent to which the implementation of RCLs is associated with
traffic fatalities in Colorado and Washington State.

DESIGN, SETTING, AND PARTICIPANTS This ecological study used a synthetic control approach
to examine the association between RCLs and changes in traffic fatalities in Colorado and
Washington State in the post-RCL period (2014-2017). Traffic fatalities data were obtained
from the Fatality Analysis Reporting System from January 1, 2005, to December 31, 2017.
Data from Colorado and Washington State were compared with synthetic controls.
Data were analyzed from January 1, 2005, to December 31, 2017.

MAIN OUTCOME(S) AND MEASURES The primary outcome was the rate of traffic fatalities.
Sensitivity analyses were performed (1) excluding neighboring states, (2) excluding states
without medical cannabis laws (MCLs), and (3) using the enactment date of RCLs to define
pre-RCL and post-RCL periods instead of the effective date.

RESULTS Implementation of RCLs was associated with increases in traffic fatalities in Colorado
but not in Washington State. The difference between Colorado and its synthetic control
in the post-RCL period was 1.46 deaths per 1 billion vehicle miles traveled (VMT) per year
(an estimated equivalent of 75 excess fatalities per year; probability = 0.047). The difference
between Washington State and its synthetic control was 0.08 deaths per 1 billion VMT per
year (probability = 0.674). Results were robust in most sensitivity analyses. The difference
between Colorado and synthetic Colorado was 1.84 fatalities per 1 billion VMT per year
(94 excess deaths per year; probability = 0.055) after excluding neighboring states
and 2.16 fatalities per 1 billion VMT per year (111 excess deaths per year; probability = 0.063)
after excluding states without MCLs. The effect was smaller when using the enactment date
(24 excess deaths per year; probability = 0.116).

CONCLUSIONS AND RELEVANCE This study found evidence of an increase in traffic fatalities
after the implementation of RCLs in Colorado but not in Washington State. Differences in how
RCLs were implemented (eg, density of recreational cannabis stores), out-of-state cannabis
tourism, and local factors may explain the different results. These findings highlight the
importance of RCLs as a factor that may increase traffic fatalities and call for the identification
of policies and enforcement strategies that can help prevent unintended consequences of
cannabis legalization.
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I n the past 2 decades, the prevalence of adult past-month
cannabis use has increased1; 33 states have legalized medi-
cal cannabis, and 11 have legalized recreational cannabis.2,3

As cannabis use increases, driving under the influence of can-
nabis may also increase, potentially resulting in more traffic
injuries.

Although many believe that driving under the influence
of cannabis is safe,4-7 cannabis use increases response time and
lane weaving8,9 and is associated with limitations in neuro-
cognitive and neuromotor skills needed to drive safely.10-12 Al-
though some degree of impairment awareness and compen-
sation (eg, reduced speed) occurs,8,13 (unlike driving behavior
after alcohol use13-15), cannabis use can increase the risk of ve-
hicle crashes.16-18 Moreover, cannabis combined with alcohol
use is associated with greater levels of impairment for driv-
ing performance than either substance alone.12,15,19

Although medical cannabis laws (MCLs) are associated
with increased driving under the influence of cannabis,20

MCLs are associated with reductions in traffic fatalities.21,22

Authors hypothesize that although MCLs may increase the
number of cannabis-impaired drivers, MCLs may reduce
alcohol-impaired drivers through substitution of cannabis
for alcohol,21 resulting in a net reduction of serious traffic
events. Findings on MCLs may not apply to recreational can-
nabis laws (RCLs), which may increase cannabis availability
and use to a greater extent than MCLs,23 resulting in a higher
number of cannabis-impaired drivers on roads.

Findings are inconsistent about RCLs and traffic fatali-
ties. One study of 2009-2015 data from the Fatality Analysis
Reporting System (FARS)24 showed that RCL enactment was
not associated with traffic fatalities, whereas another study
using 2009-2016 FARS data25 showed a steep increase in
fatalities in Colorado and Washington State after legal com-
mercial retail sales of cannabis started, followed by a reduc-
tion in fatalities. Hansen et al26 used a synthetic control
approach with 2000-2016 FARS data to show that RCLs
were not associated with traffic fatalities in Washington
State and Colorado. However, a recent study27 showed that
legal retail sales in Colorado and Washington State were
associated with a pooled mean increase in fatalities. Differ-
ences in findings may be due to the use of different expo-
sures (eg, legislation24 vs implementation25,27), analytical
strategies (eg, differences-in-differences,24,27 controlled
interrupted time series,25 synthetic control method26), and
selection of controls (eg, states without RCLs with similar
characteristics24,27 or states without implementation of can-
nabis laws25 vs synthetic controls26).

Appropriate control selection is paramount for identifi-
cation of policy effects because controls serve as a counter-
factual (ie, what would have occurred had the state not
implemented the law) for the RCL-exposed state. This pro-
cess makes the exposed and unexposed groups comparable
on factors (eg, laws concerning alcohol or drug use per se)
that influence traffic fatalities. A synthetic control approach
may overcome difficulties in control selection by using a
transparent, data-driven procedure to produce a counterfac-
tual through a weighted combination of control units,28 an
advantage over other approaches that select controls using

subjective measures of comparability or that include all
states without RCLs.

To reconcile the mixed findings in the literature, we used
a synthetic control group approach to examine the effects of
RCL implementation in Colorado and Washington State on traf-
fic fatalities. We focused on these states because they were the
first to implement RCLs in the United States, providing an op-
portunity to examine effects in areas not previously exposed
to RCLs directly or indirectly. We used multiple risk factors for
traffic fatalities to improve fitting of synthetic controls gener-
ated for Colorado and Washington State. We used data from
January 1, 2005, to December 31, 2017, to compare 4 years of
post-RCL traffic fatality rates in these states against trends in
generated synthetic groups to track shorter- and longer-term
effects.

Methods
Study Population and Assignment of Exposure
We used a quasi-experimental design to compare observed and
expected traffic fatality rates for Washington State and Colo-
rado; other states implementing RCLs during the study pe-
riod (Alaska, Massachusetts, Maine, Nevada, and Oregon) were
not included in the donor pool of controls because these states
could be considered exposed. However, we included Califor-
nia, Michigan, and Vermont, which implemented RCLs after
2017. Colorado and Washington State were excluded from each
other’s donor pool. Hawaii, a noncontiguous state, was also
excluded. We used public secondary deidentified data in
this study that did not require institutional review board ap-
proval or informed consent. This study used the Strengthen-
ing the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline.

The effective date for legal commercial retail sale of can-
nabis for recreational purposes was January 1, 2014, for Colo-
rado, and December 3, 2013, for Washington State. Because all
our measures were tabulated annually, we used January 1, 2014,
as the starting exposure year for both states. We did not ex-
amine RCL effects in states implementing RCLs after 2014
owing to likely spillover effects of RCLs in Colorado and Wash-
ington State on cannabis availability and use and traffic fatali-
ties in these other states.

Key Points
Question Have traffic fatalities increased after the
implementation of recreational cannabis laws in Colorado and
Washington State?

Findings Using a synthetic control approach, this ecological study
found that recreational cannabis laws were associated with
increases in traffic fatalities in Colorado (mean of 75 excess
fatalities per year) but not in Washington State.

Meaning These findings suggest that unintended effects of
recreational cannabis laws can be heterogeneous and may be
specific to variations in how these laws are implemented
(eg, density of recreational cannabis stores).
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Outcome Assessment
The primary outcome was the rate of traffic fatalities. We ob-
tained annual counts of traffic fatalities from the FARS (2005-
2017), a nationwide census of traffic fatality information main-
tained by the National Highway Traffic Safety Administration.
Data are collected for individuals who were fatally injured in
motor vehicle crashes on public roads and who died within 30
days of the crash. Aggregated FARS data are compiled from po-
lice crash reports, reports from the coroner or medical exam-
iner, and vital statistics. Trained analysts routinely collect this
information following standardized protocols.

To calculate fatality rates for each state and year, we used
the denominator of state annual vehicle miles traveled (VMT)
(in billions of miles) from statistics compiled by the Federal
Highway Administration, US Department of Transportation29

(eTable 1 in the Supplement). We also calculated age-
adjusted fatality rates using total state populations (US Cen-
sus Bureau).30

Statistical Analysis
Data were analyzed from January 1, 2005, to December 31, 2017.
We used a synthetic group approach28,31 to identify counter-
factual synthetic controls separately for Colorado and Wash-
ington State. Separate analyses were conducted owing to varia-
tions in RCL implementation and local factors that may
influence RCL effects. The synthetic group approach uses an
algorithm that identifies the weighted combination of states
from the eligible pool of control states that best resembles fa-
tality rates of the exposed state in the pre-RCL period. The
weighted combination of states is based on the minimized
mean square prediction error (MSPE) between a vector of traf-
fic fatality rates and other risk factors in the exposed state in
the pre-RCL period and vectors of these rates and risk factors
for all states in the donor pool. The outcome trend for the re-
sulting synthetic control during the post-RCL period can be in-
terpreted as the expected trend that would have been ob-
served in the exposed state had the RCL not been implemented.
This rate trend can be directly compared with the rate trend
observed for exposed state. The effect is the mean of the an-
nual differences across years in the post-RCL period (2014-
2017). If weights exist such that the outcome trend for the syn-
thetic control in the pre-RCL period matches that of the exposed
unit during this period, then the bias caused by time-varying
unobserved factors (including secular trends) tends toward zero
as the pre-law period increases.31

To identify the 2 synthetic cohorts, we used values of the
different state-level risk factors that have been previously used
in similar research.21,22 In final models, we removed 2 risk fac-
tors owing to lack of variability across states: blood alcohol level
laws (0.08 g/dL) and administrative license revocation laws.
eTable 1 in the Supplement shows detailed information about
risk factors.

We used permutation-based tests (also termed placebo
tests)28 to quantify the uncertainty of effect estimates. We re-
peated analyses to generate synthetic controls for each of the
42 states in the donor pool, with each state serving as the ex-
posed state. We then compared the pre-RCL:post-RCL MSPE
ratios for Colorado and Washington State vs all other states.28

Low MSPE in the pre-RCL period suggests a good-fitting syn-
thetic control that provides a strong estimate of the expected
outcome rate in the exposed state; paired with high MSPE in
the post-RCL period, this suggests that the exposed state di-
verged from its synthetic control in the post-RCL period. We
were interested in a high MSPE ratio (post-RCL divided by
pre-RCL MSPE) as evidence of post-RCL effects, and the prob-
ability of observing a large to a larger ratio of MSPE by chance
alone.28

In addition, we graphed the gap in fatality rates in the post-
RCL period between the exposed state and its synthetic con-
trol. These graphs also include the gap for each of the 42 states
not implementing RCLs compared with their own synthetic
controls. Figures include states with MSPE no higher than twice
the MSPE of the exposed state in the pre-RCL period.

Sensitivity Analyses
We conducted the following 3 sensitivity analyses: (1) exclud-
ing neighboring states of the exposed states, which could be
susceptible to spillover effects of RCL implementation in the
exposed state; (2) excluding states without MCLs during the
preintervention period, because states with MCL are more simi-
lar to exposed states in terms of cannabis sales and use; and
(3) using RCL enactment rather than effective dates in Colo-
rado and Washington State (November 6, 2012, and Novem-
ber 3, 2012, respectively), given that enactment of RCLs can
be linked to increases in cannabis use.32 We used R, version
3.5.3, with R Studio (R Project for Statistical Computing) for
all analyses.

Results
Colorado
Table 1 shows the states contributing to the synthetic Colo-
rado and their weights (ie, the relative contribution of each state
to the synthetic control). The mean values of risk factors in the
synthetic Colorado during the pre-RCL period accurately re-
produced the values of Colorado during this period (eTable 2
in the Supplement), indicating the similarity between the two
in terms of risk factors. Figure 1 shows that traffic fatality rates
per 1 billion VMT in synthetic Colorado tracked together with
the rates in Colorado in the pre-RCL period (MSPE = 0.097).
Fatalities started to increase in Colorado around 2014. Table 2
shows that the difference between Colorado and its synthetic
control in the post-RCL period was 1.46 deaths per 1 billion VMT
per year (post-RCL MSPE = 2.44); this translates into an esti-
mated equivalent of 37 excess deaths of 488 traffic fatalities
in 2014, 63 of 547 in 2015, 78 of 608 in 2016, and 123 of 648 in
2017 (mean of 75 excess fatalities per year). The permutation
ratio test results showed that 1 state (of 42) had a post-RCL:
pre-RCL MSPE ratio higher than or equal to that of Colorado
(probability = 0.047). eFigure 1 in the Supplement shows that
no other state had a gap as large as the observed gap for Colo-
rado.

Results using age-adjusted population rates based on the
state population were similar (Table 2), with a difference of 0.98
deaths per 100 000 inhabitants per year between Colorado and
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its synthetic control. Three states had a post-RCL:pre-RCL
MSPE ratio higher than or equal to that of Colorado (with Penn-
sylvania experiencing reductions in fatalities after RCL and New
Mexico having fluctuations over/under the trend of the syn-
thetic control) (post-RCL MSPE = 1.47; probability = 0.093).

Washington State
Table 1 also shows the states that were used to generate the
synthetic Washington State. eTable 1 in the Supplement shows
the mean values of risk factors of the synthetic Washington
State during the pre-RCL period. Figure 2 shows that traffic fa-
tality rates in Washington State and its synthetic control tracked
together during the pre-RCL period. Although fatality rates in
Washington State started to increase in 2014, rates in Wash-
ington and its synthetic control did not diverge after RCL (mean
post-RCL outcome gap, 0.08) (Table 2). The permutation ra-
tio test results showed that 28 states (of 42) had a post-RCL:
pre-RCL MSPE ratio higher than or equal to that of Washing-
ton State (probability = 0.674). eFigure 2 in the Supplement
shows that the gap for Washington State in the post-RCL pe-
riod was similar to that of other control states. Results using
age-adjusted population rates were similar (Table 2).

Combined Effects
The overall effect when pooling Colorado and Washington State
data was 0.87 deaths per 1 billion VMT per year (pre-RCL
MSPE = 0.047; post-RML MSPE = 0.803). In permutation ra-
tio tests, 3 states (of 42) had a post-RCL:pre-RCL MSPE ratio

higher than or equal to that of Colorado or Washington State
(probability = 0.09).

Sensitivity Analyses
Excluding neighboring states resulted in a difference be-
tween Colorado and synthetic Colorado of 1.84 fatalities per
1 billion VMT per year (Table 2) (94 excess deaths per year);
only 1 control state (of 35) had a post-RCL:pre-RCL MSPE ra-
tio higher than or equal to that of Colorado (probabil-
ity = 0.055). Exclusion of states without MCL resulted in a dif-
ference of 2.16 fatalities per 1 billion VMT per year (111 excess
deaths per year); none of the other states (of 15) had an MSPE
ratio higher than or equal to that of Colorado (probabil-
ity = 0.063). Compared with the main findings, a smaller dif-
ference was observed, using 2013 as the first post-RCL year:
the difference was of 0.46 fatalities per 1 billion VMT per year
(24 excess deaths per year); 4 states (of 42) had an MSPE ratio
higher than or equal to that of Colorado (probability = 0.116).
No differences were found between Washington State and syn-
thetic Washington in sensitivity analyses (probability >0.50).

Discussion
This study provides evidence that implementation of legal
commercial retail sales of cannabis was associated with in-
creased traffic fatalities in Colorado but not in Washington
State. We used an empirical approach to generate control
groups whose rates closely match the values of traffic fatality
rates of states implementing these laws during the pre-RCL
period; thus, controls more appropriately served as proxies for
the counterfactuals to test these effects than controls se-
lected using subjective measures of similarity between exposed
and unexposed states.

These findings suggest that RCL outcomes can be hetero-
geneous and may be specific to variations in how RCLs are
implemented. Colorado and Washington State RCLs differ in
many ways, including purchasing limits, sales taxes, ability to

Figure 1. Traffic Fatalities per 1 Billion Vehicle Miles Traveled (VMT),
Colorado vs Synthetic Colorado
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All controls included the 42 states with no recreational cannabis laws (RCLs) or
that implemented RCLs after 2017. States implementing RCLs during the study
period or that were noncontiguous were not included. 2014 indicates year of
RCL implementation.

Table 1. States With Nonzero Weights in Contributing to Synthetic
Colorado and Synthetic Washingtona

State

Contributing weight

Synthetic Colorado Synthetic Washington
California 0.052 0.373

Connecticut 0 0.021

Delaware 0.001 0.016

Louisiana 0.001 0

Maryland 0.141 0

Missouri 0.001 0

Nebraska 0.004 0

New Hampshire 0.270 0

New Jersey 0.156 0.466

New York 0.040 0

North Carolina 0.001 0

Rhode Island 0.097 0.140

Tennessee 0.002 0

Texas 0.190 0

West Virginia 0.039 0

a Traffic fatalities in Colorado and Washington State before implementation of
recreational cannabis laws (RCLs) are best reproduced by a combination of the
states listed above (eg, for Washington State, a combination of California,
Connecticut, Delaware, New Jersey, and Rhode Island, with New Jersey having
the strongest influence on combined estimates). Forty-two states were used
in the pool of controls. States implementing RCLs during the study period
(Alaska, Massachusetts, Maine, Nevada, Oregon, Colorado, and Washington)
and states outside the contiguous 48-state region (Alaska and Hawaii) were
not included.
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grow cannabis at home,33-35 and density of retail stores. In De-
cember 2018, Colorado had 549 retail stores and 474 medical
marijuana centers36 compared with 433 retail stores in Wash-
ington State,37 with retail store density per 100 000 adults of
23.32 in Colorado and 7.37 in Washington State. These factors
may have contributed to higher cannabis availability and driv-
ing under the influence in Colorado than in Washington State.
Consistent with these data, national survey data38 show that
from 2012 to 2015, the prevalence of past-month cannabis use
in Colorado increased by 6% in those aged 18 to 25 years and
by 41% in those 26 years or older, whereas in Washington State,
the prevalence decreased by 14% and 15%, respectively. State
differences in plant potency and routes of cannabis adminis-
tration that can affect potency (eg, vaping, dabbing) may also
have influenced state-level differences in outcomes, an im-
portant area for future research.

We observed that traffic fatalities did not follow reduc-
tions in the prevalence of past-month cannabis use in Wash-
ington State in 2014 to 2015. This may have occurred if other
mechanisms through which RCLs affect traffic fatalities were
stable or increased during this period, for example, daily or
near-daily cannabis use among ongoing users, cannabis use
with other drugs or alcohol, and driving under the influence
of cannabis or other drugs or alcohol.

Cannabis tourism could also explain the finding in Colo-
rado, because a higher number of neighboring states without
RCLs can lead to a higher volume of out-of-state drivers buy-
ing, using, and driving under the influence of cannabis. Colo-
rado has no neighboring states with RCLs, whereas in con-
trast, Washington State shares borders with Oregon, which
implemented RCLs in 2015, and with Canada, which imple-
mented MCLs in 2001. Cannabis tourism in Colorado is asso-
ciated with increased cannabis-related emergency depart-
ment visits among out-of-state residents.39

Other local factors may also influence the association be-
tween RCLs and traffic fatalities. For example, although both
states enacted “drug per se” laws that consider blood concen-
tration of at least 5 ng/mL of tetrahydrocannabinol in drivers
a criminal offense, these laws may have been enforced differ-
ently. Although actions have been taken to reduce impaired
driving in Colorado and Washington State, data to test this hy-
pothesis are limited.

Our findings are consistent with research showing in-
creases in cannabis-related traffic deaths40 and in the propor-
tion of injured patients with positive test results for cannabis
in trauma centers in Colorado.41 However, because cannabis
can be stored in human tissue for as long as 5 days, these stud-
ies may simply reflect overall increase in the prevalence of can-
nabis use.

Figure 2. Traffic Fatalities per 1 Billion Vehicle Miles Traveled (VMT),
Washington State vs Synthetic Washington
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All controls included the 42 states with no recreational cannabis laws (RCLs) or
that implemented RCLs after 2017. States implementing RCLs during the study
period or that were noncontiguous were not included. 2014 indicates year of
RCL implementation.

Table 2. Difference in Traffic Fatalities Between States Implementing RCLs and Synthetic Controls in the Postimplementation Period (2014-2017)

State by outcome
Mean post-RCL
outcome gap

Pre-RCL
MSPE

Post-RCL
MSPE

Post-RCL:pre-RCL
MSPE ratioa

Permutation
ratio test
resultb Probability

Main analysis, fatalities per 1 billion VMT

Colorado 1.46 0.097 2.44 25.00 1/42 0.047

Washington State 0.08 0.16 0.31 1.88 28/42 0.674

Main analysis, age-adjusted rates (state population)

Colorado 0.98 0.07 1.47 22.24 3/42 0.093

Washington State 0.04 0.11 0.25 2.20 28/42 0.674

Using enactment date, fatalities per 1 billion VMT

Colorado 0.46 0.19 2.71 14.22 4/42 0.116

Washington State 0.25 0.08 0.20 2.99 23/42 0.558

Excluding neighbor states, fatalities per 1 billion VMT

Colorado 1.84 0.07 3.60 48.50 1/35 0.055

Washington State 0.07 0.17 0.31 1.86 30/41 0.738

Excluding non-MCL states, fatalities per 1 billion VMT

Colorado 2.16 0.19 4.98 25.89 0/15 0.063

Washington State 0.14 0.15 0.23 1.56 10/15 0.687

Abbreviations: MCL, medical cannabis law; MSPE, mean square prediction
error; RCL, recreational cannabis law; VMT, vehicle miles traveled.
a Ratios were calculated prior to rounding.

b Indicates the number of states (numerator) of included controls
(denominator) with a post-RCL:pre-RCL MSPE ratio higher than or equal to
that of Colorado or Washington State.
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Our results are also consistent with research showing an
increase in all traffic crashes after the implementation of RCLs
in Colorado but not in Washington State.42 Results for Colo-
rado are also partially consistent with those from Lane and
Hall.25 However, these authors25 found evidence of a steep in-
crease in fatalities after legalization, followed by a nonsignifi-
cant reduction. We observed a continuous increase in fatali-
ties, with the gap between Colorado and its synthetic control
widening over time. Lane and Hall25 also found a steep in-
crease in fatalities in Washington State after RCLs, followed by
a subsequent reduction. Although we observed increased fa-
talities in Washington State in 2015, fatality rates in 2016 to
2017 were similar to rates for the synthetic control. We used a
synthetic control approach because it offers a transparent, data-
driven procedure to select controls to approximate a counter-
factual for exposed states while allowing a visual and analyti-
cal strategy to identify changes in outcome measures. The
different findings in our study from those in Lane and
Hall25 may be attributable to the use of different controls and
the analytical approach to estimate effects. Our findings
also differ from those of Hansen et al.26 This difference may
be owing to inclusion of 2017 data and additional risk factors
that enabled us to generate synthetic controls that closely
matched fatality rates of Colorado and Washington State in the
pre-RCL period.

Results from sensitivity analyses were in the same direc-
tion and consistent with results from the main analysis, al-
though the effect was smaller using the enactment date in-
stead of the implementation date. Because consequences of
increased cannabis availability are expected when retail sales
begin, a smaller effect was expected using the enactment date.

Previous studies on the association of MCL with traffic
fatalities21,22 have shown that MCLs are associated with re-
ductions in fatalities. A potential explanation for these reduc-
tions is that cannabis could work as a substitute for alcohol,21

an important risk factor for traffic events.14 Although this
may be true for a segment of the population, the much higher
availability of cannabis after RCLs could increase the number
of cannabis-impaired drivers to the point that it balanced out
reductions from any substitution effects. Moreover, higher
rates of traffic events are likely if more drivers are driving un-
der the influence of cannabis in combination with alcohol
and/or other drugs. The number of individuals with traffic fa-
talities who have positive findings for multiple substances,
including alcohol, has increased in recent years in Colorado and

Washington State,43,44 suggesting that this may be the case.
In addition, cannabis use may not only influence driving
skills but could also lead to increased risky behavior, for ex-
ample, reduced seatbelt use in drivers and passengers.45,46

The prevalence of not wearing seatbelts among fatally in-
jured passengers in Colorado was more than 50% in 2015, and
approximately 30% in Washington State.47 Whether such risky
behavior was influenced by RCL implementation remains to
be studied.

Limitations
Our study has several limitations. Although the use of a syn-
thetic approach can improve the identification of a counter-
factual, changes in other local policies or factors in the post-
RCL period (eg, travel patterns, impaired driving, speeding
unrelated to cannabis use) could partially explain our results
for Colorado. Effects of these laws and factors would be
attributed to RCLs in our study. Second, Washington State
first opened licensed cannabis retail stores in July 2014.
Classifying Washington State as exposed in 2014 could have
reduced the magnitude of the RCL-fatality association for
this state, because it was only exposed to cannabis retail
sales for half of 2014. Third, lack of state-level data on non-
fatal traffic injuries precluded testing whether RCLs are asso-
ciated with these events. Collecting and making available
these data could contribute to a better understanding of how
cannabis legalization affects traffic events. Fourth, we did
not examine the association of RCLs with cannabis-related
deaths; because cannabis can be stored in human tissue for
as long as 5 days, FARS data do not indicate whether the
driver was driving under the influence of cannabis when the
event occurred.48

Conclusions
Our study found that the implementation of RCLs was asso-
ciated with increases in traffic fatalities in Colorado but not in
Washington State. Findings suggest that adverse unintended
effects of RCLs can be heterogeneous and may depend on varia-
tions in implementation of these laws (eg, density of recre-
ational cannabis stores). These findings suggest the need for
policies, public health programs, and enforcement strategies
that will prevent unintended consequences of cannabis legal-
ization, such as increased rates of traffic injuries.
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