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ADHD co-morbidities 
ADHD +TS critical ? 
TS clinical phenotype 
TS+ADHD clinical consequences   
TS+ADHD adverse impact on cognitive 
performance, psychosocial functioning and 
quality of life 
Treatment 

Outline  of  Presentation 



• 60% dei bambini affetti da ADHD presentano almeno un disturbo 
psichiatrico in comorbilità 
•35% presentano 2 o più disturbi associati 
• ADHD  puro è raro nel campione clinico   

ADHD   comorbidities 
 







ADHD developmental  comorbidity  
 



ADHD developmental comorbidity  
 



European 
 

– 10 Countries 
– 1,500 Patients 
– 300 Investigators 

 

Observational 
 

– Non-interventional 
– 7 data collection points 
– 2 years follow up 

A 24- month,pan-European, prospective, observational, study of health 
outcomes associated with ADHD  

Prevalence of  about 9% on 1500  children with ADHD  



ADHD comorbid profile  
 



ADHD comorbid profile in 3 studies 
 

In about 20-30% of all ADHD 
children, a comorbid TD was 

found 
 

Spencer et al 1998 
MTA cooperation group 1999 

Pliszka 2000 



ADHD patients = 312 
 
Controls (No ADHD) = 252 
 
Results - highly significant 
Tics in ADHD patients = 12% 
Tics in controls = 4% 
Tics disorders= a remitting course 
  = little impact on functional abilities  
  = not associated with stimulant use 
 
Conclusion :Presence of Tic disorders has limited impact 

Impact of TIC Disorder on ADHD 
debated 



Impact of TIC Disorder on ADHD 

Higher rate of psychopathology severely 
impaired due to increased levels of anxiety 

and lower social competence 
 

 



DSM-5 American Psychiatric Assoc. 2013 

Absolute • Multiple motor tics 
 • One or more vocal/phonic tics 
 • Duration of more than one year 

Preferable • Onset tics before 18 years 
 • Tics change over time 

Exclude • Wilson’s disease 
 • Huntington’s disease 
 

Tourette Syndrome 





Age at onset TS ranges from 2-18 years (5-7) 
Onset of motor tics mean = 7 years 
Vocal/phonic tics later ( 11 years) 
 
Symptoms:• wax and wane 
  • increase with stress 
  • suppressible 
  • suggestible (consulting room) 
                 • reflexive (“quiet please”)   
 • Premonitory urge 
 
Also  • Copro phenomena 
 • Echo phenomena 
 • Pali phenomena 

Tourette Syndrome 

Jankovic J. 1997 



1885 George E.A.B. Gilles de la Tourette  
“incoördination motrice, coprolalia et echolalia” 
 
- délire de toucher, délire de l’ordre 
- folie du pourquoi, folie du doûte 
- onomatomania; arhythmomania 

 
- Delineation from choreas, hysteria, 
 epilepsy 

 

    
Gilles de la Tourette (1885): Étude sur une affection nerveuse caracterisée par  
l’incoordination motrice  accompagnée d’écholalie et de coprolalie.  
Archives de Neurologie [Paris]. 9, 19-42 

“La maladie des tics convulsivs”  



Comorbid and co-existing disorders are often more 
debilitating than tics themselves. 

•Obsessive Compulsive Disorder (OCD): 25-50% 
•Attention Deficit Hyperactivity Disorder 
ADHD): 50-70% 
•Autistic Spectrum Disorder: 9-11% 
 

•Anxiety disorders: 30-40% 
•Mood disorders: 30-40% 
•Learning disabilities: 20-30% 
•Others, eg.  Sleep disorders; SiB;NOSI 
 

Tics 

ADHD OCD 

Behavioural problems, 
poor impulse control, 
other behavioural 
disorders 

GTS 

 
 
 

Tourette Syndrome & Co-morbid and 
Co-existing psychopathology 



 
Comorbidity associated with 
 • anger control problems 
 • sleep difficulties 
 • aggressive  behaviour 
 • Self injurious behaviours (females more) 

Self-injurious behaviours 

Mathews et al  et al  2004 



NOSI 
 

1. NOSI common 

2. One third social difficulties 

3. Motor and  vocal tics 
   

4. Closely associated with - CD 
    - ADHD 
   
5. Not related to OCB 

} i.e. impulse control 

Kurlan et al 1996 

Non-Obscene socially inappropriate 
behaviors (NOSI) 



a. “I say biscuit 900 times an hour. My mind is 
perfectly clear & my thoughts flow beautifully. It’s 
only when I open my mouth that I am interrupted by 
vocal tics or random words that I repeat constantly… 
At the moment it is biscuit which I say more than 
900 times an hour regardless of where I am or who 
I’m with. When I recorded a voice mail greeting for 
my phone I made several attempts : in the end I 
settled for a message that consisted of 12 words & 8 
“biscuits”.  

b. I also have to reveal secrets 

NOSI repetead words 







Toddler  5 yr  6yr  7yr 8yrs 10yrs 12yrs    14-16yrs     

Overactive, demanding 

motor tics 

OC behavior 

vocal tics 

ADHD up to 20% decrease 

Predisposing: 
Maternal smoking 
Perinatal adversity 
Family situation NOT  

OCD up to 
40%decrease 

Tic: Up to 70% 
decrease 

Anxiety 

Depression 

Trajectories of symptom progression 



Dysfunction in cortico-
striato-thalamo-cortical 
pathways: 
 

Involvement of basal 
ganglia 
Frontal cortex 
Limbic system 
Thalamus 

The 2 conditions may share similarities and differences. 
Cortico-striato-thalamo-cortical circuitry 

 







 
 
TBC1D7 
GUCY1A3 
RAP1GDS1 
CHST11 
TBCD17 

GENES CANDIDATES for TS + 
ADHD 



– 4,479 children (7-15 years) in Sweden 
– TS:25, CMT:34,  CVT:24 , TT:214 
– TS: 0.6 % (N=25)  

• ADHD: 68 %  
• OCD: 16 % (0 % without TS)  

– OCD probably lower than in clinical populations because 
children were young at time of examination 

Epidemiology 









TS only, TS+comorbidities (other than ADHD) TS+ADHD only, 
TS+ADHD+others. 
 
 

 
TS+ADHD vs TS-ADHD 
↑Comorbid conditions           (5-10 years) 
↑OCD, anxiety disorders 
↑CD/ODD and mood disorders 
↑CD/ODD  and mood disorders ( 11-17 years) 
 



 
Adults with ADHD = more alcohol & drug abuse, 
aggression & forensic encounters 



Compared to children with TS only, children with TS 
+ADHD and those with only ADHD show a similar 
profile of co-morbid conditions, depression, anxiety 
and disruptive behaviour. 

 
Suggestive that the presence of multiple co-morbidities 

in TS is a function of the presence of ADHD and not 
specific of TS 

 

Influence of ADHD/TS 
Comorbid on the clinical presentation of the two disorders 

 



 
          

 INVESTIGATE HOW CO-MORBID ADHD AND OCD AFFECT 

PERCEIVED   (QOL) IN TOURETTE SYNDROME AS ASSESSED BY 

THE MULTIDIMENSIONAL YOUTH QOL INSTRUMENT-RESARCH 

VERSION  (YQL-RV).  
 
 









  
 

 
 
 

 

Given the added disability attributable to 

ADHD in children and adolescents with TS, the 

treatment of ADHD in these cases is 

warranted. 

 

 
USA TOURETTE SYNDROME ASSOCIATION MEDICAL ADVISORY BOARD Scahill et al 2006 

TS +ADHD & treatment  

http://ri.search.yahoo.com/_ylt=A2KLj9OmpzlTcgMAeGYmDQx.;_ylu=X3oDMTBpcGszamw0BHNlYwNmcC1pbWcEc2xrA2ltZw--/RV=2/RE=1396316198/RO=11/RU=http:/www.haisentito.it/articolo/i-bambini-piu-tristi-americani-e-inglesi/3936/RK=0/RS=wWHAaysKF.YC9hTNMTjg0jjIAWk-








The fenomenology of ADHD may be hardly differentiated from core 

elements of TS bout/series tics, distraction by tics, rage tantrums 

related to urges associated with tics 

ADHD & TS comorbidity on clinical 
assessment of TS 



Primary treatment of ADHD may reduce stress, improve 
attentional resources and sometimes reduce tics by 
enhancing the individual’s ability to suppress tics 

 

TS +ADHD & treatment  
 



6 randomized placebo-control 
trials 
Alpha 2 agonists had a medium 
to large (EF=0,68) effects in 
reducing tic symptoms if 
participants also had ADHD. 
 in absence of tics the efficacy 
was non significant (ES=0.15) 





• TS+ADHD causes clinical impairment and treatment 
should be prioritized according to the impairment 
caused by each problem in order to treat the target 
symptoms  

• Everything starts with assessment. 
•  Is there impairment? What causes impairment? 
• Inform your patient! Take plenty of time for psycho 

education. 
• Monitor the progress of treatment: use rating scales! 

 
 
 

 
 
 
 

 
Key points treatment 

 
 





 
 
 
 

 
 
 
 
 

In search for cure, we must not lose  
      sight of the individual and the long 

      term goal of treatment is to  
      optimize adaptation and keep 

      development on track  

Renata Rizzo, rerizzo@unict.it 
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