
3/4/2020

1

The Impact of Substance Use on 
Academic Achievement

Amelia M. Arria, Ph.D.
Professor

Director, Center on Young Adult Health and Development
Department of Behavioral and Community Health, University of Maryland School of Public Health

aarria@umd.edu

Irvington, New York
February 26, 2020

Overview

Background

What influences academic achievement?

Behavioral Health and Academic Performance in High School

Preparing for the College Years

Key Strategies for Parents

Recap/Q & A



3/4/2020

2

PRE-COLLEGE
2004

Summer Orientation
(n = 3401)

COLLEGE
2004-2010
Ages 18-23
(n = 1253)

POST-COLLEGE
Continuing through today

Ages 22-33

Personal Interviews Biannual Assessments

Annual follow-up rates of 90% +

An NIH-funded prospective study of the nature and 
consequences of college student health-risk behaviors

Year 16
(ongoing)

sampling

For more information and publications from the College Life Study: www.cyahd.umd.edu/publications

The Maryland Collaborative

Frostburg 
State 

University

Participating 
Schools

McDaniel
College

College of 
Southern 
Maryland

UMES

Towson
University

Allegany 
College of 
Maryland

UMBC

United 
States 
Naval 

Academy

Loyola 
University 
Maryland

Notre 
Dame of 

Maryland 
University

Governance 
Council 

(College Presidents)

Advisory Board

Public Health Faculty
Amelia M. Arria, Ph.D. 

(UMCP)
David H. Jernigan, Ph.D. 

(Johns Hopkins)

Johns 
Hopkins 

University

Funding Acknowledgment: 
The Behavioral Health Administration (BHA)
Maryland Department of Health and Mental Hygiene 

Garrett
College

Goucher
College

St. Mary’s 
College of 
Maryland

Hood 
College

http://www.cyahd.umd.edu/publications


3/4/2020

3

https://www.goacta.org/publications/addressing-college-drinking-and-drug-use

New Report from the 
American Council of Trustees 

and Alumni (ACTA)

6

What influences academic 
achievement?

https://www.goacta.org/publications/addressing-college-drinking-and-drug-use
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ACADEMIC 
ACHIEVEMENT

• Skill Acquisition

• Communication Skills

• Creativity

• Knowledge

• Cognitive Skills
• Physical Health & Sleep
• Resilience
• Emotional Regulation
• Health-risk behaviors

Individual
• Role modeling 
• Boundary-setting
• Facilitation of help-seeking
• Provision of resources

Adults/Caregivers

• Role modeling
• Risk-taking
• Information
• Value systems 

Peers
• Neighborhood 

• Safety nets

• Educational and 

Employment 

Opportunities

Community & 

Institutions

1 2

3
4

Influences
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Parents

School

Home

1. School-based involvement
(volunteering, attending activities)

3. Home-based 
involvement 
(help with 
homework)

2. Home-school 
communication 

(talking with a 
school principal, 

attending meetings)

Traditional ways that 
parents influence 
academic achievement

Academic Socialization

Parental involvement that entails 
communicating parental expectations for 
education and its value or utility, 

linking schoolwork to current events, 

fostering educational and occupational
aspirations, 
discussing learning strategies with children, 
and making preparations and 
plans for the future.
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Cognitive Skills 

• Perception and Focus

• Selective Attention

• Learning & Information 
Processing 

• Memory

Physical Health and Sleep

• Chronic Illnesses & 
Absences

• Disabilities and 
Attentional Difficulties 

• Sleep Problems and 
Grades

Number of days in the past week with 
sleep disturbances
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• Maintain interest & curiosity 
(motivation) in the face of adversity, 

failure and disappointment

• Able to elicit help from people and 
access resources 

Grit/Resilience

Emotion Regulation
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Behavioral Health and Academic 
Outcomes during High School

Abstinence from substance use associated with 
greater academic engagement

 Nationally representative sample of 
9,578 high school seniors 

 63% past-year use; 29% lifetime 
non-users; 8% use in the past, but 
not in past year.

 Compared to past-year users, 
lifetime non-users:

• Less likely to skip school

• Less likely to have low grades

• Greater academic self-efficacy

• Greater academic engagement

Results adjusted for gender, race, geographical 
region, parent’s education, age, type of high school 
program. 

3.18 3.15
2.85

Lifetime
non-users

Former
users

Past-year
users
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Bugbee, B.A., Beck, K.H., Fryer, C.S., & Arria, A.M. (in press). Substance use, academic performance, and academic engagement among high 

school seniors. Journal of School Health.
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Self-reported adverse outcomes of 
marijuana use by high school seniors 

Hurt your performance in school and/or on the job

Caused you to be less interested in other activites than you were before

Caused you to have less energy

Interfered with your ability to think clearly

Palamar, J. J., Fenstermaker, M., Kamboukos, D., Ompad, D. C., Cleland, C. M., & Weitzman, M. (2014). Adverse psychosocial outcomes associated with drug 
use among US high school seniors: A comparison of alcohol and marijuana. American Journal of Drug and Alcohol Abuse, 40(6), 438-446.

Is marijuana use associated with reading and math 
standardized test scores?

 Data from a large sample of 10th graders in WA state

 Student-level data on standardized test scores was examined in relation to 
school-level data on past-month substance use

For each 5% increase in past-month prevalence of 
marijuana use at their school, students were:
• 12% less likely to meet math standards

• 12% less likely to meet writing standards

• 9% less likely to meet reading standards

Similar results were found for tobacco and alcohol

Arthur, M.W., Brown, E.C., Briney, J.S., Hawkins, J.D., Abbott, R.D., et al. (2015). Examination of substance use, risk factors, and protective 
factors on student academic test score performance. Journal of School Health. 85(8), 497-507. 
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Alcohol and marijuana use in middle school 
associated with worse functioning in high school

Marijuana Alcohol

Grades, future education 
plans, value put on grades

Academic 
performance

Going to class unprepared 
(without homework, paper, 

pencil, books) and late

Academic
unpreparedness

Anxiety and depression Mental health

Problem behaviors 
(fighting, stealing, etc.)

Delinquency

Able to count on friends, 
feeling accepted, others want 

to talk with you
Social Functioning

Stomach pain, headaches, feeling tired, 
trouble sleeping, physical activity

Physical Health

D'Amico, E. J., Tucker, J. S., Miles, J. N., Ewing, B. A., Shih, R. A., & Pedersen, E. R. (2016). Alcohol and marijuana use trajectories in a diverse longitudinal sample of adolescents: 
Examining use patterns from age 11 to 17 years. Addiction, 111(10), 1825-1835. 

NO AMOUNT 
OF MARIJUANA USE 
DURING ADOLESCENCE IS 
KNOWN TO BE SAFE

Surgeon General Releases Advisory 
on Marijuana’s Damaging Effects on the Developing Brain
Encourages Youth and Pregnant Women Not to Use Marijuana

The Surgeon General Vice Adm. Jerome M. Adams, issued an advisory 
emphasizing the importance of protecting youth and pregnant women 
from the health risks of marijuana use.

“There is a false perception that marijuana is not as harmful as other 
drugs. I want to be very clear –no amount of marijuana use during 
pregnancy or adolescence is known to be safe,”.
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THC concentrations have increased dramatically 
from 1995 to 2017
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CBD THC

Higher potency cannabis is 
associated with faster 

transitions to problematic use

Chandra, S., Radwan M.M., Majumdar C.G., Church J.C., Freeman T.P., & ElSohly M.A. (2019). New trends in cannabis potency in USA and Europe during the last decade 
(2008-2017). European Archives of Psychiatry and Clinical Neuroscience 269:5-15.

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. Biological Psychiatry, 79(7), 613-619. 

New Potent Forms 
of Cannabis

Concentrates: 40-80% THC   
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Cannabis effects on 
neurocognitive 

function
• Perception and Focus

• Selective Attention

• Learning & Information 
Processing 

• Memory

Crean, R. D., Crane, N. A., & Mason, B. J. (2011). An evidence based review of acute and long-term effects 
of cannabis use on executive cognitive functions. Journal of Addiction Medicine, 5(1), 1-8.

Broyd, S.J., van Hell H.H., Beale C., Yücel, M., Solowij, N. (2016) Acute and Chronic Effects of Cannabinoids 
on Human Cognition—A Systematic Review. Biological Psychiatry, 79:557–567.
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College Student Drinking Patterns
and Prospective Memory

90%

70%

56%
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• Heavy drinking was related to greatest 
deficits in prospective memory (PM)

• Experiencing blackouts was associated with
poor performance on PM tasks

• Memory for Intentions Test (MIST) is a standardized 
way of measuring prospective memory
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Effects on Sleep
Negative 

Mood

Higher 
Stress
Higher 
Stress

More 
physical 
illness

HIJACKING OF 
BRAIN REWARD 
PATHWAYS

Substance use “hijacks” reward 
pathways in the brain. 
Academic pursuits become less 
meaningful as drugs become 
more valued.

How does substance use interfere with academic performance? 
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Health 
Impacts

Anxiety

Depression 

Sleep

“Hijacking” of 
Reward 

Pathways

Direct “Toxic” 
Effect on 
Cognition

Difficulty 
“absorbing” 
information

Academic 
pursuits become 
less meaningful

Poor 
academic 

performance

Substance
Use

30

Preparing for the College Years
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40%

59%

U.S. College Graduation Rates

Within 4 years

Within 6 years

Source: U.S. Department of Education

States appropriated almost $6.2 

billion dollars to colleges and 

universities to help pay for the 

education of students who did not 

return for a second year. 

States gave more than $1.4 billion 

dollars and the Federal government 

more than 1.5 billion in grants to 

students who did not return for a 

second year. 

Schneider, M. Finishing the First Lap: The Cost of First-year Student 

Attrition in America’s Four-year Colleges and Universities, 2010.
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“When it comes to the types of skills and knowledge that 
employers feel are most important to workplace success, 
large majorities of employers do NOT feel that recent 
college graduates are well prepared. This is particularly the 
case for applying knowledge and skills in real-world 

settings, critical thinking skills, and 
written and oral communication 
skills — areas in which fewer 
than three in 10 employers think 
that recent college graduates are 
well prepared. Yet even in the areas of ethical 

decision-making and working with others in teams, many 
employers do not give graduates high marks” (Hart 
Research Associates, 2015, p. 11).

READINESS FOR EMPLOYMENT

AMONG COLLEGE GRADUATES

Hart Research Associates. (2015). Falling short? College learning and career success. Washington, D.C. 
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National data: Past-month alcohol and other drug use 
among 18 to 22-year-olds, by college enrollment 

*This includes heroin use and prescription pain reliever misuse.  
**“Heavy use” defined as “Five or more drinks on the same occasion on each of 5 or more days in the past 30 days.”
***“Binge use” defined as “Five or more drinks on the same occasion at least once in the past 30 days.”

Substance Abuse and Mental Health Services Administration (2018). Results from the 2017 National Survey on Drug Use and Health: Detailed Tables, 
NSDUH Series H-44, HHS Publication No. (SMA) 12-4713. Rockville, MD: Substance Abuse and Mental Health Services Administration.
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Prescription stimulants are the only class of prescription drugs that 
are misused more by full-time college students than part-time 

college and non-college peers; ages 18-22; SAMHSA, 2018

Full-time college students

Part-time college students and non-
college peers

Nonmedical Use of Prescription Stimulants 
for Studying

Time

Marijuana Use

Skipping 
Class

Academic 
Performance

Marijuana 
Dependence
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%

Increases in Cannabis Use from 2002 to 2013: 
U.S. National Estimates

Hasin et al., 2015

Caldeira, K. M., Arria, A. M., O’Grady, K. E., Vincent, K. B., & Wish, E. D. (2008). The occurrence of cannabis use disorders and other 
cannabis-related problems among first-year college students. Addictive Behaviors, 33(3), 397-411. 

Used at least once

Abuse: 14.5%
Dependence: 10.1%

Used 5+ times/year 

Abuse: 22.6%
Dependence: 15.8%

Used 6+ times/month

Abuse: 28.6%
Dependence: 38.6% 

Cannabis Use Disorder among College Students

24.5%
38.3%

69.2%
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Binge drinking 
during past month

Yes
(n=1378)

Marijuana use 
during past year

Skipping Class, by Binge Drinking and Marijuana Use
(across >3500 students attending ten colleges in one state)

No 
(n=1824)

Yes
(n=1044)

No
(n=2021)

Cannabis Use Problems: 
Views from College Administrators 

Academic 
Performance 

Problems

41%

Decreased 
Student 

Motivation

37%

Mental Health 
Issues

36%

Mary Christie Foundation, 2017 www.marychristiefoundation.org
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40%

Concentration 
problems after 

being high

Used 5x in past year

19% 14%

Drove a car after 
getting high

Overslept and 
missed class

44%

76%

Cannabis Dependence

Cannabis Abuse

Used 5x in past yearUsed 5x in past year

Cannabis Dependence

Cannabis Abuse

24%

41%

Cannabis Abuse

Cannabis Dependence

13%

32%

Cannabis use 
problems 

increase with 
severity of 
addiction

Caldeira, K. M., Arria, A. M., O’Grady, K. E., 
Vincent, K. B., & Wish, E. D. (2008). The 
occurrence of cannabis use disorders and 
other cannabis-related problems among first-
year college students. Addictive Behaviors, 
33(3), 397-411. 

Marijuana use and motivation in college 

Lac, A., & Luk, J. W. (2017). Testing the amotivational syndrome: Marijuana use longitudinally predicts lower self-efficacy even after controlling 
for demographics, personality, and alcohol and cigarette use. Prevention Science

Wright, L. w., & Palfai, T. P. (2012). Life goal appraisal and marijuana use among college students. Addictive Behaviors, 37(7), 797-802. 

• 505 college students, two assessments separated by a month
• Marijuana use (but not alcohol or tobacco) predicted lower 

initiative and persistence scores (controlling for demographics, 
personality traits, alcohol use, tobacco use, and self-efficacy)

• Marijuana use predicted lower self efficacy 

• 198 college students surveyed about their goals

• Students with “high levels of meaning for their goals” 
were less likely to use marijuana

• For marijuana users, high ratings of self-generated 
goal achievement associated with less frequent use 

Lac & Luk, 2017

Wright & Palfai, 2012
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Marijuana Use, Skipping Class, GPA and 
Time to Graduation

Marijuana Use 
Frequency

Skipping 
Class

GPA

Time to 
Graduation

Marijuana use frequency 
during the first year of college had an 

enduring effect on delaying college 
graduation via its influence on 

skipping class to GPA at baseline.

Arria, A.M., Caldeira, K.M., Bugbee, B.A., Vincent, K.B., O'Grady, K.E. (2015). The academic consequences of marijuana use during college. Psychology of Addictive Behaviors.

First year of college

BEHAVIORAL HEALTH AND

YOUNG ADULT OUTCOMES

Alcohol 
Use 

Mental 
Health

Drug 
Use

Intermediary
Processes

• Skipping Class

• Studying Less

• Decreased Motivation

• Poor Quality/Less Sleep

• Cognitive Problems

• Declining GPA

• Dropping Classes

• Lost Opportunities 
(internships, work, 
special studies)

Short-Term 
Manifestations

Long-Term Outcomes

• Delayed Graduation

• Failure to Graduate

• Attenuation of Goals

• Lack of Readiness for 
Employment

• Underemployment 

Source: Arria, A.M., Caldeira, K.M., Bugbee, B.A., Vincent, K.B., O'Grady, K.E. (2013). The academic opportunity costs of substance use during college. 

College Park, MD: Center on Young Adult Health and Development.
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Sleep Problems among College Students
Prevalence and mental health correlates (Becker, in press, 2018)

27% 36%
43%

62%

Poor sleep 
quality

Obtained 
less than 7 

hours of 
sleep per 

night

Takes more 
than 30 

minutes to 
fall asleep 

at least 
1x/week

Met cut-off 
criteria for 
Poor Sleep

• Anxiety and depression symptoms associated with most sleep quality 
domains as measured by the Pittsburgh Sleep Quality Index (PSQI)

• Anxiety, but not depression, was associated with more sleep disturbances 
and use of sleep medications

• Depression, but not anxiety, was associated with daytime dysfunction

How many college students screen positive for current
mental health problems?

0 10 20 30 40 50

Missed academic obligations due to mental
health*

Mental health affected academic
performance*

Suicide ideation*

Anxiety (panic or GAD)

Depression (major or other)

Any depressive or anxiety disorder

% of students

Under-graduate students Graduate students

*During the past 4 weeks

Source: Eisenberg, Golust, Golberstein, & Hefner. (2007). Prevalence and correlates of depression, anxiety, and suicidality among 
university students. American Journal of Orthopsychiatry. 77(4):534-542.
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Nearly half of students say that 
their mental health affected their 

academic performance in the past 

month.

One in five missed academic 
obligations during the past week due 

to mental health problems.

Cannabis & Anxiety

Environmental 
risk factors

Situational 
Stress

Anxiety 
Disorders

Anxiety 
Symptoms

Adaptive
Coping 

StrategiesCannabis use?

Cannabis use
Social Support
Time Management

+ -
Maladaptive

Coping 
Strategies

Biological risk 
factors

Sources: Blanco, et al., 2016; Hill et al., 2017; Cranford et al., 2009; Hasin et al., 2016; Kedzior, et al., 2014; Zvolensky, et al., 2010
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Coping – “Engagement” Strategies

Problem-Focused Engagement

I make a plan of action and follow it 

I look for the silver lining or try to look on the bright side of things 

I tackle the problem head on

I step back from the situation and try to put things into 
perspective 

Emotion-Focused Engagement

I try to let my emotions out 

I try to talk about it with a friend or family

I let my feelings out to reduce the stress 

I ask a close friend or relative that I respect for help or advice 

Problem solving

& 

Cognitive re-

structuring

Express emotions

& 

Seek social 

support

Coping – “Disengagement” Strategies

Problem-focused Disengagement

I hope for a miracle

I hope the problem will take care of itself

I try to put the problem out of my mind

I try not to think about the problem 

Emotion-focused Disengagement

I tend to blame myself

I tend to criticize myself  

I keep my thoughts and feelings to myself

I try to spend time alone 

Self-criticism 

& 

social withdrawal
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53

Key strategies for parents

Who do we define as a parent? 

Trusted adults
other biological or non-biological caregivers 
(e.g., aunts, uncles, grandparents, older 
sibling… the list goes on…)
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Start Before College

Parental 
Monitoring

o Rule Setting

o Supervision

o Consequences

High levels of parental 
monitoring in high school…

o Reduce risk for alcohol consumption 
in high school and excessive drinking 
during college

o Lower the likelihood of marijuana 
exposure opportunity during college

Sources: Arria et al., 2008; Kaynak et al., 2013; Pinchevsky et al., 2012

Parental 
Monitoring 
during High 

School

High school 
Alcohol 

Consumption

Excessive 
Drinking in 

College

Providing 
a place to 
consume 
alcohol

Allowing and 
Supervising 
alcohol use

Offering 
sips and 
tastes

Hosting an 
alcohol 
event

Parent Behaviors
that Increase Risk of 
Excessive Drinking

Kaynak, Ö., Winters, K.C., Cacciola, J., Kirby, K.C., Arria, A.M. (2014). Providing alcohol for underage youth: What messages should we be 
sending parents? Journal of Studies on Alcohol and Drugs, 75(4), 590-605.
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Percent of students with parents that did not permit 
any alcohol consumption during high school

83%

59%
47%

38%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Low risk Moderate risk High risk Very high risk

COLLEGE ALCOHOL RISK GROUP

Parent limit-setting: A protective factor

How You Talk To Your Child About Alcohol Matters!

Source: Abar et al., 2012

Message from Parents
Risk of Excessive 

Drinking in College

Harm-reduction messages only
Messages about how to be safe when drinking; 

Messages that some amount of alcohol is acceptable

HIGH RISK

Mixed messages
Combination of harm-reduction messages 

and zero-tolerance messages

MODERATE RISK

Zero-tolerance messages only
Messages that no amount of alcohol is acceptable; 

No messages about safe drinking practices

LOW RISK
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Communicating with 
Late Adolescents and

Young Adults 

www.collegeparentsmatter.org
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• Don’t be afraid to start the conversation.

• As a parent, you are allowed to disapprove 
of substance use. Give yourself permission 
to disapprove.

• Focus on one message during the 
conversation. 

Tips for Communication

Tips for Communication

Reject the myth that discouraging drinking 
or substance use is useless because 
everyone is doing it. 

 We hear frequently from parents and students: “All the 
kids drink… that’s what everyone does…. all the time…” 

 Some parents believe that discouraging drinking is naïve, 
old-fashioned, or pointless, since drinking is such an 
established part of the college culture. But the idea that 
“everyone drinks all the time” is simply false.
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Tips for Communication

Make communication a regular activity. 

 College students have a lot on their plate. They’re 
juggling classes, work, a social life, and other 
responsibilities. 

 It’s better to schedule a time to talk with them, rather 
than having a conversation when they are multi-tasking 
or unwilling to talk. 

Tips for Communication

Recognize the power of your influence. 

 Some parents say, “They’re 18, I can’t tell them what to do 
anymore.” True, they’re not little children anymore, but 
your attitudes and directions still matter enormously. 

 Parents still play a major role in influencing their college-
age child’s behavior. 
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ASK ABOUT 
ACADEMIC 
ENGAGEMENT

HAVE CONVERSATIONS 
ABOUT OPPORTUNITIES
TO USE SUBSTANCES 
AND PEER USE
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UNDERSTAND THE 
IMPORTANCE OF 

EMOTIONAL AND 
BEHAVIORAL 
REGULATION

Parenting a grown son or daughter:
A balancing act

Remember…

 Guidance is key because the threats are real and serious.

 The earlier you intervene, the better. Trust your instincts.

 Developmentally-appropriate communication is a two-
way street. 

 You can facilitate getting help when it is appropriate. 

 Model positive healthy behaviors and help-seeking 
behaviors.
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KNOW THE 
SAFETY NETS 
OFFERED BY 
SCHOOLS AND 
COMMUNITIES

MAINTAIN 
VIGILANCE AND 
FACILITATE HELP-
SEEKING
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Cognitively 
Strong

Interlocking 
Dimensions 
of Student 

Success
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Recap/Q&A

Thank You
For more information, please send an email to Amelia Arria at 
aarria@umd.edu and see our website: www.cyahd.umd.edu

mailto:aarria@umd.edu

