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Examination of the effect of the ability to recall motor images on dexterity and
the usefulness of mental practice
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This study reviewed brain_imaging studies and investigated the relationship
between coordinated movement and motor imagery abilities in children with developmental coordination
disorder. The Movement Assessment Battery for Children second edition (MABC-2) and the N-type Motor
Imagery Test (N-type Test) were used to assess motor coordination and motor imagery ability,
respectively, and their correlations were analyzed. The results identified a neural basis as in
previous studies, and in addition, revealed differences between the left and right cerebral
hemispheres. In addition, a strong correlation was found between the MABC-2 and the total score of
the N-type test (r = 0.81, p<0.05).
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1. BB UFIDOE R

(1) EF, WA A=Y ZTHTOFREL & HITREMBBEES EEOREEIC L > THO—K
(YRR B0 — YOE BN R, Al R ST OIEEI AR A AR L TS ZERHLMNIZEN TN D
(Qiu et al,2014;Clark et al,2010). & 512, RIFMHREFEERZ OIEFIE TR Z A A —VFT DX AT %
LT O ETBEEIROTEMERRO bR N ERMEIN TS, 2FE D, KiEmREGE
R DO EEIC XD AEAIREITESB) A A — (Motor Imagery : MI) OFEERE ) Z (K~ €T
W5 MI HISTEME L S 4 2 IR 3 SR B CEE) 34T L 7 BR ISR L S U 2 IsE L R CTd 5
ZEBHLENT o TR, MIARERE O FIEB) T 4 —~ AT EE RIEL TS A]
REMENR DD, T b XV HFEET, RIERESES LEOBEEIHE 5 MIABEREN OIK T2 F
DOILEGEENES L BT 50 TIEARWnhEER T, LR b, BEAEREIZI T 5 Ml
JOETFITITBEAZENKE S, RIETDH7DITIETT o TP A X WEOTHERH - 7. Hiil
AT A NADEEIZ LD RGERP M LT 2 L2, ERRSTEEEE L.

(2) FEMEWMEET (Developmental Coordination Disorder; DCD) X FEH D7 & 4 DFY
2~T%IZH B, FEEL-VVICER 2V DL 5T, EHRHEEZICHEOH LT L6
EEFEIN TV S (American Psychiatric Association, 2013). AT <7 4 v 7 L Ea—{lL -
T DCD RAZF1T 2 EB I & 58 OIRAR Z2[EIL, EB)O TR & FFHcBEE L TnD 2 s
D BN TETWAH. BIRIIZIE, DCD YIFER % E (Typical Development; TD) il &
HAT ML OBEABMET LTS Z L3 HESH TS (Gabbard&Bobbio., 2011).  Z @ MI fE
DO TWEET Y > 7 O] & T (Wilson et al, 2005), DCD O & 4 OEE):
BRNEHER I LEZLN TN,

2. MEEOBER

(1) XL B =2—%1T\, DCD K& @R E (TD) WOMEROZERAZHI LN T DT L.
(2) DCD O EEBORIEZ Y7 % A 71231, BFAEIEE OEL#HET S Z &.
(3) DCD OJFREM E L TIBEN TS ML RENDK TFIZOWT, Rt EREMSRE Lz
WEZITO Z L TCREHI E MIBESOBRER LT HZ L.

3. MROFTE

(1) DCD Y2 & TD WOMMKERED ZZRZ B BT 57201, MteA A —Y 7123 56X
ML Ea—&{Tole. 7= N— 2 FERICHFIL L 72 Medline, CINAHAL, AMED, The
Cochrane Library % VN THSE L7-. fZE YV — RIX, (‘child’ or ‘child, preschool’ or ‘paediatric’) and
(‘motor skills disorders’ or “developmental coordination disorder” or ’DCD’) and (‘Magnetic Resonance
Imaging’ or ‘functional connectivity’ or ‘neural pathways’) Cd > 7c. MRI & H0 & U7 idfEpe 1 A —
VU MEICEDHRICTHESN TN D, 72— RKvrx= U7 (BA) OIEE% 157> DCD
>TD, DCD<TD, &7 LI/ CRHE$ 5 2 & THisiESICBET 2 it g 2 s L7z,

(2) 3N 0 6 MORBLTFIL 454 (BIL 304, LI 154, FHER 4711 %) Z2xRIZL
THaEERORMEZ 7 2 A T08EL, Y7 %A 7o FEAEBECOWNTHRE L. WHil
EER ORI, EEEAIZ Y —/LCTH 5 Movement Assessment Battery for Children Second Edition
(MABC-2)% W7z, H % A£G 1E ®FF % Functional Independence Measure for Children



(WeeFIM) A I L7-=. MABC-2 ORIERR S, MAMIEE OBEREZ %7 Fine score & LA
BOWRE A £ T Gross score R L, 7 T RAX—0piaiTolz. £iz, 77 AX =L
THINTY 7 % A 7 Z LT Fine score & Gross score D74 fiiE L, Fine score * Gross score *
WeeFIM ([ZOWTH 7 % A RO L H I 21T > 7.

(3) 3mM 6 6 mORBFEN 2840 (B 224, &I 64, FHIFH 4.8£1.1 %) ZXRITL
THIESIOMBE & MIBEOBRZ A L=, 2IN#F 1L, MABC-2 D& A1Z X Y Motor Clumsy

(MC) #f& Non Motor Clumsy (NMC) #EIZ/3H L7z, PR, SEERE ) 2 #el L7 ki
THRZNRE LTcE# A A=V T AN ThDH NAT A MEE L. SINEIIREOLRE %
RUEBRBHONTZ SO I — REHRREN, PartA TlE, SEERIC~ v F LIEZEBNfih
Tekal— RZBRIRT 5 L 9IRS, Part B Tl, SiEECRICIEY, 4B GREDE
BuE LD IO RENTZ. ST 2 [, WUOEWT 1 [E], RIELT 1 E, IEMLT L EIOA
FF5EISEsE L=, fi#bri, 7 —% OEHM% Shapiro-Wilk B THERE L, Mann-Whitney U I
EER, 2HHO NAT A FORFEROELZ LB L., MCHEL NMC 2 5 D72 MI A
a7 OREREHARS729IZ, Spearmann O NENFHBEFREL & IV CTHET L 7-.

4. WrEEE
(1) =2—BvA A=Y 7L Ea—ITiE, 20D MRIFFENEG £ TV, ZOTXTOHF
78T, DCD WRITHEAETOMEZEHRL, £ <I1T MABC2 2 TRl S 7 Tuvz. RERIEX
LIZRT L HIZ, MOIEEZ DCD>TD OHA, xhiid % BA /8 CH/R L7z, #lZ DCD<TD
DEFEITE, HOTERLE., ZLOFETLHHREET%E (DCD>TD 721X DCD<TD)
TR THRR L. ST RN EOEAICE, AR TERR L. BITHFERERIC, DCD O
PR & U CRIBATE, SATHLE, KAMELICHEZ, /MM23E%Y4 L7- (Biotteau et al., 2016).

External / Internal segment
of globus pallidus
Substantia nigra pars
reticulata and compacta

DcD<TD M DcD>TD [ DCD <TD and DCD > TD [ Not stated

X 1. DCD & TD Di4iEEh o L



FrixznoomiAlcinz T, DCD R TDF XV b EMOIEEME . Ao — (BA3,
11, 19, 30, 41, 46, /ME/NEVD) TEBHNEL 2o TnDH I &R L7z, DCD VL, #H%
MRRm, R LBEAZRERO~Y vy F v 7 e Ete/ n AT —Z VR IERAEICMEEZ R TV D
CLEDBERSNTVWS (Gomez et al., 2015) . A OTEMEALIZAZE ML BRI & 2 &5 o> e % #iff
BIELIEMERTHLARENE X L.

(2) 7 7 AZ =225\ T, Cubic Clustering
Criterion Z % L, Y727 7 A% —408 3 5T

o LR L. MABC2 W r 7 2% °e
—DMOFER, HEHE 3 SOV T 24 TEHE &H 0.6 Type II
L7z (K 2). Typel TIi¥, Fine score(13.1+4.9)7% % Type I p b
Gross score (19.943.6) X VW H BEIZK » o 7= o 0.4 °.0’g “ .: .
(p<0.001) . Typell CiX, Fine score (5.9£3.6) & 558 ’;. .3’5’. ° ‘.
Gross score (7.5+£3.7) MDA a7 N bK<, | . n=45
B EZIL 7 o 2. Typelll'TlL, Gross score 0 ' = Type I
(23.9+4.2) % Fine score (29.5+6.0) KV A EIZ 0 02 04 06 08
&Ko7z (p=0.018). H7z, LfHOEAICI I5HEEh
T, Type IE Type ML D 18 A A% 4% U M6 4] 2. 7T AZ ST DRER

(p=0.070) 2BV, FH:EHEOHEKIZEBWT, Type L Type ML D H AN HEITE - T2
(p=0.046) . Ffi & FHTIX, Type i Type Ik VW AEFITIEL (AL p=0.011, p=0.030),
Typellld Typelll L W A EIZE2 > 7= (ZHF4H p=0.013, p=0.026). Type IiE [FHGHEB) LKA
EEN L A RIZE T, Typellix [HORHESR) & HGEE O M 5235 T, Typelllix DHLKESE) A
WHES IV ARICET] EWVWOIFA T THLZ ERRINTZ. 61T, Typelld 1 & HiE
TypelllD 1 £ HIZH_T, KROERLEF T, Type 1& Type HOF E H 1T Type MIDOF-E i

R, aa=br—va iR En IR ThH o2,

(3) MI (ZBhE T 4P & U Cfifll PMC, #fi &iEEhEr, EBATE/NIER KOV EATA/NEE,
KAMFEIERZ, /DM ERE ST\ b  (Hardwick et al.,2018). Z L5 DOfMEIE DWW < ©2ME DCD
ORI L FEHE L WD, £2T, Hx L DCD IZHIT D HFESORME L MI GEH ORfRIC
DWW LTz,

MABC-2 DA 27|28V 24 L7 MCHE (144) & NMC#f (14 44) O Hn, SEFkD

BRETRO NN (F 1, p>0.05). N X7 A FTIE, Part A (MC B : 12.5+4.1,
NMC % : 19.0£2.6) B L Part B (MC & : 8.5£3.8, NMC £f : 18.0+2.5) DiljIE A (235 T MC
FEEINMCEE L W b A BICHEADMERNZ E R BT 5 72(p<0.001). S 512, N7 R Fofk
5L MABC-2 O A 2 TIZIZWIEO MBS iz (r=0.81, p<0.05) .
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