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282 of records identified through
databases searching
Identification
79 of records after duplicates
removes
. 203 of records | .
Screening 180 of records excluded by exclusion
screened of records excluded
— 5 of full-text articles exclude:
23 of full-text i iopri
Wil Wi . o inappriopriate outcome
articles assessed for eligibility measure. 3
used electronic device: 1
used another intervention as well as
exercise: 1
Included 18 of studies includes
Figure 1, Diagram on process about searching process
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Table 1, Hierarchy of levels of evidence for evidence—based practice

Evidence level Definition Frequency (%)
I Systematic review, meta—analysis, randomized controlled trials 8 (44.4)
I Non-randomized two group studies 0 (0.0
il Non-randomized one group studies 5 (27.8)
v Single experimental studies, survey studies 2 (11.1)
N Case studies, descriptive review, qualitative studies 3 (16.7)
Total 18 (100.0)
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Table 2, Evidence level and methodological quality of included studies

Author (year)

Evidence levels Methodological quality

1 Choi, Choi (2015) I 27

2 Choi, Lee, Kim (2013) I 27

3 Choi, Lee, Kim (2012) I 24

4 Choi, Park, Lee, Kim (2013) I 26°

5 Kang, Bae (2012) I 21*

6 Kim, Lee (2015b) I 24°

7 Lee, Song (2012) I 26°

8 Lim, Han, Kim, Han, Kim, Kam (2011) I 29°

9 Kim, Lee (2015a) II 19*

10 Lee, Kim (2011) Jilk 25°

11 Ryu, Son (2011) I 19°

12 Shin, Song (2007) II 21*

13 Song, Kim (2010) I 207

14 Kwon (2016) v 18*

15 Lee, Park, Ro (2009) v 17

16 Jeon, Oh (2015) vV 13*

17 Kim, Hur, Jung (2015) A 16°

18 Ko (2014) A 13*
*Dawn & Black’s criteria
HASGI B A7) BHe) 9] SE5en #He]  5jok SrhHackett et al., 2014), HIEAS] )2 A%
BUE WAETS ATERE U, WiEe EE5RS A Ao WEd 1S Wrlelo] 2 olelgol
g =2 7% H7HGross Motor Function Measure: Q7] WEof| HAZA 17 AFoA= YutF oz FARY)
GMFM) Q] ARSHIE7} 78 =9k (127), Fasge 2 A AAE Adsgct 18y difEe] 23
oz % AT (Pediatric Berg's balance Scale: PBS) o] Bolo| A A gz Ad A= Who| o]Fo]x]

Of ARG HI=7F 7P = QkeH97N). Ak o A5 Al
Qg = Ao 5715 Yol ok oF
A gl FARA el 2715 R Lee?t Song (2012)9] A
FolA SES SENA SolT BAE HA
FeolAe= FYg Zfol7t giglek(Table 3)
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Table 3, Summary of included studies

Author Study design/ Intervention Comparison Outcome
(year) patient Outcome measure Results
Kwon Single—subject Functional resistance GMFM (motor) Significant
(2016) dyskinetic training using differences in the
N=3, M=2, F=1 weighted vest total GMFM including
About 10 yrs, (40 min,/ 2 per wk for walking, running,
12 wks.) jumping
Choi, Choi RCT N=10, M=4, F=5 N=6, M=5, F=11 PRT (upper motor) Significant
(2015) Spastic diplegia NDT (15 min,) + NDT (15 min,) + GMFM (motor) improvement in PRT,
N=20, M=9, F=11  Task oriented Task oriented TCMS (balance) GMFM and TCMS
About 10 yrs, training of trunk training of trunk
stability on a ball stability on a mat
(20 min,/ 3 per wk for (20 min./ 3 per wk
8 wks.) for 8 wks,)
Jeon, Oh Case study Aquatic exercise PRT (upper motor) PRT score was
(2015) Spastic diplegia (35 min,/ 2 per wk for improved by 74.33%.
N=1, M 6 wks,)
Syrs,
Kim, Hur, Case study Sit to stand training K-PBS (balance) Improved scores in
Jung Spastic diplegia (30 times per session, TUG (speed) K-PBS, TUG and
(2015) N=2, M=2 3 session a day, 2 FTSST (speed) FTSST
About 9 yrs, days a wk for 6 wks,)
Kim, Lee  One group studies Aquatic rehabilitation GMFM (motor) Significant
(2015a) Quadriplegia, program K-PBS (balance) improvement in
hemiplegia, (30 min,/ 3 per wk for GMFM and PBS
diplegia 4 wks.)
N=14, M=6, F=8
About 7 yrs,
Kim, Lee RCT N=10 N=10 GMFM (motor) Significant
(2015b) Spastic diplegia M=5, Fe=5 M=5, F=5 K-PBS (balance) differences in
and quadriplegia Aquatic exercise NDT crawling and
N=20, M=10, F=10 (30 min,./ 2 per wk for (30 min,/ 2 per wk Kneeling, Walking,
About 8 yrs, 6 wks.) for 6 wks,) Jumping and Running
Significant difference
in K—-PBS
Ko Case report Scapular and trunk GMFM (motor) Improved scores in
(2014) Spastic diplegia exercise QUEST (upper GMFM, QUEST and
N=1, F (60 min./ 4 per wk for motor) ECAB
No statement 10 wks.) ECAB (balance)

Choi, Lee, RCT N=8, M=5, F=3 N=8, M=4, F=4 GMFM (motor) Significant increase
Kim (2013) Spastic diplegia Treadmill training Muscle Good balance in motor function and
N=16, M=9, F=7 (15 min./ 4 per wk for strengthening system balance

About 6~7 yrs, 7 wks.) exercise
Muscle strengthening (30 min,/ 3 per wk
exercise for 7 wks,)
(same as control
Choi, Park, RCT N=10, M=5, F=5 N=10, M=5, F=5  BPM (balance) Significant difference
Lee, Kim Spastic diplegia Trunk muscle Basic PT QUEST (upper in BPM and QUEST
(2013) N=20, M=10, F=10 strengthening (30 min./ 3 per wk motor)
About 7 yrs, (30 min,/ 3 per wk for for 6 wks.)
6 wks.)
Basic PT

(same as control)
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Choi, Lee, RCT N=8, M=5, F=3 N=8, M=5, F=3 BPM (balance) Significant
Kim Spastic diplegia Trunk muscle Basic PT MMAS (muscle improvement in BPM
(2012) N=16, M=10, F=6 strengthening (30 min./ 3 per wk tone)
About 9 yrs, (80 min,/ 3 per wk for for 6 wks,)
6 wks.)
Basic PT

(same as control)
Kang, Bae RCT N=15, M=11, F=4 N=15, M=8, F=7  GMFM (motor)
(2012) Spastic diplegia Aquatic exercise Land exercise ROM of ankle

and quadriplegia (30 min./ 3 per wk for (30 min./ 3 per wk MAS (muscle
N=30, M=19, F=11 8 wks.)

Significant differences
in GMFM, ROM while
ankle dorsi flexed and
for 8 wks,) tone) PBS

About 8 yrs, PBS (balance)
Lee, Song RCT N=5, M=2, F=3 N=5, M=3, F=2 GMFM (motor) Significant differences
(2012) Spastic diplegia ~ Balance exercise General exercise PBS (balance) in GMFM and PBS

N=10, M=5, F=5 (30 min./ 2 per wk for (30 min./ 2 per wk

About 10 yrs. 12 wks.) for 12 wks,)
Lee, Kim One group studies Trunk strengthening GMFM (motor) Significantly increased
(2011) Spastic diplegia exercise and NDT (40 PBS (balance) in GMFM and PBS
N=8, M=4, F=4 min,/ 2 per wk for 8
About 8 yrs, wks,)
Lim et al, RCT N=5, M=2, F=3 N=5, M=4, F=1 GMFM (motor) Significant differences
(2011) Spastic diplegia  Eye movement Conventional OT  PBS (balance) in GMFM, PBS, PRT
N=10, M=6, F=4  training and (30 min./ 2 per wk PRT (upper and K-DTVP except
About 5 yrs, conventional OT motor) visual closure
(40 min,/ 3 per wk for K-DTVP (visual
8 wks,) perception)
Ryu, Son One group studies Lower extremity BBS (balance) Significantly increased
(2011) Paraplegia and muscle strengthening TUG (speed) in BBS and
hemiplegia exercise significantly decreased
N=10, M=6, F=4 (40 min,/ 2 per wk for in TUG
5~15 yrs, 12 wks.)
Song, Kim One group studies Vojta's reflex forward OSPL Significantly improved
(2010) Spastic paraplegia movement (locomotion) in OSPL, FEVI,
and hemiplegia (30 min,/ 4 per wk for FEV1 (vital), Jebsen—Taylor hand
N=9, M=2, F=7 6 wks.) Jebsen—Taylor function test, PBS and
About 7 yrs, hand function TUG,
test
PBS (balance)
TUG (speed)
Lee, Park, Single—Subject Muscle strengthening GMFM (motor) Improved scores in
Ro Spastic diplegia exercise with thera PBS (balance) GMFM and PBS
(2009) N=3, F=3 band
About 6 yrs, (30 min,/ 3 per wk for
4 wks,)
Shin, One group Task oriented circuit GMFM (motor) Significantly
Song studies program Gait speed improved in GMFM
(2007) Spastic (50 min,/ 2 per wk GPS (balance) and Gait speed, and
paraplegia for 8 wks.) not in GPS

N=10, M=4, F=6

9~12 yrs,

BBS: Berg balance scale, BPM: Balance performance monitor, ECAB: Early clinical assessment of balance, F: Female, FEVI:
Forced expiratory volume 1sec, FTSST: Five times sit to stand test, GMPM: Gross motor function measure, GPS: Global postural
system, K—-DTVP. Korean developmental test of visual perception, K—PBS:. Korean—pediatric balance scale, M: Male, MAS:
Modified ashworth scale, min,: minute, MMAS: Modified modified ashworth scale, N: Number, NDT: Neurodevelopmental
treatment, OSPL: Ontogenesis spontaneous pathologic locomotion, OT: Occupational therapy, PBS: Pediatric Berg's balance Scale,
PRT: Pediatric reach test, PT: Physical therapy, QUEST: Quality of upper extremity skills test, RCT: Randomized controlled
trials, ROM: Range of motion, TCMS: Trunk control measurement scale, TUG: Time up and go test, wk, . week, wks,: weeks,

yrs.. years
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Abstract

Effects of Exercise Interventions on Postural Control for Children With Cerebral
Palsy in Korea: A Systematic Review

Park, Young-Ju', M.S., O.T., Hong, Eunkyoung™*, Ph.D., O.T.

‘Department of Occupational Therapy, Sehan University,
“Department of Occupational Therapy, Shinsung University

Objective : The purpose of this study is to prove the effects of exercise intervention on postural control of
children with cerebral palsy in Korea by systematic review,

Methods : Total 18 studies were selected through Korean research database engine such as DBpia, KISS and
RISS for the systematic review in this study, Key words used were ‘cerebral palsy, ‘postural control and
'balance’ and publication time period was limited only after October 2006 in the research selection, All the
selected studies were reviewed in terms of quality level of evidence and methodological quality level, and
then the results were analyzed with Patient, Intervention, Comparison, Outcome (PICO),

Results : For the level of evidence, it is found that 8 studies show Grade I, 5 studies show Grade II, and
2 studies show Grade V. In terms of Methodological quality, majority of the studies showed ‘Fare level,
Majority of target population of the studies was children with spastic diplegia, Most research design of the
studies were randomized controlled trials, The results in several suited showed that the postural control
exercise used in Korea has positive impact on improvement of motor and balance ability,

Conclusion : Impact of the exercise intervention used in Korea for postural control of children with cerebral
palsy has been evidenced in this study, It is proposed that further research need to be done considering

several types of cerebral palsy,

Key words : cerebral palsy, intervention, postural control, systematic review
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