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Why conduct research with young adults 
between the ages of 18-25?



Past year cannabis use by age group
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Washington 
Young Adult Health 
Survey (YAHS)

• Funded by Division of Behavioral 
Health & Recovery (DBHR):
• Sarah Mariani
• Sandy Salivaras

• Young Adult Health Survey Team:
• Jason Kilmer
• Mary Larimer
• Isaac Rhew
• Alice Yan
• Rose Lyles-Riebli

Washington State Health Care Authority (Division of Behavioral 
Health and Recovery) (PI: Kilmer). 



Young Adult Health Survey Recruitment
• Aimed to collect all Year One data before the first store 
opened in July 2014
• 69.3% collected before the first store opened 
• Remaining 30.7% collected into August 2014

• Only 18 stores had opened statewide in July
• Only 31 stores had opened by August



Young Adult Health Survey Recruitment

•Participants recruited using a combination of direct mail 
advertising to a random sample from DOL, as well as 
online advertising (Facebook, Craigslist, Instagram, study 
web site, etc.)

•Assessed demographics on ongoing basis and modified 
strategies to recruit under-represented groups

•Convenience sample, not a random sample



Post-stratification weighting and analyses

• To improve generalizability, used post-stratification 
weights based on gender, race, and geographic region

• Weighted results are consistently very similar to non-
weighted



• Each year we collect data from a new cohort of 18-25 year olds

Young Adult Health Survey



Sample sizes over time
• Cohort 1 (2014): 2,101

• Cohort 2 (2015): 1,675

• Cohort 3 (2016): 2,493
• Cohort 4 (2017): 2,342

• Cohort 5 (2018): 2,412

• Cohort 6 (2019): 1,942
• Cohort 7 (2020) 1,643

• Cohort 8 (2021): 1,756

• TOTAL: 16,364



• Each year we follow up with previous cohorts

• Our 9th year of data collection is underway (and the cohort we 
recruited as 18-25 year olds in 2014 is now 26-33)

• Dr. Katarina Guttmannova applied for and obtained a secondary data 
analysis grant (NIDA grant R01DA047996, PI: Guttmannova)

Young Adult Health Survey





Kilmer, J.R., Rhew, I.C., Guttmannova, K., Fleming, C.B., 
Hultgren, B., Gilson, M.S., Cooper, R.L., Dilley, J., & Larimer, 
M.E. (2022). Cannabis use among young adults in Washington 
State after legalization of nonmedical cannabis. American 
Journal of Public Health, 112, 638-645.

• n=12,963 young adults in Washington over 6 
time points

• Included covariates for:
• Sex assigned at birth
• Race
• Ethnicity
• Geographic region of the state
• Age
• Attending 4 year college
• Full time employment status

• Computed post-stratification weights to further 
control for distribution across the samples



Kilmer, et al. (2022)



Any past year cannabis use

Kilmer, et al. (2022)



At least monthly cannabis use

Kilmer, et al. (2022)



DSM-5  Cannabis Use 
Disorder Criteria

MaCoun (2013), Frontiers in Psychiatry

Mild:  2-3 symptoms
Moderate:  4-5 symptoms
Severe:  6+ symptoms



Kilmer, et al. (2022)

At least 2 past-year CUD symptoms



What have trends looked like in the two 
years that followed?



Regression models:
Cohort 1 vs. Cohorts 2-8:
Compared to Cohort 1, significantly higher prevalence for
• Cohort 4 (t=2.29, p<.05; odds ratio = 1.171)
• Cohort 5 (t=2.96, p<.01; odds ratio = 1.222)
• Cohort 6 (t=2.11, p<.05; odds ratio = 1.163)
• Cohort 7 (t=2.41, p<.05; odds ratio = 1.196)
• Cohort 8 (t=4.19, p<.001; odds ratio = 1.361)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 43.27% 44.82% 40.94% 43.41% 44.42% 43.68% 40.39% 44.89% 43.24%

21-25 43.67% 47.09% 46.55% 49.75% 50.87% 49.61% 52.29% 55.21% 49.15%

TOTAL 43.51% 46.29% 44.76% 47.43% 48.49% 47.24% 47.94% 51.19% 46.99%

Any past year ”recreational”/non-medical/personal use:  
Final five cohorts higher than cohort 1

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Regression models:
Linear trend from Cohort 1 to Cohort 8:
Significant (t=4.27, p<.001)
Odds ratio = 1.030 (odds of recreational marijuana use are 3.0% higher with each successive year/cohort)
Age by cohort interaction:
Significant (t=2.65, p<.01)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 43.27% 44.82% 40.94% 43.41% 44.42% 43.68% 40.39% 44.89% 43.24%

21-25 43.67% 47.09% 46.55% 49.75% 50.87% 49.61% 52.29% 55.21% 49.15%

TOTAL 43.51% 46.29% 44.76% 47.43% 48.49% 47.24% 47.94% 51.19% 46.99%

Any past year ”recreational”/non-medical/personal use:  
Increasing over time

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 43.27% 44.82% 40.94% 43.41% 44.42% 43.68% 40.39% 44.89% 43.24%

21-25 43.67% 47.09% 46.55% 49.75% 50.87% 49.61% 52.29% 55.21% 49.15%

TOTAL 43.51% 46.29% 44.76% 47.43% 48.49% 47.24% 47.94% 51.19% 46.99%

Any past year ”recreational”/non-medical/personal use:  
Increasing over time

Model split by over/under 21
18-20:
No significant linear trend
21-25:
Significant increasing trend over time (t=5.46, p<.001)
Odds ratio = 1.058 (odds of recreational marijuana use are 5.8% higher with each successive year/cohort)

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Non-medical (or “recreational”) use in the past 
year by age group
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Regression models:
Cohort 1 vs. Cohorts 2-8:
Compared to Cohort 1, significantly higher prevalence for
• Cohort 5 (t=2.56, p<.01; odds ratio = 1.221)
• Cohort 6 (t=2.08, p<.05; odds ratio = 1.189)
• Cohort 7 (t=3.73, p<.001; odds ratio = 1.365)
• Cohort 8 (t=3.88,  p<.001; odds ratio = 1.379)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 24.08% 24.88% 21.19% 23.56% 27.06% 23.24% 23.17% 24.16% 23.95%

21-25 23.63% 23.56% 25.12% 28.07% 27.88% 29.55% 33.81% 33.86% 27.87%

TOTAL 23.81% 24.03% 23.84% 26.46% 27.62% 27.09% 29.99% 30.11% 26.45%

At least monthly ”recreational”/non-medical/personal use:  
Final four cohorts higher than cohort 1

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Regression models:
Linear trend from Cohort 1 to Cohort 8:
Significant (t=5.53, p<.001)
Odds ratio = 1.053 (odds of recreational marijuana use are 5.3% higher with each successive year/cohort)
Age by cohort interaction:
Significant (t=3.90, p<.001)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 24.08% 24.88% 21.19% 23.56% 27.06% 23.24% 23.17% 24.16% 23.95%

21-25 23.63% 23.56% 25.12% 28.07% 27.88% 29.55% 33.81% 33.86% 27.87%

TOTAL 23.81% 24.03% 23.84% 26.46% 27.62% 27.09% 29.99% 30.11% 26.45%

At least monthly ”recreational”/non-medical/personal use:  
Increasing over time

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Model split by over/under 21
18-20:
No significant linear trend
21-25:
Significant increasing trend over time (t=6.82, p<.001)
Odds ratio = 1.083 (odds of recreational marijuana use are 8.3% higher with each successive year/cohort)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 24.08% 24.88% 21.19% 23.56% 27.06% 23.24% 23.17% 24.16% 23.95%

21-25 23.63% 23.56% 25.12% 28.07% 27.88% 29.55% 33.81% 33.86% 27.87%

TOTAL 23.81% 24.03% 23.84% 26.46% 27.62% 27.09% 29.99% 30.11% 26.45%

At least monthly ”recreational”/non-medical/personal use:  
Increasing over time

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



At least monthly non-medical (or “recreational”) 
use by age group
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Regression models:
Cohort 1 vs. Cohorts 2-8:
Compared to Cohort 1, significantly higher prevalence for
• Cohort 7 (t=2.86, p<.01; odds ratio = 1.311)
• Cohort 8 (t=3.37,  p<.001; odds ratio = 1.374)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 16.51% 13.43% 13.30% 15.40% 18.56% 14.41% 15.21% 16.86% 15.57%

21-25 16.86% 16.21% 18.55% 18.42% 19.22% 21.39% 24.07% 24.59% 19.67%

TOTAL 16.72% 15.23% 16.85% 17.37% 19.03% 18.59% 20.84% 21.62% 18.18%

At least weekly ”recreational”/non-medical/personal use:  
Final two cohorts higher than cohort 1

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Regression models:
Linear trend from Cohort 1 to Cohort 8:
Significant (t=4.95, p<.001)
Odds ratio = 1.055 (odds of recreational marijuana use are 5.3% higher with each successive year/cohort)
Age by cohort interaction:
Significant (t=2.00, p<.05)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 16.51% 13.43% 13.30% 15.40% 18.56% 14.41% 15.21% 16.86% 15.57%

21-25 16.86% 16.21% 18.55% 18.42% 19.22% 21.39% 24.07% 24.59% 19.67%

TOTAL 16.72% 15.23% 16.85% 17.37% 19.03% 18.59% 20.84% 21.62% 18.18%

At least weekly ”recreational”/non-medical/personal use:  
Increasing over time

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



Model split by over/under 21
18-20:
No significant linear trend
21-25:
Significant increasing trend over time (t=5.62, p<.001)
Odds ratio = 1.078 (odds of recreational marijuana use are 7.8% higher with each successive year/cohort)

Cohort 
1 

(2014)

Cohort 
2 

(2015)

Cohort 
3 

(2016)

Cohort 
4 

(2017)

Cohort 
5 

(2018)

Cohort 
6

(2019)

Cohort 
7 

(2020)

Cohort 
8 

(2021)

Total across 
8 years

18-20 16.51% 13.43% 13.30% 15.40% 18.56% 14.41% 15.21% 16.86% 15.57%

21-25 16.86% 16.21% 18.55% 18.42% 19.22% 21.39% 24.07% 24.59% 19.67%

TOTAL 16.72% 15.23% 16.85% 17.37% 19.03% 18.59% 20.84% 21.62% 18.18%

At least weekly ”recreational”/non-medical/personal use:  
Increasing over time

Source: Young Adult Health Survey, 
Preliminary Data Report to DBHR, Kilmer (PI)



At least weekly non-medical (or “recreational”) 
use by age group
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Although 
21.62% 
use at 
least 

weekly 
(meaning 

most 
don’t), 
68.48% 

think the 
typical 
person 

their age 
uses 

weekly

Perceptions of non-medical cannabis use



Where people get 
cannabis
For 18-20 year olds…

Decreasing
* Getting it from friends
* Getting it from someone 
with a medical marijuana 
card

Increasing
* Giving money to someone
* Getting it from parents with 
permission
* Stole it from a 
store/dispensary



Where people get 
cannabis
For 21-25 year olds…

Decreasing
* Getting it from friends
* Gave money to someone
* Getting it from someone 
with a medical marijuana 
card
* Getting it at a party
* Getting it from family
* Getting it some other way

Increasing
* Bought from a retail store



Driving after cannabis use



Clinical and practical considerations                                                   
(with this age group in mind) 



(3) Academic outcomes for those in an 
academic setting (or hoping to go to college)



Cannabis and cognitive abilities

• Effects on the brain
• Hippocampus

• Attention, concentration, and memory
• Research with college students  shows impact on these even 24 

hours after last use (Pope & Yurgelun-Todd, 1996)
• After daily use, takes 28 days for impact on attention, 

concentration, and memory to go away (Pope, et al., 2001)
• Hanson et al. (2010):

• Deficits in verbal learning (takes 2 weeks before no differences with 
comparison group)

• Deficits in verbal working memory (takes 3 weeks before no difference with 
comparison group)

• Deficits in attention (still present at 3 weeks)

http://rds.yahoo.com/S=96062857/K=marijuana/v=2/SID=w/l=II/R=5/SS=i/OID=063dbaaa13dbc2ba/SIG=1hq1bbgoj/EXP=1117402328/*-http:/images.search.yahoo.com/search/images/view?back=http://images.search.yahoo.com/search/images?p=marijuana&ei=UTF-8&fr=FP-tab-img-t&fl=0&x=wrt&h=401&w=400&imgcurl=www.jackieguillory.com/images/blog_images/marijuana-leaf.jpg&imgurl=www.jackieguillory.com/images/blog_images/marijuana-leaf.jpg&size=54.2kB&name=marijuana-leaf.jpg&rcurl=http://www.jackieguillory.com/archives/2004/04&rurl=http://www.jackieguillory.com/archives/2004/04&p=marijuana&type=jpeg&no=5&tt=137,080&ei=UTF-8


More frequent cannabis use associated with 
lower grade point average, skipping more classes, 
less current enrollment, and being less likely to 
graduate on time (Arria, et al., 2013, 2015; Suerken, et al., 
2016; Meda, et al., 2017)

Relationship Between Cannabis Use and 
Academic Success



(2) Possible concerns related to suicide risk



Screening
• Screening suggestions

• Cannabis Use Disorder Identification Test-Revised (CUDIT-R)
• http://www.warecoveryhelpline.org/wp-content/uploads/2018/04/CUDIT.pdf

http://www.warecoveryhelpline.org/wp-content/uploads/2018/04/CUDIT.pdf


Source:  
Washington 
Recovery 
Helpline



Percentage endorsing item as a function of having a past year cannabis 
use disorder or no past year substance use disorder
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(1) Addiction risk and withdrawal 



Cash, M.C., Cunnane, K., Fan, C., Romero-Sandoval, E.A. (2020). Mapping 
cannabis potency in medical and recreational programs in the United States. 
PLoS ONE 15(3): e0230167. https://doi.org/10.1371/journal.pone.0230167

97.07% of Washington 
market is “high potency” 
cannabis



https://adai.uw.edu/research/cannabis-research-education/high-potency-cannabis/



Lee, Neighbors & Woods (2007)

Motivations for Use



Lee, Neighbors & Woods (2007)

Motivations for Use

Enjoyment/fun

Social enhancement
Boredom

Altered perception

Activity enhancement

Celebration
Image enhancement

Lee, Neighbors & Woods (2007)



Lee, Neighbors & Woods (2007)

Motivations for Use

Relaxation (includes 
helping w/sleep)

Coping (includes 
when depressed)

Anxiety reduction

Medical use 
(including pain and 

headache)

Food motives

Lee, Neighbors & Woods (2007)



Withdrawal: Cannabis



Gilman, et al. (2022) (released 3/18/2022)



Gilman, et al. (2022) (released 3/18/2022)



Gilman, et al. (2022) (released 3/18/2022)



“There were no observed benefits of obtaining a medical marijuana card for 
pain, anxiety, or depressive symptoms. (p. 11)”

Gilman, et al. (2022) (released 3/18/2022)



Wrapping up
• Screen for Cannabis Use Disorder
• Brief motivational-enhancement interventions show 

promise (e.g., Dr. Christine Lee’s individual College Health for 
Alcohol and Marijuana Program, iCHAMP)

• Consult about motives/reasons for use
• Educate about withdrawal
• Consider added focus on prevention/intervention efforts for 

those 21-25 years of age 
• Be aware of guidelines for “lower risk” use, including 

instances in which use might be outright contraindicated



Published in January 2022 issue of International Journal of Drug Policy



General Precaution A:

“There is no universally safe level of cannabis 
use; thus, the only reliable way to avoid any 
risk for harm from using cannabis is to 
abstain from its use.“

Fischer, et al. (2022)



Among other recommendations:
• People who use cannabis should use low potency cannabis products

• “Overall, there is no categorically ‘safe’ route of use for cannabis and 
each route option brings some level of distinct risks that needs to be 
taken into account for use. “  That said, smoking is particularly risky.

• Keep use occasional (no more than 1 or 2 days a week, weekend only)

• If a person notices impacts to cognitive performance, “consider 
temporarily suspending or substantially reducing the intensity (e.g., 
frequency/potency) of their cannabis use.” 

• Avoid driving while under the influence (waiting at least 6-8 hours after 
inhaling, 8-12 hours after use of edibles) Fischer, et al. (2022)



Fischer, et al. (2022)



Thank you!

• PBSCI:
• Dr. Bia Carlini
• Lexi Nims

jkilmer@uw.edu   @cshrb_uw

• CSHRB:
• Dr. Christine Lee
• Dr. Katarina Guttmannova
• Dr. Isaac Rhew
• Charlie Fleming
• Dr. Brittney Hultgren
• Dr. Mike Gilson
• Dr. Mary Larimer
• Rachel Cooper
• Daniela Acuna

• DBHR:
• Sarah Mariani
• Sandy Salivaras

This research was supported by National 
Institute on Drug Abuse grant 
R01DA047996 (PI: Guttmannova) and a 
contract with the Washington State Health 
Care Authority (Division of Behavioral 
Health and Recovery) (PI: Kilmer). 
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