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Background

• Movement disorders like tics can be rated with scales

• However – the scales only tell part of the story

• Treatment decisions are more often based on impairment

• How do we quantify how impaired the patient is?



Background

• Two patients with the same YGTSS (or other motor scale) ratings might have 

very different levels of impairment at a point in time

• One patient with the same YGTSS rating at 2 timepoints might have very 

different levels of impairment at those 2 time points

• Part of the reason may be co-morbidities like anxiety

• Co-morbidities may affect movement-related impairment (as well as causing 

their own impairment)



How do we quantify how 

impaired the patient is?



Objective

• Discuss our experience with a tablet-based questionnaire 

and impairment scale

• Examine the implementation of this scale over time

• Examine the association of diagnostic category and 

psychiatric comorbidity on functional impairment over time 

in youth ages 10 to 17



2009

Getting to tablets





Challenges

• Time in clinic is short

• I don’t have the money for a research assistant

• Research is not always sustainable

• I want something sustainable!

• I want something comprehensive and helpful



Child Tourette's 

Syndrome Impairment 

Scale – Parent Report 

about Child.2

The CTIM-P is a 37-item 

parent-rated instrument 

that includes school, home, 

and social activities that 

may be impaired by their 

child's tics or a co-morbid 

problem (e.g., obsessive-

compulsive symptoms, 

depressed mood, anxiety, 

oppositional/disruptive 

behavior, hyperactivity, 

inattentiveness).



Research 59 youth, 

caregiver report

Different than non-TS?

37*2=74: too time 

consuming

Caretaker report – what 

about our patients?







A step forward

• Now we add a “mini CTIM” to our intake questionnaires!





~25% completion rate



Limitations in cross sectional studies

•Non-random missingness



Limitations in clinical utility

•We had to add up the score ourselves



Enter: the tablets in Epic 

Electronic Health Record

Parent and child complete new questionnaire 

before the visit (~10%) OR at the start of the 

visit on tablet provided at check in

Directly imported into EPIC as it is being filled 

out so clinician can assure completion and 

review before going in to room

Scores at the bottom:

ADHD-RS – parent

Mini CYBOCS

CTIM impairment

For Tic disorders – clinician does tic 

inventory and YGTSS total tic score



CTIM-P completion in the movement disorder clinic

EHR-derived counts, ages 10–17, 2022–2025

Analysis converts count tables to percentages at the encounter and distinct-patient 

levels; fully and mostly completed questionnaires are combined as the clinically useful 

completion endpoint.

Source: MDO EHR Longitudinal Study Table 2 Ages 10 to 17 Only Analysis.xlsx; Instructions.docx.



Distinct-patient counts by diagnosis, summed across 2022–2025. Ages 10 

to 17 years at time of first visit
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Tic Tremor FND/FND plus Other

Distinct patients

Diagnosis 2022–2025 

count

Share

Tic 1712 57.1%

Tremor 318 10.6%

FND/FND plus 328 10.9%

Other 641 21.4%

Total 2999 100.0%

• Tic is the largest diagnosis 
group (1712 distinct patients).

• Other is the second-largest 
group (641 distinct patients).

• FND and FND plus are 
combined here, matching the 
main diagnosis-stratified slides.

Counts are summed from workbook row 12 across 2022, 2023, 2024, and 2025; FND/FND plus combines the FND and FND plus source columns.



CTIM-P completion improved substantially from 2022 to 2025.
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2022 2023 2024 2025

Encounter: complete / administered Patient: complete / administered

Year Enc complete/ 

admin

Enc complete/ 

total

Patient 

complete/ 

admin

2022 51.0% 38.3% 56.6%

2023 61.3% 50.2% 64.4%

2024 73.1% 58.5% 78.1%

2025 89.4% 69.9% 91.4%

• Encounter completion among 
administered records increased 
from 51.0% to 89.4%.

• Patient-level completion showed 
the same direction: 56.6% to 
91.4%.

• The trend suggests workflow 
adoption improved over the 
observation window.

Percentages use yearly denominators from the source workbook.





ADHD scores



Time, interference, distress



OCD scores



14 impairment questions: 
home, school, social



Impairment scores – parent – 
tic and comorbid

Tics concern 
the parent

OCD concerns the 
parent more



Impairment scores – child – 
tic and comorbid

Tics barely 
concern the child

OCD concerns the 
child – at school



Parent Child

Move

School 3 0
Family 4 0
Social 4 2
TOTAL 11 2

CoDx

School 8 10
Family 9 3
Social 4 2
TOTAL 21 15



Motor stereotypy age 10

Movement: does 
not care

Non – motor: does not 
care, or no insight??



Motor stereotypy age 10 vs age 15
Movement: does 
care now!

Scores pulled into note: current, most recent



YGTSS versus CTIM Impairment



Boy
Age 8 years
YGTSS M 15; Ph 6. 
YGTSS Total 21. 
CTIM Motor Parent = 4. 

YGTSS 21 ; CTIM-M-P 4 



Same Boy
Age 12 years
YGTSS M 13; Ph 11. 
YGTSS Total 24. 
CTIM-Motor-Parent 40
 CTIM-Motor-Child 27

YGTSS 21 → 24; CTIM-M-P 4 → 40



Longitudinal Data

• Pulled automatically from EPIC by “people who have the keys to 
EPIC”

• “People who have the keys to EPIC” are not the clinicians
• It is apparently not as easy as you might think
• Validation of comorbidity diagnosis
• Missingness - telehealth
• I have been struggling with this now since March



REGRESSION
Y Impairment change CTIM_M_P last minus first
X1 movement group Dx Tic, Tremor, other
X2 CoDx Anx/OCD yes, no

X1*X2 MDO and CoDx
moderation of Dx effect by 
Anx/OCD

X3 time between visits continuous
X4 number of visits between first and last visit
X5 sex male, female
X6 age at first visit continuous

X1*X5 Dx sex
moderation of age effect by 
sex?

X1*X6 Dx age
moderation of Dx effect by 
age?

higher order interaction age sex Dx CoDx





Conclusions

• The CTIM / Tablets have already changed our practice at the 
individual level

• They help us quickly compare movement versus comorbidity impacts
• The movement scores are still useful, but are complementary
• They help us quickly compare youth versus adult assessments

• Tablet Questionnaire Completion rates are high – still some room 
for improvement

• We do not know yet whether longitudinal data analysis may teach 
us something about our patients and about how to improve our 
practice



Thank you! 
More to come (I hope!)

Don Gilbert – Cincinnati Children’s Movement Disorders Program
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