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Abstract

Children (n = 126) ages 9 to 17 years with chronic tic or Tourette disorder were randomly

assigned to receive either behavior therapy or a control treatment over 10 weeks. This study

examined acute effects of behavior therapy on secondary psychiatric symptoms and psychosocial

functioning and long-term effects on these measures for behavior therapy responders only.

Baseline and end point assessments conducted by a masked independent evaluator assessed

several secondary psychiatric symptoms and measures of psychosocial functioning. Responders to

behavior therapy at the end of the acute phase were reassessed at 3-month and 6-month follow-up.

Children in the behavior therapy and control conditions did not differentially improve on

secondary psychiatric or psychosocial outcome measures at the end of the acute phase. At 6-month

posttreatment, positive response to behavior therapy was associated with decreased anxiety,

disruptive behavior, and family strain and improved social functioning. Behavior therapy is a tic-

specific treatment for children with tic disorders.
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Tourette disorder involves multiple motor tics and at least 1 vocal tic that have been present

≥1 year.1 Tics are the primary symptom of Tourette disorder, but affected individuals often

experience co-occurring psychiatric symptoms2 and psychosocial sequelae (eg, family

disturbances, impaired quality of life).3-5

Various pharmacological treatments exist for Tourette disorder, including traditional and

atypical antipsychotics (eg, haloperidol, pimozide, risperidone) and alpha-agonists (eg,

clonidine, guanfacine).6 Although medications appear generally effective for reducing tics,

their effect on co-occurring psychiatric symptoms and other psychosocial sequelae remains

unclear. Few studies on the efficacy of medications for tics have evaluated the effect on

secondary psychiatric/psychosocial outcomes beyond assessment of global functioning.7-12

Most studies of medication for Tourette disorder have small sample sizes, limiting the

ability to evaluate secondary effects, and those that have evaluated secondary effects have

yielded mixed findings. Some studies have shown no effect on co-occurring obsessive-

compulsive disorder or attention-deficit/hyperactivity disorder (ADHD) symptoms,13-15 and

others have shown improvements in ADHD symptoms.16-18 In sum, these results suggest

that broader effects of medication for Tourette disorder on co-occurring psychiatric

symptoms and specific indices of psychosocial functioning are incomplete and understudied.
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Another treatment option to reduce tic severity is behavior therapy. One approach, known as

habit-reversal training, was developed nearly 40 years ago19 and is supported by numerous

studies.20 Habit-reversal training involves teaching the patient to recognize the onset of tics

and the premonitory urges that precede them. When such an urge appears, patients are

instructed to engage in a “competing response” (ie, a movement that physically prevents the

tic from occurring) for 1 minute or until the urge to tic diminishes.

More recently, our group has enhanced habit-reversal training by adding a function-based

intervention component, which involves identifying contextual factors that exacerbate tics

(eg, specific settings or social reactions that worsen tics) and developing specific behavioral

strategies for reducing contact or improving the patient's ability to cope with these factors.

This combined behavioral treatment (ie, habit-reversal training plus function-based

interventions) has been labeled comprehensive behavioral intervention for tics (ie, behavior

therapy)21 and was recently tested in a large-scale multisite randomized controlled trial. In

this study, 126 children ages 9 to 17 years were randomized to 8 sessions (over 10 weeks) of

either behavior therapy (n = 61) or a psychoeducation and supportive therapy control

condition (n = 65).22 Assessment by masked independent evaluators showed a significant

reduction in tic severity and tic-related impairment along with an improvement in global

functioning at the end of 10 weeks of treatment for those receiving behavior therapy

compared to those receiving supportive therapy. In the behavior therapy group, 53% (n =

32) of participants were classified as having achieved a positive response compared to 19%

(n = 12) of participants in the control condition. Participants showing a positive response

were reassessed at 3 and 6 months posttreatment. Of those available for reassessment at the

6-month point (n = 23), 87% maintained their positive response.

Despite the documented utility of habit-reversal training as a treatment for tics going back

over 40 years, widespread adoption of the intervention has not occurred.23 Reasons for this

are likely because of limited large-scale empirical support for this intervention. In addition,

popular press and professional writings have questioned whether behavioral procedures

could produce worsening of psychiatric and psychosocial outcomes in the child and

increased family strain.24 For example, it has been suggested that behavior modification

procedures applied to tics could cause increases in aggressiveness, irritability, and symptoms

of obsessive-compulsive disorder.25 Likewise, popular press articles and books on Tourette

disorder have suggested that teaching a child techniques to “suppress” tics may result in

increased family conflict, decreased selfesteem, heightened anxiety, greater inability to

concentrate, and increased depression.26,27

Unfortunately, and similar to the psychopharmacological treatment literature, the

generalized effects of habit-reversal training on broader psychiatric and psychosocial indices

have rarely been evaluated systematically. As a result, concerns about possible negative

effects of interventions, such as behavior therapy for tics, have not been adequately tested.

In the current study, data from the comprehensive behavioral intervention for tics trial22

were used to test whether behavior therapy, in comparison to psychoeducation and

supportive therapy, produces a differential response on measures of other psychiatric

symptoms and/or indices of psychosocial functioning. In addition, exploratory analyses were
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conducted to assess changes in psychiatric symptom severity and psychosocial functioning

across 3- and 6-month follow-up periods in participants whose tics showed a positive

response in the acute phase.

Methods

This study was approved by the Human Subjects Institutional Review Boards at the

University of California, Los Angeles; University of Wisconsin–Milwaukee; Johns Hopkins

University; Yale University; University of Texas Health Sciences Center–San Antonio; and

Massachusetts General Hospital/Harvard. The Consolidated Standards of Reporting Trials

diagram was originally reported in Piacentini et al,22 and the trial was registered on

clinicaltrials.gov (identifier: NCT00218777). All participants and their parents provided

written informed consent/assent.

Participants

As reported in Piacentini et al,22 participants included 126 children and adolescents with a

current diagnosis of Tourette disorder (n = 118, 94%) or chronic tic disorder (n = 8, 6%).

The sample had a mean age of 11.7 years (range, 9-17) and was largely male (n = 99,

78.6%) and primarily white (n = 106, 84.1%). Full inclusion and exclusion criteria are

described in Piacentini et al,22 but exclusionary criteria of relevance to the current study

include the following: IQ below 80; a lifetime diagnosis of pervasive developmental

disorder, mania, or psychotic disorder; a current diagnosis of substance abuse/dependence;

recent (ie, <6 weeks) initiation or change in psychotropic medication; presence of another

psychiatric condition requiring more immediate treatment; and Yale Global Tic Severity

Scale28 total tic severity score <14 (<10 for children with chronic motor or vocal tic

disorder) or >30 (those >30 could be approved by a cross-site case panel, and 15 participants

with scores >30 were included). Children with a tic severity score <14 were excluded

because the disorder was deemed too mild to warrant inclusion and because the baseline

score needed to be high enough to offer room for measurable change. Those with tic severity

scores >30 were initially excluded because the disorder was considered to be relatively

severe, and study personnel wanted to review all available treatment options with the

participant before deciding to randomize. Those with tic severity scores >30 who were

ultimately randomized had either attempted trials of medication deemed adequate by the

cross-site case panel or maintained their request to participate in the trial even after being

informed of other treatment options.

Measures

Measures of co-occurring psychiatric symptoms—The ADHD Rating Scale is an

18-item scale derived from the ADHD criteria in the Diagnostic and Statistical Manual of

Mental Disorders (4th edition).29 Each item is rated on a 4-point scale (0 = not present; 3 =

severe), and the instrument has been shown to be sensitive to medication effects in children

with Tourette disorder. The ADHD Rating Scale produces 3 scores, including a 9-item

inattentive score, a 9-item hyperactivity score, and the 18-item total score. The 8-item

companion scale, Disruptive Behavior Rating Scale,30 was added to the ADHD Rating Scale

as a measure of oppositional defiant behavior. Parents rate each of the 8 Disruptive Behavior
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Rating Scale items on a 0 to 3 scale, with higher numbers reflecting more frequent

occurrences of the oppositional symptoms. The Disruptive Behavior Rating Scale has shown

sensitivity to change in other treatment studies of children with Tourette disorder.31

The Child Behavior Checklist, an 118-item parent-report measure of child psychopathology,

is one of the most extensively tested and normed rating scales available and possesses

excellent psychometrics. T scores allow for normative comparisons across 2 general areas of

functioning (ie, problem behavior and social competency) and 11 narrowband subscales.32

In the current study, internalizing, externalizing, and total problems subscales were used as

indicators of psychiatric symptoms, and the activities, school, social, and total competencies

subscales were used as indicators of adaptive functioning.

The Children's Depression Inventory is a 27-item (rated 0-2) child self-report questionnaire

assessing depressive symptoms over the preceding 2 weeks. Age and gender–based T scores

are generated for a total depression score. Reliability and concurrent validity have been

found to be high, and age- and gender-based norms are available.33

The Children's Yale-Brown Obsessive Compulsive Scale34 is a 10-item, semi-structured

interview used to assess the severity of obsessive and compulsive symptoms in youth ages 6

to 17 years. The scale includes 5 dimensions each for obsessions and compulsions (ie, time

spent, interference, distress, resistance, and degree of control for obsessions and compulsive

behaviors). Each item is rated on a 0- to 4-point ordinal scale (range, 0-40). The scale has

good internal consistency as well as convergent and divergent validity.34

The Screen for Child Anxiety Related Emotional Disorders35 is a self-report instrument used

to screen for specific anxiety disorder symptoms in children, excluding obsessive-

compulsive disorder. The instrument is completed separately by the child and his or her

parent. A total score ≥25 would suggest an anxiety disorder diagnosis. The instrument

possesses good internal consistency. 35,36

Measures of psychosocial functioning—The Family Assessment Measure-III, Short

Form 37 is a 14-item scale that is independently administered to the parent and affected

child. The scale provides a global index of family function with higher scores reflecting

greater impairment. The short form of the scale was derived from the original Family

Assessment Measure–III, which has established internal consistency and construct validity.

The Caregiver Strain Questionnaire38 assesses the extent to which the child's chronic

condition has negatively affected the family. Parents rate the 21 items on a 0 to 5 scale. The

questionnaire provides a 10-item subscale measuring objective strain (eg, demands on time,

financial strain) and an 11-item subscale assessing subjective strain (eg, worry,

embarrassment). The sum of all 21 items may be used as a total score. Acceptable

psychometric properties have been reported.38

The Social Adjustment Scale—Self Report39,40 assesses social adjustment across 3 major

role areas (school behavior, 6 items; friends/spare time, 9 items; and family behavior, 6

items). A fourth domain, dating, is not recommended for children younger than age 12, so

the two related items were omitted. Youth in this study rated the remaining 21 items on a 5-
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point scale with higher scores reflecting greater impairment. Separate scores were calculated

for each of the 3 aforementioned role areas.

Procedures

After providing informed consent, all participants and their parents were assessed by an

independent evaluator masked to treatment arm. These raters were trained to reliability on

the study assessments and met regularly via teleconference with an assessment expert (Dr

Scahill) to minimize assessor drift. Participants were screened for eligibility into the study

and returned within 2 weeks to complete a baseline assessment. Eligible participants were

randomly assigned to either the behavior therapy or psychoeducation and supportive therapy

condition. Both treatments involved 8 weekly sessions over 10 weeks. For the assessment of

acute-phase efficacy, independent evaluations were held at week 0 (baseline), week 5

(midpoint), and week 10 (endpoint). Measures of co-occurring psychiatric symptoms and

psychosocial functioning were available at weeks 0 and 10. At week 10, participants whose

tics showed positive treatment response (ie, a score of 1 = very much improved or 2 = much

improved on the Clinical Global Impressions–Improvement Scale41) were given 3 booster

sessions over the course of the next 3 months (1 per month). Those participants were

reassessed by masked independent evaluators on measures of tic severity and a range of

clinical outcomes at 3 and 6 months posttreatment.

Analytic Plan

Week 10 comparisons across groups—The intent-to-treat principle was applied, in

which all randomized participants were included and analyzed in their assigned treatment.

Treatment effect (behavior therapy vs psychoeducation and supportive therapy) from

baseline to week 10 was tested with analysis of covariance. The model included fixed effects

for treatment (2 levels), site, tic medication status (on/off), and baseline outcome measure.

Treatment-by-baseline interactions were also examined and dropped from the models due to

non-significance. The analysis of covariance model was used to provide adjusted means for

the treatment groups that controlled for covariate (site and tic medication) differences.

Three- and 6-month follow-up data on acute-phase behavior therapy
responders—Given the small number of participants showing a positive response to

psychoeducation and supportive therapy (12 of 65), analysis of follow-up data focused on

participants showing a positive response to behavior therapy (32 of 61). Adjustments for site

and tic medication at baseline were also included in these analyses. The overall time effect

as well as adjusted means at baseline, week 10, and 3-month and 6-month follow-up were

reported within the behavior therapy group on all aforementioned outcome variables. Post

hoc tests were conducted comparing change from baseline to 3-month follow-up and from

baseline to 6-month follow-up regardless of the significance of overall time effect. All

significance levels were set at 0.05 and adjusted with Bonferroni correction for multiple

comparisons. All analyses were performed with SAS Version 9.1 (SAS Institute, Cary,

North Carolina).
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Results

Acute-Phase Comparisons Between Behavior Therapy and Psychoeducation and
Supportive Therapy Participants

Psychiatric symptoms—The 2 groups were similar in the magnitude of change from

baseline to week 10 on the various outcomes. Overall, behavior therapy did not result in a

differential change in co-occurring psychiatric symptoms relative to psychoeducation and

supportive therapy after adjusting for baseline symptom scores (Table 1).

Psychosocial functioning—Across various measures of psychosocial functioning,

behavior therapy did not produce a differential effect on psychosocial functioning relative to

a psychoeducation and supportive therapy condition (see Table 1).

Long-Term Effects on Positive Responders to Behavior Therapy in the Acute Phase

Psychiatric symptoms—Participants in the behavior therapy group who demonstrated

clinically meaningful tic reduction during the 10-week randomized trial showed

improvements on some measures and no change on others at 3- and 6-month post-treatment

follow-up assessments (see Table 2). There was no change across time on the ADHD Rating

Scale–Total Score, inattentive subscale, or hyperactive/impulsive subscale. On the

Disruptive Behavior Rating Scale, however, participants showing a positive response to

behavior therapy demonstrated significant improvement in disruptive behavior from baseline

to the 6-month follow-up. Results from the Child Behavior Checklist Internalizing,

Externalizing, or Total Problem scales did not demonstrate improvement across time. Most

participants were not in the clinical range at baseline on these Child Behavior Checklist

measures, and there was no indication of symptom shift following improvement in tics. The

Children's Depression Inventory did not change over time for positive responders to

behavior therapy, but child self-report scores on the Screen for Child Anxiety Related

Emotional Disorders showed a significant decrease in anxiety from baseline to 3 and 6

months posttreatment. The Children's Yale-Brown Obsessive Compulsive Scale also showed

a significant decrease in total score at month 6 compared to baseline. Collectively, these

results suggest that youth who show a positive response to behavior therapy may also show

improvement in disruptive behavior and anxiety symptoms. Moreover, there is no evidence

of worsening across a range of dimensional measures.

Long-term effects on psychosocial outcomes—Participants who responded

positively to behavior therapy did not show improvement on the Child Behavior Checklist

Activities, Social School, or Total Competency scales at the 6-month post-treatment follow-

up. Likewise, there was no difference on the Family Assessment Measure–III Short Form

parent or child score. However, subjective strain and total scores on the Caregiver Strain

Questionnaire decreased over time with marginal significance (see Table 2). There was no

change on the Caregiver Strain Questionnaire objective strain score. On the Social

Adjustment Scale–Self Report, participants who showed a positive response to behavior

therapy also demonstrated marginally significant improvement across time in the family

subscale and significant improvement in the friends subscale at 3 and 6 months
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posttreatment. No significant changes across time were observed on the schoolwork

subscale.

Discussion

The current study compared the effects of behavior therapy and psychoeducation and

supportive therapy on secondary psychiatric and psychosocial outcomes following 10 weeks

of treatment focused on tics. At the end of acute treatment, behavior therapy did not provide

differential improvement or worsening on any secondary outcomes compared to a

psychoeducation and supportive therapy condition, which did not include specific tic

management strategies. These findings run contrary to beliefs that behavior therapy for tics

are likely to yield adverse effects on disruptive behavior, attention, mood, and anxiety

regulation, as well as increased family conflict. Indeed, these results suggest that behavior

therapy has a relatively specific effect on tic symptoms, which is consistent with findings

from several medication studies.14-16

Few prior treatment trials in youth with Tourette disorder have examined the longer term

effects on concomitant psychiatric symptoms or broader psychosocial outcomes. In this trial,

participants who showed a positive response to behavior therapy demonstrated improvement

from baseline across multiple areas of functioning 6 months after treatment. There were

notable decreases in symptoms of obsessive-compulsive disorder, disruptive behavior, and

anxiety. Acute-phase positive responders to behavior therapy also reported improvement in

social functioning with families and friends. Parents of participants who showed a positive

response to behavior therapy reported a reduction in family strain in the same time frame.

Taken together, these results do not support previous concerns that behavior therapy for tics

may lead to undesirable emotional or psychosocial consequences.25-27

The analysis of short-term and downstream effects on co-occurring symptoms and

psychosocial functioning is of interest, but there are inherent limitations due to the study

design and sample selection. The behavior therapy study was designed and statistically

powered to test the impact on tic severity in a 10-week trial. In addition, although children

with ADHD, obsessive-compulsive disorder, or other anxiety disorders were not excluded,

subjects were excluded if the co-occurring condition required more immediate treatment.

Thus, few participants had elevated scores on these secondary symptom measures. Finally,

psychoeducation and supportive therapy was specifically designed to provide support for the

overall clinical condition and would be expected to have positive effects on behavior,

emotional regulation, and family adaptation. Thus, it is not surprising that psychiatric

symptom severity and broader psychosocial outcomes improved in both groups, and

differences between the 2 treatment groups at week 10 were small. Given the uniformity and

small magnitude of effects, it is unlikely that a larger sample would show group differences

on these outcomes.

Another point worthy of consideration is that 10 weeks may not have been sufficient to

detect improvement in secondary psychiatric symptoms and psychosocial functioning in

these treatment groups. It is possible that behavior therapy may produce differential change

in secondary symptoms and psychosocial functioning compared to psychoeducation and
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supportive therapy in the follow-up phase. Because we offered behavior therapy to

participants who failed to achieve a positive response to psychoeducation and supportive

therapy in the acute trial, group comparisons after the acute phase were not possible. In the

absence of the control group for the longer term outcome, it is not certain that observed

benefits within the behavior therapy group can be attributed to the treatment itself. These

limitations notwithstanding, our findings provide reassurance to families and clinicians who

may be concerned that behavioral intervention for tics could lead to negative downstream

effects. Future studies designed to evaluate the effectiveness of behavior therapy in broader

samples of youth with Tourette disorder may provide additional insight into the ancillary

benefits of behavior therapy.

In summary, the preliminary data reported here suggest that acute-phase behavior therapy is

a relatively tic-specific treatment. The participants who showed a positive response to

behavior therapy also exhibited improvements in some measures of secondary psychiatric

symptoms and psychosocial functioning up to 6 months after the treatment ended. These

data suggest that behavior therapy for Tourette disorder may be useful as part of an overall

treatment package in youth with Tourette disorder—including those with common co-

occurring conditions. However, behavior therapy for tics is not intended to replace more

specific treatments for disruptive behavior, obsessive-compulsive disorder, or other anxiety

disorders.

Acknowledgments

Portions of the current data were reported at the World Congress of Behavioral and Cognitive Therapies (June
2010, Boston, Massachusetts). The following individuals participated and were compensated for work on this
study: site principal investigators: John Piacentini, PhD (UCLA), John Walkup, MD (Johns Hopkins University
[JHU]), Douglas Woods, PhD (University of Wisconsin–Milwaukee [UWM]), Lawrence Scahill, MSN, PhD
(Yale), Sabine Wilhelm, PhD (Massachusetts General Hospital [MGH]/Harvard Medical School), Alan Peterson,
PhD (University of Texas Health Sciences Center at San Antonio [UTHSCSA]). Study co-investigators: Susanna
Chang, PhD (UCLA), Golda Ginsburg, PhD (JHU), Thilo Deckersbach, PhD (MGH/Harvard Medical School), Sue
Levi-Pearl (Tourette Syndrome Association [TSA]). Study coordinators/research assistants: Diane Findley, PhD
(Yale, supervising coordinator), Brian Buzzella, BA, Melody Keller, BA, Amanda Pearlman, BA, Michele
Rozenman, BA (UCLA); Amanda Adcock, MS, Christine Conelea, MS, Michael Himle, PhD, Michael Walther,
MS (UWM); Catherine Gaze, PhD, Hayden Kepley, PhD, Luke Mason, BA, Matthew Specht, PhD (JHU); Dieu-
My Phan, MSW, LCSW, Shana Franklin, BA (MGH), Trisha Benson, MS, Elizabeth Cedillos, BA, Cindy
Luethcke, BA, Annette Martinez, BA (UTHSCSA); Joseph McGuire, BA, Ethan Schilling, BA (Yale). Cognitive
behavior therapists: Melody Keller, BA, Eunice Kim, PhD, Joyce Lee, PhD, Tara Peris, PhD,Lesley Stahl, PhD
(UCLA); Christopher Flessner, MS, Amy Sato, MS (UWM), Kelly Drake, PhD, Hayden Kepley, PhD, Julie
Newman Kingery, PhD, Courtney Pierce-Keeton, PhD, Jessica Samson, PsyD, Matthew Specht, PhD (JHU).
Independent evaluators: Janice Keener, MA, Katharina Kircanski, MA, Audra Langley, PhD, Tami Roblek, PhD
(UCLA); Michael Gaffrey, MS, Frank Gallo, MS, Brook Marcks, MS (UWM); Mary Beth Beaudry, MSN, MPH,
Margaret Schlossberg, PhD (JHU). Data center: (Yale) Lawrence Scahill, MSN, PhD, James Dziura, PhD, Lily
Katsovich, MS, MBA, Haibei Liu, MPH, Stephanie Argraves, MS, Allison Gavaletz, BA, Denis Sukhodolsky,
PhD. Grant management: Judit Ungar, MSW, Sue Levi-Pearl, Heather Cowley, Julie Noulas (TSA). We thank the
children and their families who made this study possible and Judit Ungar, Heather Cowley, and Julie Noulas (TSA);
Joel Sherrill, PhD (National Institute of Mental Health [NIMH]); and Gerald Golden, MD, and Kevin Black,
MD(Data and Safety Monitoring Board). Drs Golden and Black received an honorarium for their contribution. Dr
Sherrill did not receive compensation.

Funding: The authors disclosed receipt of the following financial support for the research and/or authorship of this
article: This work was supported by grant R01MH070802 from the National Institute of Mental Health to Dr
Piacentini, with subcontracts to Drs Woods, Scahill, Wilhelm, Peterson, and Walkup. Drs. Scahill, Dzuria, and Liu
receive support from the Yale University Clinical and Translational Sciences Award grant UL1 RR 024139 from
the National Center for Research Resources, NIH.

Woods et al. Page 9

J Child Neurol. Author manuscript; available in PMC 2014 May 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



References

1. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th Text
rev. Washington, DC: American Psychiatric Association; 2000.

2. Scahill L, Bitskio RH, Visser SN, Blumberg SJ. Prevalence of diagnosed Tourette syndrome in
persons aged 6-17 years. MMWR Morb Mortal Wkly Rep. 2009; 58(21):581–585. [PubMed:
19498335]

3. Ginsburg, GS.; Kingery, JN. Management of familial issues in persons with Tourette syndrome. In:
Woods, DW.; Piacentini, JC.; Walkup, JT., editors. Treating Tourette Syndrome and Tic Disorders:
A Guide for Practitioners. New York: Guilford; 2007. p. 225-241.

4. Kepley, HO.; Conners, S. Management of learning and school difficulties in children with Tourette
syndrome. In: Woods, DW.; Piacentini, JC.; Walkup, JT., editors. Treating Tourette Syndrome and
Tic Disorders: A Guide for Practitioners. New York: Guilford; 2007. p. 242-264.

5. Woods, DW.; Marcks, BA.; Flessner, CA. Management of social and occupational difficulties in
persons with Tourette syndrome. In: Woods, DW.; Piacentini, JC.; Walkup, JT., editors. Treating
Tourette Syndrome and Tic Disorders: A Guide for Practitioners. New York: Guilford; 2007. p.
265-277.

6. Scahill L, Erenberg G, Berlin C, et al. Contemporary assessment and pharmacotherapy of Tourette
syndrome. NeuroRx. 2006; 3(2):192–206. [PubMed: 16554257]

7. Bruun RD, Budman CL. Risperidone as a treatment for Tourette's syndrome. J Clin Psychiatry.
1996; 57(1):29–31. [PubMed: 8543544]

8. Gilbert DL, Batterson JR, Sethuraman G, Sallee FR. Tic reduction with risperidone versus pimozide
in a randomized double-blind crossover trial. J Am Acad Child Adolesc Psychiatry. 2004; 43(2):
206–214. [PubMed: 14726728]

9. Griesemer DA. Pergolide in the management of Tourette syndrome. J Child Neurol. 1997; 12(6):
402–403. [PubMed: 9309526]

10. Sallee FR, Nesbitt L, Jackson C, Sine L, Sethuraman G. Relative efficacy of haloperidol and
pimozide in children and adolescents with Tourette's disorder. Am J Psychiatry. 1997; 154(8):
1057–1062. [PubMed: 9247389]

11. Sandor P, Musisi S, Moldofsky H, Lang A. Tourette syndrome: a follow-up study. J Clin
Psychopharmacol. 1990; 10(3):197–199. [PubMed: 2115892]

12. Shapiro E, Shapiro AK, Fulop G, et al. Controlled study of haloperidol, pimozide, and placebo for
the treatment of Gilles de la Tourette's syndrome. Arch Gen Psychiatry. 1989; 46(8):722–730.
[PubMed: 2665687]

13. Goetz CG, Tanner CM, Wilson RS, Susan VC, Como PG, Shannon KM. Clonidine and Gilled de
la Tourette's syndrome: double-blind study using objective rating methods. Ann Neurol. 1987;
21(3):307–310. [PubMed: 3300518]

14. Jankovic J, Jimenez-Shahed J, Brown LW. A randomized double-blind, placebo-controlled study
of topiramate in the treatment of Tourette syndrome. J Neurol Neurosurg Psychiatry. 2010; 81(1):
70–73. [PubMed: 19726418]

15. Nicolson R, Craven-Thuss B, Smith J, et al. A randomized, double-blind, placebo controlled trial
of metoclopramide for the treatment of Tourette's disorder. J Am Acad Child Adolesc Psychiatry.
2005; 44(7):640–646. [PubMed: 15968232]

16. Scahill L, Chappell PB, Kim YS, et al. A placebo-controlled study of guanfacine in the treatment
of children with tic disorders and attention-deficit hyperactivity disorder. Am J Psychiatry. 2001;
158(7):1067–1074. [PubMed: 11431228]

17. Sallee FR, Sethuraman G, Rock CM. Effects of pimozide on cognition in children with Tourette
syndrome: interaction with comorbid attention deficit hyperactivity disorder. Acta Psychiatr
Scand. 1994; 90(1):4–9. [PubMed: 7976448]

18. Gaffney GR, Perry PJ, Lund BC, et al. Risperidone versus clonidine in the treatment of children
and adolescents with Tourette's syndrome. J Am Acad Child Adolesc Psychiatry. 2002; 41(3):
330–336. [PubMed: 11886028]

19. Azrin NH, Nunn RG. Habit-reversal: a method of eliminating nervous habits and tics. Behav Res
Ther. 1973; 11(4):619–628. [PubMed: 4777653]

Woods et al. Page 10

J Child Neurol. Author manuscript; available in PMC 2014 May 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



20. Cook CR, Blacher J. Evidence-based psychosocial treatments for tic disorders. Clin Psychol Sci
Pract. 2007; 14(3):252–267.

21. Woods, DW.; Piacentini, JC.; Chang, S., et al. Managing Tourette's Syndrome: A Behavioral
Intervention for Children and Adults (Therapist Guide). New York: Oxford University Press;
2008.

22. Piacentini JC, Woods DW, Scahill LD, et al. Behavior therapy for children with Tourette
syndrome: a randomized controlled trial. JAMA. 2010; 303(19):1929–1937. [PubMed: 20483969]

23. Marcks BA, Woods DW, Teng EJ, Twohig MP. What do those who know, know? Investigating
providers' knowledge about Tourette syndrome and its treatment. Cogn Behav Pract. 2004; 11(3):
298–305.

24. Woods DW, Conelea CA, Himle MB. Behavior therapy for Tourette's disorder: utilization in a
community sample and an emerging area of practice for psychologists. Prof Psychol Res Pract.
2010; 41(6):518–525.

25. Burd L, Kerbeshian J. Treatment-generated problems associated with behavior modification in
Tourette disorder. Dev Med Child Neurol. 1987; 29(6):831–832. [PubMed: 3480256]

26. Jeffrey, S. [Accessed June 16, 2010] Children with Tourette syndrome and chronic tic disorders
respond to behavior therapy. Medscape Today. http://www.medscape.com/viewarticle/722193

27. Shimberg, EF. Living With Tourette Syndrome. New York: Simon & Schuster; 1995.

28. Leckman JF, Riddle MA, Hardin MT, et al. The Yale Global Tic Severity Scale: initial testing of a
clinician-rated scale of tic severity. J Am Acad Child Adolesc Psychiatry. 1989; 28:566–573.
[PubMed: 2768151]

29. DuPaul, GJ.; Power, TJ.; Anastopoulos, AD.; Reid, R. ADHD Rating Scale-IV: Checklists, Norms,
and Clinical Interpretation. New York: Guilford; 1998.

30. Barkley, RA. Defiant Children: A Clinician s Manual for Assessment and Parent Training. 2nd.
New York: Guilford; 1997.

31. Scahill LD, Sukhodolosky DG, Bearss K, et al. Randomized trial of parent management training in
children with tic disorders and disruptive behavior. J Child Neurol. 2006; 21(8):650–656.
[PubMed: 16970865]

32. Achenbach, TM. Manual for the Child Behavior Checklist/4-18 and 1991 Profile. Burlington:
University of Vermont Press; 1991.

33. Kovacs, M. Children's Depression Inventory. North Tonawanda, NY: Multi-Health Systems; 1992.

34. Scahill L, Riddle MA, McSwiggin-Hardin M, et al. Children's Yale-Brown Obsessive Compulsive
Scale: reliability and validity. J Am Acad Child Adolesc Psychiatry. 1997; 36(6):844–852.
[PubMed: 9183141]

35. Birmaher B, Khetarpal S, Brent D, et al. The Screen for Child Anxiety Related Emotional
Disorders (SCARED): scale construction and psychometric characteristics. J Am Acad Child
Adolesc Psychiatry. 1997; 36(4):545–553. [PubMed: 9100430]

36. Birmaher B, Brent DA, Chiappetta L, et al. Psychometric properties of the Screen for Child
Anxiety Related Emotional Disorders (SCARED): a replication study. J Am Acad Child Adolesc
Psychiatry. 1999; 38(10):1230–1236. [PubMed: 10517055]

37. Skinner, H.; Steinhauer, P.; Santa-Barbara, J. Family Assessment Measure–III (FAM-III). North
Tonawanda, NY: Multi-Health Systems; 1995.

38. Brannan AM, Heflinger CA, Bickman L. The Caregiver Strain Questionnaire: measuring the
impact on the family of living with a child with serious emotional disturbance. J Emot Behav
Disord. 1997; 5(4):212–222.

39. Weissman MM, Prusoff BA, Thompson WD. Social adjustment by self-report in a community
sample and in psychiatric outpatients. J Nerv Ment Dis. 1978; 166(5):317–326. [PubMed: 650195]

40. Weissman MM, Orvaschel H, Padian N. Children's symptom and social functioning self-report
scales: comparison of mothers' and children's reports. J Nerv Ment Dis. 1980; 168(12):736–740.
[PubMed: 7452212]

41. Guy, W.; Bonato, R., editors. CGI: Clinical Global Impressions. Chevy Chase, MD: National
Institute of Mental Health; 1970.

Woods et al. Page 11

J Child Neurol. Author manuscript; available in PMC 2014 May 02.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.medscape.com/viewarticle/722193


N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Woods et al. Page 12

T
ab

le
 1

A
dj

us
te

d 
M

ea
ns

 a
nd

 S
ta

nd
ar

d 
D

ev
ia

ti
on

s 
on

 C
o-

O
cc

ur
ri

ng
 P

sy
ch

ia
tr

ic
 S

ym
pt

om
s 

an
d 

P
sy

ch
os

oc
ia

l O
ut

co
m

es
 A

cr
os

s 
G

ro
up

s 
at

 1
0-

W
ee

k
A

ss
es

sm
en

t

M
ea

su
re

C
B

IT
P

ST

t V
al

ue
P

 V
al

ue
W

ee
k 

0
W

ee
k 

10
W

ee
k 

0
W

ee
k 

10

Se
co

nd
ar

y 
ps

yc
hi

at
ri

c 
sy

m
pt

om
s

 
A

tte
nt

io
n 

D
ef

ic
it/

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
R

at
in

g 
Sc

al
e

 
 

In
at

te
nt

iv
e 

sc
or

e
9.

68
 (

7.
26

)
8.

58
 (

6.
85

)
8.

67
 (

7.
54

)
7.

57
 (

6.
85

)
t(

11
3)

 =
 −

0.
17

.8
6

 
 

H
yp

er
ac

tiv
e 

sc
or

e
6.

71
 (

6.
28

)
6.

56
 (

6.
32

)
5.

42
 (

5.
57

)
4.

66
 (

5.
78

)
t(

11
3)

 =
 1

.2
.2

3

 
 

T
ot

al
 s

co
re

16
.3

9 
(1

2.
4)

15
.1

4 
(1

2.
30

)
14

.1
 (

12
.2

)
12

.2
6 

(1
1.

66
)

t(
11

3)
 =

 0
.5

7
.5

7

 
D

is
ru

pt
iv

e 
B

eh
av

io
r 

R
at

in
g 

Sc
al

e
6.

64
 (

5.
11

)
6.

01
 (

5.
51

)
5.

85
 (

4.
81

)
5.

27
 (

5.
07

)
t(

11
2)

 =
 −

.0
6

.9
6

 
C

hi
ld

 B
eh

av
io

r 
C

he
ck

lis
t

 
 

In
te

rn
al

iz
in

g 
pr

ob
le

m
s

53
.6

4 
(1

1.
06

)
51

.2
 (

9.
84

)
53

.4
8 

(1
1.

64
)

51
.9

 (
9.

96
)

t(
10

5)
 =

 0
.2

3
.5

2

 
 

E
xt

er
na

liz
in

g 
pr

ob
le

m
s

49
.4

1 
(1

0.
55

)
51

.2
7 

(1
0.

63
)

48
.5

1 
(1

0.
25

)
48

.9
0 

(1
0.

91
)

t(
10

5)
 =

 1
.5

9
.1

2

 
 

T
ot

al
 p

ro
bl

em
s

53
.1

0 
(9

.9
0)

52
.7

1 
(9

.6
5)

52
.8

2 
(1

0.
10

)
51

.5
2 

(1
0.

65
)

t(
10

2)
 =

 1
.1

4
.2

6

 
C

hi
ld

re
n'

s 
D

ep
re

ss
io

n 
In

ve
nt

or
y

 
 

T
ot

al
 S

co
re

44
.1

 (
8.

20
)

41
.3

 (
6.

89
)

43
.1

6 
(6

.4
4)

41
.8

 (
7.

01
)

t(
10

9)
 =

 1
.0

.3
2

 
Sc

re
en

 f
or

 C
hi

ld
 A

nx
ie

ty
 R

el
at

ed
 E

m
ot

io
na

l D
is

or
de

rs

 
 

Pa
re

nt
13

.0
1 

(8
.5

0)
9.

81
 (

7.
68

)
13

.3
3 

(8
.7

5)
11

.2
7 

(9
.0

7)
t(

11
1)

 =
 0

.6
4

.5
2

 
 

C
hi

ld
re

n
17

.6
6 

(1
1.

08
)

10
.2

6 
(1

1.
55

)
19

.2
0 

(9
.6

0)
12

.7
7 

(1
0.

19
)

t(
11

1)
 =

 0
.7

9
.4

3

 
C

hi
ld

re
n'

s 
Y

al
e-

B
ro

w
n 

O
bs

es
si

ve
 C

om
pu

ls
iv

e 
Sc

al
e

 
 

T
ot

al
 s

co
re

5.
95

 (
7.

58
)

4.
28

 (
7.

28
)

7.
19

 (
7.

54
)

5.
73

 (
7.

80
)

t(
10

5)
 =

 −
.3

1
.7

5

Se
co

nd
ar

y 
ps

yc
ho

so
ci

al
 f

un
ct

io
ni

ng

 
C

hi
ld

 B
eh

av
io

r 
C

he
ck

lis
t

 
 

A
ct

iv
iti

es
 s

ub
sc

al
e

47
.2

3 
(9

.1
8)

49
.2

0 
(1

0.
08

)
47

.3
8 

(9
.5

6)
47

.9
2 

(9
.4

5)
t(

10
6)

 =
 0

.9
.3

7

 
 

So
ci

al
 s

ub
sc

al
e

49
.6

2 
(1

0.
18

)
49

.3
7 

(9
.5

0)
49

.4
9 

(9
.5

0)
48

.5
9 

(9
.0

0)
t(

10
2)

 =
 0

.6
5

.5
1

 
 

Sc
ho

ol
 s

ub
sc

al
e

45
.7

0 
(9

.5
1)

44
.4

2 
(9

.3
8)

45
.6

3 
(8

.5
0)

44
.7

8 
(8

.9
7)

t(
10

2)
 =

 0
.4

1
.6

8

 
 

T
ot

al
 c

om
pe

te
nc

y
48

.3
3 

(1
0.

59
)

48
.0

4 
(1

1.
42

)
47

.8
8 

(9
.8

1)
47

.2
0 

(9
.5

9)
t(

10
2)

 =
 0

.5
5

.5
8

Fa
m

ily
 A

ss
es

sm
en

t M
ea

su
re

–I
II

, S
ho

rt
 F

or
m

 
 

Pa
re

nt
 to

ta
l

23
.9

 (
5.

13
)

23
.9

 (
4.

86
)

22
.7

 (
5.

04
)

22
.0

 (
4.

53
)

t(
10

7)
 =

 1
.5

9
.1

2

 
 

C
hi

ld
 to

ta
l

25
.3

 (
5.

10
)

23
.6

 (
5.

94
)

26
.8

 (
6.

07
)

25
.4

 (
25

.4
)

t(
10

7)
 =

 1
.1

9
.3

1

J Child Neurol. Author manuscript; available in PMC 2014 May 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Woods et al. Page 13

M
ea

su
re

C
B

IT
P

ST

t V
al

ue
P

 V
al

ue
W

ee
k 

0
W

ee
k 

10
W

ee
k 

0
W

ee
k 

10

C
ar

eg
iv

er
 S

tr
ai

n 
Q

ue
st

io
nn

ai
re

 
 

O
bj

ec
tiv

e 
st

ra
in

 s
co

re
16

.8
 (

7.
75

)
16

.3
 (

6.
66

)
18

.4
 (

8.
82

)
17

.8
 (

7.
7)

t(
10

5)
 =

 0
.5

6
.5

8

 
 

Su
bj

ec
tiv

e 
st

ra
in

 s
co

re
24

.6
 (

7.
34

)
23

.0
 (

7.
05

)
25

.6
 (

7.
25

)
24

.3
 (

6.
9)

t(
10

5)
 =

 0
.4

4
.6

6

 
 

T
ot

al
 s

co
re

41
.4

 (
14

.0
)

39
.2

 (
13

.1
)

44
.0

 (
15

.2
)

42
.0

 (
13

.9
)

t(
10

5)
 =

 0
.5

2
.6

0

So
ci

al
 A

dj
us

tm
en

t S
ca

le
–S

el
f 

R
ep

or
t

 
 

Fa
m

ily
10

.0
8 

(3
.3

4)
8.

95
 (

3.
02

)
9.

95
 (

3.
22

)
9.

24
 (

2.
77

)
t(

10
6)

 =
 1

.2
4

.2
2

 
 

Fr
ie

nd
s

16
.9

7 
(3

.7
4)

14
.8

 (
3.

61
)

17
.1

5 
(1

1.
02

)
15

.5
2 

(5
.9

2)
t(

10
7)

 =
 1

.3
8

.1
7

 
 

Sc
ho

ol
10

.1
 (

2.
83

)
9.

52
 (

2.
53

)
10

.3
7 

(2
.7

1)
9.

55
 (

2.
77

)
t(

87
) 

=
 0

.6
0

.5
5

C
B

IT
, c

om
pr

eh
en

si
ve

 b
eh

av
io

ra
l i

nt
er

ve
nt

io
n 

fo
r 

tic
s;

 P
ST

, p
sy

ch
oe

du
ca

tio
n 

an
d 

su
pp

or
tiv

e 
th

er
ap

y.

J Child Neurol. Author manuscript; available in PMC 2014 May 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Woods et al. Page 14

T
ab

le
 2

A
dj

us
te

d 
M

ea
ns

 a
nd

 S
ta

nd
ar

d 
D

ev
ia

ti
on

s 
on

 P
sy

ch
ia

tr
ic

 S
ym

pt
om

 M
ea

su
re

s 
an

d 
P

sy
ch

os
oc

ia
l O

ut
co

m
es

 A
cr

os
s 

T
im

e 
fo

r 
P

ar
ti

ci
pa

nt
s

Sh
ow

in
g 

a 
P

os
it

iv
e 

R
es

po
ns

e 
to

 B
eh

av
io

r 
T

he
ra

py

M
ea

su
re

W
ee

k 
0

W
ee

k 
10

M
on

th
 3

M
on

th
 6

F
 V

al
ue

 (
df

)
P

 V
al

ue

Se
co

nd
ar

y 
Ps

yc
hi

at
ri

c 
Sy

m
pt

om
s

 
A

tte
nt

io
n 

D
ef

ic
it/

H
yp

er
ac

tiv
ity

 D
is

or
de

r 
R

at
in

g 
Sc

al
e

 
 

In
at

te
nt

iv
e 

sc
or

e
8.

47
 (

7.
08

)
7.

26
 (

6.
10

)
7.

65
 (

6.
22

)
8.

23
 (

6.
83

)
F

(4
, 2

2)
 =

 0
.4

6
.7

6

 
 

H
yp

er
ac

tiv
e 

sc
or

e
5.

38
 (

5.
12

)
5.

03
 (

5.
15

)
4.

41
 (

4.
84

)
4.

49
 (

4.
29

)
F

(4
, 2

6)
 =

 0
.5

9
.6

7

 
 

T
ot

al
 s

co
re

13
.9

4 
(1

0.
91

)
12

.3
8 

(1
0.

34
)

12
.2

0 
(1

0.
14

)
12

.0
2 

(9
.3

9)
F

(4
, 2

4)
 =

 0
.4

0
.8

 
D

is
ru

pt
iv

e 
B

eh
av

io
r 

R
at

in
g 

Sc
al

e
5.

92
 (

4.
81

)
5.

14
 (

4.
49

)
5.

09
 (

3.
74

)
4.

42
b  

(5
.1

5)
F

(4
, 2

4)
 =

 2
.3

7
.0

26

 
C

hi
ld

 B
eh

av
io

r 
C

he
ck

lis
t

 
 

In
te

rn
al

iz
in

g 
pr

ob
le

m
s

52
.1

7 
(1

2.
15

)
50

.1
0 

(7
.6

5)
48

.0
7 

(8
.6

7)
47

.7
8 

(1
1.

66
)

F
(3

, 2
6)

 =
 1

.6
0

.2
1

 
 

E
xt

er
na

liz
in

g 
pr

ob
le

m
s

48
.2

2 
(9

.4
2)

49
.3

0 
(9

.6
5)

48
.1

4 
(9

.2
1)

47
.3

8 
(7

.8
3)

F
(3

, 2
6)

 =
 0

.7
4

.5
4

 
 

T
ot

al
 p

ro
bl

em
s

51
.5

8 
(9

.3
4)

50
.6

7 
(7

.9
5)

49
.9

 (
8.

06
)

48
.1

7 
(7

.8
3)

F
(3

, 2
6)

 =
 1

.0
4

.3
9

 
C

hi
ld

re
n'

s 
D

ep
re

ss
io

n 
In

ve
nt

or
y

 
 

T
ot

al
 s

co
re

 (
T

 s
co

re
)

41
.5

1 
(9

.6
7)

39
.1

 (
3.

6)
39

.8
2 

(5
.2

5)
38

.8
1 

(4
.3

5)
F

(4
, 2

3)
 =

 0
.7

1
.1

1

 
Sc

re
en

 f
or

 C
hi

ld
 A

nx
ie

ty
 R

el
at

ed
 E

m
ot

io
na

l D
is

or
de

rs

 
 

Pa
re

nt
11

.1
8 

(7
.4

9)
7.

48
 (

4.
04

)
7.

28
 (

5.
53

)
7.

69
 (

5.
63

)
F

(4
, 2

5)
 =

 2
.0

8
.1

1

 
 

C
hi

ld
15

.3
0 

(1
1.

58
)

8.
16

 (
11

.0
4)

9.
51

a  
(9

.9
0)

8.
07

b  
(8

.1
6)

F
(4

, 2
7)

 =
 5

.5
3

.0
02

 
C

hi
ld

re
n'

s 
Y

al
e-

B
ro

w
n 

O
bs

es
si

ve
 C

om
pu

ls
iv

e 
Sc

al
e

 
 

T
ot

al
 s

co
re

6.
13

 (
7.

00
)

3.
07

 (
6.

19
)

3.
77

 (
2.

78
)

2.
29

b  
(7

.8
4)

F
(4

, 2
7)

 =
 4

.6
9

.0
05

Se
co

nd
ar

y 
ps

yc
ho

so
ci

al
 f

un
ct

io
ni

ng

 
C

hi
ld

 B
eh

av
io

r 
C

he
ck

lis
t

 
 

A
ct

iv
iti

es
 s

ub
sc

al
e

46
.9

9 
(9

.6
1)

47
.5

0 
(9

.3
7)

48
.4

0 
(1

0.
87

)
46

.5
6 

(8
.1

4)
F

(3
, 1

8)
 =

 0
.3

8
.7

7

 
 

So
ci

al
 s

ub
sc

al
e

50
.8

7 
(8

.8
9)

49
.5

2 
(7

.5
3)

48
.7

2 
(8

.7
1)

50
.0

6 
(7

.9
9)

F
(3

, 2
5)

 =
 1

.1
8

.3
4

 
 

Sc
ho

ol
 s

ub
sc

al
e

47
.0

6 
(9

.2
7)

45
.7

6 
(8

.7
9)

44
.3

7 
(9

.1
1)

44
.8

5 
(8

.9
0)

F
(3

, 2
4)

 =
 2

.1
2

.1
3

 
 

T
ot

al
 c

om
pe

te
nc

y
50

.1
1 

(9
.2

3)
48

.3
0 

(9
.3

3)
48

.6
4 

(1
0.

92
)

49
.9

3 
(8

.5
6)

F
(3

, 2
0)

 =
 .5

9
.6

3

 
Fa

m
ily

 A
ss

es
sm

en
t M

ea
su

re
–I

II
, S

ho
rt

 F
or

m

 
 

Pa
re

nt
 to

ta
l

23
.9

2 
(4

.5
0)

22
.9

2 
(4

.7
3)

22
.5

2 
(4

.8
2)

22
.4

4 
(5

.6
2)

F
(3

, 2
5)

 =
 1

.9
2

.1
5

 
 

C
hi

ld
 to

ta
l

23
.8

7 
(4

.4
2)

21
.8

7 
(4

.4
8)

22
.3

6 
(4

.2
4)

22
.5

3 
(5

.2
3)

F
(3

, 2
5)

 =
 2

.6
7

.0
7

 
C

ar
eg

iv
er

 S
tr

ai
n 

Q
ue

st
io

nn
ai

re

J Child Neurol. Author manuscript; available in PMC 2014 May 02.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Woods et al. Page 15

M
ea

su
re

W
ee

k 
0

W
ee

k 
10

M
on

th
 3

M
on

th
 6

F
 V

al
ue

 (
df

)
P

 V
al

ue

 
 

O
bj

ec
tiv

e 
st

ra
in

 s
co

re
16

.4
5 

(7
.6

4)
14

.8
5 

(6
.5

5)
14

.4
4 

(4
.5

7)
13

.4
4 

(5
.0

9)
F

(3
, 2

4)
 =

 2
.0

8
.1

3

 
 

Su
bj

ec
tiv

e 
st

ra
in

 s
co

re
24

.1
2 

(6
.5

3)
22

.7
1 

(5
.8

9)
20

.7
9 

(6
.0

6)
21

.0
5 

(6
.3

4)
F

(3
, 2

1)
 =

 2
.7

6
.0

7

 
 

T
ot

al
 s

co
re

40
.8

0 
(1

3.
11

)
38

.1
5 

(1
1.

14
)

35
.5

9 
(9

.9
1)

34
.5

3 
(1

0.
74

)
F

(3
, 2

3)
 =

 2
.9

8
.0

5

 
So

ci
al

 A
dj

us
tm

en
t S

ca
le

–S
el

f 
R

ep
or

t

 
 

Fa
m

ily
8.

82
 (

2.
27

)
8.

14
 (

2.
46

)
8.

14
 (

2.
59

)
7.

91
 (

1.
64

)
F

(3
, 2

7)
 =

 2
.2

5
.1

1

 
 

Fr
ie

nd
s

16
.0

7 
(3

.2
1)

14
.1

0 
(2

.5
9)

13
.3

4a
 (

3.
12

)
13

.2
6b

 (
2.

11
)

F
(3

, 2
7)

 =
 1

2.
06

<
.0

00
1

 
 

Sc
ho

ol
10

.1
5 

(2
.8

4)
9.

41
 (

2.
30

)
9.

32
 (

2.
61

)
9.

84
 (

4.
22

)
F

(3
, 1

1)
 =

 0
.6

3
.6

1

a E
st

im
at

es
 a

t p
os

ttr
ea

tm
en

t m
on

th
 3

 a
nd

b m
on

th
 6

 s
ho

w
ed

 s
ig

ni
fi

ca
nt

 im
pr

ov
em

en
t f

ro
m

 b
as

el
in

e.

J Child Neurol. Author manuscript; available in PMC 2014 May 02.


