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Quantitative evaluation of motion pattern in children with ADHD
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Several studies show that children with attention deficit/hyperactivity disorder
(ADHD) have gait abnormalities attributed to deficits of attention and executive function. To clarify the
gait characteristics in children with ADHD using kinematic and kinetic parameters. By using a 3-D motion
analysis system, we compared gait parameters in children with ADHD (n=19; mean age, 9.7 years) and
children with tgpical development FTD% (n=21; mean age, 10.7 years). Regarding pelvis kinematics, the
ADHD group exhibited a significantly higher anterior pelvic angle than the TD group. In the hip joint
kinematics, peak extension and flex angle were significantly higher in the ADHD group than in the TD
group. In multiple regressions, anterior pelvic angle also showed an association with severity of ADHD
symptoms and cognitive abilities, but not with other psychiatric traits. Therefore, anterior pelvic angle
might affect the gait characteristics in children with ADHD.

(



( ADHD)
/
(DSM-5, American
Psychiatric Association, 2013)

ADHD ADHD
ADHD

ADHD
Lingam, et

al., 2013

12Hz

(Gage, et al., 2000)
ADHD
ADHD

(Karatekin,
et al., 2003; Tervo, et al., 2002

ADHD

ADHD

(Giedd, et al., 2001; Deidman, et al.,
2005; Stewart, et al., 2005)
ADHD

ADHD

MRI
ADHD

ADHD DSM-5 ADHD

(FSIQ)
75 15009
35
MRI
10 (Vicon

Motion Systems Ltd., Oxford, UK) 4
(Advanced Mechanical Technology
Inc., Watertown, MA, USA) 3
VICON NEXUS
(Vicon Motion Systems Ltd., Oxford, UK)

Plug In Gait
14mm 34
7 10
10m

¢ 1)

Movement Assessment
Battery For Children  Second edition

(Pearson Ltd., London, UK)

1.
D
ADHD

(

) ADHD Rating Scal (ADHD-RS)
AQ-Children’ s  Japanese  version

Developmental  Coordination  Disorder
Questionnaire Strengths and Difficulties
Questionnaire Wechsler Intelligence

Scale for Children Fourth edition

3 MR1
(Discovery MR 750, General Electric
Medical Systems, Milwaukee, WI, USA)
(repetition time = 6.34ms;
echo time = 2.10ms; flip angle = 10° ;
field of view = 256 mm; 256x 256 matrix;
voxel



dimension = 1.0x 1.0x 1.0 mm)
Voxel-Based-Morphometry
SPM8( Wellcome
Imaging Neuroscience,
MATLAB R2012a (MathWorks,

Department of

London, UK)

Natick,MA, USA)
SPSS20 (SPSS, Chicago, IL,

USA) Student t test Spearman
5%
ADHD 19 ( 9.7 )
D 21 ( 10.7 )
ADHD D

(t = 5.87, P =0.021)

ADHD D)
( )
(t = 6.49, P = 0.015)
( t=10.21, P=
0.003; t=11.84, P=0.001;
t=5.83, P=0.021)
ADHD
ADHD-RS FSIQ
ADHD D)
ADHD
D)
ADHD 22 ( 10.3
20 2 ) D 32 (
12.5 13 19 )
ADHD
D)
(VNI

coordinates, x = -2, y = -58, z = -18;
cluster size = 1269 voxels; P = 0.007, FWE
corrected cluster level)( 2)

ADHD

1

1) Koji Shimada, Takashi X Fujisawa,
Hiroaki Naruse, 3 (4th). Ethnic
differences in COMT genetic effects on
striatal grey  matter  alterations
associated with childhood ADHD: a
voxel-based morphometry study in a
Japanese sample. The World Journal of
Biological Psychiatry

, doi:10.3109/15622975.2015.1102325

5
1) Hiroaki Naruse, Chiho Yatsuga, 9
:What measurement is difference during
gait in children with Attention Deficit

Hyperactivity Disorder?, 5th World
Congress on ADHD, 2015.5.29,Glasgow
2) A ), 2
Shared Decision Making
, 2
,2015.2.7,
3) , , 2
-, 2
,2015.2.6,
4) , , 2
ADHD , 55

,2014.10.12,
5) Hiroaki Naruse, Chiho Yatsuga, 10
Gait Differences in Children With and
Without ADHD, A Quantitative Analysis,2nd
Asian Congress on ADHD,2014.2.8,Tokyo

€Y



NARUSE, Hiroaki

70569160



