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Abstract
Background Recreational cannabis laws (RCL) in the United States (US) can have important implications for people 
who are non-citizens, including those with and without formal documentation, and those who are refugees or 
seeking asylum. For these groups, committing a cannabis-related infraction, even a misdemeanor, can constitute 
grounds for status ineligibility, including arrest and deportation under federal immigration policy—regardless of 
state law. Despite interconnections between immigration and drug policy, the potential impacts of increasing state 
cannabis legalization on immigration enforcement are unexplored.

Methods In this repeated cross-sectional analysis, we tested the association between state-level RCL adoption and 
monthly, state-level prevalence of immigration arrests and deportations related to cannabis possession. Data were 
from the Transactional Records Access Clearinghouse. Immigration arrest information was available from Oct-2014 to 
May-2018 and immigration deportation information were available from Jan-2009 to Jun-2020 for. To test associations 
with RCLs, we fit Poisson fixed effects models that controlled for pre-existing differences between states, secular 
trends, and potential sociodemographic, sociopolitical, and setting-related confounders. Sensitivity analyses explored 
potential violations to assumptions and sensitivity to modeling specifications.

Results Over the observation period, there were 7,739 immigration arrests and 48,015 deportations referencing 
cannabis possession. By 2020, 12 stated adopted recreational legalization and on average immigration enforcement 
was lower among RCL compared to non-RCL states. In primary adjusted models, we found no meaningful changes 
in arrest prevalence, either immediately following RCL adoption (Prevalence Ratio [PR]: 0.84; [95% Confidence Interval 
[CI]: 0.57, 1.11]), or 1-year after the law was effective (PR: 0.88 [CI: 0.56, 1.20]). For the deportation outcome, however, 
RCL adoption was associated with a moderate relative decrease in deportation prevalence in RCL versus non-RCL 
states (PR: 0.68 [CI: 0.56, 0.80]; PR 1-year lag: 0.68 [CI: 0.54, 0.82]). Additional analyses were mostly consistent by 
suggested some sensitivities to modeling specification.
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Background
A growing number of people in the United States (U.S.) 
live in a jurisdiction where cannabis use is legal. As of 
January 2023, 38 states and the District of Columbia have 
legalized cannabis use for medical purposes. A further 
27 states have also legalized or decriminalized adult pos-
session of cannabis for recreational purposes. Despite 
increasing legalization, however, arrests for low-level 
cannabis offenses (e.g., age restrictions, public consump-
tion) remain prevalent, even in places with legalization. 
For example, there were more than 20,000 misdemeanor 
cannabis arrests in California in the six years after recre-
ational cannabis was legalized in 2016 [1]. Nationally, of 
the more than 500,000 cannabis arrests in 2019, over 91% 
were for possession [2]. 

Persistently high rates of cannabis arrests in the U.S. 
have important social justice and health equity impli-
cations, especially for populations disproportionately 
affected by cannabis prohibition. For example, compared 
to White people, Black and Latinx people report similar 
or lower rates of cannabis use, but dramatically higher 
rates of cannabis-related criminal-legal system contact, 
including arrests, prosecutions, convictions and incar-
cerations [3–5]. A prominent argument in favor of state 
cannabis law reform has been that legalization should 
reduce some of the racialized harms associated with can-
nabis enforcement [6]. However, studies to date suggest 
a more nuanced picture. In the U.S. and Canada, recre-
ational cannabis laws (RCLs) have been associated with 
reductions in total cannabis arrests and racialized arrest 
disparities measured on the absolute scale [7–13]. When 
measured on the relative scale, however, studies have 
found that racialized disparities commonly persist or 
even increase following law adoption, as the harms asso-
ciated with cannabis enforcement continue to be dispro-
portionately concentrated among racialized groups [8, 9, 
11, 14]. In addition, because limited research has evalu-
ated the potential downstream consequences of arrests 
and arrest disparities, including on convictions, criminal 
record expungement, and other related outcomes, the 
wider effects of legal changes are still unclear [15–17]. 

Another important but less commonly discussed equity 
consideration for cannabis legalization is its potential 
impacts on immigration justice and immigrant health 
disparities [6]. Because cannabis remains illegal at the 
federal level, cannabis infractions, even for minor or civil 
offences, and otherwise ‘legal’ cannabis-related conduct, 

can have severe repercussions for people who are not US 
citizens, including temporary or permanent residents, 
dreamers and those granted asylum [18]. Under federal 
policy, a conviction, charge, or admission of simple can-
nabis possession is considered by U.S. Immigration and 
Customs Enforcement (ICE) as sufficient grounds for 
status ineligibility, arrest, detention, or deportation, as 
is employment in the cannabis industry [19]. Further, as 
immigration authorities often work with police to iden-
tify people with drug-related violations for deportation, 
cannabis prohibition has been theorized as a primary 
mechanism of the arrest-to-deportation pipeline [20]—a 
term describing the series of mutually reinforcing policies 
and practices that funnel predominantly lower income 
people of color who are non-citizens from contact with 
law enforcement into deportation proceedings [21]. 

Despite this interplay between criminal-legal and 
immigration system policies, existing research has yet 
to consider cannabis legalization as a potential struc-
tural lever for reducing immigration enforcement and 
its adverse health consequences. Research has shown 
that immigration-related stressors (e.g., fear of deporta-
tion), exposure to exclusionary immigration policies (e.g., 
requirements for carrying registration documents) and 
direct experiences of arrest or deportation, are associated 
with numerous adverse mental and physical health con-
ditions [22]. Moreover, emerging research indicates that 
these health detriments can extend beyond non-citizens 
themselves, to their family members and broader com-
munities [23]. 

Two countervailing pathways are relevant to antici-
pating the potential immigration implications of RCL 
adoption. First, RCLs could lead to potential decreases 
in the overall number of cannabis-related arrests or 
convictions, and therefore cannabis-related immigra-
tion enforcement. A second possibility, however, is that 
state adoption of RCLs might lead more people who are 
non-citizens to reasonably but falsely assume that federal 
immigration status is unaffected by cannabis use permis-
sible under state law—potentially leading to increases 
in immigration enforcement. This second possibility is 
noteworthy in that recent evidence suggests that while 
immigrant populations remain less likely than non-
immigrants to engage in any substance use, [24, 25] can-
nabis use has increased significantly among immigrant 
and foreign-born adults in the past decade [26]. In the 
present study, we therefore tested whether the adoption 

Conclusions Our findings suggest that decreasing penalties for cannabis possession through state RCLs may reduce 
some aspects of immigration enforcement related to cannabis possession. Greater attention to the immigration-
related consequences of current drug control policies is warranted, particularly as more states weigh the public health 
benefits and drawbacks of legalizing cannabis.
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of a state-level RCL was associated with changes in the 
monthly, state-level prevalence of immigration arrests 
and deportations related to cannabis possession between 
2009 and 2020.

Methods
Study population
Data on immigration arrests and deportations were 
obtained from the Transactional Record Access Clear-
inghouse (TRAC) at Syracuse University. TRAC obtains 
data through freedom of information act fillings and liti-
gation and makes this information viewable to the public 

through a series of web tools, and downloadable by sub-
scription. TRAC records are increasingly used in public 
health research to measure various facets of immigration 
enforcement [27–29]. 

Outcomes
Although TRAC provides information on multiple mea-
sures of immigration enforcement activity (i.e., detainers, 
detentions, etc.), not all data are complete. We therefore 
concentrated on the two outcomes—arrests (Oct-2014 
to May-2018) and deportations (i.e., ‘removals;’ Jan-2009 
to Jun-2020)—for which information was consistently 
available at the month-year level, and where references 
to a cannabis-related offence were included in the data. 
Arrests refer specifically to those made by ICE agents 
in response to an immigration offence—though arrests 
often occur in cooperation with federal, state, or local 
law enforcement agencies or via delegation to non-ICE 
law enforcement through the 287(g) program. Counts 
excluded arrests made at the US-Canada and US-Mex-
ico borders by Customs and Border Protection. Because 
our focus was on RCLs, we concentrated on arrests 
and deportations noting cannabis possession as part of 
underlying immigration offense based on the National 
Crime Information Center (NCIC) coding system. We 
included records if they specified that the individual was 
convicted of, charged with, or held in custody for rea-
sons related to ‘marijuana possession.’ Counts excluded 
offences referencing sales, smuggling, or broadly refer-
encing ‘marijuana’ or ‘drugs,’ but not specifying cannabis 
possession directly. To generate prevalence rates from 
counts, we used the total annual state population esti-
mates from the National Center for Health Statistics as 
denominators or as offsets in models [30]. 

Exposures
Cannabis law data, including dates for the primary expo-
sure—RCLs—was based on prior literature, as well as 
information from the Alcohol Policy Information Sys-
tem, Cannabis Policy Database and ProCon.org and are 
presented in Table  1 [11, 31–35]. From these sources, 
we also captured covariate legal information, including 
state medical cannabis legalization and decriminalization 
(removal of criminal penalties), inclusive of depenaliza-
tion (removal of all penalties). Because we were primarily 
interested in the legal status of cannabis within a state, 
as opposed to overt access to a legal cannabis supply (via 
dispensaries or a home cultivation provision), we coded 
law exposures based on the date that a RCL became 
effective, rather than passage or commercial sales imple-
mentation dates.

Table 1 State cannabis law effective dates
State RCL MCL Decriminalization
Alaska 2/24/15 Pre-2009 Pre-2009
Arizona 2010 Pre-2009
Arkansas 2016
California 11/9/16 Pre-2009 Pre-2009
Colorado 12/10/12 Pre-2009 Pre-2009
Connecticut 2012 2011
Delaware 2011 2015
District of Columbia 2/26/15 2010
Florida 2017
Hawaii Pre-2009 2020
Illinois 1/1/20 2014 2016
Kansas 2017
Louisiana 2016 2021
Maine 1/30/17 Pre-2009 Pre-2009
Maryland 2014 2014
Massachusetts 12/15/16 2013 2008
Michigan 1/1/20 Pre-2009
Minnesota 2014 Pre-2009
Mississippi Pre-2009
Missouri 2018 2017
Montana Pre-2009 2017
Nebraska Pre-2009
North Carolina Pre-2009
Nevada 1/1/17 Pre-2009
New Hampshire 2013 2017
New Jersey 2010
New Mexico Pre-2009 2019
New York 2014 Pre-2009
North Dakota 2016 2017
Ohio 2016 Pre-2009
Oklahoma 2018
Oregon 3/29/16 Pre-2009 Pre-2009
Pennsylvania 2016
Rhode Island Pre-2009 2013
Utah 2018
Vermont 7/1/18 Pre-2009 2013
Washington 12/6/12 Pre-2009
West Virginia 2018
RCL: recreational cannabis law, MCL: medical cannabis law. Dates refer to the 
date that the law became effective rather than the data it was passed or enacted
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Covariates
In addition to other state cannabis policies (medical legal-
ization, decriminalization), control variables included 
time-varying state-level factors that we expected to be 
associated with RCL adoption and immigration enforce-
ment. Specifically, we controlled for census-derived 
demographic factors including median household 
income, share of the population identifying as BIPOC 
(Black, Indigenous, other people of color including His-
panic, Asian), and share of the population not proficient 
in English. Sociopolitical factors included the prevalence 
of police personnel (including nonsworn personnel) [36] 
and governor’s political party affiliation [37]. We also 
controlled for seasonality (Jan-Mar, Apr-Jun, Jul-Sep, 
Oct-Dec) given that enforcement patterns might vary by 
season by location. Lastly, we included an indicator to 
capture implementation of the ICE Secure Communities 
program which was rolled out across US states between 
2008 and 2013. This program requires that certain types 
of contacts with law enforcement trigger automatic 
immigration database checks and its implementation has 
been associated with significant increases in immigration 
arrests and deportations [38, 39]. 

Statistical analysis
To test associations between RCLs and changes in 
arrests and deportations related to cannabis possession 
we began by described overall outcome trends by plot-
ting the unadjusted prevalence of monthly cannabis pos-
session arrests and deportations over time, stratified by 
legalization status at the end of the observation period. 
In addition, we examined the distribution of state-level 
demographic and sociopolitical variables, also by legal-
ization status. We then used a series of separate regres-
sion models to test associations between RCLs and both 
outcome measures. In addition to state and time-based 
(month-year) fixed effects, our primary specification 
included demographic and sociopolitical variables, how-
ever we additionally present unadjusted model results for 
comparison. Given the count nature of the data, we spec-
ified models used Poisson regression and including pop-
ulation offsets [40]. Additional sensitivity models tested 
other specification as described in further detail below. 
In terms of the RCL exposure, we assumed that any effect 
of law adoption on immigration enforcement patterns 
would be relatively immediate. However, because there 
may be some degree of lag time between when a RCL 
goes into effect and when it might reasonably impact on 
the ground immigration enforcement actions, we addi-
tionally conducted analyses including a 1-year RCL lag to 
probe for potential differences by law timing.

Sensitivity analyses
We conducted 4 sets of supplemental analyses to test 
assumptions and to evaluate the overall robustness of 
the results. First, we conducted an event study to help 
evaluate the assumption that states without RCLs serve a 
poor comparison for what would have happened in RCL 
states in the absence of legalization. To test this assump-
tion, we re-ran the primary adjusted regression models 
replacing the binary RCL variable with a series of RCL 
leads and lags to test for differences in outcome trends 
between RCL and non-RCL states, prior to RCL adop-
tion. Second, we replaced the estimates of the total state 
population with estimates of the unauthorized immi-
grant population within a state using data from the Pew 
Research Center [41]. Third, for the arrest outcome, we 
excluded two states, Colorado and Washington, that had 
already adopted an RCL prior to the start of the obser-
vation period in October 2014 (Table  1) given that the 
inclusion of such ‘always treated’ units can potentially 
bias results [42]. Fourth, given that the COVID-19 pan-
demic likely altered law enforcement and immigration 
patterns, potentially in ways unrelated to cannabis laws 
adoption, we re-ran the primary analyses excluding data 
from 2020. Finally, we also re-ran the primary models 
using a quasi-Poisson specification to evaluate potential 
overdispersion (i.e., outcome variance greater than the 
mean) in the models.

Because all data were publicly viewable, de-identified, 
and at the group-level (state), analyses were considered 
non-human subjects research and exempt from institu-
tional board review. Analyses were conducted using R 
version 4.3.2. (R Foundation for Statistical Computing).

Results
Of the nearly half a million immigration arrests that 
occurred between Oct-2014 and May-2018, 7,739 spe-
cifically referenced cannabis possession. Similarly, of 
the more than 5 million deportations between Jan-2009 
and Jun-2020, 48,015 referenced a cannabis possession. 
By the end of the full observation period in Jun-2020, 
12 states had adopted RCLs, including 2 states (WA and 
CO) that adopted legalization prior to the 2014—the start 
of the study period for the arrest outcome. All states with 
recreational legalization had previously adopted medi-
cal legalization and some had further previously adopted 
decriminalization (Table 1).

Figure 1 displays the trends in immigration arrests and 
deportations referencing cannabis possession between 
Jan-2009 and Jun-2020. Overall, prevalence rates of both 
measures were lower among RCL compared to non-RCL 
states. There was a notable drop in deportations in 2020, 
coinciding with the onset of the COVID-19 pandemic. 
Arrest trends in both legalization and non-legalization 
states were relatively similar, and generally stable over the 
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period. For the deportation outcome, trends suggested 
that the overall prevalence of deportations decreased 
between 2009 and 2020 (Fig.  1). In terms of demo-
graphic and sociopolitical factors, states that adopted 
RCLs tended to have a higher median household income 
(approximately $72,405 verses $59,417), a lower preva-
lence of police personnel (6.41 versus 9.55 per 1,000 pop-
ulation), and more commonly had a governor affiliated 
with the democratic party than non-legalization states 
(Table 2).

Table 3 shows the primary results from unadjusted and 
adjusted models testing associations between RCL adop-
tion and immigration enforcement prevalence. In the 
primary adjusted models, RCLs were associated with an 
approximately 16% immediate relative decrease in arrests 
but with confidence intervals that crossed the null, (Prev-
alence Ratio [PR]: 0.84; 95% Confidence Interval [CI]: 
0.57, 1.11). Models incorporating a 1-year lag were also 
negative, but showed slightly attenuated associations, 
again with a confidence intervals that crossed the null 
(PR [1-year lag]: 0.88; CI: 0.56, 1.20). For deportations, 
in the primary models we observed a moderate negative 
association with RCLs, indicating an immediate relative 
decrease in deportations following law adoption (PR: 
0.68 CI: 0.56, 0.80). Results were also consistently nega-
tive after incorporating the 1-year RCL exposure lag (PR: 
0.68; CI: 0.54, 0.82).

Sensitivity and model robustness checks were as fol-
lows. First, Supplemental Fig.  1 and Supplemental 

Fig.  2 display results from the event study. They sug-
gest that the estimated associations were not predomi-
nantly driven by differences in pre-RCL trends between 
RCL and non-RCL states. However, both sets of results 
also showed wide confidence intervals in the post-RCL 
period. While few of the RCL associations with arrests 
were estimated with precision in the primary analysis 
(which was confirmed in the event-study), there was also 
significant imprecision for the deportation outcome sug-
gesting that findings should be interpreted with caution. 
Second, when we replaced the state population estimates 
with estimates of the unauthorized immigrant popula-
tion in a state, associations were slightly attenuated but 
did not qualitatively change (Supplemental Table 1). 
Third, when we excluded the always treated states (CO 
and WA) from the arrest models there were no changes 
with respect to immediate associations with RCL adop-
tion (PR: 0.84; CI: 0.56, 1.11, Supplemental Table 2). For 
the 1-year lagged RCL exposure model there was a small 
decrease in the point estimate, but the confidence inter-
vals remained wide and included the null (PR 1-year lag: 
0.85; CI: 0.52, 1.18, Supplemental Table 2). Fourth, when 
we excluded data from 2020 from the deportation analy-
ses, results were highly consistent (Supplemental Table 
3). Lastly when we used a quasi-Poisson specification, 
the point estimates for the deportation outcomes were 
slightly attenuated (PR: 0.72; CI: 0.59, 0.84; PR 1-year lag: 
0.68; CI: 0.54, 0.82, Supplemental Table 4), but did not 
change meaningfully.

Fig. 1 Trends in cannabis possession-related arrests and deportations by recreational cannabis legalization (RCL) status, 2009–2020. The upper panel 
displays the average prevalence of immigration arrests specifying cannabis possession (per 1,000,000 state population) disaggregated by whether the 
state adopted an RCL by the end of the observation period in 2019; the bottom panel displays trends in deportation. Dashed lines represent RCL states 
whereas solid lines represent states without RCL. Arrest data were only available for the period from Oct 2014 to May 2018
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Discussion
To the best of our knowledge, this is the first study to 
empirically examine the relationship between state 
cannabis law reforms and cannabis-related immigra-
tion enforcement. Using repeated cross-sectional data, 
we tested whether RCL adoption was associated with 
changes in cannabis-related immigration arrest (between 
Oct-2014 and May-2018) and deportation (between Jan-
2009 and Jun-2020) levels, controlling for secular trends 
and pre-existing differences between states. Our results 
suggest that the RCLs were associated with a moderate 
relative decrease in deportation levels, that was observed 
relatively consistently across multiple model specifica-
tions. Findings also suggested potential relative decreases 
in immigration arrest levels; however for almost all speci-
fications, associated confidence intervals were wide and 
included the null. Together these finding support the 
overall possibility that RCLs may help to mitigate some 
of the unintended immigration-related consequences of 
cannabis prohibition. Additional research is needed to 
replicate and elaborate on these initial results to provide 
states with the evidence needed to appropriately evaluate 

Table 2 State demographic and sociopolitical factors by 
recreational cannabis legalization status, 2009–2020

Non-RCL states
(n = 6,454year-
monthsof 
observation)

RCL states
(n = 550year-
monthsof 
observation)

Monthly cannabis 
possession immigration 
arrests per 1,000,000 
population, [mean (SD)]

0.32 (0.66) 0.39 (1.06)

Monthly cannabis 
possession immigra-
tion deportations per 
1,000,000 population, 
[mean (SD)]

0.35 (1.35) 0.13 (0.54)

Share of population 
identifying as BIPOC, 
[mean (SD)]

0.30 (0.16) 0.36 (0.17)

Share of population not 
proficient in English, 
[mean (SD)]

0.04 (0.03) 0.04 (0.02)

Median household 
income, [mean (SD)]

59,417.23 (9,501.41) 72,405.03 (8,758.01)

Police personnel per 
1,000 population,A 
[mean (SD)]

9.55 (5.62) 6.41 (4.82)

Governor’s political 
party [n (%)]

Democrat 2704 (41.89) 396 (72.00)
Republican or 

Independent
3750 (58.10) 154 (28.00)

RCL: Recreational cannabis law
AIncludes nonsworn personnel
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the potential costs and benefits of RCL adoption across 
various public health dimensions.

While our results are specific to immigration arrests 
and deportations, these findings add to a growing body of 
literature evaluating the social justice and health equity 
implications of cannabis law reforms including RCLs. 
Given significant overlap between drug and immigra-
tion enforcement, but relatively few studies on this topic, 
additional research is needed to examine other impor-
tant dimensions of these intersecting issues. For example, 
in this study we examined cannabis policies as a deter-
minant of immigration arrest and deportation. At the 
same time, a significant body of literature indicates that 
exposure to aggressive immigration-related enforcement 
increases risk for multiple adverse consequences, includ-
ing drug and alcohol misuse [22, 23, 28, 43, 44]. Future 
research might test relationships between cannabis law 
reforms and perceived immigration stress to comprehen-
sively evaluate the wider public health consequences of 
these changing laws.

Future research employing exposures more proximate 
to immigration enforcement, such as examination of 
cannabis arrest or conviction rates directly—and related 
mediation analyses—would also strengthen the evidence 
for a causal relationship between cannabis policies and 
immigration enforcement activities. Trends in immigra-
tion enforcement should also continue to be monitored 
as more states adopt RCLs and as additional follow-up 
time post-legalization is accumulated.

Limitations
Several limitations of these analyses are noted. First, 
available arrest data were limited to a 4-year period 
and thus our analyses may have been underpowered to 
detect significant changes post-law adoption in RCL 
compared to non-RCL states. In addition, the inclusion 
of a 1-year lag further reduced follow-up period, likely 
contributing to the wider confidence intervals observed 
for these measures. Beyond the specific limitations of 
the arrest measure, other limitations of available immi-
gration enforcement data restricted our analyses in 
multiple ways. Outside of arrests and deportations, we 
were unable to examine other dimensions of immigra-
tion enforcement, such as detentions and detainers, that 
could be influenced by changing cannabis policy, but 
which are not currently available. For both the arrest and 
deportation measures, we had limited access to informa-
tion on cannabis or other drug related offences, leading 
to potential undercounting, particularly as we excluded 
convictions ambiguously referencing ‘marijuana’ or ‘drug 
possession.’

With respect to our exposure—RCL adoption—we did 
not examine specific policy dimensions that could be rel-
evant. Studies examining other outcomes of RCLs have, 

for example, identified heterogeneity in associations by 
whether or not a state law permits operational dispen-
saries [45]. Moreover, laws in multiple jurisdictions have 
legalized cannabis for personal use but maintain prohibi-
tions on commercial sales or other supply mechanisms, 
and multiple municipalities have adopted their own laws 
or policies distinct from broader state laws [46]. If these 
legal distinctions differentially impact cannabis enforce-
ment patterns and related immigration outcomes, our 
findings may be subject to additional biases. Further 
research is needed to consider specific facets of RCLs at 
both state and more local levels.

A third issue is that we were unable to examine 
potential differences in RCL-associated immigration 
enforcement by key demographic factors due to limited 
sociodemographic information and limited variation in 
outcomes by citizenship. In particular, we did not exam-
ine heterogeneity by citizenship, race and ethnicity or 
indicators of social status. Prior research on arrest dis-
parities has shown that while the absolute numbers of 
arrests appear to decline in response to RCLs, racialized 
disparities may persist through multiple pathways. For 
example, some studies have shown that arrests for pub-
lic consumption (which typically remains a misdemeanor 
despite overall state legality) may be more subject to 
racially and ethnically disparate policing, because there is 
greater discretion to choose to arrest or issue a warning 
[8, 9]. Understanding the impact of cannabis law reform 
on immigration enforcement disparities is an important 
area for future investigation.

Finally, there were several methodologic limitations of 
our analysis. First, even though our analytic approach 
controlled for pre-existing differences between states, 
changing secular trends in immigration enforcement pat-
terns over time, and time-varying state demographic and 
sociopolitical factors, unmeasured confounding remains 
a significant concern. In addition, if immigration-related 
or other policy changes enacted at the federal level 
affected states in different ways that we did account for, 
these unaddressed policy changes could substantially 
bias our results. Recent methodological literature has 
highlighted several challenges associated with evaluating 
policy effects in settings where laws are adopted at mul-
tiple timepoints, as with RCLs. In this context, bias could 
have been introduced if the effects of RCLs changes over 
time, or differ by the timing of RCL adoption, given that 
estimated coefficients we present reflect a weighted aver-
age over the observation period and across groups [42, 
47]. 

Conclusions
In the past two decades, public support for cannabis 
law reform has been bolstered by the increasing recog-
nition that criminalization causes substantial harms, 
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especially within communities disproportionately tar-
geted by enforcement activities, including the U.S. non-
citizen population. This study adds to emerging evidence 
documenting the equity-related consequences of canna-
bis legalization, by showing that state adoption of RCLs 
likely reduces certain types of immigration enforce-
ment activities. At the same time, arrests and deporta-
tions based on cannabis possession convictions remain 
highly prevalent. To minimize the adverse effects of these 
trends, it is important that states that have adopted or are 
considering cannabis legalization take action to ensure 
that their non-citizens residents are aware of the federal 
immigration-related consequences of cannabis posses-
sion. Further state-level efforts might also concentrate on 
vacating existing pre-legalization convictions so that past 
low-level offenses do not continue to jeopardize immi-
gration status.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-024-18334-y.

Supplementary Material 1

Acknowledgements
Not applicable.

Author contributions
EB conceptualized the study, conducted the formal analysis, and drafted 
the initial manuscript. SSM supervised the study, interpreted the findings, 
acquired the funding, and reviewed and revised the manuscript.

Funding
EB is supported by grant T32DA031099 from the National Institute on Drug 
Abuse.
Of the National Institutes of Health. SSM is supported by grant R01DA045872 
from the National Institute on Drug Abuse of the National Institutes of Health.

Data availability
Data are available from the Transactional Records Access Clearinghouse, 
Syracuse University. https://trac.syr.edu/immigration/tools/.

Declarations

Ethics approval and consent to participate
All data were publicly available, de-identified, and at the group-level (state), 
therefore analyses were considered non-human subjects research and exempt 
from institutional board review.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Substance Use Epidemiology Training Program (SAETP), Department 
of Epidemiology, Joseph L. Mailman School of Public Health, Columbia 
University, 722 W. 168th St. Suite 511, 10032 New York, NY, USA

Received: 16 November 2023 / Accepted: 12 March 2024

References
1. Office of the Attorney General. Crime in California, 2017–2022 Reports. 

Published 2023. https://openjustice.doj.ca.gov/resources/publications.
2. 2019, Federal Bureau of Investigation. Crime in the United States, 

Arrested P. Published 2019. https://ucr.fbi.gov/crime-in-the-u.s/2019/
crime-in-the-u.s.-2019/topic-pages/persons-arrested.

3. Alexander M. The New Jim Crow: Mass Incarceration in the age of colorblind-
ness. The New; 2020.

4. Substance Abuse and Mental Health Services Administration. Highlights for 
the 2021 National Survey on Drug Use and Health. Published 2022. https://
www.samhsa.gov/data/sites/default/files/2022-12/2021NSDUHFFRHighlight
sRE123022.pdf.

5. Spohn C, editor. Racial disparities in prosecution, sentencing, and punish-
ment. The Oxford Handbook of Ethnicity, Crime, and Immigration. Oxford 
University Press; 2019.

6. Kilmer B, Caulkins JP, Kilborn M, Priest M, Warren KM. Cannabis Legalization 
and Social Equity: Some Opportunities, Puzzles, and Trade-offs Symposium: 
Marijuana Law 2020: Lessons from the Past, Ideas for the Future. BU L Rev. 
2021;101(3):1003–1042.

7. Callaghan RC, Sanches M, Hathaway A, Asbridge M, MacDonald M, Kish 
SJ. Canada’s cannabis legalization and police-reported cannabis-related 
criminal incidents among youth, 2015–2021. Drug and Alcohol Depend. 
Published Online April. 2023;23:109892. https://doi.org/10.1016/j.
drugalcdep.2023.109892

8. Firth CL, Maher JE, Dilley JA, Darnell A, Lovrich NP. Did marijuana legalization 
in Washington State reduce racial disparities in adult marijuana arrests? Subst 
Use Misuse. 2019;54(9):1582–7. https://doi.org/10.1080/10826084.2019.15930
07.

9. Joshi S, Doonan SM, Pamplin JR. A tale of two cities: racialized arrests follow-
ing decriminalization and recreational legalization of cannabis. Drug Alcohol 
Depend. 2023;249:109911. https://doi.org/10.1016/j.drugalcdep.2023.109911.

10. Willits DW, Solensten B, Meize M, et al. Racial disparities in the wake of 
Cannabis legalization: documenting persistence and change.  Race and 
Justice. Published Online March. 2022;16:21533687221087355. https://doi.
org/10.1177/21533687221087355

11. Sheehan BE, Grucza RA, Plunk AD. Association of Racial Disparity of Cannabis 
Possession arrests among adults and youths with Statewide Cannabis 
decriminalization and legalization. JAMA Health Forum. 2021;2(10):e213435. 
https://doi.org/10.1001/jamahealthforum.2021.3435.

12. Plunk AD, Peglow SL, Harrell PT, Grucza RA. Youth and Adult arrests for Can-
nabis Possession after decriminalization and legalization of Cannabis. JAMA 
Pediatr. 2019;173(8):763–9. https://doi.org/10.1001/jamapediatrics.2019.1539.

13. Gunadi C, Shi Y. Association of Recreational Cannabis Legalization 
with Cannabis Possession Arrest Rates in the US. JAMA Netw Open. 
2022;5(12):e2244922. https://doi.org/10.1001/jamanetworkopen.2022.44922.

14. Gunadi C, Shi Y. Cannabis decriminalization and racial disparity in arrests for 
cannabis possession. Soc Sci Med. 2022;293:114672. https://doi.org/10.1016/j.
socscimed.2021.114672.

15. Hall W, Lynskey M. Assessing the public health impacts of legalizing recre-
ational cannabis use: the US experience. World Psychiatry. 2020;19(2):179–86. 
https://doi.org/10.1002/wps.20735.

16. Kilmer B. How will cannabis legalization affect health, safety, and social 
equity outcomes? It largely depends on the 14 ps. Am J Drug Alcohol Abuse. 
2019;45(6):664–72. https://doi.org/10.1080/00952990.2019.1611841.

17. Adinoff B, Reiman A. Implementing social justice in the transition from illicit 
to legal cannabis. Am J Drug Alcohol Abuse. 2019;45(6):673–88. https://doi.
org/10.1080/00952990.2019.1674862.

18. Cunnings J. Nonserious marijuana offenses and noncitizens: uncounseled 
pleas and disproportionate consequences. UCLA L Rev. 2015;62(2):510–71.

19. Citizenship US, and Immigration Services (USCIS). Policy Alert: controlled 
substance-related ActivityGood Moral Character determinations. Published 
April 19, 2019. https://www.uscis.gov/sites/default/files/document/policy-
manual-updates/20190419-ControlledSubstanceViolations.pdf.

20. Tosh S. Drug prohibition and the criminalization of immigrants: the com-
pounding of drug war disparities in the United States deportation regime. Int 
J Drug Policy. 2021;87:102846. https://doi.org/10.1016/j.drugpo.2020.102846.

21. Cerda IH, Macaranas AR, Liu CH, Chen JA. Strategies for naming and address-
ing structural racism in immigrant Mental Health. Am J Public Health. 
2023;113(S1):S72–9. https://doi.org/10.2105/AJPH.2022.307165.

22. Crookes DM, Stanhope KK, Suglia SF. Immigrant-related policies and 
the Health outcomes of Latinx adults in the United States: a systematic 

https://doi.org/10.1186/s12889-024-18334-y
https://doi.org/10.1186/s12889-024-18334-y
https://openjustice.doj.ca.gov/resources/publications
https://ucr.fbi.gov/crime-in-the-u.s/2019/crime-in-the-u.s.-2019/topic-pages/persons-arrested
https://ucr.fbi.gov/crime-in-the-u.s/2019/crime-in-the-u.s.-2019/topic-pages/persons-arrested
https://www.samhsa.gov/data/sites/default/files/2022-12/2021NSDUHFFRHighlightsRE123022.pdf
https://www.samhsa.gov/data/sites/default/files/2022-12/2021NSDUHFFRHighlightsRE123022.pdf
https://www.samhsa.gov/data/sites/default/files/2022-12/2021NSDUHFFRHighlightsRE123022.pdf
https://doi.org/10.1016/j.drugalcdep.2023.109892
https://doi.org/10.1016/j.drugalcdep.2023.109892
https://doi.org/10.1080/10826084.2019.1593007
https://doi.org/10.1080/10826084.2019.1593007
https://doi.org/10.1016/j.drugalcdep.2023.109911
https://doi.org/10.1177/21533687221087355
https://doi.org/10.1177/21533687221087355
https://doi.org/10.1001/jamahealthforum.2021.3435
https://doi.org/10.1001/jamapediatrics.2019.1539
https://doi.org/10.1001/jamanetworkopen.2022.44922
https://doi.org/10.1016/j.socscimed.2021.114672
https://doi.org/10.1016/j.socscimed.2021.114672
https://doi.org/10.1002/wps.20735
https://doi.org/10.1080/00952990.2019.1611841
https://doi.org/10.1080/00952990.2019.1674862
https://doi.org/10.1080/00952990.2019.1674862
https://www.uscis.gov/sites/default/files/document/policy-manual-updates/20190419-ControlledSubstanceViolations.pdf
https://www.uscis.gov/sites/default/files/document/policy-manual-updates/20190419-ControlledSubstanceViolations.pdf
https://doi.org/10.1016/j.drugpo.2020.102846
https://doi.org/10.2105/AJPH.2022.307165


Page 9 of 9Bruzelius and Martins BMC Public Health          (2024) 24:936 

review. Epidemiology. 2022;33(4):593–605. https://doi.org/10.1097/
EDE.0000000000001480.

23. Crookes DM, Stanhope KK, Kim YJ, Lummus E, Suglia SF. Federal, State, and 
Local Immigrant-Related Policies and Child Health Outcomes: a systematic 
review. J Racial Ethnic Health Disparities. 2022;9(2):478–88. https://doi.
org/10.1007/s40615-021-00978-w.

24. Horyniak D, Melo JS, Farrell RM, Ojeda VD, Strathdee SA. Epidemiology of 
Substance Use among forced migrants: A global systematic review. PLoS 
ONE. 2016;11(7):e0159134. https://doi.org/10.1371/journal.pone.0159134.

25. Kortas GT, Abrahão ABB, Malbergier A, et al. Immigrants, refugees and can-
nabis use. Int Rev Psychiatry. 2022;34(1):59–77. https://doi.org/10.1080/09540
261.2022.2039595.

26. Salas-Wright CP, John R, Vaughn MG, et al. Trends in cannabis use 
among immigrants in the United States, 2002–2017: evidence from two 
national surveys. Addict Behav. 2019;99:106029. https://doi.org/10.1016/j.
addbeh.2019.106029.

27. Friedman AS, Venkataramani AS. Chilling effects: US Immigration Enforce-
ment and Health Care seeking among hispanic adults. Health Aff. 
2021;40(7):1056–65. https://doi.org/10.1377/hlthaff.2020.02356.

28. Bruzelius E, Baum A, The Mental Health of Hispanic/Latino Americans Fol-
lowing National Immigration Policy Changes. United States, 2014–2018. 
Am J Public Health. 2019;109(12):1786–8. https://doi.org/10.2105/
AJPH.2019.305337.

29. Nichols VC, LeBrón AMW, Pedraza FI. Policing us sick: the Health of latinos in 
an era of heightened deportations and racialized policing. PS: Political Sci 
Politics. 2018;51(2):293–7. https://doi.org/10.1017/S1049096517002384.

30. Centers for Disease Control, National Center for Health Statistics. Bridged-
Race Resident Population Estimates United States, State and County for the 
years 1990–2020. Accessed June 10, 2022. https://wonder.cdc.gov/wonder/
help/bridged-race.html#About%201990-2020.

31. Alcohol Policy Information System (APIS). Recreational Use of Cannabis. 
Published 2023. Accessed August 9. 2022. https://alcoholpolicy.niaaa.nih.
gov/cannabis-policy-topics/recreational-use-of-cannabis-volume-1/104.

32. Powell D, Pacula RL, Jacobson M. Do medical marijuana laws reduce addic-
tions and deaths related to pain killers? J Health Econ. 2018;58:29–42. https://
doi.org/10.1016/j.jhealeco.2017.12.007.

33. Gonçalves PD, Levy NS, Segura LE, et al. Cannabis recreational legalization 
and prevalence of simultaneous Cannabis and Alcohol Use in the United 
States. J Gen Intern Med. 2023;38(6):1493–500. https://doi.org/10.1007/
s11606-022-07948-w.

34. Gonçalves PD, Bruzelius E, Levy NS, et al. Recreational cannabis legisla-
tion and binge drinking in U.S. adolescents and adults. Int J Drug Policy. 
2023;118:104085. https://doi.org/10.1016/j.drugpo.2023.104085.

35. ProCon.org. State-by-State Recreational Marijuana Laws. Published 2023. 
https://marijuana.procon.org/legal-recreational-marijuana-states-and-dc/.

36. Federal Bureau of Investigation. Law Enforcement Officers Killed and 
Assaulted (LEOKA) Program. Published 2019. Accessed May 1. 2022. https://
www.fbi.gov/services/cjis/ucr/leoka.

37. National Governors Association. Former Governors. Published 2023. Accessed 
June 24. 2023. https://www.nga.org/former-governors/.

38. U.S. Immigration and Customs Enforcement. Secure Communities Published 
Febr 9, 2021. https://www.ice.gov/secure-communities.

39. Chand DE, Schreckhise WD. Secure communities and Community values: 
local context and Discretionary Immigration Law Enforcement. J Ethnic 
Migration Stud. 2015;41(10):1621–43. https://doi.org/10.1080/13691
83X.2014.986441.

40. Frome EL, Checkoway H. Use of Poisson Regression models in estimating 
incidence rates and ratios. Am J Epidemiol. 1985;121(2):309–23. https://doi.
org/10.1093/oxfordjournals.aje.a114001.

41. Passel JS, Krogstad JM, Pew Research Center. What we know about 
unauthorized immigrants living in the U.S., Detailed table: Unau-
thorized immigrant population for states (and margins of error), 
1990–2021. Pew Research Center. Published 2023. Accessed March 
2, 2024. https://www.pewresearch.org/short-reads/2023/11/16/
what-we-know-about-unauthorized-immigrants-living-in-the-us/.

42. Goodman-Bacon A. Difference-in-differences with variation in treat-
ment timing. J Econ. 2021;225(2):254–77. https://doi.org/10.1016/j.
jeconom.2021.03.014.

43. Ke MPPMZ, Sj P. Immigration policies as political determinants of alcohol 
and drug misuse among US-born latinos. Int J Drug Policy. 2022;106:103754. 
https://doi.org/10.1016/j.drugpo.2022.103754.

44. Pinedo M. Deportation of Family members of US-Citizen latinos and 
Misuse of prescription drugs: United States, 2019. Am J Public Health. 
2020;110(4):560–6. https://doi.org/10.2105/AJPH.2019.305516.

45. Santaella-Tenorio J, Mauro CM, Wall MM, et al. US Traffic fatalities, 1985–2014, 
and their relationship to Medical Marijuana laws. Am J Public Health. 
2017;107(2):336–42. https://doi.org/10.2105/AJPH.2016.303577.

46. Matthay EC, Mousli L, Apollonio DE, Schmidt LA. Alignment in local 
approaches to alcohol and cannabis control policy: a case study of Cali-
fornia cities and counties. Int J Drug Policy. 2023;119:104114. https://doi.
org/10.1016/j.drugpo.2023.104114.

47. Roth J, Sant’Anna PHC, Bilinski A, Poe J. What’s Trending in Difference-in-
Differences? A Synthesis of the Recent Econometrics Literature. Published 
online January 9, 2023. Accessed February 2, 2023. http://arxiv.org/
abs/2201.01194.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1097/EDE.0000000000001480
https://doi.org/10.1097/EDE.0000000000001480
https://doi.org/10.1007/s40615-021-00978-w
https://doi.org/10.1007/s40615-021-00978-w
https://doi.org/10.1371/journal.pone.0159134
https://doi.org/10.1080/09540261.2022.2039595
https://doi.org/10.1080/09540261.2022.2039595
https://doi.org/10.1016/j.addbeh.2019.106029
https://doi.org/10.1016/j.addbeh.2019.106029
https://doi.org/10.1377/hlthaff.2020.02356
https://doi.org/10.2105/AJPH.2019.305337
https://doi.org/10.2105/AJPH.2019.305337
https://doi.org/10.1017/S1049096517002384
https://wonder.cdc.gov/wonder/help/bridged-race.html#About%201990-2020
https://wonder.cdc.gov/wonder/help/bridged-race.html#About%201990-2020
https://alcoholpolicy.niaaa.nih.gov/cannabis-policy-topics/recreational-use-of-cannabis-volume-1/104
https://alcoholpolicy.niaaa.nih.gov/cannabis-policy-topics/recreational-use-of-cannabis-volume-1/104
https://doi.org/10.1016/j.jhealeco.2017.12.007
https://doi.org/10.1016/j.jhealeco.2017.12.007
https://doi.org/10.1007/s11606-022-07948-w
https://doi.org/10.1007/s11606-022-07948-w
https://doi.org/10.1016/j.drugpo.2023.104085
https://marijuana.procon.org/legal-recreational-marijuana-states-and-dc/
https://www.fbi.gov/services/cjis/ucr/leoka
https://www.fbi.gov/services/cjis/ucr/leoka
https://www.nga.org/former-governors/
https://www.ice.gov/secure-communities
https://doi.org/10.1080/1369183X.2014.986441
https://doi.org/10.1080/1369183X.2014.986441
https://doi.org/10.1093/oxfordjournals.aje.a114001
https://doi.org/10.1093/oxfordjournals.aje.a114001
https://www.pewresearch.org/short-reads/2023/11/16/what-we-know-about-unauthorized-immigrants-living-in-the-us/
https://www.pewresearch.org/short-reads/2023/11/16/what-we-know-about-unauthorized-immigrants-living-in-the-us/
https://doi.org/10.1016/j.jeconom.2021.03.014
https://doi.org/10.1016/j.jeconom.2021.03.014
https://doi.org/10.1016/j.drugpo.2022.103754
https://doi.org/10.2105/AJPH.2019.305516
https://doi.org/10.2105/AJPH.2016.303577
https://doi.org/10.1016/j.drugpo.2023.104114
https://doi.org/10.1016/j.drugpo.2023.104114
http://arxiv.org/abs/2201.01194
http://arxiv.org/abs/2201.01194

	Recreational cannabis legalization and immigration enforcement: a state-level analysis of arrests and deportations in the United States, 2009–2020
	Abstract
	Background
	Methods
	Study population
	Outcomes
	Exposures
	Covariates
	Statistical analysis
	Sensitivity analyses

	Results
	Discussion
	Limitations

	Conclusions
	References


