J Korean Soc Phys Med, 2022; 17(3): 31-40
https://doi.org/10.13066/kspm.2022.17.3.31

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

Aok 7HgehE 83 AAl 2 F30] F5E-F5 HAM| oks9
HE] 24, 55 24, 7] $8 vlA= &3 AEEF

TE

Apojzpetiati Queystel ojstat %

[¢]
“2pe) arstehst

Effects of Postural Control Training Using a Visual Blind Board on Head Control, Trunk Control,
and the Sitting Abilities of Children with Moderate to Severe Cerebral Palsy: A Pilot Study

Kun-Woo Kim, PT - Min—Goo Lee, MD, PhD' - Suk—Chan Hahm, PT, PhD?T

Major in Integrative Medicine, Department of Medicine, Graduate School of CHA University,
"Department of Physiology, Korea University College of Medicine,
“Graduate School of Integrative Medicine, CHA University

Received: March 25 2022 / Revised: March 29 2022 / Accepted: May 30 2022

(©2022 J Korean Soc Phys Med

| Abstract |

PURPOSE: This study was conducted to investigate the
effects of postural control training using a visual blind board,
on head control, trunk control, and the sitting abilities of
children with moderate-to-severe cerebral palsy.

METHODS: Ten children with moderate to severe cerebral
palsy participated in this study. Postural control training with a
visual blind board was given for 40 minutes per session, 3 times
aweek for 4 weeks (12 sessions). Before and after the intervention,
head control, trunk control, and sitting abilities were quantified
using the head control scale, Korean version-trunk control
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measurement scale, and the sitting part of the Korean version-
gross motor function measure-88, respectively.

RESULTS: Postural control with the visual blind board
significantly improved the head control ability of children
with moderate to severe cerebral palsy (p=.015). Their trunk
control abilities also showed significant improvement after
the intervention (p =.016). However, their sitting ability did
not show a significant change.

CONCLUSION: These results showed that postural control
training using a visual blind board is effective in improving the
head and trunk control abilities of children with cerebral palsy.
Further studies with suitable sample sizes and control groups are
needed to reach a conclusion about the use of postural control
training with visual blind boards for improvement of postural

control of children with moderate to severe cerebral palsy.
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Fig. 1. Postural support chair and stander.
(A) Example of postural support chair installation.
(B) Example of postural support stander installation.
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Fig. 2. Visual blind board installation example.
(A) If a child laterally flexes his head over 90 degrees,
he can’t see the smart device. (B) If the child laterally
flexes his head about 30 degrees, he can see only a
part of the smart device. (C) If the child straightens his
head, he can see the whole of the smart device.



34 | J Korean Soc Phys Med Vol. 17, No. 3

L7 SIeH2223). ¥ AelAE o] S WAa]
Sfl FE3} 329 Ao W Uehks 2402 Hu
o TheTt 22 2 7 AR T AR W
o 1) A% A} ofe] 24T AnkE 7]71E 28
3 Bk 2) A Azl BEA) S8 gy
GARE AR 3) A AR A QY 7% 4

o1 gk 38 A 1 731 ek A

% 7}(Head control scale)= 4 0}H]
okF Uﬂﬂ A58E B7Fst7] 9]3f Shashidhar RCO
o3} 20070 AE ZHETE -2 A4 (Supine),

HEH AA|(Prone), A 2E7] ARA(Pull to sit), 2] 2]
oF7] ZFA(Supported sitting) 9] 4712 3}E 0 2 LA E|
of glosl 7 }uL 51 HER A F 163°)
o 4 9l WETOl B W4E o

442 Y53

245 w28 Yo] £ A ouaith PAA
2 AFEE 7 e e 68, ue A4 82,
o

)
o
N

N

A 83, A& Q7] AFA| 88E HQITH25].

BE2Z %2 H7KTrunk control measurement scale)

5 BExA5US Wrlel] 99
Heyrman L 3ol &J3ff 2011d o] 7l o4 37}
=72 34 7] #3959, 54 9] #9359, 54
2 w7le) A Qoo Uyin] 7t gelo) AR Fue
~3% HER M4} oA 29 S8 olT26]
s BERAsE Wrlo) AR 7k AR 3
ArA 4 968 - 9925 HQITH2T].

,d
>

O

547 B 5

52715 H7HGross motor function measure-88,
GMPM)= 35328kl PH4) 7k Wnhn] ok
59| 958 752 7] SIsh AAE Brhmolet
28]. GMFME 571 99 5719+ 371, e7], vid71719t

W] 59 4

F2A7), A7), A7), D7), Bk R A o] glom,
R 887 FES mslaL glon] B gL ¢
=8 o] 207 F=of st Hrlr) =l oick sl=ut
5275 Bk 20134 woE]o] ukkE] gl o ul[29]
AR} 7F AF e FAEAS 9 o] ARS HoITH30].

5. 24 UY

B o)A 42" AkEL= IBM SPSS 21.0 ZZ 72
& Apgelo] thaat o] R4S AAIssith. Az
2121 717 (Shapiro Wik test& AH8510] H74 AHS
ajellcy. A4 2% Aol e, B52Es
AT s Ha) f-sxEtd Zé(PaJred ttesty S 423
SHAaL v, o) 5 A - v 9
AL B340 % (Wilcoxon signed-rank test)S 41
A5ttt GMFCS 35HA|9} 45517 18 7} 2jo] & H]
w3al7] $Jste] W-3EY 5 A% (Mann-Whitney U test)
& ANBIAT folaEe 052 gealrt.

=
re
4
my
H

1. CHARE] B S

AL o] Qa4 Table 19] A4 5 9lek
10l Fola M) obEL w 6e 142 Bt

N

Table 1. General Characteristics of Subjects

D Sex Age Type of CP GMFCS
(Male/Female) (Years) (level)

1 F 8 Spastic diplegia 3

2 M 7 Spastic diplegia 3

3 M 7 Spastic diplegia 3

4 M 8 Spastic diplegia 3

5 F 11 Spastic quadriplegia 5

6 M 6 Dyskinetic 3

7 F 7 Spastic quadriplegia 5

8 F 7 Spastic quadriplegic 5

9 M 8 Spastic diplegia 3

10 F 6 Spastic diplegia 4

GMFCS : Gross Motor Function Classification System.
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Table 2. Changes in Head Control Ability
Pre Post
Variables p
Mean SD Mean SD
Total score (score) 11.70 4.16 12.20 436 025"
Supine (score) 3 1.15 3.1 1.19 317
Prone (score) 35 1.08 3.5 1.08 -
Pull to sit (score) 2.1 0.99 2.4 1.26 .083
Supported sitting (score) 3.1 1.28 32 1.22 317
p < .05
Pre : pre-intervention, Post : post-intervention, SD: Standard deviation
Table 3. Changes in Trunk Control Ability
Variables fre Post p
Mean SD Mean SD
Total score (score) 8.70 5.57 10.50 7.41 016"
Static sitting balance (score) 4.1 2.51 5.1 2.76 042
Dynamic sitting balance (score) 3.1 2.8 39 3.72 121
Dynamic reaching (score) 1.5 1.65 1.5 1.65 -
p < .05
Pre : pre-intervention, Post : post-intervention, SD: Standard deviation
Table 4. Changes in the Sitting Ability
Variables Pre Post p
Mean SD Mean SD
GMFEM (score) 30.60 17.85 31.20 18.50 131

p < .05
GMFM : Gross Motor Function Measure, Pre : pre-intervention, Post : post-intervention, SD: Standard deviation
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Table 5. Changes in the Postural Control Abilities According to GMFCS Level

Pre Post
Variables p
Mean SD Mean SD
HCS (score) 14 1.67 14.66 1.5 046"
GMFCS 3 .
( 6 TCMS (score) 12.66 2.8 15.66 422 .005
n=
GMFM (score) 42.16 10.62 43.16 10.99 .109
HCS (score) 8.25 4.57 8.5 4.79 391
GMFCS 4-5
( " TCMS (score) 2.75 1.25 2.75 1.25 -
n=
GMFM (score) 13.25 9.97 13.25 10.46 -

p < .05, ¥p < 01

Pre : pre-intervention, Post

. post-intervention, GMFCS : Gross Motor Function Classification System, HCS : Head Control Scale,

TCMS : Trunk Control Measurement Scale, GMFM : Gross Motor Function Measure, SD: Standard deviation

Table 6. Changes in the Postural Control Abilities Between GMFCS Level 3 and Level 4-5

GMEFCS 3 GMEFCS 4-5
Variables (n=06) (n=4 p
Mean SD Mean SD
HCS (score) .67 Sl 25 5 221
TCMS (score) 3 1.54 0 0.81 008"
GMFM (score) 1 1.26 0 0 .209

p < .05, ¥p < 01

GMFCS : Gross Motor Function Classification System, HCS :

Head Control Scale, TCMS :

GMFM : Gross Motor Function Measure, SD: Standard deviation

Trunk Control Measurement Scale,
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