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The Swedish National Registers:
the entire Swedish population is a cohort



The Swedish Tic Cohort:
characteristics

Cohort of >7,800 cases with TS or chronic motor or vocal tic disorder

Validated diagnostic codes

Diagnosed in specialist services since 1969

Demographic and clinical characteristics comparable to other samples
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Alcohol- or drug-related disorders, criminal 

convictions, and death

 Substance misuse rarely studied in tic disorders.

 Some cross-sectional studies point to an increased risks of 

substance use disorders, compared to the general population.

 Underlying mechanisms?

Virtanen et al., 2021 Biol Psychiatry



Alcohol- or drug-related disorders, criminal 

convictions, and death

 7,832 individuals with TS/CTD, compared to >14 M individuals  

from the general population.

 16% of individuals with TS/CTD and 7% of individuals from the 

general population presented with substance misuse outcomes.

 Individuals with TS/CTD had a significantly increased risk of:

 Any substance misuse-related outcome (aHR 3.11; 95% CI, 2.94-3.29)

 Alcohol-related disorders (aHR, 3.45; 95% CI, 3.19–3.72)

 Drug-related disorders (aHR, 6.84; 95% CI, 6.32–7.40)

 Substance-related criminal convictions (aHR, 2.56; 95% CI, 2.36–2.77)

 Substance-related deaths (aHR, 2.54; 95% CI, 1.83–3.52)

Virtanen et al., 2021 Biol Psychiatry
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 TS/CTD are associated with increased risk of substance misuse 

outcomes in their own right, but individuals with comorbid ADHD 

seem to be at particularly high risk.

Alcohol- or drug-related disorders, criminal 

convictions, and death

Virtanen et al., 2021 Biol Psychiatry



Alcohol- or drug-related disorders, criminal 

convictions, and death

 Comparison of the TS/CTD cohort with their unaffected full siblings: 

significant attenuation of the estimates.

Virtanen et al., 2021 Biol Psychiatry



Alcohol- or drug-related disorders, criminal 

convictions, and death

 The majority of individuals with TS/CTD do not have substance 

misuse problems, but the risk is higher when compared to 

individuals without TS/CTD.

 Screening for drug and alcohol use should become part of the 

standard clinical routines, particularly in TS with comorbid 

ADHD. 

 Importance of implementing preventive and early intervention 

strategies to preclude the onset and minimize the consequences 

of substance misuse.

Virtanen et al., 2021 Biol Psychiatry
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Insomnia

 Sleep problems very prevalent in tic disorders across the 

lifespan, limited methodological quality of the studies

 Insomnia: imprecise prevalence estimates (range 0.3% to 77%)

 Role of comorbidities is unclear

Isomura et al., under review



Insomnia

 5,877 individuals with a diagnosis of TS/CTD, compared to 

unexposed individuals from the general population (>10M) and 

their unaffected siblings.

 Period-prevalence of insomnia:

 TS/CTD: 32.16%

 Unexposed: 13.70%

 Likelihood of insomnia: 

 Population comparison: aOR=6.74; 95% CI, 6.37–7.15

 Sibling comparison: aOR=5.41; 95% CI, 4.65–6.30

Isomura et al., under review



Insomnia

 When excluding individuals with pervasive developmental 

disorders and learning disabilities and individuals with ADHD, 

the association between TS/CTD and insomnia remained 

statistically significant, but the magnitude significantly 

decreased.

 Likelihood of insomnia for individuals with TS/CTD with 

comorbid ADHD and with comorbid ADHD on medication was 

higher. 

Isomura et al., under review



Insomnia

Isomura et al., under review
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Insomnia

Isomura et al., under review
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Insomnia

 Insomnia should be systematically evaluated in individuals with 

tic disorders and managed according to the available evidence 

in order to minimize its potential negative impact. 

 This is particularly important for those individuals with comorbid 

neurodevelopmental disorders, especially ADHD/ADHD 

medication.

Isomura et al., under review
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Transport accidents

 Road traffic injuries are the leading cause of death in the group 

aged 5-29 years, and eight cause for all age groups.

 More common in other neurodevelopmental disorders such as 

ADHD. 

 Unknown if individuals with tic disorders also have a higher risk.

 In some countries, reporting of TS diagnosis to licensing vehicle 

authorities is encouraged or compulsory.

Mataix-Cols et al., 2021 Mov Disord



Transport accidents

 3,449 individuals diagnosed with TS/CTD compared to >6M 

unexposed individuals and their siblings, all of at least 18, on the 

risk of injuries or deaths attributed to transport accidents and, 

specifically, motor vehicle accidents

Mataix-Cols et al., 2021 Mov Disord



Transport accidents

 Individuals with TS have a 50% increased risk of serious 

transport accidents and a 58% increased risk of motor vehicle 

accidents. 

 Results slightly reduced in the sibling comparison. 

Mataix-Cols et al., 2021 Mov Disord



 Risk of all transport 

accidents in those

with TS/CTD + ADHD

was 1.86 (1.59-2.17) 

and risk of motor 

vehicle accidents was

2.02 (1.69-2.42).

Transport accidents

Mataix-Cols et al., 2021 Mov Disord



Transport accidents

 The majority of individuals with TS/CTD are able to drive safely.

 Detection and adequate management of comorbid ADHD in 

driving-age individuals with TS/CTD should be prioritized.

 Licensing agencies should not necessarily equate TS/CTD with 

an increased risk for serious transport accidents. 

 Decisions should be made on individual basis. 

Mataix-Cols et al., 2021 Mov Disord
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Cervical spine disorders

 Motor tics involving the neck region are common and 

bothersome.

 The neck is particularly vulnerable to severe damage due to 

repeated trauma.

 Single cases and case series describing a range of severe 

injuries to the cervical spine with neurological complications in 

individuals with severe forms of motor tics involving the head 

and the neck region.

Isung et al., 2021 JAMA Neurol



Cervical spine disorders

 Is there an 

actual 

association 

between 

TS/CTD and 

severe cervical 

disorders?

Isung et al., 2021 JAMA Neurol



Cervical spine disorders

 6,791 individuals with TS/CTD compared to matched individuals 

from the general population (1:10) 

 Cervical spine disorders and related neurological complications:

 Cervical vascular disorders

 Non-vascular disorders and surgeries

 Covariates:

 Rheumatic disorders

 Injuries due to traffic accidents

 Injuries due to fall- and sport-related injuries

 ADHD diagnosis

Isung et al., 2021 JAMA Neurol



Cervical spine disorders

 237 individuals (3.49%) in the TS/CTD group and 1,483 (2.18%) 

in the matched control group had at least one diagnosis of a 

cervical spine disorder

 39% increased risk in TS/CTD (aHR=1.39; 95% CI, 1.22-1.59)

 Similar results for vascular and non-vascular groups

 Similar results when excluding individuals with ADHD 

(aHR=1.33; 95% CI, 1.11-1.60)

Isung et al., 2021 JAMA Neurol



Cervical spine disorders

Isung et al., 2021 JAMA Neurol



Cervical spine disorders

 Individuals with TS/CTD are at increased risk of cervical spine 

disorders, some of which can be potentially serious and be 

associated with long-term disability. 

 These disorders are relatively rare but may appear early in mid-

childhood, highlighting the importance of increasing awareness 

on a potentially serious consequence of motor tics. 

 Early diagnosis and management of TS/CTD and close 

monitoring of at-risk individuals are warranted. 

Isung et al., 2021 JAMA Neurol



Summary 2020-2021

While in lock-down, we have learnt… 

 TS/CTD are associated with various types of substance misuse 

outcomes.

(Virtanen et al., 2021 Biol Psychiatry)

 TS/CTD are associated with a higher point prevalence and 

higher likelihood of insomnia, particularly in those with 

neurodevelopmental disorders, mainly ADHD/ADHD meds. 

(Isomura et al., under review)



Summary 2020-2021

While in lock-down, we have learnt… 

 There is a marginally increased risk for serious transport 

accidents in TS/CTD, which is mainly driven by ADHD 

comorbidity.

(Mataix-Cols et al., 2021 Mov Disord)

 Individuals with TS/CTD have a higher likelihood to present with 

cervical spine disorders and related neurological complications. 

(Isung et al., 2021 JAMA Neurol)



Thank you!

lorena.fernandez.de.la.cruz@ki.se

@LorenaFdelaC


