
Northwest ATTC presents:
Time Trends in Cannabis Use, Cannabis Use Disorder and Psychiatric Comorbidity: 

Individual and State-Level Influences

Thank you for joining us!
The webinar will begin shortly.

• Participants are automatically muted during this presentation

• Got questions? Type them into the chat box at any time and they will be answered at the end of the 
presentation.

• An ADA-compliant recording of this presentation will be made available on our website at: 
http://attcnetwork.org/northwest



Q&A

Questions? Please type them in 
the chat box!

?



Surveys

Look for our surveys in your inbox!

We greatly appreciate your feedback! 
Every survey we receive helps us 

improve and continue offering our 
programs.

It only takes 1 minute to complete!



Certificates
Certificates of Attendance are available 

for live viewers!
Viewing Groups: 

Please send each individual’s 
name and email address to 

northwest@attcnetwork.org
within 1 business day.

Your certificate will be emailed within a week to the address you registered 
with.
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• Potential benefits and harms of adult cannabis use 
• Definitions of Cannabis Use Disorder (CUD) 
• The changing cannabis “landscape”: Potential environmental 

influences on the prevalence of adult cannabis use and CUD
• Time trends in the prevalence of adult CUD
• State medical and recreational cannabis laws and adult CUD
• CUD trends by comorbidity
Chronic pain
Psychiatric disorders

Presentation overview



Cannabis: Potential individual & 
societal benefits

Potential individual benefits:
• Enjoyment
• To treat medical conditions, e.g. pain, nausea in cancer 

patients, epilepsy, obesity, AIDS wasting disease, 
addiction to other substances, autoimmune disorders

• Civil liberties, freedom from fear of arrest
Potential societal benefits:
• Social justice aims
• Business and job growth
• State and local tax revenue



A potential benefit? cannabis as treatment for medical conditions: 
meta-analysis of randomized clinical trials

Solmi M et al., Brit Med J 2023
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A potential benefit? cannabis as treatment for medical conditions: 
meta-analysis of randomized clinical trials

Fisher E et al., Pain 2021 Placebo    Cannabis  
Better        Better

Neuropathic pain <1 day

Acute pain

Cancer pain

Neuropathic pain >4 weeks

MS pain >4 weeks

MS pain spasticity

MS progression
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Additional review  of cannabis for pain in randomized clinical trials

Outcomes N
RCT 
Type

Summary

Overall Chronic pain 151 RCT Little to no difference 
compared to placebo

Overall Chronic pain 63 Parallel Possible slight pain reduction

Overall Chronic pain 90 Crossover Little to no difference 
compared to placebo

Fibromyalgia 83 RCT Pain reduction uncertain

Fibromyalgia 58 Parallel Slight pain reduction

Giossi R et al., Pain Ther 2022



.

Why are the study results so different from people’s beliefs?

• Reviewed 56 randomized clinical trials for pain
• Unusually high positive response in placebo groups
• This response suggests that reported improvements in pain may be 

attributable to a placebo effect or favorable expectancies of 
cannabinoid effects rather than a biological treatment effect

• This becomes an issue if cannabis has adverse secondary 
conseuqences



• First things first: cannabis does not have the same morbidity/mortality 
profile of opioids

• However, cannabis is not a harmless substance 

Cannabis: potential harms 



Meta-analysis: observational studies of harms of cannabis in pregnant 
women, drivers, & patients with psychosis

Solmi M et al., Brit Med J 2023



Meta-analysis – adverse outcomes of cannabis in pregnant women, 
drivers, & patients with psychosis

Solmi M et al., Brit Med J 2023



Meta-analysis – adverse outcomes of cannabis use 
in the general population and in healthy individuals

Solmi M et al., Brit Med J 2023



Cannabis use and
incident psychotic disorder across Europe and Brazil:

a multi-center case-control study, n=2,138

DiForti et al, Lancet Psychiatry 2019 

Cannabis potency exposure: 
high-potency:  THC ≥10% 
low-potency:   THC <10% 

Cannabis comparison

Community 
controls
N=1237

Psychotic 
patients
N=901

Any lifetime use 46% 65%
High-potency use 19% 37%



Cannabis use and
incident psychotic disorder across Europe and Brazil:

a multi-center case-control study, n=2138

DiForti et al, Lancet Psychiatry 2019; D’Souza et al., World J Bio Psychiatry 



.

Increased risk found for other potential adverse outcomes 
of CUD or cannabis use

Outcome Population Citation

Cardiovascular events 59,528 Canadian residents Bahji et al., Addiction 2023

Cannabinoid hyperemesis 
syndrome 

55,549 U.S. inpatients Patel et al., Psychosomatics 2019

Perioperative morbidity & 
mortality

12,422 U.S. non-cardiac 
inpatients

Potnuru et al., JAMA Surgery 2023

Psychotic and non-psychotic 
bipolar and unipolar disorder

6,651,765 Danish adults Jefsen et al., JAMA Psychiatry 2023

Psychosocial problems 36,309 U.S. adults Gutkind et al., Drug Alch Depen 2021

Cannabis use disorder, cannabis 
dependence

Multiple clinical and 
general population studies

Hasin et al., Am J Psychiatry 2013



DSM-IV DSM-5 
Cannabis Use DisorderAbuse Dependence

Diagnostic Criteria
Failure to fulfill obligations X -- X
Hazardous use X -- X
Cannabis-related legal problems X -- --
Social/interpersonal substance-related problems X -- X
Tolerance -- X X
Withdrawal -- -- X
Persistent desire/unsuccessful efforts to cut down -- X X
Using more/longer than intended -- X X
Neglect of important activities -- X X
Great deal of time spent in cannabis-related 
activities 

-- X X

Psychological/physical cannabis-related problems -- X X
Craving for cannabis -- -- X

Diagnostic Threshold 1+ criteria 3+ 
Criteria

Mild: 2-3
Moderate: 4-5

Severe: ≥6

DSM-IV and DSM-5
Cannabis Use Disorder Criteria

Am Psychiatric Assn 2013; 2022; Hasin et al., Am J Psychiatry 2013
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Risk of Cannabis Use Disorder Among 
Individuals Who Use Cannabis



.

Risk for cannabis use disorder by frequency of use at initial assessment: 
data from 6 studies, 40,984 study participants, 3-17 years later

Initial cannabis use frequency
Relative risk of 

Cannabis Use Disorder
Never reference
1-11 days/year (yearly) 2.03

1-3 days/month (monthly) 4.12

1-4 days/week (weekly) 8.37

5-7 days/week (daily) 16.99
Significance of overall model: p<0.0001

Robinson T et al., Drug Alch Depend, 2022 



At least 3 of these symptoms develop within a week after cessation of heavy, 
prolonged use:
• Depressed mood
• Decreased appetite or weight loss
• Sleep difficulty (i.e., insomnia, disturbing dreams)
• Restlessness
• Nervousness or anxiety
• Irritability, anger or aggression
• ≥1 of the following: abdominal pain, shakiness/tremors, sweating, fever, chills, 

headache

Symptoms cause distress or impairment, and are not attributable to another medical 
condition or another mental disorder, including intoxication or withdrawal from another 
substance.

Cannabis withdrawal in DSM-5-TR



At least 3 of these symptoms develop within a week after cessation of heavy, 
prolonged use:
 Depressed mood
 Decreased appetite or weight loss
 Sleep difficulty (i.e., insomnia, disturbing dreams)
 Restlessness
 Nervousness or anxiety
 Irritability, anger or aggression
• ≥1 of the following: abdominal pain, shakiness/tremors, sweating, fever, chills, 

headache
Patients may perceive cannabis as effective for treating symptoms of psychological 
problems because the symptoms decrease when they use cannabis, when what they are 
actually doing is perpetuating ongoing cannabis withdrawal

Cannabis withdrawal in DSM-5-TR: 
overlap with symptoms of psychiatric disorders



Potential influences on the prevalence of 
cannabis use and CUD:

The changing cannabis landscape

• Changing attitudes and beliefs
• Changing product potency
• Changing state cannabis laws & legal availability 
• Commercialization (marketing, advertising)



0

2

4

6

8

10

12

14

Av
er

ag
e 

Δ
9 
-T

H
C

 %

Year

Average ∆-THC9 Concentration of Illicit Cannabis 
Samples Seized by DEA, 1995-2014, 2008-2017

ElSohly et al., 2016; 2021



15%-20%

15%-20%

40%-80%

40%-80%

• Types of products 
and routes of 
administration 
have changed

• Now much 
stronger than in 
earlier years

    (Spindle et al., 2019)  



Status of cannabis in the U.S.

• In 1800s, marijuana used for many medical 
purposes, but became less important with 
development of synthetic painkillers

• Public view transformed in 1930s after 
Mexican immigrants introduced recreational 
marijuana; anti-marijuana and anti-immigrant 
views sometimes blended 

• 1936 Am J Nursing: “marijuana user will 
suddenly turn with murderous violence on 
whoever is near…run amuck with knife, ax, 
gun”

• Public propaganda: Reefer Madness (”the burning weed with its roots 
in hell” https://www.youtube.com/watch?v=sbjHOBJzhb0), scare 
tactics

• Public opinion has fluctuated markedly over time

https://www.youtube.com/watch?v=sbjHOBJzhb0


Trends in no perceived risk of cannabis attitudes, 
adults age 18+, 2002-2018, NSDUH

Compton et al., Lancet Psychiatry 2016



Trends in perceiving great risk of cannabis use, 
adults age 18+, 2002-2018, NSDUH

Compton et al., Lancet Psychiatry 2016



Trends in 
perceived risk: 

differ by 
substance
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Smoking Marijuana Weekly Using Cocaine Weekly
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Smoking One or More Packs of Cigarettes per Day

- Perceived risk of 
alcohol, cocaine, 
heroin, cigarettes 
higher than 
cannabis, and 
stable over time

- Perceived risk of 
cannabis use 
decreasing over 
time



GALLUP polls of U.S. adults: should marijuana 
be legal for recreational use?

November, 2021



As of today:
• Recreational marijuana is legal for adults in 21 states + D.C. 
• Medical marijuana is legal in 39 states + D.C.

States with medical cannabis laws (MCL) and 
recreational cannabis laws (RCL)



Cannabis industry and commercialization – U.S.



Time Trends in 
Cannabis Use and Cannabis Use Disorder 

among U.S. adults



Trends in 12-month prevalence of marijuana use among MTF 
adult panel respondents, modal age 19-50, by age group

http://monitoringthefuture.org/pubs/monographs/mtfpanelreport2022



http://monitoringthefuture.org/pubs/monographs/mtfpanelreport2022

Trends in prevalence of daily marijuana use among MTF adult 
panel respondents, modal age 19-50, by age group



Adult prevalence of past-year cannabis use & cannabis use 
disorder, 2001-2002 & 2012-2013
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Adult cannabis use and DSM-5 cannabis use disorders 
2002-2017, NSDUH

• DSM-IV CUD remained stable, while use and daily use increased

• DSM-5 CUD (proxy; 2 of 9 criteria) increased, with increases seen 
in the mild category; DSM-5 considered “more sensitive”

• DSM-5 craving and withdrawal missing in NSDUH, so unclear how 
results would have looked if these were included



Veterans Health Administration: Health Data

• Veterans Health Administration (VHA): the largest 
integrated healthcare system in the U.S.

• 9 million patients enrolled who were veterans in the U.S. 
armed forces

• VHA Electronic Health Records (EHR) data include medical 
and psychiatric diagnoses, treatment, prescriptions, 
mortality etc.

• These data are used for a wide variety of research purposes
• We have used VHA data to study CUD prevalence trends 

and associations



ICD-9-CM and ICD-10-CM Cannabis Use Disorder: 
Veterans Administration Patients, 2005-2019

Hasin et al, Am J Psychiatry 2022



ICD-10-CM



ICD-9-CM



Role of state medical 
and recreational 

cannabis legalization 
in cannabis trends



How could more permissive cannabis laws 
increase cannabis use (and harms)? 

By increasing desirability. 
• Signaling that because cannabis use is legal, it is safe
• Permitting advertising 
• Reducing disapproval & perceived harmfulness.

By increasing availability. 
• Via dispensaries, retail outlets, online sources, home 

delivery, home cultivation

By permitting an emerging for-profit cannabis industry 
• Aims to increase the numbers of consumers
• Aims to increase the amounts that consumers use



Recreational cannabis laws (RCL), marijuana use and DSM-IV CUD 
NSDUH surveys, 2008-2016 (n=495,796)

Age 
groups

Any marijuana use Frequent use DSM-IV Cannabis use 
disorder

% 
Pre
RCL

% 
Post 
RCL aORa

% 
Pre
RCL

% 
Post 
RCL aORa

% 
Pre
RCL

% 
Post 
RCL aORa

12-17 4.76 5.28 1.12 1.07 1.19 1.12 2.18 2.72 1.25*

18-25 13.06 14.03 1.09 4.64 5.08 1.10 3.62 3.48 0.96

26+ 5.65 7.10 1.28* 2.13 2.62 1.24* 0.90 1.23 1.36*
a aOR = odds ratios, compared to non-RCL states, adjusted for individual, state sociodemographics

    * p<0.05

Cerdá et al., JAMA Psychiatry 2020



State Medical and Recreational Cannabis Laws 
and Risk of CUD in VHA patients

• Veterans Health Administration (VHA) patients are an important at-
risk population for CUD due to high rates of psychiatric disorders 
and chronic pain

• Research question: Did state MCL and RCL play a role in the 
increasing CUD prevalence in VHA patients?



Methods: VHA electronic health records (EHR), 2005-2019 

• Sequential yearly EHR data from each year
• Sample: 3.2-4.6 million patients each year with ≥1 VHA primary 

care, emergency, or mental health visit in that year 
• Measures: CUD diagnoses according to ICD-9-CM & ICD-10-CM 
• Analysis: 

• Linear binomial regression: to derive adjusted prevalence rates 
of CUD, 2005-2019, grouped by 2019 state law status

• Difference-in-difference (DiD) analysis: to estimate change in 
state CUD rates pre- and post-MCL and RCL enactment, 
adjusted for overall national trends



Trends in CUD prevalence in VHA patients, 2005 - 2019, 
by state cannabis law status at the end of 2019

Hasin et al., JAMA Psychiatry 2023



Percent Of Total Increase In CUD Prevalence 
Accounted For By MCL and RCL: Age 18-75

No change No CL to MCL Only MCL Only to MCL+RCL

From results in Hasin et al., JAMA Psychiatry 2023



Percent Of Total Increase In CUD Prevalence 
Accounted For By MCL and RCL: Age 18-34

• Results were not significant for those aged 18 - 34 

Hasin et al., JAMA Psychiatry 2023



Percent Of Total Increase In CUD Prevalence 
Accounted For By MCL and RCL: Age 35-64

No change No CL to MCL Only MCL Only to MCL+RCL

Hasin et al., JAMA Psychiatry 2023



Percent Of Total Increase In CUD Prevalence 
Accounted For By MCL and RCL: Age 65-75

No change No CL to MCL Only MCL Only to MCL+RCL

Hasin et al., JAMA Psychiatry 2023



Trends in CUD prevalence in VHA 
patients by clinical comorbidity



Trends in CUD diagnoses, 2005-2019, 
VHA patients, by chronic pain

(diagnoses of medical conditions associated with pain)

Mannes Z et al., Pain 2023



CUD prevalence in VHA patients with and without chronic pain, 
by state cannabis law status at the end of 2019 

Hasin et al., Lancet Psychiatry 2023



Trends in CUD diagnoses, VHA patients 
by most common psychiatric disorders, 2005-2019

Livne et al., in press, Am J Psychiatry



Trends in CUD diagnoses, VHA patients 
by most common psychiatric disorders, 2005-2019

Livne et al., In press, Am J Psychiatry



Strengths, Limitations, and Future Research Directions

• Strengths: N’s of 3.2-4.5 million/year; many years of data; important, 
vulnerable population; findings robust to 1-year lags and legally permitted 
dispensaries

• Limitations: CUD diagnoses made by providers; may have missed milder 
cases; VHA patients are not nationally representative

• Future Research Directions 
 Influence of comorbidity on MCL/RCL effects
 MCL/RCL effects on opioid and other outcomes 
 Study cohorts of patients to examine change in prescribed opioids or 

psychotropic medications on subsequent risk for incident CUD



Study Implications

• The need is increasing for screening & treatment of CUD, 
especially in patients with chronic pain and with psychiatric 
disorders

• This need may be greater in MCL and RCL states
• Discussions with patients about cannabis use need to take into 

account widespread beliefs in its safety and efficacy which may be 
fostered by a growing for-profit cannabis industry using techniques 
used by the tobacco and opioid industries



Contact information: 
dsh2@cumc.Columbia.edu
Deborah.hasin@gmail.com 
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