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Attention-deficit/ 

hyperactivity 

disorder (ADHD)

The construct
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Attention-deficit/hyperactivity disorder 

(ADHD) most common 

neurodevelopmental disorder in 

childhood

Highly heritable

Substantial proportion do not remit in 

puberty, but persists into adulthood

Extensive comorbidity

Course and symptoms of ADHD, and 

comorbidities, may change over time, 

and even childhood onset recently 

been questioned 
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ADHD is not alone out there

Family aggregation, twin and molecular genetic (SNPs and 
GWAS-based polygenic risk scores [PRS]) studies… 

Robustly find ADHD associations with co-occurring traits and 
disorders (and vice versa) at least moderately explained by 
genetic influences (i.e. many pleiotropic gene variations [alleles] 
each with small effect)

Cross-Disorder Group of the Psychiatric Genomics Consortium, Lee S., Ripke S., 

Neale B., Faraone S.V., Purcell S. et al. Genetic relationship between five psychiatric 

disorders estimated from genome-wide SNPs. Nature Genetics 2013;45:984-994

Pettersson E., Larsson H., & Lichtenstein P. Common psychiatric disorders share the 

same genetic origin: a multivariate sibling study of the Swedish population. 

Molecular Psychiatry 2016;21:717-721.

Du Rietz E., Coleman J., Glanville K., Choi S.W., O’Reilly P.F., & Kuntsi J. 

Association of polygenic risk for Attention-Deficit/Hyperactivity Disorder with co-

occurring traits and disorders. Biological Psychiatry: Cognitive Neuroscience and 

Neuroimaging 2018;3:635-643.





Pettersson et al. Molecular

Psychiatry 2016;21:717-

721.





Principal component analysis to matrices of 

genetic correlations between major psychiatric disorders 

estimated by family study, genome-wide complex trait 

analysis, and linkage-disequilibrium score regression and 

polygenic score correlations

All tested disorders loaded positively on a first unrotated

principal component, accounting for 57, 43, 35 and 22% of 

variance, respectively, for the four methods 

Conluded all four methods provided strong support for a 

genetic p factor that represents the pinnacle of the 

hierarchical genetic architecture of psychopathology



ADHD

Effective 

treatments for core 

symptoms exist







Prevalence among 

law-breakers/ 

violent individuals



Prevalence of mental disorders in prisoners in western countries in comparison with the general 
population (adapted from Fazel & Baillargeon, 2011) 

 Male prisoners 
(%) 

 

Male general 
population 

estimate (%) 

Female prisoners 
(%) 

 

Female general 
population estimate 

(%) 
Any personality disorder1 65% 5–10% 42% 5–10% 
   Antisocial personality disorder1  47% 5–7% 21% 0.5–1% 

ADHD5 25-30% 3-5% 25-30% 3-5% 
Alcohol misuse/dependence2  18–30% 14–16% 10–24% 4–5% 

Drug misuse/dependence2  10–48% 4–6% 30–60% 2–3% 

Depression1  10% 2–4% 12% 5–7% 

Post-traumatic disorder4  4–21% 2% 10–21% 3% 

Psychosis1 4% 1% 4% 1% 

Intellectual disability3 0.5–1.5% 1% 0.5–1.5% 1% 

*General population estimates are based on individuals of similar ages where possible. 
1) Fazel S, Danesh J. Serious mental disorder in 23 000 prisoners: a systematic review of 62 surveys. Lancet 2002;359:545–50. Fazel S & 
Seewald K. Br J Psychiatry 2012. 
2) Fazel S, Bains P, Doll H. Substance abuse and dependence in prisoners: a systematic review. Addiction 2006;101:181–91. 
3) Fazel S, Xenitidis K, Powell J. The prevalence of intellectual disabilities among 12,000 prisoners—a systematic review. Int J Law Psychiatry 
2008;31:369–73. 
4) Goff A, Rose S, Purves D. Does PTSD occur in sentenced prison populations? A systematic literature review. Crim Behav Ment Health 
2007;17:152–62. 
5) Young S, Moss D, Sedgwick O, Fridman M, Hodgkins P. A meta-analysis of the prevalence of attention deficit hyperactivity disorder in 
incarcerated populations. Psychol Med 2015; 45:247–58. Baggio S, Fructuoso A, Guimaraes M, Fois E, Golay D, Heller P, et al. Prevalence of 
Attention Deficit Hyperactivity Disorder in detention settings: A systematic review and meta-analysis. Front Psychiatry 2018;9. 

 





Violent crime conviction among 3000+ CAP patients diagnosed in 

greater Stockholm area vs. matched non-CAP controls. All born

1984-1994, followed to 2009 (ages 15-25)

Lundström S., Forsman M., Larsson 

H., Kerekes N., Serlachius E., 

Långström N., Lichtenstein P. 

Childhood neurodevelopmental 

disorders and violent criminality: A 

sibling control study. J Autism Dev 

Disord, 2014.



Psychiatric disorders and violent reoffending: a 

national cohort study of convicted prisoners in 

Sweden. 

Methods

Longitudinal cohort study of 47 326 individuals imprisoned since Jan 1, 

2000, and released before Dec 31, 2009, in Sweden

Diagnosed psychiatric disorders from both inpatient and outpatient 

registers, and sociodemographic and criminological factors from other 

population-based registers

Chang, Larsson, Lichtenstein, & Fazel. Lancet Psychiatry. 2015 Sep 2



Chang Z, Larsson H, Lichtenstein P, & Fazel S. Psychiatric disorders and violent 

reoffending: a national cohort study of convicted prisoners in Sweden

Lancet Psychiatry. 2015 Sep 2.

Figure 1 



Chang, Larsson, Lichtenstein, & Fazel. Psychiatric disorders and violent reoffending: a national cohort 

study of convicted prisoners in Sweden. Lancet Psychiatry. 2015 Sep 2



Why links between

(some) 

neurodevelopmental

psychiatric conditions & 

antisocial behavior/ 

violence?



Neurodevelopmental symptom dimensions that

influence (violent) criminal propensity



ADHD

Do treatments also 

affect violence 

risk/recidivism?

And, for practical and ethical reasons, can 

long-term effectiveness for 

pharmacological and psychological 

treatments be ascertained from 

randomized controlled trials?



ADHD treatment prevents violence?

 25 000 individuals diagnosed with ADHD studied in within-

individual analyses

 Periods when person used prescribed medication compared

with periods when same person did not use same medication



RESULTS



RESULTS continued… 



Association between prescription of major 

psychotropic medications and violent 

reoffending after prison release

Zheng Chang, Paul Lichtenstein, Niklas Långström, Henrik Larsson, & Seena Fazel. 

Association Between Prescription of Major Psychotropic Medications and Violent 

Reoffending After Prison Release. JAMA. 2016;316(17):1798-1807. 



JAMA, 2016: Association between prescription 
of major psychotropic medications and violent 
reoffending after prison release

Zheng Chang, Paul Lichtenstein, Niklas Långström, Henrik Larsson, & Seena Fazel

Association Between Prescription of Major Psychotropic Medications and Violent 

Reoffending After Prison Release. JAMA. 2016;316(17):1798-1807. 



Association between 

prescription of major 

psychotropic 

medications and violent 

reoffending after prison 

release

Zheng Chang, Paul Lichtenstein, 

Niklas Långström, Henrik Larsson, & 

Seena Fazel. Association Between 

Prescription of Major Psychotropic 

Medications and Violent Reoffending After 

Prison Release. JAMA. 

2016;316(17):1798-1807



 ADHD risk factor for the development of violent 

crime
(Young et al 2003; 2009; Satterfield et al., 2007; Mannuzza, Klein, & 

Moulton, 2008; Langley et al., 2010; Mordre, Groholt, Kjelsberg, 

Sandstad, & Myhre, 2011; Lundström et al., 2013; Chang et al., 2015)

 ADHD common in correctional and forensic

psychiatric populations  

 Effective treatment for ADHD core symptoms also

appears to reduce violent criminality

 Substantial gains if identification and treatment

improved?
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