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£ HEAEET R Bose JIE S B
FRIEIE T HEIEE EEAE 0 M EREHY5E
BEESPE2HNMET — - BEIE A ET)
it (attention deficit hyperactivity disorder, ADHD) fy
MHRAMEE - TERZ NI BEREEE - K
BEGRE Y R a7 YL - SMRE DB A
BB A Z PZERTT Ryse B BRSBTS S Al 5 5
Ko CHEBNR e g B8 - BEEEEK
o T 2R RRY (Brodeur & Pond, 2001) »
TERI A - {5 R T T o i 238 B R A L B /N B 2
5 15% 5E{ll B ADHD » H iy 5% i B2 B
Ry ADHD (¥~ RAE - mEr >~ EHE >
2002) - 554h - FNFETE (2006) {5 HEE TGk
HEERE H SZRK (Swanson, Nolan, and Pelham, Version TV,
SNAP-IV) & & K children behavior checklist (CBCL)
HIRE AT B oy B3R T - f5HI 2= &5 5 ADHD
PRI 7.00%-12.04% [ > BUEARPTAE R 5
BEEENEEFKRN Y — - ADHD 28 H = {# 3 2E
AR JEE PR (attentional problems) ~ §5HIH
Y F2e4] (poor impulse control) Eil i & (Y #i{F R 2 E
(excessive motor restlessness) < ADHD ZE 1 ERTT
REANERGAE > HERENARGHEEREHK
RS - R AR = B S A BT R 8k
TEIR - BEARH 50% BE TRk Ia R EE i Ty
RIME @ EEEERA G B EEFRIF - &8
BREIES TEENHREEER  BRECET
FREE RSk (Pitcher, Piek, & Barrett, 2002) - ELj?
A EESAZE - ASCEHE ADHD 5B Ay 0 A4 B A%
ot AL 8 o 1| R X REL R SRR © 7 A L HE S S Bl B
HIBEE SRR T A - SRR TS A
Sl 4k ADHD 5LERYR S ©

& ~ ADHD 0B A B B

AR » HIRRH AV B 7 B2 B A
¥F17> ADHD i IR 3 2 HL 5 PR AT A T2 FH 7 BR300 e 4K
EER S AR R R o FF ISR AR R R R
YI&E 2 (dopamine) 57851 JE » &2 B H)
Pe i L BE VR Bh 2 > [EEF LR 2 (noradrenaline)
Gy G Z e HECR S IR B B TN
FIhAE 0 il ADHD £ % K % 2 B4 I B A%

(Barkley, Grodzinsky, & Dupaul, 1992; Vaidya &
Stollstorff, 2008) - iz & i & i &L 4E V) E % 4
(catecholaminergic neurotransmitter system) Fy5CH#7 -
THBEZEREHEREN R fEEFEPER
17 Fo SRR W6 1R 0T T 3R 6l ~ B SRR - RE
TEENEHNE] ~ PRR1EHE Y 4H 4% i BE A e 5 2 P
AV REE . (Faraone & Biederman, 1998; Swanson,
Castellanos, Murias, LaHoste, & Kennedy, 1998) -
Zeeuw et al. (2008) Z2EL#L 38 4 ADHD 6-13
7% bt B B — i SR B AV B HIRIRE 1T - oA EAE AR
5% K2 JE 0% [ (stop signal reaction time) ~ “F ¥4 7 i
B [~ {E f2 N 2 2 {4 % (intraindividual coefficient
of variation) DL $Ei5R % » %3] ADHD 5 % 11 &) F
AN HY % I BE 77 (inhibitory control) b AH & # 55 -
fi 42 Bt 77 5] PATE £ & 1] ADHD 58 %186 77 9 B8 5
21 (Zeeuw et al. 2008) - 17 (inhibition) ¥} 2 &1
PEf b SR EEE SRR R AR R M SR R R
BEHHNEIT BB 2B F R - 6= HIHIBERYAE
IR0 G S B A E B Ok e B R R S BT
50 $8 25 FE 4= (Huang-Pollock, Mikami, Pfiffner, &
McBurnett, 2007) < 73 ffriik = HIHIBITER B - &R
Ry 2 BIFF IR AR BRI - SRR ST ECRE IR 0 B
{5 1k GRS H BRI B2 USR5S - BA ADHD HY 1 i) i
¥ 18 F2 #5745 12 (slower inhibitory processing) » [ Z.
8BRS A i P2 R MBS el - B A BE R R
$i 2R 2 fH ¥ 8% = (Dimoska, Johnstone, Barry, &
Clarke, 2003) - [f4p Desman, Petermann, and Hampel
(2008) » ##H F§ Go/No-Go task ¥} 6 fir ADHD # & &Y
(ADHD-combined type) FaZ ~ 6 it ADHD J3: & Jjfik
= Al (ADHD-inattentive subtype) 5EE I 6 {7 fEFE 2%
HlsH R EARLLE - E T EB— T %% - ADHD &
A5 B B IR 8 R B R R S Py A S B
EAh » EFEEB 48 » ADHD X E k=85
B P T W AH Y B S AR V18 R e ey e 2 B e
WEEK - BIfERVEITELHIRIEYThRE - BR AR AT EE
(prefrontal cortex) E¥ - Rubia i 7% B[ 5% FI ThAERZ
LR R G (TMRI) 822 7 fi 5% ADHD 7 /D 4%
B 'F K2 o v #0142 BAL B 1 S B Y BRf e T G B R
RE - SBBACEIEIHIE - 1275 T JTAYATEHEE (right
inferior prefrontal cortex) K /£ (left caudate) 2
WEYRAYE(EIEE (Rubia et al., 1999)  [NFLHEHIF]
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FHEERHDRREAN S BB IF AT HY A 18 e Bl B8
EE

H AT ROE B J1A 2 BB B E 5B B % T
R > FERDEY R LR OHEEE AR (EEEYE
2007) R E - EEYLEREEA L RIME - Gl
{SEFFIfEE (ritalin) BEIEE L - T 2E0F A K 5 B2 A
N2 B fz 5y s (Hiither & Bonney, 2002) - {H 2371 HA
HL > BP0 B S P AE I L
1 FR 2SI R 3 FE. (catecholaminergic effects) » ZEL
R BREREE EIFER S 1B ACH 222 ADHD 50
EThRE - LHEF% ADHD S E 1A O E R
A RERS IO S 5% JE s (Elia & Vetter, 2010) ©

2~ 5 A0E BN B (EIERR
#f ADHD Ry %

A > BNIMNEE TR AL ADHD b B )
RE T ELERRITIREHYAHRH ST (Hung et al., 2010; Liao
et al., 2010) > DURE B/ SR ADHD g2 28
PER (52T - 2010 5 BROARK > 2010) > &5IREEIR -
BN HY RS R R Y B U B R & A
FrE#ETE  E PN B ay i  -
HEE NGRS AR B Sk B 52 8 7F 31 R
B DUN B o

— ~ FEGEBHRR

WTEfE AT A SAEBL - BT R EL AL fH
IRYVE YRR Dishman BT 78 E B 22 20 1% o
FEPNIEE ERREAVE(L - SHE > T @AY E
B ERRZRIREE BT o ACER HA I D A I Sk wT AR T
BEPEAZ (locus coeruleus) ~ 75 { 4% (amygdalae) Eij&
5 #% (hippocampus) 5 & I3 2/ §E 1Y & V4 (Dishman,
Renner, White-Welkley, Burke, & Bunnell, 2000) - ZF
SHEBER BB ETHRETPE % - Y
S L PR A B0 i - T BRI R
25~ MUER R LLRIEE FRR RS A B S
BE O 26 AR Y E AR Y (Meeusen, 2005) e

[FE &1 23 B, 24 2 RS 4 B i B At - 7 R )
Il Gk B2 T T f R % & AT (neurotrophic factor) LA
Pt [ mRNA R/ EEG - RIGED NS & - s
8B 15 s Y B LR R D RE A AHE % (Hollmann,
Striider, & Tagarakis, 2003; Kubesch, 2004) - J..H )&

RS DIRE B R A B VIR - ERRIETHE A
EPOLRNEIEEE  BE THEN - FERE
fEEECTE (Duvernoy, 1998) © 55— > & EIEX
SRR EERN T FEEHAESRIL M
AEHIAE A HE KBS IR & ~ SRS S Ui 8 2 1S
(Black, 1990; Rogers, 1990) » B 0] fifg &85 B 5[
e g HE 4K (Gomez-Pinilla, 1998) ~ B 1 i 42
75 & (Erickson, 2009) » 55 B #H B A0 HIZE H 158
[EHETERA % (Ratey, 2009) - BNFIIRREE B E A
HHEZE > Quaney et al. (2009) > 1 EUE & HETT 8
HESEIGK - &R 8 Hig » BEIVERER
HURRE » DR FHREE R TR E B I SR
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H12 B {E 5l 48 (sensorimotor training) & & Al
B 8 B R R B A AT Y S Bl SR R A
K1 B E 3 4F F 5 H Y f1E #E R0 52 Z 40 Bl (R A
Toh ST AE > o AR M R - IR A JE A G R
& (vestibular-proprioceptive) ~ fi#%& (tactile) 7 /& B
e 2 ] A T DL S L AL o ST SO Y B ER ~ BR Sl 17
3 (visuomotor coordination) iff H J¥ 8 H T H H AL
77 (Banaschewski, Besmens, Zieger, & Rothenberger,
2001) © Kiphard (1979) 5 X152 B {E Il Sk A= 2 1 75
¥ B E RS R BN A PR B E) - P DURIE B RS SRR
R ENCEEERHIAE ST - M B e A PR RIS
15 - Haffner, Roos, Goldstein, Parzer, and Resch (2006)
#t¥ ADHD 5 5 1Y ARG BV s st Bl SRAZ 031148 -
Bl s n AR E SR - ST BT
N RIBEEISRE AT R BB 4 Pt L A B
Z BRI (Eggert, Johannknecht, & Liitje-Klose,
1990; Eggert & Liitje, 1991) DA fz ADHD 5 A
fih 5 BE 7 BA B4 T (BRIAK - 2010 5 Banaschewski
etal., 2001 ) -

R AR FRARER o s M Bl SR S
2E AL A1 % 4% (neuromuscular system) IfjgE » JC H ¥
AP fiE 4% 2.4 (central nervous system, CNS) » AJ
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FIHHZEHYIE & » JEALRSE & TS - Rl E
IR RS B EH S R B ALAE (Bittmann, 2002) o {E 5T
B o 23 ) = 1 2 [ A G Rk (3-D MRI) #8522 22 fi] ]
JE HY B B 5 )l R 360 T RS B0 Y 2 28 - 1 R A A e
W - LGB 2 FE/ NER TSR - 1 R 5/ NERE TS 2
by AP R ER A2 el A e TR (A SR AR o B
E AR & hMT/VS Bl 7E 1% [IBH THTEE (left posterior
intraparietal sulcus) AYE &1k A T (Draganski et
al., 2004) » MRS F IR e EBIRE /T > BEE TS
PRI P Y £2 7 P RIS S AR AR By 28 - 1T 22 A AR ik
e TEE S EERARTINEY  BEERE
fiE AL B B B RS o DRI LR A Y A ) L HE
HE 5 SREL R B EFI 9k > ADHD 52 AH IE
[ 2 @

B~ e

SRS E B E 0] DU MR - 0 H I & Y E)
SRR R E - HA DRI ARG E S
B SRR RIS H II6E - R A S &R GBI IE » &
AEFELIEE AR B  E P HEAES S EE R
TIEUBEIHIRES: - (H#1 % ADHD 5 Eag st S Bz
A&k > BrT 7R FEH B REEEN IS S ARSIk
> BRI B4R ADHD R Ay S Bl - At
NI ok T A B R = - S AR Bl ek 2 1%
FTOEMOHEERTG  4T i E Y O 5H 8 55 R IR b
RGBS A o WIEEBE-RH (Trocki-Ables, French, &
O’Connor, 2001)

i ~ RAWFFEST 1)

AT ACET 2% B2 8 PR R B 3 Y 1 A A B B R A
BENEE > st HEBE S EREE LR
THEEGR ST BLAY I8 - FTaf By B e S & A A
[FHYE S TR REB IR /T > 45 T IhAEA e B AE
BRI R B ES R - SH R - D e
A FRAREE o [RIE > SRR AT DABRET A EEE) TR -
R By AR AT PR T T Y R B ' T
REIHI R BB

253k

St (2010) o Zkrhs B Y ADHD 5d % RE Iy
Ml 52 » SRR Z R Tam sl 0 PRERG - BIT7AS
BREIENERG 2 AL -

A~ SRAE - mEF ~ ZEHE (2002) - RETT
Fofiide EFTE T - R Bk BE 22 5
R T - 20T - ZE R AEE TIE/ N -

BRI (2010) < HIEEBH{EGNBRE Y ADHD 555 -
PR HIRE 1 < 528 - R Z B 5w S Bk
B BINIRS S R EIER B2 A AT -

HIER4E (2007) - BEESEFREANEE IR BENE
FUE o FAPGHLEGE > 261 3 > 12-16 -

BIFE -~ B0 - AR -~ MR - HRE - S0F

(2006) ~ £ JI#AFE BB AE - SR Swanson,
Nolan, and Pelham, Version IV (SNAP-IV) &3~
EIE ST - ZENEEE > 20 114 %5 > 290-
304 H -
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Abstract

Recently, more attention has been paid on the problems of children with attention deficit hyperactivity
disorder (ADHD) in the world. Due to the attention deficit of children with ADHD, they always have barriers on
learning and have the problems on behaviors and motor control. Clinical evidence has shown that the dysfunctions
of neurophysiology in brain cause ADHD. However, medication and psychological consultations are the common
treatment for children with ADHD. Following by the progression of sport medicine and science, researchers
have found that exercise training for children with ADHD may influence brain function directly and improve the
secretion of neurotransmitters in brain. Therefore, this paper reviewed the related literature of psychophysiologic
mechanism and exercise training on children with ADHD. Two types of exercise including acrobic exercise
and perceptual motor training are particularly useful for children with ADHD. The main benefits of exercise
intervention for children with ADHD can be identified.

Keywords: neurophysiology, aerobic exercise, perceptual motor training, exercise intervention




