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Summary: Previously, we published a video-based objective Severity Scale (YGTSS), another valid and reliable scale used
rating scale of tics that met reliability and validity criteria for in clinical practice and research. For each domain, the rank
measurement of five domains of tic disability. In the original order for the scores on the original scale was well retained in
form, the scale’s metric properties did not permit internal com- the new scores. Likewise, for each domain, ranking with the
parison of each of the five domains of impairment and did not new scoring system correlated well with scores on the compa-
provide a total score for use as a primary outcome measure. Inrable objective item from the YGTSS. The new total score
this study, we retained the original scale and videotape protocol accurately captured the rank order of the combined five do-
but tested whether a modified scoring system corrected thesemains from the original scale and correlated well with the total
limitations. The new scoring method rated assigned tic data to objective motor plus phonic tic score from the YGTSS and the
ratings of 0—4 on five disability categories: number of body YGTSS Tourette Syndrome Overall Impairment Rating. These
areas, frequency of motor tics, frequency of phonic tics, sever- data demonstrate that the modified videotape-based scoring
ity of motor tics, and severity of phonic tics. The sums of these system retains the essential information gathered in the original
ratings yielded a total score of overall tic disability (0—20). In  Rush scale. The modification provides comparisons among the
a series of 31 patients with Gilles de la Tourette syndrome, we five assessed domains and a total objectively based disability
assessed Spearman correlation coefficients for the old and newscore that can be used as a single outcome measure for assess-
scoring systems as well as the correlation of the new ratings ing tic disability. Key Words: Gilles de la Tourette syn-
with the objectively derived sections of the Yale Global Tic drome—Tourette’'s syndrome—Tic disorders—Rating scales.

To compliment existing tic rating scalég,we previ- metric properties do not permit internal comparison of
ously developed a videotape-based objective rating scaleone domain with another. Most standard categorical
for tic assessmenit? This scale successfully fulfills tests  scales currently used in movement disorders rely on 0-4
for interrater reliability and temporal stability, and cor- ranges for each domain to assess and internally compare
relates well with scales used to assess global changeghe gamut of clinical dysfunction in a given disordef.
over prolonged periods. Despite its current use, the scaleWith the original tic rating system, it is not possible to
has two significant limitations. First, although it assesses compare a treatment’s effect on a given domain relative
five domains of importance to tic disorders, the scale’s to another because the number value in one domain has

no implicit relationship with the same value in another.
Second, the original rating system did not permit a com-
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aim of addressing these analytical issues without sacri-
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video protocol and existing rating scale but restructured the Yale Global Tic Severity Scale (YGTSS)n the

the scoring methods. We based the scoring modification same day. The YGTSS is a scale used in practice and
on the dataset of the original video scale report and testedresearch trials and has fulfilled reliability and validity

a new population of patients using both new and old criteria. The YGTSS evaluator (EJP) had no access to the

rating scales. videotape data. The videotape was reviewed and scored
METHODS with the original scoring system for the video-based
scale by a second investigator (EDL) who had no access
Rush Video-Based Filming Protocol and to the YGTSS scores. All subjects met DSM-IBiég-
Rating Scale nostic and Statistical Manual of Mental Disorderth

As previously developedi! the videotape protocol in-  edition) criteria for GTS. The 28 males and three females
volves a 10-minute film of patients placed in front of a had a tic onset, defined as the age the parent or patient
video camera in a quiet room. Two body views are re- first observed tics, of age 7.2 + 2.4 years (mean * stan-
corded, full frontal body (far) and head and shoulders dard deviation) and the current age was 23.4 + 6.4 years.
only (near) under two conditions, relaxed with the ex- )
aminer in the room and relaxed with the patient alone in Data Analysis
the room. Each segment lasts 2.5 minutes. Only record-  Original data were assigned to the new scoring method
ings with no examiner present are scored (5 minutes). by an investigator blind to the videotapes and the
Five domains are rated: number of body areas involved YGTSS scores (CGG). Original videotape scores, the
with tics, motor tic intensity, phonic tic intensity, fre- Nnew rating scores, and the YGTSS scores were then de-
quency of motor tics, and frequency of phonic tics. The livered to the statistician (SL). Summary data were ana-
original scale has met psychometric criteria for interrater lyzed to present means and standard deviations or fre-

reliability, temporal stability, and validity. guencies as appropriate. To assess the degree of associa-
tion of various pairs of scales, Spearman rank correlation

New Scoring Method Construction and Description coefficients were computed.

The original report on the reliability and validity of
our video-based scale was based on data from 51 pa- RESULTS
tients2 For the new scoring method, we maintained the
five original domains of tic disability, but because most
clinical scales used in movement disorders use a 0-4
range, we adopted this practice for each domain. We
specifically did not rewrite the scale with new descrip-

tive language because the original scale had alreadyOf phonic tics 1.0, frequency of motor tics 0.88, and

passed reliability and validity criteria. Rather, we reor- -
ganized the categories of data assignment so all datafrequency of phonic tics 0.98 (all p <0.001). Based on

obtained during the video assessment could be assigne<:1$pe"."rman S correIanp coefficients for each doma}ln,
. . . ranking on the new rating method correlated well with
to a simpler 0—4 scoring format. For all domains, we

; . : . . the scores on the comparable objective item from the
retained 0 as representing normal function without evi- ) .
L . YGTSS: number of body areas versus YGTSS motor tic
dence of tic disability. For the severity scales, because

the original rating “5” was infrequently represented, we distribution (item A5) = 0.90 (p <0.0001), severity of

combined 4 and 5 into 4. For the two frequency domains Totg%gc? VSI’SSJ f’)(;(cg;-ssse\;g?iior;f Irr:fr?iilt{icgtevn;r:uzs)
and the body area domain, the statistician (SL) examined [, .~ b= "0 ’ y o p

the mean and standard deviation identified from the Z(()B ;)I'OS:LSZ)pff; gnij(;rflcc gr;t;r;?gytig;e\/n;rizs)?qu.gg r(r?otor
original 51 patient$, as well as 0.5, 1.0, and 1.5 stan- ' » 1rea y

dard deviations off the mean. These numbers were de—tlﬁgﬁi?ggg (\',t:guél\):;é%(p;ogigle'ﬁgefﬁggﬁn%
livered to the clinical neurologists (CGG and EJP) who P P

selected cut-off numbers that were clinically reasonable = 048 (p = 0.0066).

o . In addition to high correlations with the objective
and close to the statistician’s calculation (Table 1). A . , .
T . measures derived by the YGTSS, Spearman’s correlation
total tic disability score was calculated by summing the

: . coefficients for each domain correlated well with the
values from the five domains. o S
historic (subjective) assessment category for the four do-
Test Population mains applicable from the YGTSS: motor tic frequency
Thirty-one patients volunteered to be videotaped ac- (video) versus YGTSS historic motor tic frequeney
cording to the Rush video protoédland to be scored on  0.54 (p = 0.0014), phonic tic frequency (video) versus

Individual Domains
For each domain, the rank order for the scores on the
original scale was well retained in the new scoring sys-
tem. Spearman’s correlation coefficient for number of
body areas was 0.94, severity of motor tics 0.99, severity
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TABLE 1. Comparisons of original Rush Videotape Rating Scale and modified Rush Videotape Rating Scale (1998)

Original Rush Videotape Rating Scale

Modified Rush Videotape Rating Scale (1998)

No. of Body Areas
_ Eyes
Nose
Mouth
Neck
Shoulders
Arms
Hands
Trunk
Pelvis
Legs
_ Feet

Motor Tic Frequency
Number of tics counted and recorded as raw number

Phonic Tic Frequency
Number of tics counted and recorded as raw number

Severity of Motor Tics

absent tics

minimal: could be normal

mild: limited to a single muscle group
moderate: limited to a single body part
severe: involve more than one body part
extreme: complex behaviors

abrwNEFO

Severity of Phonic Tics

0 = absent tics

1 = minimal: could be normal

2 = mild: single words or sounds, separated by at least one
breath or 4 sec

3 = moderate: words or sounds repeated 2 or 3 times in series
or single obscenities separated by at least 1 breath or 4 sec

4 = severe: words or sounds repeated four or more times in
series or obscenities repeated 2-3 times in series

5 = extreme: obscenities repeated times in series

No. of Body Areas

0= no body area

1= 1 or 2 body areas

2 = 3 or 4 body areas
3= 5or 6 body areas

4= 7 or more body areas

Motor Tic Frequency (tics/min)

= 0o tics

1-20 tics/min

21-40 tics/min

41-60 tics/min

greater than 60 tics/min

A WNE

Phonic Tic Frequency

= 0o tics

= 1-5 tics/min

6-10 tics/min

11-15 tics/min

4 = greater than 15 tics/min

1
2
3

Severity of Motor Tics

0= absent tics

= minimal: could be normal

2 mild: limited to a single muscle group

=3 moderate: limited to a single body part

=4severe: involve more than one body part or complex

Severity of Phonic Tics

0= absent tics
= minimal: could be normal

2 = mild: single words or sounds, separated by at least one breath
or 4 sec

3 = moderate: words or sounds repeated 2 or 3 times in series or
single obscenities separated by at least 1 breath or 4 sec

4 = severe: words or sounds repeated four or more times in series

or obscenities repeated at least 2—3 times in series

YGTSS historic phonic tic frequency 0.38 (p= 0.03),
motor tic severity (video) versus YGTSS historic motor
intensity = 0.64 (p <0.0001), and phonic tic severity
(video) versus YGTSS historic phonic intensity 0.39

(p = 0.03).

Total Score

cient = 0.77, p <0.0001). The total score also signifi-
cantly correlated with the YGTSS Tourette Syndrome
Overall Impairment Rating (item E) (Spearman correla-
tion coefficient= 0.53, p= 0.0024).

DISCUSSION
Tics are probably the most difficult of all movement

The new total score accurately captured the rank order disorders to rate with validity and reliability. Clinically,

of the combined five domains from the original scale
(Spearman correlation coefficient 0.48, p = 0.006).

they are remarkably variadieand encompass simple eye
blinks and sniffing as well as exotic, even bizarre ges-

Furthermore, the new total score correlated well with the tures and coprolalic tirades. Second, tics wax and wane

total objective phonic plus motor tic score from the

spontaneously irrespective of treatments or interven-

YGTSS (items C1 + C2) (Spearman correlation coeffi- tions? Third, tics are under at least partial volitional
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control, and many patients with significant problems by of experience with our video-based scale, we are aware
report reveal no or minimal tics in the presence of the of weaknesses that will need to be corrected in a future
treating physiciarf. Our original videotape protocol and  scale. For instance, even with the instructions and defi-
objective rating scale proved useful for dealing with nitions provided for data collection, a single complex tic
these problenisand has been incorporated into drug tri- that involves a complicated sequence of involuntary
als and government-sponsored resedritthas not been  movements could still be counted as several individual
tested for reliability and validity in multiple centers. tics or as one. Furthermore, the intensity rating combines
Our scoring modification maintains the existing scale, issues of tic magnitude, complexity, and interference
video recording protocol, and methods of data collection. which could be separated for greater precision. Factor
It corrects two functional limitations of the existing rat- analysis techniques and multicenter reliability studies
ing method and expands its potential use to treatmentyjl| be needed to test the use, reliability, and validity of
protocols. First, we now can rate frequency, intensity, each item incorporated into a future scale.
and anatomic distribution of tics on subscales that all Objectively derived videotape data offer several dis-
have a comparable and standardized 0-4 range. The anjinct advantages to the study of GTS. First, because tics
chor points for each cut-off relate directly to our original 5. fleeting and occur simultaneously in different body

patient sample, and the gamut of dysfunction for each egions; they are often difficult to assess completely with
domain captured ranges from no disability (0) to severe 5 gingje observation. Videotapes capture the tic reper-
impairment (4). Changes induced by drugs or other treat- ;i.a and can be replayed to permit a complete assess-

hmentsf th?]t baffzct oneddl;)maln morehtr:jan a_nc,)thgr4can ment of complex tic material. Second, because tics are
enceforth be detected because each domain's 0-4 anggan gyppressed in the presence of the observer, the

c?or pogts have been prlei)_ared n ;_pgratllelbm?nner. gurvideotape maximizes the collection of data in a relaxed
iéongn d gﬁjag?aalgs(f;reeah Iggtr?g?jolr?r:znnz Of?hvéefg_rsgsetting without direct clinical scrutiny. In our prior study,
W W ! ) .~ the number of tics occurring in the presence of an ob-
demonstrate that we have captured the essential clinical .
. e server was only 27% of the number documented on vid-
data in the modification. Second, we can now compute a . o
eotape when no observer was present during filming.

total score of overall tic severity based on the sum of the __ . . : .
N : . Third, videotape protocols have been validated, incorpo-
objectively based subscores (0-20). This method is used . : . . .
rated into working versions of standardized scales like

by most other scales in movement disordefand, with . : ,
y the Unified Tic Rating Scal&® and are currently used

the modification, allows investigators to use a single . X .
g g in multicenter trials of GTS (Tourette Study Group, NIH

composite score of objectively derived data as the pri- 5 ROL NS33654.03). C H b q
mary outcome measure of a GTS study. In developing a o S oo 3). oncerns have been expresse
over the short timeframe of filming and the questionable

total score, however, we do not intend to oversimplify or X X o . o
correlation of videotape findings with overall clinical

obscure the implicit complexity of tic evaluations. We i -
recognize these domains as likely distinct and not nec- function. In recognition of these concerns and based on

essarily equivalent features of tic impairment, but we the study by Chappell et al, we previously modified
also face the reality that most research evaluations favorOUr protocol to adopt our current 5-minute total data
a single primary outcome that encompasses the essentiaficduisition period:* Chappell et al. examined the tem-
items of interest. A total composite score provides this Poral stability of tic counts and found that a 5-minute
outcome measure and permits further factor analysis to Videotape segment provided a reliable index of the fre-

identify if the five domains are independent of one an- guency of both motor and phonic tics over a 30-minute
other or reflective of fewer key items. period, and highly correlated with overall tic severity

We emphasize that this report does not present a neWevaIuated with the YGTSS and the Clinical Global Im-
rating scale for tic disorders. In parallel with scales for pression Scale for Tourette Syndrome. Based on these
other movement disorders, there is already a movementseveral considerations, we view videotape data as a re-
to construct a new comprehensive rating scale for tics liable and valid means of assessing tic dysfunction with
(Unified Tic Rating Scale}:*® Once the domains and the advantages of objectivity and permanent documenta-
anchor points of a new clinical scale are firmly estab- tion. This added modification to the analytical method of
lished, we envision a video-based assessment of objec-handling video-based data offers a new means to use the
tive tic function that will be constructed in exact parallel. data to provide a single overall assessment of tic disabil-
A similarly constructed office-based clinical assessment ity in addition to a clear delineation of the specific im-
and the video-based objective scale will permit a clear pact of anatomic distribution of tics, motor tic frequency
definition of each component’s use. After over a decade and severity, and phonic tic frequency and severity.
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