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Overview of this presentation
• Special thank you to…
▫ The APPLE Team:





Susie Bruce
Holly Deering
Debra Reed
Joe Gieck

▫ All of you for doing what you’re doing on a weekend

▫ My prevention partners/friends/heroes on campuses across the
country (who are at schools that are in this room!):





Jennifer Jacobsen, Macalester College
Lara Hunter, Stony Brook University
Cristelle Garnier and Connie Briscoe, Rollins College
Doug Everhart, UC-Irvine
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@cshrb_uw
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What you do to address
substance use will pay
dividends elsewhere
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Relationship Between Alcohol Use and
Academic Success
⚫ Relationship between alcohol, sleepiness, and
GPA exists in college (Singleton & Wolfson, 2009)
⚫ Heavy drinking associated with lower GPA, and
students at research universities who are heavy
episodic drinkers are less likely to be engaged in
interactions with faculty (Porter & Prior, 2007)
⚫ Frequency of binge drinking associated with
lower grades in college setting (Pascarella, et al., 2007)
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Relationship Between Cannabis Use and
Academic Success
⚫ More frequent marijuana use is associated with
more discontinuous enrollment, skipping more
classes, and lower GPAs (Arria, et al., 2013, 2015)
⚫ Marijuana use is associated with lower GPA, less
current enrollment over time, and being less
likely to graduate on time (Suerken, et al., 2016)
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Relationship Between Cannabis Use,
Alcohol Use, and Academic Success
⚫ Alcohol and marijuana are both associated with
lower GPA; when entered in same regression,
effects of alcohol became non-significant (Bolin,
Pate, McClintock, 2017)

⚫ Students using both marijuana and alcohol at
moderate to high levels have significantly lower
GPAs over two years (Meda, et al., 2017)
⚫ Students who moderate or curtail substance
use improved GPA (Meda, et al., 2017)
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Past month alcohol use and relation to suicide
among adults over 18 years of age

Percentage
endorsing
item

https://www.samhsa.gov/data/sites/default/files/NSDUH-DR-FFR3-2015/NSDUH-DR-FFR3-2015.pdf
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Percentage endorsing item as a function of past year
substance use
Note: all prescription drug use reflected here is non-medical use

https://www.samhsa.gov/data/sites/default/files/NSDUH-DR-FFR3-2015/NSDUH-DR-FFR3-2015.pdf
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Percentage endorsing item as a function of having
(or not having) a substance use disorder

https://www.samhsa.gov/data/sites/default/files/NSDUH-DR-FFR3-2015/NSDUH-DR-FFR3-2015.pdf
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“Alcohol prevention is
suicide prevention…”
Laurie Davidson, Suicide Prevention Resource Center
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Alcohol Prevention is Suicide Prevention:
Articles that Also Make This Assertion
▪ Support peer communication to change
students’ social norms about alcohol use
▪ Changing norm perceptions can decrease
suicidal behavior
▪ Identify students with psychological difficulties
▪ Potentially difficult to spot with irregular
sleep patterns, heavy episodic alcohol use,
and other drug use

Manza & Sher (2008)
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Understand factors that go
into evidence-based decision
making
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Domains that influence evidence-based decision making
Satterfield, et al., (2009)

Environment
and
organizational
context

Best available
research
evidence

DECISION MAKING
Population
characteristics,
needs, values,
and
preferences

Resources,
including
practitioner
expertise
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www.collegedrinkingprevention.gov/CollegeAIM
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Start with a compilation of
what is already offered
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Then, consult College AIM!
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360Proof.org – free for NCAA Division III and NASPA small colleges
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College Alcohol Intervention Matrix (College AIM)

ASTP
BASICS
http://www.collegedrinkingprevention.gov/CollegeAIM/Resources/NIAAA_College_Matrix_Booklet.pdf

22

On Friday, you heard a bit about
motivational interviewing….
In brief interventions, we prompt contemplation
of or commitment to change when we (a) elicit
personally relevant reasons for changing, usually
by (b) developing discrepancies between values
and goals of importance to a person and where
they might actually be (i.e., the status quo)
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Understanding muscle contractions
• Concentric contraction:
▫ When a muscle is activated and
required to lift a load that is less
than the maximum tension it
can generate
▫ Muscle shortens as it contracts
▫ Raising of a weight during a
bicep curl
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Understanding muscle contractions
• Eccentric contraction:
▫ External force on the muscle is
greater than the muscle can
generate
▫ Muscle lengthens as it
contracts
▫ Lowering of a weight during a
bicep curl
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Understanding muscle contractions
• Isometric contraction:
▫ Muscle is activated but
remains at a constant length
▫ Carrying an object in front of
you
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Post-Game Alcohol
Consumption on Recovery
• Sample of men, 19.9 years of age on
average, rugby players in Australia
• Immediately after a match, ate a
set/standard meal, then were randomly
assigned to:
▫ Consume a set number of beverages
 Orange juice
 Orange juice with vodka
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Post-Game Alcohol
Consumption on Recovery
• Engaged in counter
movement jump test (CMJ)
to measure lower-body
power
• Measured CMJ peak 16
hours post-match:
▫ No alcohol: Improved 10.5%
▫ Alcohol: Only improved
2.3%
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Post-Game Alcohol
Consumption on Recovery
• Cognitive functioning:
▫ Alcohol consumption reduced decision
making speed
▫ Alcohol consumption reduced quality of
responses to visual stimuli
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Post-Game Alcohol
Consumption on Recovery
• Their conclusion to maximize recovery and
enhance performance?
• “Alcohol should be avoided…within 16
hours” after a competition or competitive
practice regardless of the use of other
recovery modalities
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Alcohol Consumption on
Athletic Performance
• Sample of men in New Zealand
• Performed 300 maximal eccentric
contractions of the quadriceps
• Were randomly assigned to consume a set
number of beverages
 Orange juice
 Orange juice with vodka
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Alcohol Consumption on
Athletic Performance
• Always normally observed losses during recovery, but
researchers measured decreases in peak strength 36
hours later as a function of what people consumed
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Alcohol Consumption on Athletic Performance
• Isometric contractions:
▫ Orange juice group: 12% off of peak
▫ Alcohol group: 34% off of peak

• Concentric contractions:
▫ Orange juice group: 28% off of peak
▫ Alcohol group: 40% off of peak

• Eccentric contractions:
▫ Orange juice group: 19% off of peak
▫ Alcohol group: 34% off of peak
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Conclusion?
• 1) Participants in sports containing
intense eccentric muscular work should
be encouraged to avoid alcohol intake
in the post-event period if optimal
recovery is required.
• 2) Post-exercise acute alcohol
consumption magnifies exerciseinduced muscle damage and related
decrements in muscular performance.
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What do you do when the
“real world” gets ahead of
what the science says?
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Domains that influence evidence-based decision making
Satterfield, et al., (2009)

Environment
and
organizational
context

Best available
research
evidence

DECISION MAKING
Population
characteristics,
needs, values,
and
preferences

Resources,
including
practitioner
expertise
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Emerging science and trends
related to cannabis use

39
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First, we have to consider
that research on
cannabis needs to “catch
up” with what people are
actually using, since
potency is at never
before seen rates

40

41

42

14

ElSohly, M.A., Mehmedic, Z., Foster, S., Gon, C., Chandra, S., & Church, J.C.
(2016). Changes in cannabis potency over the last 2 decades (1995-2014) –
Analysis of current data in the United States. Biol Psychiatry, 79, 613-619.
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El Sohly, M.A., Mehmedic, Z., Foster, S., Gon, C., Chandra, S., & Church, J.C. (2016). Changes in
cannabis potency over the last two decades (1995-2014) – Analysis of current data in the
United States. Biol Psychiatry, 79, 613-619.
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Washington State Impact Report

www.mfiles.org
45
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Average potency (nation) = 13.18%
Average potency (Seattle) = 21.62%
Concentrates average potency (nation) = 55.85%
Concentrates average potency (Seattle) = 71.71%
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El Sohly, M.A., Mehmedic, Z., Foster, S., Gon, C., Chandra, S., & Church, J.C. (2016). Changes in
cannabis potency over the last two decades (1995-2014) – Analysis of current data in the
United States. Biol Psychiatry, 79, 613-619.
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DiForti, M., Quattrone, D., Freeman, T.P., Tripoli, G., et al. (2019). The
contribution of cannabis use to variation in the incidence of psychotic
disorder across Europe (EU-GEI): A multicenter case-control study. Lancet
Psychiatry, 6 (5), 426-436.
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Conclusions
• 20% of new cases of psychotic disorder “could have been prevented if
daily use of cannabis had been abolished (page 433)”
• If high-potency cannabis were no longer available, 12.2% of cases of
first-episode psychosis could be prevented
• Numbers for Amsterdam?
▫ 50.3% of cases attributed to high potency cannabis

50

Second, we have to separate
out placebo effects from
pharmacological effects
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Expectancies
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EXPECT
Alcohol

No Alcohol
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Loflin, et al., 2017
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Loflin, et al. (2017)
• Asked participants to refrain at least 8 hours before
study
• Told to plan for a variable end (1.5-6 hours depending on
dose they would receive)
• Told they would be in one of three rooms (no dose, low
THC, high THC)
• Cubicles (no interaction), and had to rate music and
comedy clips, color designs, and compute math problems
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Loflin, et al. (2017)
• Used Hemp Pops
▫ Hemp seed oil (no active elements of THC or CBD), glucose
syrup, citric acid, sugar, natural flavors, and colors #2 and
#5
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Scientific findings most
relevant on college campuses:
Cognitive effects
Academic outcomes
Mental health effects
Addiction risk
Driving under the influence
Impact on athletic performance
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20

Impact on attention,
concentration, and
memory

61

Marijuana 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)
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Scientific findings most
relevant on college campuses:
Cognitive effects
Academic outcomes
Mental health effects
Addiction risk
Driving under the influence
Impact on athletic performance
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Health and Mental Health

n =54,497 students in the undergraduate reference group from 98 colleges/universities in Spring 2019

• Top student-identified factors affecting academic performance:
▫
▫
▫
▫
▫
▫
▫
▫
▫

36.5%
29.5%
24.3%
21.6%
16.4%
16.0%
12.4%
11.3%
10.1%

Stress
Anxiety
Sleep difficulties
Depression
Cold/Flu/Sore throat
Work
Concern for a troubled friend/family member
Internet use/computer games
Relationship difficulties

▫ 3.2% Alcohol use (20th of 31 factors)
▫ 2.1% Drug use (24th of 31 factors)

American College Health Association, 2019
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Sleep and substances
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Absorption and Oxidation of Alcohol
• Factors affecting absorption
▫ What one is drinking
▫ Rate of consumption
▫ Effervescence
▫ Food in stomach
• Factors affecting oxidation
▫ Time!
▫ We oxidize .016% off of our blood
alcohol content per hour
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Time to get back to .000%
• .08%?
▫ 5 hours
(.080%....064%....048%....032%....016%....000%)

• .16%?
▫ 10 hours
(.160%....144%....128%....112%....096%....080%...
.064%....048%....032%....016%....000%)

• .24%?
▫ 15 hours
(.240%....224%....208%....192%....176%....160%...
.144%....128%....112%....096%....080%....064%...
.048%....032%....016%....000%)
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http://pubs.niaaa.nih.gov/publications/arh25-2/101-109.pdf

68

REM
Stage 1

Stage 2
Stage 3
Stage 4
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REM
Stage 1
Stage 2
Stage 3
Stage 4
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REM
Stage 1
Stage 2
Stage 3
Stage 4

Next day, increase in:
•Daytime sleepiness
•Anxiety
•Irritability
•Jumpiness
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REM
Stage 1

Stage 2
Stage 3
Stage 4

Next day, increase in:
•Daytime sleepiness
•Anxiety
•Irritability
•Jumpiness
Next day, feel:
•Fatigue
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With marijuana, two things happen…
Extension of Stage 4 or “deep” sleep and REM deprivation
REM
Stage 1
Stage 2
Stage 3
Stage 4

Angarita, et al., 2016
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REM
Stage 1
Stage 2
Stage 3
Stage 4

Next day, increase in:
•Daytime sleepiness
•Anxiety
•Irritability
•Jumpiness

Angarita, et al., 2016
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Scientific findings most
relevant on college campuses:
Cognitive effects
Academic outcomes
Mental health effects
Addiction risk
Driving under the influence
Impact on athletic performance
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Cannabis Use Associated with Risk of Psychiatric
Disorders (Hall & Degenhardt, 2009; Hall, 2009; Hall 2013)
• Schizophrenia
▫ Those who had used cannabis 10+ times by age 18 were
2-3 times more likely to be diagnosed with
schizophrenia
▫ “13% of schizophrenia cases could be averted if
cannabis use was prevented (Hall & Degenhardt, 2009,
p. 1388)”

• Depression and suicide
▫ “Requires attention in cannabis dependent” (Hall, 2013)
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MARIJUANA USE – effects after use
• With high doses, may experience acute toxic psychosis
▫ Hallucinations
▫ Delusions
▫ Depersonalization

• Seem more likely when high dose is consumed in
food/drink rather than smoked
• Specific causes of symptoms unknown

78
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Scientific findings most
relevant on college campuses:
Cognitive effects
Academic outcomes
Mental health effects
Addiction risk
Driving under the influence
Impact on athletic performance
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MaCoun (2013), Frontiers in Psychiatry

DSM-5 Cannabis Use
Disorder Criteria

Mild: 2-3 symptoms
Moderate: 4-5 symptoms
Severe: 6+ symptoms
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A quick word about
medical cannabis use
(particularly if students
are declining referrals
for counseling)
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Welty, et al., 2014 (p. 251)

GMP = “Good Manufacturing Practices”
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Authors reviewed published literature and conducted a lit review on
Medline for all articles between 1975 and 2017 that included key words of
“cannabis,” “THC”, “CBD”, “Nabiximol”, “cancer”, or “pain.”
Found five studies that met criteria for inclusion.

84

28

Challenges with medical cannabis research
• Schedule I substance
• Lack of dosing guidelines
▫ Ideally, research would need to find a dose that provides
maximum relief with minimal side effects

• As it is, optimal doses seem to vary person to person
• Often are taking many other treatments (medical, herbal, or
otherwise)
• Generalizability is challenging (e.g., 3 of the 5 studies had less
than 50 participants)
• Trials need to consider differences in cannabinoid
pharmacokinetics and pharmacodynamics among individuals
• Standardized and validated evaluation and reporting of sideeffects is warranted
Blake, et al., (2017)
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Side effects documented across
the five studies evaluated in
Blake, et al., (2017), p. 220
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Source: CTVNews.com

Source: ScienceDaily.com

Source: Gizmodo.com
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Allan, G.M., Ramji, J., Perry, D., Ton, J., Beahm, N.P., Crisp, N., Dockrill, B.,
Dublin, R.E., Findlay, T., Kirkwood, J., Fleming, M., Makus, K., Zhu, X.,
Korownyk, C., Kolber, M., McCormack, J., Nickel, S., Guillermina, N., &
Lindblad, A.J. (2018). Simplified guidelines for prescribing medical
cannabinoids in primary care. Canadian Family Physician, 64, 111-120.
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Only are recommending
for neuropathic pain,
palliative and end-of-life
pain, chemotherapyinduced nausea and
vomiting, and spasticity
due to multiple sclerosis
or spinal cord injury…
AND
If tried traditional
therapies/treatments
first…

Allan, et al. (2018)
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“This study suggests that oral CBD does not alter responses to
emotional stimuli, or produce anxiolytic-like effects in healthy
human subjects. (p. 112)”

Arndt & de Wit (2017)
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Separating reported
medical use from
management of
withdrawal
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Motivations for Use
• Research team utilized qualitative open-ended
responses for using marijuana among incoming
first year college students to identify which
motivations were most salient to this population

Lee, Neighbors, & Woods (2007)
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Motivations for Use
Enjoyment/fun
Social
enhancement
Boredom

Altered
perception
Activity
enhancement

Image
enhancement
Celebration
Lee, Neighbors & Woods (2007)
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Motivations for Use

Relaxation (to
relax, helps me
sleep)
Coping
(depressed,
relieve stress)

Food motives
Anxiety reduction
Medical use
(physical pain,
have headache)
Habit

Lee, Neighbors & Woods (2007)
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Withdrawal: Cannabis
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Scientific findings most
relevant on college campuses:
Cognitive effects
Academic outcomes
Mental health effects
Addiction risk
Driving under the influence
Impact on athletic performance

96

32

Impaired driving and duration of effects
• Effects on the brain
 Authors of I-502 set DUI at 5 ng THC/ml of blood for those
over 21 (any positive value for those under 21)
 Why 5 ng? Similarities in impairment to .08% for alcohol
 How long does it take to drop below 5 ng?
 Grotenhermen, et al., (2007) suggest it takes 3 hours for
THC levels to drop to 4.9 ng THC/ml among 70 kg men
 From a public health standpoint, Hall (2013)
recommends waiting up to 5 hours after use
before driving
 Fischer and colleagues (2017) encourages waiting at least
6 hours after use
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Driving after
marijuana use
decreasing
(though still at
high rates)

**There are declines in driving after marijuana use between
cohort 3 and cohort 1 (p<.05), between cohort 4 and cohort 1
(p<.01), and between cohort 5 and cohort 1 (p<.05), as well as a
significant linear trend (p<.01).**

Source: Young Adult Health Survey (Kilmer, PI)
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Released 4/26/17: http://www.ghsa.org/resources/drugged-driving-2017
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Scientific findings most
relevant on college campuses:
Cognitive effects
Academic outcomes
Mental health effects
Addiction risk
Driving under the influence
Impact on athletic performance
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29 = beats per minute increase in
heart rate after marijuana use
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Showed marijuana use
decreased physiological
work capacity and reduced
maximal exercise duration
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What do the scientists conclude?
“The use of marijuana by the elite athlete prior to
competition may result in danger to that particular
athlete or others as a result of impairment of response or
inappropriate decision making.” (Hilderbrand, 2011, p. 628)
Because of…“decreased exercise performance, possibly
secondary to increases in heart rate and blood pressure,
which may alter perceived exertion, marijuana may be
considered an ergolytic agent.” (Pesta, et al., 2013, p. 10)
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Kennedy (2017)
• Found 15 published studies that looked at
effects of THC and exercise
▫ Number that showed improvement in
aerobic performance?
 ZERO.

• No evidence of increased strength or
endurance, and “may impair abilities in
extreme situations” (p. 829)
• No data to support claims of analgesic or
muscle relaxing properties for athletes.
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Acute effects:
•
•
•
•

Memory
Coordination
Judgment
Paranoia/psychosis with high
doses

Clinical Journal of Sports Medicine, 2018
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Chronic effects:
•
•
•
•
•

Addiction
Poor academic performance
Altered brain development
Chronic bronchitis
Increase in risk of chronic
psychotic disorders

Clinical Journal of Sports Medicine, 2018
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Looked at anaerobic power measurements and, over time,
anaerobic fatigue (measured as the percent decrease
between subject’s maximal power output and minimum
power output)
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More anaerobic fatigue over a 30-second period for group that used
marijuana:
Marijuana use group:
64.39% reduction off peak by end (range 46.15%-76.92%)
Non-use group:
57.38% reduction off peak by end (range 40.00%-69.23%)
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• Chronic marijuana use placed participants in a higher risk
category for cardiovascular disease – important
consideration related to long-term health
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Their conclusion?
• Trend for those using marijuana “to show increased
fatigability during power testing”
• “In sports where power is important,” coaches should
“encourage their athletes to refrain” from using
marijuana
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What can campuses do?
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(1) Nothing should change on
campus – enforce laws/policies, and
be mindful of mixed messages.
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(2) Screening and brief
interventions show promise,
so consider opportunities to
screen, provide brief
interventions, and refer to
treatment where indicated

116
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They may not seek help for these issues, but they do go to…
Health
Center

Counseling
Center

Academic
Advising

Meetings
with coaches
or trainers

Wellness
Center

Meetings
with RAs

Conduct

Other
Student Life
offices
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Screening
• Screening suggestions
▫ Cannabis Use Disorder Identification Test-Revised (CUDIT-R)
▫ http://www.warecoveryhelpline.org/wp-content/uploads/2018/04/CUDIT.pdf
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Source:
Washington
Recovery
Helpline
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Personalized Feedback
Interventions

Lee, C.M., Kilmer, J.R., Neighbors, C., Atkins, D.C., Zheng, C., Walker, D.D., & Larimer, M.E. (2013).
Indicated prevention for college student marijuana use: A randomized controlled trial. Journal of
Consulting and Clinical Psychology, 81, 702-709.
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(3) If considering harm
reduction approaches, be aware
of recommendations for “lower
risk” rather than “low risk” use
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“Recommendation #1: The most effective way
to avoid any risks of cannabis use is to abstain
from use. Those who decide to use need to
recognize that they incur risks of a variety of –
acute and long-term – adverse health and
social outcomes. These risks will vary in their
likelihood and severity with user
characteristics, use patterns, and product
qualities, and so may not be the same from
user to user or use episode to another.”
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Recommendation #7: Frequency of use
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Recommendation #8: Related to risks associated with DUI
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Recommendation #9: Refrain from use if you are actively dealing
with psychosis or substance use issues (or have a first-degree
family history)
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(4) Consider the overlap of marijuana
use with other substance use
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Project PHARM: Collecting the data
• Study of non-medical use of ADHD
prescription stimulant medication at 7
schools across the country
– 2,989 undergraduates between 18-25 years of age
– 17.2% reported past year use of a prescription
ADHD stimulant medication not prescribed to them

Kilmer, et al., (under review)

129

43

Marijuana use
•Among those with no past year non-medical use of
prescription stimulants
– Past year marijuana use: 38.8%
– Past 30-day marijuana use: 23.0%
•Among those with past year non-medical use of
prescription stimulants
– Past year marijuana use: 86.0%
– Past 30-day marijuana use: 66.2%
Kilmer, et al., (under review)
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Heavy episodic alcohol use
(4+ drinks last 30 days for women, 5+ drinks last 30 days for men)

•Among those with no past year non-medical use of
prescription stimulants
– Women (4+ at least once past 30):
47.1%
– Men (5+ at least once past 30):
47.0%
•Among those with past year non-medical use of
prescription stimulants
– Women (4+ at least once past 30):
88.4%
– Men (5+ at least once in past 30):
85.6%
Kilmer, et al., (under review)
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(5) Consider event-specific
prevention and/or enforcement

132
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High-risk events

Bravo et al (2017)
found:
• More people used
on 4/20 than
weekdays or
weekends
• People reported
more unique
sessions of use on
4/20 than weekdays
or weekends
• People used more
grams on 4/20 than
weekdays or
weekends
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Staples & Redelmeier (2018)
• Obtained data from US NHTSA’s
Fatality Analysis Reporting System
• Began first full year after High
Times popularized 4/20 up to
most recent year with complete
data (1992 through 2016)
• Analyzed drivers involved in fatal
crashes between 4:20 p.m. and
11:59 p.m. on 4/20 compared to
same interval on 4/13 and 4/27
• Controlled for weekday,
season, year, and minimized
bias from changes in vehicle
design, travel distances,
medical care, etc.
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• Drivers involved in fatal crashes on 4/20: 1,369 (7.1 per hour)
• Drivers involved in fatal crashes on control days: 2,453 (6.4 per hour)

• The risk of a fatal crash was significantly higher on
April 20 (relative risk 1.12, p<.001)

Staples & Redelmeier (2018)
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(6) Correct misperceived norms
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How Can We Use This
Information to Prevent &
Reduce Harm from Marijuana?

• Correct Normative Misperceptions
▫ Most people are not using
▫ Most people are not driving under the influence
▫ The more people use, the more they think others are
using:
▫ Opportunity for positive community norms (e.g., Jeff
Linkenbach’s Montana Institute)
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(7) Increase risk perception, and
support prevention/intervention
efforts that could impact
motivation to change
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(8) Remember that any one
thing you do is part of an
overall puzzle
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Know that, together,
we have an important
voice and message
that deserves to be
heard
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“The strength of the team is each individual member.
The strength of each member is the team.”
-- Phil Jackson
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Margaret Mead
• “What is the first sign you look for
to tell you of an ancient
civilization? How do you know
they were civilized? Was it some
instrument, a tool, an article of
clothing?”
• “A healed femur.”
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• Special thank you to:
▫ Susie Bruce
▫ Holly Deering
▫ Debra Reed

Jason Kilmer – jkilmer@uw.edu
@cshrb_uw
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