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AVE R EREHEE BRI R EERMERZE 2R

E—EZ=ME
tHE REF

B BZANTEKFARTH#E (Electromyographic-triggered Electrical Muscle
Stimulation) &4t HEEI R LR M ELEN A R BEDRIEE - FHE KA LERE -EE
#it BRA-TREZAL LT -FTHALTAEENMI (TH2E) ~&4&H (THSEA - LY
4 ) HEM2(4E) - BMRBLORFE > CERAFRMY - Fi72h8k - mHEPH R F(Gross
Motor Function Measure > f§# GMFM) SiA &AM L - BB AL T T2 utn s §
% (Bruininks-Oseretsky Test of Motor Proficiency + #§# BOTMP) ik - £ 2k (E2) #8 3
R(ES) FEMBTREAM  ERZ AN - REXALEW I MALR LTHINEERS EN
BEXMAIRIA  EHAAEBEELTINR - SAHNTEERELHRCE - FHA2K - £K45-60
Ak R AR IIMA) RS EHRAAARENL - E2-E3MTUMAESHEALE £
BER] & o 6 TR EAUM A M Aw RSB AT AL gy ¢ E3-E4M B b HALZ WL A 36 fu S E BE
Frem R - MREFALFITRERFES /e GMFMI H/fe ~ 355 - /IO TR H K&
KAk 538 m8%k A - BOTMPY L ik R RESRARES - BB ' AHRERLELTUANE
EHBEETHABIREERBEL T BN RSENE EFEALER  REAFEHEE 8

B R XHRFFIE SR - (4186 % 2000;25(3):146-156)

RRERE - MIEERFWERIAER - VAR - ABEVEINAE » BEMREE - SEBERE—F

ENE
%ERE

f§14 i ( Cerebral Palsy » CP) BIE#TH
ZIERR > UEfFEES X - EHEULNEIEm -
TIEEF REEERM (positive syndrome ) » Kk
ZHIXEFEE - FTHREY - INOARYERE
AR BELCP 2YBERELHERCEREREN
(neurodevelopmental treatment ) B H » FLEH
BRENARERE AN EERFEFEER > WEHHE
IhRE® - SHER - FEE WERB SMEHEUT (rask-
oriented approach) - BIRERMEH (dynamical

systems theory) - BifF#EH|ELE 2 ( motor control
and learning ) Z$EH KT ZFF - 15 CPHE
L E R B LI E SR (A S ) RE
AATHRE TR B 2 B R MR EHENEThEEYY - tHFEE
A CP RE TR T HINEE R IEABR® - AIHREMTE
BAlREE B — R BAREIIR AT S AP 2R - i
AR AER S TSI BEBFHE 2T
B MRS TEIEBERETEREZH
FREHER® HEHFZ2EEALUNELS

GERAEERER WRERFLBHEN
BAEHEE  REF

ST LEBRTHR S RABRLRHELAL EZ  E-Mail: hfliao@ha.mc.ntu.edu.tw

Bk 8F1A168 #HirEH 8943718 #4284 8 %4H168
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(electromyographic biofeedback , EMG-BF ) Fj#
RBULABERIE (neuromuscular electrical
stimulation, NMES ) K7l CP REH F#{FILF
BI@ LI LA HEThEE 1) -

A E R g (EMG-BF ) S FREE& A =R
NEBEITEFEMNR » EERAH (feedback
system ) S ZIABEE R ERKREETHE
TREANTRE - BEAR > TEERERERFERHE
BN EE S SRES I TIIREE IR BN - Colborne #%
EMG-BF M7 9-15 GRF:ET CP SHLENTER
BREEN HRETTHAEVEREIIED=E
(push-off power) 1@/ » EMITERZFE - FE
B FEMEESIEINY Y - Toner LL EMG-BF ZIl# CP 52
HRE <« TEENE - EERET FEIRRET A AL
Jign Y - BHMEREFEANERE - AREIE
FO/KMEHN CP R EFEEE S Y - 8 EMG-BF &
HiR - EREEEIEEUE  HHABEERES
REAAER BERTEREHIET RN &
B A EMG-BF L1007 I NEEFE T2 B8
2 15 EMG-BF #30 B 7R B Z BRE[(19 -

IERER R TIEEH A NMES JIl iR QR 7
BEE  DIHZERINPAEE (muscle education) -
R g - 9D - (RETERE IR LIRS
R0 ERNMESAISR5 B, 12 BB RRE
A TUSEATLANL ST » FEHR 8 8 » HALA /1% (torque) 18
nen o FEd e B ALY A 7 2 AR LA B R A
BE B NMES &5 TH 73088 > SELEm AN
A Z 88 (fatigue index ) (KR! - Carmick
FEFI NMES A 21 B A K488 CP RE, Fi K
Th#% > BIRTNELRRITEFEEE - BET
EHERS - RN EREE - EE R 1
200 . Comeaux {HH NMES R 1274 3] 14 5% CP &
B IEETHLR BERE G BT E B RS S 0 Al REE
ETEDIEEY - B M ERBELE ZEER
THEERSTEEE  E5KEHR -

B TEMEREER  PARREAIHERENR
B FugEEHFRERPEHFRERCE
e - MimRIAER BB R BRI BETERE
EMG-BF 2 AREERENIE AL - HIL#E NMES -~ |l
BEBARERGSMERILER &35 80

147

(electromyographic-triggered electrical muscle
stimulation + EMG-EMS) - FELLEBFEREFEH
BEEHY - EMG-EMS 553 HEA 2 ILAGE
18 NEEES (attempt) HBIE—FEIEIF - AiE
HRARENIERMER TS5 RERBELEEKR
A ERERMMTHEREMALABRRE A
LB BEIREARMIIA—EEEBFEE
BIEEHFRRRZ HrY® - Field (#FH EMG-EMS
I B A E AR S AT RBERAEN
FRETEEESE R B EREEHERE - &
EMG-EMS R CP Z BRI HERR - Atwater #1047
5-16 FERA CP RES WAL EMG-EMS Fl# L
e mE AR TRRRIAL > FTRERBEAB TR R
BEREEZEANK - BEEHE - FILII8ESRILE
BE B {ET?L LT - BN EE CPHRE
AEBEMEKR  HUEAEHATE—-EER (single
subject ) EMG-EMS Z &R - A5 HHI B
F EMG-EMS 2EHR8 CP RE TR K LKL
73 TR MEE{EDIRE -

MRERHE

KRS B E —ERX TS (multiple
baseline single-subject design ) - B HEIEHTFT
H#ITHBEARKE (natural development) &2 &)
EThREES » R MEE Y LB TR 64 -

BRARTH

AW B EENERER 6-12 RRER CP
E RENESTAKSERY  "FRAKAEAE
BEITE  FREREGRES 182 RZIIHRF
- HES— 7K 7 EARBEEZHBE(spastic
diplegic)ZL & » SAE— W B/ N—F#K - BHEAHR
FiESER —RAMEBIERKBEEAE  E2HEEAW
IR ZEAER - TRILABHERS
HEMETESEELFHERN  AREREAENR
% MR FaTEZARBIER XA 2R
EIEE F i - RN HEHBRREERES KRR
% - FR%ELS (forearm crutch ) HIEBBIIT
F o EERGLURITRHES  £HFREF  HE
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AERERR FRIFAEERY > EMATEE -
B AR

BIEAHAE (B 1) £ 1438 g2 AR TR EH®
#A1 (baseline 1 of lower extremity * f§f§LB1) »
E3EEE 10:E8 FTRIEEH (treatment phase of
lower extremity > SfELT) » 11-14 8B T E#E
# 2 (baseline 2 of lower extremity, LB2) - &K
FELMERC FIREH TR HIE - Kt 1-6 85 &
FEHEHA 1 (baseline 1 of upper extremity -
UBL) @ 7-10 8% FEIEHEHH (treatment phase of
v 11-14 585 E R %R
2 (baseline 2 of upper extremity » UB2) - FHt
EEEMENAEIET FAHLLE 0 E2-E3 BEEY > B
HEUEMR T ORI HI4 -

%R LB #ARI#% (UBL AR ) (B 1 A) 2
Z 2 R@E (E1 » E2) » LT #id (JRENUT HA68
PaET) LTEE UT B8 R 1% 4 B2 HIE (E3 > E4 »

upper extremity > UT)

E5) - NEESERANARAERKENS (F
FH 9 IRHLAEE - BIEE(HERNL (hip extensor) - B
JE # AL Chip flexor) - f#L &L (hip abductor ) -
BEAWHL (hip adductor) -~ BR/E#EAL (knee
flexor) -~ BR{BEHL (knee extensor ) -~ FREEHN
(ankle plantarflexor) - BE#&E@AL (ankle
dorsiflexor) R EBX 7 BRALAEE - BIEEdh il
(shoulder flexor) - HHEA. (shoulder
extensor) ~ B4 (shoulder abductor) -~ fF
HeEaL (elbow flexor) -~ fH{HENL (elbow
extensor) ~ BEHENL (wrist extensor) -~ BEH
AL (wrist flexor )) (HL7EIE A RN —)
"HENEIHAEEFE | (Gross Motor Function
Measure, GMFM) - "fA& KT - BT B 58
P& . ZWMBFMEER (Bruininks-
Oseretsky Test of Motor Proficiency » BOTMP)
HEITIHRET & -

wk?2 wk10 wk14
LBl LT LB2
A L I I | | e l
El E2 E3 E4 Eb5
wk’7
UBI uT UB2
‘B
El E2 E3 E4 EbH
1. BERZE
2K 7
ke Instrument ) - HEERBSEEERER CPHER
BAERIS (maximal voluntary REALE - TEUILASFOER SR EREEe
contraction * MVC) 28) ,

FRESRIWFERE 2 (Nicholas Manual
Muscle Tester ; Model 01160, Indiana, Lafayette
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AL AC SR HIE R EOSBERRAZT
BERHEEZIWAMR S ¥ BRI EGE = XRE
FEE - BRZHERKRE 15 - FRPIEZMKE 2
B3 38 - BUAEIR LB ENMI 8 — -
EALERE — R EARERR T EN - EEABER
BTG -

Mgyttt ¥

THHEMELIRETFE (GMFM)HR CP REAEER
HFEARBEEREE® - AHFERETHE &
BREEET 2R TELNS  FIAEEENY
KA - SERETE EH ARG R E - LU
ERERBEHETIR  KTEFMPEER
73 BEKREPRHRESHEINLEETES S - K
FoEAUE/ B (crawl/kneeling ) ~ 35 (stand) -~ 7/
¥/ Bt (walk/run/jump ) = KIERT(E -

FITH 2 E5iE
EEETE 10 ARMABHRES - oS THE

B (AR/42) -8 (F/5) ~ FEE (stride
length - B{IA%) -
THREGRML - RO X HHEFE

BOTMP < FHHIfEE (test-retest reliability )
HEARREAZEREE (interrater reliability ) BRI
(r=0.87 - 0.9) - @BEBHE (construct validity)
NBUEZHE  -AHERENLESRERE
(response speed) - fRENEH] (visual-motor
control) ~ ERGEERBRE (upper-extremity
speed and dexterity ) ZIEMEEEEEZ (Fine
Motor Composite ) - HIFAEIERE B8 (point
score ) HIfE#E 80 (standard score ) S AE B EES

(age equivalent )% -
3

AHFFFE R AM 800 EMG-EMS (Automove
AMBO00 ; Danmeter A/S) > BRIESBEWT + HE
0.2 ms » 8@ FEE (biphasic square wave

pulse) > #5335 pps ~ F#/ K ERFHE (on/off) B
4 ¥ /12 % » BHRIEEEE B/ FTEEERG (ramp up

149

/ down) 1 ¥/1 % - EBRIEGEE LIREE £ &AM H
EEGEIZCHERS T - AWITRINTEE AL
Fi R ENESIISRALE - BEFEISRALA Z Z L
A RE - THREMEENERRGSZR(E] - £
2 ~%k38)-

HRARRZECHRAN SO RTEREH20 &
CP 5B A It e & f7 87 18 =0 1 B3 BIE A8 2 WL
NEEE  BREEI ARG Z BT R EEE
EESt » KA RERN IEEESE S ELE - B
KERS (RE1)  HbEHEEN - S EEEAE
£ EXENMNIB0  REEETEREAZSHER
RETHEE T - —RALENRIEFEE 50% LT &
W SIFT A, - B RERSITHREHEREREK S
#r - BELHEDHE (cadence ) 8§ - AAIEE (stride
length) BREEEEMEXKTEHREKXRIE (REF2) -
BIENT ERF BT RERE (hyper-lordosis) &
HESRE  #WEHEAGAEAERTR - Rt
ENENBHETIEME  HMEEEBANBS TREE
AERALA - REANEE L EMG-EMS B/ » INEE
UE R BETE O ETEREE S BERE - HIAARAT
TRE 2 NFE 7 2R AN SR B A E B R E B (E -

AWEEECEHENTH HHEIES RELL
B SERSE  HEARIREREMEZ CP RETHE
m e HRERSILOFSEEY » Sk - H
BOTMP FHHIE{EML S BRAERESBITE 20 » B
UBUER 4% - R EEEREEFRRER  £E
B AR BRI S FEH E (response speed) - iREHIE
#l (visual-motor control) i I HEE R BEE
(upper-extremity speed and dexterity ) (R
3) -BERAREFHRE  WEEARINAKE
73 - FFYE E WS R e (e LS 3 s UL 7 S A
BI{FThREFERE Y » Rt kel U 5 F a3l Bk
Bl IMMEEERITHRISREESE (pincer grasp)
FrRll R E AL -

TEUERAS 8E » EEEEEH48  —8
2R~ 8K 45-60 38 - WERE 5 78 (Rf -
Rl ATERLAT 1-2FEE R S © EETeE R
EE - EEBRMER S E SR - iR
AT~ ETEERE - HERES  BhEERE 5 REFFHE60
) K EMG-EMS i 40-50 4745 -
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= 1. B SRS

LA B AEE (kg) CP EERE
EfE (kg)' 498 (kg) '
B AL 5 1.9 1.61
8 I #h L 5.7 2.2 1.91
BEAL 2.2 1.4 1.5%
Fst JeE, 1 AL 6.3 3.3 8.6
FHERE AL 3.3 3.4 4.7
Fi fEE R AL 3.4 - -
BB AL 3.5 - -
BRI B AL 5.9 3.1 9.4
B {RE AN 0 3.4 5.11
BB 2.8 3.6 3.4t
AREEN 3.2 3.8 3.1t
R T R AL 5.8 2.4 9.3
FEERE AL 6 3.9 12.8
BRI AL 2.5 - 9.6
BiEil 4.5 - —
"B (1999) 2 %
T2 WL HI 2 B A M T SRR )
Fz2. ARFECITENRESEEL 6 BREETHE
El E2 E3 E4 E5 6 B ERE"
WE (AR5 36 38 47 50 49 68.4
T (/5 120 121 125 127 125 144
FiEE (B853) 60 62 76 78 78 97
" 3|8 Campbell SK (1995) : Physical Therapy for Children
x3. AXFEAEABRE R - RARKAIEIMEFTFELSR
SRR El E2 ES3 E4 E5 7 BB B
(point score)
e S 0 0 0 0 0 6
TREhIE S 5 . 4 4 3 4 16
TEEE
B BEE 11 12 12 16 16 30

*2(H Bruininks (1978)
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EMG-EMS ERFZ BT © 1)@ (attempt)
 BEREBECEELS -HEEAEXEEE RN TEHE
& 2){EH#Hl (detection) » B ACEILEFIIER

BESEE © 3)F Eﬁ'ﬂfﬁ (threshold) - LIEE@ETEC
WUEBEZREEE + 4)RE (stimulus) - EBEEFHIK

M HE f"ﬁ'k)‘i"‘“”‘ﬁﬁﬁ%@@iﬂ%ﬂﬁ EShy|
REBETHBFREIMECEZHOAEE}E - &
EHEEN R ERE -

TRI&RF X
REERE @ BEWRATRENIL > ERERR
1 B B P B Y AT B R UALRR R » B R HEET

BEHWERESSBECEEMAWE  REEHE

F¥ (terminal range) » AT LHEESE (ASIS) BAS
FREARZED 5 ¥ BEE AR A KERZ

AVEEVEE - AR 3 AN EE 80% RRIE -
AISK - BEE BB N ERBUA SR - KHEAN > I
BERELHER  GFEINERRRTAMKIH

300 ¢
250 |

= 200 |

150 |

o

2 100 -
50

) il L

L

151

ZBETT - S {E S I E R G dh i R AR AT —
& o

AL AR A X

MIERE @ BERLE  FRREL  EHRFBR
FEEEE  SEESTRREFEEERN R
% A& (terminal range) & FHI > FEIKHES
o BN 3 BFEHLEE 80% FHREME -
A - P ERIER BN B TR A e B f (e B R
LI &is8iiefIES (pincer grasp ) 7R ICITHE
ERMENCN EESEEAMERg EHEFR
B

MEEE - BANIEERZ 16 X EMG EMS &
% MESEEEEINFEEEERER £ -6
W= (E2) - BEEEEZ 8 X EMG EMS
B SERESERESEN  AFENEEFHRA
MEhES -

—— right
—A—left

i i

1 23 4 5 6 7 8 910111213141516 ERRH

2 TRAREHERNIERESRL

7@

R

IRETHEIL A Z $14L

HRAWRER CEHEEIS EZIHIA -
ERFENREASEAERMAEIZIIE /5

EHIGA BB RN - FAEERRETE th 30 BRI AR
T 2/3 RIS - ABHLIERH SRR 28t -

RItE = EHEEN L EEKXR AR - LBI K
BEEEINOE TREMIAZFENG - RF 0.5
NTEAZBE) - fELT F o ﬁﬁfﬁ?ﬁmmﬁi@mm
23 NTIRE 6.3 AT WTEFHEINBE4 8
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152 Hmx BEA

F5.6 ATIEMIEREEES - FREMREIS B
WL - BARN > BEEVNOHLEEM - 1
LB2 B AL T (E3) -

UB1 FFIECR © 72 3 R EhRehE Lk L
TR K - E2 EE3 M ERAILDWERET
B RIAISEmMZ 28 - UT 8t e LS
B3.2 ATIE 4.2 007 - T LEALTMER 4.5
INTEES 8N » MBI EREN - Wtk
HEHS - BEEN - MFENGEEEEED -
UB2 il ERALJEEE TREER (B3) -

8 -
~6 L —h— BAN
& —A— TEHSI
L4 - —,— BEN
}\.’ —B— FRTHIY

2 b
=2

o " EEARE

El1 E2 E3 E4 E5

3 LA 5 KEFEAER

IR R DR AR

LBl th » {TiEShHEe A NP RES | 24 -
HHOS5E /0 BEI1LAR /4 - ELTHH (E2F
E4) BRSNS EE2AS - BE1LSAR/4 -
LB2 (E4 £ E5) hH{THREERYE (£2) -

ISR AT 5 GMFM Z % %

El1 £ E2 k; E4 £ Eb Wi &k - E2 F/E4 B
fehniEr o 1e/ E R E R RIRELT - FEOL
F90.5%#8095.2% - w4178 B KB E Lk
RS~ FRUESTIRAE MR BB RE S e ME B 61.5%
N 69.2% - Wi/ M/ BREE S BE 22.2% #£5 F
27% - RBETESHEER L TEERE g
(E4) -

2 4k AT %% BOTMP Z % 1L

El 2 E2 & E4-E5 ERER (¢ - E3F|E4 AT
EFHER - UBEIKEMENERR > ERCHE R BT

36

t2h5 8 (point score) H 12 38MNE 16 73 » &
WigmMe BHEEEEERCERBREHRWFER
WEFMEEEREZRE - HMBEIEEE AR NE
(F3) -

FEI EHE2 mARAIRT » AF LR TERILAIE
S EEThEE S At MR - TR MHAENINS
HE2-E3 BtRhEAGEIE M (H2.3 T8 E4507) »
EEEEEIE T N BRI {E R 0E
A MEERR 4EBFTEHE LA (B3) 74
IhRE FE R E2-E3 5 ERHAfth H 8RR o - %
E3-E4 BREINEMNEEF - GMFM &/ BE Rk Uk
H > £ E2-E3 HARIFAARER T » E3-E4 ERIAHIE
choy 8t e diod © {BE / T/ BkRIRA E2-E3-E4 £
g (E4) - m LN ERSMENEINRERE E2-
E3 MRS BHEHFF TR HE ES-E4 R
BHEEIG D (%3 @ 5) -

[—o— /i —a— tii1  —h— E/H/R

100 F o ot t————e

80

S — " -
:_,2/ 60
& 40t
T o0 | —h—t—h—b—A—A—A
0 i 1 A H 1 1 1 J
El E2 E3 E4 E5 BiEAXE
B 4 HENMEDREFFBRORFHEHR
50 r
40+
~ A=
=Y 30 B &
= - s
2R
fr 10t
0 1 L AL |
El E2 E3 E4 E5 BIERE

5 HHENERIEHENESKEHERER
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SR

L E—{EERRERFIHFEH EMG-EMS
INREME LB T ITHL ISR - B KB EThEE
—EEBE  HERFSEFEEER  REHEN
ML EEE Y o KWgeIlsEs CP B EMNIL 38R
kbt TRINODEESENREEREESEE -
Damiano fEFENREME LB TIIMR CP L E B (HH
AN+ WD RR R I 75 5 RE ThEE /5 T AN eI Bk
F® o KL% Damiano T3 + FEIEINEEE R B
Tal#E CP RE R 12 JLAK » {TERE RS HEE
b £ GMFM & / B/ Bk IE B ARSI - AR
FERARLLCD o REtLThREMEAL AR 7 TR IEThRE
AL TTRNRR A 1R 8 i 2 R~ BB — A BEET < B
B 9EBR 2 BRI LA BL 3@ hndt - EALA 2 il
DM TR EER S B a3 S IARE
FE AR M A AE e - BEF R E LD EEE s
WA -

SR EER ISR - FRRTATE AL E
@ st DLERCEE R BT ERE SIS
$GHAZE S - Francisco Ll EMG-EMS 3l m% 8
BifREAL 9 8% - 4% - #88 (Fugl-Meyer self-
care ) BEXRHHEBEHEHGTRBEEES Y M
Atwater 95 11-12 5§ CP A E 2 EMG-EMS 838 »
HE3 XREMHEEII KL LR EEEFH
(movement time ) % H ¥ BIRIETISEIA LIS M
HEEEH{EFER (Peabody Developmental
Motor Scale - PDMS ) HoiEHENE 45 B R o
7> McCubbin #5¥ 10-20 3% CP R ENRHEHILL
Jik 6 3 » TEENEIFRI R SR EA S EE (rate de-
velopment of torque ) EHEHEEAES Y - (BHYALS
IR BN EEE - A5 E R MR MENE
FE L EECHE BB IR ThEe S w R B -

WFtEE R CP SRE TR I D R T E E e S
W HHEBNFTHEERIEAERE (r = 0.59-0.71)%" - CP
HETRINNDHREEERE 0% - FILAL 315
Al ENEChRERIRIG NN - MAL 1SRG E) < %51 %
B rEEFEENFEE] (exercise specificity ) » ElF
HENMFEEEEHEET  JEIRSEECES
OO ARG T R B N EITILANER - BRLD

onh

153

BHEEIR 04T » £ GMFM hihi7H BB EI5 8% HIE
# 0 TR/ H/BEE Pt E 5% 098 0 » tkDamiano
TEFENREME RSB TALIAEE I 1.7% 8% » WItE
LA B P BR R S T R LA 2R A AR S L FEZ R 3|
L8 DIERIFCRE - AWFEEITEIEED -
HEEI 11 AR/ & HbSEaemes S/ o &
IEHRIEN0 16 24388 Damiano #5 R A5 - FERHERA 2
AL R ENETHEE NS R B EHEE R ML » BRI
B {FIIREC RIZE M AR LA BTGB 538
BB A SR IRE LRSS -

AWRBE—AE  SRUELEHNERS
EEEE - BIEELEE S 2R - METAMFERERZ
BREBETHEEEE LA (ramp up ) FFREAE
RmER R 222 ERBEERRE  FhAEE
ANSZRR 5 T R e T LB R R R R /K B R
(on/off) HRIBEFFEAME - FIHEE ERINEET
RELAEWEAKNE  ER BB S ESRE -
RETEETHERERITHER  (FEFHED
BIREITEE RIB I WE  RENRBFHITE
kT 2RI EZ RS R - KRBT H
FREE AR ANE > UL EEREIEES
I\ 0 WAL AR - A EMG-EMS BiE SR
R EHERYSE DRI EMG-EMS #HTH
2 -

2xFH
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Effect of Electromyography-Triggered
Electrical Muscle Stimulation for
Children with Cerebral Palsy: Single
Subject Design

Shu-Mei Gan Hua-Fang Liao

Purpose: To investigate the effect of elec-
tromyographic- triggered electrical muscle
stimulation ( EMG-EMS ) with functional resis-
tance training on the muscle strength and gross
motor function of children with cerebral palsy.
Methods: Multiple baseline single-subject design
for a 7-year old child. with spastic diplegic. Du-
ration of baseline 1st was 2 weeks. Of the treat-
ment was 4 weeks and of 2nd baseline was 4 weeks.
The case received 5 times evaluation. Between the
2nd (E2) and 3rd (E3) evaluation, the lower
extremity was treated and the upper extremity was
as control. Both of the upper extremity( UE )and
lower extremity ( LE )received treatment between
E3 and E4. The evaluation included maximal iso-
metric contraction, walking function, Gross mo-
tor Function Measure (GMFM ) and Fine Motor
Composite of Bruininks-Oseretsky Test for Mo-
tor Proficiency ( BOTMP ). The gluteus maximum
(GM) and wrist extensor (WE) were chosen as the

training target muscles according to the evalua-
tion results at the 1st baseline. The functional
training with EMG-EMS were applied to the GM
for 8 weeks and the WE for 4 weeks. The child
received treatment twice per week, 45 min. to 60
min. per time. Results: the muscle strength and
the motor function did not change during the 1st
baseline. During E2-E3, the strength and motor
function of LE showed improving, and they were
not in UE. During treatment period, the
strength of GM increased more than the other
LE muscles, the increasing of strength of WE
was similar with the other UE muscles. The
walking speed, stride length, GMFM, the up-
per extremity speed and dexterity of BOTMP
in the treatment period were better than those
in the baseline. Conclusion: The EMG-EMS with
functional training can improve the muscle
strength and the motor function in child with
cerebral palsy. (FJPT 2000;25(3):146-156)
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motor function, Cerebral palsy, Multiple baseline single-subject design
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