
2021QualifyingCondition

Upon petition, the State Medical Board of Ohio has the authority to approve and designate conditions or diseases as qualifying medical conditions for
treatment with medical marijuana. For the calendar year of 2021, the board will accept petitions for consideration between November 1, 2021 and
December 31, 2021.

The following conditions are already part of the program: AIDS, amyotrophic lateral sclerosis, Alzheimer’s disease, cachexia, cancer, chronic traumatic
encephalopathy, Crohn’s disease, epilepsy or another seizure disorder, fibromyalgia, glaucoma, hepatitis C, Huntington's disease, inflammatory bowel
disease, multiple sclerosis, pain that is either chronic and severe or intractable, Parkinson’s disease, positive status for HIV, post-traumatic stress disorder,
sickle cell anemia, spasticity, spinal cord disease or injury, terminal illness, Tourette syndrome, traumatic brain injury, and ulcerative colitis.

The board’s Medical Marijuana Committee determined that arthritis, migraines (chronic), and complex regional pain syndrome were already covered by the
existing qualifying condition of pain that is either chronic or intractable. You do not need to submit a petition for one of these three conditions. Click here
to read the board’s position statement. 

The petition will not be considered if:

Received after December 31, 2021
It seeks to add a broad category of diseases or conditions
The condition that has been previously reviewed by the board and rejected unless new scientific research that supports the request is offered

If you are petitioning for a previously considered condition:

Do not resubmit documents which have already been reviewed by the board
Only new scientific research should be submitted for previously rejected petitions
A catalogue of submitted research and documents can be found here

Most information submitted as part of a petition is public record and may be posted on the Medical Board’s website at med.ohio.gov. This includes the
submitter’s name provided contact information, and responses. 

Instructions:

All sections below are required to be completed per Ohio Administrative Code 4731-32.  All text boxes are required. Applicants may type "see
attached" or "previously submitted" in the required fields.
If you would like for the Medical Board to consider multiple conditions, please complete a separate submission for each one.
Please refrain from providing personal medical information as all submissions are subject to public record requests.

1) Information from experts who specialize in the disease or condition 

Please do not include any links in the text field. All materials submitted for review must be attached in the format of a Microsoft Word document or PDF

Question 1 Attachments 

Links will not be reviewed

2) Relevant medical or scientific evidence pertaining to the disease or condition 

Please do not include any links in the text field. All materials submitted for review must be attached in the format of a Microsoft Word document or PDF

Question 2 Attachments

First Name 

Katherine

Last Name 

Lagow

Email 

klagow@standardwellness.com

Address 

140 E. Town Street

City 

Columbus

State

OHIO

Zip Code 

43215

County 

FRANKLIN

Specific Disease or Condition 

Opioid Use Disorder

Opioid Use Disorder

File Name Size

See attached.

* * *

* *

* * *

*

*



3) Consideration of whether conventional medical therapies are insufficient to treat or alleviate the disease or condition 

Please do not include any links in the text field. All materials submitted for review must be attached in the format of a Microsoft Word document or PDF

Question 3 Attachments

4) Evidence supporting the use of medical marijuana to treat or alleviate the disease or condition, including journal articles, peer-reviewed studies, and
other types of medical or scientific documentation 

Please do not include any links in the text field. All materials submitted for review must be attached in the format of a Microsoft Word document or PDF

Question 4 Attachments

5) Letters of support provided by physicians with knowledge of the disease or condition. This may include a letter provided by the physician treating the
petitioner, if applicable. 

Please do not include any links in the text field. All materials submitted for review must be attached in the format of a Microsoft Word document or PDF

Question 5 Attachments

File Name Size

Question_2_3_4_Opioid Use Disorder.pdf 616.66 kB

See attached.

File Name Size

Question_2_3_4_Opioid Use Disorder.pdf 616.66 kB

See attached.

File Name Size

Question_2_3_4_Opioid Use Disorder.pdf 616.66 kB

See attached.

File Name Size

Letter of support for Opioid Use Disorder Woo (12.23.2021).pdf 158.24 kB

*

*

*
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Specific Disease or Condition: 

Opioid Use Disorder  
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Information from experts who specialize in the disease or condition: 

Opioid Use Disorder (OUD) is defined by the CDC as a problematic pattern of opioid use that causes 
significant impairment or distress. A diagnosis is based on specific criteria such as unsuccessful efforts to cut 
down or control use, or use resulting in social problems and a failure to fulfill obligations at work, school, or 
home, among other criteria.1 Opiates stimulate the mesolimbic system in the brain, which regulates the 
incentive salience (motivation and desire for rewarding stimuli) and facilitates reinforcement and reward related 
motor function learning, as well as subjective perception of pleasure.2  Practically speaking, an individual 
consumes opiates and dopamine is released, which triggers the feeling of happiness and euphoria. The brain 
concludes that in order to feel that happy again they need to take more opioids; reward related motor function 
learning. And so begins the process of addiction. 

 Opioid addiction in the US costs state and local governments $72B a year to treat and manage. 3 
Individuals who become physically dependent on POAs frequently switch to illicit opioids because POAs once 
their doctor stops prescribing, and their addiction persists. 4 Ohio, being one of the largest offenders of opioid 
addiction in the United States, writes opioid scripts for 53.5 out of every 100 individuals5, that’s 6,254,150 
people across the state without even considering illegal, or “street” opioid consumption. In 2020, 5,215 people 
in the state of Ohio overdosed- a 22% increase from 2019. 6 11 in every 100,000 people here have an opioid 
addiction issue, and 67% of Ohio Counties saw opioid deaths increase last year. Franklin County saw 19.43 per 
100,000 people die from an overdose (totaling 798 deaths within the County) and Cuyahoga County saw 19 
opioid deaths a week (988 total for 2020). 7 In one month alone, the state saw 500 deaths from overdose.8 It is 
well established at this point that chronic opioid use, legal or illegal, changes the functionality of your brain and 
leads to dependence and addiction. Regardless of how someone ends up becoming an opioid addict, OUD is a 
chronic illness caused by this dependency.  

   

 
1 https://www.cdc.gov/opioids/basics/index.html 
2 https://www.cdc.gov/opioids/basics/index.html 
3 https://ohiocapitaljournal.com/2021/07/15/new-data-fatal-overdoses-leapt-22-in-ohio-last-year/ 
4 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
5 https://www.cdc.gov/opioids/basics/index.html 
6 https://www.cdc.gov/opioids/basics/index.html 
7 https://www.thelantern.com/2021/05/ohio-state-study-finds-opioid-treatment-deserts-across-franklin-county-and-
columbus/ 
8 https://www.thelantern.com/2021/05/ohio-state-study-finds-opioid-treatment-deserts-across-franklin-county-and-
columbus/ 
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Consideration of whether conventional medical therapies are insufficient to treat or alleviate the disease or 
condition: 

There are three FDA approved drugs that can be used to treat OUD; methadone, buprenorphine, and 
naltrexone. As a baseline, we see from the numbers outlined on the previous page that despite the introduction 
of treatment options and increased spending to combat the opioid crisis, the number of opioid addictions and 
individuals suffering from OUD continues to rise in recent years. Thus, our current treatments and practices are 
insufficient and are not working. Dennis Cauchon, President of Harm Reduction Ohio, stated plainly “this 
Country is failing to respond to the crisis,” 9 and this applies to us here in Ohio as much as it does any other 
state. Although the aforementioned treatment options exist, we believe fervently that alternative options 
should be allowed for OUD patients in Ohio for three main reasons; 1) The success rates of existing OUD 
treatment drugs is low and inconsistent, 2) Access to these treatment options is scarce, particularly in rural areas 
of the state (which also tend to have higher addiction rates), and 3) These treatment options produce significant 
side effects and issues for some patients.  

1) Retention Rate of OUD treatment 

The FDA outlines that treatment for OUD is chronic and could continue indefinitely, perhaps an entire 
lifetime, for many OUD patients. 10 In a study commissioned by the state of Ohio, Deloitte consulting found that 
of the three available treatment options methadone and buprenorphine have significantly higher rates of 
adherence than naltrexone. They also found that younger populations (19-26 years old) have lower rates of MAT 
(Medication Assisted Treatment) adherence across all treatment options. MAT is comprised of medication and 
psychosocial treatment intended to help a person stop abusing opioids. Methadone and buprenorphine provide 
‘maintenance doses’ of opioids, allowing a patient to avoid withdrawal symptoms and live a life, hopefully, void 
of cravings and relapse. Whereas naltrexone works to actually prevent the activation of opioid receptors, 
preventing a person from getting high. In this study, Kaplan-Meir curves were used to analyze time dependent 
data and evaluate adherence to MAT programs within a patient population of Ohio. According to their research, 
after a 12 month period methadone had a (approximately) 
28% retention rate, buprenorphine had a 25% retention 
rate, and naltrexone had an almost 0% retention rate. 
After 24 months, those retention rates dropped, 
respectively, to 10% (M), 13% (B), and 0% (N). 11  

Four months into treatment, methadone patients were 
over 1.5x more likely to adhere to the treatment than 
buprenorphine patients, and 3x more likely to adhere than 
naltrexone patients. Across all patients suffering from 
OUD, 46% show retention within 24 weeks of detox and 

 
9 https://ohiocapitaljournal.com/2021/07/15/new-data-fatal-overdoses-leapt-22-in-ohio-last-year/ 
10 https://www.fda.gov/drugs/information-drug-class/opioid-medications 
11 Ohio Opioid Exploration Project  
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40% of patients relapse within one year of detox 12 Our best option for a patient with OUD gives them a 13% 
success rate after two years of medication, thus articulating quite plainly that the current options aren’t working 
for the majority of patients. 

2) Access to OUD Treatment  

Acknowledging the lack of access to these treatment options is paramount for understanding why 
retention rates are so low, and why an alternative form of treatment should be permitted. When a treatment 
facility is more than 1 mile from a patients home the relapse rates drastically increase13.  80% of opioid addicts 
relapse within 1 month of detox, which is a staggering statistic. 14 A contributing factor to this relapse rate is that 
the availability of, and access to, OUD treatment options is inadequate and scarce. Less than half of private 
sector treatment programs have access to the FDA approved OUD drugs, and less than 1/3 of individuals 
participating in treatment at a private clinic receive an OUD, FDA approved drug. 15 This begs the question, why?  

There are only 1,590 distributors of methadone in the US, and approximately 5% of those are located in 
Ohio. Only SAMHSA certified facilities are permitted to dispense methadone to OUD patients, and there are only 
83 of them in the entire state of Ohio. 16 While 83 are licensed, 2020 showed only 59 OTP’s available for 
patients. 17When you compare that to the total number of licensed doctors in the state- 24,068- the number 
becomes quite shocking. There are 24,068 Doctors in the state writing opioid prescriptions for every 54 out of 
100 Ohio residents, and only 83 locations where someone can get treatment for their addiction after taking 
these legally prescribed medications. 18 (This analysis excludes the addition of illegal opioid consumption, which 
would make the ratio of locations to patients even more drastic). Methadone clinics often require daily or 
weekly visits for dispensing medication, so distance to these facilities is a huge barrier to entry for recovery.19 
For buprenorphine, only 3% of doctors have the DEA credentials to administer the drug to patients. That’s 
approximately 720 doctors in the state of Ohio. For low-income individuals, individuals who rely on public 
transportation, or those who live in rural areas of the state- far more than 1 mile to the nearest OTP- this puts 
their chances of continued sobriety at great risk. Clinics are often highly concentrated in urban areas, creating a 
geographical disparity in OUD treatment.20 Not only that, but clinics have strict limits on the number of patients 
they can serve- so not only does a patient have to have a location near them, they also have to be able to be 
seen by the doctor for treatment. 21 

Lastly, within lack of access we would be negligent not to consider the cost of this treatment and how 
that impacts access to and relapse rates within OUD patients. Private treatment facilities, even the most 

 
12 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
13 https://data.ohio.gov/wps/wcm/connect/gov/ce3c49ab-4de0-4b41-9f05-
2614dec2c0a9/Opioid+Project+Phase+1+Report.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=ROOTWORKSPACE.Z18_
M1HGGIK0N0JO00QO9DDDDM3000-ce3c49ab-4de0-4b41-9f05-2614dec2c0a9-noKP--Q 
14 https://data.ohio.gov/wps/wcm/connect/gov/ce3c49ab-4de0-4b41-9f05-
2614dec2c0a9/Opioid+Project+Phase+1+Report.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=ROOTWORKSPACE.Z18_
M1HGGIK0N0JO00QO9DDDDM3000-ce3c49ab-4de0-4b41-9f05-2614dec2c0a9-noKP--Q 
15 Drug data base document 
16 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
17 https://dpt2.samhsa.gov/treatment/directory.aspx 
18 https://dpt2.samhsa.gov/treatment/directory.aspx 
19 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
20 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
21 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
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affordable ones, are not free. This means that individuals without adequate income are less likely to seek 
treatment options outside of state funded facilities. Additionally, insurance often does not cover (or in the best 
circumstances, does not completely cover) the expenses associated with treatment facilities, thus creating 
another financial burden that deters treatment for low-income patients. 22 Because of cost and insurance issues, 
we see higher retention rates with wealthy individuals than we do with lower socioeconomic groups. If you have 
the luxury of liquidity, a car, a family to help with kids or bills, the ability to take off work and not worry about 
your hourly paycheck, etc., you’re more likely to see higher retention rates with treatment. 

3) Side effects & issues with existing treatment options 

As a medical community, we recognize that every human being has a choice regarding the medicine 
they take because we all have different reactions to, and tolerances for, various kinds of medications. This same 
principal applies within the treatment of OUD, and the side effects of these drugs should not be minimized. For 
methadone, patients report lightheadedness, dizziness, nausea, vomiting, sweating, sedation. For 
buprenorphine patients report severe headaches, stomach issues, constipation, trouble sleeping, back pain, and 
vision issues. For naltrexone, patients report dizziness, nausea, headaches, anxiety, fatigue, and trouble 
sleeping. While some patients might not experience side effects at all, for those that do, what are their options?  

Furthermore, methadone, a full MOR agonist, carries risk for misuse and mortality when the dose 
exceeds a patient’s level of tolerance. Withdrawal symptoms from methadone mimic opioid symptoms, and last 
up to three weeks longer than normal withdrawal from opioids. Buprenorphine also carries the risk for misuse, 
overdose, and withdrawal. 23 

In conclusion, we believe that although there are three FDA approved drugs for treating OUD, and 
although they do work for some people, they have serious flaws in both efficacy and the ability of patients to 
access them. Healthcare is the most personal decision any of us can make- from what (if any) medication you 
want to take, to how much you are willing to spend on it, to how available options are to you and the lengths 
you’re willing to go to get them. We have seen the statistics on retention- if a patient does not participate in one 
of the aforementioned drug programs they are almost 100% guaranteed to relapse. Even if they do participate, 
it is more likely than not that they relapse for a variety of reasons, as outlined above. If the existing treatment 
options are not working for the majority of patients suffering from OUD, then allowing doctors to evaluate 
alternative options for patients should be a natural next step. We allow doctors to actually prescribe heroin to 
patients if all existing treatment options have not worked. If a doctor is allowed to prescribe heroin to a patient 
suffering from OUD to prevent their relapse, then we should be able to collectively recognize that the existing 
drug treatment options for OUD patients are insufficient, and patients deserve alternative options.  

 

 

 

 
22 https://data.ohio.gov/wps/wcm/connect/gov/ce3c49ab-4de0-4b41-9f05-
2614dec2c0a9/Opioid+Project+Phase+1+Report.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=ROOTWORKSPACE.Z18_
M1HGGIK0N0JO00QO9DDDDM3000-ce3c49ab-4de0-4b41-9f05-2614dec2c0a9-noKP--Q 
23 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
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Evidence supporting the use of medical marijuana to treat or alleviate the disease or condition, including journal 
articles, peer reviewed studies, and other type of medical or scientific documentation.   

 To begin, it’s important to note that this submission does not make the assertion, in any way, that 
cannabis is the cure to OUD, that it should replace existing OUD medications for all OUD patients, or that it does 
not come with its own set of concerns. Cannabis, like opioids, can be addicting if misused and should be part of a 
doctor patient relationship as it pertains to its use to treat OUD. That said, as outlined in the previous section, it 
is clear that existing treatment options are insufficient for the OUD population as a whole, and cannabis should 
be considered as an alternative treatment option.  

 As we review the current qualifying conditions we acknowledge that cannabis is not the only treatment 
option for any of them. As we’re all very aware, chronic pain can be treated effectively with opioids, and yet we 
allow patients in Ohio to seek the use of cannabis for chronic pain instead of using opioids. There are over 12 
different kinds of prescription treatments for MS, and yet we recognize that despite the efficacy of these drugs a 
patient can choose cannabis to treat their MS symptoms instead of existing pharmaceutical options. Just 
because a qualifying condition has existing pharmaceutical treatment options does not mean that cannabis is 
not also a viable treatment option that patients should be allowed to discuss with their doctors. Why is cannabis 
an adequate treatment for chronic pain? Because it acts similarly to opioids- opioids are used for chronic pain to 
alleviate a symptom, pain. Cannabis is used to treat chronic pain in the same way, to alleviate pain. Both options 
act as pain medication for individuals with chronic pain, and it is a personal choice for those with chronic pain as 
to which one they choose to medicate with. 

As was outlined in the beginning of this submission, opioids become addicting because they release 
dopamine in the brain and provide a euphoric sensation; one that becomes harder to achieve ‘naturally’ as your 
body becomes dependent and stops producing its own dopamine. OUD requires treatment because without it, a 
person has the perception of insufficient dopamine or happiness, and they reach to opioids to satisfy that gap. 
So, just as is the case with chronic pain and pain medication, OUD medication is used to prevent a symptom of 
OUD. Cannabis, similar to the effect received from opioids, can stimulate the brain areas responsible for 
pleasure and sensory satisfaction. Thus, it activates the reward system and stimulates neurons in the reward 
system to release dopamine, just as an opioid does. 24 If cannabis is able to produce the same effect in a person 
as the existing OUD treatments, then it seems rational that cannabis should be considered as an alternative 
form of treatment for OUD patients.  

Like opioids, we recognize that because of this dopamine like sensation, cannabis can be an addictive 
drug with side effects that should not be taken lightly. However, it is important to recognize that the side effects 
and withdrawal symptoms of cannabis are far inferior to those which we see with opioids and opioid 
replacement treatments. 25Those with chronic marijuana use note withdrawal symptoms such as irritability, 
trouble sleeping, decreased appetite, anxiety, or headaches; all of which are seemingly insignificant compared to 
the side effects and symptoms of existing OUD treatment options and are notably not dangerous or severe.26 It’s 
also important to discuss that a drug can cause dependence without being abused, which is important in the 

 
24 Emerging Evidence for Cannabis Role in Opioid Use Disorder 
25 https://www.drugabuse.gov/publications/research-reports/marijuana/how-does-marijuana-produce-its-effects 
26 Emerging Evidence for Cannabis Role in Opioid Use Disorder 



 

 
 

Page  5 
 

evaluation of cannabis as an alternative treatment to existing OUD medications. For any qualifying condition, 
abusing cannabis use is far different than depending on it to treat your condition.  

As it relates to cannabis as a treatment for OUD, as is the case with the FDA approved treatments for 
OUD, we are conscious that more research should be done and that at the root of any decision to use cannabis 
as an alternative form of treatment for OUD should be a strong and consistent doctor patient relationship. That 
said, research into the efficacy of cannabis as an OUD treatment is underway, and studies have shown that daily 
cannabis use by opioid users lowers opioid use. 27 There’s an abundance of research on CBD and its impact on 
relapse rates for OUD, and thus patients should be allowed safe access to low THC and high CBD products to 
treat OUD. Further, numerous pre-clinical studies have shown that cannabis and cannabinoids decrease opioid 
withdrawal symptoms. 28 

Just like any condition and corresponding medication, treating OUD with cannabis is not simple. 
Successful retention plans involve both medication and therapy, and certainly the same would be true when 
using cannabis to treat OUD. As outlined above, THC can be used to supplement an OUD patients need for 
activating their reward system, and CBD can be used to quell cravings- two of the largest OUD symptoms that 
trigger relapse. Combined, clinical and pre-clinical data suggests that Cannabis will not be the answer for all 
patients with OUD, just as it is not the answer for all patients with MS or chronic pain. However, it has the 
potential to provide patients an alternative option for treatment in a state that has demonstrated and witnessed 
that existing options are insufficient. Doctors should have the ability to evaluate their patient, their history, and 
their individual circumstances to understand whether or not medical marijuana could be a viable alternative to 
treat their OUD.   

 

 

 

 

 

 

 

 

 

 

 

 

 
27 https://www.drugabuse.gov/publications/research-reports/marijuana/how-does-marijuana-produce-its-effects 
28 Emerging Evidence for Cannabis Role in Opioid Use Disorder 



December 23, 2021 

Dear members of the Ohio State Medical Board, 

OhioHealth Physician Group 
Neurology 
Cornwell Center 
65 Hospital Drive 
Athens, Ohio 45701 
(740) 566.4580 fax I (740) 331,7131 

V 11un,:a tn.C◊rr 

This letter is in support of the petition to add Opioid Use Disorder as a qualifying 

condition in the state of Ohio for medical marijuana. I am a neurologist with fellows.hip training 

in multiple sclerosis and am currently practicing with OhioHealth in Athens, Ohio. I will specify 

that the opinions expressed in this letter are my own personal viewpoints and are not intended to 

represent or be construed as an official stance of OhioHealth. I have been certified to give 

medical marijuana recommendations since April 2018 and have thus far done so for over 250 

patients, with more than 60% of these for various types of intractable pain. With your 

indulgence, I will relate my experience with 3 of these patients who have given permission to me 

to share their stories with you. 

Letters of support provided by physicians with knowledge of the disease or condition. 

Redacted



Redacted

Redacted

Redacted



Redacted
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RESEARCH

The association between cannabis use 
and outcome in pharmacological treatment 
for opioid use disorder
Tea Rosic1,2†, Raveena Kapoor3†, Balpreet Panesar4, Leen Naji2,5, Darren B. Chai6, Nitika Sanger7, 
David C. Marsh8,9,10,11, Andrew Worster2,12, Lehana Thabane2,13,14 and Zainab Samaan1,2* 

Abstract 

Background: With the ongoing opioid crisis and policy changes regarding legalization of cannabis occurring around 
the world, it is necessary to consider cannabis use in the context of opioid use disorder (OUD) and its treatment. We 
aimed to examine (1) past-month cannabis use in patients with OUD, (2) self-reported cannabis-related side effects 
and craving, and (3) the association between specific characteristics of cannabis use and opioid use during treatment 
in cannabis users.

Methods: Participants receiving pharmacological treatment for OUD (n = 2315) were recruited from community-
based addiction treatment clinics in Ontario, Canada, and provided information on past-month cannabis use (self-
report). Participants were followed for 3 months with routine urine drug screens in order to assess opioid use during 
treatment. We used logistic regression analysis to explore (1) the association between any cannabis use and opioid 
use during treatment, and (2) amongst cannabis-users, specific cannabis use characteristics associated with opioid 
use. Qualitative methods were used to examine responses to the question: “What effect does marijuana have on your 
treatment?”.

Results: Past-month cannabis use was reported by 51% of participants (n = 1178). Any cannabis use compared 
to non-use was not associated with opioid use (OR = 1.03, 95% CI 0.87–1.23, p = 0.703). Amongst cannabis users, 
nearly 70% reported daily use, and half reported experiencing cannabis-related side effects, with the most common 
side effects being slower thought process (26.2%) and lack of motivation (17.3%). For cannabis users, daily cannabis 
use was associated with lower odds of opioid use, when compared   with occasional use (OR = 0.61, 95% CI 0.47–0.79, 
p < 0.001) as was older age of onset of cannabis use (OR = 0.97, 95% CI 0.94, 0.99, p = 0.032), and reporting cannabis-
related side effects (OR = 0.67, 95% CI 0.51, 0.85, p = 0.001). Altogether, 75% of cannabis users perceived no impact of 
cannabis on their OUD treatment.

Conclusion: Past-month cannabis use was not associated with more or less opioid use during treatment. For patients 
who use cannabis, we identified specific characteristics of cannabis use associated with differential outcomes. Further 
examination of  characteristics and patterns of cannabis use is warranted and may inform more tailored assessments 
and treatment recommendations.

© The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creat iveco mmons .org/licen ses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creat iveco 
mmons .org/publi cdoma in/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.
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Introduction
The health and policy landscapes of substance use and 
addiction are changing as jurisdictions around the 
world legalize recreational cannabis while facing an 
ongoing opioid crisis. With legalization, the prevalence 
of cannabis use is expected to rise [1, 2], raising par-
ticular concerns about its impact on individuals with 
existing psychiatric comorbidity. Understanding the 
impact of cannabis use for patients with opioid use dis-
order (OUD) in the light of high rates of concurrent use 
is important [3]. The continuing opioid crisis across 
North America is reflected in ongoing increases in opi-
oid overdose deaths [4], as well as increased enrolment 
in medication-assisted treatment (MAT) [5, 6] , includ-
ing treatment with methadone and buprenorphine–
naloxone. MAT reduces opioid cravings and withdrawal 
to support abstinence from opioid use, and has been 
shown to improve  outcomes including overall pro-
ductivity and quality of life [7, 8]. However, outcomes 
in MAT are variable [9, 10], and ongoing examination 
of the impact of modifiable factors such as psychiat-
ric comorbidity and polysubstance use on treatment is 
important.

The retention of patients in MAT can be hindered 
by the use of other psychoactive substances. Cocaine 
and alcohol use have been reported to negatively affect 
MAT outcomes [11, 12]; however, research surround-
ing the impact of cannabis on these outcomes is incon-
clusive. Whether or not cannabis use is associated with 
reduced opioid use has become a pressing clinical and 
scientific issue. Some studies report   that cannabis has 
a negative impact on MAT outcomes, such as increas-
ing risk of  relapse to  opioid use [13]. However, other 
studies have reported no such impact [14, 15]. It is 
possible that several factors influence this relationship 
between cannabis and opioid use, such as geographical 
location, age, or sex [3, 16, 17]. For example, we have 
previously found that past-month cannabis use (i.e. 
cannabis use in the previous 30 days) was significantly 
associated with opioid use in women but not in men 
[3]. Furthermore, there has been conflicting evidence 
about  the impact of cannabis use  on opioid withdrawal 
symptoms. Some evidence has indicated that cannabis 
decreases opioid withdrawal symptoms such as pain, 
anxiety and sleep disturbances [18].

More information is required to better understand 
the impact of cannabis use on opioid use outcomes 
for patients with OUD and it may not merely be the 
presence of cannabis use or non-use that influences 

treatment outcomes, but rather, that particular char-
acteristics of cannabis use  play  an important role. 
Specifically, the effect of cannabis dependence, crav-
ing, withdrawal, and side effects on outcomes in this 
population is understudied. It has been estimated 
that approximately 9% of individuals who try canna-
bis eventually become dependent users [19]. We have 
previously found that prevalence of cannabis use disor-
der amongst patients with OUD is 28% [20]. A better 
understanding of the impact of cannabis use in patients 
receiving treatment for OUD may allow for better tai-
lored treatment plans and improved patient outcomes.

Our objective is to examine the association between 
cannabis use and opioid use within a cohort of 2315 
patients receiving MAT for OUD. We aim to exam-
ine, generally, the association between any cannabis use 
(compared to non-use) and opioid use during treatment, 
and, more specifically, amongst cannabis users, the asso-
ciation between characteristics of cannabis use and opi-
oid use. The objectives for our study are as follows, to:

1. Determine the prevalence of self-reported past-
month cannabis use in patients treated for OUD;

2. Explore the association between any past-month can-
nabis use (versus no use) and opioid use (other than 
methadone or buprenorphine) during treatment;

3. Amongst cannabis users, assess cannabis use charac-
teristics and the prevalence of cannabis-related side 
effects, cravings, frequency of use, and age of onset of 
cannabis use;

4. Amongst cannabis users, explore the association 
between cannabis use characteristics and opioid use 
during treatment;

5. Examine sex differences in the association between 
cannabis use characteristics and opioid use during 
treatment.

Methods
Data
Prospective observational data used in this study were 
collected in the Pharmacogenetics of Opioid Substitu-
tion Treatment Response (POST) study in a collabora-
tion between researchers at McMaster University and the 
clinical programs of the Canadian Addiction Treatment 
Centres. Participants were recruited from 31 outpatient 
addiction clinics in Ontario, Canada, between May 2018 
and January 2020, using the following inclusion crite-
ria: patients diagnosed with OUD using Diagnostic and 

Keywords: Marijuana, Cannabis, Opioid, Polysubstance use, Harm reduction
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Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-5) criteria and receiving outpatient methadone or 
buprenorphine–naloxone treatment [21]. Participants 
were enrolled in treatment for varying lengths of time 
prior to study recruitment (median 2.6 years).

Ethics approval was obtained, and the study was con-
ducted in accordance with the ethical guidelines of the 
Hamilton Integrated Ethics Board (project ID 4556). 
Participants provided verbal and written informed con-
sent and were able to withdraw from the study at any 
time. Our study procedures and analyses are reported 
in accordance with the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines [22].

Study Measures
At the time of recruitment, participants completed com-
prehensive baseline assessments by trained interviewers, 
including demographic information, MAT treatment his-
tory, and self-reported cannabis use history. Past-month 
cannabis use (i.e. cannabis use in the previous 30  days) 
was assessed using the Maudsley Addiction Profile 
(MAP) [23]. Participants reporting past-month cannabis 
use were identified as “cannabis users”, and those deny-
ing past-month cannabis use were identified as “canna-
bis non-users”. Individuals identified as cannabis-users 
answered additional questions regarding their patterns 
of cannabis use. Cannabis craving was assessed using the 
12-item Short Form Marijuana Craving Questionnaire 
(SF-MCQ), which assesses four components of cannabis 
cravings: compulsivity, emotional benefit, expectancy 
of positive outcomes through use, and purposeful-
ness of cannabis [24]. Each component contains three 
corresponding items from original questionnaire that 
contained the greatest inter-item correlation and within-
factor reliability assessed by Cronbach’s alpha coeffi-
cient [25].  Each item is scored on a 7-point Likert scale, 
from “strongly disagree” to “strongly agree”. The scores 
from the three items for each component are totalled 
to achieve a minimum score of 3 and a maximum of 21. 
Higher scores indicate increased craving [25].  Partici-
pants who reported having any past-month cannabis use 
were also asked to report whether they have experienced 
any side effects from their use, in response to the follow-
ing question: “Have you had any side effects from using 
marijuana?”. Participants were able to select from the 
following prompted responses: “no side effects”, “sexual 
problems”, “weight gain”, “paranoia”, “hallucinations”, “lack 
of motivation”, “slower thought process”, “poorer school 
or work performance”, or “other”.

All participants who reported using cannabis also 
answered the open-ended question “What effect does 
marijuana have on your opioid substitution treatment?”. 

Qualitative analysis was conducted using Nvivo soft-
ware (QSR International [Americas] Inc., Burlington, 
Massachusetts, USA) to identify common themes from 
patient answers [26]. We used Microsoft Excel (Micro-
soft Corporation, Redmond, Washington, USA) to 
review the free-text question data in order to minimize 
typographical errors in responses. We then imported 
data into Nvivo and subjected data to multiple queries 
and coding functions. We began by running the data 
through a word frequency query to identify patterns in 
the responses and improve analytic accuracy. Words 
with frequency weighting outputs greater than 0.5% were 
coded as nodes, and words with outputs ranging from 0.2 
to 0.5% were scanned and included in established nodes. 
Word frequency queries were followed with text search 
queries to identify new words and stemmed variants that 
were then coded into established nodes or founded as 
new nodes. Nodes were refined as a greater number of 
words were coded and pattern and coding strategies were 
continuously developed. Refined nodes were labelled as 
themes. Response data led to the identification of 9 dis-
tinct “themes” or “effects” of cannabis on opioid substi-
tution treatment: (1) reduction in cravings, (2) increased 
effects of MAT, (3) general negative effects, (4) uncertain 
of effects, (5) help to manage pain, (6) general positive 
effects, (7) help to taper dose, (8) reduction in withdrawal 
symptoms, (9) no impact.

Participants were followed in the study for 12 months 
with approximately weekly urine drug screens as per 
routine clinical protocol for morphine, oxycodone, fenta-
nyl, cannabis metabolites, cocaine, amphetamine, meth-
amphetamine, diazepam, methadone metabolite, and 
buprenorphine using the FaStep Assay (Trimedic Supply 
Network Ltd, Concord, Ontario, Canada) [27]. The use of 
urine drug screens for cannabis metabolites and amphet-
amines was variable between participating clinics. For 
the purposes of this study, we define “opioid use” as any 
non-methadone or buprenorphine opioid use detected 
by urine drug screens.

Statistical analysis
All quantitative analyses were conducted using Stata ver-
sion 15.1 (StataCorp, College Station, Texas, USA). Our 
first objective was to determine the prevalence of self-
reported past-month cannabis use in patients treated for 
OUD. Within our total study sample of 2315 participants, 
51% reported past-month cannabis use and were identi-
fied as “cannabis users” (n = 1178). Please see Fig. 1, study 
flow diagram, for complete details.

Our second objective was to explore the association 
between any past-month cannabis use (versus no use) 
and opioid use during treatment. With this objective, we 
attempt to address the clinical question: “Does cannabis 
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use reduce opioid use?”. We constructed a logistic regres-
sion model, with the dichotomous variable any opioid 
use (yes/no) in the 3 months following study entry as the 
dependent variable. The 3-month time frame was cho-
sen as it aligned most closely with the responses provide 
about past-month cannabis use at study entry (i.e. can-
nabis use was reported for one month prior to study 
entry, and opioid use was then assessed for three months 
immediately following). The variable of interest tested in 
this model was past-month cannabis use status (yes/no), 
and the model was adjusted for factors with known asso-
ciation with opioid use including age, sex, type of MAT 
(methadone versus buprenorphine–naloxone), medica-
tion dose, and length of time in treatment. 

Our third objective was to assess cannabis use char-
acteristics and the prevalence of cannabis-related side 
effects, cravings, frequency of use, and age of onset of 
use amongst cannabis users. We summarized baseline 
characteristics at the time of study entry for the cannabis 
user population using mean values with standard devia-
tion (SD) or median values with first and third quartiles 
for continuous variables, as appropriate. We summarized 
dichotomous variables using frequencies and percentage.

Our fourth objective was to explore the association 
between different cannabis use characteristics, canna-
bis-related side effects, cravings, frequency of use, and 
opioid use during treatment. We constructed a logistic 

regression model with the dichotomous variable any opi-
oid use (yes/no) in the 3 months following study entry as 
the dependent variable. The covariates of interest tested 
in this model included daily versus less than daily can-
nabis use, age of onset of cannabis use, side effects from 
cannabis (yes/no), and the Marijuana Cravings Ques-
tionnaire total score. This model was also adjusted for 
the above described factors including age, sex, type of 
MAT, dose, and length of time in treatment. Our sam-
ple size of 1178 cannabis users, with an event rate of 
45% and 527 participants with opioid use at 3 months, is 
adequate [28]. Results of our logistic regression analysis 
are reported using odds ratios (OR) with 95% confidence 
intervals (CI). We present the estimates of effect for our 
main variables of interest in the results table and present 
all variables adjusted for in a footnote in the table. Our 
final objective was to examine between sex and within sex 
differences in the association between cannabis use char-
acteristics and opioid use during treatment. To examine 
whether sex moderates the association between cannabis 
use characteristics and opioid use, we conducted a mod-
eration analysis by sex, adding interaction terms between 
our cannabis use characteristics of interest and sex. To 
examine whether there are different associations between 
cannabis use characteristics of interest based on sex, we 
conducted subgroup analysis by sex. Sex was operational-
ized according to biological sex at birth for the purposes 
of this study.

Missing 3-month urine data affected 22 participants 
(2%) and reasons for missingness included transfer to 
another clinic (n = 8), failed treatment (n = 12), com-
pleted treatment (n = 1), and incarceration (n = 1; see 
Fig. 1). Due to the low percentage of missing data, miss-
ingness was handled by available case analysis. We also 
planned one a priori subgroup analysis by sex, based on 
our previous finding of sex differences in cannabis use 
and its impact in MAT in a previous study [3].

Results
Past-month cannabis use was reported by 51% of our 
total study sample (n = 1178). In Table  1, we present 
demographic and clinical and cannabis-use character-
istics for participants reporting past-month cannabis 
use and for those denying past-month cannabis use. 
Amongst self-reported cannabis users, mean age was 
37.7  years (SD = 10.6) and 40% of these participants 
were female. Methadone was more commonly pre-
scribed (80%). Altogether, 46% of cannabis-users had 
opioid use at 3  months as evidenced by positive urine 
drug screens. We did not identify a significant asso-
ciation between self-reported cannabis use and opioid 
use for 3  months following study entry, adjusting for 

POST study recruitment, 
n = 2,315

Cannabis non-users, 
n = 1,135 

Participants failing to 
self-report cannabis use, 

n = 2 

Cannabis users included 
in final analyses, 

N = 1,178

Missing 3-month urine data, n = 22
Reasons for missingness:
Transferred to a different clinic, n = 8
Failed treatment, n = 12
Completed treatment, n = 1
Incarcerated, n = 1

Participants with 
complete data, n = 1,156

Fig. 1 Study flow diagram
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patient age, sex, type of MAT, dose, and length of time 
in treatment (OR = 1.03, 95% CI 0.87–1.23, p = 0.703).

For  patients reporting past-month cannabis use, 
daily use was common (68%) and approximately half 
of the participants reported experiencing side effects 
from their cannabis use (Table  2). Many participants 
reported that cannabis use has no effect on their MAT 
(75%); meanwhile, fewer participants reported that 
cannabis use helps with opioid cravings (6.9%) and opi-
oid withdrawal (8.3%). Few participants reported feel-
ing that cannabis use had a negative impact on MAT 
and worsened OUD symptoms (2.4%).

The results of our logistic regression analysis exam-
ining the association between cannabis use charac-
teristics and opioid use are presented in Table  3. We 
found that amongst cannabis users, those who use 
cannabis daily are less likely to have opioid use than 
people who use cannabis occasionally (OR = 0.60, 95% 
CI 0.46–0.78, p < 0.001). This association was present 
for both men and women. Older age of onset of can-
nabis use was associated with lower odds of opioid 
use (OR = 0.97, 95% CI 0.94, 0.99, p = 0.032). Patients 
using cannabis who report having cannabis-related side 
effects were less likely to have opioid use compared to 
patients who do not report any side effects (OR = 0.66, 
95% CI 0.52, 0.84, p = 0.001).

Interaction analysis revealed no significant moderat-
ing effect of sex on our cannabis use characteristics of 
interest (age of onset of cannabis use by sex: OR = 0.99, 

95% CI 0.94, 1.05, p = 0.725; daily cannabis use by sex: 
OR = 0.92, 95% CI 0.53, 1.57, p 0.748; side effects from 
cannabis by sex: OR = 1.53, 95% CI 0.93, 2.50, p = 0.092; 
marijuana cravings score by sex: OR = 1.01, 95% CI 
0.99, 1.03, p = 0.100). Using subgroup analysis by sex, 
we found the association between reporting cannabis-
related side effects and lower odds of opioid use to hold 
for men (OR = 0.55, 95% CI 0.40, 0.75, p < 0.001), but 
not for women (OR = 0.86, 95% CI 0.59, 1.26, p = 0.442). 
Additionally, for women, but not men, higher marijuana 
cravings score was associated with increased odds of 
opioid use (scaled for each 10-point increase in score: 
OR = 1.14, 95% CI 1.01, 1.28, p = 0.034).

Discussion
Whether cannabis use reduces opioid use in patients 
with OUD is an important clinical and scientific ques-
tion. In this study of 2315 patients treated for OUD, we 
did not detect a significant positive or negative associa-
tion between any past-month cannabis use compared to 
no past-month cannabis use and opioid use. Owing to 
the little consensus in the literature about the impact 
of cannabis use in OUD treatment [16], we sought to 
explore in greater detail specific characteristics of can-
nabis use associated with treatment outcomes. Cannabis 
use is common amongst individuals with OUD (as evi-
denced by a 51% prevalence of cannabis use identified 
in our study); however, not all cannabis use may be con-
sidered equal. Therefore, we were interested in exploring 

Table 1 Demographic, clinical, and cannabis-use characteristics of patients with past-month cannabis use

SD standard deviation, MAT medication-assisted treatment, Q1 25th percentile, Q3 75th percentile
a Data available for n = 1155 participants

Characteristic Total sample (N = 2313) Cannabis non-user 
(n = 1135)

Cannabis user (n = 1178)

Demographic

 Age in years; mean (SD) 39.3 (10.9) 40.9 (10.9) 37.7 (10.6)

 Female sex; n (%) 1025 (44.3%) 557 (49.1%) 468 (39.7%)

 Married; n (%) 673 (29.1%) 356 (31.4%) 317 (26.9%)

 Unemployed; n (%) 1548 (66.9%) 761 (67.1%) 787 (66.8%)

Clinical

 Length of time in treatment, in years; median (Q1, Q3) 2.6 years (0.83, 6) 3 years (0.92, 7) 2 years (0.75, 6)

Type of treatment; n (%)

 Methadone 1833 (79.4%) 890 (78.6%) 944 (80.1%)

 Buprenorphine–naloxone 477 (20.7%) 243 (21.5%) 234 (19.9%)

Medication dose in mg/day; mean (SD)

 Methadone 70.4 mg (40.6) 72.9 mg (41.3) 68.1 mg (39.8)

 Buprenorphine–naloxnaloxone 12 mg (6.8) 12 mg (7.0) 12 mg (6.6)

 Opioid use at 3 monthsa; n (%) 1015 (44.8%) 488 (44.0%) 527 (44.7%)

 Percentage of opioid-positive urine drug screens amongst 
users; median (Q1, Q3)

25 (11.1, 50) 30 (12.5, 55.6) 21.4 (10, 50)
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characteristics of cannabis use that may be associated 
with treatment outcomes in this population: higher fre-
quency (i.e. daily use), age of onset of cannabis use, expe-
rience of side effects, and experience of craving.

We found that, amongst patients using cannabis, daily 
cannabis use was associated with lower odds of opioid 
use during treatment than occasional cannabis use.

Frequency of cannabis use has previously been investi-
gated as an important factor in the experience of patients 
with OUD. Another study found that cannabis users 
scored lower on the Clinical Opiate Withdrawal Scale 
[29] in comparison with non-cannabis users, and the fre-
quency of cannabis use was inversely proportional to the 
severity of withdrawal symptoms, which coincides with 
the relationship found in this study [30].  These findings 
may also be considered in  light of patients’ self-reported 
experience of cannabis use reducing OUD-related symp-
toms such as craving and withdrawal; however, only 
about 15% of participants self-reported that cannabis use 
helped with their opioid craving or withdrawal. While 
daily cannabis use may provide some benefit for MAT 
outcomes, additional research has shown that daily can-
nabis users are more likely to report anxiety symptoms in 
comparison with occasional cannabis users [31, 32]. Bet-
ter understanding the risks and benefits of frequent can-
nabis use in this population is necessary. Its impact on 
mental health symptoms, pain, and quality of life in this 
population is unclear. Nearly 50% of participants in our 
study reported experiencing negative side effects from 
cannabis, including impact on cognition, motivation, 
as well as work and school performance. Examining the 
association between cannabis use and social functioning 
outcomes in OUD treatment is equally important.

Older age of first cannabis use was associated with 
lower odds of opioid use during treatment. Younger age 
of onset of substance use has been associated with poly-
substance use, higher severity of substance use disorder, 
and worse outcomes in treatment [33, 34]. Additionally, 
the deleterious effects of cannabis use on neurodevelop-
ment with younger age of onset may lead to worse out-
comes in adulthood [35].

We also found an association between self-reported 
cannabis side effects and lower odds of opioid use. 
Whether this finding represents a protective effect of can-
nabis side effects or a reporting bias is unclear. Patients 
who have insight into their substance use, including side 
effects, and are forthcoming with this information may 
have better outcomes in treatment overall [36]. On the 
other hand, patients commonly self-report fewer side 
effects experienced with cannabis use in comparison 
with medication used in MAT [37]. Patients may choose 
to substitute cannabis for various prescription drugs, 
such as anti-depressant or anti-anxiety medications [38], 

Table 2 Cannabis use characteristics amongst  patients 
reporting past-month cannabis use (n = 1178)

SD standard deviation, MAT medication-assisted treatment, OUD opioid use 
disorder
a Participants were able to report only one primary side effect experienced

Cannabis use characteristic Statistic

Daily use; n (%) 798 (67.7%)

Age of first cannabis use in years; mean (SD) 14.2 (4.5)

Age at first regular cannabis use in years (defined as use at 
least twice monthly); mean (SD)

16.7 (6.9)

Self-reported cannabis side effects; n (%) 583 (49.5%)

Type of side effects reported amongst individuals report-
ing cannabis-related side  effectsa; n (%)

 Sexual problems 2 (0.3%)

 Weight gain 28 (4.8%)

 Paranoia 62 (10.6%)

 Hallucinations 10 (1.7%)

 Lack of motivation 101 (17.3%)

 Slower thought process 153 (26.2%)

 Decreased school/work performance 86 (14.8%)

 Other 141 (24.2%)

 Marijuana cravings score; mean (SD) 37.4 (16.3)

Self-reported impact of cannabis on MAT

 No impact 881 (74.9%)

 Helps with opioid cravings 81 (6.9%)

 Helps with opioid withdrawal symptoms 98 (8.3%)

 Helps with MAT dose 14 (1.2%)

 Helps with pain management 17 (1.4%)

 Increases effect of MAT 31 (2.6%)

 Other positive effects 82 (7%)

 Worsens OUD symptoms 28 (2.4%)

 Unsure 15 (1.3%)

Table 3 Multivariable model of  cannabis-
use characteristics associated with  opioid use, 
amongst cannabis users (n = 1154)

OR odds ratio, CI confidence interval

Model is adjusted for age, sex, type of MAT, dose, and years in treatment

Characteristic OR 95% CI p

Age of onset of cannabis use in years 
(for every 1 year increase in age)

0.97 0.94, 0.99 0.032

Non-daily cannabis use [reference]

Daily cannabis use 0.60 0.46, 0.78 < 0.001

Marijuana Cravings Questionnaire 
Score (for each 10-point increase)

1.06 0.98, 1.14 0.144

No side effects from cannabis reported [reference]

Side effects from cannabis reported 0.66 0.52, 0.84 0.001
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or illicit drugs including cocaine [38], due to perceived 
lower side effects [39]. Finally, it is also possible that indi-
viduals who are using opioids may be less aware of can-
nabis’ side effects or may attribute these to the opioids 
used rather than to cannabis.

Subgroup analysis by sex revealed sex differences in 
the association between cannabis use characteristics 
and opioid use outcome. We found that for men with 
past-month cannabis use, reporting side effects from 
cannabis use was associated with lower odds of opioid 
use. For women, reporting higher cannabis cravings was 
associated with higher odds of opioid use. It is impor-
tant to consider possible sex differences in the patients’ 
experience of side effects. In a study by Cuttler et al., dur-
ing cannabis intoxication, men were reported to experi-
ence increased appetite, while women were more likely 
to report loss of appetite [39]. During withdrawal, men 
were more likely to report insomnia and vivid dreams, 
while women reported more nausea and anxiety [39]. 
Women appear to experience, or report, more negative 
side effects from substance use, which is a common trend 
found in cannabis, cocaine, and heroin use [40]. Addi-
tionally, women may be more likely to experience adverse 
effects from medications used to treat substance use dis-
orders [40].

Finally, considering patients’ perspectives on the 
impact of their cannabis use is also important. Patient-
centered care focuses on the patient’s experience by 
exploring their ideas and feelings about their illness [41]. 
This approach to care allows for physicians and patients 
to find common ground, where physicians may better 
understand and respond to the needs of their patients 
[42]. We aimed to use a patient-centered approach by 
directly asking participants what impact they believe 
cannabis has on their treatment. Their responses along 
with additional anecdotes that participants share about 
their experiences can be incorporated into research in 
this field, to gain a holistic understanding of the overall 
impact of cannabis on OAT outcomes. These responses, 
when incorporated into patient care, may also lead to 
increased patient satisfaction [43].

Future studies should further examine specific charac-
teristics and patterns of cannabis use that may be protec-
tive or problematic in MAT. The study of the impact of 
cannabis is further complicated by the fact that cannabis 
and its derivatives are available for consumption in dif-
ferent combinations, concentrations and mixed or con-
taminated with other psychoactive agents. As research 
on cannabis evolves, one such characteristic to consider 
may be primary cannabis strain used. The use of canna-
bis strain may differ depending on the purpose of use. It 
was found that hybrid strains were the most commonly 
preferred strain amongst individuals using cannabis for 

pain treatment, and Indica strains have been preferred 
for insomnia or sleep disorders [44]. Strains vary in the 
quantity of cannabinoid molecule cannabidiol (CBD) 
found, which may impact the overall effects of canna-
bis. Research has shown that CBD assists with reducing 
rewarding components of drug abuse, such as in cases of 
cocaine or amphetamine abuse [45]. CBD itself may also 
have a lower risk for abuse, as researchers found limited 
rewarding or reinforcing effects of CBD in rodents [45]. 
These findings create plausibility for strains with high 
CBD content to serve as a protective factor in reducing 
risk of opioid use in patients with OUD.

Our study is strengthened by its observational design, 
including a large cohort of patients who are representa-
tive of the general MAT population and were recruited 
using a multi-site design. We present detailed informa-
tion on cannabis use characteristics, broadening the 
general understanding of cannabis use patterns in this 
population, and we include a qualitative analysis that 
gives regard to the important, but too often overlooked, 
patient perspective. Limitations include the use of self-
report cannabis data, increasing the risk of reporting 
biases; however, we have previously found that the sensi-
tivity and specificity of cannabis self-report is 79.9% (95% 
CI 72.7–85.8) and 80.0% (95% CI 73.6–85.4) in the OUD 
population, assessed using concordance with urine drug 
screen results [3]. Importantly, generalizability and rel-
evance of this study may be limited in settings in which 
MAT takes on a firmly abstinence-based role, such that 
retention in treatment is contingent on abstinence from 
substance use. However, in the setting of a harm-reduc-
tion treatment, understanding the relationship between 
opioid and non-opioid substance use in treatment is par-
ticularly important. Finally, assessment of the relation-
ship between cannabis and opioid use in this population 
over a longer time period will be an important area for 
future research.

Conclusion
We did not find an association between cannabis use and 
opioid use in OUD treatment. However, we demonstrate 
that cannabis use is not benign; numerous patients in this 
study reported cannabis-related side effects and cravings. 
For patients using cannabis during treatment, we provide 
evidence that certain characteristics of cannabis use are 
associated with less opioid use, including daily use, and 
reporting cannabis-related side effects (for men). Other 
characteristics of cannabis use are associated worse 
outcomes, including younger age of onset of cannabis 
use and cannabis cravings (for women). Continuing to 
examine of the impact of cannabis use in OUD treatment 
remains important. Furthering our understanding of 
patterns and characteristics of cannabis use that may be 
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more or less harmful may allow healthcare providers to 
tailor assessment and treatment accordingly in order to 
support better patient outcomes.
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Emerging Evidence for Cannabis’ Role
in Opioid Use Disorder
Beth Wiese1,2 and Adrianne R. Wilson-Poe2,*

Abstract
Introduction: The opioid epidemic has become an immense problem in North America, and despite decades of
research on the most effective means to treat opioid use disorder (OUD), overdose deaths are at an all-time high,
and relapse remains pervasive.
Discussion: Although there are a number of FDA-approved opioid replacement therapies and maintenance
medications to help ease the severity of opioid withdrawal symptoms and aid in relapse prevention, these med-
ications are not risk free nor are they successful for all patients. Furthermore, there are legal and logistical bot-
tlenecks to obtaining traditional opioid replacement therapies such as methadone or buprenorphine, and the
demand for these services far outweighs the supply and access. To fill the gap between efficacious OUD treat-
ments and the widespread prevalence of misuse, relapse, and overdose, the development of novel, alternative, or
adjunct OUD treatment therapies is highly warranted. In this article, we review emerging evidence that suggests
that cannabis may play a role in ameliorating the impact of OUD. Herein, we highlight knowledge gaps and dis-
cuss cannabis’ potential to prevent opioid misuse (as an analgesic alternative), alleviate opioid withdrawal symp-
toms, and decrease the likelihood of relapse.
Conclusion: The compelling nature of these data and the relative safety profile of cannabis warrant further ex-
ploration of cannabis as an adjunct or alternative treatment for OUD.

Keywords: cannabis; opioid addiction; opioid treatment; relapse prevention

Introduction
The opioid epidemic has become an increasingly press-
ing problem with an estimated 26–36 million people
abusing opioids around the world.1 At the time of this
publication, the Centers for Disease Control reports
that 115 people die every day of an opioid related
cause in the United States, and more than 33,000 people
lost their lives to an accidental opioid overdose in the
United States in 2015 alone.1–4 The United States con-
sumes 80% of the world’s supply of prescription opioid
analgesics (POAs), and opioid prescriptions have
climbed by 300% since 1991.5 The rise in opioid pre-
scriptions has also widened the demographic of individ-

uals dying from opioid overdose; historically, overdose
was most prevalent in urban, minority adolescent
males; however, today these lethal effects are similar
across race, gender, socioeconomic status, and geogra-
phy.7–11 The spike in prescriptions has also directly con-
tributed to an increase in the number of first-time
consumers of illicit opioids (heroin, which is commonly
laced with fentanyl or its analogs), which has continued
to climb since the mid 1990’s.6 Patients who become
physically dependent upon POAs frequently switch to il-
licit opioids because POAs are more costly and/or diffi-
cult to obtain.3,8,12,13 However, ease of access is a
dangerous tradeoff for the lethal risk that is associated
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with synthetic opioids. Fentanyl, for instance, is 100
times more potent than morphine, which partially ex-
plains why there was a 250% increase in synthetic opioid
mortality between 2012 and 2015.14,15

This unprecedented public health crisis warrants the
investigation of novel sustainable interventions which
would directly address the current opioid misuse crisis,
complement current treatment strategies, and prevent
future misuse through alternative first line analgesics.

Mechanistic Interactions between
Cannabis and Opioids
The endocannabinoid and opioidergic systems are known
to interact in many different ways, from the distribution
of their receptors to cross-sensitization of their behav-
ioral pharmacology. Cannabinoid-1 (CB1) receptors
and mu opioid receptors (MORs) are distributed in
many of the same areas in the brain, including but not
limited to the periaqueductal gray,16,17 locus coeru-
leus,18,19 ventral tegmental area (VTA), nucleus accum-
bens, prefrontal cortex (PFC),20 central amygdala (CeA),
bed nucleus of stria terminalis (BNST),21 caudate puta-
men (CP), substantia nigra, dorsal hippocampus, raphe
nuclei, and medial basal hypothalamus.22 The extent of
this overlapping expression and frequent colocalization
of the CB1 and MOR provide clear morphological un-
derpinnings for interactions between the opioid and
cannabinoid systems in reward and withdrawal.19,23

There is a bidirectional relationship between MORs
and CB1 receptors in the rewarding properties of drugs
of misuse.20,24–28 That is, modulation of the CB1 recep-
tor has profound effects on the rewarding properties of
opioids, and vice versa. For example, MOR and CB1 re-
ceptors are reciprocally involved in the development of
drug-induced conditioned place preference (CPP).
Coadministration of a cannabinoid antagonist and
morphine attenuates the development of morphine
CPP,26 and coadministration of an opioid antagonist
blocks tetrahydrocannabinol (THC)-induced CPP.25

Interestingly, microinjections of CB1 agonists into the
medial PFC creates an aversion to doses of morphine
that are normally rewarding (CPP), while CB1 antago-
nism in this brain region creates a rewarding effect of
subthreshold morphine doses.24 In addition, adminis-
tration of cannabinoids to MOR knockout (KO) mice
produces a weaker CPP compared to wild-type ani-
mals,22 reviewed in Wills and Parker.27 This mutual in-
volvement in reward is at least partially mediated by
presynaptic cannabinoid and opioid disinhibition of
dopamine neurons in the VTA, a well-characterized

mechanism in the rewarding properties of drugs of
misuse.20 Although these mechanisms have not been
well studied in humans, one study has found CB1 upre-
gulation in the reward pathway of individuals who use
opioids, which supports a role for the endocannabinoid
system in the development of opioid misuse.29

There is abundant support for the role of CB1 receptors
in the rewarding effects of opioids and the amelioration of
tolerance. However, the effects of endogenous and exoge-
nous cannabinoids in opioid withdrawal are somewhat
paradoxical: endogenous cannabinoids seem to have no
role in somatic withdrawal,27,30–32 yet exogenous CB1 ag-
onists readily alleviate somatic symptoms such as escape
jumps, diarrhea, weight loss, and paw tremors.28,33,34

Endogenous cannabinoid tone within the amygdala is
also involved in the affective component of opioid with-
drawal, as blockade of CB1 receptors in the CeA or BNST
ameliorates opioid withdrawal.21 The kappa opioid re-
ceptor (KOR) system may also play a role in cannabis’
impact on the affective opioid withdrawal, given its piv-
otal contributions to dysphoria and negative effect.35

However, both KOR agonism (with U50, 488H30) and
KOR antagonism (naloxone31,32) have both been shown
to attenuate conditioned place aversion in CB1 KO
mice.30 These contradicting data highlight the need for
additional mechanistic insights into the involvement of
the CB1 receptor in opioid reward and withdrawal.

Cannabis as a First Line Analgesic
The primary use for both prescription opioids and can-
nabis is for analgesia. Currently, up to 90% of patients in
state-level medical cannabis registries list chronic pain
as their qualifying condition for the medical program.36

In an exhaustive review, the National Academies of Sci-
ence and Medicine recently confirmed the efficacy of
cannabis for chronic pain in adults.36 Interestingly,
when given access to cannabis, individuals currently
using opioids for chronic pain decrease their use of opi-
oids by 40–60% and report that they prefer cannabis
to opioids.37–42 Patients in these studies reported
fewer side effects with cannabis than with their opioid
medications (including a paradoxical improvement in
cognitive function) and a better quality of life with can-
nabis use, compared to opioids. Despite the vast array
of cannabis products and administration routes used
by patients in states with medical cannabis laws, canna-
bis has been consistently shown to reduce the opioid
dose needed to achieve desirable pain relief.41,43

One of the mechanisms that may explain the opioid
sparing effects of cannabis is its ability to produce
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synergistic analgesia.44–46 In humans, subanalgesic doses
of THC and morphine are equally unsuccessful at reduc-
ing the sensory or affective components of pain; however,
when the same doses of THC and morphine are coadmi-
nistered, they produce a significant reduction in the af-
fective component of pain.47 These synergistic effects
are also observed when patients using opioids for pain
vaporize whole-plant cannabis, as opposed to experi-
mentally administered isolated THC.48 Adjunct whole
plant cannabis has no effect on the pharmacokinetics
of opioids, which further supports a synergistic mecha-
nism behind the opioid sparing and enhanced analgesia
produced by cannabis.48 Furthermore, in pre-clinical
models, coadministration of opioids and cannabinoids
attenuates the development of opioid tolerance.49,50

Combined, these clinical and pre-clinical data sug-
gest that analgesic synergy produced by coadministered
cannabis and opioids could be harnessed to achieve
clinically relevant pain relief at doses that would nor-
mally be subanalgesic. This strategy could have signif-
icant impacts on the opioid epidemic, given that it
could entirely prevent two of the hallmarks of opioid
misuse: dose escalation and physical dependence.

Because patients report substituting cannabis for
several types of pharmaceutical drugs, including opi-
oids, benzodiazepines, and antidepressants,51 analgesic
synergy may not entirely explain the opioid-sparing ef-
fects of cannabis in pain patients. Economic and life-
style considerations may also play a pivotal role in
opioid sparing and substitution. Patients report that
their reasons for substituting cannabis for other medi-
cations include less severe side effects, less withdrawal
potential, ease of access, and better symptom manage-
ment for their conditions.52

Although there is insufficient clinical literature to sup-
port the use of cannabis as a treatment for acute pain,
there is a long-standing body of pre-clinical evidence
that demonstrates the antinociceptive effects of cannabi-
noids in pain-free, drug-naive animals.17,49,53–57 The
mechanisms of cannabinoid antinociception are re-
markably similar to those of opioid analgesics. Both
the CB1 and MOR are G-protein coupled receptors,
and agonist-initiated disinhibition of GABA release in
the descending pain pathway is just one example of
overlapping antinociceptive mechanisms between these
drugs.17,23,58–62 Evidence supporting the role of cannabis
in acute, nonsevere pain management could lead to a
substantial reduction in opioid prescription rates,
thereby eliminating patient exposure to the risks of opi-
oid dose escalation and physical dependence. This criti-

cal gap in the clinical literature and potential clinical
impacts of this therapy warrants further exploration of
the efficacy of cannabis for acute pain relief.

Current Opioid Use Disorder Therapies
and Their Shortcomings
The most prominent and pervasive problem in opioid
use disorder (OUD) treatment is the prevention of
drug relapse, which is extremely common during
acute withdrawal (detoxification), as well as during
protracted recovery after physical withdrawal symp-
toms have subsided.63–66 Abstinence-based protocols
are particularly ineffective, as 85% of individuals re-
lapse within 12 months of the initiation of treatment.65

In-patient residential treatment facilities do not appear
to improve abstinence-based therapy, as relapse rates in
this paradigm are as high as 80%, when measured 2
years after treatment initiation.67 Compared to absti-
nence, opioid replacement and medication-assisted
therapies, which began in the 1960s, are more effica-
cious for relapse prevention; however, there are cur-
rently only four FDA-approved medications for the
treatment of OUD.68–71 Off-label prescription medica-
tions such as benzodiazepines and antiemetics are also
common, but these therapies are largely directed at
symptom management during acute detoxification
rather than relapse prevention.72 In this review, we
focus on the most widely used OUD therapies, their
shortcomings, and the bottlenecks to accessing them.11

Methadone, a full MOR agonist, was approved by the
FDA in 1974 to aid in opioid cessation.9,73 Individuals
enrolled in consistent dose methadone maintenance
programs are more likely to stop using nonprescribed
opioids than individuals not enrolled in the mainte-
nance program.74 Although methadone has an encour-
aging safety profile,75 it carries some risk for misuse
and mortality when the dose exceeds the patient’s
level of tolerance.76,77 Withdrawal symptoms from
methadone mimic those of other opioids when stopped
abruptly or tapered too quickly, and these symptoms
last up to 3 weeks longer than withdrawal from other
opioids.9,78,79 There are only 1590 methadone distrib-
uters in the United States, which are highly regulated
clinics that are concentrated in urban areas, creating
geographical disparities in OUD treatment.10,11,79 In
addition to geographical barriers, these clinics fre-
quently have stringent and stigmatizing compliance
requirements, such as daily visits and frequent urine
screenings for illicit drugs.11,80 Although these barri-
ers to treatment could potentially be addressed
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through concerted efforts to expand access, 40% of
patients still relapse within 1 year of initiating metha-
done therapy.67

Buprenorphine (Subutex) is a partial MOR agonist and
KOR antagonist that can reduce withdrawal symptoms,
cravings, and additional opioid use.76,81,82 The inclusion
of naloxone in some buprenorphine formulations (Sub-
oxone, Zubsolv) is intended to reduce misuse by precip-
itating withdrawal when it is used intravenously,82,83 and
despite the presence of naloxone, there is still some risk
for misuse and overdose.77,83,84 The inclusion of nalox-
one can also induce withdrawal when administered too
soon after the most recent dose of other opioids.63,67,85

Unlike methadone, Suboxone offers a primary care
approach to medication-assisted therapy, as it can be dis-
pensed by a pharmacy rather than a specialized clinic.86,87

However, only 3% of physicians possess the additional
Drug Enforcement Agency credentials required to pre-
scribe buprenorphine,76,88 and there are strict limits on
the number of patients they are permitted to serve.89

Buprenorphine-licensed physicians also tend to be con-
centrated in larger cities, leaving 46.8% of counties in
the United States, especially rural areas and the Midwest,
with a shortage in convenient access to these treatment
options.88,90,91 While long-term treatment retention
with buprenorphine or Suboxone is not as well character-
ized as methadone, a Swedish study has shown retention
rates of up to 75% following a year of buprenorphine/
Suboxone treatment.92 However, a 24-week clinical trial
in the United States reveals that buprenorphine retention
is only 46%.93

Evidence suggests that the most effective tool for re-
lapse prevention is medication-assisted pharmacother-
apy, combined with social support.76,78,94,95 Because of
the overwhelming evidence that supports this concur-
rent treatment model, there is little rationale to deviate
from this approach. However, expanded access to these
therapies is highly warranted, as are novel and alterna-
tive therapies which improve efficacy, diminish geo-
graphical disparities, and eliminate the need for
specialty physicians.96

Cannabis During Acute Opioid Withdrawal
The first barrier to overcoming OUD is getting patients
through the acute withdrawal period, or detoxification.
Although pharmacotherapies such as methadone and
buprenorphine are largely successful and widely utilized
for this purpose, there are shortcomings to this approach,
which are highlighted above.9,76,78,80,82,83,87,89–91,97 In
May of 2018, the FDA approved the use of lofexidine,

an alpha-2 adrenergic receptor agonist for acute
(14 day) opioid withdrawal. Lofexidine provides sub-
stantially more symptom relief than placebo; however,
the comparative efficacy of lofexidine in combination
with long-acting opioid agonists or opioid antagonists
is still being characterized.71,98–100

There is also nascent evidence that suggests that can-
nabis may be an efficacious tool during the acute opioid
withdrawal period. Numerous pre-clinical studies have
shown that cannabis and cannabinoids decrease opioid
withdrawal symptoms.6,33,34,97,101–103 Although this evi-
dence supports the use of cannabinoids as a possible
treatment in OUD treatment,28 conflicting evidence
demonstrates that CB1 agonism increases the rewarding
properties of opioids22,102 and may actually increase the
severity of opioid withdrawal symptoms.18,104 These
conflicting data highlight the need for a mechanistic
characterization of CB1 agonism as a therapeutic target
for opioid withdrawal, a need that is further substanti-
ated by the pharmacology of CB1 antagonism. For in-
stance, some studies show that acute administration of
SR-141716A, a CB1 antagonist, can reduce opioid with-
drawal; however, this effect is profoundly affected by the
experimental conditions.22,105 Because this effect can be
recapitulated in CB1 KO mice, CB1 antagonism only
partially mediates these effects.102 To complicate the
story further, the administration of cannabidiol (CBD),
a very promiscuous phytocannabinoid with at least a
dozen mechanisms of action, also alleviates naloxone-
precipitated withdrawal in morphine tolerant rats.106–112

Although the mechanisms by which cannabinoids al-
leviate opioid withdrawal are complex and unclear, some
reports suggest that cannabis may alleviate opioid with-
drawal in humans.18,113 For instance, patients engaging
in medication-assisted detoxification from opioids
reported using cannabis when opioid maintenance
doses were not high enough to prevent withdrawal
and cravings.114 However, some individuals reported
that cannabis was often ineffective and sometimes wors-
ened overall severity of the withdrawal symptoms.
Because the phytochemical makeup and cannabinoid
content of cannabis have a significant effect on subjective
human experiences,115 it is plausible that these variable
experiences are the result of variable phytochemistry
in cannabis products that are self-selected by study par-
ticipants. Unfortunately, blinded, placebo-controlled
clinical trials evaluating the efficacy of cannabis, either
alone or as an adjunct therapy for acute opioid with-
drawal, are lacking. This is not entirely surprising,
given cannabis’ status as a Schedule I substance in the
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United States, which precludes federal funding to in-
vestigate cannabis as a medication-assisted therapy.

Unlike whole-plant cannabis, dronabinol, an FDA-
approved analog of THC, has been evaluated for opioid
withdrawal relief in a placebo-controlled study in pa-
tients receiving the opioid antagonist naltrexone. Low-
dose adjunct dronabinol improved the tolerability of
symptoms such as insomnia, reduced appetite, and re-
duced energy levels during opioid detoxification, whereas
adverse events such as tachycardia were reported
at higher dronabinol doses.113,116,117 In many studies,
cannabinoids were safe and tolerable when coadmini-
stered with an opioid or opioid replacement medica-
tion.47,113,118–120 However, the comparative efficacy of
dronabinol or other cannabinoids versus traditional re-
placement therapies such as methadone or buprenor-
phine remains to be elucidated. Given the efficacy and
tolerability of Sativex (a whole-plant cannabis deriva-
tive) for pain and spasticity, investigation of adjunct Sat-
ivex for opioid withdrawal is warranted.121–123

Like opioids, chronic cannabis exposure induces the
development of tolerance, physical dependence, and
withdrawal symptoms during abstinence. Patients
commonly report that cannabis withdrawal symptoms,
most commonly anger, aggression, irritability, anxiety,
decreased appetite, weight loss, restlessness, and sleep-
ing difficulties,124–129 are similar to those produced by
nicotine withdrawal.129 Comparatively, the magnitude
and severity of cannabis withdrawal are significantly
and substantially more benign than opioid withdraw-
al.20,126 In addition, and unlike opioids, cannabinoid
withdrawal and subsequent relapse are nonlethal after
periods of abstinence. The reduced intensity of canna-
binoid withdrawal symptoms compared to opioids
could at least partially be explained by the prolonged
period of metabolization of cannabinoids in the
body,102 contributing to the mounting support for can-
nabis as a harm-reduction tool to combat OUD.

Cannabis as a Harm Reduction Tool in OUD
Pre-clinical evidence suggests that the CB1 receptor
plays a critical role in opioid reward. Cannabinoid an-
tagonism reduces the rewarding properties of opioids
and prevents reinstatement of drug seeking.105,130,131

However, these effects were not reproducible in
human clinical trials.132–134 Unlike CB1 antagonism,
CB1 agonism may play a role in OUD treatment. Several
studies have shown that adjunct cannabis decreases
opioid consumption or prevents opioid dose escala-
tion.37–42,121,135 Although these findings are promising,

several other studies have shown that cannabis use ei-
ther has no impact on opioid consumption or may in-
crease nonmedical opioid use.136–138

The mechanisms underlying cannabis alteration of opi-
oid consumption are yet to be determined; however, there is
significant pre-clinical evidence which suggests that CBD,
one of the most prevalent cannabinoid molecules in canna-
bis, plays a critical role. CBD does not have reinforcing ef-
fects in rodents, which supports its low potential for
misuse.16,139 CBD has been shown to reduce the rewarding
aspects of multiple drugs of abuse, such as cocaine, am-
phetamine,16 and nicotine.140 Administration of CBD
also attenuates morphine CPP and cue-induced reinstate-
ment of heroin self-administration in rats, without creating
any aversive or rewarding effects on its own.106,141–143

These findings provide promising rationale for the
use of CBD in opioid relapse prevention in humans.
In fact, pilot clinical studies have shown that in individ-
uals recently abstinent from heroin, CBD reduces her-
oin craving.142 This effect occurs as soon as 1 h after
administration and lasts for up to 7 days. Adjunct
CBD appears to be safe and tolerable, as 400 and
800 mg oral CBD administration does not intensify
the effects of intravenous fentanyl or create any adverse
effects.118 Because CBD is neither intoxicating nor re-
warding and has an extremely large therapeutic win-
dow and impressive safety profile, the use of CBD to
inhibit opioid craving has great therapeutic potential.

Adjunct cannabis use alongside current treatment
strategies could help to improve the number of individu-
als engaging in OUD treatment, as well as increase treat-
ment retention rates. Both dronabinol and intermittent
whole-plant cannabis appear to increase the length of
time patients remain in treatment for OUD.6,113 How-
ever, chronic cannabis consumption during naltrexone
treatment was ineffective at improving treatment reten-
tion, highlighting the need for further research into the
dose and frequency of cannabis use in OUD treatment
retention and relapse prevention.144 Although the ubiq-
uitous and ever-growing regulated cannabis markets
across North America could potentially address the
aforementioned shortcomings in OUD treatment acces-
sibility and retention, there are currently very few addic-
tion and recovery centers that have embraced concurrent
social support and cannabis-assisted OUD treatment.51

This is unsurprising given the lack of empirical evidence
to support this approach, and the lack of federal research
funding that would support this work.

In addition to the clinical and experimental observa-
tions outlined above, epidemiological investigations in
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U.S. states with legal cannabis have provided insight into
the promising role for cannabis in the opioid crisis. The
implementation of both medical and adult-use cannabis
laws appears to have a significant impact on opioid con-
sumption and overdose. These states experience a 23%
reduction in nonfatal opioid overdoses, as measured at
hospital emergency departments.145 By analyzing
death certificates, Bachhuber et al. found a 24% reduc-
tion in the annual rate of fatal opioid overdoses in the
first year following medical cannabis legalization,146 an
effect that gets larger the longer a state has had legal can-
nabis (33% in California, which has had medical use
since 1996 and the lowest rate of opioid overdose fatal-
ities in the country).146,147 This finding was also seen in
data from the FARS, which demonstrates a similar drop
in mortalities of opioid positive automobile accidents
in states with implemented cannabis legalization for in-
dividuals aged 21–40.148 The mechanisms underlying
cannabis’ ability to reduce opioid hospitalization and
mortality are unclear; however, analysis of the Medicare
Part D prescription drug program has unveiled the pos-
sibility that cannabis may be serving as an analgesic al-
ternative to opioids for individuals living in these
states.149 The number of filled POAs is substantially
lower in states with the most liberal cannabis laws,
where there are 3.742 million fewer daily doses than in
states with the most prohibitive laws.150

These epidemiological impacts are not exclusive to
opioid prescriptions, hospitalizations, and mortality;
the U.S. economy could also benefit from expanded can-
nabis legalization. Opioids cost patients and insurance
companies upwards of 2.6 billion dollars in healthcare
costs annually.151 While cannabis is still federally illegal,
and in most cases dispensary purchases are not eligible
to be covered under any healthcare insurance plan,
states with legalized cannabis have seen significant de-
creases in Medicare Part D prescription drug spending,
including, but not limited to, prescription opi-
oids.149,152–155 Reductions in spending from Medicare
Part D were over $165 million dollars.149 If cannabis
were removed from Schedule I of the Controlled Sub-
stance Act and more patients had access to cannabis,
savings from pharmaceutical costs incurred by the
Medicare Part D prescription plan are projected to con-
tinue to climb.149

Shortcomings of Cannabis
in Medication-Assisted Therapy
Although the literature thoroughly supports the safety
and tolerability of cannabis,38,118,142,156 there is con-

flicting evidence for its efficacy as a treatment for opi-
oid misuse. Throughout the history of methadone
administration, patients have reported that cannabis
provides relief from opioid withdrawal symptoms, as
well as breakthrough pain and anxiety.119 However,
other evidence demonstrates that cannabis does not
relieve withdrawal symptoms for individuals under-
going methadone tapering, and some participants
even reported increased severity of their withdrawal
symptoms.104 All the participants in the latter study
procured their own cannabis and reported smoking
as the route of administration. Because the dose of
cannabinoids and phytochemical makeup of whole-
plant cannabis have significant impacts on physiolog-
ical responses (such as tachycardia) and subjective
experiences (such as anxiety), additional research is
needed to characterize maximally efficacious treat-
ment protocols.116,157 When used to treat opioid with-
drawal symptoms, undesirable side effects also occur
in a dose-dependent manner for the FDA-approved
cannabinoid dronabinol.113 The homogenous and
consistent formulation of this pharmaceutical com-
bined with the logistical ease of prescribing the drug
may make it more feasible than whole-plant cannabis
for clinical trials on cannabinoid alleviation of opioid
withdrawal symptoms and relapse prevention.

Despite the promising results of reducing or main-
taining a consistent opioid dose, it is plausible that the
substitution of one rewarding substance (opioids) for
another (THC) could be problematic, leading to canna-
bis use disorder (CUD). In 2016, *1.4–2.9% of adults
over the age of 18 in the United States met criteria for
CUD.79 With revisions to the criteria of substance
use disorders in 2013, *19% of individuals who use
cannabis throughout their lifetime would eventually
meet the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) criteria for CUD.153

The interpersonal or employment hardships experi-
enced by these individuals that resulted in the meeting
of DSM criteria may have simply been due to the legal-
ity of cannabis use; that is, a false CUD diagnosis is less
likely to occur in the postprohibition era, when patients
are no longer breaking the law.

Risks of CUD seem to be correlated with higher THC
concentrations,153 which is a valid concern in legal mar-
kets where average THC potency is upward of 20%.158

Recreational users of cannabis have historically con-
sumed cultivars higher in THC and lower in CBD,
due to the desired intoxicating effects of THC.38 Medi-
cal users, however, have turned to cultivars higher in
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CBD and lower in THC in an attempt to optimize the
medicinal benefits of cannabis.38,153 Although misuse
potential is a valid concern, it is notable that the misuse
liability of cannabis is very low.159 One possible ap-
proach to alleviate the concern of misuse is the con-
current administration of opioid antagonists. This
approach seems to reduce the rewarding properties,
but not the hyperphagia or withdrawal-relieving prop-
erties of THC.160–164 These data suggest that combined
cannabis and opioid-antagonist therapy could be an ef-
fective tool against OUD, while also minimizing the
risk for CUD. Because cannabis does not carry the
risk of fatal overdose, the use of cannabis as a harm-
reduction treatment in the opioid epidemic warrants
further investigation.

Summary and Future Directions
The opioid overdose epidemic is arguably the worst
public health crisis in U.S. history. At the time of this
publication, more people are dying than at the peak
of the AIDS epidemic, and for the first time, drug over-
doses outnumber automobile and handgun deaths.165

A continental crisis of this magnitude warrants the im-
mediate implementation of novel strategies that pre-
vent opioid misuse, overdose, and death.

Growing pre-clinical and clinical evidence appears to
support the use of cannabis for these purposes. The evi-
dence summarized in this article demonstrates the poten-
tial cannabis has to ease opioid withdrawal symptoms,
reduce opioid consumption, ameliorate opioid cravings,
prevent opioid relapse, improve OUD treatment reten-
tion, and reduce overdose deaths. Cannabis’ greatest po-
tential to positively impact the opioid epidemic may be
due to its promising role as a first line analgesic in lieu
of or in addition to opioids. The comparative efficacy
of cannabis alone or in conjunction with current
medication-assisted OUD therapies is not well character-
ized. However, no other intervention, policy, pharmaco-
therapy, or treatment paradigm has been as impactful as
cannabis legislation has been on the rates of opioid con-
sumption, overdose, and death.

Many of the barriers that prevent people from
accessing traditional OUD treatment do not apply to
cannabis therapy, and access to cannabis medicine is
rapidly growing as more U.S. states roll back prohi-
bition. However, a major barrier in universal patient
access and improvement in the opioid epidemic is can-
nabis’ status as a Schedule I controlled substance.166

Undoubtedly, more high-quality clinical evidence is
needed to further support the use of cannabis to combat

OUD; however, federal grant funding that would sup-
port these types of clinical trials is currently outside
the scope of interest of the National Institutes of Health
(because of Schedule I, cannabis is federally considered
to have no medical benefit). Patients, healthcare provid-
ers, and regulating bodies would all greatly benefit from
additional evidence that fills in massive gaps in the
knowledge base about the utility of cannabis for OUD
treatment: dosing, cannabinoid content and ratios, bio-
availability, contraindications, misuse liability, route of
administration, and many other questions remain. Even
the clinical work that has been conducted thus far may
have little validity in the modern landscape of legalized
cannabis; all federally-funded cannabis research in the
United States is conducted using a single source of can-
nabis (NIDA drug supply), which is notoriously low in
potency and quality, and does not resemble the stagger-
ing phytochemical variability in whole-plant cannabis
products in regulated state markets.36 These barriers
to research funding and access to ‘‘real world’’ cannabis
for clinical research directly contribute to our inability
to address the opioid epidemic with what appears to be
a safe and efficacious tool.

In light of the evidence presented in this article, and de-
spite a lack of FDA approval, some U.S. states and private
treatment centers have already begun to include cannabis
as a part of OUD treatment protocols. The state of New
Jersey recently added OUD to their list of qualifying con-
ditions for participation in the state’s medical cannabis
program.167,168 Some private treatment centers are also
citing the benefits of harm reduction, which greatly out-
weigh the risks of cannabis use during the first 28 days of
recovery, a critical time period for patient survival.76

Many clinicians remain skeptical of cannabis as a via-
ble treatment option, either due to the stigma surround-
ing cannabis use or the belief that there is not enough
clinical evidence for them to feel confident providing
patients with cannabis recommendations.169 This is
unsurprising, given that 85% of recent medical school
graduates still receive no education whatsoever about
cannabis throughout their training, residencies, or fel-
lowships.170 As the evidence in this field accumulates,
it will be critically important to widen opportunities
for clinicians to participate in Continuing Medical Edu-
cation programs, which include the harm reduction and
medical benefits that cannabis could provide. Evidence-
based opioid prescription and cannabis recommenda-
tion practices are a critical component of continuing
education, so that clinicians can continue to uphold
their Hippocratic oaths to ‘‘do no harm.’’

Wiese and Wilson-Poe; Cannabis and Cannabinoid Research 2018, 3.1
http://online.liebertpub.com/doi/10.1089/can.2018.0022

185

www.


Acknowledgment
Supported by grant funding from the National Institute
on Drug Abuse to A.W.-P. (K99DA041467).

Author Disclosure Statement
No competing financial interests exist.

References
1. Control CfD. Centers for Disease Control and Prevention Understanding

the Epidemic 2017. Available at: https://www.cdc.gov/drugoverdose/
epidemic (accessed October 12, 2017).

2. DuPont RL. The opioid epidemic is an historic opportunity to improve
both prevention and treatment. Brain Res Bull. 2018;138:112–114.

3. Seth P, Scholl L, Rudd RA, et al. Overdose deaths involving opioids,
cocaine, and psychostimulants—United States, 2015–2016.
MMWR Morb Mortal Wkly Rep. 2018;67:349–358.

4. National Academies of Sciences, Engineering, and Medicine. Pain man-
agement and the opioid epidemic: balancing societal and individual
benefits and risks of prescription opioid use. National Academies Press:
Washington, DC, 2017.

5. Blum K, Gold MS, Jacobs W, et al. Neurogenetics of acute and chronic
opiate/opioid abstinence: treating symptoms and the cause. Front Biosci
(Landmark Ed). 2017;22:1247–1288.

6. Scavone JL, Sterling RC, Van Bockstaele EJ. Cannabinoid and opioid
interactions: implications for opiate dependence and withdrawal. Neu-
roscience. 2013;248:637–654.

7. Rudd RA, Aleshire N, Zibbell JE, et al. Increases in drug and opioid
overdose deaths—United States, 2000–2014. Am J Transplant. 2016;16:
1323–1327.

8. Cicero TJ, Ellis MS, Surratt HL, et al. The changing face of heroin use in
the United States: a retrospective analysis of the past 50 years. JAMA
Psychiatry. 2014;71:821–826.

9. Yarmolinsky A, Rettig RA. Federal regulation of methadone treatment.
National Academies Press: Washington, DC, 1995.

10. Substance Abuse and Mental Health Services Administration.
Medication-assisted treatment for substance use disorders: Division of
Pharmacologic Therapies. Available at: https://dpt2.samhsa.gov/
treatment/directory.aspx (accessed October 12, 2017).

11. Huhn AS, Tompkins DA, Dunn KE. The relationship between treatment
accessibility and preference amongst out-of-treatment individuals who
engage in non-medical prescription opioid use. Drug Alcohol Depend.
2017;180:279–285.

12. Wallace MJ, Wiley JL, Martin BR, et al. Assessment of the role of CB1
receptors in cannabinoid anticonvulsant effects. Eur J Pharmacol. 2001;
428:51–57.

13. Cicero TJ, Ellis MS, Harney J. Shifting patterns of prescription opioid
and heroin abuse in the United States. N Engl J Med. 2015;373:1789–
1790.

14. Centers for Disease Control and Prevention. Increase in overdose deaths
involving synthetic opioids other than methadone linked to increase
in supply of fentanyl in PBSS states. 2017. Available at: https://
www.cdc.gov/drugoverdose/pdf/pbss/PBSS-Report-072017.pdf
(accessed October 12, 2017).

15. Wolff RF, Aune D, Truyers C, et al. Systematic review of efficacy and
safety of buprenorphine versus fentanyl or morphine in patients with
chronic moderate to severe pain. Curr Med Res Opin. 2012;28:833–845.

16. Parker LA, Burton P, Sorge RE, et al. Effect of low doses of D9-
tetrahydrocannabinol and cannabidiol on the extinction of cocaine-
induced and amphetamine-induced conditioned place preference
learning in rats. Psychopharmacology (Berl). 2004;175:360–366.

17. Wilson-Poe AR, Pocius E, Herschbach M, et al. The periaqueductal gray
contributes to bidirectional enhancement of antinociception between
morphine and cannabinoids. Pharmacol Biochem Behav. 2013;103:444–449.

18. Gossop M, Battersby M, Strang J. Self-detoxification by opiate addicts: a
preliminary investigation. Br J Psychiatry. 1991;159:208–212.

19. Scavone JL, Mackie K, Van Bockstaele EJ. Characterization of cannabinoid-
1 receptors in the locus coeruleus: relationship with mu-opioid receptors.
Brain Res. 2010;1312:18–31.
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Cannabis use in patients treated for opioid
use disorder pre- and post-recreational
cannabis legalization in Canada
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Abstract

Background: As the legalization of recreational cannabis becomes more widespread, its impact on individuals with
substance use disorders must be studied. Amidst an ongoing opioid crisis, Canada’s legalization of recreational
cannabis in October 2018 provides an important setting for investigation. We examined changes to cannabis use
patterns in patients receiving medication-assisted treatment (MAT) for opioid use disorder (OUD) following
legalization.

Methods: This study includes cross-sectional data from 602 participants recruited 6 months pre-legalization and 788
participants recruited 6 months post-legalization, providing information on cannabis use. Regression analysis was
used to estimate the association between legalization and cannabis use patterns. We collected longitudinal urine
drug screens (UDSs) detecting cannabis-metabolites for 199 participants recruited pre-legalization and followed
prospectively post-legalization. Conditional logistic regression was used to assess the association between
legalization and UDS results.

Results: Past-month cannabis use was self-reported by 54.8 and 52.3% of participants recruited pre- and post-
legalization, respectively. Legalization was not associated with changes in any measured cannabis characteristics:
cannabis use (OR 0.91, 95% CI 0.73–1.13), days of use/month (B -0.42, 95% CI - 2.05-1.21), money spent, or cannabis
source. There was no association between legalization and prevalence of cannabis use on UDS (OR 1.67, 95% CI
0.93–2.99) or percentage of cannabis-positive UDSs (OR 1.00, 95% CI 0.99–1.01). Participants overwhelmingly
reported that legalization would have no impact on their cannabis use (85.7%).

Conclusions: Amongst patients treated for OUD, no significant change in cannabis use was observed following
legalization; however, high rates of cannabis use are noted.

Keywords: Legalization, Cannabis, Comorbidity, Polysubstance use, Recreational, Methadone, Buprenorphine
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Background
Cannabis remains one of the most commonly used sub-
stances worldwide [1]. As such, jurisdictions around the
world deliberate the legalization of its recreational use.
In Canada, the prevalence of cannabis use was approxi-
mately 12% in adults prior to legalization (2015 data)
[2]. Cannabis use was expected to increase among
adults in the general population following the
legalization of recreational cannabis on October 17,
2018, as evidenced by increases in cannabis use in sev-
eral American jurisdictions following legalization [3, 4].
Indeed, preliminary Canadian data indicate that canna-
bis use has increased particularly among individuals
older than 25 years (from 13.1 to 15.5%) between 2018
and 2019 [5].
The impact of cannabis legalization policies on indi-

viduals with psychiatric disorders, including substance
use disorders, is unknown and warrants specific atten-
tion. Prior to legalization, individuals with psychiatric
disorders have been demonstrated to have higher preva-
lence of cannabis use and cannabis use disorder than the
general population, a finding that persists when control-
ling for sociodemographic factors [6]. This phenomenon
has been attributed to self-medication of psychiatric
symptoms [7], common biological and psychosocial risk
factors [8], and the risk of subsequent development of
psychiatric disorders in the context of cannabis use [6,
9]. In addition to higher rates of cannabis use, the most
commonly cited adverse effects of cannabis including
anxiety, impaired cognition, and psychosis are more
likely to impact those with comorbid mental illness and
addiction [10].
Further still, the current cannabis policy changes

have taken place amidst an ongoing opioid crisis in
North America that has not abated despite efforts to
alter the trajectory of the crisis [11, 12]. We have
previously found that 51% of participants enrolled in
a cohort study of medication-assisted treatment
(MAT) for OUD use cannabis [13], while 28% meet
criteria for cannabis use disorder [14] – rates that are
significantly higher than in the general population [2].
Cannabis has been explored for its harm reduction
potential as a substitute drug in the treatment of
other substance use disorders, including opioids, alco-
hol and benzodiazepines [15, 16]. However, findings
from a systematic review of 23 studies on this topic
found no consensus on opioid use or treatment reten-
tion in the context of cannabis use during methadone
maintenance treatment [17]. Similarly, the relationship
between cannabis laws and trends in the opioid crisis
has been a major topic of study. Results are mixed
and researchers highlight the need for caution in their
interpretation: cannabis laws have been associated
with reduced prescription opioid use [18], and

reductions in opioid overdoses [19], yet other evi-
dence suggests cannabis laws are not associated with
reductions in opioid overdose mortality [20].
The higher pre-legalization prevalence of cannabis

use in individuals with psychiatric disorders, and the
ongoing acuity of the opioid crisis, make understand-
ing the impact of policy changes on individuals with
OUD critical. Attention has been paid, primarily, to
the impact of cannabis and its legalization, on opioid
use. In this study, we shift the focus and examine
trends related to the use of cannabis itself within a
population of patients with OUD, pre- and post-
legalization:

1) Are there differences in patients’ self-reported can-
nabis use patterns pre- and post-legalization of rec-
reational cannabis in Canada?

2) Was there an increase in cannabis use, as measured
by urine drug screens, in the 6 months following
legalization?

3) Do patients report an impact of legalization on
their cannabis use?

Methods
Data
We used data collected in the Pharmacogenetics of
Opioid Substitution Treatment Response (POST)
study. The POST study aimed to examine genetic and
psychosocial factors, including cannabis legalization,
associated with outcomes in MAT. Recruitment began
in May 2018 from 27 outpatient MAT clinics in On-
tario, Canada. For the purposes of examining the im-
pact of cannabis legalization, the present study
includes participants recruited in the 6-month period
prior to legalization (May – October 2018), and par-
ticipants recruited in the 6-month period following
legalization (October – April 2019). Study inclusion
criteria were: males and females aged 16 years or
older, diagnosed with OUD as per the American
Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5)
criteria and receiving MAT with methadone or
buprenorphine-naloxone. No other inclusion or exclu-
sion criteria were applied in order to increase the
generalizability of this study; therefore, participants
with any comorbid mental health diagnoses were in-
cluded. Participants could be enrolled in treatment
for any length of time prior to recruitment and were
approached by study personnel and recruited con-
secutively as they attended previously scheduled clinic
appointments. Altogether, 602 participants were re-
cruited in the pre-legalization group, and 788 partici-
pants were recruited in the post-legalization group.
Ethics approval was obtained from the Hamilton
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Integrated Research Ethics Board (project ID 4556).
Written informed consent was obtained from all par-
ticipants. Participants were excluded from the main
analyses of this study if they failed to self-report
whether or not they used cannabis (n = 33; Fig. 1).
This study is reported in accordance with the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines [21].

Study instruments and measures
All participants completed cross-sectional assess-
ments at study entry including sociodemographic in-
formation, MAT history including medication, dose,
time in treatment, and cannabis use information.
Self-reported cannabis use in the last 30 days was
assessed using the Maudsley Addiction Profile
(MAP) [22]. We previously reported the sensitivity
and specificity of self-report of cannabis use was
79.9% (95% confidence interval [CI] 72.7–85.8) and
80.0% (95% CI 73.6–85.4) in the OUD population
[13]. The Comprehensive Marijuana Motives Ques-
tionnaire (CMMQ) [23] was also administered to
provide more information on patterns and motiva-
tions for cannabis use. The CMMQ is a 36-item
self-report measure representing 12 different motives
for using marijuana: enjoyment, conformity, coping,
experimentation, boredom, alcohol use, celebration,
altered perceptions, social anxiety, relative low risk,
sleep, and availability [23]. The CMMQ was vali-
dated in a non-OUD population and not in the con-
text of harm reduction, drug substitution, or for

chronic pain [23]. Therefore, we augmented the
CMMQ to address pain relief, appetite stimulation,
drug substitution, relief of opioid withdrawal symp-
toms, relief of opioid craving, and relief of cannabis
withdrawal symptoms, tailored to the OUD popula-
tion. We also asked all participants questions about
the cost, source, and form of cannabis used in the
last month. Finally, all participants responded to the
open-ended question, “Will/did legalization of recre-
ational cannabis impact your use?”
At the time of the study intake, all participants were

asked the open-ended question “Will/did legalization of
recreational cannabis impact your use”. The inclusion of
open-ended questions in the cross-sectional study entry
interview was added as an exploratory component to
complement the quantitative findings of this study. All
consecutively recruited participants were asked the same
open-ended questions and there was no selective partici-
pant criteria or sampling strategy employed when col-
lecting qualitative data. Research staff conducting these
interviews have backgrounds in addiction research and
had previously participated in another study investigat-
ing factors associated with methadone treatment out-
comes [24]; however, interviewers were not known to
the participants of the research study. The interviewers
previous experience in administering study interviews at
these addiction clinics facilitated their familiarity with
terminology used by study participants, which assisted in
transcription of answers to open-ended questions. Ver-
bal responses provided by study participants were tran-
scribed verbatim in online anonymized records.

Fig. 1 Study Flow Diagram
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Participants were followed in this study prospect-
ively for 12 months. Urine drug screens were adminis-
tered approximately weekly, following routine clinical
protocol, and tested for opioids and opioid metabo-
lites using the FaStep Assay (Trimedic Supply Net-
work Ltd., Concord, Ontario, Canada) [25]. Urine
screening for cannabis metabolites was not included
in the routine UDS panel at all participating clinics;
however, for a subgroup of participants in the pre-
legalization group (n = 199/602) who attended clinics
in which cannabis metabolites were tested, these re-
sults are available longitudinally, covering both pre-
and post-legalization periods. Pre-legalization drug
screens were assessed for up to 12 months before
study entry, and post-legalization drug screens were
assessed for 6 to 12 months post-study entry to en-
sure that these results were from the post-legalization
period. We present the demographic and clinical
characteristics of participants who received UDSs for
cannabis metabolites compared to the total pre-
legalization group in Appendix 1.

Analysis
We conducted statistical analyses using STATA ver-
sion 15.1 (StataCorp LP, College Station, TX, USA).
We summarized continuous variables using means
with standard deviation (SD) or medians with inter-
quartile range (IQR) for normally distributed and
skewed data, respectively. We summarized categorical
variables using frequencies and percentages. We com-
pared cross-sectional data on cannabis use patterns
between the pre-legalization group and the post-
legalization group. Pairwise comparisons were made
using two-sample t-tests for continuous variables, chi-
squared tests for dichotomous variables, and analysis
of variance tests for multichotomous variables, with
results reported using p values. In order to estimate
the association between cannabis legalization and can-
nabis use characteristics, we constructed regression
models in which the dependent variable was the can-
nabis use characteristic, and legalization group status
was a covariate. All estimates were adjusted for par-
ticipant age (patients older than 25 report higher can-
nabis use) [5], sex (males report more cannabis use
than females) [13], medication (buprenorphine-nalox-
one or methadone), medication dose (higher doses
are associated with lower substance use) [26, 27],
length of time in treatment (polysubstance use is as-
sociated with worse retention in treatment) [28], and
opioid use (abstinence or ongoing use; opioid use is
associated with other substance use during treatment)
[29], based on clinical rationale for their association
with cannabis use and OUD treatment outcomes. All
covariates were entered into the model simultaneously

and no covariates were excluded on the basis of stat-
istical testing due to a priori clinical hypotheses re-
lated to their relevance. For dichotomous outcome
variables we present estimates of association as odds
ratios (ORs) with 95% CI and p values, and for con-
tinuous outcomes we present unstandardized beta-
coefficients with 95% CI and p values. To note, the
use of regression analysis to estimate the association
between legalization and cannabis use patterns allows
for adjustment for important aforementioned covari-
ates; the use of univariate tests such as t-tests, ANO-
VAs, and chi-square tests do not allow for such
adjustment. For the subgroup of pre-legalization par-
ticipants for whom longitudinal UDSs were available
(n = 199), we used conditional logistic regression ana-
lysis to estimate the association between cannabis
legalization and cannabis-positive UDSs, conditioned
on the participant, where each participant acts as
their own control. Results are presented as ORs with
95% CI and p values.
The qualitative approach used to analyze responses to

the open-ended question: “Will/did legalization of rec-
reational cannabis impact your use?” was a data-driven
thematic analysis [30] which we conducted using Nvivo
12 Qualitative Data analysis software (QSR Inter-
national [Americas] Inc., Burlington, Massachusetts,
USA). Before importing the data into Nvivo, we began
by familiarizing ourselves with the responses provided
by the study participants. We actively read, and re-read
responses, minimizing typographical errors as we went
through each data entry. After importing text pertain-
ing to “recreational cannabis use” as an open-ended
question we began to classify main ideas, key phrases
and patterns into nodes using the coding software. We
ran open-ended data through word and text frequency
queries to determine the most common words and
their stemmed variants in order to assist us in the cod-
ing of data into nodes. We used multiple word fre-
quency queries in order to avoid decontextualization of
the answers included in the open-ended questions. We
paired the queries with manual coding of the responses
and gave each data item equal attention. The coding
process resulted in the generation of a codebook. The
next phase consisted of altering the codebook by col-
lapsing similar nodes and labelling some pertinent and
distinct nodes as themes. The final phase consisted of
the re-working of themes to ensure all patterns are co-
herent, followed by the refinement of themes. Refine-
ment of themes allowed for reflection of the coding
process and coded data and assisted in the development
of theme names [30, 31].
Descriptive statistics were used to separate the themes

that were generated into subgroups of pre-legalization
and post-legalization to complement the subgroups
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created when presenting the quantitative results. Specific
responses from participants when asked about the im-
pact of legalization on their cannabis use were used to
provide support for discussion points and theories
drawn from the quantitative results.

Results
Demographic and clinical characteristics
We included 1390 unique participants in the final
analyses: 602 in the pre-legalization group and 788
in the post-legalization group (Fig. 1). The majority
of participants in both groups were male (57 and
60%, respectively), and the mean age was 38.9 years
(SD = 10.4) and 39.6 years (SD = 10.8), respectively.
Most participants were receiving treatment with
methadone (81% methadone versus 19% buprenor-
phine, in the total study sample, Table 1). There
were no significant demographic or clinical differ-
ences between the groups including MAT medica-
tion doses, length of time in treatment, or ongoing
opioid use (Table 1).

Cannabis use characteristics, pre- and post- recreational
cannabis legalization
Cannabis use was self-reported by 54.8 and 52.3% of
participants recruited pre- and post-legalization, re-
spectively (Table 2). The majority of cannabis users
in both groups reported daily use (65.5% versus
67.2%). The most commonly identified reason for
cannabis use was for “relaxation” in both groups
(43.7% pre-legalization versus 41.2% post-legalization).
Few participants identified that their reason for can-
nabis use was to manage cannabis withdrawal or

cravings (6% in total study sample). Nearly 30% of
participants in both groups reported using cannabis
for pain relief.
Cannabis legalization was found not to be significantly

associated with self-reported cannabis use (OR 0.91, 95%
CI 0.73–1.13; Table 3) or number of days of use in the
last 30 days (B -0.42, 95% CI -2.05-1.21). Similarly, can-
nabis legalization was not associated with dollars spent
on cannabis per week, source of cannabis, or route of
use (Table 3).

Urine drug screen results
For a subgroup of 199 participants in the pre-
legalization group (33% of the group), UDS results for
cannabis metabolites were available for up to 12months
pre-study entry (pre-legalization) and for 6 to 12months
post-study entry (post-legalization; Table 4). Although
there was no known systematic difference between
clinics that administered UDS for cannabis metabolites
and those that did not, we examined demographic and
clinical differences between these groups in order to
understand any potential differences (Appendix 1).
There was a lower proportion of males in the group of
participants who were followed with UDSs for cannabis
metabolites compared to the total pre-legalization group
(48.7% versus 57%). Additionally, participants in clinics
completing cannabis UDSs were, on average, in treat-
ment for longer (median 3 years (IQR = 5) versus median
2 years (IQR = 5.3)). Self-reported cannabis use was com-
parable (54.8 and 55.8%; Appendix 1).
Within the subgroup of participants who had cannabis

UDSs, 69.9% were identified as cannabis-users based on
at least one positive UDS pre-legalization, and 67.8%

Table 1 Baseline demographic and clinical characteristics for patients recruited pre- and post- recreational cannabis legalization (N = 1390)

Characteristic Total
Sample
(N = 1390)

Recruited
pre-legalization
(n = 602)

Recruited
post-legalization
(n = 788)

p value

Age in years; mean (SD) 39.3 (10.7) 38.9 (10.4) 39.6 (10.8) 0.295

Male sex; n (%) 817 (58%) 343 (57%) 474 (60.2%) 0.222

Type of MAT; n (%) 0.073

Methadone 1120 (80.7%) 498 (82.9%) 622 (79%)

Buprenorphine 268 (19.3%) 103 (17.1%) 165 (21%)

Dose (mg/day); median (IQR)

Methadone 68 (64) 65 (61) 70 (64) 0.276

Buprenorphine 12 (9.5) 12 (8) 10 (10) 0.097

Length of time in treatment (years); median (IQR) 2 (5.25) 2 (4.9) 2.3 (3.5) 0.756

Opioid abstinencea; n (%) 417 (30%) 176 (29.2%) 241 (30.6%) 0.587

Percentage of opioid-positive urine drug screens amongst non-abstainersa; mean
(SD)

22.6 (23.6) 21.1 (23.3) 23.7 (23.8) 0.090

Participant baseline demographic and clinical characteristics
SD standard deviation, MAT medication-assisted treatment, IQR interquartile range
aBased on all urine drug screens collected up to 12 months pre-study entry
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were identified as cannabis-users based on at least one
positive UDS post-legalization. Altogether, 108 partici-
pants had cannabis-positive UDSs in both periods, 45
participants had no cannabis-positive UDSs at both time
periods, and 27 participants had new cannabis-positive
UDSs and 19 participants stopped having cannabis-

positive UDSs (data not shown). Using conditional
logistic regression analysis, we found a non-significant
association between legalization and prevalence of can-
nabis users in this subgroup (OR = 1.67, 95% CI 0.93–
2.99). Furthermore, the median percentage of cannabis-
positive UDSs in this subgroup was 75 and 71.4% in the

Table 2 Self-reported cannabis use characteristics, for patients recruited pre- and post- recreational cannabis legalization (N = 1390)

Characteristic Total Sample
(N = 1390)

Recruited pre-legalization
(n = 602)

Recruited post-legalization
(n = 788)

p value

Self-reported cannabis use; n (%) 742 (53.4%) 330 (54.8%) 412 (52.3%) 0.348

Days of use in the last 30 days amongst users; median (IQR) 30 (20) 30 (16) 30 (20) 0.540

Frequency of use; n (%) 0.896

Daily 492 (66.4%) 216 (65.5%) 276 (67.2%)

Every other day 41 (5.5%) 21 (6.4%) 20 (4.9%)

2–3 times per week 91 (12.3%) 45 (13.6%) 46 (11.2%)

Once weekly 32 (4.3%) 12 (3.6%) 20 (4.9%)

2–3 times per month 85 (11.5%) 36 (10.9%) 49 (11.9%)

Dollars spent on cannabis per week (CAD); median (IQR) 25 (60) 30 (65) 20 (50) 0.023

Source of cannabis; n (%) 0.932

Dispensary 123 (16.6%) 51 (15.5%) 72 (17.5%)

Medical Prescription 30 (4.1%) 17 (5.2%) 13 (3.2%)

Vape Shop 16 (2.2%) 12 (3.6%) 4 (1%)

Family/friends 276 (37.3%) 109 (33%) 167 (40.6%)

Street 196 (26.5%) 103 (31.2%) 93 (22.6%)

Other 100 (13.5%) 38 (11.5%) 62 (15.1%)

Route of cannabis use; n (%) 0.708

Inhaled 527 (71.2%) 237 (71.8%) 290 (70.4%)

Oral Ingestion 53 (7.1%) 21 (6.4%) 32 (7.8%)

Oil 45 (6.1%) 19 (5.8%) 26 (6.3%)

Other 117 (15.8%) 53 (16.1%) 64 (15.5%)

Reasons for cannabis usea; n (%)

To get high 297 (21.4%) 128 (21.3%) 169 (21.5%)

Relaxation 588 (42.3%) 263 (43.7%) 325 (41.2%)

Pain relief 400 (28.8%) 179 (29.7%) 221 (28.1%)

Prescribed medication 74 (5.3%) 44 (7.3%) 30 (3.8%)

Appetite stimulation 335 (24.1%) 154 (25.6%) 181 (23%)

Peer pressure 142 (10.2%) 58 (9.6%) 84 (10.7%)

Pleasure 358 (25.8%) 176 (29.2%) 182 (23.1%)

Stress relief 516 (37.1%) 223 (37%) 293 (37.2%)

Boredom 285 (20.5%) 126 (20.9%) 159 (20.2%)

Social anxiety relief 284 (20.4%) 138 (22.9%) 146 (18.5%)

Sleep promotion 503 (36.2%) 230 (38.2%) 273 (34.6%)

Instead of opioids 287 (20.7%) 133 (22.1%) 154 (19.5%)

Opioid withdrawal/craving relief 243 (17.5%) 108 (17.9%) 135 (17.1%)

Cannabis withdrawal/craving relief 83 (6%) 36 (6%) 47 (6%)

Self-reported cannabis use characteristics
IQR interquartile range, CAD Canadian Dollars
aSelf-reported reasons for cannabis use; participants could indicate more than one reason
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pre- and post-legalization periods, respectively. We also
found a non-significant association between legalization
and percentage of cannabis-positive UDSs (OR = 1.00,
95% CI 0.99–1.01).

Perceptions of legalization impacting cannabis use
The themes generated after conducting qualitative analysis
were “No impact on use”, “Increase of use”, and “Decrease
of use”. Prior to legalization, the majority of participants
reported that legalization of recreational cannabis would
have no impact on their use (85.9%), while 6.8% of partici-
pants indicated that legalization would increase their use
and 4.2% reported that legalization would decrease their
use (Appendix 2). Post-legalization, most participants
similarly reported that legalization had no impact on their
use (85.7%), while 4.7% reported that legalization in-
creased their use, and 8.6% reported it decreased their use
(Appendix 2). Participants who stated that legalization will
increase their use commented “Yes, I will use more of it”
and “Yes, I am more likely to smoke marijuana because
it’s more accessible”, whereas participants who said that it
will decrease their use commented that “I’ll use less”, “I
will use it less because I sell it and the demand is high and
I don’t have any left” and “I will use it less because it is
more readily available so there is no urge to go and find
it”. Participants who stated that legalization will have no
impact their use provided comments such as “There will

be no impact on use”, “No, I will use the same amount”
and “No, I’ll use the same amount. I can just get it easier”.

Discussion
In this observational study, we examined the impact of
recreational cannabis legalization on cannabis use in indi-
viduals receiving treatment for OUD and found no signifi-
cant differences in prevalence or patterns of cannabis use
following legalization. More than 50% of participants self-
reported cannabis use, and of those, the majority reported
daily use. This is consistent with previously documented
rates of cannabis use in patients with OUD, ranging from
40 to 75% [13, 32, 33]. Our findings suggest that for pa-
tients with an existing substance use disorder, many of
whom already use cannabis, the legalization of recre-
ational cannabis has not changed cannabis use behaviors.
These findings were consistent with patients’ self-reported
perceptions that legalization would have no impact on
their cannabis use. The results from our cross-sectional
analyses were supported using prospective analysis of
cannabis-positive UDSs in a subgroup of participants. Our
findings contribute to the growing literature on the impact
of cannabis legalization as these policy changes take effect
in jurisdictions worldwide.
Our finding of no significant change in self-report

or UDS-confirmed cannabis use post-legalization
may have numerous explanations. Individuals with
OUD frequently have a long history of contact with

Table 3 Estimates of association between cannabis legalization and self-reported cannabis use characteristics (N = 1390)

Characteristic Estimate of association with cannabis legalizationa 95% CI p

Self-reported cannabis use OR = 0.91 0.73, 1.13 0.409

Days of use in the last 30 days amongst users B = −0.42 -2.05, 1.21 0.615

Daily frequency of use (daily versus other) OR = 0.97 0.77, 1.21 0.794

Dollars spent on cannabis per week (CAD) B = −6.41 −17.2, 4.39 0.244

Source of cannabis (dispensary or medical prescription versus other) OR = 1.05 0.75, 1.48 0.780

Route of use (inhaled versus other) OR = 0.93 0.68, 1.29 0.678

Association between cannabis legalization and self-reported cannabis use characteristics
OR odds ratio, B unstandardized beta-coefficient, CI confidence interval, CAD Canadian Dollar
aAll estimates adjusted for age, sex, medication, dose, length of time in treatment, and illicit opioid abstinence

Table 4 Subgroup analysis: Estimates of association between cannabis legalization and urine cannabis drug screen results (n = 199)

Urine drug screen resultsa Pre-legalization
statistic

Post-legalization
statistic

Estimate of association with cannabis
legalization

95%
CI

p

Cannabis user n = 139 (69.9%) n = 135 (67.8%) OR = 1.67 0.93,
2.99

0.087

Percentage of cannabis-metabolite-positive
drug screens

Median = 75
IQR = 100

Median = 71.4
IQR = 100

OR = 1.00 0.99,
1.01

0.638

Subgroup analysis: Estimates of association between cannabis legalization and urine cannabis drug screen results
CI confidence interval, OR odds ratio, IQR interquartile range
aUrine drug screens for cannabis-metabolites were available for a subgroup of participants who were recruited pre-legalization (n = 199). Pre-legalization drug
screens were assessed for up to 12 months before study entry, and post-legalization drug screens were assessed for 6 to 12 months post-study entry, ensuring
that these results were from the post-legalization period

Rosic et al. Substance Abuse Treatment, Prevention, and Policy           (2021) 16:34 Page 7 of 11



the illicit (non-medical) drug market and have purchased
their supplies in this fashion for years; legalization may be
less likely to impact these patterns of drug use. Some par-
ticipants had a “cannabis for medical purposes” exemption
prior to legalization, thus were already using cannabis le-
gally, and did not change their patterns post-legalization
for recreational use. This is supported by a response re-
corded from a participant who stated “There will be no
impact on my use. I use medical marijuana”, when asked
if legalization will impact their use. Furthermore, in the
year leading up to recreational cannabis legalization, can-
nabis use became a de facto law (i.e., people knew they
would not be arrested or prosecuted for possession), thus
use patterns may have risen and plateaued prior to
legalization without significant impact of a change in the
law. In Canada, prices of legal cannabis vary between
provinces and have fluctuated between being higher and
lower than illicit sources, possibly disincentivizing a
change in supplier [34]. Prices of cannabis in Ontario dur-
ing the pre- and post-legalization period captured in our
study were $7.42 CAD per gram and $8.05 CAD per gram,
respectively [34]. Our relatively short study timeframe, 6
months pre-legalization and 6-months post-legalization,
also carries limitations. The complexity of the process by
which legalization unfolded in Canada also lends possible
explanation to our findings. Recreational cannabis became
legal on October 17, 2018; however, access has been lim-
ited and varied [35]. The contrast between the participant
responses of “It made it harder to get weed” and “No, I’ll
use the same amount. I can just get it easier”, when asked
about the impact of legalization on their use, highlights
this variability in access. More studies will be required to
continue to examine the impacts of this policy change for
patients with OUD and other substance use disorders over
longer periods of time. A more comprehensive under-
standing of risks or benefits of cannabis use in patients
with OUD is also required.
While we found no significant changes in cannabis

use due to legalization in this study, this may not be
the case in other high-risk or vulnerable populations
and these findings should not be extrapolated beyond
the population under investigation here. The National
Cannabis Survey conducted quarterly by Statistics
Canada examines changes to patterns of cannabis use
in the general population [34]. After legalization, in
the first quarter of 2019, 18% of Canadians aged 15
years and older reported using cannabis in the past
3 months, compared to 14% in the first quarter of
2018 (prior to legalization) [34]. A significant decrease
was found for accessing cannabis from the illegal
market or from friends and family following
legalization [34], although 42% of respondents still re-
ported purchasing at least some of their cannabis
from illegal sources and 37% reported using cannabis

obtained from family and friends [34]. There is evi-
dence to suggest increased risk for cannabis use dis-
order in the general population following recreational
cannabis legalization [3].
In light of the substantial toll of the opioid crisis,

scientists, clinicians, and policymakers must thought-
fully and consistently examine the influence of polit-
ical and social factors on outcomes borne by patients
affected by OUD. This study does just that, with a
focus on understanding the impact of cannabis
legalization specifically in individuals with OUD. The
lack of an initial increase in the prevalence of canna-
bis use following legalization may be regarded as re-
assuring, however long-term impacts of this policy
change have yet to be elucidated.
This is the first study, to our knowledge, to investi-

gate the impact of this policy change on patients with
OUD. It is unclear, however, whether our findings
generalize to settings outside of Ontario, Canada, spe-
cifically in jurisdictions where MAT for OUD follows
an abstinence-based approach such that patients with
polysubstance use (including cannabis) are discharged
from treatment. Furthermore, the outcomes of
legalization in different countries around the world
may be variable. Reports on the US experience of
legalizing recreational cannabis use indicate that
legalization has reduced the price of cannabis, in-
creased its potency, and has led to increased use
amongst adults [36]. Our study is limited by its pri-
marily cross-sectional design (for self-report data),
comparing two separate groups of participants re-
cruited pre-legalization and post-legalization rather
than a single group followed prospectively. The
present analyses represent a secondary analysis of
data collected for the POST study; therefore, power
calculations were not conducted for this specific re-
search question. Finding no statistically significant dif-
ference in cannabis use may be explained by low
statistical power. Our augmented version of the
CMMQ, including questions relevant to the OUD
population, was not formally validated.

Conclusions
This study contributes to an early examination of the
impact of legalization of recreational cannabis on pa-
tients receiving treatment for OUD – an ongoing
public health crisis in Canada and throughout the
world. We identified no significant differences in can-
nabis use patterns pre- and post-legalization of recre-
ational cannabis. As the post-legalization landscape in
jurisdictions worldwide continues to evolve, future
studies will be required to further examine the long-
term impacts of legalization and outcomes in both
opioid and cannabis use.
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Appendix 1
Table 5 Comparison of demographic and clinical characteristics of participants recruited pre-legalization with and without cannabis
urine screen data

Characteristic Total pre-
legalization
sample
(n = 602)

Pre-legalization sample with cannabis urine drug screens
followed through post-legalization period
(n = 199)

Age in years; mean (SD) 38.9 (10.4) 40.6 (11.1)

Male sex; n (%) 343 (57) 97 (48.7)

Type of MAT; n (%)

→Methadone 498 (82.9) 171 (85.9)

→ Buprenorphine 103 (17.1) 28 (14.1)

Dose (mg/day); median (IQR)

→Methadone 65 (61) 75 (63)

→ Buprenorphine 12 (8) 12 (7)

Length of time in treatment (years); median (IQR) 2 (4.9) 3 (5)

Opioid abstinencea; n (%) 176 (29.2) 66 (33.2)

Percentage of opioid-positive urine drug screens
amongst non-abstainersa; mean (SD)

21.1 (23.3) 16.5 (18.7)

Self-reported cannabis use; n (%) 330 (54.8%) 111 (55.8)

Days of use in the last 30 days amongst users; median
(IQR)

30 (16) 30 (15)

Characteristics of participants recruited pre-legalization with and without cannabis urine screen data
SD standard deviation, IQR interquartile range

Appendix 2
Table 6 Qualitative analysis: “Will/did legalization of recreational cannabis impact your use?”

Themes n (%)

Pre-legalization It will have no impact 517 (85.9%)

It will have an impact

• Will increase use 41 (6.8%)

• Will decrease use 25 (4.2%)

• No indication of increase or decrease 13 (2.2%)

Post-legalization It had no impact 675 (85.7%)

It did have an impact

• Increased use 45 (5.7%)

• Decreased use 68 (8.6%)

• No indication of increase or decrease 2 (0.3%)

Qualitative analysis results
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Abstract

IMPORTANCE Misinformation about cannabis and opioid use disorder (OUD) may increase
morbidity and mortality if it leads individuals with OUD to forego evidence-based treatment. It has
not been systematically evaluated whether officially designating OUD as a qualifying condition for
medical cannabis is associated with cannabis dispensaries suggesting cannabis as a treatment
for OUD.

OBJECTIVE To examine whether state-level policies designating OUD a qualifying condition for
medical cannabis are associated with more dispensaries claiming cannabis can treat OUD.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional, mixed-methods study of 208 medical
dispensary brands was conducted in 2019 using the brands’ online content. The study included
dispensaries operating in New Jersey, New York, and Pennsylvania, where OUD is a qualifying
condition for medical cannabis, and in Connecticut, Delaware, Maryland, Ohio, and West Virginia,
where this policy does not exist.

EXPOSURES Presence of OUD on the list of qualifying conditions for a state’s medical
cannabis program.

MAIN OUTCOMES AND MEASURES Binary indicators of whether online content from the brand
said cannabis can treat OUD, can replace US Food and Drug Administration–approved medications
for OUD, can be an adjunctive therapy to Food and Drug Administration–approved medications for
OUD, or can be used as a substitute for opioids to treat other conditions (eg, chronic pain).

RESULTS After excluding duplicates, listings for nonexistent dispensaries, and those without online
content, 167 brands across 7 states were included in the analysis (44 [26.3%] in states where OUD
was a qualifying condition and 123 [73.7%] in adjacent states). A dispensary listed in a directory for
West Virginia was not operational; therefore, comparison states were Connecticut, Delaware,
Maryland, and Ohio. In policy-exposed states, 39% (95% CI, 23%-55%) more dispensaries claimed
cannabis could treat OUD compared with unexposed states (P < .001). For replacing medications for
OUD and being an adjunctive therapy, the differences were 14% (95% CI, 2%-26%; P = .002) and
28% (95% CI, 14%-42%; P < .001), respectively. The suggestion that cannabis could substitute for
opioids (eg, to treat chronic pain) was made by 25% (95% CI, 9%-41%) more brands in policy-
exposed states than adjacent states (P = .002).

CONCLUSIONS AND RELEVANCE In this study, state-level policies designating OUD as a qualifying
condition for medical cannabis were associated with more dispensaries claiming cannabis can treat
OUD. In the current policy environment, in which medical claims by cannabis dispensaries are largely

(continued)

Key Points
Question Is making opioid use disorder

(OUD) a qualifying condition for medical

cannabis associated with dispensaries

promoting cannabis as a treatment

for OUD?

Findings In this cross-sectional study of

the online content of 167 medical

cannabis dispensaries, compared with

dispensaries in states where OUD was

not a qualifying condition for medical

cannabis, 39% more dispensaries in

states where this policy was enacted

promoted cannabis to treat OUD and

14% more recommended replacing US

Food and Drug Administration–

approved medications for OUD with

cannabis.

Meaning In this study, officially

designating OUD a qualifying condition

for medical cannabis was associated

with cannabis dispensaries making

unsupported medical claims regarding

using cannabis to treat OUD.
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Abstract (continued)

unregulated, these advertisements could harm patients. Future research linking these policies to
patient outcomes is warranted.

JAMA Network Open. 2020;3(7):e2010001. doi:10.1001/jamanetworkopen.2020.10001

Introduction

Many producers and sellers of medical cannabis products make unsubstantiated claims about
therapeutic benefits.1,2 Unsupported therapeutic claims carry particular risks in the context of the US
epidemic of opioid use disorder (OUD), which causes approximately 50 000 deaths annually.2

Specifically, some medical cannabis sellers encourage people with OUD to replace US Food and Drug
Administration (FDA)–approved medications for OUD (MOUDs) with cannabis. Abundant evidence
supports the safety and efficacy of FDA-approved MOUDs (ie, methadone, buprenorphine,
naltrexone), and individuals who do not take them more than double their risk of mortality.3

The claim that cannabis can treat OUD is often touted via the cannabis industry’s research as
marketing. For example, the company Weedmaps leased billboards reading, “States that legalized
medical marijuana had 25% fewer opioid-related deaths.”4 These advertisements usually cite an early
study showing that through 2010, legalization of medical cannabis was negatively correlated at the
state level with opioid overdoses.4,5 However, a study using identical methods through 2017 found
that this correlation had turned positive.6 More generally, never in the history of medicine has a drug
been approved to treat a serious condition based on ecological correlations in uncontrolled
research.2

Nevertheless, several states have sanctioned OUD as an indication to receive medical
cannabis.7-10 Whether these policies are associated with cannabis dispensaries promoting cannabis
as a treatment for OUD or as a replacement for FDA-approved MOUDs is not known, nor has the
prevalence of unsupported therapeutic claims been evaluated more generally.

To investigate the association between OUD being officially designated as a qualifying condition
for medical cannabis and dispensary claims related to OUD, we conducted a rapid online mixed-
methods study11 of dispensary advertisements in the 3 following northeastern states: New Jersey,
New York, and Pennsylvania. We designated the 5 adjacent states that had medical cannabis
programs without recreational programs as comparison states, as follows: Connecticut, Delaware,
Maryland, Ohio, and West Virginia. We hypothesized that more medical cannabis dispensary brands
in states where OUD was a qualifying condition would claim that cannabis can treat OUD than brands
in states without this policy.

Methods

This research was designated as exempt from review by Stanford University’s institutional review
board. The study followed the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline. A list of unique dispensary companies (hereafter brands) was
constructed for each state from state Department of Public Health websites and 4 industry websites
previously identified in the literature.12 To validate initial keywords (opioid, addiction, methadone,
buprenorphine, suboxone), 2 of us (C.L.S. and N.A.V.) independently reviewed website and social
media accounts for a 5% sample (weighted for number of brands in a state) to assess whether
keywords sufficiently captured relevant communications. After the pilot, opioids was added, and it
was noted that Facebook’s internal search tool missed some posts containing the keywords. Scope of
information bias because of missing posts was estimated by bulk-extracting Facebook data using
Khoros Intelligence (Khoros) and coding the text. This additional data would have changed 5 (<1%)
coded variables.
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For the full review in October 2019, 2 coauthors per brand independently searched for website
and social media accounts; mentions of the 6 keywords were recorded using Qualtrics (SAP). If no
online accounts were found but a phone number was listed in 1 of the directories, a coauthor called to
obtain the website (Figure 1).

Statistical Analysis
Collected text was independently coded by 3 of us (C.L.S., N.A.V., and J.M.H.) for mention of opioids
and 4 binary indicators, as follows: did the brand claim cannabis can (1) treat OUD, (2) replace
FDA-approved MOUDs, (3) be an adjunct to FDA-approved MOUDs, or (4) substitute for opioids to
treat other conditions (eg, chronic pain). Two coders reviewed each dispensary; ratings were
averaged to improve validity.13 Reliability was high (pooled κ = 0.85, with 93% agreement across
coded variables).14

Difference in proportions of brands with each criterion were calculated and compared using a
1-tailed Z test (α = .05) to identify whether the claims were more commonly made by brands in
policy-exposed states. As a post hoc analysis, we investigated whether differences by policy status
were observable within brands that operated in both policy-exposed and policy-unexposed states.
Analyses were conducted using Stata version 16 (StataCorp).

Results

A total of 208 brands were identified. After removing duplicates, listings for nonexistent
dispensaries, and those without online content, 167 medical dispensary brands in 7 states were
identified, 44 (26.3%) in states where OUD was a qualifying condition and 123 (73.7%) in adjacent
states. A dispensary listed in a directory for West Virginia was not operational; therefore, comparison
states included Connecticut, Delaware, Maryland, and Ohio.

All claims were significantly more common in states with OUD as a qualifying condition than in
adjacent states (Figure 2). Regardless of policy status, most dispensary brands mentioned opioids,
though 26% (95% CI, 13%-39%) more did so in New Jersey, New York, and Pennsylvania compared
with adjacent states (P < .001). In policy-exposed states, 39% (95% CI, 23%-55%) more brands
suggested that cannabis could treat OUD compared with brands in policy-unexposed states
(P < .001). Recommendations to replace FDA-approved MOUDs with cannabis were less common
overall, with 14% (95% CI 2%-26%) more brands making this claim in policy-exposed states than in
adjacent states (P = .001). Cannabis was recommended as an adjunctive treatment for MOUDs by
28% (95% CI 14%-42%) more dispensary brands in policy-exposed states than in adjacent states
(P < .001). The suggestion that cannabis could substitute for opioids (eg, to treat chronic pain) was
made by 25% (95% CI, 9%-41%) more brands in policy-exposed states than in adjacent states
(P = .002). Excerpts from dispensary brands that suggest cannabis can treat OUD, replace

Figure 1. Diagram of Dispensary Brands Included in the Analysis

208 Brands identified using sampling frame created by review of state health department websites
and industry websites; each brand of dispensary eligible to be included once per state

167 Included in analysis 9 No website, Facebook,
or Twitter found

5 No phone number 3 Phone number, no
answer

1 Reached by phone, but
no website, Facebook,
or Twitter

21 Duplicate of dispensary
brand already included
in same state

11 Not a dispensary

State health department websites were reviewed for
Connecticut, Delaware, Maryland, New Jersey, New
York, Pennsylvania, Ohio, and West Virginia. Industry
websites included Weedmaps, Leafly,
Wheresweed.com, and Stickyguide.
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FDA-approved MOUDs, be used as an adjunctive therapy, or be used as a substitute for opioids are
displayed in the Table.

Overall, 14 brands (8.4%) operated in more than 1 state; of these, 11 (78.6%) operated in both
policy-exposed and policy-unexposed states. Within these 11 brands, no significant differences in any

Figure 2. Proportion of Medical Cannabis Dispensary Brands Making Claims Related to Opioid Use Disorder (OUD) by Policy Status
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Whiskers indicate 95% CIs. FDA indicates US Food and Drug Administration.

Table. Excerpts From Medical Cannabis Dispensary Websites and Social Media Accounts Regarding Opioids

Policy status and state Quote
Suggest cannabis can treat OUD

Exposed, New York “We care about you and your health. Join the discussion on how medical cannabis can treat and relieve opioid usage”

Unexposed, Maryland “#Cannabis is NOT a gateway drug. It is a good way to help get off #Opioids”

Exposed, Pennsylvania “Another benefit of CBD treatment being non–habit forming is that they can be a great option for curbing the effects of addiction. CBD has the
potential to diminish the effects of opioid cravings and treat the side effects of drug withdrawals such as anxiety, restlessness, and nausea”

Recommend cannabis to replace FDA-approved medications for OUD

Unexposed, Maryland “The fact is, cannabis poses less of a risk than current FDA-approved opioid-based treatments like methadone. Patients see better treatment
outcomes when they have access to cannabis, and many health care providers have seen high-dose opiate patients significantly reduce or
eliminate opiates with the use of cannabis. So why isn’t Maryland using cannabis is fight OUD?”

Exposed, Pennsylvania “In dealing with opioid addiction, cannabis can be safer than other harm reduction options like methadone and Suboxone. It does not have the
risk of a fatal overdose and has a lower risk of dependence and problematic use than other psychoactive substances. Cannabis can be used in
combination with methadone or Suboxone to enhance the benefits and support a taper of these drugs”

Exposed, Pennsylvania “In the long run, medical marijuana might turn into another form of medication-assisted treatment (known as MAT), like methadone and
Suboxone, which use milder opioids to help people get off more dangerous ones. Today, MAT is in short supply, with fewer than one-third of the
people who want such treatment getting it. Cannabis, in contrast, is now legal in 32 states. So the expansion of medical marijuana dispensaries
nationwide might offer one avenue for offering the treatment to a wider audience”

Suggest cannabis can be an adjunctive therapy for OUD

Exposed, New Jersey “Approved debilitating medical conditions include: Amyotrophic lateral sclerosis, Anxiety, Chronic pain related to musculoskeletal disorders,
Chronic pain of visceral origin, Migraine, Multiple sclerosis, Opioid Use Disorder as an adjunct to Medication Assisted Therapy, Terminal cancer,
Muscular dystrophy, Inflammatory bowel disease, including Crohn’s disease, Terminal illness, if the physician has determined a prognosis of
less than 12 months of life, Tourette’s Syndrome”

Unexposed, Maryland “Cannabis usage may increase the likelihood of the completion of opioid treatment programs”

Exposed, Pennsylvania “Opioid use disorder for which conventional therapeutic interventions are contraindicated or ineffective, or for which adjunctive therapy is
indicated in combination with primary therapeutic interventions”

Recommend cannabis as a substitute for opioids, eg, to treat chronic pain

Exposed, Pennsylvania “Cannabis has been proven to be much better at treating most chronic pain patients than opioids and is much safer”

Unexposed, Ohio “Medical marijuana in States where it is legal may serve as a less harmful alternative to opioids in treating veterans”

Unexposed, Connecticut “We are in the throes of an opioid abuse crisis and are desperately searching for an answer. It’s time we acknowledge the solution that’s right in
front of us and make this life-saving treatment available for those dependent on opioids. Cannabis has been proven to relieve chronic pain
while reducing and replacing the use of opioids. It also relieves the symptoms of opioid withdrawal and decreases opioid craving. There is no
toxic or lethal overdose of cannabis, and thousands of patients in Maine are already effectively using cannabis to replace opioids and other
addictive substances”

Abbreviations: CBD, cannabidiol; FDA, US Food and Drug Administration; OUD, opioid use disorder.
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of the outcomes were observed by policy status, although this post hoc analysis included only 29
observations.

Discussion

The results of this study demonstrated that a large proportion of dispensaries make unsupported
claims regarding the effectiveness of cannabis as a treatment for OUD, including that cannabis should
replace FDA-approved MOUDs. These claims are more prevalent in states where regulators have
designated OUD as a qualifying condition to access medical cannabis. Public health officials who
enacted these policies likely did not intend to drive people with OUD away from effective treatments.
However, that is what the dispensaries’ medical claims could do if these communications influence
patients’ OUD treatment decisions. Addiction medicine professionals have previously raised
concerns regarding policies that add opioid use or OUD as a qualifying condition for medical
cannabis.2 To our knowledge, this study provides the first empirical evidence of an association
between these policies and unsubstantiated claims related to treating OUD. Policy makers weighing
similar changes should take this as a caution.

The low bar of evidence set for endorsing a putative addiction treatment may reflect OUD’s
stigmatized status.2 However, asking medical cannabis dispensaries to uphold the safety and efficacy
standards normally associated with medicine is not an issue specific to OUD. Medical cannabis is
promoted as a treatment for Alzheimer disease, cancer, depression, diabetes, heart disease, obesity,
Parkinson disease, and more.4,15 This study uniquely demonstrates the association between
variations in medical cannabis policies and the prevalence of unsupported medical claims. Future
research should elucidate whether and how these claims adversely affect patients’ health.

Although data linking medical cannabis dispensary advertisements and patient decision-making
about opioids and OUD treatment are beyond the scope of the current study, relevant evidence from
similar lines of inquiry demonstrates the influence of advertisements on consumer behavior.
Cannabis dispensary advertising generally has been shown to be associated with increased use
among adolescents.16,17 Robust literature on the marketing of products or behaviors that can affect
health (eg, public health messages, selling alcohol or tobacco, and direct-to-consumer advertising of
pharmaceuticals) consistently shows at least modest associations between communications from
brands and consumer or patient behavior.18-21 Therefore, the findings of this study underscore the
need to evaluate whether and how cannabis dispensaries’ medical messaging influences patient
behavior and decision-making regarding OUD.

Regulatory action against unsupported therapeutic claims by the medical cannabis industry has
thus far been anemic. As of January 21, 2020, only 1 brand included in this study had received a
warning letter from the FDA regarding unapproved and misbranded human drug products.15 This
July 2019 letter cited the following example of an unsupported medical claim: “Cannabidiol [CBD]
can also be used in conjunction with opioid medications, and a number of studies have demonstrated
that CBD can in fact reduce the severity of opioid-related withdrawal and lessen the buildup of
tolerance.” Our study, which was conducted 3 months later, found that the company still had online
content with similar claims. Enforcement is warranted. In the meantime, policy makers should ask
why the medical cannabis industry is not being held to even minimal medical standards regarding
claims about treating serious medical conditions.22

Limitations
This study has limitations. A study of online promotions will understate the prevalence of
unsupported therapeutic claims if such claims are only made within the physical environment of the
dispensary. Because each brand was included once per state, if a dispensary operated multiple social
media accounts for different locations within the state, the content could differ, but this
misclassification seems unlikely to differ by policy status. Most website content was undated, so it
was impossible to determine whether that content preceded the addition of OUD as a qualifying
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condition for medical cannabis. Posts missed owing to errors in Facebook’s internal search tool could
bias proportions downward, although we expect this to be minimal based on the additional
Khoros reports.

Conclusions

In this study, state-level policies designating OUD as a qualifying condition for medical cannabis were
associated with more dispensaries claiming cannabis can treat OUD. Future studies linking
dispensary advertisements to health outcomes in people with OUD (eg, use of MOUDs, overdose
mortality) are warranted, as are investigations into advertising that addresses other conditions with
major morbidity and mortality consequences. Understanding the degree to which marketing by
cannabis dispensaries influences patient decision-making related to OUD treatment is also
important, particularly in the context of different state-level cannabis policies. It will additionally be
informative to evaluate whether states that legalize recreational cannabis continue to have medical
advertising content.
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Abstract 

Despite high rates of cannabis use during medication-based treatment of 

opioid use disorder (MOUD), uncertainty remains around how cannabis 

influences treatment outcomes. We sought to investigate the relationship 

between cannabis use during MOUD and a number of patient outcomes. We 

searched seven databases for original peer-reviewed studies documenting the 

relationship between cannabis use and at least one primary outcome (opioid 

use, treatment adherence, or treatment retention) among patients enrolled in 

methadone-, buprenorphine-, or naltrexone-based therapy for OUD. In total, 

41 articles (including 23 methadone, 7 buprenorphine, 6 naltrexone, and 5 

mixed modalities) were included in this review. For each primary outcome 

area, there was a small number of studies that produced findings suggestive of 

a supportive or detrimental role of concurrent cannabis use, but the majority 

of studies reported that cannabis use was not statistically significantly 

associated with the outcome. No studies of naltrexone treatment 

demonstrated significantly worse outcomes for cannabis users. We identified 

methodological shortcomings and future research priorities, including 

exploring the potential role of adjunct cannabis use for improving opioid 

craving and withdrawal during MOUD. While monitoring for cannabis use 

may help guide clinicians towards an improved treatment plan, cannabis use 

is unlikely to independently threaten treatment outcomes. 
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Introduction 

Opioid use disorder (OUD)1 is a leading contributor to the global burden of 

disease from illicit drug use, which has grown by more than 50% since 2000 

(Degenhardt et al., 2013). In jurisdictions across the United States and 

Canada, deaths from opioid-related overdose have skyrocketed as a result of 

the challenges associated with increased non-medical use of, and dependence 

on, prescription opioids (Paulozzi & Ryan, 2006) and the emergence of highly 

potent synthetic opioids (e.g., fentanyl) in the unregulated drug supply 

(Scholl, Seth, Kariisa, Wilson, & Baldwin, 2018). Today, it is estimated that 

353 in 100,000 people globally are living with an OUD, with high-income 

countries in North America experiencing a disproportionately high prevalence 

at 1168 per 100,000 (Degenhardt et al., 2018). 

As OUD is a chronic disease with no cure, the current gold standard treatment 

for managing OUD is pharmacotherapy, usually in combination with 

psychosocial support such as counseling (Sofuoglu, DeVito, & Carroll, 2019). 

Three medication treatment modalities have been approved by the United 

States Food and Drug Administration (FDA): methadone (an opioid agonist), 

buprenorphine (a partial opioid agonist), and naltrexone (an opioid antagonist 

(Sofuoglu et al., 2019)). Under optimal treatment adherence and retention, 

medication-based treatment of OUD (MOUD) supports reductions in illicit 

opioid use (Mattick, Breen, Kimber, & Davoli, 2009), drug-related infectious 

disease (e.g., HIV, hepatitis C virus (Platt et al., 2017)), and overdose risk 

(Sordo et al., 2017), and supports retention in treatment for comorbidities 

(e.g., HIV (Lappalainen et al., 2015)) and improvements in health-related 

quality of life (Feelemyer, Des Jarlais, Arasteh, Phillips, & Hagan, 2014). 

However, patients tend to exhibit lower treatment retention when engaged in 

concurrent use of other substances including amphetamines, benzodiazepines, 

and cocaine (Hser et al., 2014). In some opioid treatment settings, testing 

positive for an illicit substance could result in termination of the treatment 

(McElrath, 2018). 



The prevalence of cannabis use is high among patients seeking or receiving 

treatment for OUD (Bawor et al., 2015). Some studies have documented 

continued or intensifying cannabis use following MOUD initiation (Best et al., 

2000; Nava, Manzato, & Lucchini, 2007; Schifano et al., 2012), and 

particularly in the interim period prior to dose stabilization (i.e., maintenance 

(Scavone, Sterling, Weinstein, & Van Bockstaele, 2013)). A number of early 

studies noted better clinical outcomes experienced by patients who engaged in 

cannabis use during methadone maintenance treatment (Best et al., 2000; 

Nirenberg, Liepman, Cellucci, Swift, & Sirota, 1996; Saxon, Wells, Fleming, 

Jackson, & Calsyn, 1996). These findings initially lent support to a hypothesis 

describing cannabis as a substitute for opioids during MOUD (Ellner, 1977), 

possibly as a strategy to self-manage symptoms of opioid withdrawal (e.g., 

pain, nausea)—an experimental practice documented as early as 1891 

(Grinspoon, 1971). However, recent studies describing links between cannabis 

and worse (Fairbank, Dunteman, & Condelli, 1993) or unimproved (Epstein & 

Preston, 2003) methadone outcomes have since challenged this hypothesis. 

Further, although buprenorphine is now recommended as a first-line therapy 

in Canada (Bruneau et al., 2018) and interest in naltrexone as an alternative to 

methadone is growing (Ahamad et al., 2015), the potential impact of cannabis 

use on markers of success in these other OUD treatment modalities has not 

been well established. 

In light of the quickly shifting legal landscape of medical and non-medical 

cannabis across North America and various European settings, along with the 

ongoing public health emergency of opioid-related overdose deaths, there is 

an urgent need to better understand how cannabis use might impact OUD 

treatment outcomes. This need comes at a time of polarized opinion within the 

medical community over the use of cannabis during MOUD. While some 

scientists are calling for increased exploration into cannabis-based 

interventions for OUD (Lucas, 2017; Rogeberg, Blomkvist, & Nutt, 2018), 

screening for cannabis remains a routine practice with potential consequences 

resulting from a positive test (e.g., denial of take-home doses) in some opioid 

treatment settings (Centre for Addiction and Mental Health, 2008; Substance 



Abuse and Mental Health Services Administration, 2015). We therefore sought 

to systematically search and review clinical and epidemiological literature to 

summarize the evidence on the impact of cannabis use on treatment outcomes 

for the three most common modalities of OUD pharmacotherapy—

methadone, buprenorphine, and naltrexone. 

Section snippets 

Methods 

We designed this review in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-analyses (PRISMA) group statement (Moher, 

Liberati, Tetzlaff, & Altman, 2009). The protocol for this review has been 

registered in Prospero (CRD42019125097). 

Results 

In total, 1686 (1143 unique) records were screened for eligibility. Title and 

abstract screening resulted in the exclusion of 1015 records. A full-text review 

of the remaining 128 articles resulted in a further 87 articles being excluded 

from consideration. A final 41 studies met the inclusion criteria. The PRISMA 

flowchart detailing the record screening and review process is shown in Fig. 1. 

Discussion 

We systematically searched the peer-reviewed scientific literature and 

synthesized findings of 41 observational and experimental studies 

documenting the relationship between cannabis use and treatment outcomes 

among patients undergoing methadone-, buprenorphine-, or naltrexone-based 

treatment of OUD. Our work builds on a review by McBrien et al. (2019) on 

cannabis use during methadone maintenance treatment by widening the scope 

of research to all three FDA-approved medications for the 

Conclusions 



In this review summarizing the relationship between cannabis use and a 

number of treatment outcomes among patients engaged in MOUD, we did not 

find consistent or compelling evidence to support either of the opposing 

claims that co-use of cannabis is detrimental or beneficial to treatment 

success, as the majority of studies did not record a statistically significantly 

association between cannabis use and treatment outcomes. For each outcome 

of interest, a small number of studies produced 

Role of funding sources 

This work was supported through doctoral scholarships (recipient: Stephanie 

Lake) from the Canadian Institutes of Health Research and the Pierre Elliott 

Trudeau Foundation. The funders had no role in the study design, collection, 

analysis or interpretation of the data, writing the manuscript, or the decision 

to submit the paper for publication. 

Contributors 

SL designed the study, wrote the protocol, and conducted the literature 

searches. SL and MSP screened the articles for inclusion. SL extracted study 

data from full-text records, and MSP checked the extracted data for accuracy. 

SL and MSP conducted the quality assessments. SL wrote the first draft of the 

manuscript, MSP contributed to subsequent drafts. Both authors approved the 

final version of the manuscript. 

Declaration of Competing Interest 

None. 

Acknowledgments 

SL is supported through doctoral awards from the Canadian Institutes of 

Health Research (CIHR) and the Pierre Elliott Trudeau Foundation. MSP is 

supported through a CIHR Vanier Doctoral Award. The authors would like to 



thank Mohammad Karamouzian and Jan Klimas for their support in 

developing the search and quality assessment protocols for this review. 

Stephanie Lake is a Canadian Institutes of Health Research and Pierre 

Elliott Trudeau Foundation Doctoral Scholar in the School of Population and 

Public Health at the University of British Columbia in Vancouver, Canada. She 

holds a MSc in Population and Public Health and a Bachelor of Health 

Sciences. She works as a Research Associate at the British Columbia Centre on 

Substance Use in Vancouver. 
 



Clinical Psychology Review 82 (2020) 101939

Available online 24 October 2020
0272-7358/© 2020 Elsevier Ltd. All rights reserved.

Review 

The relationship between cannabis use and patient outcomes in 
medication-based treatment of opioid use disorder: A systematic review 

Stephanie Lake a,b,*, Michelle St. Pierre c 

a British Columbia Centre on Substance Use, 400 - 1045 Howe Street, Vancouver, BC V6Z 2A9, Canada 
b School of Population and Public Health, University of British Columbia, 2206 East Mall, Vancouver, BC V6T 1Z3, Canada 
c Department of Psychology, University of British Columbia, 3187 University Way, Kelowna, BC V1V 1V7, Canada  

A B S T R A C T   

Despite high rates of cannabis use during medication-based treatment of opioid use disorder (MOUD), uncertainty remains around how cannabis influences treatment 
outcomes. We sought to investigate the relationship between cannabis use during MOUD and a number of patient outcomes. We searched seven databases for original 
peer-reviewed studies documenting the relationship between cannabis use and at least one primary outcome (opioid use, treatment adherence, or treatment 
retention) among patients enrolled in methadone-, buprenorphine-, or naltrexone-based therapy for OUD. In total, 41 articles (including 23 methadone, 7 bupre-
norphine, 6 naltrexone, and 5 mixed modalities) were included in this review. For each primary outcome area, there was a small number of studies that produced 
findings suggestive of a supportive or detrimental role of concurrent cannabis use, but the majority of studies reported that cannabis use was not statistically 
significantly associated with the outcome. No studies of naltrexone treatment demonstrated significantly worse outcomes for cannabis users. We identified meth-
odological shortcomings and future research priorities, including exploring the potential role of adjunct cannabis use for improving opioid craving and withdrawal 
during MOUD. While monitoring for cannabis use may help guide clinicians towards an improved treatment plan, cannabis use is unlikely to independently threaten 
treatment outcomes.   

1. Introduction 

Opioid use disorder (OUD)1 is a leading contributor to the global 
burden of disease from illicit drug use, which has grown by more than 
50% since 2000 (Degenhardt et al., 2013). In jurisdictions across the 
United States and Canada, deaths from opioid-related overdose have 
skyrocketed as a result of the challenges associated with increased non- 
medical use of, and dependence on, prescription opioids (Paulozzi & 
Ryan, 2006) and the emergence of highly potent synthetic opioids (e.g., 
fentanyl) in the unregulated drug supply (Scholl, Seth, Kariisa, Wilson, 
& Baldwin, 2018). Today, it is estimated that 353 in 100,000 people 
globally are living with an OUD, with high-income countries in North 
America experiencing a disproportionately high prevalence at 1168 per 
100,000 (Degenhardt et al., 2018). 

As OUD is a chronic disease with no cure, the current gold standard 
treatment for managing OUD is pharmacotherapy, usually in combina-
tion with psychosocial support such as counseling (Sofuoglu, DeVito, & 
Carroll, 2019). Three medication treatment modalities have been 
approved by the United States Food and Drug Administration (FDA): 
methadone (an opioid agonist), buprenorphine (a partial opioid 

agonist), and naltrexone (an opioid antagonist (Sofuoglu et al., 2019)). 
Under optimal treatment adherence and retention, medication-based 
treatment of OUD (MOUD) supports reductions in illicit opioid use 
(Mattick, Breen, Kimber, & Davoli, 2009), drug-related infectious dis-
ease (e.g., HIV, hepatitis C virus (Platt et al., 2017)), and overdose risk 
(Sordo et al., 2017), and supports retention in treatment for comorbid-
ities (e.g., HIV (Lappalainen et al., 2015)) and improvements in health- 
related quality of life (Feelemyer, Des Jarlais, Arasteh, Phillips, & 
Hagan, 2014). However, patients tend to exhibit lower treatment 
retention when engaged in concurrent use of other substances including 
amphetamines, benzodiazepines, and cocaine (Hser et al., 2014). In 
some opioid treatment settings, testing positive for an illicit substance 
could result in termination of the treatment (McElrath, 2018). 

The prevalence of cannabis use is high among patients seeking or 
receiving treatment for OUD (Bawor et al., 2015). Some studies have 
documented continued or intensifying cannabis use following MOUD 
initiation (Best et al., 2000; Nava, Manzato, & Lucchini, 2007; Schifano 
et al., 2012), and particularly in the interim period prior to dose stabi-
lization (i.e., maintenance (Scavone, Sterling, Weinstein, & Van Bock-
staele, 2013)). A number of early studies noted better clinical outcomes 
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experienced by patients who engaged in cannabis use during methadone 
maintenance treatment (Best et al., 2000; Nirenberg, Liepman, Cellucci, 
Swift, & Sirota, 1996; Saxon, Wells, Fleming, Jackson, & Calsyn, 1996). 
These findings initially lent support to a hypothesis describing cannabis 
as a substitute for opioids during MOUD (Ellner, 1977), possibly as a 
strategy to self-manage symptoms of opioid withdrawal (e.g., pain, 
nausea)—an experimental practice documented as early as 1891 
(Grinspoon, 1971). However, recent studies describing links between 
cannabis and worse (Fairbank, Dunteman, & Condelli, 1993) or unim-
proved (Epstein & Preston, 2003) methadone outcomes have since 
challenged this hypothesis. Further, although buprenorphine is now 
recommended as a first-line therapy in Canada (Bruneau et al., 2018) 
and interest in naltrexone as an alternative to methadone is growing 
(Ahamad et al., 2015), the potential impact of cannabis use on markers 
of success in these other OUD treatment modalities has not been well 
established. 

In light of the quickly shifting legal landscape of medical and non- 
medical cannabis across North America and various European settings, 
along with the ongoing public health emergency of opioid-related 
overdose deaths, there is an urgent need to better understand how 
cannabis use might impact OUD treatment outcomes. This need comes at 
a time of polarized opinion within the medical community over the use 
of cannabis during MOUD. While some scientists are calling for 
increased exploration into cannabis-based interventions for OUD (Lucas, 
2017; Rogeberg, Blomkvist, & Nutt, 2018), screening for cannabis re-
mains a routine practice with potential consequences resulting from a 
positive test (e.g., denial of take-home doses) in some opioid treatment 
settings (Centre for Addiction and Mental Health, 2008; Substance 
Abuse and Mental Health Services Administration, 2015). We therefore 
sought to systematically search and review clinical and epidemiological 
literature to summarize the evidence on the impact of cannabis use on 
treatment outcomes for the three most common modalities of OUD 
pharmacotherapy—methadone, buprenorphine, and naltrexone. 

2. Methods 

We designed this review in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses (PRISMA) group 
statement (Moher, Liberati, Tetzlaff, & Altman, 2009). The protocol for 
this review has been registered in Prospero (CRD42019125097). 

2.1. Search strategy 

We searched the following scientific databases from inception to July 
10, 2020: Medline, Embase, PsycInfo, Web of Science, CINAHL, and 
EBM Reviews. We combined search terms for cannabis and opioid sub-
stitution treatment (and their synonyms) using the appropriate Boolean 
operators. We included MeSH terms for cannabis and MOUD (e.g., 
“opioid substitution treatment”, “methadone maintenance treatment”) 
wherever possible. In addition, we searched Google Scholar with the 
terms “Cannabis” and “Opioids”, retrieving all records with both terms 
in the title and the first 200 records with both terms as keywords. An 
example of our Medline search strategy is provided as a supplementary 
file (Table S1). Finally, we scanned reference lists of prominent articles 
and conference abstracts to manually add potentially relevant articles 
that had been missed in our database searches. We restricted our search 
to peer-reviewed articles published in the English language. 

2.2. Eligibility criteria 

Details pertaining to the population, interventions, comparison, 
outcomes and study designs (PICOS) of interest are provided in a sup-
plemental table (Table S2). Briefly, studies that were considered rele-
vant for this review were community-based epidemiological or clinic- 
based (observational or experimental) human research that assessed 
the association between cannabis use and clinical outcomes during 

methadone, buprenorphine, or naltrexone treatment for OUD using a 
quantitative measure of comparison (e.g., odds ratio, hazard ratio, 
proportional difference). We excluded qualitative research, case reports, 
case series, ecological studies, and descriptive studies. We only included 
studies that assessed the use of plant-based cannabis (as opposed to 
pharmaceutical cannabinoids such as dronabinol or nabilone) during 
treatment (i.e., at treatment outset or at least one time point throughout 
treatment) and did not restrict to any one method of detection (e.g., self- 
report, urine screen) or definition of cannabis use (e.g., any use, frequent 
use). However, we excluded studies if they only assessed lifetime 
exposure to cannabis or did not operationalize cannabis exposure at the 
patient-level (for example, living in a state with a medical cannabis law 
would not be considered an eligible exposure). The primary outcome 
areas of interest were: 1) opioid craving, opioid withdrawal, or non- 
prescribed opioid use; 2) treatment adherence; and 3) treatment stabi-
lization and retention. We also considered the following secondary 
measures, wherever possible, from studies that reported at least one 
primary outcome: 1) health-related quality of life; and 2) other sub-
stance use during treatment. 

2.3. Screening 

All records were imported from their respective databases into 
Endnote (Version X7, Clarivate Analytics) and duplicates were removed. 
The primary author (SL) scanned all titles and eliminated records that 
clearly did not meet eligibility requirements (e.g., conference abstracts, 
articles published in a language other than English, commentaries). The 
remaining records were exported from Endnote into Covidence, a 
Cochrane-recommended online tool for streamlining the article 
screening and extraction process. In Covidence, both authors (SL and 
MSP) independently screened titles and abstracts for relevance. At this 
stage, articles were tagged as “Yes” (relevant), “No” (clearly not rele-
vant”) and “Maybe” (potentially relevant) based on information in the 
abstract. Only articles tagged with “Yes” or “Maybe” moved forward to 
the full-text screening stage. Any discordant coding by the reviewers 
resulting in conflict in the advancement of an article (i.e., “No/Maybe” 
or “No/Yes”) was discussed until a consensus was reached. We adopted a 
conservative elimination approach at this stage whereby articles for 
which cannabis was possibly assessed but not mentioned in the abstract 
(e.g., studies examining predictors of treatment retention in which 
cannabis use was possibly measured but not reported in the abstract) 
were coded as “Maybe”. 

Full-text versions of all articles coded as “Yes/Yes”, “Maybe/Yes”, 
and “Maybe/Maybe” in the abstract screening stage were retrieved and 
independently assessed by the two reviewers. For each article elimi-
nated at this stage, the main reason for exclusion was recorded. Any 
conflicts between reviewers were discussed until a consensus was 
reached. 

2.4. Data extraction and quality assessment 

For all articles meeting study eligibility, the primary author (SL) used 
a standardized form to capture detailed information on study methods, 
setting and population (including baseline group differences by cannabis 
use status if available), intervention/exposure, and outcomes. Data from 
each relevant study was abstracted in Covidence and assessed for 
completeness and accuracy by the secondary reviewer (MSP). 

The National Institutes of Health’s National Heart, Lung, and Blood 
Institute (NHLBI) Quality Assessment Tool for Observational and Cross- 
sectional studies was used to assess study quality (NIH NHLBI, n.d.). This 
tool uses 14 criteria to assess each study’s potential for selection bias, 
information bias, measurement bias, and confounding. For each criteria 
item, the rater assigns an answer of “Yes” (indicating low potential for 
bias), “No” (indicating high potential for bias), “Not applicable”, or 
“Cannot determine/Not recorded”. As outlined by the NHLBI, these 
answers are not meant to translate into a final numeric score for overall 
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quality, but are useful in guiding the rater to a final assessment of the 
study’s quality as “Poor”, “Fair”, or “Good”. As some studies did not 
explicitly set out to quantify an independent association between 
cannabis use and a treatment outcome, but rather analyzed a cannabis 
use measurement post-hoc or as one of many patient characteristics, the 
quality rating assigned to each study may not necessarily reflect that 
study’s propensity for reducing bias in addressing its primary research 
objective. The primary author (SL) rated all studies, and to ensure that 
ratings were fair and consistent, the secondary author (MSP) used the 
assessment tool to independently rate the quality of a random sample of 
13 studies (32% of studies) and checked SL’s scoring for the remaining 
studies. Any discrepancies in individual criteria assessments or overall 
quality ratings were discussed between reviewers until a consensus was 
reached. Although each study’s quality rating was not directly based on 
numeric score, the proportion of eligible categories in which the raters 
marked “Yes” was calculated for each study after a quality rating was 
given. In general, this proportion was > 75% for studies rated as good 
quality, 50–75% for studies rated as fair quality, and < 50% for studies 
rated as poor quality. 

2.5. Data synthesis and analysis 

Owing to the substantial heterogeneity in cannabis exposure as-
sessments, outcome measures, treatment modalities, and treatment 
times observed, we opted to not conduct a meta-analysis. We grouped 
studies by their assessed outcome and patient treatment modality (i.e., 
methadone, buprenorphine, naltrexone, mixed modalities) and 

conducted a qualitative assessment and narrative summary of findings. 
Study quality ratings were used to guide the narrative summary such 
that studies rated as good or fair quality were prioritized as example 
material to describe trends in findings. Wherever possible, we report 
adjusted estimates of the association between cannabis and an outcome. 
Bivariable estimates are reported in cases where cannabis was excluded 
from multivariable analyses or multivariable analyses were not 
performed. 

3. Results 

In total, 1686 (1143 unique) records were screened for eligibility. 
Title and abstract screening resulted in the exclusion of 1015 records. A 
full-text review of the remaining 128 articles resulted in a further 87 
articles being excluded from consideration. A final 41 studies met the 
inclusion criteria. The PRISMA flowchart detailing the record screening 
and review process is shown in Fig. 1. 

3.1. Summary of included studies 

Among the 41 included studies, just over half (n = 22, 54%) were 
conducted in the United States, followed by Canada (n = 5), France and 
Israel (n = 3 each), Sweden and India (n = 2 each), and England, 
Scotland, Ireland and Italy (n = 1 each). One study used a comparative 
sample of patients from the United States and Israel. The median year of 
publication was 2014 (range: 1996–2019), and the median sample size 
was 176 (range: 36–7717). Methadone was the most commonly studied 
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Fig. 1. PRISMA flow diagram illustrating the study selection process.  
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treatment modality (n = 23, 56%), followed by buprenorphine (n = 7, 
17%) and naltrexone (n = 6, 15%). An additional five studies (12%) 
included patients on different modalities (e.g., methadone and bupre-
norphine patients). Several of the included studies examined multiple 
treatment outcomes, with retention being the most commonly studied 
primary clinical outcome across all treatment modalities (n = 27, 66%). 

Study designs included clinic- or community-based prospective 
cohort studies (n = 14, 35%), secondary analyses of clinical trials (n =
13, 32%), retrospective patient chart reviews (n = 9, 23%), and cross- 
sectional studies (n = 5, 13%). No clinical trial with the primary 
objective of investigating plant-based cannabis as an adjunct treatment 
to OUD pharmacotherapy was identified. The majority of studies (n =
24, 59%), including 36% of prospective cohort, 62% of clinical trials, 
89% of retrospective chart reviews, and 60% of cross-sectional studies, 
were rated as having fair methodological quality in assessing the rela-
tionship between cannabis use and a treatment outcome. Eight (20%) 
studies were considered good methodological quality, and nine (22%) 
were rated as poor. While all four study designs contributed to the 
poorly rated studies (including 36% of prospective cohort, 8% of clinical 
trials, 11% of retrospective chart reviews, and 40% of cross-sectional 
studies), only studies with prospective cohort (29%) and clinical trial 
designs (31%) were rated as having good quality. A detailed breakdown 
of the quality assessments for each study is provided in a supplementary 
file (Table S3). 

3.2. Cannabis use measures 

There was a high degree of heterogeneity across studies with regard 
to cannabis exposure assessment. Cannabis use was a primary focus in 
just over one-third (n = 15) of the included studies (Bagra, Krishnan, 
Rao, & Agrawal, 2018; Best et al., 1999; Budney, Bickel, & Amass, 1998; 
Epstein & Preston, 2003; Epstein & Preston, 2015; Franklyn, Eibl, 
Gauthier, & Marsh, 2017; Hill et al., 2013; Nava et al., 2007; Nirenberg 
et al., 1996; Raby et al., 2009; Scavone et al., 2013; Shams et al., 2019; 
Socías et al., 2018; Weizman, Gelkopf, Melamed, Adelson, & Bleich, 
2004; Zielinski et al., 2017). These studies tended to record more 
detailed information about patterns of use (e.g., categorizing frequency 
of use, repeated measures throughout treatment) than studies in which 
cannabis was one of many potential predictors of a treatment outcome. 
Just over half of the studies (n = 22, 54%) used urine drug screens (UDS) 
to assess exposure to tetrahydrocannabinol (THC; the phytocannabinoid 
in cannabis responsible for its intoxicating effect). The remaining studies 
(n = 19, 45%) ascertained self-reported measurements of cannabis use 
with interviewer-administered questionnaires and scales. Less than half 
of studies (n = 17, 41%) produced an adjusted estimate of the associa-
tion between cannabis use and a treatment outcome; however, poten-
tially important confounding factors, including co-occurring substance 
use patterns and treatment dose, were rarely accounted for. 

Most studies provided prevalence estimates for cannabis use at 
treatment baseline and/or throughout the study period. Using infor-
mation from these studies, the median prevalence of cannabis use at 
treatment baseline was 23% (range: 12–67%), and the median preva-
lence of frequent (i.e., near-daily or daily) cannabis use was 18.5% 
(range: 16–33%). The median recorded cumulative prevalence of 
cannabis use throughout treatment (of varying lengths) was 58% (range: 
28–79%). 

3.3. Opioid craving, withdrawal, and non-prescribed use 

Studies measuring non-medical opioid use (or influencing factors 
such as opioid craving and withdrawal) during MOUD are summarized 
in Table 1. We identified 23 studies (including 14 methadone (Best et al., 
1999; Epstein & Preston, 2003; Levine et al., 2015; Nava et al., 2007; 
Nirenberg et al., 1996; Proctor et al., 2016; Scavone et al., 2013; Shams 
et al., 2019; Somers & O’Connor, 2012; Wasserman, Weinstein, 
Havassy, & Hall, 1998; Zielinski et al., 2017)), four buprenorphine 

(Abrahamsson et al., 2016; Bagra et al., 2018; Budney et al., 1998; Hill 
et al., 2013), two naltrexone (Church, Rothenberg, Sullivan, Bornstein, 
& Nunes, 2001; Raby et al., 2009), and three mixed modalities (East-
wood, Strang, & Marsden, 2019; Potter et al., 2013; Roux et al., 2011)) 
that examined associations between cannabis use and opioid use during 
treatment. The results of these studies produced mixed evidence 
resulting in no consistent pattern of a positive or negative impact of 
cannabis use at treatment outset or during treatment. The majority of 
studies (n = 14, 61%, including nine methadone (Epstein & Preston, 
2003; Epstein & Preston, 2015; Levine et al., 2015; Lions et al. Lions 
et al., 2014; Nava et al., 2007; Nirenberg et al., 1996; Scavone et al., 
2013; Somers & O’Connor, 2012; Weizman et al., 2004), all four 
buprenorphine (Abrahamsson et al., 2016; Bagra et al., 2018; Budney 
et al., 1998; Hill et al., 2013), and one naltrexone (Raby et al., 2009)) 
produced estimates that did not meet statistical significance. For 
example, Epstein and Preston (2003) analyzed secondary data from 
three methadone trials and did not find that individuals who used 
cannabis after achieving abstinence had a significantly higher risk of an 
opioid relapse (HR = 1.20, 95% CI: 0.69–2.09). Hill et al. (2013) con-
ducted a secondary analysis of data from a trial comparing a 12-week 
buprenorphine-naloxone treatment to a two-week buprenorphine- 
naloxone detoxification among young opioid dependent patients and did 
not detect significantly different odds of opioid use for those who 
screened positive for cannabis use at baseline (OR = 0.99, 95% CI: 
0.96–1.01) or throughout treatment (OR = 1.56, 95% CI: 0.86–2.80). 

A small number of studies (n = 4, 17%, including three methadone 
(Proctor et al., 2016; Wasserman et al., 1998; Zielinski et al., 2017) and 
one mixed modalities (Roux et al., 2011)) noted possible negative im-
pacts of cannabis use during treatment. For example, Wasserman et al. 
(1998) prospectively studied patients who had been stabilized on 
methadone for over three weeks and observed that self-reported 
cannabis use significantly increased the likelihood of subsequent 
relapse to heroin use (X2 = 7.62, p < 0.05). By contrast, five studies 
(22%, including two methadone (Best et al., 1999; Shams et al., 2019), 
one naltrexone (Church et al., 2001), and two mixed modalities (East-
wood et al., 2019; Potter et al., 2013)) found evidence of significantly 
lower prevalence or frequency of opioid use among cannabis using pa-
tients. However, these studies were mixed in documenting a possible 
dose-response relationship between cannabis use and opioid use fre-
quency. For example, in their cross-sectional study of patients on 
methadone, Shams et al. (2019) noted that any past 30-day cannabis use 
was significantly negatively associated with past 30-day heroin use 
(AOR = 0.45, 95% CI: 0.24–0.86), but no dose-response effect among 
cannabis users was observed. In a cross-sectional study of 200 metha-
done patients, Best et al. (1999) noted a statistically significant inverse 
relationship between cannabis and heroin use frequency, with cannabis 
non-users reporting the highest number of heroin use days in the pre-
vious month (5.8 days on average) and daily cannabis users reporting 
the fewest (0.8 heroin use days on average; F = 11.07, p < 0.001). 
However, a secondary analysis of a naltrexone trial recorded signifi-
cantly fewer opioid-positive urine drug screens among moderate 
cannabis users (15.0%), but not frequent users (71.4%), relative to non- 
users (60.0%; F = 9.381, p < 0.001 (Church et al., 2001)). 

Of the five studies (including three methadone (Epstein & Preston, 
2015; Nava et al., 2007; Scavone et al., 2013), one buprenorphine 
(Bagra et al., 2018), and one naltrexone (Bisaga et al., 2015)) that 
measured opioid craving and/or withdrawal, three (60%, including two 
methadone (Epstein & Preston, 2015; Nava et al., 2007), and one 
buprenorphine (Bagra et al., 2018)) did not find a statistically significant 
relationship between cannabis use and opioid craving or withdrawal. 
The remaining two studies noted a significant reduction in at least one 
measurement of opioid withdrawal among cannabis users. For example, 
Scavone et al. (2013) conducted a retrospective chart review of 91 
methadone outpatients and found a statistically significant inverse 
relationship between cannabis use frequency (categorized into none, 
occasional, frequent) and severity of opioid withdrawal during 
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Table 1 
Summary of included studies: opioid craving, withdrawal, and non-prescribed use.  

Study Study design Quality Study sample Exposure Outcome Findings 

1. Methadone 
Best et al. 

(1999); 
Scotland 

Cross-sectional 
study 

Fair 200 methadone patients on at 
a community drug clinic 
(mean age = 32 years, 30% 
women) 

Past 30-day frequency (days) 
of cannabis use, self-reported 
at time of study, categorized 
as no use, occasional use, 
daily use 

Past 30-day frequency 
(days) of heroin use, self- 
reported at time of study 

The mean number of heroin 
use days was significantly 
higher for cannabis non-users 
(5.8) compared to occasional 
users (1.6) and daily users 
(0.8; F = 11.07; p < 0.001); the 
association remained 
significant in multivariable 
linear regression (β = − 0.248, 
p < 0.001) 

Epstein and 
Preston 
(2003); USA 

Secondary 
analysis of pooled 
data from three 
clinical trials 

Good 408 methadone outpatients 
from 3 clinical trials (mean 
age = 39 years, 60% women) 

Frequency of cannabis use, 
assessed by weekly UDS, 
categorized as 0%, 1–17%, 
18–100% 

(1) Frequency of opioid 
use, assessed with weekly 
UDS; 
(2) Relapse to opioid use 
after ≥3 weeks of 
abstinence, assessed with 
UDS 

(1) Cannabis use frequency 
was not significantly 
associated with opioid use 
during stabilization or 
maintenance phases (p >
0.05); 
(2) Cannabis use during opioid 
abstinence was not a 
significant predictor of relapse 
to opioid use (HR = 1.20, 95% 
CI = 0.69–2.09; p = 0.52) 

Epstein and 
Preston 
(2015); USA 

Secondary 
analysis of a 
clinical trial 

Fair 116 outpatients in a 
methadone taper phase of a 
clinical trial (mean age = 39 
years, 47% women) 

Any cannabis use, assessed 
with weekly UDS for 10 
weeks 

(1) Severity of opioid 
withdrawal, self-reported 
with 24-item symptom 
assessment 
questionnaire, assessed 
every 2 weeks; 
(2) Frequency of opioid 
use, assessed with weekly 
UDS 

(1) Cannabis users had slightly 
higher withdrawal scores than 
non-users (least squares mean 
28.29 vs. 26.06), but the 
difference was not significant 
(F = 0.33, p = 0.57); past-week 
cannabis use was not 
significantly associated with 
lower next-week withdrawal 
score (F = 0.001, p = 0.98); 
(2) Cannabis users and non- 
users had similar mean 
percentage of opioid-positive 
UDS (54% vs. 52%; p-value not 
reported) 

Levine et al. 
(2015); USA 

Retrospective 
chart review 

Fair 290 methadone outpatients 
from one clinic (mean age =
50 years, 40% women) 

Any cannabis use, assessed 
with UDS at treatment 
baseline 

Frequency of opioid use 
over 1 year, assessed with 
UDS 

Cannabis use in the first month 
of treatment was not 
significantly associated with 
opioid use among men or 
women in the study (statistics 
not reported) 

Lions et al. 
(2014); 
France 

Secondary 
analysis of a 
clinical trial 

Fair 158 patients initiating 
methadone in either primary 
care or a specialized centre 
(median age = 33 years, 15% 
women) 

Past-month daily cannabis 
use, assessed with OTI at 
treatment baseline and 12 
months 

Past-month opioid use, 
assessed with OTI at 12 
months 

Baseline cannabis use was not 
significantly associated with 
opioid use at 12 months (OR =
1.46, 95% CI = 0.61–3.53); 
daily cannabis use at 12 
months was significantly 
associated with opioid use at 
12 months in bivariable (OR =
2.81, 95% CI = 1.22–6.48) but 
not multivariable analysis 
(statistics not reported) 

Nava et al. 
(2007); Italy 

Prospective 
cohort study 

Poor 121 community-recruited 
patients beginning 
methadone treatment (mean 
age = 29 years, 13% women) 

Heavy cannabis use, defined 
as past 6 month use and 
current use ≥7 times per 
week, self-reported at 
treatment baseline 

(1) Heroin craving, 
assessed with VAS at 
months 1, 3, 12; 
(2) Heroin withdrawal, 
assessed with Wang Scale 
at months 1, 3, 12; 
(3) Frequency of opioid 
use over 1 year, assessed 
with weekly UDS 

(1) Significant reduction in 
opioid cravings among 
cannabis users (Z = -5.24, p <
0.001) and non-users (Z =
-5.02, p < 0.001), but no 
significant between-group 
differences (statistics not 
reported); 
(2) Significant reduction in 
withdrawal symptoms among 
cannabis users (Z = -7.58, p <
0.001) and non-users (Z =
-7.30, p < 0.001), but no 
significant between-group 
differences (statistics not 
reported); 
(3) Significant reduction in 
opioid use among cannabis 
users (Z = -3.42, p < 0.001) 
and non-users (Z = -3.18, p <

(continued on next page) 
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Table 1 (continued ) 

Study Study design Quality Study sample Exposure Outcome Findings 

0.001), but no significant 
between-group differences 
(statistics not reported) 

Nirenberg et al. 
(1996); USA 

Prospective 
cohort study 

Poor 70 methadone outpatients at 
an urban veterans medical 
site (mean age = 39 years, 
1% women) 

Frequency of cannabis, 
assessed with weekly UDS for 
45 weeks, categorized as 
none (0%), intermittent 
(1–33%), moderate 
(34–67%), and consistent 
(68–100%) 

Frequency of opioid use, 
assessed with weekly UDS 
for 45 weeks 

No significant difference 
observed in the mean percent 
of opioid-positive UDS 
between cannabis non-users 
(10.8%), intermittent users 
(22.0%), moderate users 
(19.4%) or consistent users 
(8.8%; F = 1.13, p = 0.34) 

Potter et al., 
2013; USA 

Secondary 
analysis of a 
clinical trial 

Fair 731 participants who 
completed a 24-week 
methadone vs. 
buprenorphine-naloxone 
trial* 
*See Hser et al. for 
demographics of initial study 
sample 

Past-year cannabis 
dependence diagnosis, 
assessed with WHO CIDI or 
DSM-IV checklist at 
treatment baseline 

Any past 30-day opioid 
use, self-reported at the 
end of the 24-week trial 

Patients with a baseline 
diagnosis of cannabis 
dependence were significantly 
less likely to report continued 
opioid use at the end of the 
trial (AOR = 0.48, 95% CI: 
0.25–0.92) 

Proctor et al. 
(2016); USA 

Retrospective 
chart review 

Fair 2410 methadone inpatients 
from 26 treatment sites 
across the USA (mean age =
35 years, 40% women) 

Any cannabis use, assessed 
with UDS at intake (month 0) 
and months 3, 6, 9 

Frequency of opioid use, 
assessed with UDS at 
months 3, 6, 9, and 12 

Cannabis use at intake was not 
significantly associated with 
opioid use at any assessment 
(OR range = 0.23–1.17, all p 
> 0.05); Cannabis use in 
month 3 (AOR = 2.03, 95% CI 
= 1.03–3.98) and 9 (AOR =
5.19, 95% CI = 1.26–21.47) 
was associated with opioid use 
3 months later; Cannabis use 
at month 6 was not associated 
with opioid use 3 months later 
(AOR = 0.31, 95% CI =
0.09–1.14) 

Saxon et al. 
(1996); USA 

Secondary 
analysis of a 
clinical trial 

Fair 337 patients beginning 
methadone at an urban 
treatment site (mean age =
38 years, 38% women) 

Past 6-month frequency of 
cannabis use, self-reported 
using ASI at treatment 
intake, categorized on a scale 
from 0 (never) to 6 (≥4 
times/day) 

Frequency of opioid use, 
assessed with weekly UDS 
for up to 2 years 

Baseline cannabis use 
frequency was not 
significantly associated with 
opioid use frequency during 
treatment (unadjusted β =
0.05, p > 0.05) 

Scavone et al. 
(2013); USA 

Retrospective 
chart review 

Fair 91 methadone outpatients 
enrolled at one treatment site 
(mean age = 39 years, 40% 
women) 

(1) Frequency of cannabis 
use, assessed with monthly 
UDS over 9 months, 
categorized as none, 
occasional (1–3 months), 
frequent (>3 months) or 
expressed as a percentage 

(1) Opioid withdrawal 
severity, assessed with 
COWS during induction 
phase (subsample, n =
40); 
(2) Frequency of opioid 
use during induction and 
stabilization phases, 
assessed with monthly 
UDS 

(1) Severity of opioid 
withdrawal decreased 
significantly with increasing 
cannabis use frequency 
category (X2 = 6.71, p =
0.035); 
(2) Percentage of THC-positive 
UDS did not correlate 
significantly with opioid- 
positive UDS during induction 
(r = 0.104, p = 0.332) or 
stabilization (r = 0.038, p =
0.734) 

Shams et al., 
2019; Canada 

Cross-sectional 
study 

Fair 640 methadone patients 
recruited from 14 treatment 
sites across the province of 
Ontario (mean age = 38.8, 
45.8% female)* 
*Study sample and 
timeframe overlaps with  
Zielinski et al., 2017; only 
outcomes that were not 
reported in Zielinski et al., 
2017 are reported here. 

(1) Any past 30-day cannabis 
use, self-reported using MAP 
at time of study 
(2) Past 30-day “heaviness” 
of cannabis use, self-reported 
using MAP at time of study 
(calculated as [n days 
used*typical dose in grams]) 

(1) Any past 30-day 
heroin use, self-reported 
using MAP at time of 
study 
(2) Any past 30-day illicit 
methadone use, self- 
reported using MAP at 
time of study 

(1) Past 30-day cannabis use 
was significantly negatively 
associated with past 30-day 
heroin use (AOR = 0.45, 95% 
CI = 0.24–0.86); heaviness of 
cannabis use was not 
significantly associated; (2) 
Past 30-day cannabis use was 
not associated with past 30- 
day illicit methadone use 
(AOR = 1.73, 95% CI =
0.36–9.26); heaviness of 
cannabis use was not 
significantly associated 

Somers and 
O’Connor 
(2012); 
Ireland 

Retrospective 
chart review 

Fair 117 patients starting 
methadone at one treatment 
site (mean age = 34 years, 
36% women) 

Any cannabis use, assessed 
with UDS, assessed at 
treatment baseline (month 0) 
and months 3, 9, 15 

Opioid use, defined as 
≥20% heroin-positive 
UDS during the 8-week 
period proceeding each 
exposure assessment 

Cannabis use was not 
significantly associated with 
subsequent opioid use at any 
assessment point (OR range =
0.78–1.45, all p < 0.05) 

Wasserman 
et al. (1998); 
USA 

Prospective 
cohort study 

Fair 74 patients stabilized on 
methadone treatment with 
≥3 weeks of opioid 
abstinence (mean age = 43 
years, 41% women) 

Any cannabis use, self- 
reported and confirmed with 
UDS at baseline, 8 weeks, 6 
months 

Relapse to heroin use, 
assessed with UDS during 
weeks 2–8 and 6 months 
post-baseline 

Baseline cannabis use was 
significantly associated with 
heroin relapse in weeks 2–8 
(Cox X2 = 8.39, p < 0.004) and 
6 months later (Cox X2 = 7.90, 

(continued on next page) 
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Table 1 (continued ) 

Study Study design Quality Study sample Exposure Outcome Findings 

p < 0.005); cannabis use was 
significantly associated with 
relapse to heroin in the 
subsequent week (Cox X2 =

7.62, p < 0.006) 
Weizman et al. 

(2004); Israel 
Prospective 
cohort study 

Fair 176 patients starting 
methadone treatment at one 
clinic (mean age = 38 years) 

Cannabis abuse, assessed 
with SCID-1 on patients who 
screened positive for possible 
cannabis abuse (≥3 
consecutive cannabis UDS 
over 12 months) 

Heroin use, assessed with 
UDS at 12 months 

Cannabis use was not 
significantly associated with 
heroin use 12 months after 
treatment initiation (statistics 
not reported) 

Zielinski et al. 
(2017); 
Canada 

Cross-sectional 
study 

Fair 777 methadone patients 
recruited from 16 treatment 
sites across the province of 
Ontario (mean age = 38 
years, 47% women) 

(1) Any past 30-day cannabis 
use, self-reported using MAP 
at time of study; 
(2) Past 30-day “heaviness” 
of cannabis use, self-reported 
using MAP at time of study 
(calculated as [n days 
used*typical dose in grams]) 

Any past 3-month opioid 
use, assessed with regular 
(approx. weekly) UDS 

(1) Cannabis use was not 
significantly associated with 
illicit opioid use overall (AOR 
= 1.16, 95% CI = 0.77–1.75); 
cannabis use was significantly 
associated with opioid use 
among women (AOR = 1.82, 
95% CI = 1.18–2.82) but not 
men (AOR = 1.11, 95% CI =
0.73–1.69); 
(2) Heaviness of cannabis use 
was not significantly 
associated with opioid use 
among men (AOR = 1.01, 95% 
CI = 1.00–1.01) or women 
(AOR = 1.00, 95% CI =
0.99–1.01)  

2. Buprenorphine 
Abrahamsson 

et al. (2016); 
Sweden 

Prospective 
cohort study 

Fair 44 outpatients initiating 
interim buprenorphine- 
naloxone treatment phase 
(mean age = 35 years, 11% 
women) 

Past 30-day frequency (days) 
of cannabis use, self-reported 
at treatment/study baseline 

Any opioid use, assessed 
with UDS during interim 
treatment phase 

Opioid-abstinent patients 
reported fewer mean days of 
cannabis use at baseline (5.9 
vs. 8.6), but the difference was 
not significant (p > 0.100) 

Bagra et al. 
(2018); India 

Cross-sectional 
study 

Poor 100 outpatients on 
buprenorphine-naloxone for 
≥3 months at a community 
drug treatment clinic (mean 
age = 44 years, 0% women) 

Past 3-month cannabis use, 
self-reported using ASSIST at 
time of study 

(1) Any past 3-month 
opioid craving, self- 
reported at time of study; 
(2) Past 3-month opioid 
withdrawal, self-reported 
at time of study; 
(3) Past 3-month opioid 
use, self-reported using 
ASSIST at time of study 

(1) Cannabis users had higher 
prevalence of opioid craving 
(22.9% vs. 16.9%), but the 
difference was not significant 
(p = 0.650); 
(2) Cannabis users had higher 
prevalence of acute (22.9% vs. 
13.8%) and protracted (28.6% 
vs. 27.7%) opioid withdrawal 
symptoms, but the differences 
were not significant (p =
0.748, p = 1.00, respectively); 
(3) Cannabis users had higher 
prevalence of opioid use 
during treatment (17.1% vs. 
13.8%), but the difference was 
not significant (p = 0.660) 

Budney et al. 
(1998); USA 

Secondary 
analysis of pooled 
data from three 
clinical trials 

Fair 79 patients undergoing a 
7–22 week buprenorphine 
taper and behavioural 
therapy, derived from a 
larger (n = 107) patient 
sample (mean age = 34 
years, 37% women) 

(1) Any cannabis use, self- 
reported (past 30-days) at 
treatment baseline, and 
assessed with thrice-weekly 
UDS 
(2) Frequency of cannabis 
use, assessed with thrice- 
weekly UDS 

Weeks of continuous 
opioid abstinence, 
assessed with thrice- 
weekly UDS 

(1) Weeks of continuous 
opioid abstinence was not 
significantly different between 
cannabis users and non-users 
(8.4 vs. 8.5 weeks, p > 0.05); 
(2) Frequency of cannabis use 
did not correlate significantly 
with weeks of opioid 
abstinence (r = − 0.07, p >
0.05) 

Hill et al. 
(2013); USA 

Secondary 
analysis of a 
clinical trial 

Good 152 young people initiating a 
12-week treatment or 2-week 
detoxification with 
buprenorphine-naloxone 
(mean age = 19 years, 41% 
women) 

(1) Past 30-day frequency 
(days) of cannabis use, self- 
reported at baseline, 
categorized as none (0), 
occasional (1–19), frequent 
(≥20); 
(2) Cannabis use during 
treatment, assessed with UDS 
at weeks 4, 8, 12 

Opioid use, assessed with 
UDS at weeks 4, 8, 12 

(1) Baseline cannabis use 
frequency was not 
significantly associated with 
opioid use (OR = 0.99, 95% CI 
= 0.96–1.01); 
(2) Cannabis use during 
treatment was not 
significantly associated with 
opioid use (OR = 1.56, 95% CI 
= 0.86–2.80)  

3. Naltrexone 
Bisaga et al. 

(2015); USA 
Fair 60 patients initiating 8-week 

depot naltrexone trial with 
Weekly cannabis use, self- 
reported (and confirmed 

(1) Any opioid cravings, 
self-reported at baseline 

(1) Weekly cannabis use 
during outpatient treatment 

(continued on next page) 
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treatment induction (X2 = 6.71, p = 0.035); however, it should be noted 
that they did not observe a significant negative correlation between 
percentage of cannabis-positive and opioid-positive urine screens during 
this treatment stage (r = 0.104, p = 0.332). In a secondary analysis of a 
trial of dronabinol (a synthetic isomer of THC) as an adjunct treatment 
during a naltrexone induction, Bisaga et al. (2015) found that, although 
weekly cannabis use during the outpatient phase was not significantly 
associated with differences in opioid craving or acute withdrawal 
severity, weekly cannabis users exhibited significantly lower severity of 
protracted withdrawal symptoms (F = 4.43, p = 0.037)—a finding 
driven by lower insomnia and anxiety scores among weekly cannabis 
users. 

3.4. Treatment adherence 

A total of six studies (including two methadone (Roux et al., 2014; 
Scavone et al., 2013), two buprenorphine (Bagra et al., 2018; Fareed 
et al., 2014), and two naltrexone (Church et al., 2001; Raby et al., 2009)) 
measured cannabis use as a potential predictor of adherence to phar-
macotherapy and are summarized in Table 2. Cannabis was not signif-
icantly associated with treatment adherence in the methadone studies 
(Roux et al., 2014; Scavone et al., 2013) and one of two buprenorphine 
studies (Bagra et al., 2018). The other buprenorphine study, which was 
rated as poor quality, found that patients who used cannabis were 
significantly less likely to adhere to their treatment, as denoted by a 
urine drug screen and pill count at a call-back interview (β = 0.24, one- 
sided p = 0.02 (Fareed et al., 2014)). The remaining two studies were 

Table 1 (continued ) 

Study Study design Quality Study sample Exposure Outcome Findings 

Secondary 
analysis of a 
clinical trial 

dronabinol (n = 40) or 
placebo (n = 20; mean age =
30 years, 17% women) 

with UDS) at treatment 
baseline and weekly 
throughout trial 

and weekly throughout 8- 
week trial; 
(2) Acute and protracted 
withdrawal symptoms, 
assessed with SOWS and 
HAM-D, respectively at 
baseline and weekly 
throughout trial 

was not significantly 
associated with opioid craving 
(statistics not reported); 
(2) Weekly cannabis use at 
baseline was not significantly 
associated with acute 
withdrawal during inpatient 
phase (F < 0.01, p = 0.96); 
cannabis use during outpatient 
phase was not associated with 
acute withdrawal (statistics 
not reported), but was 
associated with lower severity 
of protracted withdrawal (F =
4.43, p = 0.037), driven by 
lower insomnia and anxiety 
scores 

Church et al. 
(2001); USA 

Secondary 
analysis of a 
clinical trial 

Fair 47 community-recruited 
patients initiating naltrexone 
(mean age = 34 years, 23% 
women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS for 24 weeks, 
categorized as none (0%), 
intermittent (1–50%), daily 
(51–100%) 

Frequency of opioid use, 
assessed with weekly UDS 
over 24 weeks 

Intermittent cannabis users 
had significantly fewer opioid- 
positive UDS (15.0%) 
compared to daily cannabis 
users (71.4%) and non-users 
(60.0%; F = 9.381, p < 0.001) 

Raby et al. 
(2009); USA 

Secondary 
analysis of a 
clinical trial 

Good 63 patients in a controlled 
trial of behavioural 
naltrexone therapy at one site 
(mean age = 36 years, 17% 
women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS for 6 months, 
categorized as none (0%), 
intermittent (1–79%), and 
consistent (≥80%) 

Frequency of opioid use, 
assessed with twice- 
weekly UDS for 6 months 

The mean proportion of 
treatment weeks with opioid- 
positive UDS did not differ 
significantly between cannabis 
non-users (0.37), intermittent 
users (0.25), and consistent 
users (0.39; F = 0.80, p = 0.46)  

4. Mixed treatments 
Eastwood et al. 

(2019); 
England 

Prospective 
cohort study 

Good 7717 patients enrolled in 
methadone or buprenorphine 
treatment in England (mean 
age = 34 years, 27.9% 
women) 

Cannabis use trajectory over 
5 years, determined with 
latent trajectory analysis 
from self-reported measures 
obtained every 6 months, 
categorized as Class 1 
(“continued low-level”), 
Class 2 (“low and 
decreasing”), Class 3 (“high 
and increasing”) 

Heroin use trajectory 
over 5 years, determined 
with latent trajectory 
analysis from self- 
reported measures 
obtained every 6 months 

Members of the “decreasing” 
and “low-level” heroin use 
trajectories tended to belong 
to the “high and increasing” 
cannabis use group; e.g., 
relative to the “continued 
high-level” heroin group, 
“rapidly decreasing” heroin 
users were significantly more 
likely to be “high and 
increasing” cannabis users 
(RRR = 2.04, 95% CI =
1.62–2.56); please refer to the 
original study and its 
supplementary files for all 
findings 

Roux et al. 
(2011); 
France 

Prospective 
cohort study 

Poor 235 community- recruited 
PWUD with HIV enrolled in 
methadone or buprenorphine 
treatment (median age = 34 
years, 31% women) 

Past 6-month daily cannabis 
use, self-reported every 6 
months 

Any non-medical use of 
opioids in the previous 6 
months, self-reported 
every 6 months 

Daily cannabis use was 
significantly associated with 
non-medical opioid use (AOR 
= 1.32, 95% CI = 1.08–1.60) 

Note: 95% CI = 95% Confidence interval; (A)HR = (Adjusted) Hazard ratio; (A)OR = (Adjusted) Odds ratio; ASI = Addiction Severity Index; ASSIST = Alcohol, 
Smoking and Substance Involvement Screening Tool; CIDI = Composite International Diagnostic Interview; COWS = Clinical Opiate Withdrawal Scale; HAM-D =
Hamilton Rating Scale for Depression; MAP = Maudsley Addiction Profile; PWUD = People who use drugs; RRR = Relative risk ratio; 95% CI = 95% Confidence 
interval; SCID-1 = Structural Clinical Interview for DSM-IV Axis 1 Disorders; SOWS = Subjective Opiate Withdrawal Scale; UDS = Urine drug screen; VAS = Visual 
Analogue Scale 
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secondary analyses of naltrexone trials and both noted an inverted-U- 
shaped dose-response trend in which intermittent cannabis users 
exhibited significantly improved adherence relative to non-users or 
consistent users (Church et al., 2001; Raby et al., 2009). 

3.5. Treatment retention 

As shown in Table 3, we identified 27 studies (including 13 metha-
done (Epstein & Preston, 2003; Franklyn et al., 2017; Joe, 1998; Klimas 
et al., 2018; Nava et al., 2007; Peles, Linzy, Kreek, & Adelson, 2008; 
Peles, Schreiber, Sason, & Adelson, 2018; Scavone et al., 2013; Schiff, 
Levit, & Moreno, 2007; Weizman et al., 2004; White et al., 2014), five 
buprenorphine (Abrahamsson et al., 2016; Budney et al., 1998; 
Håkansson, Widinghoff, Abrahamsson, & Gedeon, 2016; Hill et al., 
2013; Matson, Hobson, Abdel-Rasoul, & Bonny, 2014), six naltrexone 
(Bisaga et al., 2015; Chaudhry, Sultan, & Alam, 2012; Church et al., 
2001; Dayal, Balhara, & Mishra, 2016; Jarvis et al., 2018; Raby et al., 
2009) and three mixed modalities (Eastwood et al., 2019; Hser et al., 
2014; Socías et al., 2018)) that examined a possible association between 
cannabis use and treatment retention or stabilization. Similar to the 
findings for opioid use, the majority of these studies (n = 17, 63%, 
including nine methadone (Epstein & Preston, 2003; Joe, 1998; Klimas 

et al., 2018; Nava et al., 2007; Peles et al., 2008; Peles et al., 2018; Saxon 
et al., 1996; Scavone et al., 2013; Weizman et al., 2004), four bupre-
norphine (Abrahamsson et al., 2016; Budney et al., 1998; Håkansson 
et al., 2016; Hill et al., 2013), and four naltrexone (Chaudhry et al., 
2012; Church et al., 2001; Dayal et al., 2016; Jarvis et al., 2018)) did not 
find that cannabis use was significantly associated with a patient’s 
length of time in, or ability to stabilize on, treatment. For example, Peles 
et al. (2008) analyzed data from two prospective cohorts of methadone 
patients in Las Vegas, USA and Tel Aviv, Israel and found similar 
retention times between patients who did and did not use cannabis after 
one year of treatment in Tel Aviv (3.4 vs. 3.7 years, respectively; X2 =

1.8, p = 0.20) and Las Vegas (2.1 vs. 2.5 years, respectively; X2 = 0.8, p 
= 0.40); although retention time was significantly shorter for patients 
who used cannabis at treatment baseline in Las Vegas (1.6 vs. 2.2 years, 
respectively, X2 = 4.2, p = 0.04), the authors noted that the association 
lost significance after adjusting for several treatment covariates. Five 
studies (19%; including three methadone (Franklyn et al., 2017; Levine 
et al., 2015; White et al., 2014), one buprenorphine (Matson et al., 
2014), and one mixed modalities (Hser et al., 2014)) suggested a 
possible negative impact of cannabis on treatment retention. For 
example, in their chart review of young opioid-dependent outpatients 
treated with buprenorphine-naloxone, Matson et al. (2014) noted that 

Table 2 
Summary of included studies: treatment adherence.  

Study Study design Quality Study sample Exposure Outcome Findings 

1. Methadone 
Roux et al. 

(2014); 
France 

Secondary 
analysis of a 
clinical trial 

Fair 145 patients on methadone 
treatment in a multi-site 
open-label clinical trial 
(median age = 32 years, 15% 
women) 

Daily cannabis use in the 
previous month, self-reported 
with OTI at baseline (month 
0) and months 3, 6, 12 

Adherence to methadone, 
self-reported using a 
questionnaire at baseline 
(month 0) and months 3, 6, 
12 

Baseline cannabis use was not 
significantly associated with 
adherence at 12 months (OR =
1.19, 95% CI = 0.47–2.98; 
cannabis use at 12 months was not 
significantly associated with 
adherence at 12 months (OR =
1.92, 95% CI = 0.76–4.78) 

Scavone 
et al. 
(2013); 
USA 

Retrospective 
chart review 

Fair 91 methadone outpatients 
enrolled at one treatment site 
(mean age = 39 years, 40% 
women) 

(1) Past 30-day cannabis use, 
self-reported at treatment 
intake; 
(2) Any cannabis use, 
assessed with monthly UDS 
for 9 months 

Total number of daily 
dispensation absences in 
the first 9 months of 
treatment 

(1) Baseline cannabis use was not a 
significant predictor of treatment 
non-adherence (t = 0.982, p =
0.330); 
(2) Cannabis use in the methadone 
induction (pre-stabilization) phase 
was not associated with medication 
non-adherence (t = 1.212, p =
0.230)  

2. Buprenorphine 
Bagra et al. 

(2018); 
India 

Cross-sectional 
study 

Poor 100 outpatients on 
buprenorphine for ≥3 
months at a community drug 
treatment clinic (mean age =
44 years, 0% women) 

Past 3-month cannabis use, 
self-reported using ASSIST at 
time of study 

Mean number of days 
treatment was taken in the 
past 3 months at time of 
study 

The mean number of compliant 
treatment days did not differ 
significantly between cannabis 
users and non-users (86.2 vs. 87.3, 
p = 0.584) 

Fareed 
et al. 
(2014); 
USA 

Cross-sectional 
study 

Poor 69 buprenorphine-naloxone 
outpatients from a veteran 
affairs medical center (mean 
age = 52 years, 6% women) 

Any cannabis use, assessed 
with UDS at call-back 
interview 

Treatment adherence at 
time of call-back, 
determined by correct pill 
count and buprenorphine- 
positive UDS 

Cannabis use was significantly 
associated with treatment non- 
compliance (β = 0.24, one-sided p 
= 0.02)  

3. Naltrexone 
Church 

et al. 
(2001); 
USA 

Secondary 
analysis of a 
clinical trial 

Fair 47 community-recruited 
patients initiating naltrexone 
(mean age = 34 years, 23% 
women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS for 24 weeks, 
categorized as none (0%), 
intermittent (1–50%), daily 
(51–100%) 

Proportion of all 
naltrexone doses taken in 
24-week period, reported 
by patient’s significant 
other 

Intermittent cannabis use was 
significantly associated with 
improved treatment compliance 
(81.2% of doses taken) compared 
to frequent cannabis use (34.6%) 
and non-use (32.8%; F = 8.454, p 
< 0.001) 

Raby et al. 
(2009); 
USA 

Secondary 
analysis of a 
clinical trial 

Good 63 patients in a controlled 
trial of behavioural 
naltrexone therapy at one 
site (mean age = 36 years, 
17% women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS for 6 months, 
categorized as none (0%), 
intermittent (1–79%), and 
consistent (≥80%) 

Treatment adherence, 
assessed with twice-weekly 
UDS over 6 months 

Treatment adherence was 
significantly higher in intermittent 
cannabis users (0.86) than non- 
users (0.56) or consistent users 
(0.69; F = 3.40, p = 0.03) 

Note: 95% CI = 95% Confidence interval; ASSIST = Alcohol, Smoking and Substance Involvement Screening Tool; OR = Odds ratio; OTI = Opioid Treatment Index; 
UDS = Urine drug screen. 

S. Lake and M. St. Pierre                                                                                                                                                                                                                     



Clinical Psychology Review 82 (2020) 101939

10

Table 3 
Summary of included studies: treatment stabilization and retention.  

Study Study design Quality Study sample Exposure Outcome Findings 

1. Methadone 
Epstein and 

Preston 
(2003); USA 

Secondary 
analyses of 
pooled data from 
three clinical 
trials 

Good 408 outpatients in clinical 
methadone treatment 
studies (mean age = 39 
years, 60% women) 

Frequency of cannabis use, 
assessed with weekly UDS, 
categorized as 0%, 1–17%, 
18–100% 

Time to treatment 
discontinuation, up to 25 
weeks (2 studies) or 29 weeks 
(1 study) 

Frequency of cannabis use 
during treatment was not 
significantly associated with 
drop-out (range of p-values 
from survival analysis in 3 
studies = 0.62–0.79) 

Franklyn et al. 
(2017); 
Canada 

Retrospective 
chart review 

Fair 644 patients initiating 
methadone at 58 treatment 
sites in Ontario (median 
age = 33 years, 44% 
women) 

(1) Any cannabis use at 
baseline, assessed with 
UDS; 
(2) Heavy cannabis use 
during treatment, assessed 
with UDS for 18 months, 
categorized as ≥75% vs. 
<75% 

Time to treatment 
discontinuation, up to approx. 
18 months 

(1) Baseline cannabis use was 
significantly associated with 
drop-out (AHR = 1.39, 95% 
CI = 1.06–1.83); in sex- 
stratified analyses, baseline 
cannabis use was significantly 
associated with drop-out in 
women but not men 
(2) Heavy cannabis use was 
significantly associated with 
drop-out (AHR = 1.48, 95% 
CI = 1.13–1.93); in sex- 
stratified analyses, heavy use 
was associated with drop-out 
among men but not women 

Joe (1998); 
USA 

Prospective 
cohort study 

Fair 981 outpatients on 
methadone treatment at 11 
sites (mean age = 37 years, 
39% women) 

Weekly cannabis use, self- 
reported at treatment/ 
study intake 

Retained in treatment for at 
least 360 days 

Baseline weekly cannabis use 
was not significantly 
associated with treatment 
discontinuation (AOR = 1.14, 
p > 0.05) 

Klimas et al. 
(2018); 
Canada 

Prospective 
cohort study 

Poor 823 community-recruited 
PWUD on methadone 
treatment and report 
alcohol use (median age =
42 years, 40% women) 

Past 6-month daily 
cannabis use, self-reported 
every 6 months 

Time to treatment 
discontinuation, estimated as 
the mid-point between last 
interview report of MMT to 
first interview report of no 
MMT 

Daily cannabis use was not 
significantly associated with 
treatment discontinuation 
(HR = 0.84, 95% CI =
0.65–1.11) 

Levine et al. 
(2015); USA 

Retrospective 
chart review 

Fair 290 methadone outpatients 
from one clinic (mean age 
= 50 years, 40% women) 

Any cannabis use, assessed 
with UDS in the first month 
of treatment 

Retained in treatment for at 
least 1 year 

Cannabis abstinence in the 
first month of treatment was 
significantly associated with 
being retained on treatment 1 
year later among men (AOR 
= 5.00, 95% CI =
1.61–14.29) and women 
(AOR = 9.09, 95% CI =
2.33–33.33) 

Nava et al. 
(2007); Italy 

Prospective 
cohort study 

Poor 121 community-recruited 
patients beginning 
methadone treatment 
(mean age = 29 years, 13% 
women) 

Heavy cannabis use, 
defined as past 6-month use 
and current use ≥7 times 
per week, self-reported at 
treatment baseline 

Treatment discontinuation, 
assessed at 2 weeks, 3 months, 
12 months post-intake 

Cannabis users had slightly 
higher treatment retention, 
but the difference was not 
significant (statistics not 
reported) 

Peles et al. 
(2008); USA 
& Israel 

Prospective 
cohort study 

Good 794 methadone outpatients 
from treatment clinics in 
Tel-Aviv (n = 492, mean 
age = 36.7, 27.2% female) 
and Las Vegas (n = 302, 
mean age = 43.4, 37.1% 
female) 

Any cannabis use, assessed 
with UDS at treatment 
baseline (month 1) and 
after one year (month 13) 

Time to treatment 
discontinuation, up to 5.8 
years 

Baseline cannabis use was 
associated with shorter 
treatment retention in Las 
Vegas (1.6 vs. 2.2 years; X2 =

4.2, p = 0.04) but not Tel- 
Aviv (3.4 vs. 3.3 years; X2 =

0.2, p = 0.80); in 
multivariable analysis, the 
association between cannabis 
use and treatment retention 
in the Las Vegas sample was 
no longer statistically 
significant (statistics not 
reported); 
(2) Cannabis use at 13 months 
was not associated with 
retention in Las Vegas (2.1 vs. 
2.5 years; X2 = 0.8, p = 0.40) 
or Tel-Aviv (3.4 vs. 3.7 years; 
X2 = 1.8, p = 0.20) 

Peles et al. 
(2018); Israel 

Prospective 
cohort study 

Poor 890 patients admitted to 
methadone treatment 
program at a medical centre 
(25% female)* 
*Study sample includes 
those from Tel-Aviv in Peles 
et al., 2008, but the follow- 

Cannabis use, assessed at 
treatment admission 
(month 1) with UDS 

Time to treatment 
discontinuation, up to 24 
years 

Cannabis use at treatment 
admission was not 
significantly associated with 
treatment retention (p = 0.8) 

(continued on next page) 
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Table 3 (continued ) 

Study Study design Quality Study sample Exposure Outcome Findings 

up period and sample size 
are increased. 

Saxon et al. 
(1996); USA 

Secondary 
analysis of a 
clinical trial 

Fair 337 patients beginning 
methadone at an urban 
treatment site (mean age =
38 years, 38% women) 

Frequency of cannabis use 
in the previous 6 months, 
self-reported using ASI at 
treatment baseline 

Retained in treatment up to 
18 months 

Baseline cannabis use 
frequency was not 
significantly associated with 
18-month treatment retention 
(AHR = 1.08, 95% CI =
0.97–1.20) 

Scavone et al. 
(2013); USA 

Retrospective 
chart review 

Fair 91 methadone outpatients 
enrolled at one treatment 
site (mean age = 39 years, 
39% women) 

Any cannabis use during 
treatment induction, 
assessed with UDS 

Retained in treatment up to 9 
months 

Cannabis use during 
induction phase was not 
significantly associated with 
early treatment drop-out (X2 

= 3.01, p = 0.222) 
Schiff et al. 

(2007); Israel 
Retrospective 
chart review 

Poor 2683 methadone patients 
from 8 treatment sites 
(mean age = 43 years, 12% 
women) 

Any cannabis use, assessed 
with UDS for 13 months 

Percentage of days in 
treatment (1–13 month 
period), categorized as 100% 
vs. 0% 

Cannabis use during 
treatment was significantly 
associated with treatment 
retention retention (AOR =
1.43, 95% CI = 1.15–1.78) 

Weizman et al. 
(2004); Israel 

Prospective 
cohort study 

Fair 176 patients starting 
methadone treatment at 
one clinic (mean age = 38 
years) 

Cannabis abuse, assessed 
with SCID-1 on patients 
who screened positive for 
possible cannabis abuse 
(≥3 consecutive cannabis 
UDS over 12 months) 

Number of days in treatment, 
up to 12 months 

Cannabis use was not 
significantly associated with 
treatment retention in 
bivariable analysis (HR =
0.84, 95% CI = 0.65–1.09), or 
after adjusting for co- 
occurring substance use 
(statistics not reported) 

White et al. 
(2014); USA 

Retrospective 
chart review 

Fair 604 methadone patients at 
a private, non-profit 
treatment centre (mean age 
= 53 years, 49% women) 

Any cannabis use, assessed 
with UDS during the 3- 
month study baseline 
period 

Retained in treatment at the 
re-assessment period (14–16 
months after study baseline) 

Baseline cannabis use was 
significantly associated with 
treatment discontinuation 
(OR = 3.3, 95% CI = 1.6–6.8), 
but cannabis-only use was not 
significantly associated with 
early discontinuation (OR =
0.5, 95% CI = 0.7–9.8)  

2. Buprenorphine 
Abrahamsson 

et al. (2016); 
Sweden 

Prospective 
cohort study 

Fair 44 outpatients initiating 
interim buprenorphine- 
naloxone treatment phase 
(mean age = 35 years, 11% 
women) 

Past 30-day frequency 
(days) of cannabis use, self- 
reported at treatment/ 
study baseline 

Successful transfer from 
intermediate to full-scale 
treatment 

Patients who were 
successfully transferred to 
full-scale treatment had 
significantly fewer mean days 
of cannabis use at baseline 
(5.2 vs. 10.4, p = 0.059); in a 
multivariable model, 
cannabis use was no longer 
significantly associated with 
successful transfer (p =
0.270) 

Budney et al. 
(1998); USA 

Secondary 
analysis of pooled 
data from three 
clinical trials 

Fair 79 patients undergoing a 
7–22 week buprenorphine 
taper and behavioural 
therapy, derived from a 
larger (n = 107) patient 
sample (mean age = 34 
years, 37% women) 

(1) Any cannabis use, self- 
reported (past 30-days) at 
treatment baseline, and 
assessed with thrice-weekly 
UDS 
(2) Frequency of cannabis 
use, assessed with thrice- 
weekly UDS 

Percentage of treatment weeks 
completed 

(1) The percentage of weeks 
retained on treatment did not 
differ significantly between 
cannabis users and non-users 
(65% vs. 60%, p > 0.05); 
(2) Frequency of cannabis use 
did not correlate significantly 
with weeks of treatment 
retention (r = − 0.21, p >
0.05) 

Håkansson 
et al. (2016); 
Sweden 

Prospective 
cohort study 

Good 36 patients entering full- 
scale buprenorphine- 
naloxone treatment 
following interim treatment 
(median age = 33 years, 
11% women) 

Past 30-day frequency 
(days) of cannabis use, self- 
reported using ASI at 
baseline and assessed with 
weekly UDS throughout 
interim and full-scale 
treatment 

Retained in treatment 9 
months after intake 

Retention in treatment was 
not significantly associated 
with frequency of cannabis 
use at baseline (p = 0.689) or 
during either interim (p =
0.297) or full-scale treatment 
phase (p = 0.965) 

Hill et al. 
(2013); USA 

Secondary 
analysis of 
clinical trial 

Good 152 young people initiating 
a 12-week treatment or 2- 
week detoxification with 
buprenorphine-naloxone 
(mean age = 19 years, 41% 
women) 

Past 30-day frequency 
(days) of cannabis use, self- 
reported at baseline, 
categorized as none (0), 
occasional (1–19), frequent 
(≥20) 

Retained in treatment 12 
weeks after intake 

The proportion of patients 
retained on treatment did not 
differ significantly by 
frequency of baseline 
cannabis use (non-use: 52%, 
occasional use: 39%, frequent 
use: 44%; p = 0.38) 

Matson et al. 
(2014); USA 

Retrospective 
chart review 

Fair 103 youth buprenorphine- 
naloxone outpatients from 
one clinic (mean age = 19 
years, 50% women) 

Any cannabis use, assessed 
with UDS at treatment 
intake and periodically 
over 1 year 

Treatment discontinuation, 
defined as not returning for a 
scheduled treatment visit 

Cannabis use at the previous 
treatment visit was 
significantly associated with 
treatment discontinuation at 

(continued on next page) 

S. Lake and M. St. Pierre                                                                                                                                                                                                                     



Clinical Psychology Review 82 (2020) 101939

12

Table 3 (continued ) 

Study Study design Quality Study sample Exposure Outcome Findings 

the next visit (HR = 1.73, 
95% CI = 1.14–2.63)  

3. Naltrexone 
Bisaga et al. 

(2015); USA 
Secondary 
analysis of a 
clinical trial 

Fair 60 patients initiating 8- 
week depot naltrexone trial 
with dronabinol (n = 40) or 
placebo (n = 20; mean age 
= 30 years, 17% women) 

Weekly cannabis smoking, 
self-reported (and 
confirmed with UDS) at 
treatment baseline and 
weekly throughout trial 

(1) Inpatient phase: Successful 
transfer to injectable 
naltrexone; 
(2) Outpatient phase: time to 
treatment/study drop-out 

(1) No association between 
weekly cannabis use at 
baseline and successful 
transfer to outpatient phase 
(X2 = 1.45; p = 0.230); 
(2) Weekly cannabis use 
during treatment was 
associated with longer 
treatment retention (HR =
4.83, 95% CI = 1.09–21.36) 

Chaudhry et al. 
(2012); USA 

Retrospective 
chart review 

Fair 142 patients on naltrexone 
at one treatment site (mean 
age = 26 years, 6% women) 

Past-week frequency (days) 
of cannabis use, self- 
reported at outpatient 
assessment, categorized as 
none (0), occasional (1–5), 
and frequent (6–7) 

Successful progression to 
treatment phase 3 (≥17 weeks 
of treatment) 

Odds of treatment retention 
were significantly lower for 
frequent (OR = 0.46, 95% CI 
= 0.19–1.11) and occasional 
cannabis users (OR = 0.32, 
95% CI = 0.12–0.71), relative 
to non-users (any vs. none, p 
= 0.04); cannabis use was not 
significantly associated with 
retention in a multivariable 
model (statistics not 
reported) 

Church et al. 
(2001); USA 

Secondary 
analysis of a 
clinical trial 

Fair 47 community-recruited 
patients initiating 
naltrexone (mean age = 34 
years, 23% women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS, categorized as none 
(0%), intermittent 
(1–50%), daily (51–100%) 

Retained in treatment up to 
24 weeks 

Intermittent cannabis users 
were retained in treatment for 
more days (92.7) than 
frequent users (51.6) or non- 
users (48.0), but the 
association was not 
statistically significant (F =
1.932, p = 0.159) 

Dayal et al. 
(2016); India 

Prospective 
cohort study 

Fair 140 opioid-dependent 
outpatients on naltrexone 
treatment at a tertiary care 
site (mean age = 32 years, 
1% women) 

Any cannabis use, self- 
reported at treatment 
baseline 

Retained in treatment at 90 
days, 180 days 

Baseline cannabis users had 
significantly higher treatment 
retention at 90 days (X2 =

6.86, p = 0.009) but not at 
180 days (X2 = 2.69, p =
0.100); in multivariable 
analysis, baseline cannabis 
use was not significantly 
associated with treatment 
discontinuation (90 days: 
AOR = 0.46, 95% CI =
0.19–2.21; 180 days: AOR =
0.10, 95% CI = 0.17–3.46) 

Jarvis et al. 
(2018); USA 

Secondary 
analysis of a 
clinical trial 

Poor 144 patients beginning a 
clinical trial for oral 
naltrexone (mean age = 43 
years, 29% women) 

Past 30-day frequency 
(days) of cannabis use, self- 
reported at study intake 

Successful completion of 
outpatient oral naltrexone 
induction phase 

Mean baseline cannabis use 
days did not differ 
significantly between those 
who successfully completed 
induction (4.6 days) and 
those who dropped out (3.6 
days, p = 0.485) 

Raby et al. 
(2009); USA 

Secondary 
analysis of a 
clinical trial 

Good 63 patients in a controlled 
trial of behavioural 
naltrexone therapy at one 
site, (mean age = 36 years, 
17% women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS for 6 months, 
categorized as none (0%), 
intermittent (1–79%), and 
consistent (≥80%) 

Time (days) to treatment 
discontinuation, up to 182 
days 

Intermittent cannabis use was 
significantly associated with 
longer treatment retention 
relative to non-use (AHR =
0.23, 95% CI: 0.09–0.57); 
consistent cannabis use was 
not significantly associated 
with longer retention (AHR =
1.42, 95% CI = 0.49–4.1)  

4. Mixed treatments 
Eastwood et al. 

(2019); 
England 

Prospective 
cohort study 

Good 7717 patients enrolled in 
methadone or 
buprenorphine treatment in 
England (mean age = 34 
years, 28% women) 

Cannabis use trajectory 
over 5 years, determined 
with latent trajectory 
analysis from self-reported 
measures obtained every 6 
months, categorized as 
Class 1 (“continued low- 
level”), Class 2 (“low and 
decreasing”), Class 3 (“high 
and increasing”) 

Successful completion and no 
presentation for further 
treatment within 6 months 
(summative measure based on 
opioid/cocaine abstinence, 
treatment completion, 
remission from OUD, etc.), 
assessed in year 6 and 7 

Within the “decreasing then 
increasing” heroin use 
trajectory, cannabis 
trajectory 2 was significantly 
negatively associated with 
treatment success (relative to 
group 1; AOR = 0.50, 95% CI 
= 0.28–0.92); within the 
“rapid decreasing heroin use” 
trajectory, cannabis 
trajectory 2 was positively 
associated with treatment 

(continued on next page) 
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any cannabis use at a study visit significantly increased the likelihood of 
not returning for a subsequent treatment visit (HR = 1.73, 95% CI: 
1.14–2.63). Similar to the distribution of findings for opioid use, a 
handful of studies (n = 5, 19%; including one methadone (Schiff et al., 
2007), two naltrexone (Bisaga et al., 2015; Raby et al., 2009), and two 
mixed modalities (Eastwood et al., 2019; Socías et al., 2018)) also noted 
significantly higher retention among cannabis users, yet there was again 
inconsistency between studies in the apparent dose-response effect. For 
example, in the study by Socías et al. (2018) of community-recruited 
people who use drugs initiating opioid agonist (methadone or bupre-
norphine) treatment, the odds of remaining in retention six months later 
were significantly increased for daily cannabis users (AOR = 1.20, 95% 
CI: 1.02–1.43), but not occasional users (AOR = 1.00, 95% CI: 
0.87–1.14), relative to non-users; whereas, Raby et al. (2009) noted that 
cannabis use on an intermittent (AHR = 0.23, 95% CI: 0.09–0.57), but 
not consistent (AHR = 1.42, 95% CI: 0.49–4.10), basis was significantly 
associated with longer time retained in naltrexone treatment. A similar 
trend was also noted in the study by Church et al. (2001), in which 
intermittent cannabis users were retained for longer (92.7 days) than 
frequent (51.6 days) or non-users (48.0 days), but the association did not 
meet statistical significance (p = 0.159). 

3.6. Secondary outcomes 

We reviewed each of the above studies for their reporting of one or 
more secondary outcomes of interest including other substance use and 
measures of physical or psychological health. These findings are sum-
marized in Table 4. 

Eleven studies (including seven methadone (Best et al., 1999; Epstein 
& Preston, 2003; Nirenberg et al., 1996; Saxon et al., 1996; Scavone 
et al., 2013; Shams et al., 2019; Weizman et al., 2004), three bupre-
norphine (Bagra et al., 2018;Budney et al., 1998 ; Hill et al., 2013), and 
one naltrexone (Raby et al., 2009)) examined the relationship between 
cannabis use and other substance use during treatment. Three studies 
(two methadone (Best et al., 1999; Shams et al., 2019) and one 
naltrexone (Bagra et al., 2018)) noted significantly increased alcohol use 
among cannabis-using patients. Eight studies (including six methadone 
(Best et al., 1999; Epstein & Preston, 2003; Nirenberg et al., 1996; Saxon 
et al., 1996; Shams et al., 2019; Weizman et al., 2004), two buprenor-
phine (Budney et al., 1998; Hill et al., 2013), and one naltrexone (Raby 

et al., 2009)) looked for differences in cocaine (or crack) use between 
cannabis using and non-using patients, and produced mixed findings. 
Two of these studies (including one methadone (Weizman et al., 2004) 
and one naltrexone (Raby et al., 2009)) detected significantly increased 
cocaine use among cannabis-using patients, while Saxon et al. (1996) 
and Best et al. (1999) recorded significant prospective and cross- 
sectional inverse associations, respectively, between frequency of 
cannabis and frequency of crack/cocaine use among methadone pa-
tients. The remaining five studies did not find that frequency of cannabis 
use correlated signfiicantly with cocaine use during MOUD. Another 
seven studies (including five methadone (Best et al., 1999; Nirenberg 
et al., 1996; Scavone et al., 2013; Shams et al., 2019; Weizman et al., 
2004), one buprenorphine (Budney et al., 1998), and one naltrexone 
(Raby et al., 2009)) examined benzodiazepine use during treatment. 
Similarly, these studies were inconsistent in their findings, with three 
methadone studies finding benzodiazepine use to increase significantly 
with cannabis use frequency (Best et al., 1999; Scavone et al., 2013; 
Weizman et al., 2004), and the remaining four studies not detecting 
significant differences in benzodiazepine use according to cannabis use 
status. 

Six studies (including four methadone (Best et al., 1999; Epstein & 
Preston, 2003; Shams et al., 2019; Zielinski et al., 2017), and two 
buprenorphine (Bagra et al., 2018; Budney et al., 1998)) employed some 
measurement of physical, psychological, and/or general health in rela-
tion to cannabis use. Two cross-sectional methadone studies observed 
significantly poorer health indicators among cannabis-using patients: 
Best et al. (1999) found that frequent cannabis users had significantly 
lower general health, which was driven by poorer appetite among 
frequent users, and Zielinski et al. (2017) noted significantly poorer 
psychological functioning among cannabis users. Otherwise, cannabis 
use status was not significantly related to measures of psychological 
health (Bagra et al., 2018; Budney et al., 1998; Epstein & Preston, 2003), 
pain interference (Shams et al., 2019), or other indicators of physical 
health and functioning (Bagra et al., 2018; Zielinski et al., 2017). 

4. Discussion 

We systematically searched the peer-reviewed scientific literature 
and synthesized findings of 41 observational and experimental studies 
documenting the relationship between cannabis use and treatment 

Table 3 (continued ) 

Study Study design Quality Study sample Exposure Outcome Findings 

success (relative to group 1; 
AOR = 2.39, 95% CI =
1.29–4.40); please refer to the 
original study and its 
supplementary files for all 
findings 

Hser et al. 
(2014); USA 

Secondary 
analysis of a 
clinical trial 

Good 1267 patients from 9 opioid 
treatment programs across 
the country (mean age = 37 
years, 32% women) 

Any cannabis use, assessed 
with weekly UDS over 24 
weeks 

Time to treatment 
discontinuation, up to 24 
weeks 

Cannabis use was 
significantly associated with 
treatment discontinuation in 
buprenorphine (HR = 1.78, 
95% CI = 1.32–2.40) and 
methadone (HR = 3.43, 95% 
CI = 2.01–5.88) groups. 

Socías et al. 
(2018); 
Canada 

Prospective 
cohort study 

Good 820 community-recruited 
people initiating 
methadone or 
buprenorphine-naloxone 
treatment (median age =
38, 42% women) 

Frequency of past 6-month 
cannabis use, self-reported 
every 6 months, 
categorized as ≥daily, 
<daily, and none 

Retained in treatment for an 
approximate 6-month period, 
defined as self-reported 
methadone or buprenorphine 
treatment in the current and 
immediately previous 6- 
month period 

Daily cannabis use was 
significantly associated with 
improved treatment retention 
relative to no use (AOR =
1.20, 95% CI = 1.02–1.43); 
occasional use was not 
significantly associated with 
treatment retention (AOR =
1.00, 95% CI = 0.87–1.14) 

Note: 95% CI = 95% Confidence interval; (A)HR = (Adjusted) Hazard ratio; (A)OR = (Adjusted) Odds ratio; ASI = Addiction Severity Index; ASSIST = Alcohol, 
Smoking and Substance Involvement Screening Tool; OUD = Opioid use disorder; SCID-1 = Structural Clinical Interview for DSM-IV Axis 1 Disorders; UDS = Urine 
drug screen 
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Table 4 
Summary of included studies: secondary outcomes (quality of life and other substance use).  

Study Study design Study sample Exposure Outcome Findings 

1. Methadone 
Best et al. 

(1999); 
Scotland 

Cross-sectional 
study 

200 methadone patients on at a 
community drug clinic (mean 
age = 32 years, 30% women) 

Past 30-day frequency (days) 
of cannabis use, self-reported 
at time of study, categorized 
as no use, occasional use, 
daily use 

(1) Frequency of past 30-day 
alcohol use, self-reported using 
MAP at time of study; 
(2) Frequency of past 30-day 
crack cocaine use, self-reported 
using MAP at time of study; 
(3) Frequency of past 30-day 
illicit benzodiazepine use, self- 
reported using MAP at time of 
study; 
(4) Psychiatric wellbeing score, 
assessed with BSI at time of 
study; 
(5) General health score, 
assessed with MAP at time of 
study 

(1) Cannabis non-users reported 
significantly more alcohol use days 
(9.6) than daily users (4.3), F =
5.24, p < 0.01; the association 
remained significant in a 
multivariable model (β = − 0.148, 
p = 0.029); 
(2) Cannabis non-users reported 
significantly more crack use days 
(1.7) than daily users (0.1; p <
0.05, F = 4.67, p < 0.05); not 
tested in multivariable model; 
(3) Daily cannabis users reported 
significantly more benzodiazepine 
use days (8.2) than occasional 
(5.2) and non-users (4.0; F = 2.95, 
p = 0.05); not tested in 
multivariable model; 
(4) Daily cannabis users scored 
significantly higher (19.0) than 
non-users (14.3) and occasional 
users (14.3) for severity of 
psychiatric problems (anxiety and 
depression; F = 6.44, p < 0.01); in 
a multivariable model, anxiety and 
depression scores were not 
significantly associated with 
frequency of cannabis use (β =
0.099, p = 0.224 and β = 0.080, p 
= 0.331, respectively); 
(5) Daily users exhibited poorer 
general health (score = 50.8) than 
occasional (44.4) or non-users 
(47.7, p < 0.0.5); in a 
multivariable model, total health 
score was not significantly 
associated with frequency of 
cannabis use (β = − 0.102, p =
0.267) 

Epstein and 
Preston 
(2003); 
USA 

Secondary analysis 
of pooled data 
from three clinical 
trials 

408 methadone outpatients 
from 3 clinical trials (mean age 
= 39 years, 60% women) 

Frequency of cannabis use, 
assessed by weekly UDS, 
categorized as 0%, 1–17%, 
18–100% 

(1) Use of primary illicit drug 
(cocaine in 2 studies; opioids in 
1 study) during intervention 
(contingency management) 
phase, assessed with weekly 
UDS; 
(2) Resume use of primary drug 
after intervention phase, 
assessed with weekly UDS; 
(3) Psychosocial functioning, 
assessed with ASI at post- 
treatment follow-ups (3, 6, 12 
months) 

(1) Cannabis use frequency was 
not significantly associated with 
continued primary drug use during 
stabilization (statistics not 
reported); 
(2) Cannabis use frequency was 
not significantly associated with 
primary drug use during the 
maintenance phase (statistics not 
reported); 
(3) Cannabis use frequency was 
not significantly associated with 
differences in psychosocial 
functioning (statistics not 
reported) 

Hill et al. 
(2013); 
USA 

Secondary analysis 
of clinical trial 

152 young people initiating a 
12-week treatment or 2-week 
detoxification with 
buprenorphine-naloxone (mean 
age = 19 years, 41% women) 

Past 30-day frequency (days) 
of cannabis use, self-reported 
at baseline, categorized as 
none (0), occasional (1–19), 
frequent (≥20) 

Cocaine use, assessed with UDS 
at 4, 8, and 12 weeks 

Cannabis use was significantly 
positively associated with baseline 
cocaine use (p < 0.04), but not 
significantly associated with 
cocaine use during treatment 
(statistics not reported) 

Nirenberg 
et al. 
(1996); 
USA 

Prospective cohort 
study 

70 methadone outpatients at an 
urban veterans medical site 
(mean age = 39 years, 1% 
women) 

Frequency of cannabis use 
over 45 weeks, assessed with 
weekly UDS, categorized as 
none (0%), intermittent 
(1–33%), moderate 
(34–67%), and consistent 
(68–100%) 

(1) Frequency of cocaine use 
over 45 weeks, assessed with 
weekly UDS; 
(2) Frequency of 
benzodiazepine use over 45 
weeks, assessed with weekly 
UDS 

(1) Frequency of cocaine did not 
differ significantly by cannabis use 
frequency (F = 1.17, p = 0.33); 
(2) Frequency of benzodiazepine 
use did not differ significantly by 
cannabis use frequency (F = 2.10, 
p = 0.11) 

Saxon et al. 
(1996); 
USA 

Secondary analysis 
of a randomized 
controlled trial 

337 patients beginning 
methadone at an urban 
treatment site (mean age = 38 
years, 38% women) 

Past 6-month frequency of 
cannabis use, self-reported 
using ASI at treatment intake, 
categorized on a scale from 
0 (never) to 6 (≥4 times/day) 

(1) Frequency of any illicit drug 
use, assessed with weekly UDS 
for up to 2 years; 
(2) Frequency of cocaine use, 
assessed with weekly UDS for 
up to 2 years 

(1) Frequency of cannabis use was 
not significantly associated with 
frequency of any illicit drug use 
(unadjusted β = 0.06, p > 0.05); 
(2) Baseline cannabis use 
frequency was significantly and 

(continued on next page) 
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Table 4 (continued ) 

Study Study design Study sample Exposure Outcome Findings 

negatively associated with 
frequency of cocaine use (adjusted 
β = − 0.11, p < 0.05) 

Scavone 
et al. 
(2013); 
USA 

Retrospective 
chart review 

91 methadone outpatients 
enrolled at one treatment site 
(mean age = 39 years, 39% 
women) 

Frequency of cannabis use 
over 9 months, assessed with 
monthly UDS 

Frequency of illicit 
benzodiazepine use over 9 
months, assessed with monthly 
UDS 

Frequency of cannabis use was 
significantly positively correlated 
with frequency of illicit 
benzodiazepine use during 
treatment (r = 0.374, p < 0.01) 

Shams et al. 
(2019); 
Canada 

Cross-sectional 
study 

640 methadone patients 
recruited from 14 treatment 
sites across the province of 
Ontario (mean age = 38.8, 
45.8% female) 

(1) Any past 30-day cannabis 
use, self-reported using MAP 
at time of study 
(2) Past 30-day “heaviness” of 
cannabis use, self-reported 
using MAP at time of study 
(calculated as [n days 
used*typical dose in grams]) 

(1) Any past 30-day alcohol 
use, self-reported using MAP at 
time of study 
(2) Any past 30-day illicit 
benzodiazepine use, self- 
reported using MAP at time of 
study 
(3) Any past 30-day powder 
cocaine or crack cocaine use, 
self-reported using MAP at time 
of study; 
(4) Any past 30-day 
amphetamine use, self-reported 
using MAP at time of study; 
(5) Level of pain interference, 
assessed with BPI at time of 
study 

(1) Past 30-day cannabis use was 
significantly positively associated 
with past 30-day alcohol use (AOR 
= 1.46, 95% CI = 1.04–2.06); 
heaviness of cannabis use was not 
associated; 
(2) Cannabis use was not 
significantly associated with 
benzodiazepine use (AOR = 1.49, 
95% CI = 0.77–2.89); heaviness of 
cannabis use was not associated; 
(3) Cannabis use was not 
significantly associated with 
powder cocaine or crack cocaine 
use (AOR = 1.42, 95% CI =
0.88–2.88; AOR = 1.06, 95% CI =
0.54–2.10, respectively); 
heaviness of cannabis use was not 
associated with either measure of 
cocaine use; 
(4) Cannabis use was not 
significantly associated with 
amphetamine use (AOR = 0.87, 
95% CI = 0.31–2.40); 
(5) Cannabis use was not 
significantly associated with pain 
interference (AOR = 0.98, 95% CI 
= 0.94–1.03); heaviness of 
cannabis use was not associated 

Weizman 
et al. 
(2004); 
Israel 

Prospective cohort 
study 

176 patients starting methadone 
treatment at one clinic (mean 
age = 38 years) 

Cannabis abuse, assessed with 
SCID-1 on patients who 
screened positive for possible 
cannabis abuse (≥3 
consecutive cannabis UDS 
over 12 months) 

(1) Benzodiazepine use, 
assessed with UDS at 12 
months; 
(2) Amphetamine use, assessed 
with UDS at 12 months; 
(3) Cocaine use, assessed with 
UDS at 12 months; 
(4) Total number of illicit drugs 
used, assessed with UDS at 12 
months 

(1) Benzodiazepine use was 
significantly more frequent among 
patients who abused cannabis (F =
18.48, p < 0.001); 
(2) Amphetamine use was 
significantly more frequent among 
patients who abused cannabis (F =
9.29, p = 0.003); 
(3) Cocaine use was significantly 
more frequent among patients who 
abused cannabis (F = 4.06, p =
0.045); 
(4) The mean number of distinct 
classes of drugs used at month 3 
was significantly higher among 
patients who abused cannabis (1.6 
vs. 0.79; t = 5.63, p < 0.001) 

Zielinski 
et al. 
(2017); 
Canada 

Cross-sectional 
study 

777 patients on methadone at 
treatment sites across the 
province (mean age = 38, 47% 
women) 

Past 30-day cannabis use, self- 
reported using MAP at time of 
study 

(1) Psychological functioning, 
assessed with MAP (0–40 
points) at time of study; 
(2) Physical functioning, 
assessed with MAP (0–40 
points) at time of study 

(1) Cannabis users had 
significantly poorer psychological 
functioning (MAP score: 14.27 vs. 
12.90, p = 0.040); 
(2) Cannabis users had slightly 
worse physical functioning, but the 
difference was not significant 
(16.02 vs. 15.06, p = 0.085)  

2. Buprenorphine 
Bagra et al. 

(2018); 
India 

Cross-sectional 
study 

100 outpatients on 
buprenorphine for ≥3 months at 
a community drug treatment 
clinic (mean age = 44 years, 0% 
women) 

Past 3-month cannabis use, 
self-reported using ASSIST at 
time of study 

(1) Past 3-month alcohol use, 
self-reported using ASSIST at 
time of study; 
(2) Quality of life, assessed with 
WHOQOL-Bref at time of study 

(1) Cannabis users had a 
significantly higher prevalence of 
alcohol use (57.1% vs. 24.6%, p =
0.001); 
(2) Mean scores for physical, 
psychological, social, and 
environmental quality of life did 
not differ significantly between 
cannabis users and non-users (all p 
< 0.05) 

(continued on next page) 

S. Lake and M. St. Pierre                                                                                                                                                                                                                     



Clinical Psychology Review 82 (2020) 101939

16

outcomes among patients undergoing methadone-, buprenorphine-, or 
naltrexone-based treatment of OUD. Our work builds on a review by 
McBrien et al. (2019) on cannabis use during methadone maintenance 
treatment by widening the scope of research to all three FDA-approved 
medications for the management of OUD and exploring additional 
outcomes potentially impacted by the use of cannabis including opioid 
craving, withdrawal, medication adherence, and quality of life. We 
observed some notable differences between treatment modalities. 
Similar to McBrien et al. (2019), we describe mixed findings across 
methadone studies: the majority of studies did not document a signifi-
cant (positive or negative) impact of cannabis on a treatment outcome, 
while some studies produced contradictory findings of positive (e.g., 
Best et al., 1999; Schiff et al., 2007) or negative (e.g., Levine et al., 2015; 
Wasserman et al., 1998) associations. Among studies restricted to 
buprenorphine patients only, we did not find any evidence to suggest a 
beneficial effect of cannabis, and we identified a small number of studies 
that were indicative of significantly lower buprenorphine adherence and 
retention among cannabis users (Fareed et al., 2014; Hser et al., 2014; 
Matson et al., 2014). By contrast, we did not find any evidence to suggest 
that cannabis use is associated with significantly more opioid use, 
reduced treatment adherence, or shorter treatment retention among 
patients taking naltrexone, and we found some studies suggestive of 
improved outcomes in all three primary outcome areas (Bisaga et al., 
2015; Raby et al., 2009). 

There is an emerging pharmacological rationale for the use of 
cannabis to address opioid craving and withdrawal (Scavone et al., 
2013). For example, preclinical experiments have demonstrated that 
exogenous agonists of the endogenous cannabinoid receptors (e.g., the 
phytocannabinoid THC) lowers the severity of protracted withdrawal 
symptoms (Vela, Ruiz-gayo, & Fuentes, 1995; Yamaguchi et al., 2001). 
Recent experimental research demonstrates that repeated administra-
tion of the phytocannabinoid cannabidiol (CBD) reduces cue-induced 
anxiety and craving and exerts protracted effects one week later 
among opioid-dependent patients with short-term abstinence (Hurd 

et al., 2019). Notably, we did not find any evidence across treatment 
modalities to suggest that cannabis use increases cravings for opioids or 
worsens the severity of withdrawal symptoms, and we noted some evi-
dence of improvements in these outcomes for cannabis-using patients 
transitioning onto naltrexone (Bisaga et al., 2015) and methadone 
treatment (Scavone et al., 2013). The remaining three methadone 
studies that measured opioid withdrawal did not observe an association 
between cannabis and withdrawal severity. One possibility, as noted by 
Hill et al. (2013), is that cannabis helps to mitigate post-acute with-
drawal symptoms arising from treatment with an opioid antagonist, 
rather than an agonist, which would explain the generally more positive 
results seen for naltrexone adherence and retention among cannabis- 
using patients. This interpretation would leave open the possibility 
that patients treated with an agonist could also experience symptom 
mitigation from cannabis if their treatment is not effectively suppressing 
withdrawal. Although additional research is needed, Epstein and Pres-
ton (2015) began to probe this withdrawal management hypothesis by 
taking repeated measures of cannabis use and withdrawal symptoms 
during a methadone dose taper. They noted that, although cannabis use 
increased slightly (and not significantly) in the week following higher 
withdrawal, cannabis use did not precede significant reductions in 
withdrawal scores in the subsequent week, suggesting that cannabis was 
not effective in curbing withdrawal. 

Treatment dose is one of the strongest predictors of longer-term 
patient success on MOUD (Hser et al., 2014; Peles, Schreiber, & Adel-
son, 2006; Saxon et al., 1996; Villafranca, McKellar, Trafton, & Hum-
phreys, 2006). It is plausible that patients receiving sub-optimal 
treatment doses are more likely to self-medicate with cannabis. Studies 
that do not measure or account for dose adequacy may mask a potential 
positive influence of cannabis on treatment outcomes. A small number 
of included studies (n = 7) compared treatment dose between cannabis 
using and non-using patients, and three (43%) noted significantly lower 
medication doses among patients who were using cannabis during 
treatment (Bagra et al., 2018; Franklyn et al., 2017; Zielinski et al., 

Table 4 (continued ) 

Study Study design Study sample Exposure Outcome Findings 

Budney et al. 
(1998); 
USA 

Secondary analysis 
of pooled data 
from three clinical 
trials 

79 patients undergoing a 7–22 
week buprenorphine taper and 
behavioural therapy, derived 
from a larger (n = 107) patient 
sample (mean age = 34 years, 
37% women) 

Any cannabis use, self- 
reported (past 30-days) at 
treatment baseline, and 
assessed with thrice-weekly 
UDS 

(1) Frequency of cocaine use, 
assessed with thrice-weekly 
UDS; 
(2) Frequency of 
benzodiazepine use, assessed 
with thrice-weekly UDS; 
(3) Psychosocial functioning, 
self-reported (ASI) at treatment 
baseline and 12-month follow- 
up 

(1) The percentage of cocaine- 
positive UDS did not differ 
significantly between cannabis 
users and non-users (13% vs. 14%, 
p > 0.05); 
(2) The percentage of 
benzodiazepine-positive UDS did 
not differ significantly between 
cannabis users and non-users (32% 
vs. 40%, p < 0.05); 
(3) No significant pre-post changes 
between cannabis users and non- 
users in any ASI subscales (e.g., 
mean psychiatric score change =
− 0.01 for cannabis users and 0.04 
for non-users, p < 0.05)  

3. Naltrexone 
Raby et al. 

(2009); 
USA 

Secondary analysis 
of a clinical trial 

63 patients in a controlled trial 
of behavioural naltrexone 
therapy at one site (mean age =
36 years, 17% women) 

Frequency of cannabis use, 
assessed with twice-weekly 
UDS for 6 months, categorized 
as none (0%), intermittent 
(1–79%), and consistent 
(≥80%) 

(1) Frequency of cocaine use 
over 6 months, assessed with 
twice-weekly UDS; 
(2) Frequency of 
benzodiazepine use over 6 
months, assessed with twice- 
weekly UDS 

(1) Proportion of cocaine-positive 
UDS increased significantly with 
cannabis use frequency (non-users 
= 0.07, intermittent users = 0.25, 
consistent users = 0.39, p <
0.009); 
(2) Proportion of benzodiazepine- 
positive UDS did not differ 
significantly between cannabis 
non-users (0.37), intermittent 
users (0.25), or consistent users 
(0.39, p > 0.05) 

Note: ASI = Addiction Severity Index; ASSIST = Alcohol, Smoking and Substance Involvement Screening Tool; BPI = Brief Pain Inventory; BSI = Brief Symptom 
Inventory; HAM-D = Hamilton Rating Scale for Depression; MAP = Maudsley Addiction Profile; SOWS = Subjective Opioid Withdrawal Scale; WHOQOL-Bref = World 
Health Organization - Quality of Life - Brief version. 
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2017), while four (57%) did not find group differences (Best et al., 1999; 
Nava et al., 2007; Scavone et al., 2013; Weizman et al., 2004). Future 
research should examine these patient outcomes across strata of treat-
ment dose and cannabis use to test whether cannabis acts as an effect 
modifier in this relationship. 

Some studies measured varying levels of exposure to cannabis (e.g., 
frequency or amount used), but a clear dose-response pattern could not 
be discerned, owing to discrepant findings across these studies. It is 
possible that differences between patient samples explain these 
discrepant findings. One possibility is that high frequency cannabis use 
corresponds to intentional therapeutic applications in certain patient 
populations (e.g., community-based samples) while corresponding to 
higher-risk drug use and dependence or structural marginalization such 
as homelessness, poverty, and criminalization in others (e.g., clinic- 
based samples). For example, Socías et al. (2018) observed higher six- 
month retention among daily cannabis users in their community- 
recruited study of highly marginalized people initiating methadone or 
buprenorphine-naloxone in Vancouver, Canada, a setting with liberal 
access to cannabis. In an analysis drawing on data from people who use 
drugs (PWUD) living with pain in the same setting, Lake et al. (2019) 
found that those engaging in daily cannabis use were more likely than 
occasional users to report intentional therapeutic reasons for use, and a 
further characterization of cannabis-using PWUD from this setting in-
dicates that occasional users constitute a more socially and structurally 
marginalized group of higher-risk drug users (Lake et al., 2020). In 
contrast, high-frequency use of cannabis may correlate more readily to 
poorer patient outcomes (particularly treatment adherence and reten-
tion) considering practices in certain clinical settings (particularly 
across the United States) that respond to evidence of ongoing illicit 
substance use, including cannabis use, with punitive policies such as 
denial of take-home doses and even involuntary patient discharge 
(ASAM, 2013). In turn, such policies could have a disproportionately 
negative impact on adherence or retention for cannabis users. Indeed, at 
least eight of the reviewed studies (including five from the United States 
(Budney et al., 1998; Levine et al., 2015; Matson et al., 2014; Saxon 
et al., 1996; White et al., 2014), two from Sweden (Abrahamsson et al., 
2016; Håkansson et al., 2016), and one from Israel (Weizman et al., 
2004)) explicitly stated that some patient privileges (e.g., take-home 
doses, dose increases, remaining in the program) were contingent on 
drug-free urine screens. The current review demonstrates that the im-
plications for cannabis use concurrent with MOUD are likely to vary 
across individuals; as such, cannabis use during MOUD should be 
considered on an individual-basis. Clinicians working with individuals 
on MOUD who are interested in cannabis as an adjunctive therapy may 
benefit from taking a patient-centered approach and clarifying why and 
how the patient feels cannabis use may assist in their treatment progress. 
This is a departure from the long-held approach of abstinence-only re-
covery programs. Future research should consider individual differences 
such as cannabis use history, motivations for use, personality factors, 
and mood to determine for who and when cannabis use is indicated or 
contraindicated in the treatment of OUD. 

While this review fulfills a critical need to collect, synthesize, and 
compare findings pertaining to cannabis use during MOUD, it was met 
with a number of limitations. We restricted our search to peer-reviewed 
articles published in English, and it is possible that we missed potentially 
important clinical findings published in another language. We opted not 
to conduct a meta-analysis, concluding that any numerical result would 
be rendered clinically meaningless due to the heterogeneity across 
studies in variable measurement, treatment times, and modalities. For 
example, within each outcome area of interest, there was a lack of 
consistency in outcome measurement (e.g., past 30-day self-reported 
frequency of heroin use vs. current detection of various opioids in 
urine), which may have also played a role in discrepant findings across 
studies. This shortcoming is well illustrated by the fact that Shams et al. 
(2019) noted significantly lower odds of self-reported heroin use by 
cannabis users on methadone treatment, whereas Zielinski et al. (2017) 

analyzed data from an overlapping study sample over the same time 
period and did not find evidence of significantly lower odds of opioid use 
detected via urine drug screen for cannabis users. Our review did not 
report on the efficacy of pharmaceutically manufactured cannabinoid 
medications (e.g. dronabinol) as adjunctive medication in MOUD. To 
our knowledge, findings from only one study were excluded on this 
basis: Bisaga et al. (2015) randomized patients undergoing a naltrexone 
induction to receive dronabinol or a placebo and observed significantly 
lower severity of withdrawal among patients randomized to dronabinol. 
However, a secondary finding of this study pertaining to cannabis use 
during the trial was retained in the review. 

This review is also limited by certain methodological shortcomings 
of the included research. Many studies were limited by small sample 
sizes, short observation periods, and over-representation of certain pa-
tients (particularly white males). As noted, the included studies 
exhibited a high degree of heterogeneity with respect to the measure-
ment of cannabis use, with some studies measuring cannabis use in 
much greater detail (e.g., repeated frequency measures throughout 
treatment) than others (e.g., any use at treatment baseline). There are 
several factors contributing to this lack of consistency. First, a univer-
sally accepted and scientifically supported standardized unit to measure 
cannabis (or cannabinoid content, e.g., THC) exposure has yet to be 
established and implemented across studies (although some have been 
proposed, e.g., (Freeman & Lorenzetti, 2020)). Second, the majority of 
studies were not explicitly focused on the influence of cannabis use on 
treatment outcomes; as a result, crude measurements of any cannabis 
use (either self-reported or positive urine screens) at treatment baseline 
or over the treatment period were often used. These measures may fail to 
capture a biological effect if one does exist, as the time between the 
actual exposure and the outcome is likely to vary widely between pa-
tients in a given study. In addition, studies lacking an explicit cannabis- 
related objective rarely accounted for potentially important confound-
ing or mediating factors (e.g., social and economic adversities, medi-
cation dose, treatment satisfaction, co-occurring substance use patterns, 
opioid withdrawal and craving). However, given the generally non- 
significant cannabis-related findings of these broader studies, coupled 
with the mixed results of the 15 studies with cannabis as a primary focus, 
the overall consensus of this review is unlikely to be biased by selective 
reporting or unpublished null data. While several of the review’s find-
ings emerged from randomized controlled trials, cannabis was not the 
randomized intervention in any of these studies. Given high rates of 
cannabis use during MOUD, clinical trials involving plant-based can-
nabinoids (vs. placebo) are a critical next step towards understanding 
the therapeutic applications of cannabis in real-world OUD treatment 
settings. Finally, no studies collected detailed data on the type of 
cannabis used or method used to consume it. Biochemical and phar-
macological exploration of cannabis’ interaction with the endogenous 
cannabinoid system has given rise to a theory known as the “entourage 
effect” (Ben-Shabat et al., 1998; Russo, 2011), which suggests that 
whole cannabis might serve as a more suitable treatment candidate than 
any cannabinoid alone (e.g., CBD, THC or pharmaceutical formulations 
of THC such as dronabinol); however, pilot trials will be needed to 
determine optimal cannabis chemovars (colloquially referred to as 
“strains” (Russo, 2018)), as each is likely to produce different effects 
based on its own unique composition of cannabinoids (most notably 
THC and CBD) and terpenoids (components that are responsible for the 
aroma and flavour of the plant and have a synergistic relationship with 
cannabinoids (Russo & Marcu, 2017)). Considering the newly legal 
status of non-medical cannabis in Canada, collecting patient data on 
desired and perceived effects of different cannabis products and modes 
of consumption would be a feasible and useful preliminary step. 

5. Conclusions 

In this review summarizing the relationship between cannabis use 
and a number of treatment outcomes among patients engaged in MOUD, 
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we did not find consistent or compelling evidence to support either of 
the opposing claims that co-use of cannabis is detrimental or beneficial 
to treatment success, as the majority of studies did not record a statis-
tically significantly association between cannabis use and treatment 
outcomes. For each outcome of interest, a small number of studies 
produced evidence to suggest a beneficial or impeding role of concurrent 
cannabis use. The exception was withdrawal, for which we did not find 
any evidence to suggest a worse outcome for cannabis users. Many of the 
reviewed studies were not designed to measure an independent effect of 
cannabis and are thus subject to bias. Given prevalent co-use of cannabis 
by people in MOUD, there is a clear need for rigorous experimental 
research to establish the feasibility and effectiveness of adjunctive 
cannabis for OUD pharmacotherapy—particularly in the early stages of 
treatment when withdrawal may be more severe. The current state of 
evidence would also be strengthened by more observational studies 
designed with cannabis use as a primary exposure of interest. The ma-
jority of studies did not find treatment outcomes to differ by cannabis 
use. Given high rates of cannabis use documented among patients, 
medication-based treatment programs should reconsider punitive pol-
icies that treat ongoing cannabis use as a "non-compliant" patient 
behaviour, as the evidence reviewed here would suggest that such pol-
icies may pose a higher threat to treatment success than cannabis use 
itself. Clinicians who work with individuals using cannabis concurrently 
during MOUD should take a patient-centered approach to ensure that 
cannabis use plays a supportive, rather than interruptive, role in their 
treatment progress. 
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