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Objectives
• To describe the interplay between ADHD and substance 

use disorders (SUDs);
• To learn about the link between ADHD and other 

behavioral outcomes (i.e., substance use, antisocial and 
impulsive behaviors);

• To underline the consequences of treating or not ADHD 
in a correctional population;

• To discuss the role and effectiveness of ADHD 
pharmacotherapy in the treatment of people with SUD;

• To review strategies and approaches to promote good 
clinical practices when treating ADHD in people with 
SUD.

• Learn the characteristics and methods to reduce 
prescription stimulant misuse



Overview of ADHD
• ADHD prevalence 

– 8- to 15-year-olds: 6-9%
– 18- to 44-year-olds: 4-5%

• Associated with chronic course 
– Circa 75% persistence into adolescence
– Circa 50% persistence into adulthood

• High rates of psychiatric comorbidity
• Impairment in multiple domains 
• Diagnosis by DSM V criteria

– Combined, Inattentive, Hyperactive subtype
• Responds well to treatment

Froehlich TE, et al. Arch Pediatr Adolesc Med. 2007;161(9):857-864. Kessler RC, et al. Am J Psychiatry. 2006;163(4):716-723. 
Wilens TE, et al. Postgrad Med. 2010;122(5):97-109; Faraone et al, Nature Neuroscience, 2015. Adler, Spencer, Wilens ADHD In 

Children and Adults, Cambridge Press, 2016.



Scoping review
N = 32 studies
3 RCT’s

Rates of ADHD:
9 - 45%
High rates of 
psych comorbidity

Stimulant use 
variable (see later)



Study of rates of SUD in ADHD

Methods
N=500 (cross-sectional)
Latino male prisoners in Puerto Rico 
Diagnosis by DSM V

Findings
Two-fold increased risk for SUDs
More psychiatric comorbidity 
More severe SUDs
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ADHD SUDs

Overlap between ADHD and SUDs

Wilens TE. Psychiatr Clin North Am. 2004;27(2):283-301. van Emmerik-van Oortmerssen K, et al. Drug 
Alcohol Depend. 2012;122(1-2):11-19.



0 10 20 30 40 50 60 70 80

Alcohol

Cocaine

Opiates

Polydrug

33 71

10 35

5 22

17 21

Range in ADHD Rate (%)

(2 studies)

(3 studies)

(3 studies)

(3 studies)

N = 157

N = 306

N = 450

N = 120

Overall, 23% of adults with SUD have ADHD (N = 29 studies)*.

SUD is a Risk Factor for ADHD:
Illustrative Overlap of ADHD in Adults with SUD

Wilens TE. Psychiatr Clin North Am. 2004;27(2):283-301. *van Emmerik-van Oortmerssen K, et al. Drug 
Alcohol Depend. 2012;122(1-2):11-19.



Psychiatr Serv. 2023 Oct 4:appips20220400. doi: 
10.1176/appi.ps.20220400. Online ahead of print. 

Trends in Attention-Deficit Hyperactivity Disorder Diagnosis and 
Pharmacotherapy Among Adults With Opioid Use Disorder 

Tae Woo Park, Tithi D Baul , Jake R Morgan , Timothy E Wilens , Amy 
M Yule

PMID: 37789727 DOI: 10.1176/appi.ps.20220400 

Abstract 

Objective: This study aimed to assess nationwide trends in attention-
deficit hyperactivity disorder (ADHD) diagnoses and 
pharmacotherapy among patients with opioid use disorder and ADHD 
and to examine factors predicting receipt of stimulant medications 
among patients receiving medications for opioid use disorder 
(MOUDs). 
Methods: A claims-based database of commercially insured patients 
ages 13-64 was used to conduct two analyses: an annual cross-
sectional study of 387,980 patients diagnosed as having opioid use 
disorder (2007-2017) to estimate the prevalence of ADHD diagnoses 
and pharmacotherapy, and a retrospective cohort study of 158,591 
patients receiving MOUDs to test, with multivariable regression, the 
association between patient characteristics and receipt of stimulant 
medication. 
Results: From 2007 to 2017, the prevalence of ADHD diagnoses 
increased from 4.6% to 15.1% and the rate of ADHD pharmacotherapy 
increased from 42.6% to 51.8% among patients with opioid use 
disorder. Among all patients receiving MOUDs, 10.5% received at 
least one prescription stimulant during the study period. Female sex; 
residence in the southern United States; and ADHD, mood, and 
anxiety disorder diagnoses were associated with increased likelihood 
of stimulant receipt. Stimulant use disorder and other substance use 
disorder diagnoses were associated with decreased likelihood of 
stimulant receipt  

Study of Rates and Tx of ADHD 
in Opioid Use Disorder (OUD)

N=387,980 with OUD
Years: 2007-2017

Findings:
-Diagnosed ADHD in OUD 
increased from 4.6% to 15%
-52% of those with ADHD and 
OUD treated for ADHD 
pharmacologically
-Stimulants were used in 11% 
of those receiving medications 
for OUD



Likelihood (OR) to Develop SUD

Likelihood (OR) to Develop Cigarette Smoking

Conduct disorder and severe mood dysregulation increases SUD risk in ADHD.
OR = odds ratio. Charach A, et al. J Am Acad Child Adolesc Psychiatry. 2011;50(1):9-21. 

Childhood ADHD is Related to Future Cigarette and SUD



Nicotine 
Vaping and 

ADHD

• High rates of nicotine use, and 
vaping in ADHD vs nonADHD

• Higher rates of ADHD in e-cig 
use (vs non ecig use)

• Nicotine may be experienced 
differently in ADHD vs controls
– More pleasurable experiences
– No difference in “unpleasant” 

experiences
– Similar response to other 

“predisposed” substances 
(e.g. alcohol)

• Previous work has shown 
nicotine enhanced cognitive 
functioning in ADHD*

Kollins et al., Neuropsychopharmacology volume 45, pages851–856 (202

This Photo by Unknown Author is licensed under CC BY-SA-NC

https://www.nature.com/npp
https://www.nature.com/npp
https://www.medicaljane.com/review/the-micro-vaped-vaporizer-pen-by-vaped/
https://creativecommons.org/licenses/by-nc-sa/3.0/


A More Complicated Course of SUD 
is Associated with ADHD

Carroll KM, et al. Compr Psychiatry. 1993;34(2):75-82. Schubiner H, et al. J Clin Psychiatry. 
2000;61(4):244-251. Levin FR, et al. Drug Alcohol Depend. 1998;52(1):15-25. Levin FR, et al. Addict 
Behav. 2004;29(9):1875-1882. Wilens TE, et al. Am J Addict. 1998;7(2):156-163. Wilens TE, et al. Am J 
Addict. 2005;14(4):319-327.

• More severe SUD
• Higher rates of other psychiatric comorbidities 

(eg, conduct/antisocial disorders)
• Less remission from SUD
• Longer course of SUD
• Lower retention in cigarette/SUD treatment



Gambling 
and ADHD

• Overall, problem gambling in 8% 
(adolescents) to 10% (college 
students)

• Risk for gambling:
ADHD persistent > 
ADHD nonpersistent > 
Controls

• 24% of those with persistent 
ADHD had problem gambling

• No discussion of effect of ADHD 
treatment on outcome*

Breyer et al. J Gambl Stud. 2009 Jun; 25(2): 227–238.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19283457
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19283457
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19283457
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19283457


Internet Addiction and ADHD

• Study of 33 high schools and 7 
vocational schools in Korea (N=1890 
Students)

• 17% of  students with problematic 
internet use

• Increased internet use, misuse and 
addiction linked to ADHD symptoms

• Results found in both male and females
• Other studies show ADHD most likely 

psychiatric disorder to be associated 
with internet addiction in young people

• Impact of early exposure to internet => 
ADHD symptoms not established*

Yen et al, J Adolesc Health, 2007; 93-98



Internet Gaming Addiction and ADHD

• Higher risk for internet 
gaming addiction in ADHD

• Study of young adults with 
internet gaming (N=87) and 
controls (N=87)
– Higher risk for ADHD (vs 

controls)
– Prominent impulsivity 

and hostility (mood 
dysregulation) mediate 
internet gaming disorder 
in ADHD*

Yen et al., Addictive Behaviors Vol 64, January 2017, pp 308-313

This Photo by Unknown Author is licensed under CC BY

https://www.sciencedirect.com/science/journal/03064603
https://www.sciencedirect.com/science/journal/03064603/64/supp/C
https://www.flickr.com/photos/nodstrum/43317960531
https://creativecommons.org/licenses/by/3.0/


Photo courtesy of the NIDA Web site. From 
A Slide Teaching Packet: The Brain and the 
Actions of Cocaine, Opiates, and Marijuana.

Inhibitions

Major Brain Circuits Involved in Addiction 



Does Treatment of ADHD in 
Childhood Impact later SUD?



Wilens T, Woodward D, Ko J, Berger A, Burke C, Yule A. The Impact of Pharmacotherapy of Childhood-Onset Psychiatric 
Disorders on the Development of Substance Use Disorders. Journal of Child and Adolescent Psychopharmacology. 2022; 
32 (4); 200-214. doi: 10.1089/cap.2022.0016.

The Impact of Pharmacotherapy of Childhood-Onset 
Psychiatric Disorders on the Development of SUDs

Overall, pharmacological treatments for psychiatric 
disorders appear to mitigate the development of 
SUD especially when treatment is initiated early 
and for longer durations. …



Long-Term Studies of ADHD: Stimulant Treated vs 
Untreated and Subsequent Substance Use Disorders

Study Country Total: N ADHD: N Age Main Findings
Tx vs UnTx

Quinn et al.
2017 USA 146,000,000 2,993,887 15–42 yrs Within

group

Sundquist
et al. 2015 Sweden 551,164 9,424 Mean 

15 yrs
Between 
group

Chang et al.
2014 Sweden 38,753 8–46 yrs Between

group

Steinhausen
et al. 2014 Denmark 20,742 11–20 yrs Between &

Within groups

(from Boland et al, J Psychiatric Research, 2020)



Population risk

Stimulant use started prior to 9 
years of age

Stimulant use started between 
10–14 years

Stimulant use started after 15 
years of age

20%     30%     40%     50%     60% 

Past Year Use

*

*

Early ADHD Treatment Reduces 
Marijuana Use

10 Cohorts of high school seniors 2005 to 2014 (N = 40,358; ~10% with ADHD; from 3-6+years of stim).
*P < .001 vs controls.
McCabe SE, et al. J Am Acad Child Adolesc Psychiatry. 2016;55(6):479-486.



Diagnostic Dilemmas in ADHD and SUD

ASRS = Adult ADHD Self-Report Scale; NOS = not otherwise specified.
Levin FR, et al. Drug Alcohol Depend. 1998;52(1):15-25. Riggs PD. Sci Pract Perspect. 2003;2(1):18-29. Kaminer Y, 
et al. Am J Addict. 1999;8(2):114-119. Wilens TE, et al. Curr Opin Psychiatry. 2011;24(4):280-285. Faraone SV, et al. 
Am J Psychiatry. 2006;163(10):1720-1729. Faraone SV, et al. Am J Addict. 2007;16 Suppl 1:24-32.

• Overlap symptoms of SUD in ADHD
– Intoxication or withdrawal
– Neuropsychological deficits (transient/permanent)
– SUD “traits” misinterpreted as ADHD (eg, impulsive 

traits/risk-taking, harm avoidance)
• Other comorbidity (eg, anxiety, disruptive disorders)
• Reliability of retrospective report
• Subthreshold ADHD vs full ADHD

– Age-of-onset criteria (NOS)
– Effected domains, inadequate number of symptoms

• Concerns of drug-seeking behavior/rationalization
• Use of rating scales for ADHD helpful (eg, ASRS)



Current Heavy Alcohol Use Worsens ADHD Symptoms
(AISRS Item Scores vs Presence or Absence of Alcohol Abuse* in Placebo Group)

*Consumed ≥ 4 alcoholic drinks/day for women, or ≥ 5 drinks/day for men, within 24 hours 
(cumulative; drink = 1.5 oz liquor, 5 oz wine, 12 oz beer), or ≥ 3 drinks/day for ≥ 1 week (ie, ≥ 7 
consecutive days), during the double-blind treatment period (visit 3−14 [baseline to week 12]). P 
values were adjusted for multiple comparisons. 
Appts = appointments; Conc = concentration; NS = not statistically significant. 
Wilens TE, Adler L, Tanaka J et al. Curr Med Res Opin. 2011;27(12):2309-2320.



Marijuana (MJ) and ADHD

• Most common “drug” used/misused in ADHD

• ADHD is second most common comorbidity in cannabis 
use disorder

• Cannabis associated with neuropsychological 
impairment
– Acute effects
– Chronic - persistent executive dysfunction if marijuana 

initiated in adolescence (early)

Wilens et al., J Am Acad Chld Adoles Psych: 2011; Am J Addict 2010: 16:14-23 
Cooper et al. Eur Neuropsychopharm 2017: 27:795-808



Marijuana (MJ) and ADHD

• No evidence of more self medication versus non-ADHD

• Treatment of ADHD with cannabis
• Largely case reports

– Controlled trial  of 30 adults with ADHD
– Use of oromucosal THC:CBD

• Primary outcome: No cognitive or activity 
improvement

• Secondary outcomes: Negative to trends to 
improvement in symptoms of inattention

Wilens et al., J Am Acad Child Adoles Psych: 2011; Am J Addict 2010: 16:14-23 
Cooper et al. Eur Neuropsychopharm 2017: 27:795-808



SUD in ADHD Adults Presenting for 
Treatment

No
SUD Hx

50%

SUD 
History 

40%

SUD
Current

10%

ADHD 
ADULTS



Zulauf CA, et al. Curr Psychiatry Rep. 2014;16(3):436.



95%CI

MGH Study: Medication Treatment of ADHD 
Improves Retention in SUD Treatment

N=171 Treated ADHD
N=32 Untreated ADHD
Early Tx  >> later Tx [90d]

(Kast K, Rao V, Wilens T. J Clin Psych: 2021)

Treated ADHD

Untreated ADHD



…Promising outcomes need 
replication in further studies utilizing 
higher treatment dosing
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Sample: 54 incarcerated males 
(mean age = 42 years)

Dose: Start dose 18 mg 
MPH/placebo titrated over a period 
of 19 days; mean dose of 108 
mg/day

CBT: Individual CBT weekly for 12 
weeks

Measurements: ADHD symptoms, 
urine toxicology, retention to 
treatment

Findings: MPH treated group 
showed reduced ADHD 
symptoms (P = .011), 
significantly higher proportion 
negative urine screens (P = .047), 
and better retention (P = .032)

Methylphenidate Improves Retention and Outcomes in 
Criminal Offenders with ADHD and Substance Dependence: 

A 24-Week Randomized Placebo-Controlled Trial

Konstenius M, et al. Addiction. 2014;109(3):440-449. 



Atomoxetine Improves Heavy Drinking  in 
Recently Abstinent Adults

Wilens TE, et al. Drug Alcohol Depend. 2008;96(1-2):145-154. Adler L, et al. Am J Addict. 2009;18(5):393-401. 

An event ratio of .737 indicates that, relative to patients treated with placebo, 
atomoxetine-treated patients experienced an approximately 26.3% greater reduction 
in the rate of heavy drinking. Separation between groups first occurred at day 55.

Event ratio = 0.737
P value = .0230
Event ratio = 0.737

P value = .0230

12 week placebo 
controlled study
N = 147 subjects
Abstinent from 4-30 days 
Findings: (ATX vs. 
placebo)

Improved ADHD Scores
No differences in relapse 

rate
Improved OCD scores
Improved heavy drinking 

(shown)
F-U study: Few side 
effects
with alcohol 

Atomoxetine

Placebo



Strategies for ADHD and SUD

Taubin, Wilson and Wilens, ADHD and SUD in Young People, in Updates in Pharm of ADHD, Child 
Adolesc Psych Clin N America, Newcorn and Wilens (eds), Elsevier Press, 2022. 
Kaminski and Wilens, Overlap of ADHD and SUD, in Textbook of SUD, 2019

In context to SUD, ADHD treatment should be considered

If misuse or less severe SUD, treat ADHD 
concomitantly (e.g. smoking MJ sometimes)

More severe SUD --> address SUD (e.g. daily MJ)

If unable to address or recalcitrant SUD ->use CBT, 
nonstimulants, extended-release stimulants (may need 
higher dose)

Careful with IR stimulants, use abuse-deterrent 
stimulants when available



Controversies Related to Treating ADHD in 
Incarcerated Individuals

From: Byrne C & Guenter D. Treatments for ADHD in adults in jails, prisons and correctional settings: a scoping review of the 
literature. Health Justice. 2023 Dec; 11: 36. Published online 2023 Sep 7. doi: 10.1186/s40352-023-00234-9

For using stimulants:
- Stimulants are most effective treatments for ADHD (Childress, 2022)
- Concerns that it is unethical to withhold stimulants from people who are 
incarcerated, since they are an accepted standard of treatment in the general 
population (Young & Cocallis, 2019)
- Other authors support stimulants as first-line treatments, but recommend 
using non-stimulants when SUDs are present (Young et al., 2011, 2018; Young & 
Cocallis, 2019)

Against using stimulants:  
- Stimulants have abuse liability and potential 
- Concerns that it is unethical to provide stimulant treatment to people 
who are incarcerated with the current evidence available (Tully, 2022)
- Others argue that the high prevalence of SUDs in people who are 
incarcerated is reason enough to avoid the use of stimulants 
(Burns, 2009)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/
https://doi.org/10.1186%2Fs40352-023-00234-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/#CR55
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/#CR57
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/#CR56
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/#CR55
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/#CR50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10486076/#CR14


What do we know about 
stimulant misuse

(Nonmedical Use of 
Stimulants)?



Trend: 12th Grade Current ADHD Pharmacotherapy

Source: Miech RA, Johnston LD, Patrick ME, O’Malley PM, Bachman JG, Schulenberg JE. 2023. Monitoring the Future National Survey Results on Drug Use, 1975-2022: 
Secondary School Students. Monitoring the Future Monograph Series. Ann Arbor: Institute for Social Research, The University of Michigan.
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Stimulant Misuse Peaks at Age 21
10% of the Population Reporting Lifetime Stimulant Misuse
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Stimulant Misuse and Diversion

McCabe SE, et al. Addiction. 2005;100(1):96-106. Arria AM, et al. Subst Abus. 2008;29(4):19-38. Wilens TE, et al. J Am 
Acad Child Adolesc Psychiatry. 2006;45(4):408-414. Wilens TE, et al. J Am Acad Child Adolesc Psychiatry. J Am Acad
Child Adolesc Psychiatry. 2008;47(1):21-31. Wilens TE, et al. J Clin Psychiatry. 2016;77(7):940-947. : Faraone et al. J 
Am Acad Child Adoles Psych, 2020). 

• N > 120 studies; mostly survey studies in college 
students (80%)

• 10% to 20% prevalence of nonmedical use of 
stimulants

• 65% to 85% of stimulants diverted  from “friends”
– Majority not “scamming” local practitioners
– Not seen as potentially dangerous



What are the characteristics of those 
who misuse prescription stimulants?



Reasons for Misusing Stimulants (N=100)

(Wilens et al. Am J Addictions 2020)

To help concentrate or focus better 79%
To stay awake 62%
To reduce distraction 56%
To get more energy 48%
To experiment – to see what it’s like 42%
To have a good time with my friends 22%
To feel good or get high 21%
To get through the day 12%



Motivations for Prescription Stimulant Misuse (PSM) 

• Objective: While prescription stimulant misuse (PSM) is common in adolescents and young 
adults (AYAs), PSM motives are poorly understood. We examined a number of PSM motives 
across the AYA age spectrum using the 2015-18 National Survey on Drug Use and Health.

• Methods: In all, 102,088 AYAs (14-25 years) were included. Individual M motives (e.g., to study) 
and motive categories (i.e., cognitive enhancement only, recreational only, weight loss only, 
combined motives) were examined by age. Logistic regression models examined links between 
individual motives or motive categories and educational status, substance use, SUD, and mental 
health correlates.

• Results: Differences were found across AYAs in cognitive enhancement only (14 years=40.4%; 
24/25 years=71.2%) and recreational only (14 years=25.8%; 24/25 years=9.8%) or combined 
PSM motives, (14 years=32.3%; 24/25 years=18.0%); college students and graduates had 
particularly high rates of cognitive enhancement only (college=78.2%; graduates=74.7%; non-
college=63.5%). Recreational only and combined motives were significantly elevated in AYAs
with any past-year SUD, especially “to get high” (78-136% higher in those with SUD). While any 
PSM was associated with higher odds of SUD and mental health outcomes, including suicidal 
ideation, odds were highest for recreational or combined motives.

• Conclusion: Cognitive enhancement with PSM more often occurs in young adults compared to 
adolescents; college students endorse more cognitive enhancement than those not in school; 
and the presence of any PSM in AYAs is linked to a more substance use, suicidal ideation, and 
other psychopathology. PSM prevention in adolescents as well as screening and intervention 
among AYA is highly recommended.

47

Schlepis, McCabe, Ford & Wilens TE J Clin Psychiatry. 2020;81(6):20m13302. doi: 
10.4088/JCP.20m13302..

Cognitive enhancement with 
stimulant misuse
-Young adults > adolescents
- College > non-college
- Linked with psych, SI, SUD
- Prevention in adolescents & 
screening in adults is 
recommended



Study N Design/Med Findings Comments
Weydant
2018

13 RCT X-over
<30 mg AMPH

Minimal improvement-
attention performance, 
impaired working memory

Effects on emotions 
autonomics, & 
expectations

MacQueen
2018

71 RCT Parallel
10, 20 mg AMPH

Dose dependent 
improvement in CPT

Cropsey
2017

39 RCT X-over
10 mg AMPH

No effect Expectation linked 
to cognitive 
improvement

Agay
2017

39 RCT X-over
0.3 mg/kg MPH

Improved attention and 
working memory

Lower baseline->
more improvement

Linssen
2012

19 RCT X-over
10, 20, 40 mg 
MPH

Dose dependent improved 
memory, set shifting; no 
effect  WM, planning

Looby
2011

96 Placebo parallel
No stimulant

No effect Expectation linked 
to improved mood

Does Cognitive Enhancement Occur with Prescription 
Stimulants in Healthy Young People?  Probably NOT

Wilens T,  Kaminski T. Stimulant Misuse and Cognitive Enhancement. In L. Lundahl, 
D. Rosenberg (Ed.), Pediatric Clinics of North America. 2019; (66)6 



Rates of ADHD are Higher in College Students Who 
Misuse Stimulants Compared to Controls

N = 300. *Subthreshold + full diagnosis of ADHD. 
Wilens TE, et al. J Clin Psychiatry. 2016;77(7):940-947
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N = 299. *P < .05
Wilens TE, et al. Am J Addict. 2017;26(4):379-387.



College Stimulant Misusers Have
Higher Rates of SUD

Wilens TE, et al. J Clin Psychiatry. 2016;77(7):940-947.

HR: 2.7; 95% CI: 1.7, 4.2; P < .001
N = 100 stimulant misuser; 200 
controls

Stimulant Misusers

Typical
College Students



MGH Study: Are Stimulant Misusers with 
SUD Different ?  

52

SUD History in 46% of stimulant misusers
Misusers with  (vs without ) SUD more likely 
to have
- Bought or traded stimulants, 
- Bought or traded in their car,
- Used at parties with drugs/alcohol, or 
- Used intranasally (see later): 

-Misuse at parties
-Use with cocaine
-Use with alcohol

(Wilens et al. Am J Addictions 2020)

Probably Yes
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Rapidity of Uptake (?Dopamine) Drives Euphoric 
Effects of Stimulants (Methylphenidate)

Volkow et al., Arch Gen Psych 52:1995, J Neurosci 2001.
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Misuse by Alternative Routes is Common: 
Snorting is Frequently Reported

Random sample: Anonymous surveys at the University of New Hampshire administered via e-mail 
and paper, 1025 received out of 5000 distributed, 6.6% diagnosed with ADHD, over 16% of students 
abuse stimulants.
White BP, et al. J Am Coll Health. 2006;54(5):261-268.
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McCabe SE, Schulenberg JE, Wilens TE, Schepis TS, McCabe VV, Veliz PT. JAMA Netw Open. 2023 Jul 
3;6(7):e2322650. doi: 10.1001/jamanetworkopen.2023.22650.

National longitudinal multi-cohort panels of U.S. high school 12th graders (N=5,034) who were followed from ages 17–18 
(baseline cohort years 2005–2017) to ages 23/24. At ages 17–18, an estimated 6.4% reported medical use only of 
prescription stimulants to treat ADHD, 3.8% indicated both medical use and misuse, 14.6% reported misuse only, and 75.2% 
of adolescents did not report medical use or misuse of prescription stimulants (population controls). 

Prescription Stimulant Misuse and Not Medical Use is Linked 
to Later Cocaine / Methamphetamine Use



• N= 18,549 HS Seniors
• 11% with nonmedical use of prescription 
medications
• Boys   more likely purchased meds
• Girls   more likely overused their own
• Reservoirs of medication supplies (e.g. excess 
# pills/caps) resulted in the most diversion
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Stimulant prescribing via telehealth

Does starting a stimulant prescription during a telemedicine 
visit increase risk for stimulant/substance misuse?
(Patient may have been seen in person previously)

Does receiving a stimulant prescription from a provider whom 
the patient has never seen in person increase the risk for 
stimulant/substance misuse?



Methods

Data source
Electronic health records: March 1, 2020 through 
August 25, 2023
EPIC Medical Record across Mass General Brigham 
hospital system

Exclusion criteria
• First ADHD dx or stimulant Rx before March 1, 2020
• First stimulant order was a "Historical med" (not 

ordered by prescriber)
• SUD Diagnosis (except nicotine use) prior to/at first 

stimulant Rx

Included were Mass General Brigham patients 
(12+ years old) with ADHD diagnosis and any 
stimulant prescription
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Impact of Telehealth on Stimulant and other SUDs

(N=7944 patients)
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In-person relationship with stimulant prescriber

Any substance use disorder Stimulant use disorder
Odds Ratio [95% CI] p-value Odds Ratio [95% CI] p-value

Intercept 0.018 [0.0079, 0.042] <0.001 0.0016 [0.0001, 0.027] <0.001
Demographic variables

Age 18-25 1.12 [0.86, 1.46] 0.41 2.17 [0.54, 8.74] 0.28
Age 26+ 0.64 [0.50, 0.83] <0.001 1.35 [0.35, 5.21] 0.66
Male sex 1.85 [1.50, 2.28] <0.001 2.18 [0.83, 5.74] 0.11
Race

Black or African American 2.63 [1.14, 6.10] 0.024 2.32 [0.20, 26.83] 0.50
White 2.64 [1.29, 5.41] 0.008 0.83 [0.11, 6.59] 0.86
Other 3.51 [1.58, 7.79] 0.002 0.99 [0.061, 16.00] 0.99
Unavailable 2.58 [1.10, 6.03] 0.029 2.28 [0.20, 26.31] 0.51

Median income in zip code of residence 0.97 [0.87, 1.075] 0.55 1.17 [0.75, 1.81] 0.50
Mental health diagnoses

Antisocial personality disorder/ Conduct 
disorder

1.26 [0.43, 3.72] 0.68 0.50 [3.68E-05, 6667] 0.88

Anxiety disorder 1.34 [1.07, 1.68] 0.01 0.81 [0.29, 2.27] 0.69
Bipolar disorder 1.87 [1.19, 2.93] 0.007 5.76 [1.52, 21.89] 0.01
Depressive disorder 1.61 [1.29, 2.02] <0.001 1.52 [0.53, 4.32] 0.43
Eating disorder 1.05 [0.65, 1.69] 0.86 1.35 [0.17, 10.60] 0.78

Clinical characteristics
Stimulant rx from behavioral health 
specialist

2.04 [1.63, 2.55] <0.001 2.28 [0.82, 6.35] 0.11

Observation time in study 1.00 [1.00, 1.00] <0.001 1.00 [1.00, 1.00] 0.10
Any in-person relationship with prescriber 1.18 [0.84, 1.67] 0.35 0.78 [0.21, 2.94] 0.71
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In-person appointment with stimulant prescriber
Any substance use disorder Stimulant use disorder

Odds Ratio [95% CI] p-value Odds Ratio [95% CI] p-value
Intercept 0.02 [0.009, 0.044] <0.001 0.002 [0.0001, 0.026] <0.001
Demographic variables

Age 18-25 1.11 [0.85, 1.46] 0.43 2.02 [0.50, 8.21] 0.32
Age 26+ 0.64 [0.50, 0.83] <0.001 1.29 [0.33, 5.00] 0.72
Male sex 1.87 [1.51, 2.30] <0.001 2.26 [0.86, 5.94] 0.097
Race

Black or African American 2.62 [1.13, 6.07] 0.025 2.28 [0.20, 26.40] 0.51
White 2.63 [1.28, 5.39] 0.008 0.80 [0.10, 6.35] 0.84
Other 3.52 [1.58, 7.80] 0.002 0.99 [0.061, 16.15] 1.00
Unavailable 2.57 [1.10, 6.03] 0.030 2.24 [0.19, 25.91] 0.52

Median income in zip code of residence 0.96 [0.87, 1.07] 0.47 1.12 [0.72, 1.75] 0.61
Mental health diagnoses

Antisocial personality disorder/ Conduct 
disorder

1.28 [0.44, 3.79] 0.65 0.58 [1.5E-05, 22397] 0.92

Anxiety disorder 1.32 [1.05, 1.65] 0.016 0.73 [0.26, 2.03] 0.55
Bipolar disorder 1.83 [1.17, 2.88] 0.009 4.77 [1.25, 18.26] 0.023
Depressive disorder 1.59 [1.27, 2.00] <0.001 1.38 [0.48, 3.92] 0.55
Eating disorder 1.03 [0.64, 1.67] 0.90 1.26 [0.16, 9.97] 0.83

Clinical characteristics
Stimulant rx from behavioral health specialist 1.96 [1.55, 2.49] <0.001 1.70 [0.60, 4.80] 0.32
Observation time in study 1.00 [1.00, 1.00] <0.001 1.00 [1.00, 1.00] 0.24
Any in-person appointments prior to initial 
stimulant rx

1.20 [0.94, 1.54] 0.14 1.58 [0.49, 5.11] 0.45

Initial stimulant prescribed during in-person 
appointment

0.87 [0.69, 1.09] 0.22 0.16 [0.035, 0.74] 0.019



Limitations

Northeast United States healthcare system
Non-profit – may not generalize to for-profit
Academically affiliated system (Harvard Medical School)
-High standard of care
Longitudinal data to 3.5 years 
Small number of stimulant use disorder development
Limited capacity to examine prescription stimulant misuse

Conclusions
Telehealth – related prescribing of stimulant 
medications for ADHD is not associated with 
increases in the subsequent development of 
substance use disorders



Things Practitioners Can Do to Curtail 
Prescription Drug Misuse

• Educate adolescents, young adults, and yourself about 
prescription drug misuse

• Communicate about the medical, psychological, 
addictive, legal issues of prescription drug misuse

• Prescribe nonstimulants and extended-release or 
prodrug stimulants (lisdexamfetamine, 
serdexmethylphenidate)

• Don’t overprescribe quantity (e.g., stockpile, reservoir)

• Safe storage (not in medicine cabinets)

• Confidentiality: “don’t advertise you are on stimulants



Summary
• Since ADHD is a risk factor for cigarette smoking 

and SUD, teenagers and young adults with ADHD 
should be queried for both potential problems

• ADHD should be considered in adolescents and 
adults who smoke cigarettes and/or have SUD 

• Treating ADHD helps protect against the onset of 
cigarette smoking, SUD, and SUD-related criminality

• Strategies exist for management of substance use 
and use disorder in ADHD

• Since stimulants can be misused, in high risk groups 
consider mitigation strategies (e.g. ER vs IR 
stimulants, education and monitoring)



QUESTIONS?
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