
Understanding & Addressing Their Root Cause
A Developmental Approach to Tics



I don’t want to 
be embarrassed 
any more.

It’s like an 
itch i need 

to scratch!!!!
Why Can’t I Stop?

If I try to hold it in, it’s 
all I can think about.

I’m just a normal kid!

I don’t want to 
disturb anyone.

It kinda 
wierds me 
out...

TICS

Source: From the HBO documentary”I Have Tourette’s But Tourette’s Doesn’t Have Me“ (2005)

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Tourette Syndrome (TS)
● 2+ motor tics and 1+ vocal tic 

● 1+ years duration, nearly every day

● Onset before age 18 

● Tics not due to medication / condition

Patterns Classified as Tic “Disorders”

Source: cdc.gov

Persistent (Chronic) Tic Disorder
● 1+ motor or vocal tic(s), but not both.
● 1+ years, many times nearly every day 

● Onset before age 18 

● Tics not due to medication / condition

Provisional Tic Disorder
● 1+ motor or vocal tic(s) 

● Under 12 months in a row

● Onset before age 18

● Tics not due to medication / condition

● No TS / persistent tic disorder diagnosis

■ Classification based on observed symptoms

● Number of specific tics

● Type of tics

● Age of onset

● Frequency

● Duration of symptoms

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


● Tics: sudden twitches, movements, or sounds that people do repeatedly
Motor tics Simple tics
Verbal tics Complex tics

■ Current scientific thinking about the source of tics
● Genetic? 

“Tourette syndrome genetics research has been frustrating. Despite an apparent high 
heritability, association studies are largely barren.” 

● Dopamine / neurochemistry? 
“There is little evidence of abnormalities of striatal dopaminergic innervation in 
Tourette syndrome.” 

● Functional connectivity? 
Increasing evidence of circuitry problems of the brain systems associated with social 
decision making (SDM), within the social behavior network (SBN)

What Are Tics?

Source: cdc.gov, Roger L Albin, Tourette syndrome: a disorder of the social decision-making network, Brain, Volume 141, Issue 2, February 2018, Pages 332–347.

 

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Circuitry Problems
“The emergence of involuntary movements, 

vocalizations and subsequent natural history of 

Tourette syndrome follows a predictable pattern in the 

first 2 to 3 decades of life, suggesting that Tourette 

syndrome results from altered brain development 

trajectories.” 

Source:  L Albin, Tourette syndrome: a disorder of the social decision-making network, Brain, Volume 141, Issue 2, February 2018, Pages 332–347.

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Persistent (Chronic) Tic Disorder
● 1+ motor or vocal tic(s), but not both.
● 1+ years, many times nearly every day 

● Onset before age 18 

● Tics not due to medication / condition

● No TS diagnosis

Provisional Tic Disorder
● 1+ motor or vocal tic(s) 

● Under 12 months in a row

● Onset before age 18

● Tics not due to medication / condition

● No TS / persistent tic disorder diagnosis

Additional “Truisms” Regarding Tics

Source: cdc.gov, Compensatory neural reorganization in Tourette syndrome, Stephen R Jackson et al. Curr Biol. 2011.

■ Age of onset is typically middle childhood (6-10 yo), more frequent in boys than girls 

■ Symptoms are intermittent (i.e. appear, disappear, reappear)

■ Tics can seriously impede daily function, interfering with school, work, or social life, and can 

● Generate feelings of embarrassment and stress

● Tire and distract during the activity of suppression

● Cause pain or injury  

■ Co-morbid w/ other NEURODEVELOPMENTAL issues (ADHD, anxiety, OCD, ASD, LDs, SPD, etc.)

■ Medication / behavioral treatments have limited effectiveness, but there’s no cure 

■ Tics most often decrease during adolescence & early adulthood, often disappearing entirely

● Compensatory neuroplastic changes in the brain allow the individual’s brain to “catch up”  

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Wait...What?

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Wait...What?
Neuroplastic changes 

in brain structure & connectivity 

control tics 

over time, helping the brain onto a more typical 

developmental trajectory.

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


● The most complicated organ known in nature

■ ~ 100 billion neurons (brain cells) form ~ 100 trillion connections

■ “Neurons that fire together, wire together”

■ Functional connections in the brain are the basis of learning

● Typical wiring (“functional connectivity”) = the “Human Connectome”

■ Enables typical self-regulation, skill mastery, etc.

● Disorders involve predictable differences in functional connectivity

■ Wiring differences are detectable ahead of symptoms

● The brain can change. It remains neuroplastic throughout our lives

The Human Brain: An Organ of “Surreal Complexity”

Neuroplastic Change? What’s that? 

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Building The Human Connectome
■ Brain wiring depends heavily on environmental input

● Being born with the right “equipment” is not enough

● Experiences & stimulation drive development

■ “Lightning pace of development” in the first few years

● Different stimuli / tasks establish different networks

● Repeated activation strengthens / refines circuits 

■ Dysfunction is observable when brain wiring is not typical

■ Appropriate intervention exists and is highly effective

● Strengthens existing connections

● Builds connections not previously formed

● Improves self-regulation, learning, skill mastery, etc.

Source: Bhattacharjee, Yudhijit, “The First Year”,  National Geographic, January 2015.

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Neuroplasticity’s Role in Overcoming Tics
■ Increasingly, TS research is focused on the functional 

connectivity within a system of brain regions

■ These regions “learn” to work together in the way we 

consider “typical” over time

■ Suppression of tics is a part of typical human development, 

much like social and emotional learning, academic learning, 

physical coordination, etc.

“Increased control over motor outputs, including suppression of 
tics, may develop during adolescence in TS and be accompanied 
by compensatory, neuromodulatory, alterations in brain 
structure & function.” 

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


A “System Perspective”
■ Neuro-anatomical system

● Basal ganglia work together with the cortex and cerebellum 

● Selection and maintenance of appropriate responses

➢ Generate behaviors of various complexity

➢ Inhibit inappropriate responses 

■ Systemic differences in Tourette’s Syndrome

● Related brain structures are immature

● Atypical interactions/functional connectivity between regions 

■ Same “dysfunction” is also implicated in OCD and ADHD

“ADHD is common in TS, as are anxiety disorders [and] obsessive compulsive behaviours, often arising to the 
level of OCD. It is plausible to view simple tics and complex obsessions as opposite poles of a spectrum with 

compulsive behaviours occupying the middle of the spectrum”

Source: Roger L Albin, Tourette syndrome: a disorder of the social decision-making network, Brain, Volume 141, Issue 2, February 2018, Pages 332–347.

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Walking, running, coordination, stamina, 
strength, posture, engagement

Purposeful regulation / voluntary control, visual 
integration, vestibular security  

Comprehension, reasoning, making 
inferences, reading social cues

Making sense of / tolerating complex 
environments, feeling our bodies 

Precision, grip, manual dexterity, eye tracking, 
writing, buttons/zippers  

The Foundation of 
Learning

Categories of Complex 
Learning / Skill Mastery 



Dr. Michael Merzenich, Neuroscientist & Author:

● Neurodevelopmental disorders: “failure modes of the 
self-organizing brain”

● We have clear insight into brain-changing processes
■ In the degrading, aging, distorting direction
■ In the strengthening, rejuvenating, corrective direction 

● Brain “remodeling” can be induced 
■ On a large scale 
■ At any age 

The Promise of Plasticity-Based Interventions

“Brain plasticity-based therapeutics can be expected to 
drive fundamental re-normalizing corrections for 
distorted brain systems.”

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


■ Intensive, integrated, targeted, strengthening exercise

● Sensory engagement 
● Physical exercise 
● Academic / cognitive activities 

■ Progressively challenging, purposeful

■ Must reflect complexity of real world to change brain

■ Improves speed & efficiency of neural pathways

● Key networks in the brain fire, then wire, together
● Drives synchronization of skills

■ Brain connections become more typical

■ Leads to more typical function
● Self-regulation
● Information processing 
● Learning 

Leveraging Brain Plasticity 

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Wait...What?

How Do We Know The Approach Works?
Harvard/McLean Findings
● “Profound effects” in terms of

■ Symptom improvement

■ Measured attention

■ Functional brain connections

● Multiple assessments
■ Pre-study (Test 1)

■ Immediately after 16 weeks 

of participation (Test 2)

■ ½ year post-study (Test 3)

● Persistence of benefits due to true neuroplastic change 

Replicable Results / Parent-Reported Success Stories
“LIFE CHANGING in the most positive way” “It’s just absolutely amazing what he’s accomplished.”

“He’s been on the school news here 6 or 7 times already doing weather reports, news reports, things like that.” 

“1.5 years later...99% better...occasionally make a snorting noise...interacts with friends...a normal social life.”

3 min

7.5 min

8.5 min

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


In Summary:
By promoting beneficial neuroplastic change, 

we can help people

control tics sooner.

https://www.cdc.gov/ncbddd/adhd/diagnosis.html


Contact Information

908-517-1101  

summit@brainbalance.com

bstoeber@brainbalance.com

brainbalance.com
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Any Questions?


