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Background:This study examined changes in attention-
deficithyperactivity (ADHD)behaviors andmotorandvo-
cal ticsduring long-termtreatmentwithmethylphenidate.

Methods: Thirty-four prepubertal children with ADHD
and chronic multiple tic disorder (who had participated in
an 8-week, double-blind, placebo-controlled methylphen-
idate evaluation) were evaluated at 6-month intervals for
2 years as part of a prospective, nonblind, follow-up study.
Treatment effects were assessed using direct observations
of child behavior in a simulated (clinic-based) classroom
and behavior rating scales completed by parents and phy-
sician. Videotapes of the simulated classroom were scored
by coders who were blind to treatment status.

Results: There was no evidence (group data) that motor

tics or vocal tics changed in frequency or severity during
maintenance therapy compared with diagnostic or initial
double-blindplaceboevaluations.Behavioral improvements
demonstrated during the acute drug trial were maintained
during follow-up. There was no evidence (group data) of
clinically significant adverse drug effects on cardiovascu-
lar function or growth at the end of 2 years of treatment.

Conclusions: Long-term treatment with methylpheni-
date seems to be safe and effective for the management of
ADHD behaviors in many (but not necessarily all) chil-
dren with mild to moderate tic disorder. Nevertheless, care-
ful clinical monitoring is mandatory to rule out the possi-
bility of drug-induced tic exacerbation in individual patients.

Arch Gen Psychiatry. 1999;56:330-336

O NEOFTHEmostsignificant
clinical implications of
motor and vocal tics in
children is their associa-
tionwithattention-deficit

hyperactivitydisorder(ADHD),becausethe
most popular treatment for ADHD, stimu-
lantmedication,1 ispurported toexacerbate
tics.2-4 Because theevidencesupporting this
observationconsistsmostlyofuncontrolled
case reports, some researchers questioned
the alleged pervasiveness of stimulant-
inducedticexacerbationandthenotionthat
thesemedicationswerecontraindicated for
thisclinicalpopulation.5 However, itwasnot
until the results of controlled studies con-
ducted by several different research teams
werepublishedthatperceptionsofsafetyand
efficacy began to change.6-14 It is now gen-
erally accepted that methylphenidate and
dextroamphetamine are safe and effective
treatments forADHDinmany(butnotnec-
essarily all) children with comorbid tic dis-
order.15 Nevertheless, an early report that
stimulantmedicationcanexacerbateticsdur-
ingmaintenancetreatment,2 arecentuncon-
trolled study suggesting that tics improve
whendrugtherapyiswithdrawn,16 thestated
preference fornonstimulantmedicationsas
the initial treatment forADHDsymptoms,16

and the opinion of some experts4 that there
are“strong indications that stimulantspose
a serious risk of tic symptom exacerbation”
keep this controversy alive.

The primary objective of the present
study is to determine if long-term exposure
to methylphenidate results in increased tic
frequency or severity. Subjects are prepu-
bertal children who were referred to a child
psychiatry outpatient service and who par-
ticipated in an 8-week controlled trial of
methylphenidate and placebo. After the es-
tablishment of an initial maintenance dose
basedonoperationallydefineddecisionrules,
their clinical progress was prospectively
monitored with a rigorous assessment bat-
tery that required clinical evaluations at
6-month intervals for 2 years.

RESULTS

HOW DID TREATMENT REGIMENS
CHANGE OVER TIME?

The treatment regimens changed very little
during the course of the study. Twenty-
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SUBJECTS AND METHODS

SUBJECTS

Subjectswere34children(31boys,3girls)whowerebetween
theagesof6.1and11.9years(mean = 8.8years,SD = 1.9years)
at time of diagnostic assessment and who met DSM-III-R17 di-
agnostic criteria for ADHD and either chronic motor tic dis-
order or Tourette disorder (established on the basis of a clini-
cal interviewwith theparent)and, ingeneral,wereabovecut-
off on 2 of 3 parent-completed and 2 of 3 teacher-completed
hyperactivity and ADHD behavior rating scales. The parent-
completed ADHD measures that were part of the diagnostic
and subsequent follow-up evaluations included the Revised
Conners’ParentRatingScale,18 theChildSymptomInventory–
3R (CSI-3R),19,20 and the Mother’s Method for Subgrouping
(MOMS)checklist.21 Acomprehensivedescriptionofthestudy
sample, includingscoreson thediagnosticmeasures, appears
in an earlier publication.9

The tic measures completed by the physician at the di-
agnostic and subsequent follow-up evaluations included 4
subscales (Total Motor Tic score, Total Phonic Tic score,
Overall Impairment Rating, Global Severity Score) from the
Yale Global Tic Severity Scale (YGTSS),22 which focused on
tics and not comorbidities, the Tourette Syndrome Clinical
Global Impression Scale (TS-CGI),23 the Shapiro Tourette
Syndrome Severity Scale,24 3 subscales from the Tourette Syn-
drome Unified Rating scale,25 total number of tics, number
of tics observed in 2 minutes of quiet conversation with the
physician, the LeWitt Disability Scale, which assesses tics and
the symptoms of comorbidities, and the Global Tic Rating
Scale (GTRS).26 Obsessive-compulsive symptoms were as-
sessed with the Clinical Global Impression Scale–Obsessive-
Compulsive Disorder (CGI-OC).27 All children met re-
search diagnostic criteria28,29 for Tourette syndrome, either
definite (n = 22) or by history (n = 12).

Subjects received placebo and 3 doses of methylphen-
idate (0.1 mg/kg, 0.3 mg/kg, and 0.5 mg/kg) for 2 weeks
each during a short-term dose trial. Each medication-
treated child experienced a marked diminution in ADHD
symptom severity when receiving methylphenidate com-
pared with placebo.8,9 A minimal effective dose (MED) was
determined by calculating the percentage of improvement
compared with placebo and changes in tic status during the
course of the medication evaluation.9,30

PROCEDURE

After the MED was established, each child and at least 1 par-
ent was required to return to the clinic every 6 months for a
thorough follow-up evaluation of clinical status. Follow-up
evaluationsincludedtheaforementionedparent-andphysician-
completed rating scales and a clinical status questionnaire.
Parents were asked to rate their child’s behavior during the
previous 2 weeks using the MOMS, Peer Conflict Scale,31,32

GTRS, and the Stimulant Side Effects Checklist (SSEC),32,33

andduring theprevious2monthsusing theRevisedConners’
Parent Rating Scale and the CSI-3R. Clinician tic measures
focused on symptoms during the previous 2 weeks.

Duringthefollow-upvisit, thechildwasinvolvedinavid-
eotapingsession ina simulatedclassroom34 andacontinuous
performance test35-37 evaluation.Child testingbeganapproxi-
mately 1.5 hours after administration of medication. In the

simulated classroom, the child sits alone at a desk in a small
classroom and is instructed to complete worksheets and not
to play with toys on an adjacent table. Clinic sessions are vid-
eotaped to facilitate ease of scoring. The 15-minute observa-
tion sessions are divided into 180 five-second intervals, and
behaviors are coded as either present or not present in each
interval.The3ADHDbehaviorswereOnTask,Fidgeting,and
Worksheets.Tocodethefrequencyofmotortics,2experienced
raters reviewed a list of the child’s known tics and coded the
diagnostic session. The 2 coders plus a third judge then met
and reached a consensus on the identity of each tic (tic inven-
tory). If interrater reliability for thediagnostic sessionwasbe-
low criterion (k,.60), the diagnostic tape was recoded until
theminimumreliabilitycriterionwasmet.All remainingstudy
conditionswere thenevaluatedby theprimarycoder, andap-
proximately one fourth were scored by the secondary coder
to assess reliability. Although the coders used the tic inven-
toryasaguide,anynewticsthatemergedduringthedrugevalu-
ationwerealsocoded.Theoverallkwas .71 forall conditions.

During the course of the follow-up study, attrition was
limited. At 2-year follow-up, 2 subjects were no longer avail-
able for data collection as a result of moving to another state,
and 2 were no longer interested in participating in the study
(medication discontinued). (One additional child failed to
show up for his appointment.) The number of subjects at
each follow-up visit/number receiving stimulants was as fol-
lows: first visit (28/27), second visit (33/30), third visit (29/
26), and fourth visit (29/26). Because the first 6 subjects
were not scheduled for a 6-month follow-up, this condi-
tion was not included in the analyses. A total of 27 sub-
jects attended each of the remaining 3 follow-up visits.

STATISTICAL ANALYSES

For all measures, the initial diagnostic, placebo, MED, and
3 follow-up treatment conditions were analyzed with 1-
way repeated-measures analyses of variance (ANOVAs).
Given our concern about the possibility of making a type
II error (ie, erroneously concluding that methylphenidate
did not have an adverse effect on tics), individual repeated-
measures ANOVAs were conducted for each tic measure.
Subject attrition (although limited), combined with the fact
that a few children had discontinued taking medication,
resulted in uneven numbers of subjects at the different time
points. Several ANOVAs were therefore conducted using
restricted maximum likelihood estimation to compute the
between- and within-subject variance estimates because
these provide superior estimates (as compared with ordi-
nary least squares) for unbalanced data. Post hoc Tukey
honestly significant difference tests were performed to lo-
calize differences between conditions (P,.05). For the di-
agnostic visit, we report comparisons only with the pla-
cebo condition. A modified Bonferroni correction was
applied to comparisons of the tic measures.

AgewassignificantlycorrelatedwithADHDperformance
scores for the simulated classroom and was therefore con-
trolled in subsequent analyses of these measures. Age was
not, however, significantly correlated with parent ratings.

For the heart rate, blood pressure, weight, and height
measurements, data were not available for the first 11 sub-
jects at diagnostic evaluation. However, because there were
no significant differences between diagnostic visit and pla-
cebo for these measures, diagnostic visit was not a condi-
tion in these analyses.
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six of the children received stimulant medication through-
out the follow-up interval, and of these children, 1 was
switched to dextroamphetamine. In 3 cases, treatment
was terminated before the second follow-up visit owing
to therapeutic improvement (n = 2) and concerns about
tic exacerbation (n = 1), which a controlled trial with a
reversal condition failed to confirm.38 Four children were
treated with an anti-tic medication in combination with
methylphenidate at some time during the course of the
follow-up (neuroleptic [n = 3] and clonidine [n = 1]). Two
of these children were receiving anti-tic medication prior
to the short-term dose trial, which was later reinstated
throughout the entire follow-up interval, and 2 children
began receiving anti-tic medication between the third and
fourth follow-up.

The mean morning dose of methylphenidate (labo-
ratory assessments) for each condition was as follows:
MED (0.3 mg/kg, mean = 8.3 mg, range = 2.5-20 mg); sec-
ond visit (0.4 mg/kg, mean = 13.2 mg, range = 8-25 mg);
third visit (0.4 mg/kg, mean = 13.3 mg, range = 5-30 mg);
and fourth visit (0.4 mg/kg, mean = 16.2 mg, range = 8-
40 mg). The total daily dose of methylphenidate was as
follows: MED (mean = 16.5 mg, range = 5-40 mg); sec-
ond visit (mean = 28.5 mg, range = 15-60 mg); third visit
(mean = 29.2 mg, range = 10-90 mg); and fourth visit
(mean = 34.5 mg, range = 15-92 mg).

DOES METHYLPHENIDATE EXACERBATE TICS?

There were significant effects of condition for all but 2
physician-completed tic measures (Table 1). For
almost every measure, tics were rated as being worse at
the initial diagnostic visit than the placebo condition.
(With the exception of the LeWitt Disability Scale,
increasing mean values indicate a worsening in tic sta-
tus.) Differences between these 2 conditions were sig-
nificant for all measures except the 2-minute tic count
and the LeWitt Disability Scale. Of the 56 post hoc
comparisons between placebo and the 4 medication
conditions, only 2 comparisons indicated that tics were
worse on medication. Only 1 was significant with the
modified Bonferroni correction, the 2-minute tic count
(placebo vs fourth follow-up visit). Three comparisons
(TS-CGI) indicated that tics were more severe during
the placebo condition. Obsessive-compulsive symptoms
were rated as being worse at the initial diagnostic visit
than during the placebo condition, but none of the
comparisons between placebo and the medication con-
ditions were significant.

Analyses for the parent-completed GTRS were highly
consistent with the physician scales (Table 1). In gen-
eral, tics were rated as being worse at diagnosis than with
placebo, but there were no significant differences be-

Table 1. Means (SDs) and Analyses of Variance for Observations and Ratings of Motor and Vocal Tics

Measure Diagnostic Placebo MED
Follow-up 2

(12 mo)
Follow-up 3

(18 mo)
Follow-up 4

(24 mo) F P

Physician ratings
YGTSS

Total Motor Tics 13.9 (3.3) 11.4 (3.9) 12.1 (4.1) 12.2 (3.7) 13.0 (3.0) 12.6 (3.5) 4.74 ,.001
Total Phonic Tics 11.2 (3.8) 7.9 (4.9) 7.6 (7.5) 8.1 (4.7) 8.3 (5.4) 8.0 (4.7) 3.31 .007
Overall Impairment Rating 19.5 (14.0) 7.6 (8.4) 9.7 (10.4) 9.4 (10.1) 10.2 (9.6) 8.5 (10.8) 9.91 ,.001
Global Severity Score 42.9 (16.7) 26.5 (15.1) 27.1 (16.5) 30.0 (16.7) 31.3 (15.4) 29.9 (17.0) 8.55 ,.001

STSSS 2.9 (1.3) 1.6 (0.8) 1.8 (0.9) 2.0 (1.1) 1.9 (1.1) 1.9 (1.2) 9.91 ,.001
TS-CGI 2.6 (0.7) 3.1 (0.4) 3.1 (0.4) 2.3 (0.6) 2.4 (0.6) 2.3 (0.7) 30.62 ,.001
TS Unified Rating Scale

Shapiro Symptom Checklist
No. of Motor Tics 13.2 (7.6) 11.7 (6.3) 12.0 (5.0) 12.8 (6.3) 14.0 (4.6) 13.4 (4.1) 1.59 .17
No. of Vocal Tics 5.0 (4.0) 3.1 (2.8) 2.5 (2.8) 2.9 (2.1) 2.8 (2.2) 2.5 (2.0) 5.86 ,.001

2-Minute Tic Count
Motor Tic Count 10.0 (8.0) 9.5 (7.1) 13.8 (14.0) 14.4 (9.1) 18.1 (15.1) 17.2 (13.7) 4.90 ,.001
Vocal Tic Count 1.1 (2.6) 0.6 (0.8) 0.4 (0.5) 1.1 (0.3) 1.3 (1.0) 1.5 (1.4) 2.65 .03

GTRS
Motor Tic Index 4.8 (1.4) 4.9 (1.0) 5.0 (1.1) 5.0 (1.3) 4.8 (1.2) 4.8 (1.1) 0.20 .96
Vocal Tic Index 1.9 (1.2) 1.0 (0.7) 1.1 (0.5) 1.1 (0.9) 1.4 (1.0) 1.4 (1.0) 5.00 ,.001
Tic Severity Index 3.2 (2.1) 1.4 (1.0) 1.8 (1.3) 2.2 (2.0) 2.5 (2.7) 2.6 (2.3) 3.09 .01

LeWitt Disability Scale 61.9 (13.6) 68.6 (11.8) 72.9 (9.8) 72.4 (11.5) 70.7 (10.3) 73.1 (8.5) 6.79 ,.001
CGI-OC 2.7 (2.0) 1.6 (1.6) 1.8 (1.2) 1.7 (1.2) 1.9 (1.3) 1.8 (1.5) 4.24 .001

Parent ratings
GTRS

Motor Tic Index 3.7 (2.7) 2.2 (1.8) 2.4 (2.5) 3.2 (1.7) 2.5 (1.6) 2.4 (1.7) 2.57 .03
Vocal Tic Index 1.8 (1.6) 0.9 (1.0) 0.9 (1.1) 1.2 (1.3) 0.8 (1.1) 0.6 (0.8) 3.37 .007
Tic Severity Index 3.3 (3.1) 1.6 (1.8) 1.8 (2.1) 2.4 (2.8) 1.9 (1.9) 2.1 (2.3) 3.26 .008

Classroom observations
Motor tic frequency 18.6 (12.8) 18.6 (13.2) 23.8 (20.7) 21.0 (17.3) 19.5 (21.4) 18.9 (18.4) 0.81 .54

*MED indicates minimal effective dose; YGTSS, Yale Global Tic Severity Scale 22; STSSS, Shapiro Tourette Syndrome Severity Scale 24; TS-CGI, Tourette
Syndrome Clinical Global Impression Scale 23; TS, Tourette syndrome; GTRS, Global Tic Rating Scale 26; and CGI-OC, Clinical Global Impression
Scale–Obsessive-Compulsive Disorder.27
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tween placebo and the follow-up conditions or among
follow-up conditions.

Motor tic frequency in the simulated classroom did
not vary as a function of treatment condition (Table 1).
In fact, the mean frequency of tic occurrence at diagno-
sis and at placebo were nearly identical to the mean fre-
quency of occurrence at the 2-year follow-up assess-
ment. Not surprisingly, a paired t test comparing
diagnostic visit and 2-year follow-up was not significant
(t28 = 0.36, P = .97).

ARE TREATMENT GAINS FOR ADHD SYMPTOMS
MAINTAINED OVER TIME?

There were significant effects of condition for most of the
behavioral measures (Table 2). Diagnostic visit ratings
of ADHD (Hyperkinesis Index, MOMS) and aggressive
(Peer Conflict Scale) behaviors were significantly higher
than placebo, but placebo ratings did not differ from the
other conditions. The diagnostic ratings for the ADHD
category of the CSI-3R were significantly higher than for
all 3 follow-up conditions. The CSI-3R Symptom Sever-
ity scores indicated significant differences for 3 of the 4
mood and anxiety disorder symptom categories (Table
2). Scores for the diagnostic evaluation were signifi-
cantly higher than those at the second follow-up visit;
however, for only 1 symptom measure (Overanxious dis-
order category) were these differences still significant
(Bonferroni correction) at the fourth follow-up visit.

Condition effects for the 3 simulated classroom
ADHD measures (On Task, Fidgeting, Worksheets) were

all highly significant (Table 2). Differences between di-
agnostic and placebo conditions were not significant. Chil-
dren spent significantly more time on task during the
medication conditions than placebo. With respect to fidg-
eting, placebo differed from all medication conditions.
The number of worksheet items completed increased in
a linear fashion with time; however, the only significant
differences between conditions were the MED and the
last 2 follow-up visits.

IS LONG-TERM EXPOSURE
TO METHYLPHENIDATE ASSOCIATED
WITH ADVERSE DRUG REACTIONS?

Condition effects were evident for systolic blood pressure
(F4,76= 2.98, P = .02) and heart rate (F4,83= 3.31, P = .01),
but not diastolic blood pressure (F4,76 = 1.01, P = .41). Ex-
aminationofgroupmeans indicated increasingvaluesover
time for systolic blood pressure and heart rate. The only
significantdifferencebetweenconditionswas forheart rate
(higher at the fourth follow-up vs placebo).

To examine the possibility of less than expected
growth, individual weight and height measurements were
converted to percentiles based on growth tables.39 The mean
difference between expected (mean = 41.95 kg, SD = 15.58
kg) and actual (mean = 41.23 kg, SD = 16.20 kg) weight
at the end of 2 years of treatment was only 0.72 kg, and
this difference was not statistically significant (t = 0.55,
P = .59). Similarly, the mean difference between expected
(mean = 147.48 cm, SD = 11.74 cm) and actual
(mean = 146.81 cm, SD = 13.22 cm) height at the end of

Table 2. Untransformed Means (SDs) and Analyses of Variance for Parent Behavior Rating Scales

Diagnosis Placebo MED
Follow-up 2

(12 mo)
Follow-up 3

(18 mo)
Follow-up 4

(24 mo) F P

Parents (past 2 wk)
MOMS

Hyperactivity 4.1 (1.1) 2.9 (1.6) 2.3 (1.4) 3.0 (1.3) 2.4 (1.3) 2.6 (1.6) 7.54 ,.001
Aggression 2.8 (1.8) 2.1 (2.0) 1.6 (1.6) 2.4 (1.9) 2.0 (1.9) 2.1 (2.0) 2.37 .04

Peer Conflict Scale 8.7 (6.3) 5.2 (4.8) 3.9 (3.6) 5.6 (4.1) 4.7 (4.7) 5.0 (5.8) 5.38 ,.001
Parents (past 2 mo)

Conners’ Parent Rating Scale 18.7 (4.7) 11.3 (7.3) 9.5 (4.9) 12.3 (5.3) 11.7 (5.7) 11.0 (7.1) 11.62 ,.001
CSI-3R

ADHD 28.6 (6.4) . . . . . . 17.3 (7.2) 18.9 (7.5) 17.5 (10.6) 32.49 ,.001
Oppositional 13.3 (7.6) . . . . . . 9.9 (5.9) 10.3 (4.7) 10.2 (7.2) 3.65 .02
Conduct 2.2 (3.1) . . . . . . 1.9 (2.7) 1.4 (2.3) 1.9 (3.4) 0.80 .50
Overanxious 6.4 (5.5) . . . . . . 4.0 (3.6) 5.4 (4.3) 2.5 (3.0) 9.00 ,.001
MDD 4.4 (4.2) . . . . . . 2.5 (3.0) 2.6 (2.7) 2.9 (3.3) 5.91 .002
Avoidant 1.0 (1.2) . . . . . . 0.5 (0.9) 0.7 (1.1) 0.8 (1.2) 2.03 .12
Separation anxiety 3.6 (5.0) . . . . . . 2.1 (4.2) 1.1 (1.3) 1.5 (2.2) 5.81 .002

Classroom observations
On Task 76.9 (20.0) 71.4 (29.1) 92.5 (7.9) 91.3 (12.1) 92.8 (11.9) 94.4 (8.40) 11.17 ,.001
Fidgets 23.3 (16.6) 29.0 (19.3) 18.3 (18.4) 12.6 (15.3) 15.0 (15.3) 9.9 (9.82) 6.05 ,.001
Worksheets 211 (103) 210 (118) 277 (116) 321 (122) 347 (127) 377 (125) 16.44 ,.001

CPT
Inattention 7.5 (7.0) 7.7 (6.0) 5.4 (6.6) 1.2 (1.6) 1.3 (2.3) 1.0 (2.0) 7.04 ,.001
Dyscontrol 4.2 (6.2) 7.5 (9.8) 3.3 (5.3) 1.3 (1.9) 1.0 (2.4) 0.7 (1.0) 3.25 .008
Impulsivity 2.6 (4.7) 2.2 (3.2) 2.1 (4.9) 1.3 (3.3) 1.5 (4.2) 2.1 (8.2) 0.26 .93

*MED indicates minimal effective dose; MOMS, Mothers’ Method for Subgrouping Checklist 21; CSI-3R, Child Symptom Inventory–3R19,20;
ADHD, attention-deficit/hyperactivity disorder; MDD, major depressive disorder; CPT, continuous performance task; and ellipses, not applicable.
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2 years of treatment was only 0.67 cm, and this difference
was not statistically significant (t = 0.58, P = .57).

Parent-completed SSEC ratings were significant
(P,.05) for all but the Somatic Complaints index, and
there were significant differences between scores for the
diagnostic evaluation and the placebo condition for all
measures. Of the remaining 28 possible comparisons, the
tic rating for the second follow-up was significantly higher
than the placebo condtition (P = .06) and MED (P = .003).

COMMENT

The findings from this study do not support the notion
that maintenance methylphenidate therapy results in ex-
acerbation of either motor or vocal tics. In fact, direct ob-
servations of the frequency of motor tics in a simulated
classroom prior to the onset of drug therapy and during
the double-blind placebo condition are almost identical
to observations conducted 2 years later. It is important
to emphasize that the intended design of the study was
to address the issue of potential tic exacerbation from the
standpoint of group data (ie, is treatment ill-advised in
this clinic population?), and not to verify possible tic ex-
acerbations in individual children. This is best done with
reversal designs, where the treatment condition that seem-
ingly produces a worsening in tic symptoms is reintro-
duced at a later time to see if symptom exacerbation is
replicable.38

Nevertheless, data plots for individual children show
considerable fluctuations in the frequency and severity
of tics in children who are receiving maintenance meth-
ylphenidate therapy, which strongly suggests that spon-
taneous exacerbations of tic disorder symptoms are a natu-
ral occurrence. Furthermore, these fluctuations in tic
symptoms likely explain some (but not necessarily all)
reports of stimulant-induced tic exacerbations in chil-
dren with preexisting tic disorder.38 The implications of
this phenomenon for clinical management and the im-
portance of research methodology in the conduct of drug
trials are self-evident.

Treatment gains that were experimentally demon-
strated in an 8-week controlled drug trial were still pres-
ent at 2-year follow-up, and were most dramatically docu-
mented in the simulated classroom setting. The parent
rating scales used in this study were less sensitive to ini-
tial treatment effects during the controlled trial,9 and failed
to show significant improvement between placebo and
follow-up evaluations. Gillberg et al40 also found con-
tinuing treatment gains in long-term (15 month), double-
blind, randomized, parallel-group design (placebo vs am-
phetamine) study of children with ADHD but, as expected,
attrition in the placebo group was considerable. An al-
ternative strategy for documenting the maintenance of
clinical gains during long-term therapy is a double-
blind crossover to placebo.41 To do this, we enrolled 19
children (a subsample of whom were participants in the
present study) who had ADHD and chronic multiple tic
disorder and who had received stimulant medication for
a minimum of 1 year into a double-blind, placebo-
controlled, medication withdrawal study.42 When meth-
ylphenidate was substituted with placebo, there was sig-
nificant deterioration in ADHD symptoms (but no change

in tics). It should not be inferred, however, that continu-
ing clinical improvement in children receiving long-
term stimulant drug therapy implies complete normal-
ization of behavioral symptoms, because the findings from
our 8-week classmate comparison study indicate that at
commonly prescribed doses of methylphenidate (0.5 mg/
kg), many children still exhibit deviant levels of at least
1 problematic behavior.12

In contrast with continuing overall improvement in
ADHD behaviors during the 2-year follow-up interval,
global assessments of other psychiatric symptoms were
less encouraging, although the mean severity of these
symptoms remained lower at follow-up than during the
initial diagnostic visit. For example, the behavioral symp-
toms of oppositional defiant disorder did not show con-
tinued improvement at the third follow-up, and the symp-
toms of conduct disorder showed no difference from initial
assessment, possibly due to floor effects (ie, initial scores
were very low). Improvement in mood and anxiety symp-
toms, which are fairly common in this clinical popula-
tion,43,44 were less dramatic at the fourth follow-up visit,
with the exception of overanxious disorder symptoms.
However, this category contains several symptoms that
overlap with ADHD.

The dramatic decrease in symptom severity (both
ADHD and tics) between diagnostic and placebo evalua-
tions has been commented on in the literature for many
years, at least with regard to ADHD behaviors. In our study,
this “effect” was most evident in rating scales (ADHD, op-
positional, and aggressive behaviors; motor and vocal tics;
and adverse effects) but virtually nonexistent in our labo-
ratory-based measures (eg, simulated classroom observa-
tions of ADHD and tic symptoms, continuous perfor-
mance tasks, blood pressure, and heart rate). There are
many different hypotheses that purport to explain this phe-
nomenon,45,46 one of which pertains to the time frame that
serves as the basis for the rating.47 Typically, the time frame
for the diagnostic evaluation captures the rater’s global im-
pression of the child and is almost always retrospective,
whereas treatment evaluations are typically anchored to
a specific, relatively short time interval and are almost al-
ways prospective. Evidence for this interpretation is the
difference between the physician’s 2-minute tic count and
the physician-completed rating scales for baseline and pla-
cebo conditions. The former are nearly identical for both
conditions and are anchored to the same time frame,
whereas the physician’s ratings are not. The clinical sig-
nificance of this phenomenon is considerable, and sug-
gests that when placebo comparisons are not possible, cli-
nicians should conduct baseline evaluations using the same
procedure and time frame as are used for subsequent treat-
ment conditions.47

There was little evidence of adverse drug reactions
during long-term therapy. Parent SSEC ratings, which ini-
tially indicated a significant increase in somatic com-
plaints for the 0.5-mg/kg dose in our short-term dose trial,9

failed to show significant differences between placebo and
follow-up evaluations. At the end of 2 years of treat-
ment, there were only small changes in systolic (+6
mm Hg) and diastolic (−3 mm Hg) blood pressure com-
pared with placebo. These assessments were made ap-
proximately 2 hours after medication was administered,
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and are consistent with the 2-year follow-up evalua-
tions of Satterfield et al48 (tests conducted while sub-
jects were not receiving medication), in that observed
changes were of relatively small magnitude. The signifi-
cant increase in heart rate (approximately 10 beats per
minute) during follow-up is consistent with the find-
ings from the short-term drug trial,9 but is generally not
considered to be clinically significant. Similarly, the
slightly lower than expected weight (0.72 kg) and height
(0.67 cm) gain at 2-year follow-up have been reported
in many other studies,49 and are of marginal concern for
most children, at least at the doses used in this study.

Our findings are subject to several limitations. First,
the 2-year follow-up component was not blind. Although
theobstaclesincreatingandmaintainingalong-termdouble-
blind study with a placebo group are daunting,40 the fail-
ure to do so does introduce the possibility of bias. Second,
the absence of a no-treatment group does not allow infer-
ences about natural changes in tic status over time. For ex-
ample, it is possible that if left untreated, our sample may
haveactuallyexperiencedanimprovement inticsymptoms.
In this regard, it isnoteworthy thatLeckmanetal50 reported
on developmental changes in tic severity in a retrospective
follow-upstudyof36childrenandadolescentswithTourette
syndrome.Basedonparental recallof theageatwhich their
child’s ticswerethemostsevere, these investigatorsdescribe
apatternof increasing tic severity fromearlychildhoodthat
peaked between age 10 and 11 years and then began to de-
cline. Our sample, however, showed no change in tic se-
verity(GlobalSeverityScoreof theYGTSS)betweentheages
of 7 to 12 years when the data were plotted by age. Collec-
tively, the results of these 2 studies suggest that stimulant
drugtherapymayactuallyhaveasalutaryeffectonthenatu-
ralhistoryof chronicmultiple ticdisorder, ahypothesis for
which there is some, albeit limited, support.51-55 Third, the
generalizabilityofour findingsare limitedby the sizeof the
studysampleandtochildrenwhoseticsareprimarilyofmild
to moderate severity.

We would be remiss in our responsibilities as clini-
cal researchers if we did not state the all too infre-
quently heeded caveat that although these findings do
contribute to our knowledge of pharmacotherapy for chil-
dren with Tourette syndrome, they cannot and must not
be misconstrued as certainty, and our results do not rule
out the possibility of tic exacerbation in individual cases.
Nevertheless, when compared with the scores of other
medications that are prescribed for children with ADHD
and chronic, multiple tic disorder, about which we know
relatively little in terms of their effect on academic per-
formance, peer interactions, and long-term exposure, one
can at least take satisfaction in measured judgment when
prescribing stimulant medication for these children.
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