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<Abstract>

Purpose : The purpose of this study was to investigate the effect of core stabilization exercise on foot pressure
in the hemiplegic patients.
Methods : A total of 28 subjects(n=28) who were diagnosed with hemiplegic caused by a stroke were randomly
divided into bridge exercise(BX, n=14) and crunch exercise(CX, n=13) groups and each group executed the
exercises 20 minutes a day, 4 times per week over an 8 week period. Foot pressure was measured on the fore,
mid, and hind foot for peak pressure, and distance of center of pressure(COP).
Results : The peak pressure on the mid foot for BX and CX were significantly different according to the
exercise period(p<.05). Peak pressure on the hind foot of BX was significantly different according to exercise
period(p<.05), however there was not in CX. The effects of each exercises period were significantly different
according to pre-after 8weeks(p<.05). According to exercise period(p<.05), COP distances of BX and CX were
significantly different.
Conclusion : The results show that both BX and CX verified an improvement in gait ability. Especially, since
we confirmed BX was attributed more to gait ability than CX. This is considered to be effective on those

hemiplegic patients who need core-stabilization and gait stability.
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ﬁ*“PHl A} 2798 o R WS} Bt 1) ARE M43}t 5 W
TwoR FA9 FEAL, 7 oIAY BT guby 7} %2 O'Sullivan(2000)8] A7+ o3} -tk

o7 AAlehE 3083t FEA ek 20870 V)T AR A2, AFAA B A Il 7] Zste] A
A A7IAFARE AT 71 A7 A AEAE E e 925 glol7] 18l Standaert

|E9= npH|= eHA 7 (tibialis anterior m.)2] < 5(2008)2] AT ABI] 10327 FF0] Z 10
HT(@%WWUM P Semyoll B A= wiA| Z3ke] fAS FsH eislen, 85 B¢t 5 435
SFaL, S AP PEEARE Y Sem)ell A8
Z¥zt Wy 13}0% 35Hz TR ARSI,
2007). AT Wt E v EIEEwoR U (1) WZ+-$-5(Bridge exercise, BX)
o] UukARl A= olelol] F= 43] 2084 8F <t W2 FTY] &% 4L Urquhart 5(2005)9] &
Azl S S7HZI7] SIS 2 wzkesat B 9717, SS2008); 71EI9A(2004); Stevens s
5SS AL FALS SAHs] 2k (2007b)°] ¥H% vhe] wZh-EW, Marshall?} Murphy
AU 54 7](F-scan system, Tekscan Inc., T|=H)E (2005)2] & WS TE3ele] A835ko] S(weeks)
olgdte] 5 A, &6 47 % E 87 Fol H o W& FEUHS TS sl 1099 &
7¥al ek Ex2 IS XS T Table 1).

Table 1. Intervention program of each group

week Bridge exercise Crunch exercise

1. Posterior pelvic tilt in supine position with
both knees bent

1. Posterior pelvic tilt in supine position with
both knees bent

! 2. Abdominal draw-in in supine position with 2. Abdominal draw-in in supine position with
both knees bent both knees bent
3. Abdominal draw-in in supine position with 3. Abdominal draw-in in supine position with
2 buttocks lift both knees bent and hands locked while
raising head and shoulders to knees
4. Abdominal draw-in in supine position while 4. Abdominal draw-in in supine position with
3, 4 lifting buttocks and less-affected-side leg both knees bent while lifting both legs and
swinging them left and right
5. (Lay both legs on the ball) Abdominal draw-in 5. Abdominal draw-in in supine position with
in supine position with buttock lift both knees bent and hands locked while
6. (Lay both legs on the ball) Abdominal draw-in bending your body that across hands
in supine position while lifting buttocks and 6. Abdominal draw-in in supine position with
less-affected-side leg both knees bent while lifting legs one by one
7. (Press both legs on aero mat with knees bent) 7. (Sit in upright position on the ball) Abdominal
Abdominal draw-in in supine position with draw-in  while slowly lowering back and
5.6 buttock lift returning to start position
7” 8, 8. (Press both legs with knees bent on aero mat) 8. (Sit in upright position on the ball) Abdominal

Abdominal draw-in in supine position while
lifting buttocks and less-affected-side leg

. (Press both legs on soft plate with knees bent)
Abdominal draw-in in supine position with
buttock lift

10. (Press both legs on soft plate with knees
bent) Abdominal draw-in in supine position
while lifting buttocks and less-affected-side leg

draw-in while and rotating slowly from side to
side

. Sitting and slowly lying on the bed and
holding while lifting both legs

10. Sitting and slowly lying on the bed and
maintaining the position while lifting both legs
and bending them one by one
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Table 2. General characteristics of subjects

Variables BX(n=14) CX(n=13) p

Gender (male/female) 9/5 10/3 17

Paretic side (left/right) 6/8 6/7 .76

Type of stroke (hemorrhage/infarction) 6/8 4/9 24
Age (Years) 55.2143.60" 56.30+1.93 .06

Time since stroke (month) 17.00+2.06 11.5442.08 .79
Height (cm) 165.36+2.15 166.08+1.55 .06

Weight (kg) 60.00+2.78 63.00+2.84 .95

Foot size (mm) 252.86+4.50 256.1543.11 .06

* M4SE, *p<.05
BX: bridge exercise, CX: crunch exercise
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(unit:kPa)
37
.16
.05*
.82
13
.55
.90
.62
.87

92
2.22
411

07

63

42

p
51
76
13
06
39
14

Error df
12.00
11.00
12.00
11.00
12.00
11.00

8Weeks-test
160.64+21.58

73.50£32.96
248.64+30.81
165.54+22.40
127.08+34.20
214.46+31.97

Hypothesis df
2.00
2.00
2.00
2.00
2.00
2.00

4Weeks-test
168.86+20.76
127.21+41.83
197.79+£21.08
172.00+21.55
147.00+43.41
212.54+21.88
F
.70
27
2.35
345
1.00
2.36
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Value
.10
.95
71
.61
.85
.69

Pre-test
187.21+23.51*
153.43+61.51
169.71+24.89
169.00+24.40
173.46+63.83
204.85+25.83

Wilks' Lambda
Wilks' Lambda
Wilks' Lambda

fore foot
mid foot
hind foot
fore foot
mid foot
hind foot
BX
CX
BX
CX
BX
CX

Group

BX
mid foot

(n=14)
CcX

(n=13)

Table 4. Comparison of effect between subjects of foot pressure groups

Table 3. Variation of peak pressure of foot within each groups

*p<.05, pb: p value of group

: Mean + SE
fore foot

hind foot
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Avjeigh vnE 98] ALNEEPRENS & Aup=05), 571708 AA ol s 2 A
$alglom, AT Table 33 ATE W7 £EI} I SEH-EF 45T, £F 45505 855N
uogwe] AR A4 Ad fod Aot FASNHOR el Aol YAIMp=05), LEA-
QAT WILEA FER Qe vzl mWE £% sFoAE EASHoR fol 2ot 9
fFoidol A T(p<.05), HEEEA FHE AEak 21 tHp<.05)(Table 5)(Fig 3).
< 713kl g ool IaLp=.05), MARE &
240
220
220
@ w0 f s
28 180 L 2L
gg gg 120
g% 80 b ﬁ
& o
70
140
120 ! 20 !
Pre IWeeks Bieeks Pre dieeks 8Weeks
Fig. 1. Variation of peak pressure of fore foot on Fig. 2. Variation of peak pressure of mid foot on

each groups

each groups

Table 5. Comparison of significant difference groups following exercise periods

Period Period*group

F P P’ F P’

pre-4weeks zi 1:29 ég 38 1.52 23

fore foot 4weeks-8weeks 2§ ?Z g ; 54 .01 .94
pre-8weeks zi 32 Z: 41 42 52

pre-4weeks 2§ 1 Zi ;g .10 .00 .99

Period mid foot 4weeks-8weeks 2§ 2;(6) 0122 « .04* 1.03 32
pre-8weeks zi i(l)z ig .05* 31 .58

pre-4weeks 2§ 1 ?i ;(8) 12 .85 37

hind foot 4weeks-8weeks 2§ 1 22 ;i .06 3.22 .08
pre-8weeks gi 2.;3111 411461 .04* 2.93 .10

* p<.05 pb: p value of group
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AR} go] Hrpr] fape] FAgtel nA|=

210+

220

Peak pressure(kPa)
Hind foot

170 -

—BY = CX

Pre IWeeks 8Weeks

A-P distancelcm)
parametar of COP

—BX ™ CX

Pre dWeeks SWeeks

Fig. 3. Variation of peak pressure of hind foot on

each groups

Variation of COP anteroposterial distance
on each groups

3. 2% 7|7l w2 op|E UASA o=z A AT oleAE walE flEl dajbaSAaA
H|m & Agsiolon, A¥= Table 63 Aokth wZhe-
B T AF olErEe ZIRkel mE

D 7Rkl whE ekt v T A Ae) aup<0s), HEEEA AHFA AT oF
¥ elezAe wa Azl 712k w frolge] ATHp>.05). AR
TE7RRbe] wE Wbt B 4EE adE A4e £ Ay EAgHoR §od Aol

Table 6. Variation of anteroposterior distance on the COP within each groups

(unit: cm)
Group Pre-test 4Weeks-test 8Weeks-test F P
BX(n=14) 8.79£1.17" 12.27+0.96 13.19£1.02 16.46 .00*
CX(n=13) 13.93+1.21 14.37+1.00 14.26+1.05 13 75
*: Mean + SE
Table 7. Comparison of effect between each groups
Source Type II SS df MS F p
Group 51.83 1 51.83 426 .05*
Error 304.13 25 12.17
* p<.05
Table 8. Comparison of significant difference groups following exercise periods
Period Type 1I SS df MS F P
Pre-4weeks 103.80 1 103.80 8.83 01*
Periods 4weeks-8weeks 4.39 1 4.39 2.37 .14
Pre-8weeks 150.86 1 150.86 8.91 01*
Pre-4weeks 62.59 1 62.59 5.32 .03*
Periods - Groups 4weeks-8weeks 7.04 1 7.04 3.80 .06
Pre-8weeks 111.62 1 111.62 6.59 .02%

* p<.05
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