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Why delve into this topic? 

• Increasing rates of ADHD* treatment nationwide 
• 16% pre to post pandemic1 

• Providers without expertise in psychiatry, ADHD or stimulant 
prescribing increasingly involved in diagnosis and treatment (PCPs 
prescribe more stimulants than psychiatrists)

• ADHD disproportionately affects people with substance use disorder 
(SUD) and comes with the tension of increased potential risk of 
developing, activating, or contributing to a stimulant use disorder

• Pharmaceutical company interest has led the research in this field 

*ADHD = attention deficit hyperactivity disorder, used interchangeably with ADD =attention deficit disorder

1. Advisory Board, May 2022



Goals

• Raise awareness of the complexity of ADHD diagnosis

• Understand evidence for treatment of adult ADHD alone and with 
SUD

• Understand the potential harms of treating adult ADHD with 
stimulant medication 



Objectives

At the end of this session participants will be able to:

• Identify considerations in enhancing specificity of making an ADHD 
diagnosis in adults

• Describe the evidence for benefit of treatment of adult ADHD, and 
the limitations of that evidence

• Outline potential harms of stimulant therapy 



ADHD Diagnosis 
• ADHD is a real illness with morbidity and substantial costs to society1

• ~3 - 4% US adults have ADHD1, 2, 10-13% in those with SUD3-5

• ADHD is associated with increased
• Unemployment
• Car accidents
• Mortality
• Impaired relationships
• SUD

• originally suggested that treatment of childhood ADHD prevents SUD, but 
evidence supporting that is mixed6

1. Schein et al., J Manag Care Spec Pharm, 2022
2. Song et al., J Glob Health, 2021
3. van Emmerik-van Oortmerssen et al, Addiction 2014

4. Kooij,et al, European psychiatry, 2019
5. Huntley, et al. BMC Psychiatry 2012
6. Volkow & Swanson, 2008



Why is an adult ADHD diagnosis difficult?

• Checklists are usually positive – what is a disorder vs what is normal ?

• Multiple causes of inattention
• Other psychiatric disorders including active SUD, complex PTSD; Lifestyle 

(poor sleep, stress); “Multitasking”

• No diagnostic test - requires comprehensive evaluation

• People craving substances may feel convinced of the diagnosis and press 
hard for treatment 

• Popular diagnosis on social media – can create a hypochondriasis effect

• Wanting to treat those who may benefit – hard to make an all/nothing rule



ADHD: Over or Under Diagnosed? 

• It is likely both over and underdiagnosed

• High degree of symptom overlap with SUD and other 
psychiatric conditions is major cause of misdiagnosis

• There is clear evidence of overdiagnosis 
• Broadening of criteria 🡪 higher prevalence and stimulant 

treatment for milder symptoms
•  Evidence of less efficacy for individuals with milder 

symptoms 1

• Children born earlier in the school year are diagnosed and 
treated with greater frequency than those born later in the 
year 2

1. Kazda, JAMA Network Open, 2021 
2. Layton, et al, NEJM, 2018 



Malingering and ADHD
• High prevalence of individuals exaggerating symptoms (22% adults) 1

• Evidence that some individuals “fake” ADHD symptoms in order to obtain 
stimulant prescription2

• Undergraduates coached about ADHD via Internet compared to students with 
ADHD 3

• Those coached to fake ADHD met diagnostic criteria for ADHD via symptom 
checklists

• Self-rating scales (ie, Conner’s Adult ADHD Rating Scale, ADHD Rating Scale) - 
particularly susceptible to faking and now easily accessed by patients

• Multiple other studies corroborate findings using symptom checklists alone, 
unable to distinguish between those fabricating and those with true ADHD4,5

3.    Sollman et al., Psychological Assessment, 2010
4.    Quinn et al., Arch Clin Neuropsychol, 2003
5.    Booksh et al., J Atten Disorders, 2010

1. Marshall et al., Clinical Neuropsychologist, 2010
2. Fuermaier et al., J Neural Transmission, 2021



New Stimulant Prescriptions, 15-64 years old

Data source: Optum Clinformatics, United Health data



Quarterly Prescriptions

Data from IQVIA, presented at RADARS System 16th Annual Meeting, 2022



Not due to any other Mental Disorder

Symptoms 
Present in 2 

Domains

5 Symptoms 
of Inattention

5 Symptoms 
of 

Hyperactivity  

Reduces Quality 
of Social or 

Vocational Life

Symptoms 
Present 

before age 12

DSM-5 Diagnosis:

 American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 5th edition. 
Arlington, VA., American Psychiatric Association, 2013 



Broadening of Criteria with DSM V

• Requires ≥ 6 symptoms in children, reduced to ≥ 5 for adolescents/adults

• Increased the required age for symptom onset to occur by age 12 rather 
than 7 

• Added impairments in the workplace rather than just school and home 
• Impairment from symptoms changed to criteria for disorder met in ≥ 2 settings
• Clinically significant impairment changed to reduced quality of social, academic and 

occupational functioning

• Reduced the hyperactivity criteria to a feeling of restlessness for 
adolescents and adults 

• ADHD “subtypes” (inattentive, hyperactive/impulsive, combined) now 
called “presentations



What is Adult ADHD? 
Extension of childhood, distinct entity or undiagnosed  comorbidity ?

• Three cohorts address this question 
• Dunedin, New Zealand Cohort, 2015
• Multimodal Treatment of Attention Deficit Hyperactivity Disorder (MTA), 2018
• Berkeley Girls ADHD Cohort, 2019

• ADHD persists into adulthood at rates of 5-20%

• In cases that develop symptoms de novo, after age 12 
• NZ cohort ruled out anxiety and depression, found 55% had SUD

• Other two cohorts explained symptoms as due to other causes in all but 1-2% of these 
new onset cases

• Clinically, if you don’t have childhood onset you are likely treating 
something other than ADHD 



Ways to sharpen your ADHD diagnosis
• Slow down the evaluation - do not feel pressure to make the diagnosis in 

one visit
• Gather a childhood history and recognize impact of a chaotic childhood on 

childhood dx of ADHD 
• Obtain collateral –adults vs children
• Become familiar with the semi-structured interviews (e.g. ACE+)
• Document Functional Impact- if there is no impairment, there is no ADHD

• Consider sprinkling questions into your eval rather than using a rating scale
• Rating scales are just a starting point!; may help for monitoring therapy

• Make sure to exclude other dx: co-occurring psychiatric disorders, sleep 
apnea, substance use – including cannabis, cocaine and early withdrawal 

1. Fergusson, D. M., & Boden, J. M. (2008). Cannabis use and adult ADHD symptoms. 
Drug Alcohol Depend, 95(1-2): 90-96. 



Inheriting patients on stimulants
• Re-evaluate diagnosis 

• Gather history again 
• Reconsider in current context (increased CV risk, worsening SUD?)

• Why is patient seeking new provider?
• Contact prior prescriber (get permission, refusal is a ‘red flag’)

• Check PDMP
• As with all patients, monitor 

• Check the PDMP - most states (including Maine), do NOT require checking 
PDMP for stimulants (Schedule II)

• Urine drug testing –for adherence and illicit substances (universal 
precautions)

• Treatment agreements



Overview of treatment strategies for ADHD

• Stimulant medications
• Amphetamine
• Methylphenidate

• Non-stimulant medications
• Atomoxetine
• Guanfacine (off label in adults)
• Clonidine (off label in adults)
• Bupropion (off label)

• Non-medication strategies
• Behavioral therapy

• Limitations in access/insufficient 
number of providers



What is the evidence base for 
treatment ?



Conflicts of Interest (COIs)
• Many prominent researchers in ADHD receive funding by pharmaceutical 

companies that market prescription stimulants1

• Cochrane review on methylphenidate in adults, 2016, retracted for COIs
• Senate Investigation, 2008

• Patient/family advocacy groups receive funding from pharmaceutical 
companies1

• Panels responsible for widening definition of ADHD & allowing adult ADHD 
diagnosis2

• Majority of members have ties to industry

• 25% of all industry payment to pediatricians in 2014 were for 3 stimulant 
medications 3

• 1 in 18 physicians received marketing from stimulant pharmaceutical 
companies, most funds ($7B) for lisdexamfetamine, (2014-2018)4 

3. Parikh et al., Pediatrics, 2016
4. Hadland et al., JAMA Pediatrics, 2020

1. Schwarz, ADHD Nation, 2016 (book)
2. Moynihan et al., PLOS Medicine, 2013



Why do we treat adult ADHD?

• Subjectively feel better/reported 
reduction in MH symptoms 

• Employment 

• Accidents/Injuries

• Relationships 

• ?Reduce SUD

What outcomes would you look 
for to support treatment? 

• Symptom scales 

• Psychiatric assessment  

• Retention in care

• Employment 

• Traffic safety data

• Hospitalizations/ER visits

• Social history data 

• Substance use 

•How long would it take to see 
these?



Evidence Review: Cochrane review on 
amphetamines for adults, 2018

• 19 RCTs using dextroamphetamine, lisdexamfetamine or mixed 
amphetamine salts

• 18 US studies, 10 were multisite

• Mean study length 5.3 weeks, range 1-20wks

• All placebo-controlled, three also included an active comparator: 
guanfacine, modafinil, or paroxetine.

• 16/19 studies definitely pharma funded, 1 publicly funded (Levin 
2015 SUD and ADHD), 2 did not disclose funding source



Cochrane, 2018, Outcomes

• Participants: avg age 35, 57% male, mostly Caucasian, few studies 
SUD+

• Outcomes reviewed: 
• Severity of ADHD symptoms
• Retention in treatment
• Adverse events 

• Results
• Low to very low quality data (lack of blinding, attrition, selective reporting 

without a priori outline of outcomes, crossover without washout phase, short 
duration, baseline wellness -ext validity problem)



Cochrane, 2018: Results
Severity of Sxs: 
• Clinician rating, n=2028, 

SMD −0.90 ( −1.04 to −0.75)
• Patient rating, n=120, 

SMD −0.51, (−0.75 to −0.28)

• Clinical significance? Varies. Clinician ratings often use change 1-2/7 point 

Clinical Global Impression Scale (a one question scale); a few studies reported  

30% ADHD-symptom reduction for patient rating

• No differences found for amphetamine vs guanfacine, modafinil, paroxetine (low 

power?)

• Retention: No effect, RR=1.06, 95% CI 0.99 to 1.13; 17 studies, 2323 participants

• Adverse events: Increased AE-related withdrawals (RR 2.69, 95% CI 1.63 to 4.45; 

17 studies, 2409 participants)



Head to head comparisons? 
• Scant direct comparisons: standard teachings about relative effects 

are based on indirect comparisons of effect sizes

• Network metanalysis of pharmacologic therapy in adults1

• 81 unique RCTs, most at high or unclear risk bias, 5 RCTs low risk of bias
• 57/81 industry funded, authors conflicts not included in that value
• No clinically significant differences between medications 
• Positive effect of pharmacotherapy (stimulant and non-stimulant) 

• Effect lost when the analyses were restricted to studies at low risk of bias (probably 
underpowered)

• Certainty of the evidence deemed low to very low

• Another network MA, showed amphetamine > atomoxetine and 
methylphenidate (MPH) but atomoxetine similar to MPH 2

1. Elliot et al. PLoS One, 2020
2. Cortese, et al Lancet Psychiatry, 2018



Head to Head Comparisons
Population Intervention Primary Outcome Notes

N=98 , recruited from 
outpt psychiatry, 
excluded SUD 

Paroxetine vs dex-amp (both 
up to 40mg/day) x20wks 

NS difference in ADHD 
rating scale IV:  DEX approx 
4pt (out of 56) lower, but  
p=0.06

35% lost to fup (estimated 
20% loss of power), industry 
funded 

N=52, recruited from 
flyers at psychiatry clinic 
in Taiwan, open label

MPH 10-20 TID vs atomox 
(0.5–1.2 mg/kg/day) x8-10wks

NS difference in 
Intraindividual variability in 
reaction time (reduced in 
both groups)

Mean daily dosages approx. 
30mg MPH, 80 mg atomox

N=63, ?how recruited 
(same group as above), 
open label 

MPH 10-20 TID vs atomox 
(0.5–1.2 mg/kg/day) x8-10wks 

 NS differences in ADHD 
scales, QOL and Weiss  
functional impairment scale

Adhd scales - Self report 
scales for inattention, 
hyperactivity and clinician CGI

N=60 Korean pts on SSRI 
for MDD with only partial 
response, rater blinded

OROS Methylphenidate vs 
atomoxetine, titrated to 
clinical response, 12wks

NS differences in ADHD self 
report scale and CGI

Atomox (59mg male/80mg 
female), MPH (56mg F, 59mg 
M), Adults adhd self report 
scale and CGI 

1. Weiss and Hechtman, J Clin Psychiatry, 2006
2. Ni, et al. Journal of Psychopharmacology, 2016

3. Ni et al. J Atten Disord 2017
4. Shim et al, Clin Psychopharmacol Neurosci. 2022 



Functional Outcomes
• In observational studies in adults, prescription stimulants associated 

with:
• Decreased car accidents1 

• Decreased unemployment among women, not men 2

• Meta-analysis of RCT data shows modest effect on short-term 
abstinence from cocaine use, mostly attributed to higher dose amps3

1. Chang et al., JAMA Psychiatry, 2017
2. Li et al., JAMA Network Open, 2022
3. Tardelli et al., Psychopharmacology, 2020



Functional Outcomes
• What stimulants do not do: 

• Improve learning of material:
• Children randomized to methylphenidate had markedly improved classroom behavior, 

but no improvement in learning 5

• Substantially improve performance on neuropsych tests: 4

• College students: RCT crossover Mixed amphetamine salts vs Placebo

• Inconsistent results performance on tests of attention, working memory, processing 
speed

• Substantial effects of stimulants on subjective drug liking 4

• Substantially improve GPA 6

• Adherence 🡪 0.11 improvement in GPA

4. Weyandt et al., Pharmacy, 2018
5. Pelham et al., Journal of Consulting and Clinical Psychology, 2022
6. Marcus et al., J Am Acad Child Adolesc Psychiatry, 2011



Harms



What are the risks of concern 
with stimulants? 

• SUD

• Diversion 

• Psychosis/mania

• CV outcomes

• Impact on sleep

• Growth suppression (kids)

• Appetite suppression*

• Tics

What outcomes data would 
allow us to gauge risk? 

• Med diversion monitoring 
outcomes (PDMP)

• Urine drug test

• ER visits and psychiatric 
hospitalizations 

• CV surrogates and events

• Weight

•How long would it take to see 
these?

* In children followed from MTA study, found growth suppression and 
INCREASED weight in adulthood



Quality of data on harms, meta-analysis

• Cortese1, large metanalysis, likely to affect policy
• Tolerability measured by study withdrawal, common in this literature
• Authors acknowledged lack of long-term safety data
• Criticized in editorials 2-4  “important AEs, i.e.,  sleep disturbance, headache, 

loss of appetite” not included
• Did not highlight the exclusion of people with psychosis, hypertension or tics
• SUD ignored, both in editorials and authors’ plan for dedicated analysis of 

safety 5

• Lack of attention to SUD risk is reminiscent of opioids in the era of 
marketing about opioid and  chronic pain6

4. Editorial, Faltinesen et al, Nov 2018
5. Authors Reply 
6. Katz, Clin J Pain, 2007

1. Cortese, et al. Lancet Psychiatry, 2018
2. Editorial, Warren,  Nov 2018
3. Editorial, Zhang et al, Nov 2018



Quality of data on harms for FDA approval 

• Conclusion: Pre-marketing data grossly insufficient to determine 
safety

General 
Recommendations3

Flovent (fluticasone) 2 Stimulants1

Short term 
studies 

300-600 pts ≥ 6 
months

1,090 patients total 
12-16wks

20 stimulant drugs: 
70 pts (median),  4weeks (median). 
- 11 stimulant drugs approved with total of < 
100 patients and 5 drugs approved with < 4 
weeks of data

Long term/post 
marketing

100 patients ≥ 1 year 507 patients in 12-month 
safety study

FDA required post-marketing studies for 6 
drugs but only 2 of the 6 were performed

1. Bourgeois et al., PLOS One, 2014
2. https://www.accessdata.fda.gov/

3. International Conference on Harmonisation of 
Technical Requirements for Registration of 
Pharmaceuticals for Human Use. ICH Guidelines. 



Psychosis

• Risk of new onset of psychosis: 
Amphetamines > methylphenidate 1

• Dose dependent increase in first 
episode psychosis/mania2

1. Moran et al., NEJM, 2019
2. Moran et al., under review

Controls Cases

Dextroamphetamine 
Equivalents

     None 2,538 (92.9%) 1,170 (87.7%) Reference

     Low: ≤ 15 mg 95 (3.5%) 54 (4.1%) 1.87 (1.15, 3.03)

     Medium: > 15 & ≤ 30 mg 65 (2.4%) 61 (4.6%) 3.44 (2.07, 5.72)

     High: > 30 mg 34 (1.2%) 50 (3.8%) 4.81 (2.67, 8.66)

Dextro >30, roughly equivalent to 40mg mixed amphetamine salts 



Cardiovascular risks

• Stimulants increase blood pressure and heart rate

• Observational studies (where individuals with pre-existing 
cardiovascular disease are likely excluded):

• Non-elderly adults 25 – 64 years 1 

• No increased risk of serious cardiovascular events (stroke, MI, sudden cardiac death)

• Elderly adults > 65 years2

• Increased risk of serious cardiovascular events

• Ventricular arrhythmias, stroke, risk higher shortly after initiating (30 days)

1. Habel et al., JAMA 2011
2. Tadrous et al., JAMA Network Open, 2021



Mortality/Overdose
• Off-label prescribing in adults is rising and is associated with 

increased all-cause mortality compared to on-label prescribing.1 
• Unclear reasons for off-label prescribing 

• But co-morbid psychiatric disorders common 

• Lisdexamfetamine FDA-approved for binge eating disorder

• One observational study from database shows among people on 
buprenorphine for OUD, prescribed stimulant therapy 2 

• Associated with
• 19% increased chance of non-fatal overdose

• 36% increase in treatment retention

• Selection bias: only included patients with high adherence to stimulants

1. Westover, at al, Addiction, 2018
2. Mintz et al, JAMA Network Open, 2022



Parallels with Opioid Crisis

Expansion of Target 
Population

Evidence for treatment 
-  based on subjective 
outcomes
-  heavily influenced by 
pharma 
- ignores important 
safety outcomes, 
including SUD

Rapid Rise in 
Prescribing1,2

“Non-addictive” 
Formulations3

Higher Acceptable 
Doses4,5

Increase in 
Stimulant 

Related OD 
Deaths

Ie, 23% increase 
in 2020 to 2021

3. US Dept of Justice, 2014
4. Carpentier & Levin, Har Rev Psy, 2017
5. CDC, June 2022

1. United Health data
2. IQVIA, presented at RADARS System 16th Annual Meeting, 

2022



Key Takeaways

• Adult ADHD exists and can cause significant morbidity

• Diagnosing ADHD is complex and time consuming

• The evidence base for benefits of treatment with stimulants consists 
of numerous low quality studies without functional outcomes

• the risk of nonstimulants are fewer and could be comparable to stimulants in 
terms of functional impact

• The likely risks of stimulants include misuse, SUD, psychosis and CV 
events however the degree of risk has not been adequately assessed 

• Risk can potentially be mitigated with careful diagnosis and monitoring



Q+A: Audience


