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Functional Impairment and Executive Dysfunction of Children
with Tourette Disorder : Comparison with Attention-Deficit Hyperactivity
Disorder and Non-Affected Controls

Hanna Kang, M.D., Soyoung Irene Lee, M.D., Ph.D., A Reum Lee, M.A.,
Shin-Gyeom Kim, M.D., and Han-Young Jung, M.D., Ph.D.

Department of Psychiatry, Soonchunhyang University College of Medicine, Bucheon Hospital, Bucheon, Korea

Objectives : The aim of this study was to determine whether children with Tourette disorder (TD) have functional impairment and
executive dysfunction in comparison to children with attention-deficit hyperactivity disorder (ADHD) and non-affected controls.

Methods : From January 2006 to December 2013, 45 children and adolescents with TD and 50 children and adolescents with
ADHD diagnosed at the Soonchunhyang University Bucheon Hospital and 50 non-affected controls were enrolled in this study.
Functional impairment of the subjects was assessed using the Child and Adolescents Functioning Impairment Scale (CAFIS),
parent and teacher versions. In addition, neuropsychological tests including Stroop color-word Test, Finger windows Test (FWT),
and Digit span were administered. Outcomes were compared across the TD, ADHD, and non-affected controls.

Results : No difference in CAFIS-parent and CAFIS-teacher results was observed between children with TD and non-affected
controls, whereas, children with ADHD showed more impairments relative to non-affected controls in the CAFIS-parent. According
to the Stroop color-word Test, FWT, and Digit span, executive function in children with TD did not differ from non-affected con-
trols. Children with ADHD had poorer performance in measures of the Stroop color-word Test compared to children with TD.

Conclusion : Children and adolescents with TD but not ADHD were not significantly different from non-affected controls on
most measures of functional impairment and executive function. These findings suggest that an education program and interven-

tion for children with TD would be important to reducing the stigma of TD.
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Table 1. Demographic characteristics of participants
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2 %= {Family relationship[F(2,113)=4.72, p<.05], Teacher

relationship[F(2,128)=6.46, p<.0l], Peer relationship

[F(2,130)=3.31, p<.05], academic relationship[F(2,132)=

6.88, p<.001l} 7ol A ek 7k F-2fgt afol7) Q= Ao =

LERSAL CAFIS-teacherol| 4]+ Peer relationship= A<
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TD (N=45) Normal (N=50) ADHD (N=50) F/v p
Sex, N
Male 35 38 42 1.07 .59
Female 10 12 8
Age, mean (SD) 9.42 (1.63) 9.16 (2.09) 9.08 (1.61) 0.46 .63
6—12 years, N 44 46 49
13—14 years, N 1 4 1
IQ, mean (SD) 90.22 (10.26) 101.2(13.7) 92.86 (8.45) 12.20 <.001

One-way analysis of variance for comparison of mean age, IQ and chi-test for sex proportions. SD : standard deviation, I1Q : intel-
ligence quotient, TD : Tourette's disrorder, ADHD : attention-deficit hyperactivity disorder

Table 2. Comparisons of CAFIS between participants with TD and ADHD and non-affected controls

TD' (N=45) Normal” (N=50) ADHD?® (N=50)
F Post hoc
Mean (SD) Mean (SD) Mean (SD)
CAFIS-parent
Total score 7.35(7.57) 7.38 (6.20) 14.26 (9.09) 10.48* 3>1,2
Family relationship 3.79 (4.96) 3.06 (3.91) 6.32 (6.25) 4.72* 3>2
Teacher relationship 0.39 (0.77) 0.92 (1.43) 1.62 (2.07) 6.467 3>1
Peer relationship 1.86 (3.06) 0.96 (1.70) 2.17 (2.45) 3.31* 3>2
Academic relationship 2.61 (2.75) 2.44 (2.30) 4.15 (2.36) 6.88* 3>1,2
CAFIS-teacher
Total score 6.97 (7.64) 7.50 (7.26) 11.33 (9.20) 2.85
Teacher relationship 0.77 (1.68) 1.64 (2.25) 2.20 (2.80) 3.15% 3>1
Peer relationship 4.48 (4.95) 3.30 (4.40) 5.79 (5.51) 2.64
Academic relationship 1.84 (2.33) 2.56 (2.66) 4.00 (2.65) 6.66" 3>1,2
Post hoc Scheffé test. * 1 p<.05, T : p<.01, * : p<.001. CAFIS : Child and Adolescents Functioning Impairment Scale, TD : Tourette's

disrorder, ADHD : attention-deficit hyperactivity disorder, SD : standard deviation
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4500 Table Soll B, EEUR, ALFH
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Table 3. Comparisons of Stroop color-word Test between participants with TD and ADHD and non-affected controls

D' (N=45) Normal® (N=50) ADHD? (N=50)
Mean (SD) Mean (SD) Mean (SD) F Posthoc
Stroop word
Total 61.81 (10.78) 57.73 (10.56) 55.56 (13.63) 2.77
Answer 60.21 (11.20) 57.78 (11.72) 55.14 (13.52) 1.99
T score 44.42 (5.84) 43.75 (5.73) 43.70 (6.32) 0.20
Stroop color
Total 49.17 (10.51) 4425 (11.42) 42.11 (9.80) 4.54* 3<1
Answer 47.93 (10.81) 44.29 (11.30) 40.70 (9.49) 5.45" 3<1
T score 47.35 (8.51) 44.67 (6.70) 43.08 (6.76) 3.98* 3<1
Stroop color-word
Total 32.58 (10.64) 27.20 (9.98) 28.18 (8.63) 3.13
Answer 30.72 (11.25) 26.33 (9.70) 26.46 (8.27) 2.96
T score 53.12 (9.45) 49.83 (7.50) 50.22 (8.56) 1.99
Post hoc Scheffé test. * 1 p<.05, T : p<.01. Total : total response, Answer : correct answer response, TD : Tourette's disrorder, ADHD :

attention-deficit hyperactivity disorder, SD : standard deviation

Table 4. Comparisons of FWT between participants with TD and ADHD and non-affected controls

- TD (N=45) Normal (N=50) ADHD (N=50) .
Mean (SD) Mean (SD) Mean (SD)
Forward 15.44 (4.54) 14.16 (3.41) 13.74 (4.16) 2.18
Backward 11.35 (5.04) 9.83 (4.35) 10.10 (4.56) 1.36

Post hoc Scheffé test. FWT : Finger windows Test, TD : Tourette's disrorder, ADHD : attention-deficit hyperactivity disorder, SD : stan-

dard deviation

Table 5. Comparisons of digit span between participants with TD and ADHD and non-affected controls

. D' (N=45) Normal® (N=50) ADHD?® (N=50)
Digit span F Post hoc
Mean (SD) Mean (SD) Mean (SD)
Forward 9.03 (2.44) 8.18 (2.91) 8.19 (1.98) 1.49
Backward 5.66 (2.39) 5.61 (2.85) 4.50 (1.64) 3.56* 3<1

Post hoc Scheffé test.  :

p<.05. TD : Tourette's disrorder, ADHD : attention-deficit hyperactivity disorder, SD : standard deviation
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