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Effect of a Motor Imagery Program on Upper Extremity Strength and Activities
of Daily Living of Chronic Cervical Spinal Cord Injury Patients

Young-Chan Park’, Jung-Yeon Kim?, Hee-Su Park?

'Korea Spinal Rehabilitation Association, 2Rehart Hospital, *Department of Occupational Therapy, School of Medical & Public Health, Kyung
dong University

Purpose: The purpose of this study is to determine the effect of motor imagery training on residual upper extremity strength
and activities of daily living of chronic cervical spinal cord injury patients.

Methods: Twelve ASIA A-B patients, who had more than a 12-month duration of illness and C5 or 6 motor nerve injury level,
were randomly divided into experimental group (n=6) and control group (n=6). Patients in the experimental group performed
motor imagery training for five minutes prior to general muscle strengthening training, while those in the control group
performed general muscle strengthening training only. The training was performed five times per week, 30 minutes per day,
for a period of four weeks. General muscle strengthening training consisted of a progressive resistive exercise for residual upper
extremity. Motor imagery training consisted of imagining this task performance. Before and after the training, EMG activity using
BTS Pocket Electromyography and Spinal Cord Independent Measure I1I(SCIM 1) were compared and analyzed.

Results: The residual upper extremity muscle strengths showed improvement in both groups after training. Comparison of
muscle strength improvement between the two groups showed a statistically significant improvement in the experimental group
compared to the control group (p<0.05). SCIM Il measurements showed significant improvement in the scores for Self-care and
Transfer items in the experimental group.

Conclusion: Motor imagery training was more effective than general muscle strengthening training in improving the residual
upper extremity muscle strength and activities of daily living of patients with chronic cervical spinal cord injury.

Key Words: WBV exercise, Balance, Muscle activity, Stroke

[. A2 9] ol AlA| Hiet ARx| ] =014 2-ga} Al7gHE

AR 77 Eo] mHE -2, =40] f1x1ef Aol whet

A SARS o] oo g At At g whajElo] ol AA7150] AP B Asks Zefjelch? duiAoR

g 5 &4F S A Deltoid) ) Ao |5 (Biceps
[e]

iecewfddsgptg&;gg Revised Oct 8, 2013 brachji)ﬂ 8o Yool Elxuk 71 @] o}z s18-0] 1
ccepte ct9,

. . . O Zz] ok} L - k2R Al o5 A al
Corresponding author Young-Chan Park, chanmi2001@hanmail.net & A otk e AR QI A4 BR1 #A1e] =
Copylight@ZOB The Korea Society of Physical Therapy ‘ /\g _’,\_é‘(li{:: E% g—lo] ;g_g}7]’ B o O]fli 7]_7\%7]_7]7]_
Thisisan Open Access article distribute under the terms of the Creative Commons B B
Attribution Non-commercial License (Http:/ creativecommons.org/license/by-nc/3.0.) 7]‘6_6]_]—’]—. »—,—%Qiﬂo‘] %_17]1/}' AT _]/\]'6]—7]_ %0]—157]’
which permits unrestricted non-commercial use, distribution,and reproduction in any B
medium, provided the original work is properly cited ?«iﬁli —2%_74 ?%_7] s L= T Z]'/\‘” ]/\1 %1'7]% Xﬂ@'a‘gi 7]‘—18‘*

273 ) Korean Soc Phys Ther 2013:25(5):273-281 www.kptjournal.org



ol &7)5 9 45|, HigollA FAlol® A 2] 5
& E7kssict, A9 6 k=t (Pectoralis major),
A Serratus anterior), “gdull<H(Latissimus dorsi), 2=
It Al L (Extensor Carpi Radialis Longus)o] X250
Ao, ef Qo] THo] Vhsshl 2 Yom TP,
AAE AR, 48], EohgT], RO A Y,
- AAOllA 717t ZRssie, E Aol WY, 7S
Higo| A Aoz &A o] & AlRtAo® 75k,
RHx7) 2Rgsiar el Skl A7), HE7|9f HEEAls
AHEEI A Bl BV st o]y Apraato
B2 QIS AAIA 7159 Al dAgEs o] Ao s
ojoj A = AlglEol|A| OfFEsHA| AL, AR =0

Fhai A IR E Ale] Sighe AelA] ofahs

o> d
>
off
ol
o
fu
=X
I
5
an
flo
o)
> o
s
rO
HE
Ir 4o
19
)
ol
1o
>
o
2

i
=2
e o
o,
n 1
= ol
o
H
el
)
o 1_.014
oz
o
-10 2
rE
ot

o
bl
<o

_|>i
In
o
=
it
offt
o
o\
ol
X
ox 4
o=
2
m
b
o
N rﬁ
_|>i
1o
o
M

=
gk
off
flo
M
N
| o
o
18
e
o
o

m
ol
>
rb
14
<
10
ot

f
R
1o

il
2 o>
=

o
~N
=
Ey

QO]

i)

N

ot |

1o
ik e o
o o

offt O};
\o 2
4 o
or
e

o> i
il

e
i
i
i)
Bnd
2
1o
i)
=
iies
o
ox

$o 1 o

4
%
o
Ir
N
>
>
o
r (
N
2
1o
oM,
o
o
=
=)
;
i
i
e
£
rl r ool:
2}
£

o5 =S A
Uk AR A
AolE HolA ==d], ol°f
upd] ghapel] 2lefA 714 2]
o] QIaL g7 FeAte} AR e
gl 2lo] 714 e

B
r&ﬂi;g
4o
Huog_ﬁ
= oz

C il
g 1 &
rlﬁgﬁﬂ
> o
X 1o 4

£ 9

2
[‘1

e
ol

)

fr
BUEOY)
o]

—

t
i
=

¢
:

O

J
X

o 4
)
1o
ﬂ
Jh

-

~

5

oo
=
|
o
BN
of
ok
2
£
i

o
flo o
>,
2

¢

N

17

r
=

ol

W,

|

o

X

2

el
AL U D)

i

i 2
e

E

(0]

;
I

lo
off

X
2
m!
o

X
P
-
2y
o]
N
o)
ﬁﬂﬁ

ALE® SEAARE FA 9] 43 AHS LA o2 A
(representation) .24 7FHZ9 L5107 Y-S e

www.kptjournal.org

)

o
o,

8= WA Hinternal stimulus)e SJulaker’ 2, 4
MO 7121 A1 o] g o] 1820 5 o
gREo] iz Zlojet 3 4= Q. £ 4 w
S 2HM} oljel ANTHS B3 4
e Agshe, 22}, A2, 42

Fos ol EUAl A Ul

=
i

X

r

Q.
ol

L

o
N

ol
o 2 1o A& ffr

w ox Mo o
)

ﬁ rr

oy ©

fo

o

— O

-

(o]
N
Il
o
2
of
usd)
o T AN Y R )

4
32
o
B

Ir
?%’
O

>.
o
2

i
=
H0)
2
2
B

119
o
ok

1o >
32

g
A G gk s,
FuEgt 4= ik, Foluct At A
olo} sH= gHSol7 B8 fatA o A
4 At
A TR Hofoll 4] AL 9laL o} FINF
o

A IAEE 5] 9EEaL ik Ehrsson
A =| o

o r
o
N
B>

SR}

P
-

|

1% g

QN'E
T

f
rouu o
lo]

»noto
ro S

+
%
et
foh
Rt
rr me

1
4 .
%0

T
o of
O

2
oM.

=

>
ol

5L

N

Ho ol not
flo
B
_1
o
O
e
_‘>i
|
)
o
o
L
rb
N
i
=
a3
N
I}
o
10

Mo of 2
18 ox N
2 > e

R
=
N
N
e
oX
ot
ot
o
r_l
et
Of
ol
2
-
=
5
@]

]
ol

o
jutad
o
ot
r
e
ol
ol
rr
[t ol
Ay
N
olf

b J
oA FUsHA uljEA-251] A (dorsal premotor cortex),
A=A (superior parietal lobe), W e (intraparietal
sulcus)o] &8} Hli= o8 UEpton o] 129 &
‘dste} vl IHA| gl Holohs o] B
S7Hel 0w RSt W& eAbE Ao R g
A7 Al v WSS 2AE o=
S TR oISk W = A EAollA] o] 41 2]
2o] g4} Fickal Haskich Y Park¥ Jung''e
39| HuH| shxjollA| A GE Tl o5 Aol
O] T ISt ERE AAIBISET, AR mrellA
o] FYEUS= Harsllet, E3th AAAQl wA o=
el ] slmo) 2} HES eate) o] 4IA1A]
ol =& ol Algto] Q= A9 7L FAYS AT EHA
Y o227t GA3) Hopal B astedct ' Sharma 579
Atolrl= 5 she 5o alldSollA AAl 5
Ao} fARSE Tl o] nlAgl 2w Ehgo] YL Slth=
Razp Qloh, HE&F e dbiel ejofe obd 244t
S e g A9t W =90, Steven 59
Atoll oJshH 10759 b Hapidebiel 17det 10789
OPdts 1Y AR 5ef Ho] 25 4l S ke Ay}
A piAdR Aol A S A S Aldhe B AlAI A o=

32

J Korean Soc Phys Ther 2013:25(5):273-281 274



Young-Chan Park, et al : The Effect of Motor Imagery on Spinal Cord Injury

Table 1. General characteristics of the subjects

Variable M1 Group Control Group
Age(year) 357 £10.8 41.3+96
Gender(Male/Female) 6/0 6/0
Duration(month) 28.0 £ 11.9 345+ 93
Type(C5/C6) 1/5 3/3
ASIA(A/B) 6/0 3/3
Values are presented as number or mean = standard deviation.
M1 motor imagery program
ASIA : American spinal injury association
AU o gl Bl 5 MR IMRL Al 5= Qs SRS TR Si0in Aot J A AV
5ol S7MEARI TR Harvk Qlek, of2fdt A4S S S o Aok D) AV Aelo) dleks jbe: iR A
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Sh= of3he gkl sh¢lek Grangeon 5779 AtollAlls (MMSE-K)d 264 oo QIx71so] &40 gl 4 5)
= 651 B4 oAl oAl 2RO A8 Ay B4 ol 12711 ol AaE|o] Aok Tsol U A=
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Table 2. Electromyograph of patients at baseline, post-test

Variable Group Pre Test Post Test t p-value
Rt. Upper trapezius M 33+1.2 7.6 £1.1 -28.38 0.000
Control 45 + 3.1 55* 35 -3.22 0.024
Rt. Deltoid middle MI 20+£13 6.5+22 -11.48 0.000
Control 1.1+£08 28+£1.0 -4.66 0.006
Rt. Pectoralis major M 20+ 22 56 25 -12.92 0.000
(Clavicle part)
Control 1.0+ 1.1 19+1.7 -3.14 0.026
Rt. Biceps Brachii M 49+ 33 8.5+ 4.1 -9.07 0.000
Control 54+ 46 6.1 +43 -2.06 0.095
Lt. Upper Trapezius M 24+1.2 6.5+ 1.2 -15.00 0.000
Control 3.6 +28 50 %35 -1.75 0.140
Lt. Deltoid middle MI 1.7+07 6.2 +20 -8.01 0.000
Control 19+10 29+1.0 3.1 0.026*
Lt. Pectoralis major Ml 1.4+18 53+19 -34.27 0.000
(Clavicle part)
Control 1.1+1.2 16 +156 -2.75 0.040
Lt. Biceps Brachii M 42+ 25 8.0 £ 3.7 -5.19 0.004
Control 41+£38 48+ 36 -3.24 0.023
Values are presented as number or mean =+ standard deviation.
Group at pre-test, post-test are calculated by paired t-test.
between groups calculated by ANCOVA
EMG, MI Group e b QU AR 2 8 elol R DEbe) o
ost-tes _ - = _ =
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Figure 2. The comparison of EMG for control group at pre test
and post test
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Table 3. SCIM Il of patients at baselines, post-test

Variable Group Pre Test Post Test t p-value
Self-care M 1.5+£05 28+ 15 -5.00 0.043
Control 1.7+£12 1.8+ 15 -1.00 0.363
Respiration & Sphincter M 18.0 2.5 187 £29 -1.58 0.175
Management Control 18.2 3.5 187 3.7 -1.00 0.363
Mobility MI 0.0+ 0.0 20+ 1.7 -3.31 0.033
(Room & Toilet) Control 12413 1.7+ 2.1 -1.46 0.203
Mobility MI 25+06 32+10 -5.00 0.025
(Indoor & Outdoor) Control 23415 27+18 -1.00 0.175
Total Score Ml 220+ 1.9 265t 46 -4.66 0.024
Control 233 +62 248 £ 7.6 -1.865 0.122
Values are presented as number or mean =+ standard deviation.
Group at pre-test, post-test are calculated by paired t-test.
Variations between groups calculated by ANCOVA
F0Yk gA), oF(dush Alel) Fuold Hae] B BAZKES A 53] o) R YR AkK o HAhs
= Bl FAH o RE fogh AfolE Hlrh (p<0.05).  Zo] FARIE =oli= A oR Hal Firh 3k 434
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ofifi= A7k, ofs(Wat I, ofs(dUier A 2R AEsHA APEE 4= ol AR SRR A
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). SE ] Aas EIO, B FERollA
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