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Abstract

Objective: To examine the optimal Yale Global Tic Severity Scale (YGTSS) percent reduction and raw cutoffs for predicting
treatment response among children and adolescents with tic disorders.

Method: Youth with a tic disorder (N=108; range=>5-17 years) participated in several clinical trials involving varied
medications or psychosocial treatment, or received naturalistic care. Assessments were conducted before and after treatment
and included the YGTSS and response status on the Clinical Global Impressions-Improvement Scale (CGI-I).

Results: A 35% reduction on the YGTSS total tic severity score or a YGTSS raw total tic severity score change of 6 or 7 points
were the best indicators of clinical treatment response in youth with tic disorders.

Conclusions: A YGTSS total tic severity score reduction of 35% or a raw total tic severity score change of 6 or 7 appears
optimal for determining treatment response. A consistent definition of treatment response on the YGTSS may facilitate cross-
study comparability. Practitioners can use these values for treatment planning decisions (e.g., change medications, etc.).

Introduction

ARIED PHARMACOLOGICAL AGENTS and a psychosocial be-

havioral intervention have shown efficacy in the treatment of
youth with tic disorders (Singer 2010). Across trials, treatment
response has typically been measured through several methods,
with the Yale Global Tic Severity Scale (YGTSS) total tic severity
score (Leckman et al. 1989) being among the most common
(McCracken et al. 2008; Murphy et al. 2009; Scahill et al. 2001;
Scahill et al. 2003). The YGTSS provides a multidimensional as-
sessment of tic symptom severity, assessing the symptom number,
frequency, intensity, complexity, and interference of both motor
and phonic tics over the past 7-10 days.

The YGTSS provides a rich source of data regarding tic symp-
tom severity. However, quantitatively derived criteria for defining
treatment response when using the YGTSS are lacking. Specifi-
cally, there are few data on the extent to which a certain degree of
symptom reduction is associated with clinical impressions of re-
sponse. This absence of established criteria in defining response can
complicate interpretation of the YGTSS in both research and
clinical settings. In research settings, response status has generally
been operationalized across clinical trials as percent reductions on
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continuous rating scales (e.g., the YGTSS) and dichotomous rat-
ings of improvement on the Clinical Global Impressions-
Improvement Scale (CGI-I) (Guy 1976). While the CGI-I provides
estimates of how many subjects improved with treatment, it is not
clear how this corresponds with actual reductions in tic symptom
severity. Conversely, although a percent reduction in the YGTSS
provides an estimate of average symptom reduction across subjects,
it is an imprecise measure of how many subjects achieved a clini-
cally meaningful response. Thus, there is a need to understand the
degree of symptom alleviation associated with treatment response,
which will facilitate interpretation of and comparison across clin-
ical trials. Difficulties in defining treatment response for pediatric
tic disorders can also present difficulty in the clinical setting. For
example, clinicians may define clinical improvement at varying
YGTSS percent reductions, where one criterion may be more ac-
curate than others. This lack of set criteria for defining response
may impact treatment planning decisions about when to revise a
pharmacological or psychosocial treatment regimen e.g., if the
clinician should continue with the current treatment course (if a
patient is responding) or augment/switch therapies with/to another
modality (if a patient is not responding). Quantitatively justified
guidelines are needed for determining whether symptom reduction
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in youth with tics is clinically meaningful, so as to guide such
clinical decision making.

While no data on defining clinical response have been published
among youth with tics, three studies have been reported in patients
with a related condition, obsessive-compulsive disorder. In chil-
dren, Storch et al. found that a 25% reduction on the Children’s
Yale-Brown Obsessive-Compulsive Scale (CY-BOCS) was maxi-
mally efficient for defining treatment response while a 45-50%
reduction optimally predicted symptom remission (Storch et al.
2010). In adults, Tolin et al. found that a Yale-Brown Obsessive-
Compulsive Scale (Y-BOCS) reduction of 30% optimally predicted
treatment response while Lewin et al. found a Y-BOCS reduction of
35% was optimal for predicting treatment response (Lewin et al.
2010; Tolin et al. 2005). Such established cutoffs can guide inter-
pretations of past and future clinical trials, have direct use in
decision-making for patient care, and would be desirable data to
have available for research and clinical practice with pediatric tic
disorders.

In sum, there are several clinical and academic implications for
achieving an empirically derived threshold for treatment response.
First, having an empirically determined threshold for clinical re-
sponse will inform clinicians of when a certain treatment response
has (or has not) been achieved. This information may have utility
for treatment planning, for example, should medications be swit-
ched, maintained at a stable level, or augmented with adjunctive
treatment. Second, setting a constant metric for determining a
clinical threshold associated with treatment response will facilitate
interpretation of and comparison across clinical trials. With these
implications in mind, the present study examined YGTSS percent
reductions and raw difference scores that correspond with treat-
ment response.

Method
Participants

Participants were 108 youth (18 females) who ranged in age
from 5-17 years (M =10.87 years, SD=2.64 years) and were di-
agnosed with Tourette syndrome, chronic motor disorder or vocal
tic disorder (n=100 for both), transient tic disorder (n=3) or tic
disorder not otherwise speficied (NOS) (n=5). Youth involved in
this study provided written assent (with parental consent) to par-
ticipate in one of several clinical studies for children with tic
disorders or in a prospective study of pediatric tic and obsessive-
compulsive disorder (OCD) course. Those included in the pro-
spective study received naturalistic care with medication changes
being carefully noted at each study visit (occurring about 6 weeks
apart) and YGTSS/CGI-I being administered by trained raters
at each visit as part of the study design. The clinical studies in-
cluded a double-blinded, placebo-controlled clinical trial of mec-
amylamine (n=>54; Silver et al. 2001), an open trial of arpiprazole
(n=16; Murphy et al. 2009), a double-blinded, placebo-controlled
clinical trial of cefdinir (n=7; Murphy, unpublished data), an
open trial of psychosocial intervention involving habit reversal
training and cognitive-behavioral therapy (n=6; Storch unpub-
lished data), and finally, naturalistic treatment of youth with a tic
disorder within the last author’s prospective tic and OCD study
(n=25). Participants were predominantly Caucasian (93%); 4% of
the sample was Hispanic, 2% African American, and 1% Asian.
Co-morbidity was common among the participants with the most
frequent conditions including attention-deficit/hyperactivity dis-
order (ADHD; 58%), OCD (44%) and oppositional defiant disorder
(ODD; 38%). In regards to tic symptom severity at baseline, par-
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ticipants had an average total tic severity score of 25.13 (SD=7.92;
range=11-45) with an average impairment rating of 27.35
(SD=10.60; range =0-50).

Treatment

As noted, youth received a variety of interventions both in
clinical trials and through naturalistic care in the context of a
prospective study on tic and OCD course. It is important to note that
the mechanism of change (i.e., the intervention type) is not a factor
as long as the YGTSS cutoff reflects what is clinically viewed as
treatment response. Mecamylamine, a non-selective antagonist of
the nicotinic acetylcholine receptors, was well-tolerated in doses up
to 7.5 mg/day but not efficacious relative to placebo (Silver et al.
2001). Aripiprazole, an atypical antipsychotic, was well-tolerated
in children with tics and associated with significant tic reduction
(Murphy et al. 2009). Cefdinir is an antibiotic; its effects on tics
with possible immune-related etiology are being investigated. The
psychosocial intervention included habit reversal training for tics
and cognitive-behavioral skills to address psychosocial problems
that often accompany tic disorders (e.g., peer victimization, poor
academic functioning, etc.) delivered over 12 sessions. For the
purposes of this study, naturalistic care within the last author’s
prospective study involved standard clinical practice for the phar-
macotherapeutic treatment of tics, which included office visits
approximately every six weeks. Medications prescribed and cor-
responding dosages were based on practice guidelines for the
treatment of pediatric tics (e.g., Scahill et al. 2006; Singer 2010)
together with the provider’s clinical judgment. During office
visits, the child met with the psychiatrist for =30 minutes, during
which time the child’s clinical presentation, medication response,
and any medication-related side effects were discussed in a sup-
portive clinical environment.

Overall, 68 participants (63%) were receiving one or more active
psychiatric medications at therapeutic doses that have been shown
to influence tics as their primary treatment (Scahill et al. 2006;
Singer 2010). This included 27 (25%) participants on nicotinic
acetylcholine antagonists (e.g., mecamylamine), 20 (19%) on an
antipsychotic without concurrent psychosocial therapy (e.g., ar-
ipiprazole, risperidone), and 5 (5%) on an alpha agonist (e.g.,
clonidine, guanfacine). Sixteen participants (15%) were receiving
multiple tic influencing medications which consisted of at least one
antipsychotic medication. Five participants (5%) received cefdinir.
Six participants (6%) received a psychosocial intervention, two of
which were also taking a stable dose of aripiprazole. The remaining
29 participants (27%) received placebo as part of double-blind
placebo-controlled trials for either mecamylamine (n=27) or cef-
dinir (n=2); patients on placebo were included in analyses.

Measures

The following measures were administered by trained inde-
pendent evaluators specific to each study and are briefly described.
A structured diagnostic interview to confirm primary and comorbid
diagnoses was used. Depending on the study, this consisted of one
of the following diagnostic interviews: the Mini-International
Neuropsychiatric Interview (Sheehan et al. 1998), Kiddie-Schedule
for Affective Disorders and Schizophrenia-Present and Lifetime
version (K-SADS; Kaufman et al. 1997), or the Anxiety Disorders
Interview Schedule for DSM-IV: Parent Version with a supple-
mentary tic module (Silverman and Albano 1996). As noted above,
the YGTSS is a clinician-administered interview that evalu-
ates motor and phonic symptom number, frequency, intensity,
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complexity, and interference, as well as global impairment from
tics (Leckman et al. 1989). The CGI-I (Guy 1976) is a clinician-
rated scale where clinical improvement is rated from 1 (“‘very much
improved’”) to 7 (“‘very much worse”). A rating of ‘“‘much im-
proved” or ‘“‘very much improved” was used to designate treat-
ment response, consistent with published randomized controlled
trials (e.g., Piacentini et al. 2010). While there are advantages to
using the CGI-I as a measure of overall treatment response (e.g.,
simplicity, ability to provide an assessment of gestalt improve-
ment), the CGI-I has several inherent limitations including: 1)
problems with inter-reliability and rater-experience (e.g., raters
may base ratings on past experiences); 2) difficulty accounting for
inter-patient variability in how symptom reduction is perceived/
experienced (e.g., two patients who experience a 25% reduction
may show differing levels of overall improvement); and 3) the
simple format of the CGI-I may limit its value for the week-to-week
tracking of symptoms outside of a clinical trial (i.e., a lack of
symptom detail). Despite such issues, the CGI-I is well-regarded
and widely-used across mental health treatment outcome trials as a
global measure of treatment response.

Procedures

Institutional review board granted permission for all research
studies, and written parent consent and child assent was obtained
prior to involvement in the respective study, as well as to allow data
to be used for other research in tic disorders. Prior to the initial
assessment, a Diagnostic and Statistical Manual for Mental Dis-
orders (APA 2000) diagnosis of a tic disorder (e.g., Tourette syn-
drome, chronic motor or vocal tic disorder, transient tic disorder or
tic disorder NOS) was established using both semi-structured di-
agnostic (i.e., K-SADS) and clinical interviews. Subsequently,
comprehensive assessments conducted by independent evaluators
occurred at baseline and post-treatment (as well as other time-
points not germane to the present investigation).

At the baseline and post-treatment assessments, a clinician not
involved in treatment administered the YGTSS to parents and
children to evaluate tic symptom severity. After the baseline as-
sessment, participants began their respective study intervention or
naturalistic care consisting of a tic influencing medication (e.g.,
risperidone, guanfacine, etc.). The same clinician later made CGI-I
ratings based on their impressions of treatment response using all
available information (e.g., YGTSS, patient response).

Analytic plan

We aimed to assess the performance of various YGTSS total
tic severity score percent reduction and raw total tic difference
cutoff scores in detecting treatment response (as defined by the
CGI-I). To achieve these ends, we used receiver operating
characteristic (ROC) methods derived from signal detection
theory (Swets and Pickett 1982). ROC analyses focus on ratios
of diagnostic true positive, false positive, true negative and false
negative results. In assessing the performance of YGTSS total tic
severity score percent reduction cutoffs in detecting clinical re-
sponse, we examined percent reductions from 5-70% at 5%
intervals, following precedent from previous research studies that
employed this methodology (Storch et al. 2010; Tolin et al.
2005). To examine raw difference YGTSS total tic cutoff scores,
we examined a range of possible YGTSS total tic severity scores
that would be likely to accurately detect clinical response. In the
context of this study, each YGTSS total tic severity cutoff/score
is treated as a “‘rater.”” Accordingly, our goal is to identify which
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cutoff (or “‘rater’’) has the best psychometric properties in de-
tecting clinical response.

In assessing the performance of the YGTSS in detecting clinical
response, we used the ROC statistics of sensitivity, specificity,
positive predictive value (PPV), negative predictive value (NPV),
and efficiency (also known as accuracy). Sensitivity is the proba-
bility of exceeding the test cutoff among those meeting criteria for
clinical response (i.e., the probability that the YGTSS total tic se-
verity score cutoff captures a true responder). Specificity is the
probability of not exceeding the test cutoff among those who do
not meet criteria for clinical response (i.e., the probability that
the YGTSS total tic severity score cutoff captures a true non-
responder). Positive predictive value is the probability of display-
ing clinical response should a patient exceed the YGTSS total tic
severity score cutoff, and negative predictive value is the proba-
bility of not displaying clinical response should a patient not exceed
the YGTSS total tic severity score. Efficiency (also known as ac-
curacy) is the probability that the YGTSS total tic severity cutoff
score and the CGI-I agree in their assessment of clinical response.

Given that many gold standard outcomes still retain at least
minimal measurement error (in this case, the CGI-I), Kraemer and
colleagues (Kraemer 1992; Kraemer et al. 2002) have proposed a
series of weighted Kappa statistics to correct for such error, and
employ these to assess for the quality of ROC statistics under the
definition of Quality Receiver Operating Characteristic (QROC)
Methods. Of particular importance to answering the present re-
search questions are the K(0), K(.5), and K(1) statistics, which
measure the quality of specificity, quality of efficiency, and quality
of sensitivity, respectively. In interpreting these statistics, a value
of 0.00 indicates these properties cannot be differentiated from
chance, and a value of 1.00 indicates perfect assessment by a cutoff
with respect to each ROC property. Sensitivity is often valued in
screening purposes (e.g., when one wants to ensure that all true
positive results are captured by a measure and that no true positive
results are left behind). Conversely, specificity is often valued when
there is a need for a definitive diagnosis (e.g., when one needs to
employ a costly intervention and wishes to be certain that true
negatives are being excluded and not being kept for consideration).
Given our interest in making the most accurate judgment at any
given time, we placed the highest value on maximizing effi-
ciency (and thus the value of the K(.5) statistic, which weights false
positive and false negative results equally). Lastly, positive and
negative predictive value function much as one would use a diag-
nostic instrument in the real world (e.g., given that one is consid-
ered a responder by this measure, what is the probability that he/she
is actually a responder?). Given this inference, the false positive
rate can be calculated as 1-PPV, and the false negative rate is
1-NPV.

Results

Determining treatment response based on YGTSS
percentage reduction

Appropriate ROC and QROC statistics for assessing the per-
formance of YGTSS total tic severity score percent reduction
cutoffs in detecting clinical response are presented in Table 1.
Optimal efficiency in detecting clinical response (as measured by
the K(.5) statistic) was found at the 35% reduction cutoff, with 79%
of treatment responders being accurately detected by this cutoff;
however, sensitivity was somewhat low at .70, suggesting that
using YGTSS total tic severity score percent reduction cutoffs to
detect clinical response may be somewhat insensitive and miss



624

STORCH ET AL.

TABLE 1. SIGNAL DETECTION ANALYSES OF THE PREDICTION OF CLINICAL RESPONSE (IMPROVED OR VERY MUCH IMPROVED
ON THE CLINICAL GLOBAL IMPRESSIONS-IMPROVEMENT SCALE) AT VARYING YALE GLOBAL TIC SEVERITY SCALE
(YGTSS)-TorAL PERCENT REDUCTION CUTOFF SCORES

YGTSS Positive Negative

Reduction (%) Sensitivity Specificity Predictive Value Predictive Value Efficiency K(0.0) K(1.0) K(0.5)
25 0.87 0.52 0.64 0.80 0.69 0.29 0.60 0.39
=210 0.83 0.56 0.65 0.77 0.69 0.30 0.54 0.39
215 0.81 0.63 0.69 0.77 0.72 0.38 0.55 0.44
=20 0.80 0.70 0.73 0.78 0.75 0.46 0.55 0.50
=25 0.78 0.76 0.76 0.77 0.77 0.53 0.55 0.54
>30 0.72 0.81 0.80 0.75 0.77 0.59 0.49 0.54
=235 0.70 0.87 0.84 0.75 0.79 0.69 0.49 0.57
=40 0.69 0.87 0.84 0.73 0.78 0.68 0.47 0.56
=45 0.61 0.89 0.85 0.70 0.75 0.69 0.39 0.50
=50 0.56 0.93 0.88 0.68 0.74 0.76 0.35 0.48
=55 0.44 0.98 0.96 0.64 0.71 0.92 0.28 0.43
=60 0.33 0.98 0.95 0.60 0.66 0.89 0.19 0.31
=65 0.24 1.0 1.0 0.57 0.62 1.0 0.14 0.24
=70 0.19 1.0 1.0 0.55 0.59 1.0 0.10 0.19

some true responders. The 30% and 40% cutoffs display similar
(albeit slightly reduced) performance in ROC and QROC statistics,
but with no appreciable improvement in performance in any ROC
or QROC domain. The 25% cutoff also shows similar performance,
with higher sensitivity at .78, but with lower specificity at .76 and a
lower PPV at .76 (and thus a false positive rate of 24%).

Determining treatment response based on YGTSS
raw difference scores

Appropriate ROC and QROC statistics for assessing the per-
formance of YGTSS raw difference cutoffs in detecting clinical
response are presented in Table 2. Optimal efficiency in detecting
clinical response (as measured by the K(.5) statistic) was found at a
YGTSS total tic severity score raw difference of 6 and 7, with 77%
of treatment responders being accurately detected at this cutoff. A
raw difference cutoff of 6 had a slightly better sensitivity than that
of 7 (.78 vs. .74), at the expense of slightly poorer specificity (.76.
vs. .80), with both cutoffs having PPV and NPV differences no
larger than .02.

Visually charting the performance of the YGTSS
in detecting treatment response

The K(0.5) metric in assessing the performance of varying
YGTSS percent reduction and raw difference cutoffs can be found
in Figures 1 and 2, respectively. The peak points on these figures
correspond to the points of maximal efficiency identified in Tables
1 and 2. One point of note is that Figure 2 (corresponding to raw
difference cutoffs) is somewhat flat, indicating that optimal per-
formance is indeed at a cutoff of 6 or 7, but also that these cutoffs
are not maximally differentiated in efficiency from other cutoff
options; however, specificity is substantially lower at many of such
comparable cutoffs.

Discussion

The YGTSS has been widely utilized as an outcome measure in
treatment studies for individuals with tic disorders and has utility
for practitioners in gauging treatment response to pharmacological
and psychosocial interventions. To date, however, there are no

TABLE 2. SIGNAL DETECTION ANALYSES OF THE PREDICTION OF CLINICAL RESPONSE (IMPROVED OR VERY MUCH IMPROVED
ON THE CLINICAL GLOBAL IMPRESSIONS-IMPROVEMENT SCALE) AT VARYING YALE GLOBAL TIC SEVERITY SCALE
(YGTSS)-ToraL RAw DIFFERENCE CUTOFF SCORES

YGTSS Positive Negative
Cutoff Sensitivity Specificity Predictive Value Predictive Value Efficiency K(0.0) K(1.0) K(0.5)
1 0.87 0.43 0.60 0.77 0.65 0.21 0.53 0.30
2 0.87 0.52 0.64 0.80 0.69 0.29 0.60 0.39
3 0.81 0.57 0.66 0.76 0.69 0.31 0.51 0.39
4 0.80 0.63 0.68 0.76 0.71 0.37 0.51 0.43
5 0.78 0.72 0.74 0.76 0.75 0.47 0.53 0.50
6 0.78 0.76 0.76 0.77 0.77 0.53 0.55 0.54
7 0.74 0.80 0.78 0.75 0.77 0.57 0.51 0.54
8 0.70 0.81 0.79 0.73 0.76 0.58 0.47 0.52
9 0.65 0.87 0.83 0.71 0.76 0.67 0.42 0.52
10 0.59 0.91 0.86 0.69 0.75 0.73 0.38 0.50
11 0.59 0.91 0.86 0.69 0.75 0.73 0.38 0.50
12 0.57 0.93 0.89 0.68 0.75 0.77 0.37 0.50
13 0.52 0.93 0.88 0.66 0.72 0.75 0.32 0.44
14 0.44 0.94 0.89 0.63 0.69 0.78 0.26 0.39
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reduction cutoffs relative to predicting clinical response.

empirical guidelines for determining optimal tic symptom reduc-
tion and cutoff scores that correspond with clinical improvement.
Consequently, the present study sought to formally establish the
optimal criteria for judging treatment response using the YGTSS.

The optimal YGTSS total tic severity score percent reduction cutoff
for determining response was 35%, when balancing the costs of false
positives and false negatives equally (which is the goal in clinical
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trials). In a clinical setting, however, sometimes false negatives are
more problematic than false positives. That is, a clinician does not want
to abandon a treatment course for a patient that is actually responding.
Given these scenarios, a 25% reduction could be used to determine
response in clinical settings, given the slightly poorer performance on
K(.5) (which weights false positives and negatives equally), but dis-
plays better sensitivity (and stronger (K(1) performance), meaning that
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fewer true responders are missed by this cutoff than at the 35% cutoft.
Inflexibly requiring a higher percent YGTSS total tic severity score
reduction in clinical contexts may result in changing interventions
prematurely. In assessing the performance of raw difference YGTSS
cutoffs to denote treatment response, YGTSS total tic severity scores
of 6 or 7 were considered optimal. Raw score differences are less
influenced by initial symptom severity and are readily communicable
(i.e., it is easy to quickly assess how many points a patient has reduced
when making treatment planning decisions).

Despite offering suggested cutoff scores and percent symptom
reduction targets, ROC and QROC analyses found that YGTSS
total tic severity score did not perform optimally in detecting
treatment response. This may be a product of the inherent hetero-
geneity of tic presentation, with patients differing in motor and
phonic tic severity; in creating a total score, patients with pre-
dominantly one symptom type may not be measured similarly to
patients with equal motor and phonic tic severity. However, simply
breaking down analyses by YGTSS Motor and Phonic score cutoffs
can suffer from the same problem, where a patient who has all
motor tics may be measured accurately but one who has additional
phonic tics will not be measured as accurately when using only one
of the two component scales. For example, if two patients have a
YGTSS total tic severity score of 25, one patient who has a YGTSS
Phonic score of 25 (the maximum attainable score) may present
differently than a patient with a YGTSS Motor score of 13 and a
YGTSS Phonic score of 12. In considering these two patients in the
context of treatment response, if the first patient has a YGTSS
Phonic reduction of approximately 50% and goes from a score of 25
to a score of 12, this change may be qualitatively different than the
same YGTSS total tic percent reduction in the second patient that
could render a score of 6 on both the YGTSS Motor and Phonic
subscales. Thus, although the YGTSS is adequately able to detect
clinical response, these data indicate that reconceptualization of the
YGTSS scoring structure may enhance its measurement sensitivity.

Several limitations of this research are noteworthy. First, par-
ticipants were drawn from several different studies offering dif-
ferent interventions. However, the aim of the study was to identify
optimal YGTSS scores and percent reductions based on clinical
response. The focus of these analyses are to detect clinical change;
the mechanism of change (i.e., the intervention type) is not em-
pirically relevant unless it is hypothesized that the YGTSS detects
clinical change differently depending on its cause (e.g., a patient
responding to pharmacotherapy will not be as accurately detected
by the YGTSS than a patient who responds to psychotherapy).
Given the conventional use of the YGTSS to assess outcome across
pharmacotherapy and psychotherapy studies, there is no current
evidence to indicate this is the case. In fact, sample heterogeneity
tends to improve generalizability and the variation in treatment
approaches may better reflect how the YGTSS is used in a variety of
settings. Second, we were unable to examine optimal remission
cutoffs associated with the YGTSS. However, unlike some psy-
chiatric disorders, clinically significant improvement rather than
remission may be the more common and realistic target in youth
with tic disorders. Third, we were unable to group our ROC ana-
lyses by age, gender, or illness characteristics (e.g., YGTSS sub-
scales) given the current sample size; however, there is no a priori
reasoning to expect why the YGTSS should perform differently
among these populations. Fourth, the sample only included chil-
dren and as such, these findings may not be generalized to adults
with tics. Fifth, unfortunately data were not available to examine
the degree to which CGI-I ratings and YGTSS total tic severity
scores covary at different time points during treatment. Finally, the
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present analysis focuses on the YGTSS total tic severity score as a
predictor of treatment response. It is important to consider that
patients may present with both phonic and motor tics or with either
predominantly phonic or motor tics. These differing classes of
patients may not be reflected in the YGTSS total tic severity score
(e.g., a child with severe motor tics [no phonic tics] may have a
similar YGTSS total tic severity score as a child with moderate
phonic and motor tics). Nevertheless, although this inherent limi-
tation of the YGTSS total tic scoring may impact the measurement
of tic severity, it does not impact the signal detection analysis which
examines change in relation to the CGI-1.

Clinical Significance

Results of this research provide a set of guidelines for judging
response using the YGTSS and have implications for both re-
searchers and practitioners. For treatment outcome research, these
data provide empirically defined parameters for determining cut-
offs for response, which may be of use across research trials (e.g., a
child is considered a responder if they have a certain level of tic
reduction). In clinical practice, YGTSS total tic severity score
percent reduction and raw cutoffs identified in this research can
guide treatment decisions, for example, when to change, augment,
and/or conclude a course of intervention. In addition, these data
allow professionals to identify the optimal cutoff based on the
parameters of most importance (e.g., specificity, sensitivity, PPV,
NPV, or efficiency) for the relevant use (i.e., treatment outcome
research, screening, clinical practice).
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