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Age-Dependent Decline of 
ADHD Symptoms

Biederman J et al. Am J Psychiatry. 2000;157(5):816-818.



Developmental Impact of 
Untreated ADHD
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Pliszka S. AACAP Work Group on Quality Issues. J Am Acad Child Adolesc Psychiatry. 2007;46(7):894-921.
Adler, Spencer, Wilens. ADHD in Children and Adults. 2015, Cambridge Press.



Medications: Attention-Deficit/
Hyperactivity Disorder

Pharmacological Treatment

Stimulants
     Methylphenidate
     Amphetamines

Noradrenergic agents
  Atomoxetine
   Viloxazine XR

Alpha Agonists
 Guanfacine (XR)
 Clonidine (XR)
 Guan XR or Clon XR + stimulants

Antidepressants
   Bupropion 
   Tricyclics

Combination/others
   Modafinil
   Memantine

FDA Approved

FDA Approved

FDA Approved

FDA Approved

Wilens TE, et al. Postgrad Med. 2010;122(5):97-109. 
Newcorn & Wilens. Child Adolesc Psych Clin N Am. Elsevier Press 2022.



What Do We Know 
About Long-term 
Outcomes in 
Medication Treated 
ADHD Youth 
Growing  Up?



Discontinuing Treatment Leads 
to ADHD Relapse

LDX = lisdexamfetamine

Treatment failure = 50% or greater increase in ADHD-RS-IV total score and a 2 point or greater 
increase in CGI-S score at any double-blind visit relative to start of randomized withdrawal period. 

Coghill et al. J Am Acad Child Adolesc Psychiatry.2014;53(6):647-657.



Dose of OROS® MPH (Concerta) Increases 
Over Two-Year Study
MTA: 26% increase in MPH dose by 14 months
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Mean Conners Global Index – Parent scores for ITT population.
Note: A lower CGI-P score indicates better response to treatment.

MAS XR Effectiveness
Parent-Rated Conners Global Index Scores

N=560 N=463 N=402 N=359 N=308 N=297 N=259 N=267N=568
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It Takes Time to Show Long-term Outcomes:  
The Case of Juvenile-Onset Diabetes

‒ Wang et al. Lancet. 1993.
‒ Reichard et al. N Engl J Med. 1993.
‒ The Diabetes Control and Complications 

Group. N Engl J Med. 1993; and Am J 
Cardiol. 1995.



Spencer TJ, et al. J Clin Psychiatry. 2013;74(9):902-917.



Typically developing 
(non-ADHD; N=5378)

Treated ADHD (N=273)

Untreated ADHD (N=1002)

Wu et al., 2024; Neuropsychopharmacology; https://doi.org/10.1038/s41386-024-01831-4

ABCD Study
Cross sectional study
Aged 9-11 years
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Long-Term Studies of ADHD

Study Country Total: N ADHD: N Age
Main Findings

Tx vs. UnTx

Chang et al.

2016
Sweden Not specified 38,752 8 – 46 yrs Depression

Lee et al. 

2016
Taiwan 150,655 71,080

Mean 

9.5 yrs
Depression

Wang et al. 

2016
Taiwan 22,800,000 144,920 All ages Bipolar

Jerrell et al. 

2015
US Not specified 22,452

Mean 

7.8 yrs
Depression

Stimulant Treated (Tx) vs. Untreated (UnTx) and Subsequent Mood Disorders

Boland et al. Psychiatric Research. 2020.



Long-Term Studies of ADHD

Study Country Total: N ADHD: N Age
Main Findings

Tx vs. UnTx

Liang et al 

2018
Taiwan Not specified 84,898 <18 yrs

Man et al 

2017
China Not specified 25,629 7 – 19 yrs

Chen et al 

2014*
Sweden Not specified 37,936 13 – 28 yrs

Stimulant Treated vs. Untreated and Subsequent Suicidality

*Included nonstimulants (nonstimulants did not reduce suicide risk)
Boland et al. Psychiatric Research. 2020.



Long-Term Studies of ADHD

Study Country Total: N ADHD: N Age
Main Findings

Tx vs. UnTx

Mohr-Jensen 

et al 2019
Denmark 23,826 4,231 15 – 34 yrs

Lichtenstein 

et al. 2012*
Sweden 25,656 > 15 yrs

Periods On versus Off Stimulant Medication and Criminality

*Included nonstimulants
Boland et al. Psychiatric Research. 2020.



Medication for ADHD Reduces 
Criminality

Swedish national registers
N=25,656 with ADHD, about 50% on medications

40% of convictions related to drug offenses 
(Tx OR=0.6). 
No difference in type of ADHD medication 
(stimulants, nonstimulants) or level of crime. 

Lichtenstein P et al. N Engl J Med. 2012;367(21):2006-2014.



Long-Term Studies of ADHD

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

Stimulant Treated vs. Untreated and Subsequent Substance Use Disorders

Boland et al. Psychiatric Research. 2020.



Long-Term Studies of ADHD

Study Country Total: N ADHD: N Age
Main Findings

Tx vs. UnTx

Liao et al 2018 Taiwan 124, 438 <18 yrs

Liao et al 2018* Taiwan 72,181 3 – 29 yrs

Stimulant Treated vs. Untreated and Subsequent Traumatic Brain Injury

*Included atomoxetine 
Boland et al. Psychiatric Research. 2020.



Long-Term Studies of ADHD

Study Country Total: N ADHD: N Age
Main Findings

Tx vs. UnTx

Chang et al 

2017*
USA 2,319,450 

Mean 

32.5 yrs

Chang et al 

2014*
Sweden 17,408 18 – 46 yrs

Periods On vs. Off Stimulant Medication and Motor Vehicle Accidents

*Included atomoxetine 
Boland et al. Psychiatric Research. 2020.



Long-Term Studies of ADHD

Study Country Total: N ADHD: N Age
Findings: 

Tx vs. UnTx

Jangmo et al.

2019
Sweden 657,720 29,128 GPA

Kellow et al. 2018* Denmark 577,551 6,444 
Mean 

16.1 yrs
GPA

Lu et al. 2017* Sweden 61,640 3,718 
Mean

22 yrs

Entrance

Exams

Marcus et al. 2011 USA 3,543 GPA 

Barberesi et al. 2007 USA 5,718 370
Mean 

18.4 yrs

Reading

Attendance

Currie et al. 2014 Canada < 16 yrs
Academic

Outcomes

Zoega et al. 2012 Iceland 13,617 1,029 9 – 12 yrs Test scores 

Van der Schans

2017
Netherlands 600,000 7,736 12-13 yrs

School 

Performance

Stimulant Treated vs. Untreated and Academic Achievement

*Included nonstimulants 
Boland et al. Psychiatric Research. 2020.





the bmj | BMJ 2025;390:e083658 | doi: 10.1136/bmj-2024-083658

Swedish registry study
Age 6 – 64 years with new diagnosis of ADHD
Started (initiation) vs did not start meds
2 years follow-up
N= 148 581 individuals with ADHD
Median age 17.4 years; 41.3% female 
N= 84 282 (57%) who started meds for ADHD
--MPH most common at initiation  (74, 515; 88%)

Lower incidence

Med treatment of ADHD Results in Lower Incidence of Negative Outcomes



Conclusions

• ADHD is considered a lifespan disorder

• Consider the implications of not treating ADHD

• Long term treatment does not result in neurotoxicity; trends to 
structural and functional normalization

• Long term pharmacotherapy of ADHD, largely with stimulants, 
results in improvement in virtually all functional outcomes

• The impact of the timing of initiation, duration and adequacy of 
treatment on long term functional outcomes remains unclear
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