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ABSTRACT

Background and Aims  Ecological studies have suggested that Cannabis legalization might have led to a decrease in opi-
oid overdose deaths. Such studies do not provide information about whether individuals are substituting Cannabis for opi-
oids at different points in time. The current study assessed the magnitude of the daily association between Cannabis and
opioid use in individual adults with and without pain who use non-medical opioids. Design Prospective cohort study.
Setting The greater New York area and a suburban inpatient addiction program. Participants Adults with problem
substance use who use non-medical opioids, recruited from May 2016-June 2019. The analytical sample included 13
271 days of observation among 211 participants (64% male, 41% white, 78% unmarried, 80% unemployed, mean age
43 years). Measurements Participants completed interviewer- and self-administered computerized surveys, and then
responded to an interactive voice response (IVR) system daily for the following 90 days. The main exposures, Cannabis
use and pain, were defined as responding affirmatively to the IVR question: ‘Did you use Cannabis yesterday?’ and endors-
ing moderate or severe pain at baseline, respectively. The main outcome, non-medical or illicit opioid use during 90-day
follow-up, was defined as responding affirmatively to IVR question: ‘Did you use heroin yesterday?’ or ‘Did you use prescrip-
tion opioids more than prescribed or without a prescription yesterday?’. Findings The mean IVR completion rate was
70%. The unadjusted odds ratio (aOR) indicating same-day use of Cannabis and opioids was 2.00 [95% confidence inter-
val (CI) = 1.54-2.59]. Controlling for demographic characteristics, recruitment method, opioid types at baseline and pain,
the aOR was 1.86 (95% CI = 1.44-2.41). A test of interaction between pain and Cannabis use to determine if the asso-
ciation of Cannabis with opioid use differed between people with moderate-to-severe pain and less-than-moderate pain
was inconclusive. Conclusions Among US adults with problem substance use who use non-medical opioids, the odds
of opioid use appear to be approximately doubled on days when Cannabis is used. This relationship does not appear to differ
between people with moderate or more severe pain versus less than moderate pain, suggesting that Cannabis is not being
used as a substitute for illegal opioids.
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INTRODUCTION

The United States is currently in the midst of an opioid
crisis. In 2017, there were more than 2 million people with
opioid use disorder and more than 70000 opioid-related
deaths[1,2]. As a result, the opioid crisis has been declared
a national public health emergency [3] and several
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state-level interventions have been implemented to prevent
overdose deaths, including increased treatment services
[4,5], naloxone distribution programs [5,6], prescription
drug monitoring programs [7,8] and other novel policy
interventions [9,10].

One policy considered to impact opioid overdose deaths
is increasingly permissive Cannabis legislation [11].
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Currently, more than 33 states permit Cannabis use for
medical purposes, and 11 states permit recreational Can-
nabis use [12]. However, the role of more permissive Can-
nabis legislation in the opioid crisis is not yet fully
understood. One individual-level analysis of national
survey data found that medical Cannabis laws were not
associated with changes in the prevalence of opioid use
disorder, and in fact were associated with a small increase
in opioid use [13]. At the same time, numerous ecological
studies suggest that state medical and recreational
Cannabis laws are associated with reductions in opioid
prescriptions, opioid-related hospitalizations and overdose
deaths [14-20]. Although ecological studies cannot
establish causality [21], authors have drawn upon the
substitution hypothesis to interpret these findings,
positing that individuals may substitute Cannabis for
prescription and illicit opioids, particularly to manage
pain [13,15,16,18,20].

There is some evidence to support the hypothesis that
Cannabis can be substituted for opioids. Cannabis activates
some similar neurological pathways as opioids, potentially
providing pain relief or limiting cravings [22,23]. Moreover,
pain is one of the most common reasons for which Ameri-
cans use medical Cannabis [24—26], and some recent sur-
veys of Cannabis users indicate that substitution for opioids
is relatively common [27-29]. In contrast, some studies find
Cannabis to have limited utility for pain management
[30-32]. Two longitudinal studies further contradict the
substitution hypothesis, finding that Cannabis use is a risk
factor for increased opioid use [33,34]. However, these stud-
ies only measured Cannabis and opioid use at two distant
time-points, and were therefore unable to explore whether
Cannabis is ever used as a replacement for opioids. Therefore,
whether Cannabis and opioid use are positively or negatively
related remains uncertain. In order to more clearly under-
stand whether individuals substitute Cannabis for opioids,
prospective studies assessing the use of these two substances
with frequent or daily measures are needed [20,35-37].

To fill this gap in knowledge, we used repeated measures
to examine the direction and strength of association be-
tween Cannabis and opioid use over 90 consecutive days.
Specifically, among adults who use non-medical opioids,
we used daily measures to compare the probability of
non-medical opioid use on days when Cannabis was used
to days when Cannabis was not used. Further, to examine
whether results applied only to specific subgroups, we
assessed whether this relationship differed by gender,
severity of opioid use disorder and self-reported pain.

METHODS
Design, setting and participants

Data for the current study came from a larger study on
the reliability and validity of DSM-5 measures of
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substance use disorders (n = 565) [Hasin et al. (unpub-
lished)|. The present research question and analysis plan
were not pre-registered on a public platform, so results
should be considered exploratory. Inclusion criteria in-
cluded being aged > 18 years, substance use [binge drink-
ing (men, > 5 drinks; women, > 4 drinks), Cannabis,
cocaine or opioid use] in the prior 30 days or the 30 days
prior to inpatient admission, and at least one criterion en-
dorsed for a DSM-5 substance use disorder in pre-study
screening. Exclusion criteria included being non-English-
speaking; actively psychotic, suicidal or homicidal,
vision/hearing impairment that would preclude participa-
tion; or definite plans to leave the greater New York area
within 6 months.

Participants were recruited from the community and
from a suburban inpatient addiction program. Poten-
tially eligible participants from the inpatient addiction
program were informed about the study by hospital staff
or posted flyers; those interested met with an on-site re-
search coordinator who described the study, screened for
eligibility, obtained informed consent and arranged the
baseline assessment. Newspaper or social media adver-
tisements also invited potentially eligible community par-
ticipants to click a link or call a research coordinator for
a brief explanation of the study and eligibility pre-
screening. Potentially eligible community participants
then came to the research offices to meet with a re-
search coordinator for further screening and informed
consent. Those qualified to participate were invited to at-
tend the study office for baseline assessment, including a
battery of interviewer- and self-administered computer-
ized surveys.

Following the baseline assessment, participants were
asked to call or text an interactive voice response (IVR) sys-
tem every day for the following 90 days to answer ques-
tions about their substance use the previous day. If
participants did not contact the IVR on a given day, they re-
ceived an automated reminder. A similar measure of daily
substance use has been validated and used extensively in
prior research [38—42]. If participants missed more than
2 days of IVR, they were contacted by a study staff member
with a reminder.

The analytical sample included all participants who
endorsed past-month non-medical opioid use in the
self-administered computerized portion of the baseline
assessment and used the IVR for > 1 day. Opioid use
was defined as any use of heroin or non-medical use of
prescription painkillers (i.e. without a prescription or
more than prescribed). Participants received $50 for
completing the initial baseline assessment and $1 for
every day of completed IVR, with bonuses of up to $50
for completing IVR milestones without gaps. All proce-
dures were approved by the Institutional Review Boards
of New York State Psychiatric Institute and South Oaks
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Hospital, and were conducted between 11 May 2016
and 30 June 2019.

Measures

The main outcome, non-medical or illicit opioid use, was
defined as responding affirmatively to the IVR questions:
‘Did you use heroin yesterday?’ or ‘Did you use prescrip-
tion opioids more than prescribed or without a prescrip-
tion yesterday?’. The main exposure, Cannabis use, was
defined as responding affirmatively to the IVR question:
‘Did you use Cannabis yesterday?’. Both variables were
measured daily for 90 consecutive days. Pain and all
control covariates were assessed in the interviewer- or
self-administered computerized baseline assessments.
Pain was evaluated using an item from the 12-Ttem
Short Form (SF-12) Survey, an extensively studied and
valid measure of general health and health-related qual-
ity of life [43,44]. This item asked: ‘During the past
4 weeks, how much did pain interfere with your normal
work (including both work outside the home and house-
work)?’, with potential responses ‘not at all’, ‘a little bit’,
‘moderately’, ‘quite a bit’ and ‘severely’. Consistent with
prior research, a response of at least ‘moderately’ was
used to indicate the presence of moderate-to-severe pain
[33,45-48]. This measure has been demonstrated to pro-
duce similar pain prevalence estimates as a well-validated
pain scale in national survey data [48]. Severity of opioid
use disorder was assessed using DSM-5 criteria presented
in an interviewer-administered survey at baseline, and
categorized as ‘severe’ (six or more symptoms endorsed)
and ‘non-severe’ (fewer than six symptoms endorsed).
Control covariates included gender (male, female), age,
race/ethnicity (white, non-white), marital status (mar-
ried, living together, unmarried), employment status
(employed, unemployed), recruitment method (newspa-
per, social media, inpatient addiction program), opioid
type used at baseline (heroin, prescription opioid,
both) and pain (moderate or more severe, less than
moderate).

Statistical analyses

Data were analyzed using a logistic mixed model, with a
random intercept for participant and a random slope for
time. Cannabis use and non-medical opioid use were in-
cluded as time-varying in all models. All other variables
were time-invariant. The main measures of association
were crude and adjusted odds ratios (aORs), which repre-
sented the change in the odds of opioid use on days when
Cannabis was used compared to days when Cannabis was
not used. The use of a mixed model with a logit link func-
tion allowed for interpretation of odds ratios (ORs) as

© 2020 Society for the Study of Addiction

within-person effects (i.e. how opioid use differed when
an individual consumed Cannabis compared to when
he/she did not consume Cannabis).

First, we tested the crude and adjusted association be-
tween Cannabis and opioid use. Secondly, we tested
whether this association differed by participant character-
istics, including pain level (moderate or more severe versus
less than moderate), opioid use disorder severity (severe
versus less than severe) and gender (male versus female).
All stratified ORs were calculated by adding an interaction
with Cannabis use to the adjusted model.

Sensitivity analyses

Some participants were in inpatient care at the start of
follow-up. While these participants could have attempted
to obtain and use substances while in the inpatient unit,
such use was unlikely, and therefore the first sensitivity
analysis dropped observations from inpatient days from
the data set. Secondly, because participants from the inpa-
tient program may have been more likely to abstain from
all substance use during follow-up, a second sensitivity
analysis excluded all participants who were recruited from
the inpatient addiction program. Thirdly, the threshold for
pain was increased from at least ‘moderately’ to at least
‘quite a bit’. Fourthly, race/ethnicity was redefined to in-
clude five categories (non-Hispanic white, non-Hispanic
black, Hispanic white, Hispanic black, other). Fifthly, mari-
tal status was redefined to include a third, ‘previously mar-
ried’ category. Sixthly, severity of opioid use disorder OUD)
at baseline (no OUD, mild, moderate, severe OUD) was
added as a control variable. Finally, severity of Cannabis
use disorder CUD) at baseline (no CUD, mild, moderate, se-
vere CUD) was added as a control variable.

RESULTS

The analytical sample included 13271 days of observation
and 211 participants, of whom 64% were male, 41%
white, 78% unmarried and 80% unemployed (Table 1).
Their mean age was 43 years [standard deviation
(SD) = 12.5]. At baseline, approximately 50% of the sam-
ple reported at least moderate pain over the past 30 days,
and past-month opioid use was reported on a mean of
16.0 days. Of a total possible 90 days of reporting sub-
stance use in the IVR, the mean completion rate of all pos-
sible days was 70%, or a mean of 63 days (SD = 28.7). The
median completion rate was 85.6%, or a median of 77 days
[interquartile range (IQR) = 39-87]. On average, partici-
pants reported using opioids without Cannabis on 14.6%
of days ][95% confidence interval (CI) = 11.0-18.3%],
Cannabis without opioids on 15.0% of days (95% CI
= 11.3-18.7%), both Cannabis and opioids on 7.1% of
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Table 1 Baseline characteristics of study participants with past-month non-medical opioid use (n = 211).

Variable Frequency (%)

Recruitment method/site

Inpatient addiction program 76 (36.0)

Community 121 (57.3)

Social media 14 (6.6)
Gender

Male 135 (64.0)

Female 76 (36.0)
Age (mean, SD) 43.12,12.49
Race

White 87 (41.2)

Non-white 124 (58.8)
Marital status

Married or living together 47 (22.3)

Not married or living together 164 (77.7)
Employed 43 (20.4)
Have health insurance 206 (97.6)
History of treatment for substance use 130 (61.6)
Interference of pain with normal work

Extreme 20 (9.5)

Quite a bit 50(23.7)

Moderate 36 (17.0)

A little bit 53(25.1)

Not at all 52(24.6)
Opioid type misused in past month

Heroin, but not prescription opioids 88 (41.7)

Prescription opioids, but not heroin 75 (35.5)

Both heroin and prescription opioids 48(22.7)
Received an opioid prescription in the past 12 months 79 (37.4)
Past-month heroin use (days)

0 74 (35.1)

1-19 76 (36.0)

>20 61 (28.9)
Past-month non-medical prescription opioid use (days)

0 89 (42.2)

1-19 104 (49.3)

>20 18 (8.5)
Past-month Cannabis use (days)

0 90 (42.7)

1-19 65 (30.8)

>20 56 (26.5)
Other past-month other substance use (used > 1 day)

Alcohol 160 (75.8)

Cigarettes 165 (78.2)

Cocaine 115 (54.5)

Hallucinogens 13(6.2)
Used Cannabis for medical reasons in the past 12 months 39 (18.9)
Main mode of Cannabis administration®

Smoking 183 (97.3)

Other 5(2.7)
OUD severity

No OUD (0—1 symptoms) 61 (28.9)

Mild (2-3 symptoms) 8(3.8)

Moderate (4-5 symptoms) 12 (5.7)

Severe (6+ symptoms) 130 (61.6)
CUD severity

No CUD (0-1 symptoms) 126 (59.7)

(Continues)
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Table 1. (Continued)

Variable

Frequency (%)

Mild (2-3 symptoms)
Moderate (4—5 symptoms)
Severe (6+ symptoms)

27 (12.8)
18 (8.5)
40 (19.0)

SD = standard deviation; OUD = opioid use disorder; CUD = Cannabis use disorder. "Among participants who reported any Cannabis use.

days (95% CI = 4.6-9.7%) and neither Cannabis nor opi-
oids on 63.2% of days (95% CI = 58.0—68.5%).

Relative to opioid use on days without Cannabis use,
the crude OR for opioid use on days with Cannabis use
was 2.00 (95% CI = 1.54-2.59, P < 0.0001). In adjusted
analyses, the OR was 1.86 (95% CI = 1.44-2.41,
P < 0.0001). The interaction term, pain by Cannabis use,
was not statistically significant [F = 2.86, degrees of free-
dom (d.f.) = 1, P = 0.09], suggesting no difference in the
relationship between Cannabis and opioid use for people
with more versus less than moderate pain. Results similarly
did not differ by gender or OUD severity (Table 2). Because
pain is a potential confounding factor of the relationship
between Cannabis and opioid use, it was included as a con-
trol variable in the final adjusted model.

None of the sensitivity analyses meaningfully changed
results. When inpatient days were excluded the adjusted

OR was 1.84 (95% CI = 1.42-2.38), and the interaction
with pain, OUD severity and gender remained insignifi-
cant. When all participants recruited from the inpatient
addiction program were excluded from the analysis, the
OR was 1.72 (95% CI = 1.32-2.25), and the interaction
with OUD severity and gender were not significant. How-
ever, the interaction with pain was significant
(estimate = 0.550, P = 0.047), indicating that the associ-
ation between daily Cannabis and opioid use was more pos-
itive for individuals with moderate or more pain compared
to individuals with less pain. Results were unchanged
when the threshold for pain was increased to quite a bit
or severe (aOR = 1.86, 95% CI = 1.44-2.40, interactions
P > 0.05), race/ethnicity was redefined to include five cat-
egories (aOR = 1.85, 95% CI = 1.43-2.40, interactions
P > 0.05), marital status was redefined to include a ‘previ-
ously married’ category (aOR = 1.86, 95% CI = 1.44—

Table 2 Daily association between daily Cannabis and opioid use among adults with non-medical opioid use (n = 211).

Crude OR (95% CI) Adjusted OR (95% CI)" Interaction
of opioid use of opioid use P-value’
Overall
Days without Cannabis use® 1.00 (Reference) 1.00 (Reference) n/a
Days with Cannabis use” 2.00 (1.54-2.59)° 1.86 (1.44-2.41)°
By gender
Days without Cannabis use NA 1.00 (Reference)
Days with Cannabis use among:
Males NA 2.10 (1.49-2.97)° 0.29
Females NA 1.59 (1.08-2.35)°
By severity of OUD
Days without Cannabis use NA 1.00 (Reference)
Days with Cannabis use among:
Individuals with severe symptoms (6+) NA 1.62 (1.19-2.19)° 0.08
Individuals with non-severe symptoms (< 6) NA 2.69 (1.67-4.34)°
By pain status
Days without Cannabis use NA 1.00 (Reference)
Days with Cannabis use among
Individuals with pain NA 227 (1.60-3.21)° 0.09
Individuals without pain NA 1.46 (0.99-2.13)

OR = odds ratio; CI = confidence interval; OUD = opioid use disorder; NA = not available. ‘Control covariates: gender, age, ethnicity, marital status, employ-
ment status, recruitment method, opioid type used at baseline and pain; "P-value < 0.05 would indicate that the association between Cannabis use and opioid
use differed between individuals with and without pain, males and females or individuals with severe and non-severe OUD symptoms; ‘9975 completed days
without Cannabis use; 3296 completed days with Cannabis use; ‘P-value < 0.05.
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2.41, interactions P > 0.05), severity of opioid use disorder
was controlled (aOR = 1.88, 95% CI = 1.45-2.44, inter-
actions P > 0.05), and severity of Cannabis use disorder
was controlled (aOR = 1.93, 95% CI = 1.49-2.51, inter-
actions P > 0.05). Full sensitivity analysis results are pre-
sented in Supporting information, Table S1.

DISCUSSION

Among opioid-using adults, we examined how the odds of
non-medical or illicit opioid use changed on days when
Cannabis was used. On average, participants reported
using opioids without Cannabis on 15% of days, Cannabis
without opioids on 15% of days and both Cannabis and
opioids on 7% of days. On days that participants used Can-
nabis, the odds of non-medical opioid use nearly doubled.
The strength of this relationship did not significantly differ
by gender, OUD severity or between individuals with and
without moderate or more severe pain. Thus, substitution
of non-medical opioids with Cannabis was unlikely, regard-
less of the presence of significant pain, results that applied
equally to men and women and across OUD severity levels.

Our findings are consistent with those of other prospec-
tive studies of Cannabis and opioid use. For example, a
cohort tudy reported that among individuals with chronic
pain, Cannabis use was not associated with reduced pre-
scription opioid use at 4-year follow up [49]. Another study
of national survey data found that Cannabis use in 2001
was a risk factor for incident prescription opioid use and
opioid use disorder in 2004 [33]. This is also consistent
with findings that people who use Cannabis are generally
more likely to use medical and non-medical opioids
[34,50,51]. However, our findings are not consistent with
one previous study which found a negative association be-
tween daily Cannabis use and daily illicit opioid use. Al-
though this study followed a cohort of adults who
reported chronic pain, it measured Cannabis and opioid
use cross-sectionally in 6-month periods, did not assess
the association between less-than-daily Cannabis and opi-
oid use and included participants who did not use opioids
at baseline [52]. Therefore, unlike previous studies, we in-
cluded daily measurements of individuals, calculated
within-subject changes and focused on adults who were
non-medically using opioids at baseline. This finely grained
time window permits a unique opportunity to examine the
potential substitution of Cannabis for non-medical opioids.

Our findings also add to discussion concerning the ef-
fects of medical marijuana laws (MML) on opioid use. Nu-
merous ecological studies have reported a negative
association between MML and opioid outcomes [14—19],
while one study of individual-level data found a small pos-
itive association between MML and opioid use [13]. An ad-
ditional ecological study re-examined the change in opioid
overdose mortality following MML using a longer time-
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frame, reporting an associated increase, rather than de-
crease, in overdose deaths [53]. All these studies conclude
with a discussion of whether or not Cannabis is substituted
for opioids, although ecological and cross-sectional data
cannot test this hypothesis. Consistent with the demo-
graphic characteristics of medical Cannabis users [54,55]
and opioid overdose fatalities [ 56], our sample was predom-
inantly male, urban, unemployed, unmarried and had a
high prevalence of substance misuse and pain. The current
study is therefore among the first to directly test opioid sub-
stitution, suggesting that Cannabis seldom serves as a sub-
stitute for non-medical opioids among opioid-using adults,
even among those who report experiencing moderate or
more severe pain.

Study limitations are noted. First, the measures of sub-
stance use used self-report, making under-reporting a pos-
sibility. However, the initial computerized assessment and
the TVR were self-administered, reducing potential bias.
Additionally, by providing within-subject comparisons, par-
ticipants who repeatedly under-reported their Cannabis
use were compared only to themselves, rather than to
other participants. Secondly, pain was only assessed at
baseline and the quantity of Cannabis or opioids used was
not measured. We were therefore unable to measure
whether heavier Cannabis use acts as a substitute for opi-
oids or whether Cannabis is associated with a reduction
(rather than replacement) of opioid use. We were also un-
able to measure whether pain in a given day moderates the
relationship between Cannabis and opioid use. To test these
hypotheses, future studies with more detailed measures of
Cannabis and opioid consumption, as well as daily mea-
sures of pain, are needed. Thirdly, the sample was limited
to those who had problem substance use at baseline. While
this allowed for the establishment of a cohort of adults who
use non-medical opioids, it also precluded the ability to
generalize study findings to those who use opioids and/or
Cannabis in the absence of substance use problems. To ex-
amine this population, future studies are needed.

Fourthly, our sample included some individuals who
were initially in treatment for a substance use disorder.
These individuals may have been more likely to abstain
from any substance use during the follow-up than other
participants, thereby potentially causing selection bias. To
address this, we conducted two sensitivity analyses, where
inpatient days and all clinic-recruited participants were
dropped from the analysis. Neither of these robustness
checks meaningfully changed our observed results, sug-
gesting that this portion of the sample did not cause serious
bias. Fifthly, our study measured only illegal opioid and
Cannabis use, and lacked information on the presence of
painful medical conditions. During the study period,
smoked medical Cannabis was not permitted in New York
State. Different results may have been observed among
opioid-using participants seeking medical marijuana or
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taking medically prescribed opioids for pain conditions. The
observed relationship between Cannabis and non-medical
opioid use may have also differed from the relationship be-
tween Cannabis and medical opioid use. However, as de-
scribed above, our sample characteristics closely match
those of medical Cannabis users and those with opioid
overdose deaths, suggesting potential generalizability to in-
dividuals whose overdose risks are susceptible to changes
in marijuana laws. Future research should seek to measure
the impact of using both medical and illegal Cannabis on
using medical opioids, non-medical opioids and other sub-
stances, such as alcohol, cocaine and stimulants. Sixthly,
the sensitive subject matter and financial incentives in
the current study may have dissuaded adults who were
more affluent or unwilling disclose information about sub-
stance use from participating. Whether these factors led to
selection bias cannot be known, although we note that the
current sample characteristics closely match those of the
general population of adults who use non-medical opioids,
those at risk of opioid overdose and those who use medical
marijuana.

Finally, because Cannabis and opioid use were mea-
sured during the same 24-hour period, we were unable
to examine which substance was used first on any given
day. Cannabis could have led to an increase in opioid use,
opioid use to an increase in Cannabis use or some third
unmeasured variable could have led to an increase in both
(although pain is unlikely to be such a variable, as results
did not differ by level of pain). The short time measurement
window allows for the examination of time-periods within
which substitution may have occurred. Some prior studies
have separated measurement of Cannabis and opioid use
by months or years [33,49], or measured use only during
large time intervals [52], complicating assessment of
potential substitution effects. Moreover, unlike prior
research, this study used multiple repeated measurements
per individual, allowing for the calculation of an average
within-person association based on up to 90 days of data.
For each subject, multiple days on which Cannabis was
used were compared to multiple days on which Cannabis
was not used. This design feature provides a clear picture
of the average daily relationship between Cannabis and
non-medical opioid use for a given individual.

CONCLUSIONS

As illegal opioids, including non-medical prescription opi-
oids, synthetic opioids and heroin, are the primary cause
of overdose deaths in US adults [57], understanding how
Cannabis may change non-medical opioid use is critical
to informing discussions concerning Cannabis-based inter-
ventions for addressing the opioid crisis. On days when
Cannabis was used, the odds of non-medical opioid use
were approximately doubled. This relationship did not
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change when comparing people with moderate-to-severe
and less-than-moderate pain, suggesting that Cannabis is
not used as a substitute for non-medical opioids. While this
study bears replication with other populations, the results
suggest that Cannabis is not an effective means of limiting
non-medical opioid use and casts doubt on this potential
therapeutic indication. Future research should explore
the effects of Cannabis availability, reasons for use and
quantity consumed on a range of opioid-related outcomes
using repeated measures and variable time-frames for
substitution to occur.
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