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Abstract

Background—Tic disorders, including Tourette syndrome, are complex, multi-symptom
diseases, yet, the impact of these disorders on affected children, families, and communities is not
well understood.

Methods—To improve the understanding of the impacts of Tourette syndrome, two research
groups conducted independent cross-sectional studies using qualitative and quantitative measures.
They focused on similar themes, but distinct scientific objectives, and the sites collaborated to
align methods of independent research proposals with the aim of increasing the analyzable sample
size.
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Results—Site 1 (University of Rochester) was a Pediatric Neurology referral center. Site 2
(University of South Florida) was a Child Psychiatry referral center. A total of 205 children with
tic disorders were enrolled from both studies. The University of Rochester also enrolled 100
control children in order to clearly isolate impacts of Tourette syndrome distinct from those
occurring in the general population. The majority of children with tic disorders (n=191, 93.1%)
had Tourette syndrome, the primary population targeted for these studies. Children with Tourette
syndrome were similar across sites in terms of tic severity and the occurrence of co-morbid
conditions. The occurrence of psychiatric comorbidities in the control group was comparable to
that in the general pediatric population of the United States, making this a well-justified
comparison group.

Conclusions—Through collaboration, two sites conducting independent research developed
convergent research methods to enable pooling of data, and by extension increased power, for
future analyses. This method of collaboration is a novel model for future epidemiological research
of tic disorders.

Keywords
Tourette syndrome; tics; epidemiology; research methods; research design

Introduction

Tics are abnormal involuntary movements and sounds characterized by sudden, discrete,
repetitive, stereotyped movements that wax and wane over time; tics are often preceded by a
premonitory urge. Common tics include blinking, eye rolling, sniffing, and throat clearing.
Tic disorders are classified by tic type (motor, phonic, or both) and symptom duration (less
or greater than one year).! The spectrum of tics is broad. Some tics are non-bothersome,
some interfere with academic and social functioning, and still others result in direct self-
injury or pain.2 As many as 20% of children in the United States experience tics at some
time.3 Tourette syndrome (TS), the most clinically complex of the tic disorders, is defined by
the presence of multiple motor tics and at least one vocal tic, occurring for more than one
year, and beginning before age 18 years.! Studies across several countries estimate that 0.2—
0.9% of children have Tourette syndrome.*>

Common comorbidities of Tourette syndrome include attention deficit/hyperactivity disorder
(ADHD),® anxiety, and obsessive-compulsive disorder (OCD).”8 Tourette syndrome has
also been linked with other behavioral health problems’-*-11 and impairments in school,
home, and social functioning.12 Tourette syndrome and its associated conditions can have
major social, emotional, and economic impacts during a child’s critical formative years and
can impact the child’s family and community. These impacts have not been evaluated
systematically. Understanding the impacts of Tourette syndrome is a prerequisite for the
development of interventions and management approaches aimed at reducing the negative
consequences of the condition.

We sought to improve the understanding of the ways that Tourette syndrome impacts
children, families, and communities through a cross-sectional epidemiologic study. Herein,
we outline the study design and methodological considerations, including multi-modal
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assessment and an approach to align methods across two independent research studies,
enabling pooling of data to address new research questions with increased power. Results of
our data analyses will be presented in subsequent manuscripts.

In 2009, the Centers for Disease Control and Prevention (CDC) released a funding
opportunity announcement for proposals to examine the public health impact of pediatric tic
disorders. The results of this research were anticipated to “aid in the development of
programs and interventions [and local, state, and national policies] that will improve quality
of life for individuals with tic disorders and their families.” Cooperative agreements with the
CDC were competitively awarded to the University of Rochester (UR) and the University of
South Florida (USF), who independently submitted applications with separate and distinct
study aims and research plans. After the initial proposal development and funding, the sites
collaborated to align ascertainment and assessment approaches for future collective data use
across the sites. The characteristics of each site, study aims, recruitment strategies, and study
activities are described below.

Study Site Characteristics

The UR and USF sites are tertiary care centers for the care of Tourette syndrome, tic
disorders, and related conditions. The UR Tourette syndrome Clinic is based in Rochester, a
mid-sized city in upstate New York. It serves a catchment of 1.5 million citizens from urban,
suburban, and rural settings. Approximately 650 children and adolescents with Tourette
syndrome receive ongoing care at the UR Tourette syndrome clinic. The USF Rothman
Center for Pediatric Neuropsychiatry is located in St. Petersburg, a mid-sized city in Florida.
It serves a catchment of 4 million individuals. Approximately 300 children and adolescents
with tic disorders are actively followed.

Each site developed a multi-disciplinary team to conduct the study. The UR study team
included two child neurologists who specialize in pediatric movement disorders, two clinical
psychologists, a pediatric neurology nurse practitioner, an epidemiologist, and a
biostatistician. The USF study team included two child and adolescent psychiatrists, four
clinical psychologists, a speech-language pathologist, and a psychology trainee study
coordinator.

Specific Aims

The primary objectives for the UR group were to assess the impacts of Tourette syndrome
and to identify factors that were most closely associated with reduced quality of life in
affected individuals and their families. To isolate impacts distinct from those occurring in the
general population, UR established both Tourette syndrome and control groups and
evaluated parent-child dyads from each group.

The primary objective of the USF group was to assess the impacts of tic disorders on
children and their families, and the specific challenges faced by children with a tic disorder,
in order to guide the development of interventions and community services. The specific
aims of each research site are outlined in Table 1.
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Recruitment strategy

At UR, Tourette syndrome clinic patients were recruited in-person or by mail. Study
information was also shared at local Tourette Association of America chapter events. The
initial strategy for control recruitment was via peer nomination; participants with Tourette
syndrome were asked to identify age- and gender-matched friends without Tourette
syndrome. Most participants were unable to do so because non-family members were not
privy to the TS diagnosis, or more commonly, because the child with Tourette syndrome
lacked friends who could be approached for participation. The control recruitment strategy
was modified to a community-based approach, distributing study recruitment materials at
general pediatric practices, community organizations, and on family-oriented local websites.

At USF, individuals with tic disorders were recruited from the normal patient flow into the
USF Rothman Center for Pediatric Neuropsychiatry. Information about the study was also
made available at local Tourette Association of America chapter events.

Study activities

At UR, children ages 5-18 years with a confirmed diagnosis of Tourette syndrome and age-
and sex-matched controls were invited to participate with a parent. Participation involved a
single 3-5 hour research visit that included structured and semi-structured interviews, child
and parent self-report forms, and parent-proxy report forms. The child’s history of legal or

disciplinary problems was also sought by report from the parent-child dyad.

At USF, children ages 6-18 years with a confirmed diagnosis of Tourette syndrome, chronic
tic disorder (CTD), or tic disorder-NOS were identified via phone screeners conducted by
the study coordinator and were subsequently scheduled for a single study visit. The USF site
used a multi-method study approach that combined quantitative and qualitative research
methods. Participants were offered the choice to enroll in one or both of the quantitative/
qualitative components of the study. Study participation involved a single 3—4 hour study
visit that included several clinician-administered assessments and several child- and parent-
report questionnaires. Tic and co-occurring psychiatric diagnoses were assessed using
structured and semi-structured interviews, child and parent self-report forms, parent-proxy
report forms, and a review of clinical interviews and medical records. Final diagnoses were
assigned using all available data. For the qualitative portion of the study, parent-child dyads
participated in focus groups to assess tic presentation, socio-demographic and parental
characteristics, social relationships, and perceived stigma. Children were invited to complete
a short, daily, experience-sampling questionnaire (for at least 10 days) on which they self-
evaluated their day-to-day functioning and tic-related impairment. At both sites, school
records were obtained for the most recently completed academic year, including state-based
standardized tests of academic proficiency, educational classification and accommaodations,
prior grade retention and/or summer school, and school absenteeism. Participants identified
a teacher to complete an assessment of classroom function and personal knowledge of
features of Tourette syndrome. School records and teacher-reported data were not gathered
for home-schooled children due to the lack of a consistent benchmark for academic
attainment across the varied programs.
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Table 2 lists inclusion and exclusion criteria for both sites. Low 1Q and cognitive impairment
were not specific UR exclusion criteria a priori. However, in the process of conducting the
study, data from four parent-child dyads were excluded because either parent or child were
not able to complete study-specific procedures due to cognitive limitations.

Site Collaboration

Joint selection of measures

As part of the cooperative agreements with the CDC, the individual UR and USF sites
collaborated to enable future pooling of data from their independent studies to maximize
sample size for analysis of similar aims and new research questions. In the first year of the
award, and prior to subject enrollment at either site, the UR and USF sites and CDC
personnel developed a collaborative data collection approach. Wherever possible, identical
case ascertainment methods and study measures were jointly agreed to and implemented for
each independent study. Table 3 lists all study measures at each site and shows the extensive
overlap that enabled each site to boost its sample size for independent analyses of the shared
measures. The supplemental table outlines the characteristics of each study assessment,
including the respondent, format, and disease or symptom domain. In concert with the
alignment of assessments for the independent research programs, data capture and database
design including variable naming conventions were developed.

Participants were enrolled from March 2010 to September 2012. Figure 1 outlines the
participant flow into the study at each site.

Rater Training

Cross-site training sessions were conducted to ensure the integrity and compatibility of
assessments across sites, particularly for the Yale Global Tic Severity Scale (YGTSS) and
Child Diagnostic Interview Schedule for Children (C-DISC-1V). YGTSS training was
provided by an experienced rater (L. Scahill) and included an initial didactic session with
raters, scoring of a standardized YGTSS interview training video, scoring review with the
experienced rater, then additional independent scoring of two additional YGTSS interview
videos by the new raters, which were compared to the experienced rater. To be considered
reliable, raters’ YGTSS scores had to fall within 15% of that obtained by the experienced
rater for the Total Motor Tic score, the Total Vocal Tic score and the Total Tic Score, on all
three recordings. Raters who did not meet criteria on the YGTSS received additional training
and scored one or two additional YGTSS video recordings.

A licensed clinical psychologist (UR site) and a Bachelor’s or Master’s level clinician (USF
site) provided C-DISC training and supervision to personnel with Bachelor’s or Master’s
level education in Psychology or Nursing. Interviewers completed several supervised
practice sessions in which they administered the C-DISC to another study team member.
Following supervisor feedback on interview style, awareness of clinical phenomenology, and
strategies to clarify participant responses, raters then administered the C-DISC to study
participants with the supervisor present and available to assist. Once the supervisor was
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satisfied that a rater could administer the C-DISC on a consistent basis without additional
support, the rater was approved to conduct the C-DISC interview independently.

Assessments included questions related to self-harm, suicidal ideation, and violence towards
others. To ensure participant safety, each site instituted a safety triage process for those
reporting these risk behaviors. If a participating child or parent answered a question that
invoked triage, the participant was evaluated during the visit by a study team clinician to
assess for safety and examine potential need for further referral or reporting. Referrals for
mental health services were made if clinically indicated. Figure 2 represents a flow diagram
of the triage process. A total of 19 youth with chronic tic disorders and 3 control youth had
responses that triggered the triage process.

Local institutional review board approval was secured at both sites prior to enrollment of
participants (UR RSRB# 30985, USF-ACH IRB# 09-0209). Parent permission for child’s
participation, parent consent, and child assent were completed for each parent/child pair. A
federal Certificate of Confidentiality was obtained to protect the privacy of study
participants.

Statistical Analysis

Results

For data presented in this manuscript, descriptive statistics were used to describe the data in
aggregate. Due to small sample size in the chronic tic disorder and tic disorder-NOS groups
(n=7, each), these data were not used in any group comparisons. One-way ANOVA tests
were used for comparisons of age at study participation, age at tic onset, YGTSS score, and
Clinician Global Assessment Scale (CGAS) score, by diagnostic group (UR Tourette
syndrome group, USF Tourette syndrome group, or UR control group). Chi-square tests
were used to compare demographic variables (sex, race, ethnicity, highest parent education
level, and positive DISC diagnosis endorsed by parent or child) by diagnostic group.
Analyses were completed using IBM SPSS Statistics for Windows, Version 23.0. Armonk,
NY: IBM Corp.

Participant demographics are outlined in Table 4. Across sites, n=205 children with tic
disorders were enrolled, and 100 control group children were enrolled at UR. A small
number of children at USF had diagnoses other than Tourette syndrome, including Chronic
Tic Disorder (CTD, n=7), and Tic Disorder Not Otherwise Specified (TD-NOS, n=7).
Across both sites, participants were mostly male (70.5%, n=215), which was expected based
on the known epidemiology of tic disorders.3” There were no group differences in child’s
age at study participation or ethnicity between the Tourette syndrome groups (UR and USF)
and UR controls. Demographic differences between UR and USF TS diagnostic groups were
limited to the proportion endorsing they were more than one race, or reported their race was
“unknown”, or did not report their race (x2 =12.66, df=4, p=0.01). Between UR Tourette
syndrome and UR control groups, we found the following differences: a higher percentage
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of males in the Tourette syndrome group (X2:4.38, df=1, p=0.04), and a higher percentage
of participants of Black race in the Control group (X2:11.36, df=3, p=0.01).

Parent education (Table 4), was evaluated by the highest educational level reported for any
of the child’s parents/primary caretakers. There were no differences between UR Tourette
syndrome and UR control groups in educational attainment.

Clinical characteristics

Table 5 presents the clinical characteristics of child participants. In the Tourette syndrome
group, three participants reported ages at tic onset younger than 2 years; these individuals
were excluded from the age at onset analysis, based on the typical age of onset of tic
disorders and likelihood that these children had other movement disorders seen in infancy
(e.g. stereotypies). Of the 100 control children, n=5 had possible previously undiagnosed
tics of low frequency. There were no differences between the UR and USF Tourette
syndrome groups with respect to either parent-reported age at tic onset (retrospective) or tic
severity as measured by the YGTSS. The YGTSS total tic severity scores (not including
impairment) in the UR and USF Tourette syndrome groups spanned from minimal to severe
tic symptoms (range 3-50). Based on C-DISC data, there were also no site differences in the
frequency of other parent and/or child-endorsed specific clinical diagnoses. Similarly, there
were no site differences in a measure of current clinician-rated global functioning (CGAS)
between Tourette syndrome groups.

Discussion

This study was unique for research on tic disorders in the composition of its research team,
cross-site collaboration with independent projects, unified data collection methods to enable
pooling of data, and a broad-based approach in terms of content and execution (e.g., multi-
modal, multi-informant, and multi-setting). The approach was more comprehensive than
typical approaches to epidemiologic research on tic disorders which involve prospective
recruitment at a single center,38 retrospective use of a database,®37 retrospective clinical
chart review,3%40 or national survey data.* With some exceptions,*38:41-43 most approaches
do not include a concurrent and well-matched control group, but instead use reported
population-based norms or reference the extant literature. Similarly, such research is often
framed by a neurologist, psychiatrist, or psychologist, but rarely all of these perspectives
concurrently. Finally, most prior studies focus on either school, home, or social functioning,
but in-depth assessments across a variety of functional domains and through multi-informant
assessment of the same individual are limited. Informant discrepancies are not uncommon in
child assessment, but each source (e.g., parent, teacher, child) may contribute valuable and
distinct information about a child’s function; a multi-informant approach can boost validity
of assessments and provide a more nuanced understanding of potentially context-dependent
concerns.*4

Our approach was also innovative in its parallel execution of two independent studies in a
manner that enables pooling of data despite different aims. Typical approaches to multi-
center research involve a single set of research aims, executed in the same manner by each
center. In our research, investigators from independent research studies with distinct
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scientific questions were able to align data collection strategies in a unified operational
approach to boost sample size and power for future analyses of new research questions. We
have already used this pooled-data approach to address questions regarding suicidal ideation
in children with tic disorders and the validity of the diagnostic interview schedule for
children in the diagnosis of tic disorders.4>46 In the case of suicidal ideation, pooling data
enabled more accurate assessment of an uncommon occurrence through larger sample size,
advance alignment of data collection methods added to scientific rigor, and advance
alignment of database development facilitated the feasibility of such an analysis. We
anticipate that this could be a useful approach for future epidemiological studies, and an
important consideration for funding agencies soliciting applications for targeted, disease-
specific announcements. For instance, this kind of approach is underway for the National
Institute of Environmental Health Sciences Environmental influences on Child Health
Outcomes program, where standardized core data elements will be implemented in 35
independent cohort studies at sites across the United States (https://www.nih.gov/echo).

Through development of their respective, unique set of scientific questions, both sites sought
to broadly improve understanding of the impacts of tic disorders, extending beyond the
affected individual alone. The UR site focused on quantifying Tourette syndrome impacts on
individuals, families, and communities; the USF site explored the qualitative experiences of
children and families affected by Tourette syndrome to improve understanding of factors
related to resiliency and coping.

The resulting samples enrolled by the independent sites did not differ on a core set of
clinical characteristics (age at tic diagnosis, tic severity and co-morbid disorder occurrence),
nor were there significantly different demographic characteristics, except for the proportion
of individuals endorsing a background of more than one race. This suggests that although
the Tourette syndrome groups were recruited from rather disparate settings in the U.S. (e.g.,
a Neurology clinic in a mid-sized northeastern city, and a Psychiatry clinic in a large
southeastern metropolitan area), data from these groups are suitable for pooled analyses.

The UR control group differed from the UR Tourette syndrome group on two demographic
factors: the proportion of individuals with male sex, and black race. To better understand the
comparability of the UR control group, we evaluated how well the recruited controls
reflected the clinical characteristics in terms of other neuropsychiatric diagnoses of the
national population. The prevalence of other behavioral health disorders in the control cohort
(Table 4) was similar to national estimates of ADHD (8.9%), major depressive episode
(2.1%), generalized anxiety disorder (3%), OCD (3%), conduct disorder (2.1%), and
substance abuse disorders (8.3%).4748 Although there are some minor demographic
differences between UR controls and the Tourette syndrome groups across sites, the control
sample represents a valid comparison group based on age distribution and similarity to
children nationwide in terms of psychiatric comorbidities, which form the critical backdrop
for future comparative study of related factors of individual risk behaviors, family
functioning, community resource use, and others. Given the similarity between the UR
Tourette syndrome and USF Tourette syndrome groups, by extension, the UR control group
can be an appropriate control group for the separately recruited USF Tourette syndrome
group as well.
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The Tourette syndrome groups under study were similar to previously published
observational studies of patients with Tourette syndrome in terms of age at tic onset, tic
severity and co-morbidities.#*#9:°0 This suggests that knowledge derived from the study of
this cohort may be generalizable to at least a similar degree as prior landmark studies.

The collective approach had a number of strengths, including: use of a concurrent control
group, recruitment from more than one geographic region, recruitment from both neurology-
based and psychiatry-based clinic populations, and inclusion of a broad age range of
participants. We anticipate that recruitment from both clinic populations will increase the
generalizability of our results. Comprehensive, multi-modal assessment was completed,
using observer-based, interview-based, and self-report data. In addition, the data sources
were also expansive, including children, parents, teachers, and school districts. These data
will allow expansion of the current state of knowledge of Tourette syndrome, particularly
with a broader individual patient, family, and community resource use perspective. There
were sufficient similarities between the UR and USF Tourette syndrome groups to suggest
that pooling data for future analyses is appropriate. Despite some limited demographic
differences, the control group well reflects the prevalence of non-Tourette syndrome
neuropsychiatric disorders in the general population, and is reasonably well matched with
our clinical groups for educational attainment. For select hypotheses, analyses utilizing the
Tourette syndrome groups from both sites and the UR control group will be both fitting and
a strength of the study designs.

There were some limitations of this study. It drew from a predominantly non-Hispanic
Caucasian sample. Tic disorders in Hispanic, non-Hispanic Black, and other minority
populations have not been well studied. This study does not add to the knowledge about
these populations, and additional focused study of the epidemiology of Tourette syndrome
and related disorders in minority populations is needed. The samples at both sites were
highly educated, and may have more ready access to resources that provide resilience
against negative impact compared to the population of children with Tourette syndrome at
large. Both Tourette syndrome samples were predominantly male, and although this reflects
the known epidemiology of Tourette syndrome, it is possible that there are sex-based
differences in disease course and disease impact. Even when pooling data across the two
sites, the sample size may be insufficient to examine these differences. Similarly, as a cross-
sectional study, it will not be possible to ascertain the changing impacts of Tourette
syndrome over time. It may be used to generate new hypotheses concerning risk or
resiliency factors, but this will require direct study in future longitudinal projects. There is
potential for recruitment bias; study visits were extensive, approximately 4 hours duration, at
each site. Further, each site is a tertiary referral center for Tourette syndrome. It is possible
that Tourette syndrome participants from these settings represent more severe or more
complex cases. On the other hand, many may also be considered optimally treated, as their
care is provided by clinicians considered expert in this diagnosis.

Understanding of the impacts of childhood tic disorders on individuals, families, and
community resource use has been limited. Results from these combined multi-modal, multi-
informant, and multi-setting cross-sectional studies will contribute significantly to this
knowledge void. The results of our upcoming data analyses have the potential to lead to
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vancements in clinical care and public health policy for children and families affected by

tic disorders. Of particular interest from these studies, however, is a model for observational
studies employing academic-federal collaboration with advanced cross-site collaboration to

en

able expanded sample size for future questions of interest.
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Not Assessed For Eligibility (Total=26)

University of Rochester

Page 13

University of South Florida

SCHEDULED FOR SCREENING

TS + Control n=230

Not applicable*

¢ Did not show for appointment n=16
e Cancelled appointment n=9
e Declined participation prior to n=1 ,
consent process
SCREENED FOR
ELIGIBILITY

Screen Failures (Total = 3)

TS + Control n=204

e Psychogenic-tics n=1
e DSM-IV-TR TS criteria not met n=1
e Family member with TS (Control) n=1

Self-Withdrawn (Total = 2)

e Subject declined participation  n=2

Investigator- Withdrawn/Excluded from analysis

Data not collected

ENROLLED/PARTICIPATED IN
STUDY PROCEDURES

TS + Control n=199

TS+ CTD + TD-NOS n=117

Excluded from analysis (Total = 5)

(Total=6)

Partial data collected, lost to follow n=2

e Concern about cognitive limitation n=4 up
e Psychogenic-tics n=1 e No data collected, lost to follow up n=2
e Active tic disorder (Control) n=1 e Focus group participation only n=1
N
DATA AVAILABLE FOR
ANALYSIS

TS + Control n=193

Figure 1. Participant Recruitment and Eligibility
Abbreviations

CTD: chronic tic disorder

TS+ CTD + TD-NOS n=112

DSM-IV-TR: Diagnostic and Statistical Manual for Mental Disorders, 4! edition, text

revisionl
TD-NOS: Tic disorder not otherwise specified
TS: Tourette syndrome
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Triage Protocol for Red Flag Items

/ ., |

‘ e

'
**Youth endorses suicidal ideation
and/or suicide attempt within the past 4
weeks.

k. ¥

Major Depression/ Children’s Depression || MAVRIC-P Child Behavior At any point, if q:le child or
Dysthymic Disorder Inventory (CDI) Parent reports “Yes™ to Checklist (CBCL) parent volunteers information
Module in DISC-IV Youth answers “I want Qu_estion 2154, _=15B, Parent reports “Yes™ al?oul mﬂ_u:ted njury, detsommiie
Youth reports “Yes” to to kill myself” to #15C, andlor 15D to Questions #18 i ﬂme;; ?ﬁ“:z::: past.or
Questions # 20, #21, Question # 9 and/or #91. going :

#22 and/or #22B Y

Youth endorses
items consistent
with psychosis.

Assessment staff immediately notifies PI or investigator on call. PI will assessrisk.

Assessment staff immediately notifies PI
or investigator on call. PI will assessrisk.

v

Talk to parent and
vouth about possible
need to report.

1. Determine urgency of symptoms reported (ex — are you
feeling suicidal today?)
2. Determine if the youth is already in treatment

v ¥
If abuse has already If injury is reportable but has not been
been documented, reported, staff should inform family ofthe
END HERE. youth’s report and the need to report
possible abuse.

Investigator to notify parent/guardian, treating
k.

|

To report suspected abuse:
contact local Department of
Children and Families officials

}

clinician, and establish follow-up plan, emergent - —
or otherwise, prior to end of visit. PI to notify CDC within 24

hours for serious issues; within 2 weeks for other less serious concerns

Figure 2. Triage Protocol
Abbreviations

DISC-1V: Diagnostic Interview Schedule for Children — Fourth edition (DISC-1V)1°

MAVRIC-P: Measure of Anger, Violence, and Rag
PI: Principal investigator

e in Children, parent-report20

Pedliatr Neurol. Author manuscript; available in PMC 2018 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Augustine et al.

Table 1

Research Aims by Site

Page 15

UR USF
Aim 1 | To establish the diagnosis and severity of TS and co-occurring To examine characteristics and healthcare utilization of
neuropsychiatrie conditions children receiving treatment for tic disorders from
childhood to adolescence
Aim 2 | To examine individual school, social, and global functioning (comparing | To examine experiential components that enhanced or
TS participants and controls) hindered adaptation of children and their families to their
social networks
Aim 3 | To examine family functioning, including parent quality of life, To assess acceptability, feasibility and perceived benefits
socioeconomic, social, and global functioning (comparing TS of the intervention options identified within a qualitative
participants and controls) research framework to supplement findings on
experiences related to tics, support, resiliency, and coping
mechanisms
Aim 4 | To examine community resource use, including educational, social, and
health resource use (comparing TS participants and controls)
Aim 5 | To identify targets for future intervention by assessing demographic and

clinical features most closely correlating with quality of life
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Table 2

Inclusion/Exclusion Criteria

Page 16

University of Rochester

University of South Florida

Tourette Syndrome Participants

Tic Disorder Participants

Inclusion criteria

Physician confirmed diagnosis of Tourette Syndrome by
DSM-IV-TR criteria

Clinician-diagnosed tic disorder for more than 6 months
and confirmed diagnosis of a tic disorder by DSM-IV-TR
criteria

Current tics as measured by the YGTSS

Score = 80 Peabody Picture Vocabulary Test

Age 5-18 years

Age 6-18 years

Parent and child willing to participate

Parent and child willing to participate

Exclusion criteria

None

Comorbid active psychosis or mania, or current suicidal
intent

A diagnosis that would limit ability to participate in study
procedures

Control Participants

Inclusion criteria

Age 5-18 years

Parent and child willing to participate

Exclusion criteria

Immediate family member with Tourette syndrome

N/A
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Table 3
Clinical measures
DOMAIN MEASURE | UR | USF
Yale Global Tic Severity Scale!® The Motor tic,
Tics Obsessions and compulsions, Vocal tic Evaluation Survey
Child TS Impairment Scale Parent Report!?
ADHD (DISC-IV)!5 — ADHD module
Swanson, Nolan, and Pelham Questionnaire!6
OCD DISC-1V15 — OCD module
Children’s Yale-Brown Obsessive Compulsive Scale!’
The Motor tic, Obsessions and compulsions, Vocal tic Evaluation Survey4
Depression DISC-1V*5 — Major Depressive Disorder module
Children’s Depression Inventory-short version!8
Anxiety DISC-IV15 — Generalized Anxiety Disorder module
Multidimensional Anxiety Scale for Children!®
Anger, Rage Measure of Anger, Violence, and Rage in Children2°

The Anger Expression Scale for Children?

Oppositional behaviors

DISC-IV*5 - Oppositional Defiant Disorder and Conduct Disorder modules |

Risk behaviors

DISC-IV15 — Substance Abuse Disorder module

Youth Risk Behavior Survey??

Global behavior

Child Behavior Check List?3
Youth Self Report?

Social skills and self-concept

Social Skills Rating System?*

Social Responsiveness Scale

Friendship Qualities Scale?®

Piers Harris Children’s Self-Concept Scale?”

Children’s Coping Strategies Checklist?

Cognition

Peabody Picture Vocabulary Test-Third Edition®?

Behavior Rating Inventory of Executive Functioning®®

School functioning

New York State standardized tests
Educational classification and accommodations

Teacher Report Form?3

Quality of life

Child Health Questionnaire3!

World Health Organization Quality of Life-BREF32
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Page 18

DOMAIN

Family impacts

MEASURE
PedsQL Family Impact Module3?

Family Assessment Device3*

Global functioning Children’s Global Assessment Scale3®

Service use Services Assessment for Children and Adolescents3®

Tourette Syndrome knowledge | Teacher Understanding of TS

Parent Understanding of TS

UR | USF

v
|1
| 1
v v
v v

ADHD - Attention Deficit Hyperactivity Disorder, DISC-IV - Diagnostic Interview Schedule for Children-4th edition, OCD - Obsessive

Compulsive Disorder, TS — Tourette Syndrome
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Table 5
Clinical Characteristics by Site
URTS UR Controls | USF TS | USF Other Tic Disorders
(n=93) (n=100) (n=98) (n=14)
Mean age at tic onset (SD) 5.7 (2.3) 7.2(1.9) 6.4(29) | 7.1(2.1)
Mean YGTSS total tic score (SD) | 21.1(8.6) | 0.3(1.2) 23(9.9) | 14.7 (8.9)
Mean GAS (SD) 60.1(14.7) | 77.1(16.3) 58(7.5) | 62.6 (8.7)
C-DISC diagnosis modules %*(valid n) >
ADHD 46.2(93) | 9.1(99) 39.8(98) | 35.7 (14)
oDD 30.8(93) | 14.1(99) 33.7(98) | 0(19)
ocDb 37.6(93) | 5.1(99) 42.9(98) | 14.3(14)
GAD 14 (93) 2 (99) 19.4 (98) | 28.6 (14)
MDE 7.5 (93) 0 (99) 9.2(98) | 21.4(14)
cD 6.5 (93) 5.1 (99) 41(98) | 0(19)
SAD 0.0 (50) 8.3 (48) 24(42) | 0@

*
Represents % meeting criteria for a specified diagnosis based on C-DISC-parent or C-DISC-youth.

Ak
Number of participants who completed /s C-DISC module

ADHD - Attention-Deficit/Hyperactivity Disorder

CD - Conduct Disorder

C-DISC - Diagnostic Interview Schedule for Children — Fourth edition, child report (DISC-IV)]-5

GAD - Generalized Anxiety Disorder

GAS - Clinician-rated global functioning

MDE - Major Depressive Episode

OCD - Obsessive Compulsive Disorder

ODD - Oppositional Defiant Disorder

SAD - Substance Abuse Disorder (completed for adolescents)
SD - standard deviation

TS — Tourette Syndrome

UR - University of Rochester

USF — University of South Florida

YGTSS - Yale Global Tic Severity Scale (YGTSS):I-3
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