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Background: Clinical experience suggests
an association between stressful life events and fluc-
tuations in symptom severity of tic disorder patients.
The aim of the present study was to examine this
possible relationship in a prospective longitudinal
design.

Method: Two groups of patients with tic disorder
according to the research criteria of the Tourette Syn-
drome Classification Study Group were included in
this study (Sept. 2001 through March 2002): a pediat-
ric group aged from 7 through 16 years (N = 25) and
an adult group aged 18 years and older (N = 32). Dur-
ing a 12-week period, participants were asked weekly
to fill out questionnaires regarding the occurrence of
small life events and self ratings of tic severity.

Results: Twenty-four of 25 patients in the pediat-
ric group completed the study, and 28 of 32 patients
in the adult group completed the study and reported
at least 1 life event. In the adult group as awhole, we
found aweak but statistically significant correlation
between negative small life events and tic severity
during the same week (r = 0.268, p < .001). However,
only aminority of individual pediatric (21%) and
adult (18%) patients demonstrated significant rela-
tionships between the frequency of small life events
and tic severity in the same week or 1 week later
(p £ .05), with undesirable small life events positively
associated with tic severity in some patients and
negatively associated with tic severity in other
patients.

Conclusion: Contrary to traditional views, in
general, life events do not account for changesin tic
severity. Only in aminority of tic disorder patients do
fluctuations in symptom severity appear to be associ-
ated with possibly stressful small life events.
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Svaptoms of tic disorders typically show a pattern of
axing and waning severity over the course of time.*

Clinical experience suggests that this fluctuation in symp-
tom severity may be related to stressful life events, such
as interpersonal conflicts, financial problems, and prob-
lems associated with work. There is a surprising lack of
research on the role of stressin tic disorders. One study
involving children and adolescents with Tourette’s disor-
der identified events causing anxiety, emotional trauma,
and socia gatherings as associated with an increase in
tics.2 That study was based on the subjective experience
of patients reported in a cross-sectional retrospective
questionnaire. Previoudly, in asimilar approach involving
a larger series of patients, Shapiro and coworkers® had
identified that, according to the patients’ own impression,
tics tend to increase with certain environmental factors,
such as anxiety and agitation, and tend to decrease with
other factors, most notably nonanxious absorption in a
task and the presence of strangers. In addition, a recent
study investigated the role of psychosocial stress at 2
timepoints separated by 4 months in a cohort of children
and adolescents with Tourette’s disorder and/or obsessive-
compulsive disorder.* It demonstrated that patients with
Tourette's disorder and/or obsessive-compulsive disorder
experienced significantly more psychosocial stress than
did age-matched healthy controls. Moreover, that study
found that symptom severity correlated with severity of
experienced daily life stressors but not with indices of
major life events. No other prospective, longitudinal data
are available with regard to a possible association of
stressful life events and tic symptom fluctuations.

Evidence for links between psychosocial stress and
symptom fluctuations has repeatedly been found for a
broad range of disorders, particularly infectious>® and au-
toimmune conditions.” The best predictors of changes in
symptom severity have consistently been relatively fre-
quent small irritants of daily life, generaly referred to as
daily hassles.® Examples include arguments with friends,
being criticized or having problems with (school)work, or
being confronted with unexpected financial burdens.

The Inventory of Small Life Events (ISLE) is one
well-known and well-validated diary-type scale in
which the occurrence of such concrete small life events
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can be scored.” It covers events in major areas of life,
that is, family, work, leisure, household, financial state,
health/illness, nonfamily relations, crime/criminal activ-
ity, education, religion, and transportation. A children’s
version, the Small Events Inventory-Child Reports, is
also available.®

We used these scales in a pediatric and an adult cohort
of tic disorder patientsto investigate the possible relation-
ship between weekly reports of small life events and self-
ratings of tic severity in a prospective longitudinal design
over aperiod of 12 weeks. Our hypothesis was that there
would be a correlation between small stressful life events
and changes in tic severity over time.

METHOD

Subjects

Two groups of tic disorder patients were included in
this study—that is, apediatric group of patients aged from
7 through 16 years and an adult group aged 18 years and
older.

All patients with a tic disorder could enter the study
only if they fulfilled the research criteriafor a definitetic
disorder according to the Tourette Syndrome Classifica-
tion Study Group.™ These criteria require observable tics
to be present during the clinical interview to alow for
study entry, ensuring the inclusion of patients objectively
demonstrating tics. Excluded from the study were sub-
jectswith aknown 1Q below 70. None of the subjectswho
werewilling to participate in the study fulfilled this exclu-
sion criterion. Presence of comorbid diagnoses, which
we did not record systematically, was not a criterion for
exclusion.

Thetic disorder patients were recruited from the outpa-
tient clinic of the Child and Adolescent Psychiatry Center,
Groningen, the Netherlands, or from the Dutch Tourette
Syndrome patient’s association. Subjects were initially
recruited by letters sent to a number of patients at our cen-
ter with aknown clinical diagnosis of atic disorder and to
members of the patient’s association. From our child and
adolescent psychiatry center, 35% of approached patients
wereinitially interested to participate. The aim and proce-
dure of the study were fully explained to the subjects be-
fore written consent was requested. If the subjects were
under the age of 18 years, the parents were informed
as well, and the written informed consent of the parents
and the subject’s assent were obtained. Patients were in-
formed that we intended to study the relationship between
small life events and changes in tic severity over time.
However, we did not explicitly reveal the specific study
hypothesis. The study was approved by the Dutch central
medical-ethical committee. To assess tic severity at study
entry, we used the motor and vocal scores of the Yale
Global Tic Severity Scale (YGTSS), which records tic
severity over the past week."” The sum of both scores was
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Table 1. Characteristics of Pediatric and Adult Patients With
Tic Disorder at Study Entry

Pediatric Group Adult Group
Characteristic (N=25) (N=32)
Age, mean (SD), y 13.0(2.7) 36.1(14.6)
Range 7-16 18-64
Gender, N (%)
Male 19 (76.0) 20 (62.5)
Female 6 (24.0) 12(37.5)
Medication status, N (%)
None 11 (44.0) 18 (56.3)
Clonidine 3(12.0) 0
Clonidine + neuroleptic 2(8.0) 0
Neuroleptic 9(36.0) 11 (34.4)
Antidepressant 0 3(9.9)
Symptom severity?
Motor tics score
Mean (SD) 12.6 (5.7) 14.4 (3.8)
Range 4-25 9-25
Vocal tics score
Mean (SD) 5.6 (5.8) 9.0(6.4)
Range 0-25 0-25
Total score
Mean (SD) 18.2(9.1) 23.4(8.4)
Range 8-50 10-50

@A ccording to the Yale Global Tic Severity Scale.

used as a measure of total tic severity. We decided not
to use the impairment rating of the YGTSS in order to
minimize possible confounding with stress ratings, since
the impairment ratings may partially reflect perceived
psychosocial stress. Diagnostic assessment and rating of
tic severity were performed by 1 of 2 authors (either P.J.H.
or M.PS.) experienced in the diagnosis of tic disorders.
Twenty-five tic disorder patients entered the pediatric
study group: 17 from the patient’s association and 8 from
our outpatient center. All patients from the patient’s asso-
ciation had in the past been referred to amental health ser-
vice. The adult group of tic disorder patients consisted of
32 patients: 24 from the patient’s association and 8 from
our outpatient center. Again, all patientsfrom the patient’s
association had in the past been referred to amental health
service. Table 1 shows demographic data, tic severity, and
medication status at study entry of both patient groups.

Procedure

During 12 consecutive weeks, on a chosen fixed day of
each week, participants were asked to fill out a question-
naire created for this study. On this questionnaire, both
pediatric and adult participants were asked to rate the
weekly severity of their tics on a 10-point scalein which 0
represents no tics, 1 represents minimal tics, and 10 repre-
sents the worst tics ever. When participants were children,
parents were allowed to assist the children in filling out
the questionnaire. However, parents and children werein-
structed that the child’s judgment should form the basis of
the scores.

In addition, for pediatric patients, the questionnaire
contained a Dutch tranglation of the Small Events
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Inventory-Child Reports.’® This scale contains 41 differ-
ent everyday events that are meaningful indicators of the
level of stress in the child's life as well as indicators
of positive transactions between the child and the social
world. There are 29 desirable items on the scale, whereas
the remaining 12 items are undesirable events. Respon-
dents were asked to indicate whether each event happened
once, twice, 3 times, more than 3 times, or not at all dur-
ing the preceding week.

The weekly questionnaire for the adult participants
contained a Dutch translation of the undesirable items of
the ISLE,® atotal of 46 possible undesirable events cover-
ing all major domains of everyday life. We did not include
desirable events in the adult ISLE because we wanted to
keep thelist short to increase response rates and reliability
since the adult ISLE contains far more items than the pe-
diatric version. Like the pediatric patients, adult respon-
dents were asked to indicate whether each event happened
once, twice, 3 times, more than 3 times, or not at all dur-
ing the preceding week.

Finally, both pediatric and adult patients were asked
to record any change in psychotropic medication regimen.
We did not ask the reasons for change in medication. All
guestionnaires were to be mailed to us in stamped enve-
lopes on aweekly basis.

Statistical Analysis

For the pediatric group, weekly scores of desirable
events and undesirable events, respectively, were com-
puted by adding up al reported frequencies, with a re-
sponse of “more than 3 times’ counted as 4 times. The
same was done with regard to weekly scores of undesir-
able small life events for the adult patients. For each par-
ticipant, Pearson correlation coefficients were computed
between weekly scores of events and weekly ratings of
tic severity. In addition, we computed Pearson correlation
coefficients between weekly scores of events and weekly
ratings of tic severity for the pediatric group and adult
group asawhole. For the latter analyses, we used z scores
of tic severity and small life events scores. These z scores
were based on each individual's ratings across the 12-
week study period. Also, we performed the same correla-
tion analyses between tic severity and life events score of
the preceding week. To investigate whether there is an
association between the initial level of tic severity, as
rated by the clinician, and frequency of small life events,
we computed Pearson correlation coefficients between
Y GTSS measures and first-week small life events scores,
in both the pediatric and the adult group. Also, in both
study groups, we looked for an overall relationship be-
tween the patients’ average number of undesirable and, in
the case of the pediatric patients, desirable life events and
the average subjective tic severity over the study period,
again using Pearson correlation coefficients. In addition,
Pearson correlation coefficients were computed for both
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patient groups between the total Y GTSS baseline scores
and the subjective tic severity ratings from the same week
to get preliminary data on the validity of the subjective
ratings. Finally, to rule out medication effects, in both the
pediatric and adult patient groups, we used the paired-
sample t test to test for possible differences in subjective
tic severity in the week in which the medication was
changed and subjective tic severity 1, 2, 3, and 4 weeks
later. Patients were part of the analyses only when they
participated for more than 2 weeks and reported at least 1
small life event during the study period. Two-tailed p val-
ues less than .05 were considered significant.

RESULTS

Response Rate

The pediatric group returned a total of 241 question-
naires for a response rate of 80.3%. One pediatric patient
decided to withdraw from the study after 1 week. Without
this patient, the response rate was 83.3%. The adult pa-
tient group returned a total of 317 questionnaires for an
overall response rate of 82.6%. One adult patient decided
to withdraw after 1 study week, and another adult patient
withdrew after 2 weeks. Without these patients, the re-
sponse rate of the adult patient group was 87.2%. Finally,
the response rate of the 28 adult patients (290 question-
naires returned) who were part of the statistical analyses
was 86.3% (2 adult patients reported no undesirable life
events over the entire study period and were removed
from the analyses).

Subjective Tic Severity Ratings

The mean subjective tic severity for the pediatric
group was 5.1 (SD = 2.4; range, 1-10). For the pediatric
group, the mean difference between the highest and low-
est subjective tic severity rating for each individual over
the 12-week period was 4.0 (SD = 1.4; range, 1-8). The
mean subjective tic severity for the adult group was 6.0
(SD =1.9; range, 1-10). For the adult group, the mean
difference between the highest and lowest subjective tic
severity rating for each individual over the 12-week pe-
riod was 3.5 (SD = 1.6; range, 0-7). Finally, weidentified
significant correlations between the total Y GTSS baseline
scores and the subjective tic severity ratings from the
same week in both the pediatric (r = 0.599, p = .002) and
the adult patient groups (r = 0.503, p = .006).

Small Life Events Scores

The mean weekly rating of desirable small life events
in the pediatric group was 32.2 (SD = 18.2; range, 0-81),
whereas the mean weekly rating of undesirable small life
events in the pediatric group was 2.9 (SD = 3.9; range,
0-20). In the pediatric group, the mean difference be-
tween the highest and lowest weekly desirable small
life events frequency rating for each individual over the
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12-week period was 31.3 (SD =16.1; range, 5-70)
versus a mean difference between the highest and lowest
weekly undesirable small life events frequency of 7.3
(SD =4.5; range, 2-20). The first week’s desirable life
events score demonstrated a significant inverse corre-
lation with the baseline vocal (r =-0.437, p=.029) and
total (r =-0.447, p=.025) tic scores but not with motor
tic scores (r =-0.342, p=.095). No such significant or
nearly significant correlations were found between the
first week’s undesirable life events scores and baseline in-
dices of tic severity.

In the adult group, the mean weekly rating of undesir-
able small life events was 6.6 (SD = 7.8; range, 0-78).
Two adult patients reported no undesirable small life
events over the entire study period, and 2 other subjects
participated for no more than 2 weeks. One of the 2 latter
subjects reported a high number of undesirable life events
regarding the only week of participation. Without these 4
subjects, the mean weekly rating of undesirable small life
eventsin the adult group was 6.9 (SD = 6.7; range, 0-35).
For the adult group without the aforementioned 4 sub-
jects, the mean difference between the highest and lowest
weekly undesirable small life events frequency rating
for each individual over the 12-week period was 11.9
(SD = 7.8; range, 2-35). In the adult group, no significant
or nearly significant correlations were found between
first-week undesirable life events scores and baseline
indices of tic severity.

Changes in Medication

In the pediatric group, participants reported 19 changes
in their use of psychotropic medication, or in 8.1% of all
weekly ratings. In the adult group, a change was reported
38 times, or in 12.6% of all weekly ratings. In both the
pediatric and the adult patient groups, no statistically sig-
nificant relationship was found between subjective tic
severity during the week in which the medication was
changed and subjective tic severity 1, 2, 3, and 4 weeks
later (paired samplet tests).

Association Between Subjective
Tic Severity and Small Life Events

Of 24 pediatric patients who returned more than 2
guestionnaires, 19 (79%) showed no statistically signifi-
cant correlation between weekly ratings of tic severity
and weekly frequencies of desirable small life events
or weekly ratings of undesirable life events during the
same week or 1 week earlier. Of the remaining 5 pediatric
patients (21% of the total group), 2 showed a significant
relationship between tic severity and desirable events
during the same week, abeit in opposite directions
(r=-0.723, p=.008 and r =0.781, p=.022), 1 patient
showed a negative relationship between 1-week—agged
desirable events and tic severity (r =—0.535, p =.022),
and another patient showed a significant positive relation-
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Figure 1. Course of Tic Severity and Number of Experienced
Undesirable Small Life Events in an Individual Adult Patient®
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#Patient showed a significant relationship between tic severity and
undesirable life events during the same week (r = 0.818, p = .001)
and between tic severity and 1-week—agged undesirable life events
(r=0.781, p=.005).

P10-point scale in which 0 = no tics, 1 = minimal tics, and 10 = the
worst tics ever.

ship between 1-week—lagged undesirable events and tic
severity (r = 0.607, p=.048). Finally, 1 pediatric patient
showed a positive correlation between desirable life
events and tic severity during the same week (r = 0.720,
p=.044) as well as a negative correlation between tic
severity and 1-week—lagged undesirable life events
(r=-0.811, p=.027). In the pediatric group as a whole,
no statistically significant correlation was found between
weekly ratings of tic severity and weekly frequencies of
desirable small life events or weekly ratings of unde-
sirable life events. Also, no statistically significant corre-
lation was found between weekly ratings of tic severity
and weekly frequencies of desirable small life events or
weekly ratings of undesirable life events 1 week earlier.
Finally, no overal relationship was identified between
the pediatric patients' average subjective tic severity over
the study period and their average number of encountered
undesirable (r = 0.229, p =.282) and desirable small life
events (r = 0.099, p = .645).

Of the 28 adult patients who participated in the study
for longer than 2 weeks and who reported at least 1 unde-
sirablelife event over the 12-week study period, 23 (82%)
did not show any statistically significant correlation be-
tween weekly ratings of tic severity and weekly frequen-
cies of undesirable small life events during the same week
or 1 week earlier. Of the remaining 5 adult patients (18%
of the total group), only 1 subject showed a significant re-
|ationship between tic severity and undesirable life events
during the same week (r =0.818, p=.001). This same
patient also showed a significant positive correlation
between tic severity and 1-week—agged undesirable life
events (r = 0.781, p = .005). Figure 1 shows the course of
tic severity and number of undesirable small life events
of this particular patient. The 4 remaining patients al
showed a significant correlation between tic severity

J Clin Psychiatry 65:3, March 2004



Table 2. Summary of Study Findings for Subjects With
Tic Disorder Who Participated for More Than 2 Weeks
and Reported at Least 1 Life Event During the Study Period

Pediatric Group ~ Adult Group
Variable N =24 N =28

Questionnaires returned, N (%) 240 (83.3) 290 (86.3)
Subjective tic severity
Mean (SD) 5.1(2.4) 6.0 (1.9)*
Range 1-10 1-10
Weekly no. desirable events
Mean (SD) 32.2(18.2) NA
Range 0-81 NA
Weekly no. undesirable events
Mean (SD) 2939 6.9 (6.7)*
Range 0-20 0-35
No relationship with small 19 (79.2) 23(82.1)
life events, N (%)
Relationship with undesirable 1(4.2) 5(17.9)
events, N (%)
Relationship with desirable 3(12.5) NA

events, N (%)

Relationship with both undesirable 1(4.2) NA
and desirable events, N (%)

*r =0.268, p < .001 for association between tic severity and number of
undesirable small life events within the same week.

Abbreviation: NA = not available.

and 1-week—lagged undesirable small life events, with 2
patients demonstrating a negative correlation (r = —.796,
p =.006 and r =-0.843, p = .002) and 2 patients showing
a positive correlation (r =0.964, p=.036 and r = 0.605,
p =.049). In the adult group as awhole, we found a small
but statistically significant correlation between undesir-
able small life events and tic severity during the same
week (r =0.268, p < .001). In the adult group as awhole,
no statistically significant correlation was found between
weekly ratings of tic severity and weekly frequencies of
undesirable life events 1 week earlier. Finally, no overall
relationship was identified between the adult patients’ av-
erage subjective tic severity over the study period and
their average number of encountered undesirable small
life events (r =-0.284, p =.143). Table 2 gives a sum-
mary of the main study findings.

DISCUSSION

Ticshavetraditionally been considered stress-sensitive
phenomena.*® Indeed, in the adult group but not in the
pediatric study group, we found a weak but statistically
significant correlation between undesirable small life
events and changes in tic severity. The results of correla-
tion analyses within individuals, however, indicate that
only inasmall minority of around 20% of cases may fluc-
tuations in tic severity be related to stressful small life
events. Moreover, in those individuals whose tics appear
to be associated with the frequency of reported small life
events, the direction of the association may well occa-
sionaly be counterintuitive: we identified individual pa-
tients whose tics deteriorated in association with desirable
life events, and other patients in whom undesirable small
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life events were associated with decrease in tic severity.
We also, however, identified individual associations the
other way around. Thus, there does not appear to be agen-
eral pattern of how stressful life events may be associated
with fluctuationsin tic severity. Thisisin accordance with
the reports of Silva et al.,> who also found that tics could
decrease in response to a particular environmental factor
in some individual patients and could lead to an increase
inticsin other patients. Examples of these ambiguous en-
vironmental factorsincluded socia gatherings, a doctor’s
office visit, and reading for pleasure. However, it should
be stressed that only in the pediatric group did we investi-
gate therole of desirable events.

In the present study, we focused on weekly changesin
tic severity versus changes in the weekly frequencies of
small life events. Indeed, the patientsin this study showed
rather large weekly fluctuations in self-reported tic sever-
ity. Still, in general, the frequency of reported life events,
which showed similarly large weekly fluctuations, does
not appear to account for the reported changes in tic se-
verity. Despite the apparently limited role of small life
events with regard to weekly fluctuations in tic severity,
certain psychologically relevant environmental factors,
especially anxiety-producing events, may still be associ-
ated with short-term increases in tic severity, which may
only last minutes to hours and may not influence tic
severity across the better part of a week. Future studies
should specifically address this issue using prospective
designs.

Other environmental factors may play a more profound
role, as presumably do common infections.* It would be
of interest to determine whether individual patients can be
identified according to a unique responsiveness to envi-
ronmental factors, such aslife events or streptococcal in-
fections.™ Also, it would be of interest to study biological
substrates of stress influences, including cortisol and the
role of the hypothal amic-pituitary-adrenal axis.™®

In future designs, frequency of small life events may
be measured simultaneously with perceived stress,” since
individuals may differ with respect to the impact of small
life events. The recent study by the Yale group* demon-
strated that patients with Tourette's disorder, compared
with unaffected controls, greatly differed with regard to
reported cross-sectional levels of perceived stress, includ-
ing perceived severity of stress associated with everyday
problems. Patients were not found to differ significantly
from controls, however, with regard to the number of
experienced life events, as long as discrete events were
concerned. While we did not obtain weekly small life
events scores from healthy controls, we did not generally
encounter significant correlations between the frequency
of small life events and baseline tic severity as rated by
the clinician.

Taken together, the findings of Findley et al.* and the
present study suggest that tic disorder patients may not
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differ from unaffected controls with regard to the probabil-
ity of having encountered life events but, rather, with re-
gard to the levels of experienced stress associated with
them. Findley et al.* found a significant longitudinal rela-
tionship between experienced severity of stress associated
with daily life hassles and symptom severity. According to
the present study, life events, per se, are generally not as-
sociated with changesin tic severity. However, it may well
be that tic disorder patients are more sensitive to stress as-
sociated with daily hassles and that the findings of the
study of Findley et al.* may in fact reflect this as a con-
sequence rather than as a cause of changes in tic severity
over time.

We intended to study the impact of daily life events on
tic severity while trying to rule out the confounding influ-
ence of heightened sensitivity to life events and, thus, only
assessed the frequency of concrete events, which were
all, in principle, observable. Unfortunately, direct com-
parisons of reported small life events scores of the present
study, as yielded by the ISLE, with previously reported
frequencies in other patient groups™® are hampered by dif-
ferences in selection of ISLE items and ways of obtaining
scores (telephone ratings versus use of self-administered
guestionnaires). Thus, future studies should use well-
matched control subjects to investigate the issue of fre-
guency of encountered life events and levels of perceived
stress associated with them.

The relationship between psychosocial stressand tic se-
verity is an important issue that few studies have ad-
dressed so far. It should be stressed that the present study
served primarily exploratory purposes and that it has sev-
eral limitations, which should be considered in future stud-
ies. First, we obtained only a single mean score for base-
linetic severity at enrollment. Future studies may consider
using a washout period during which a few weeks of tic
fluctuations could be recorded. This might better ground a
subsequent response to life events in terms of magnitude.
In addition, we failed to investigate the role of major life
events,*® such as the breaking up of intimate relationships
or death of beloved ones. However, the results of the study
by Findley et al.* seem to indicate a more significant role
for psychosocial stress associated with small events than
with less frequent major events. Furthermore, in this study,
we exclusively relied on subjective self-administered
guestionnaires. These correlated modestly with YGTSS
scores, which should be viewed, however, against the
background that participants subjectively rated their tics
according to their individually experienced range of tic
severity rather than according to the overall range of tic se-
verity of tic disorder patients in general. Future studies,
though, should try to objectively determine fluctuationsin
tic severity using established rating instruments. However,
the excellent response rates in our study over a period of
12 weeks surely are an indicator of the high motivation of
participants and thus of the reliability of the present data.
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In conclusion, this study regarding the association be-
tween small life events and fluctuations in tic severity
confirms the clinical impression that stressful life events
may lead to changesin tic severity in individual patients.
However, a more important conclusion is that for the ma-
jority of patients, this does not appear to be the case. Thus,
clinicians should be cautious with simple psychological
explanations for exacerbations in symptom severity of tic
disorder patients.

Drug name: clonidine (Catapres, Duraclon, and others)
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