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ABSTRACT
Background: Understanding the impact of placebo
treatment is pivotal to the correct interpretation of clini-
cal trials. The aim of present study was to examine the
placebo effect in tic disorders.
Methods: Raw data were obtained for 6 placebo-
controlled parallel and cross-over trials that involved
medical interventions for tic disorders. Tic severity was
measured using the Yale Global Tic Severity Scale. Pla-
cebo effect was defined as an improvement of at least
30% over baseline scores in the total tic score and was
considered clinically relevant when at least 10% of
patients in the placebo-arm met that benchmark.
Results: In total, 91 placebo-treated patients (80%
males; mean age, 16.5 years; standard deviation, 10.5
years) were included. Although there was a trend toward
improvement in the total tic scores after placebo admin-
istration (P50.057), the magnitude of the placebo effect
was small (Cohen’s d50.16) but relevant (19% of the
sample). Females were more likely than males to have a
placebo effect.
Conclusions: The magnitude of the placebo effect in
tic disorders appeared to be small. Further longitudinal
studies using objective assessments for tic disorders
are warranted to confirm the current results. VC 2013
Movement Disorder Society

Key Words: placebo, tics, Tourette syndrome, move-
ment disorders, clinical trials

Little is known about the placebo effect in tic disor-
ders. Recent evidence suggests that a positive placebo
effect is related to the activation of reward circuitry
by the modulation of dopamine outflow in the nigro-
striatal mesolimbic, mesocortical, and motivation cir-
cuits.1–4 Consequently, especially in disorders
involving dopamine neuroanatomy, the placebo effect
may have important implications for the design of
clinical trials and outcome measures and for the dura-
tion of clinical benefit. Identifying the placebo effect
in tic disorders can be especially challenging consider-
ing the fluctuating course of the disease. To address
issues of placebo-related clinical changes in tic disor-
ders, we analyzed the magnitude of the placebo effect
in data sets from randomized placebo-controlled trials
for tic disorders.5–10 We also investigated whether dif-
ferences in trial design and baseline clinical and demo-
graphic characteristics could influence the likelihood
of showing a positive response to placebo.

Patients and Methods
Study Selection

The following criteria were used to select relevant
clinical trials: double-blind, placebo-controlled, longi-
tudinal studies of patients who had chronic tic disor-
ders or Tourette syndrome (TS) according to either
the Diagnostic and Statistical Manual of Mental Dis-
orders, fourth edition or the Tourette Syndrome Clas-

sification Study Group11,12 that used the Yale Global
Tic Severity Scale (YGTSS)13 as an outcome measure.
In all included trials, the participants (children and
adults) and the raters were blind to whether they were
in a placebo group or an active treatment group.

The literature search covered January 1990 through
June 2008 using the MEDLINE electronic database.
The lead author (E.C.) contacted colleagues who had
directed clinical trials with placebo arms that met the
inclusion criteria. Five principal investigators con-
sented to participate, and 6 studies could be included
(4 parallel studies, including 3 American studies and 1
German study, and 2 cross-over American studies)
(Table 1).5–10 In all studies, placebo treatment was
provided using a look-alike pill/capsule preparation
similar in appearance to the “active” treatment. For
parallel studies, the likelihood of being on placebo
was 50%. For cross-over trials, only the first arm of
the trial was included. All included studies were
approved by the respective institutional review board,
and all participants gave informed consent.

Endpoints

We used the YGTSS13 as the clinical rating scale to
assess disease severity. The YGTSS consists of separate
severity ratings for motor and vocal tics scored from 0 to
50 points, producing the total tic score (TTS). The
YGTSS also includes a subscale with an impairment scale
(IS) scored from 0 to 50 points. Thus, the YGTSS score is
the sum of the TTS and IS scores, ranging from 0 to 100.

Placebo Effect Definition

There are no established definitions of placebo effect
in tic disorders. Based on prior studies of placebo
effect in Parkinson’s disease (PD) and Huntington’s
disease (HD),14,15 and because, in many studies, a
30% tic reduction is regarded as an improvement,
which calls for an intra-person and significant effect, a

TABLE 1. Clinical trials characteristics

Tic clinical trials

Age: Mean 6

SD/median

(range), y

Follow-up,

weeks

Sex,

% males

Total sample, N591 16.5 610.5/13 (7–56) 2–10 80
Muller-Vahl et al.,5

N512 [1 parallel study]
32.869.4/31.5 (18–48) 10 75

Singer et al.,9

N532 [2 cross-over
studies]

12.462.1/12.7 (12–17) 2 88

Cummings et al.,10

N512 [1 parallel study]
11.362.3/11 (8–16) 4 67

Scahill et al.,6 N518
[1 parallel study]

14.461.9/15 (12–18) 8 78

Scahill et al.,7 N517
[1 parallel study]

8.5616.5/11 (6–55) 8 94

Abbreviations: SD, standard deviation.
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30% improvement over baseline on the TTS was used
as the benchmark. A clinically relevant population pla-
cebo effect was considered when at least 10% of the
population in the placebo arm met the threshold for
an intra-person placebo effect.

Data Analysis

Patients were classified as children, defined as age<18
years, or as adults (age�18 years). For the run-in
period, only 1 YGTSS measurement at baseline was
available. Because we could not obtain consistent infor-
mation on the presence of co-occurring disorders (atten-
tion deficit disorder, obsessive compulsive disorder,
etc), this information was not included in our analysis.
Baseline YGTSS scores were compared with the scores
after placebo treatment using Wilcoxon signed-rank
tests; for group differences (e.g., gender and age), we
used Mann-Whitney tests. Analysis of covariance was
used to establish homogeneity among the 6 trials with
different designs. We used effect size (Cohen’s d) to
determine the magnitude of the placebo effect, which
was calculated by dividing the mean change YGTSS
scores by the standard deviation of the baseline score.

Primary outcome measures included overall placebo
effect on the TTS and IS. To be eligible for analysis,
patients had to have a score of at least 1 on items from the
TTS and IS at baseline. Secondary outcome measures
included the impact of demographic variables on the pla-
cebo effect (meeting the 30% improvement threshold on
the TTS or IS) using a stepwise logistic regression analysis.
In that regression analysis, the presence of a significant
placebo effect was the response variable (yes vs. no), and
the explanatory variables were demographics (age and
gender). The analysis was performed using the IBM-SPSS
Statistics 19 software package (SPSS, Inc., Chicago, IL).
Statistical significance was set at P�0.05 (2-tailed).

Results
A sample of 91 patients (80% males, 20% females)

with tic disorders with a mean (6standard deviation) age
of 16.5 7 years (610.5 years; range, 6–55 years) were
included (Table 1). In all studies there was at least 1
follow-up visit within 1 to 10 weeks after the baseline
evaluation. The TTS was available in 85 patients (93%),
and the IS in was available 51 (56%). Five patients (9%)
were excluded for IS analysis, because they had a score
of 0 at baseline. When the mean baseline YGTSS scores
were compared, there were no significant differences
between the parallel and cross-over studies using covari-
ance analysis (P50.51); therefore, the parallel and cross-
over studies were combined for statistical analysis. Like-
wise, average baseline TTS and IS values also were simi-
lar when they were compared in terms of age and gender
(Mann-Whitney test; P>0.10), except for lower scores in
the baseline IS for adults compared with that for children
(Mann-Whitney test; P50.05). The mean scores at base-

line and after placebo treatment for the TTS and the IS
are shown in Table 2. There was a statistical trend
toward improvement when the baseline and follow-up
TTS and IS values were compared, especially for chil-
dren. However, the magnitude of the placebo treatment
was small (d50.16), except for the female group (Table
2), but it was relevant (at least 30% improvement was
observed in 17 of 85 patients [19%] for the TSS and in
20 of 51 patients [39%] for the IS).

Impact of Demographic and Clinical Variables
on Placebo Effect

During the first follow-up visit, females were more
likely to have a significant placebo effect in terms of the
total TTS score (odds ratio [OR], 9.10; 95% confidence
interval [CI], 1.88–44.03; Nagelkerke coefficient of
determination [R2]50.21), and IS score (OR, 5.76;
95% CI, 1.19–27.81; P50.02; R250.14). Children also
had a trend toward improvement in their TTS scores
(OR, 10.50; 95% CI, 0.93–118.58; P50.057). These
models classified 50%, 36%, and 35% of the sample as
having a significant placebo effect, respectively.

Discussion
To our knowledge, this is the first study analyzing

the placebo effect in tic disorders. Our data were
obtained from several data sets to avoid biases like
sample selection, drug and measurement errors, small
sample size, and small age range from a single study.
We found that the magnitude of the placebo-induced
improvements in motor and vocal tic severity and
related impairment was small but clinically relevant.
Females seemed to have a greater likelihood of show-
ing a positive response to placebo compared with
men, in contrast to PD or HD’s studies, in which no
gender differences were found in placebo
responses.14,15 It is noteworthy that children had a
trend toward improvement after placebo treatment,
perhaps reflecting the positive expectation of parents,
who often serve as raters. A significant placebo effect
also has been observed in adults who evaluate children
with ADHD.16 Therefore, both placebo effect and
observer bias have the potential to inflate estimates of
clinical response. Adults also have been considered
inaccurate in their self-assessment of tic severity (up to
50% of adult patients who considered themselves tic-
free still had objective evidence of tics).17 In a recent
study that used pramipexole in children with TS,18 a
high placebo response similar to that with the active
drug was observed, resulting in an absence of signifi-
cant differences between the 2 groups. Those authors
reported that either a high placebo response in their
participants or study-related factors, such as a larger
number of enrolling sites and heterogeneity of investi-
gator assessments, may have obscured true drug
effects.
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Limitations of our study include the relatively short-
term period of observation and the small number of
female participants. However, longer duration placebo-
controlled trials could be a barrier for enrollment. Fur-
thermore, this study does not allow us to examine the bio-
chemical basis of the placebo effect in tic disorders. We
recognize that several unexplored factors may explain our
results without invoking a placebo effect, including the
regression to the mean effect (a statistical phenomenon
that occurs whenever a nonrandom population is
selected), study design or scale-related bias, or nonspecific
factors (e.g., Hawthorne effect, in which “patients can be
polite and prone to pleasing the investigators by reporting
improvements, even when there are none felt”).19 Like-
wise, it has been well established now that, in PD trials,
the placebo effect is highly influenced and associated with
physician expectation or bias regarding the putative effect
of the therapy under scrutiny.20 Perhaps we have included
studies in which the expectation was low, conditioning, at
least partially, the outcome.

In conclusion, the magnitude of the placebo effect in
tic disorders seems to be small. Further longitudinal
studies using objective assessments for tic disorders
are warranted to confirm our results.
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TABLE 2. Baseline versus follow-up Yale Global Tic
Severity scores

Mean scores 6 SD P value for

baseline vs.

Group

Baseline

score

First follow-

up score

follow-up

scores:

Comparison

per group

Cohen’s d for

effect size

Total tic scores
Total sample 21.868.1 20.069.1 0.05 0.16
Children 21.067.7 19.669.1 0.08 0.18
Adults 23.868.3 23.168.7 0.30 0.08
Males 23.568.3 22.368.2 0.38 0.09
Females 20.766.6 18.2611.1 0.18 0.37

Impairment scale
Total sample 22.5610.6 19.9610.7 0.07 0.09
Children 22.0612.0 18.0612.2 0.08 0.19
Adults 12.2610.9 11.1611.6 0.34 0.00
Males 23.0610.7 20.169.7 0.52 0.18
Females 20.4610.3 18.6616.8 0.68 0.19

Total YGTSS
Total sample 42.0618.5 37.3619.2 0.11 0.21
Children 42.3616.3 38.0619.1 0.15 0.26
Adults 36.3618.2 34.1620.3 0.22 0.12
Males 48.2617.2 39.6616.6 0.67 0.13
Females 38.3613.4 27.6626.3 0.15 0.79

Abbreviations: SD, standard deviation; YGTSS 5 Yale Global Tic Severity
score.
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