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• ADHD and Substance Use Disorders (SUD)

* How many SUD patients also have ADHD? 

* What are the responsible mechanisms for this comorbidity?

* Is it possible to prevent development of SUD in ADHD patients?

* Do we need special interventions to treat SUD+ADHD?

• Conclusions



Epidemiology of Addiction and ADHD

How many SUD patients also have ADHD?



BJP, 2007

Cross-national community sample:

* LTP adult ADHD: 3.4% (range 1.8-7.3%)
* ADHD in subjects with SUD: 12.5%
* ORADHD/SUD = 4.0 (95% CI: 2.8-5.8)
* ADHD first: 99.0%
SUD first: 0.5%
same year: 0.5%

* ADHD in Tx:  USA 13%, rest 0-3% 

How is it in Tx seeking SUD patients à

Atten Defic Hyperact Disord. 2017 Mar;9(1):47-65.



29 studies: 6,689 subjects (4,054 adolescents and 2,635 adults)

Overall prevalence adult ADHD in SUD patients = 23.1% (95% CI: 19.4 - 27.2%)

Prevalence ADHD in cocaine dependence lower than in other SUDs!!

DAD, 2012

ADHD in SUD patients
Cross-Sectional

23.1%



Cohort study: 176 children with ADHD

* Treatment: MPH since age 6-12 yrs

* FU: age 18 and 25 yrs

Incidence SUD:

* N=80 (45%); N=49 AUD; N= 64 DUD

Predictors SUD:

* …….
* …….

AJP, 2008Prospective: SUD in ADHD patients
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Eur Addict Res. 2020;26(4-5):233-244. 

Risk of (relapse in) addiction still present in ADHD screen 
positives in early childhood (20 à 25 years)



ADHD and Addiction: A Model

What are mechanisms responsible for SUD+ADHD?



SUD ADHD

ADHD SUD

Genetic Predisposition SUD
(DRD2/4, DAT, COMT, BDNF)
Environmental Factor ADHD
(Affective Neglect; Child Abuse)

ADHD ADHD

SUD SUD

ADHD

SUD

Stimulant use to treat ADHD symptoms

Cannabis use to treat insomnia

SUD and ADHD: Models
??

Negative effect on ADHD treatment

Higher SUD treatment drop-out



ADHD and Substance Use (Disorders): The Model

* ADHD Sxx à Personality Traits à SUD

* ADHD à ODD/CD à SUD

* ADHD à Academic/ Vocational Problems à SUD

* ADHD à Social Problems à SUD

* ADHD à Neurocognitive Deficits à SUD

* ADHD à Problems à Low Self-Esteem à MDD à SUD

* ADHD à Failures à Impulsive Aggression à SUD

* ADHD à Positive Expectancies about Drugs à SUD

* ADHD à Deficient Coping Skills à SUD

* ADHD à Deficient Parenting à SUD

* ADHD à Stimulant Tx (?) à SUD
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ODD/CD

SUD

Neurobiology



Genetics of Addiction and ADHD

What is the role of genetics in this comorbidity



2008

Parental alcohol and drug addiction are associated with addiction and 
other externalising disorders (ADHD/CD/ODD) in their children

Psychol Med 2008Family Study



Additive Genetic
Common factors

Specific factors

Shared Environment
Common factors

Specific factors

Unique Environment
Common factors

Specific factors

AGP, 2003

Twin Study 
CMDs



General Genetic Structure of
Common Mental Disorders

ADHD

?

AGP, 2003

Twin Study 
CMDs



Twin study
ADHD and AUD

Heritability:
* h2

ADHD = .38, h2
AUD = .50

Phenotypic correlation ADHD-AUD:
* r=.30 

Causality phenotypic correlation:
* 91% explained by genetic factors 
* 9% explained by non-shared environment

Psychol Med 2014

Twin 
Study 
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ODD/CD

SUD

Neurobiology
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ODD/CD

SUD

Neurobiology

GENES



Heritabilty and GenxEnvironment interactions

Genetic variation in DRD2-gene moderates effect
Of parental behavior on risk of early age drinking

Genetic variation in COMT-gene moderates 
effect of early childhood adversity on risk of AD 



23

ODD/CD

SUD

Neurobiology

GENES
G
xE



Neurobiology of Addiction-ADHD 
Comorbidity

Do ADHD and SUD have a similar underlying 
neurobiology?
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Environment
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2021

Yes, but ….
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High-Risk ADHD: 
Comorbid  DBD (ODD/CD), familial SUD and/or early substance use
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High-Risk ADHD: 
Comorbid  DBD (ODD/CD), familial SUD and/or early substance use



ADHD and Addiction: Prevention

Is it possible to prevent the development of addiction  
in children with ADHD?



Cohort study: 176 children with ADHD

* Treatment: MPH since age 6-12 yrs

* FU: age 18 and 25 yrs

Incidence SUD:

* N=80 (45%); N=49 AUD; N= 64 DUD

Predictors SUD:

* Only age at starting MPH treatment: 

The earlier the start, the smaller the risk of SUD

AJP, 2008SUD in ADHD patients



Stimulant Tx ADHD and SUD: A meta-analysis

Question:
Does stimulant treatment of childhood ADHD

result in more or in less addiction?

Method:
Meta-analysis of 15 longitudinal studies with

2,565 participants with start medication 

before assessment of addiction

Result: No effect of stimulant treatment on

the risk of development of addiction, BUT….

JAMA Psychiatry. 2013 



No overall effect, but lot of
heterogeneity explained by:
* percentage stimulant Tx
* time since Dx

No control for ADHD severity
No control for CD comorbidity

JAMA Psychiatry. 2013 



An informative Study from the Netherlands
(with control for ADHD severity en ODD/CD comorbidity)

* Stimulant Tx normalizes risk 

for AUD/DUD until age 17 

* Stimulant Tx unfortunately 

has no effect on risk for ND

* Stimulant Tx effect is 
larger if stimulant Tx was 

started at a younger age!

BJP, 2013

ADHD without Stimulant TX

ADHD with Stimulant Tx

HCs

ADHD with Stimulant Tx
ADHD without Stimulant Tx

HCs

SUD                               ND
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Eur Child Adolesc Psychiatry. 2019 Sep;28(9):1213-1222. 2019

Data from Dutch part of International Multicenter ADHD Genetics (IMAGE) study:

ADHD participants N=303; age at baseline 12 and age at FU = 16.2
HC participants N=2019; age at baseline 12 and age at FU =16.3

Follow-up: 4.2 years

SUD= [either DISC-IV-P + OR AUDIT + OR DAST +]
ND=FTND ≥ 6 OR DISC-IV-P +
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Subgroups of medical stimulant
use in ADHD participants

Late (11 yrs) & Moderate Dose (24 mg) 
N=91

Early (8 yrs) & Moderate Dose (23 mg) 
N=51

Early (7yrs) & Intense Dose (53 mg) 
N=103

No medical stimulant use 
(N=53)
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SUD: early+intense stimulant use normalizes SUD-risk at least until age 16
ND: early+intense/moderate stimulant use normalizes risk at least until age 16

SUD                                      Daily Smoking                        ND
No Stim

L-M Stim
E-M Stim

E-I Stm
No Stim
L-M Stim

E-M Stim
E-I Stim



39Large Swedish register study: Strongly reduced risk of SUD in ADHD if treated with stimulants before age 15

N=28,753



40Age and stimulant medication (independently) associated with normalization basal ganglia volume

Right Basal Ganglia



ADHD and Addiction: Treatment

Do we need special interventions to treat ADHD 
patients with a comorbid addiction?
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Retrospective cohort study:

SUD outpatients with comorbid ADHD 

on ADHD Meds show much better Tx 

retention than comorbid patients not 

on ADHD Meds.

... but do they have better outcomes??

J Clin Psychiatry. 2021 Feb 23;82(2):20m13598.



Tx with stimulants (e.g. 60-90 mg MPH) and other medications has 
very little/no effect on ADHD Sxx and no effect on substance use.



Aberrant reward processing network in ADHD + SUD

54 mg MPH-OROS p.o. à lower  striatal 

DAT-occupancy in ADHD patients with 

compared to without cocaine dependence

2013

Need for higher doses of stimulants in patients with ADHD+SUD/Cocaine?



Higher dosis of Stimulants in SUD + ADHD

Addiction. 2014 Mar;109(3):440-9 

MPH up to 180 mg/day

Amph Salts 60-80 mg/day

2015

Lisdexamph. up to 250 mg/day

BMJ Open. 2021 May 18;11(5):e044696. 



Higher dosis of MPH in SUD + ADHD

Addiction. 2014 Mar;109(3):440-9 



MPH vs Placebo: Changes in ADHD Sx

ADHD responders (>30% Sx↓)
* Placebo + CBT          = 27%
* MPH-OROS + CBT   = 75%

(NNT=2.1; p=0.012)

∆ CGI
Placebo + CBT          (p=0.688)
MPH-OROS +CBT    (p=0.039)

Titration:
MPH-OROS: 63% 180 mg/day

11% 144 mg/day
7%   96 mg/day

19%   no



MPH vs Placebo: Changes in drug use

Placebo +CBT:           14% amph free urines
MPH-OROS + CBT:   23% amph free urines  

(p=0.019)

Placebo +CBT:           29% drug free urines
MPH-OROS + CBT:   44% drug free urines

( p=0.019)

Not only amphetamine substitution

(cannabis,benzo’s, opioiden)
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2017

Swedish Case Register

ADHD without SUD: N=9,444
ADHD with SUD:      N=4,870

Follow-up 6.5 years

ADHD+SUD start with somewhat 
Higher dose, show some dose 
increase in 1st two years and then 
stabilize à titration & no tolerance
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JAMA Psychiatry. 2015 Jun;72(6):593-602
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% cocaine abstinence last 3 weeks of Tx                  > 30% reduction in ASRS

NNT=9.1

NNT=4.3 NNT=2.9

NNT=5.6

Effect of robust doses dexamphetamine XR

with permission of Frances Levin
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* Cocaine use reduction is more likely to be preceded by ADHD improvement than vice versa

* Higher levels of (BIS) impulsiveness are associated with better cocaine use outcomes

Drug Alcohol Depend. 2018 Jul 1;188:135-140

Drug Alcohol Depend. 2020 May 25;213:108082. 
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2021

Design:
* N=16 methamphetamine (MA) dependent patients (44% possible  adult ADHD)
* Single-blind ascending-descending dose study: 

* 12 week study: week 1-4 (110à250mg), week 5-8 (250à110mg), week 9-12 (0mg)

Outcomes:
* Primary: safety, tolerability, (S)AE
* Secondary: change in MA use, craving, withdrawal

Main results: 
* 14/16 (87.5%) complete escalation to 250mg/day (no drop-out due to adverse events)
* Reduction in MA use in first 4 weeks: median 21 days à median 13 days (p=0.013)
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How much of our consensus statement is already reality?
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US:         70%, mainly atomoxetine
Europe: 20%, mainly stimulants



Addiction and ADHD:
Conclusions



Conclusions ADHD-SUD Comorbidity
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• ADHD and SUD frequently co-occur (10-25% of treatment seeking SUD patients have adult ADHD)

• Childhood ADHD is a predictor of SUD independent of ODD/CD

• Early stimulant treatment of ADHD can prevent the development of SUD

• Common genetic network underlies comorbidity ADHD with SUD (Acros-Burgos, 2012)

• Neurobiology ADHD and SUD is similar (high reward sensitivity, deficient cognitive control) with 
differences in self-reported impulsivity and reward processing predicting SUD

• ADHD patients with SUD need different Tx (higher doses long-acting stimulants+abuse prevention)



Thank you for your attention!

w.vandenbrink@amc.uva.nl
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