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Brief Context of Cannabis Use in the US and Michigan



Findings from the National Survey on Drug Use and Health (NSDUH)

▪ The National Survey on Drug Use and Health 
(NSDUH) is an annual cross-sectional survey that 
began in 1971

▪ It is conducted in all 50 states and the District of 
Columbia

▪ Now includes ~70,000 participants

▪ Provides nationally-representative information 
on tobacco, alcohol, and other drug use, mental 
health, and other health-related issues

Substance Abuse and Mental Health Services Administration. (2020). Key substance use 
and mental health indicators in the United States: Results from the 2019 National Survey 
on Drug Use and Health (HHS Publication No. PEP20-07-01-001, NSDUH Series H-55). 
Rockville, MD: Center for Behavioral Health Statistics and Quality, Substance Abuse and 
Mental Health Services Administration. Retrieved from https://www.samhsa.gov/data/

https://www.samhsa.gov/data/


How Many Americans Use Cannabis? 

▪ 48.2M (17.5%) of 
those aged 12 or 
older

▪ 84.3% of those who 
used a drug other 
than alcohol or 
tobacco used 
cannabis



Michigan: 20.8%South Dakota: 11.1%

District of Columbia: 27.4%



Trends in Past Year Cannabis Use

▪ The percentage of people aged 
12 or older who used cannabis 
in the past year increased from 
11.0% (~25.8 million) in 2002 to 
17.5% (~48.2 million) in 2019 

▪ The estimates for 2019 were 
higher than those 2002-2018



United States: 10.8%

Midwest: 10.8%

Michigan: 12.6%

United States: 16.7%

Midwest: 16.3%

Michigan: 20.8%



How Many Americans Started Using Cannabis in 2019?



Trends in Past Year Initiation of Cannabis Use

▪ The number of past year initiates of 
cannabis use increased from 2.2 million in 
2002 to 3.5 million in 2019

▪ This 2019 number was higher than the 
number in each year from 2002 through 
2018

▪ ~9,500 per day (people aged 12 or older 
who initiated cannabis use in 2019)



United States: 1.8%

Midwest: 1.9%

Michigan: 2.0%

United States: 2.3%

Midwest: 2.5%

Michigan: 3.2%



Other Key Contextual Issues …



Frequency of Cannabis Use Is Increasing

Source: Compton et al., 2016



Increasingly, Cannabis Use Is Perceived As Low Risk/Less Risky

“How much do people risk harming themselves physically 
and in other ways when they smoke marijuana once or twice 
a week?” 

Sources: Compton et al., 2016; NSDUH



Recent Changes in US Public Opinion 



Increases in Media and Advertising 



Increases in Cannabis Potency

Average THC content of DEA-seized cannabis samples by year

Sources: ElSohly et al., 2016; ElSohly et al., In Press



Increasing Number of States Passing Medical and Recreational Cannabis Laws

Timeline of State Cannabis Laws

Sources: https://www.ncsl.org/bookstore/state-legislatures-magazine/marijuana-deep-dive.aspx



Brief Overview of Medical Cannabis



Medical Cannabis Laws in the US

• Laws vary by state; however, they generally have the following characteristics in 
common:

• An individual must have one or more of a set of qualifying conditions

• A physician documents that the individual has one of these conditions and signs 
a form that is submitted to the state

• The state provides a card as verification that a patient can possess cannabis

• The patient can then either grow a small amount of cannabis or obtain it from a 
“caregiver”  

• The cards must be renewed to remain valid



Michigan Medical Marihauna Act

• Proposal 1 “Michigan Medical Marihuana Act” (Approved by 63% of voters on Nov. 4, 2008; 
Effective: Dec. 4, 2008)

• Approved conditions include cancer, glaucoma, HIV, AIDS, hepatitis C, amyotrophic lateral 
sclerosis, Crohn's disease, agitation of Alzheimer's disease, nail patella, cachexia or wasting 
syndrome, severe and chronic pain, severe nausea, seizures, epilepsy, muscle spasms, multiple 
sclerosis, and PTSD*
• PTSD was not an allowable condition under the original Michigan Medical Marihuana Act of 2008

• Added in 2014 via petition to the Michigan Medical Marihuana Review Panel

• Possession/Cultivation: Patients may possess up to 2.5 ounces of usable cannabis and 12 
plants



As of November 2020:

▪ 36 states and 4 
territories have 
approved medical 
cannabis programs

▪ 15 states and 3 
territories have also 
approved adult 
cannabis programs

Source: https://www.ncsl.org/research/health/state-
medical-marijuana-laws.aspx#3



Source: https://www.mpp.org/issues/medical-marijuana/state-by-state-medical-marijuana-laws/medical-marijuana-patient-numbers/



Numbers of Patient-Reported Qualifying Conditions for Medical Cannabis Licenses in the US, 1999–2017

Source: Boehnke et al., 2019
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Qualifying Medical Conditions among Medical Cannabis Patients in Michigan in 2018 

Source: Brisbo, Michigan Medical Marihuana Act Statistical Report with Program Information 

and Financial Data For Fiscal Year 2018



What Are Potential Benefits and Harms of using Cannabis?



• 2017 Report from the 
National Academies of 
Sciences, Engineering, and 
Medicine offers a review of 
research

• Summarizes the state of 
evidence regarding what is 
known about the health 
impacts of cannabis and 
cannabis-derived products

• An update is in the works 
for this year



• Public health implications of legalising
the production and sale of cannabis for 
medicinal and recreational use

– Hall et al., Lancet, 2019

• Summarizes the evidence (or lack 
thereof) regarding the potential 
therapeutic benefits of cannabis and 
cannabinoids

• Like many other reviews in this area, it 
combines data from studies evaluating 
different cannabis types/products (plant-
based vs. synthetic [e.g., nabilone])

• Findings from trials of synthetics may not 
translate/generalize to medical cannabis 
cardholders in the community



Potential Harms Associated with Cannabis Use

Sources: Volkow et al., 2014; Hall et al., 2019



Cannabis Use Disorder

Source: Hasin, 2018

• Cannabis use disorder is a serious psychiatric 
condition that involves the continued use of 
cannabis despite impairment in psychological, 
physical, and/or social functioning

• Recent meta-analysis (Leung et al., 2020): 

• One in five (~22%) individuals who use 
cannabis had a CUD (~13% had what is 
formerly referred to as Cannabis Abuse, and 
~13% had what is formerly referred to as 
Cannabis Dependence)

• For young adults, risk of CUD is ~33% if used 
regularly (weekly/daily)



Transitions to Substance Dependence

• Lopez-Quintero et al., 2011: The cumulative probability estimate of transition to dependence was 67.5% for those who use nicotine, 

22.7% for those who use alcohol, 20.9% for those who use cocaine, and 8.9% for those who use cannabis



• Hasin & Walsh, J Clin Med, 2021

• National Epidemiologic Survey 
on Alcohol and Related 
Conditions (NESARC) 2001–
2002 and NESARC-III 2012–2013

• Comorbidity with other 
psychiatric disorders is the 
norm

• Most pronounced with respect 
to other substance use 
disorders





What Do We Know about Individuals Who Use 
Medically?

• Most of what we know about individuals who use cannabis comes from 
selected samples and population-based studies of individuals who use 
cannabis for any reason















• In 2013, the NSDUH added the question: “Earlier, you reported using 
marijuana in the past year. Was any of your marijuana use in the past 12 
months recommended by a doctor?” 

• Participants were divided by whether or not they answered yes or no to this 
question

• The primary aim was to understand similarities and differences 
between adults who use cannabis medically versus those who use for 
purely recreational purposes in a nationally-representative sample



Source: Lin et al., 2016



• Nonetheless, additional research that moves beyond more general 
characterizations of medical cannabis patients, especially from cross-
sectional studies, is needed to advance the field’s collective 
understanding of this growing population subgroup

• More information is needed about how medical cannabis use relates to 
physical and mental health, functioning, pain, and other substance use 
(e.g., opioids) over time



Mental Health Relevant Findings from:

Medical Marijuana: Longitudinal Trajectories in Use, Pain, and Functioning

• NIDA R01 DA033397

• PI: Mark Ilgen, PhD



Study Design

Credit: EMILY MICHOT EMICHOT@MIAMIHERALD.COM



Sample

• Adults ages 21 years or older with scheduled appointments to obtain medical cannabis certification or 
recertification were approached by research assistants (RAs) in waiting areas at participating clinics in 
Michigan

• RAs provided a description of the study and obtained written informed consent for a brief, self-
administered screening survey to assess eligibility for a cohort study

• Eligibility criteria for cohort inclusion included: self-reported pain (“usual pain”) in the past month of >5 
on a zero–10 numeric rating scale (Farrar et al., 2001), and self-reported severe/chronic pain as a 
qualifying condition for seeking medical marijuana certification or recertification

• Women who reported pregnancy and individuals seeking medical cannabis certification or 
recertification for Alzheimer’s disease or cancer were excluded from the cohort 

• Of the 2,569 adults who presented to the study clinics during recruitment from February, 2014 to June, 
2015, 1,485 (58%) completed screening, and of those, 801 (54%) met eligibility, provided additional 
informed consent, and agreed to participate in the cohort study



Description of the Cohort (n=801)

Baseline characteristics of the sample (n=801)

n (%) / M (SD)

Age (years) 45.8 (12.8)

Male 418 (52%)

White 647 (81%)

Employed full/part time 316 (40%)

Current medical cannabis cardholder 520 (66%)

Daily/almost daily cannabis use (past 6 months) 589 (73%)

Cannabis use within 1 hour of waking 268 (34%)

Pain level (NRS-1) 7.1 (1.4)

Mental health functioning score (SF-12) 44.8 (11.7)

Physical health functioning score (SF-12) 33.6 (7.8)



Recent Longitudinal Findings

Credit: Lisa Parker | Daily Trojan





Background

• Consistent pre-clinical, clinical, and epidemiological research documents a withdrawal 
syndrome during periods of cessation from sustained cannabis use

• Led to the addition of cannabis withdrawal syndrome (CWS) in the most recent Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5)

• Features of cannabis withdrawal include anxiety, sleep difficulties, decreased appetite, 
restlessness, depressed mood, and irritability

• Previous studies of individuals who use cannabis show the clinical significance of cannabis 
withdrawal symptoms, which are associated with:

• Impaired functioning

• Greater difficulty reducing or stopping use

• Poorer treatment outcomes

• Increased likelihood of relapse



Cannabis Use Disorder and Cannabis Withdrawal Syndrome

▪ Cannabis withdrawal syndrome (CWS) was first 
included in the DSM–5 in 2013

▪ Three (or more) of the following symptoms 
following cessation of prolonged use :

▪ Irritability, anger, or aggression

▪ Nervousness or anxiety

▪ Difficulty sleeping (e.g., insomnia, disturbing 
dreams)

▪ Decreased appetite or weight loss

▪ Restlessness

▪ Depressed mood

▪ Somatic symptoms, such as headache, 
sweating, nausea, vomiting, or abdominal 
pain

Source: Hasin, 2018



Background

• In national samples, ≥1/3 (33%) of individuals who regularly use 
cannabis experience CWS

• In a prior cross-sectional baseline report from this study, ~2/3 (66%) of 
medical cannabis patients reported cannabis withdrawal symptoms 
during periods of abstinence 

• Although cannabis withdrawal is an important health issue related to 
health and functioning, and may be especially salient for those who use 
medically, the vast majority of prior studies are cross-sectional

• Longitudinal patterns of cannabis withdrawal are poorly understood



Aims

• To assess cannabis withdrawal symptoms over two years among a 
cohort of individuals using medical cannabis for pain

• To empirically ascertain cannabis withdrawal symptom classes/groups

• To examine the degree of stability and change of withdrawal symptom 
groups over time

• To identify predictors of the cannabis withdrawal symptom trajectories



Methods

• The sample for the present study included n=527 of the total n=801 
cohort participants

• All n=527 participants completed the Marijuana Withdrawal Checklist–
revised (MWC-R) at baseline, and at the 12- and 24-month follow-ups 



Methods 
 none mild moderate severe 

 
1) Shakiness/tremulousness 
 

0 1 2 3 

2) Depressed mood 
 

0 1 2 3 

3) Decreased appetite 
 

0 1 2 3 

4) Nausea  
 

0 1 2 3 

5) Irritability 
 

0 1 2 3 

6) Sleep difficulty 
 

0 1 2 3 

7) Sweating 
 

0 1 2 3 

8) Craving to smoke 
marijuana 

 

0 1 2 3 

9) Restlessness 
 

0 1 2 3 

10) Nervousness/anxiety 
 

0 1 2 3 

11) Increased aggression 
 

0 1 2 3 

12) Headaches 
 

0 1 2 3 

13) Stomach Pains 
 

0 1 2 3 

14) Strange dreams 
 

0 1 2 3 

15) Increased anger 
 

0 1 2 3 

 

• Withdrawal symptoms were assessed at each 
time-point using the Marijuana Withdrawal 
Checklist–revised (MWC-R)

• A validated 15-item measure of withdrawal 
symptoms that were assessed based on the last 
time the participant spent a significant time 
without using cannabis

• Symptoms are rated from none (0) to severe (3), 
coded as present or not for the purposes of this 
analysis

• Budney, A. J., Novy, P. L., & Hughes, J. R. (1999). 
Marijuana withdrawal among adults seeking 
treatment for marijuana dependence.  
Addiction, 94(9), 1311-1322



Methods

• Latent Class Analysis (LCA)
• Identifies discrete, mutually exclusive groups of individuals based on their responses to a series 

of observed variables 

• Separate LCAs, with 2-5 to classes, were conducted for the dichotomous MWC-R items

• Model selection was based on consideration of interpretability, parsimony and goodness of 
model fit

• Latent Transition Analysis (LTA) 
• Estimates the probability of transitioning between latent classes (statuses) of cannabis 

withdrawal symptoms across time (from baseline to 12-months to 24-months)

• Measurement invariance was imposed across the two time points to ensure that the 
interpretation of the latent classes was held constant











Discussion

• People using medical cannabis were spread across symptom classes defined by 
severity of withdrawal features, with the largest percentage of people in the mild 
class (41%), followed by the moderate severity class (34%) and the severe symptom 
class (25%)

• The symptoms with highest endorsement probabilities were sleep difficulties, 
irritability, and anxiety

• Cannabis withdrawal symptoms tended to be more severe in younger people, 
people with mental health problems, people who had a longer history of cannabis 
use and people who used more frequently or in larger amounts

• Smoking cannabis – rather than eating or topically applying it – was correlated with 
worse withdrawal symptoms



Discussion

• From the longitudinal results, the majority of participants remained in 
their initial withdrawal class throughout the two-year study period, 
with the highest stability among those within the mild withdrawal 
symptom group at baseline 

• Of those who transitioned to another symptom class, transitioning to 
milder symptoms was slightly more common than transitioning to more 
severe symptoms



Overall Discussion, Limitations, and Future Directions



Key Points

• Cannabis use appears to be increasing 

• Over 2/3 of US now live in states with comprehensive medical cannabis laws

• Individuals who use cannabis medically are somewhat distinct from those who use 
recreationally

• Tend to have poorer mental health and physical health functioning 

• A majority (~59%) of individuals who use cannabis medically experience moderate-
to-severe withdrawal symptoms



Some Common Limitations

• Self-reported, observational data

• Difficulty measuring extent of cannabis use

• No data on strain (indica, sativa, etc.) 

• See Vandrey et al. JAMA, 2015

• Generalizability

• Only from select clinics in Michigan

• Severe/chronic non-cancer pain is the primary presenting condition



Some concluding thoughts and future directions…

• Given increased access to cannabis (legalization) and actual use, need to better identify at-risk 
individuals and understand how to minimize harms

• Especially for certain subgroups, who may be differentially affected (e.g., those at greater 
risk for mental health problems, those with existing psychiatric conditions, etc.)

• Treatment for Cannabis Use Disorder is difficult, but there are some encouraging types of 
treatment (e.g., see Budney et al., Eur Arch Psychiatry Clin Neurosci, 2021)

• Three common are motivational enhancement (MET), cognitive–behavioral (CBT) and 
contingency management (CM) interventions

• CM - monetary incentives given with documented abstinence – with MET and/or CBT may 
be most efficacious

• However, prevention of negative sequalae related to cannabis use is preferable



Rethink Cannabis Measures and Constructs?



Some concluding thoughts and future directions…

• Potential impact of cannabis use on health utilization outcomes has 
been understudied

• Does medical cannabis use affect other treatment adherence? What are 
treatment outcomes? 

• Can we intervene in other ways on qualifying conditions that may 
impact cannabis use and health and functioning?



Thank You!

Contact Information: 

Kipling M. Bohnert, PhD

Department of Epidemiology and Biostatistics

909 Wilson Road Room B601

East Lansing, Michigan 48824

bohnertk@msu.edu

mailto:bohnertk@msu.edu

