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2A YePdtHCarr & Shepherd, 2003).
dAeE 9] 7)o Aot Sl oFs FHEPEoIU &
Sl tiet Zof7t AljtE|o] EE-S B3l vhekdt A2
£ Wolzol= Aol #E5s Hrk, wheba] AR]7)E2
ARk £=9] 718t ofu} of5o] HAEgolL) o] o
EEE, 29a guAgoAE ARRe WA "ot
(Case—Smith, 2004), L2|H= /Juiu] of5ofA] glofA]
AA715S AR AR 7152191 ot opuet gk 4
Y} AFS]E] Zofof| o]27171A] FH IRt Aok WA Het,
oA A dutn] ofso] 75 F ] $13h
thoel SARHo] o] ol fitk, Tl % 717]%01] FEF
<oA= A7F 2E3E5(Choi, Park, Lee, & Kim,
2013), oA AR 5 AFdhs 5 SeAR
(Ko, Oh, Han, Yu, & Jeong, 2008), 3=Ar%]9] 229
@GS SFESPL 59 AM-S FHSA7)7] 1%t A
A4 =222 F(constrained
therapy: CIMT)(Bang & Jang, 2017), RRXRE=T5 A28}
o 2o AR A7) FIATIE HED AA
HEET0] A8 (Kong, 2014), AA| 53017t ol e &
JuH] o}50] AlA7 15 A7 ks ZegC
2 7WEA7EE ok&S e (bilateral training using
virtual reality)Z&(Park, Jo, & Lee, 2015)7} Al Z=%1
L e = d e N = N A S S e e
(active tactile stimulation reinforcement)(Lee & Song,
2009), BAA It 55AQ Folg X571 9ls) thek
o A2 Alshe o=AQl oA (snoezelen) L2
I (Hwang & Jeong, 2011) ¥4t ofle}, ¥5HEE& T
ZX7)7] St A AREA] 1 E Z3=(interactive metronome)
(Jung & Kim, 2013)0] A= AR i},

2 2AYgA| gl o= Aol H87ksE AAA
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McCluskey, Coghlan, & Tooth, 2013). &4 49 A+
A= AAARQ] At e LA QAR ohet

AAARN AR 71 Fdhk=t]l L ouizt §7] ool
(Lo & Baum, 1999, AYAizAYe S 491 o o
Ao ATE sl (A 2AE ﬂl‘io}l‘ Zlo] vij-¢- F-Q8}
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2016). 2L} HAuH] o}50] A7) §AFA7]7] 9
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10 52t o]FofR|A] Akt A7 15 7154l AR
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©2  PICO(Patient, Intervention, Comparison,

Outcome)E ARSI, 1o W AIRE A ekt gt
TP AAA el A-EAk 9 A ARE =24
o7 7|&d)Ysll Preferred Reporting Items for
Systematic Reviews and Meta—Analyses(PLISMA)2]
7tol=gfelof ulel X3t Moher, Liberati, Tetzlaff,
& Altman, 2009), Q-tol gt A &2 91939 52>
et FcHFigure 1),
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1) 279 2™ 2F(Level of evidence)

2 A7y dA 2 W] S8l Arbesman,
Scheer$} Lieberman(2008)0] AAIgE A7]8F As)S ¢
3t 279 AE2 4F(hierarchy of levels of evidence
for evidence—based practice)a AMESIATH TALES
T Told 2 VE ASS HolglaL, o 12 AAIA
o vEREA, R gzt dE EfskaL Sk

391 of records identified through
databases searching
Identification ‘
132 of records after remove
duplication
|
Screening 259 of records — 232 of records excluded by exclusion
screened of records excluded
|
o 27 of full-text 15 of full-text articles exclude:
Eligibility . I ] . .
articles assessed for eligibility used other interventions as well as
rehabilitation: 7
Due to age: 3
Due to improper outcome measure: o
Included ‘ ‘ 12 of studies include

Figure 1, Diagram on process about searching process in this study
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2) HH=ER 2 22 Methodological quality)

2 AT HREY A 28 BA87198 Downs &
Black Criterias ARE3ItHDowns & Black, 1998).
Downs & Black Criteriaz= 26712] &=0] 57]9] s}
(sub—scales)Z WHrolA] Qltt, A+AIE ofsffsh=t]
B3l AR} AZEP=AE dolHs B l(reporting) 10
%, AFEYE dust Al 4 QleAl Yolis oA Bt
Y= (external validity) 3528, A9} 2ut=A 9 oLy
Aol ofet 4 ebd=(internal validity) 1353, 18]l
9] (power) 12502 =] Qlrt, = 79l 0~5
A, Harof|A 1 3kmo] 0~57, 1 9] 3 0~1F 0% &
EITh Atk F0] 267 o) wf e 20~25%8Y
AL o 158~194Y AL BE, a8 0~148Y A
QL UB(Strong, Jutai, Elizabeth, & Evans, 2008)2
2 Uepdtt,

0. g+t &uf

1. S| AN 4z

& oA AtA T 240 /\}~€L A 2 197
o|tt, TAZ|EHI O R 279 428 AHHRS 1| 4=
Z 10] 270, 4 17} Ol 42 o] 27H j@ W7} 47,
283 422 V7 A740|Qith E ATolA] ARAAL Al
Ao} T AT7F 242 33.3%= 7P %{_o SR H
A3 gzt Aot 38 A% wm At 2k ok 16,7
o|3itH(Table 1)

Eguh] obgE LR A7 el HiRt T4 <

ol gk T 109 7he] 3RS A Ay F 12719
w=io] Ao r AREet Am 3 AR WEel
2008 o] -2 sfjujr} vjsgh 4=9] fﬂ?ﬂ APx]of giet,
7 Qo] A e AuEgke I-& 200993}
20134l9]|, £ M- 2010413} 2016%1011 o|RoiH 1, 7}
2l 2ol 201790l 42 Vo] A7} At Table 2). 9

o] WHEA 22 22 Downs & Black Criteria® &
Ak, I A3 9 AT 107, ‘HE AT 22
UepthTable 2).

3. G+ & A SR

3 Qo] oI Mo wm}h ciE3 4%, o7
AA AR 4, Stk 402 T

) e A8 i 2, B 2 A9 sl
2ololh, AR B RS Aehike ofEo
2 up) 558 329 Hoklzh 87 Aol eRt 4y
2 NIES HG(66,7%), 1 9] HAY Ak, B2
opspAub] olgiek, oAt ol5e] HEAL 8~104] Aol
7} 71 w66, 7%)(Table 3).

o AT, Aol AR AL 4Tl
2] gz, Apulelt ool mhet 54 717k o

Table 1, Hierarchy of levels of evidence for evidence—based practice

Evidence level Definition Frequency (%)
I Systematic review, meta—analysis, randomized controlled trials 2 (16.7)
I Non—randomized two group studies 0 (0.0)
I Non-randomized one group studies 2 (16.7)
v Single experimental studies, survey studies 4 (33.3)
v Case studies, descriptive review, qualitative studies 4 (33.3)
Total 12 (100.0)
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Table 2, Evidence level and methodological quality of included studies

Authors (published year)

Evidence levels Methodological quality

1 Bang & Jang (2017) v 20°
2 Bang & Kim (2016) il 24
3 Park, Jo & Lee (2015) v 212
4 Kong (2014) v 207
5 Choi, Park, Lee, & Kim (2013) I 252
6 Jung & Kim (2013) v 18
7 Hwang & Jeong, (2011) v 20°
8 Chon & Oh (2010) v 207
9 Song & Kim (2010) I 24°
10 Lee & Song (2009) I 252
1 Oh, Kim, Cho, & Hyun (2009) N 22°
12 Ko, Oh, Han, Yu, & Jeong (2008) v 18°

*Dawn & Black's criteria

A LR,
2524 918 o2l 71 BRI G EIsic A7)
o] WislE Sk WETR, HeHU ) B4
(Jebsen—Taylor Hand Function test)7} 7}” L =
2 AREHAL67), HeYi-eAld=r] &5 A A
AHBruininks—Oseretsky test of motor proficiency:
BOD)7} 371, 2B g|aRE=HAKGrooved pegboard
test) 9} 32H E2HE4(3D Motion Analysis), AR} L
2Eu AAHBox and block test; BBT)7} ZFzk 271 SAto|
A AREE|SITE TL Qo A7)7159] S SAsH 918k
X715 HAHQuality of upper extremity skills test:
QUEST), H+& #7122 =HAHPurdue pegboard), 4o} &
= 3% =% (Pediatric motor activity log; PMAL)S0]
AREESITE SAAT} TR AtolA FS &=, 2,
715 A AREHOA 242 folRt Avlele SR el At
£ 2ok Teu Jung¥} Kim] AH2013)o1-= &5l
A fFofRt S Balou & ok aap) vet
U] ekoktKTable 3).
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Sfstel 2 104 Bk oA AEhs FAEE oo}
B3, 0 AT ARE] St AAEeR skt
98 DA AL 1 749 Zolo] WA HoE 4

1
glom AAH 1R EHS wﬂowﬂ Lol 203l

. ’%}X}, %XHHJHJ 2 B
A1} o8 A4S AASkGIt), 1ejal AFAnE =
A 07 7|wsl7] el 2 AtolAl= PLISMAS ARSI
th. PLISMA= AAA] 1 A5 Hushs o] tisto]
7hol Bl AAsEaL, MRl At S50l QoA I
% /\F%LO SRISHE S Eol= HlESlo|t}, PLISMA A|
AYAEES Fofl AAA 1z A4E AYS o) Zgslor &
3rES Fols) 4> OIE]'(MOheY' et al,, 2009),

AutA] oA hdATE = Y T
1:]]}_—? fﬂ_‘?’d é ]% Azt ey ielA ofs&
FHoR ofelg Wk oft|2K(Lee,
Park, & Kim, 2000), E}O&ﬂ A Aloro= BlRAe]
ARAA At tieh B7ke Fasie), TeHRE 2 o
A= A 718E A8l (evidence—based practice) 22 172
A 25 HI7I5I9 2 (Arbesman et al,, 2008), Downs
& Black Criteria2 W22 A& +25 BHrlslqct,
Downs & Black Criteriaxz= F2H9] Ag/dA#qt o}
HI 2R A A oA e A 22 Frks] 9



Table 3, Summary of included studies

. . . . Outcomes
Author (Year)  Study design/Patient Intervention Comparison Outoome - Results
Significant improvement in
. . Jebsen—Taylor Hand .
Bang & Jang IC\?:SQ S]E/\[lgg / }*i;ef;plega modified CIMT Function Test (dexterity) ;(;g;gfitoegf;ﬁ)?nzltli%n movement
(2017) 9.5+15 yrs, (5 hrs./ 5 per wk for 8 wks,) ?[]J)EMrg})lt%r;) Analysis significant decrease in finger
tapping and hand tapping time
MAS Significant decrease in MAS and

5 e Ki one sroup sk‘gudly/ ' FES Smkl)lscle r}onle) Hond ngsgfp Hi?d Eunctiorexd Test tir}rlle, J
ang m spastic cerebral palsy - : . ebsen—Taylor Han significantly — improve in  han
(2016) N=20, M=15, F=5 ézg,gélnfoﬁieg s‘?]isslon/ 3 session Function Test (dexterity) tapping and the finger tapping

13.5 + 2.13 yrs, ' . 3D Motion Analysis pronation—supination movement of

(UE motor) forearm
bilateral training using virtual

case study/ ; :
Park, Jo & Lee hemiplegia E%Ei;;}é program:  WII Sports, BBT (speed) Improved upper limb function in
(2015) 11\6:3121\/[:3' =2 (40 min, per session/ 2 session grip strength (power) BBT

IS, a wks, for 8 wks,

single—subject /

experimental design, modular seating system
Kong spastic diplegia and (8 hrs, a day/ 7 session a wks, BBT (speed) Improved in BBT and COPM
(2014) quadriplegia for 8 mon,) COPM (ADL)

N=2, M=2 6 yrs,

RCT/ NDT + trunk muscle NDT BPM (balance)

Choi, Park,

hemiplegia
Lee & Kim (2013) N=20, M=10, F=10

about 7~8 yrs,

strengthening exer, (30min, /3per wk,
(30 min./ 3 per wk, for 6 wks.) for 6 wks,)

QUEST
(UE motor)

Significant difference
in BPM and QUEST

Jung & Kim
(2013)

single—subject
experimental design/
spastic hemiplegia
N=1, M=1

about & yrs.

M
(40~45 min, per session/
2 session a wks, for 10 wks,)

BOT (coordination)

BOT (balance)

IM short form test
(coordination)

grooved

peghoard (speed)
purdue pegboard (speed)

Improved scores in BOT and IM
short form test for coordination,
no significant improvement in UE
function for speed

Hwang & Jeong
(2011)

case study/
spastic quadriplegia
N=: =1 F=

about 8~10 yrs,

intentional multisensory
environments (snoezelen,
(30 min,/ 2 per wk for 12 wks,)

Jebsen—Taylor Hand
Function test
(eye—hand coordination)

Significant improvement in
Jebsen—Taylor Hand Function test

single—subject
experimental design/

submerged CIMT

H Submerged CIMT score has a more

Chon & Oh At conventional CIMT PMAL (motor) ; :
2010) hemiplegia (each 60 min./ 5 per wks,/ 18 BBS (balance) improvement  than - conventional

about 7 y{rs, times)

one group study/ . \O/(Sjll\D/I]il(%)oc(?nT:lO?;pacity)
Song & Kim spastic hemiplegia Vojta's reflex forward movement Jebsen Hand  Function Significant differences were found
GO g e ) T i i), O VNI, e Fnd

menn 7.4 wrs /5D . - PBS (balance)

<% YIS, TUG (gait)

RCT/ N=8, M=7, F=1 N=8, M=6, F=2 N
Lee & Son Spastic diplegia active tactile sensory Conventional hand %?Sgnﬁ%ig; Test Significant differences in
(2009) 8 and quadriplegia stimulation+both function exer, (40 (hand function) Jebsen—Taylor Hand Function

N=16, M=13, F=3 hand function exer, min,/ 2 per wk for SSP (tactile) Test for nondominant hand

mean 7.9 yrs. (40 min./ 2 per wk for 12 wks.) 12 wks,)

Jebsen—Taylor
y N=5, M=2, F=3 %{and Function Test
. case study, CIMT activity hand function S . .

Oh, Kim, hemiplegia (6 hr./ 7 per wk for 4 wks.,) WeeFIM (ADL) Slgmflc_antly improved in
Cho & Hyun — S _ R X Jebsen—Taylor Hand Function
(2009) N=5, M=3, F=2 conventional OT+PT dynamic EMG Test, GMFM, EMG and QUEST

mean 7.4 yrs, (each 30 min,/ 2 per wk for 4 (U/E motor) . g

wks, QUEST
(UE motor)

single—subject
Ko, Oh, Han, experimental design/ SSE BOT (dexterity) Hand function, shoulder and
Yu & Jeong Lt. hemiplegia (40 min,/ 2 per wk for 4 wks,) rooved pegboard elbow mobility were improved
(2008) N=1, F=1 conventional OT+PT dexterity) during the intervention phase

about 8 yrs,

ADL: Activities of daily living, BBT: box and block test, BOT: Bruininks—Oseretsky test of motor proficiency, BPM: Balance performance monitor, CIMT:
Constrained induced movement therapy, COPM: Canadian occupational performance measure, EMG: electromyogram, exer,. exercises, F: Female, FES:
Functional electrical stimulation, FIM: Functional independence measure, GMFM: Gross motorfunction measure, hr,: hour, hrs,: hours, IM: Interactive
metronome, M: Male, MAS: Modified ashworth scale, min,: minute, mon,: month, NDT: Neurodevelopmental treatment, N: Number, , OSPL: Ontogenesis
spontaneous pathologic locomotion, OT: Occupational therapy, PBS: Pediatric Berg' s balance scale, PICO: patient intervention comparison outcome, PMAL:
pediatric motor activity log, PT: Physical therapy, QUEST. Quality of upper extremity skills test, RCT: Randomized controlled trials, SSE: submerged

symmetrical exercise, SSP: short sensory profile,

TUG: Time up and go test, UE: upper extremity, wk,: week, wks,: weeks, yrs,: years
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3H etEl A FYAER §-851A AME] T It Downs et
.. 1998), & AtoflM= AFARRR} AAA 1 A A
ﬁo] Qe 1919 At B4 gqiidtE Aste] HEF

(bias)& 43} B719f5t0] sty tpeTg Agst
A At olghl g8 A i ko

< sl A or 23 S F 1270013k

%Woﬂfﬁ wgut] ofFo] AR715S A7) flet
ohokel SA ol ARSE|SITE FEle A7l wg A
Ql ol e, HEet 7154 A7|A=& AL
Bohe 254 AR ofyE), ARl QAR 0]9¢]
N2 2o} oA 7of| o] 27|71A] tekst FAH o] A7
=Qle}, & Atollde AR7IES AR 7Y FolA A
BAPF AR 4 Sl SAMRS S oE EAstaLat 5t

qlct 2 AtolA AFAAE S ATH(33.3%) 2t A
AH(33.3%)7F 7 =7 UrepsTh, el Al ofsoll thgt
A= AABE] ofef eat, 7 ofsol whE A

AE Heurlole St aT7E At Aol
mfizoll(Lee, et al, 2000) o]9} 2= A7} Uepd Aoz
oIk, HAupe] ofgo] A2 ol tieh = A
TolA tiFAe] mhalREE A FeHA] W] HlEo]
7P A el whd(Park et al., 2016), & L=
o] ofso] 7P =& &S AASITH66.7%). o=
AFFAPE 2o A A BHIGoA Ao
SRt Ap2 g Zpo|& QIFt AR HtY,

2 Aol 71715 = Sl Al FAe A
L AR} PFARE RSt THRAA7IRE g
5, A=Al e (A E), AT A4 WERE,
&8 S 9 5 okt SArHol ARSE|SIT =
Q] kA JuiH] of5-9] &7 ol tigt koA =
ARG S AR SRR & ALt Tt A
A Hola, 1 QOHE AEAd ﬁ@%@i]E(NDT>9}
B 271 8 (casting) 0] © c}
&t A7 1S Jj7}5:rL7} "}“9-51 Gct, 2 A ] e Ae
EdY &7 HAPE M & HIER /\}%QMJ—, 9]
HaUA-0Alf27] &5 A AAKBOT), 1FHE
JHEAHAL 32 E2REA(3D Motion Analysis), AFAR}
U= AAKBBT), 41716 AAHQUEST), i #15
EA), 2ot 5 S5(PMAL) S450] AM-E ST =9
oM HEYA-o A2y &5 AT At
(BOT), At UFEY HAKBBY), A7l AR

Z
=
s

=,
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(QUEST), 4ot 25 5(PMAL) 3452 5L AME-
Helov, ASHYY &7 HAR] AR wie- 2k,
1 dbo| wujt]&EH 7= (Peabody  developmental
motor scale; PDMS)E AR&5}o] H7}519cHTinderholt
Myrhaug et al., 2014). °F&2] A 47155 %
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Abstract

Effects of Therapeutic Interventions on Upper Extremity Function Among Children With
Cerebral Palsy in Domestic: A Systematic Review

Park, Young—Ju, Ph.D, O.T,
Dept. of Occupational Therapy, Sehan University

Objective : The purpose of this study is to examine the effects of therapeutic interventions on upper extremity
function of children with cerebral palsy using systematic review methods and to suggest intervention trends
in Korea,

Methods : The subjects of the study were the researches published in the Korean Journal since 2008, Total 12
studies were selected through Korean research database engine such as DBpia, Scholar, KSDC, KISS and RISS
for the systematic review, Key words were ‘cerebral palsy, “‘upper extremity function’' and ‘hand function’,
The results of this study were analyzed by qualitative level and methodological quality level of evidence, and
the results of each study were analyzed according to the PICO approach, that is Patient, Intervention,
Comparison and Outcome,

Results : For the level of evidence, Grade IV and V were most frequent, In terms of methodological quality,
majority of the studies showed Fair’ level, The subjects were the children with hemiplegia, and Single—subjects
designs and case studies were frequent experimental design, Constraint—induced movement therapy (CIMT) was
most frequently conducted among the intervention studies, and Jebsen—Taylor Hand Function Test was most
frequently used evaluation tool, Eleven studies showed that the upper limb functions were significantly improved
or were positively effective,

Conclusion : Various intervention methods have been implemented to improve the upper limb functions of children
with cerebral palsy. In the future, studies on intervention methods based on the type of paralysis and studies

with high quality of evidence should be conducted in Korea,

Key words : cerebral palsy, hand function, intervention, systematic review, upper extremity function
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