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| Abstract |

Purpose: The aim of this study was to investigate the effects of sit-to-stand training with various foot positions combined
with visual feedback on muscle onset time and balance in stroke patients.

Methods: Thirty stroke patients were randomly assigned into three standing groups: one with a symmetrical foot position
(SSF; n = 10), one with an asymmetrical foot position with the affected foot at the rear (SAF; n = 10), and one with
visual feedback and an asymmetrical foot position (SVAF; n = 10). Sit-to-stand training with different foot positions
was performed for 30 minutes a day, 5 times a week, for a total of 4 weeks. The effects on muscle onset time and
balance were assessed.

Results: In a comparison of the onset time of muscle contraction, the onset time of the affected side tibialis anterior
and less-affected side gastrocnemius muscle and tibialis anterior was significantly shortened in the SAVF group. And
onset time of the less-affected side tibialis anterior was shortened in the SAF group. There was a significant difference
in the result of functional reach testing in the SVAF group.

Conclusion: VRG was effective in improving muscle activity and balance in elderly women aged 65 and older. In this

study, sit-to-stand training with visual feedback and asymmetrical foot position showed significant functional improvement.
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Fig. 1. intervention methods.
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Table 1. General characteristics of subjects (N=30)
Variables SSF (n=10) SAF (n=10) SVAF (n=10) F (X% p

Sex (Male/Female) 5/5 575 377 0.50 0.60
Type of stroke (Inf./Hemo.) 8/2 7/3 773 0.15 0.85
Onset (months) 19.90+9.00 20.30+9.12 20.70+8.64 0.18 0.98
Paretic side (Lt./Rt.) 5/5 8/2 575 1.22 0.30
Age (years) 69.50£11.25 74.10+£6.77 73.50+8.04 0.71 0.50
Height (cm) 160.67+7.01 161.46+7.24 162.11+£3.37 0.12 0.88
Body weight (kg) 60.09+12.94 60.43+9.33 64.06+9.81 0.37 0.69
MMSE-K (pt) 19.40+5.27 19.70+5.45 21.40+4.54 0.40 0.67

Mean+SD, Inf. : Infarction / Hemo. : Hemorrhage, MMSE-K: Mini Mental State Examination-Korean version, SSF: Sit to
stand with symmetrical foot position, SAF: Sit to stand with asymmetrical foot position, VAFS: Sit to stand with visual

feedback and asymmetrical foot position
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Table 2. Onset time of tibialis anterior, gastrocnemius, rectus femoris biceps femoris muscle on affected and non-affected

side during sit to stand (N=30)
SSF (n=10) SAF (n=10) SVAF (n=10)
muscle
nonaffected affected nonaffected affected nonaffected affected
pre 0.06+0.04 0.04+0.01 0.20+0.12 0.08+0.03 0.16+0.07 0.14+0.07
A post 0.08+0.04 0.03+0.01 0.08+0.03* 0.03+0.01 0.09+0.04* 0.04+0.01*
pre 0.12+0.04 0.05+0.08 0.01+0.00 0.03+0.02 0.16+0.07 0.09+0.14
ac post 0.08+0.01 0.09+0.11 0.11£0.05 0.06+0.08 0.06+0.04* 0.05+0.11
pre 0.0340.01 0.03+0.01 0.05+0.01 0.05+0.01 0.06+0.05 0.06+0.01
RE post 0.03+0.05 0.18+0.10 0.06+0.02 0.04+0.01 0.03+0.00 0.08+0.02
BF pre 0.03+0.01 0.07+0.03 0.07+0.01 0.10+0.08 0.06+0.04 0.10+0.04
post 0.05+0.01 0.17£0.07 0.10+0.03 0.09+0.03 0.13+0.05 0.07+0.05

unit; second, MeantSD, SSF: Sit to stand with symmetrical foot position, SAF: Sit to stand with asymmetrical foot
position, VAFS: Sit to stand with visual feedback and asymmetrical foot position, * : p<0.05 between TA muscle in
nonaffected side of SAF group; p<0.05 between TA muscle in nonaffected side of SVAF group; p<0.05 between TA
muscle in affected side of SVAF group; p<0.05 between GC muscle in nonaffected side of SVAF group;
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32

ol 7] o] 2 4% MAAIZEE HmhulS o
H700) A - 5 ula A nhilS 9 S G ol
7] 2Eo| A= 020+0.12% 00 A 0.08+0.032 2, A|ZH2
S 2ulg ol gt |2 W FI2 o Yody] 1%
o A= 0.1620.07%0] A 0.09£0.04% 2 7JAIA|7FO] &

P15A B W) BAE AASES 1) ohl3 e

g8 3 YojAr] Z2oA  10.1943.39cmo] A

ofstA WA THp<0.05). WS TS A4
=S o] g3t uhnl S WS FR 3 dojAlr] OF
oA 0.14+0.072 0] A] 0.04+0.01 25 A X|7Fo] 9]
A W TH(p<0.05). HIWHH] S A2 Al
TS o] g3t uhH| S WS FR 3 YojA7] aF
oA T AZ 0.16£0.072 A 0.06:0.04% 5 A A]
o] f-eJatA WebA thp<0.05)

12.16£3.65cn=2 FA ol §-9]3HA F7teE|o] 435
2lo] P AHP<0.05). A 22| wj=ulg o] 51 o}
H|Z 23S H & 3 YojA 7] Z1Eol|A= 8.98+£3.47cn
oA 13.1745.14em2 FA] Fof] F-2]5HA] F7h=lo] o
Fso] FFEAUAThP<0.05). et 7F A - & Bl
o= fogh Zol7h gl Th(p>0.05)(Table 3).

Table 3. Functional reach test between the pre and post (N=30)
SSF (n=10) SAF (n=10) SVAF (n=10) F p
pre 8.00+5.02 10.19+£3.39 8.98+3.47 0.73 0.48
post 8.41+£5.05 12.16£3.65 13.17£5.14 2.88 0.07
t -1.58 -3.83 -4.23
p 0.14 0.01* 0.00*

unit; cm, MeantSD, SSF: Sit to stand with symmetrical foot position, SAF: Sit to stand with asymmetrical foot position,
VAEFS: Sit to stand with visual feedback and asymmetrical foot position, *: significant difference between pre and post (p<0.05)
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