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Abstract This study aimed to compare the effects of sit-to-stand training, or training to stand up from
sitting positions at various seat heights, on the balance recovery among stroke patients. This study
included 20 stroke patients who were randomly divided into two groups. Each group was trained for six
weeks, three times a week from March to June 2019. Static balance and dynamic balance were measured,
and the variations were analyzed using the paired t-test and the independent t-test. There were
significant changes observed in both static and dynamic balance (p{.05) before and after training.
However, no significant changes were seen in the static balance in the standing posture with eyes closed
(p>.05). This study confirmed that there was a significant effect of training on the balance of stroke
patients, especially when progressively lower seat heights were used during the training. This suggests
new directions for treatment during rehabilitation for balance recovery of stroke patients. Further studies
will need to apply this training to a larger number of subjects, and use various training methods such
as randomization of seat height to enable the generalization of the results of this study and application

in clinical practice.
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Fig. 1. Seat heights
(a) 115% seat height (b) 100% seat height (c) 80% seat height
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e & MY FeE g e A o2 A A2 o Zei(Table ). & A 7 4ol 71 71,

[e]
oA o] MR AFZ olFAZIEE SIgich Higt 7], EFAC OE FATH /o5t Zol= glsith
V5 &) A Y WA ARe Adstel WA
(mm?) o2 a5t 919 #PL 334 whe =43} Table 1. General characteristics of subjects  (N=20)
of e WEGe ol8aIrt o] =70 AU Al NG| Ps6 | Aot
FEl [CC=84% R TETH22, 23], Gender(Male, Female) 7/3 6/4 220
Paretic side(Right, Left) 6/4 5/5 202
_ Age(year) 54.00+9.77 | 56.30+12.18 .000
242 S5 28 _feen_
L lme(smcfhj TOKE | 410£1.10 | 4.10£1.28 .000
54 29 23S bl ¥ Lolal] Axkive times mon
sit to stand test, FTSTS), 7]%&1 jé]_ 31_3_7] 7U4/\]_ Height(cm) 167.20£8.01| 166.30£8.31 247
Weight(kg) 62.00+£9.18 | 65.60+9.28 -.871

(functional reaching test, FRT)E ARSI : —
Mean+SD: meanzstandard deviation
A B LojAl7] HAAR= ZHo] ARE glo] SHto)7} 9l NSG: normal seat height group
= 5—]'@'01] %](_0]_ 02101}\1% %Z{J,——% Sﬂ /f—:-]_/\]é]"E—Eﬂ AQ Q PLSG: progressively lower seat height group
EoATE Egels WA 2E4 7 AHE
ICC=.87& HIE|cH24]. 3.2 38 7Y

7154 2 W) AAs 48 2AE HEA 9 5 T 2P LT qu A A AA
Ve AARCE AR A E A A9 FEe of ip%l, 1 7ke Aol A A AA 9, b4 A9l
WHLiHlE Y 7IHAAOIA FHE 7PEA FAL 3 wisle 023l ZTHTable 2).

2 90k w9 ek AR ZpAefA oA l"-oloﬂ FHe

= jéx]% utfe} 1S FAotHA TS HE "ol Table 2. Comparison of static balance in the two group
FYE YA YL 52T FAUG. A WA & el NS PLSG t
o] Yo A7} Az We 3 7 2FL 7|25k A Pre-test 4.14£0.76 4.37i1422
- - Post-test 3.20+£0.88 2.82£0.5
el uzm—xxﬂ- o= Cm_E_z_;QsOﬂ o EO
=t TR AT 2te] ofs 7 em) P ] (cm/s) | change |  0.94+035 155077 | -2.265°
9] AAAEAL AFEE [CC=.922 HATE|Q{TH25]. : -
t 8.266 6.348
Pre-test 9.86+3.12 10.04+3.38
2.5 Xz=Ey EC |Post-test 9.11£3.17 8.89+3.12
AL tlARLY] YulAQl EAN Td A wWo] =31 (em/s) | change |  0.75+038 1154048 -2.061
A A& 913 7tol-AlF AB(Chi-square test)T = ‘ 6228" 7:556
- o - + +
13]:] Fra) Zjﬂ(mdependent t- test)i Q/\ 01_93\]_4_ = Pre-test 1426‘307128.68 162920,220.20
Post-test| 1761.70£163.71 | 2091.20+£269.62
A5 wo] A Bx Ao Amz-dg AR LOS
el At N *“] 4 ; /]:qo E;‘é 0‘; N (mm) | change | -315.404£79.03 | -462.00£7536 | 4.245°
_ ieX Slo] % o
(Shapiro-Wilk test)& AAlote] J44& ERlstrt . 112.620° -19.385°
I5 W &9 A, $& v BAsp7] 9o e - *p(.05
7—1X4 . _ = B 2J.0 = Mean+SD: meanzstandard deviation
(pa1red t teSt) j' 7]- H] A= Ho]-oq % NSG: normal seat height group
HE t- ﬁx*(lndependent t- test)% AA 5T EAA PLSG: progressively lower seat height group
EO: eye open
O«]/\ZO 0.05 O]O]'E A—Dﬂol. 5 ]‘E"“jﬁ% SPSS EC: eye closed
22.0 for Window (IBM Corp., Armonk, NY, USA)S 1O limits of stability
Apgs13ict
N LEEETE BEL BES RN
34 ol BF HEE T IF BE 9% 44E B9
3. gqzm T(pC0S), 4 WS WSEE % 7 foI% Aol
£ HSAtKp.05).
3.1 & OhedRtel MRl S = e geel A A A F¥o 3 w49l o
ZA]
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o
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7t f93t AolE EATHp.05).
33 55 7Y

O5E 98 A, 3 ST oAl ¥ dojA7] HAL 7]
4 & W] A Wslke ohaak Zti(Table 3).

TR HL QolA7] AAte] 2 wigel Ak F g
E foR #A4aE Ha(pd05), 4 ¥ Wil
T IF 7 9% Zolg EAUHpl.05)

A5H @ W] ANl 24 Wl A T 18
BE Q9% 3718 BAN(p05), 3 e kel
Ae T IF 7t F93 Zolg EIHpl.05).

Table 3. Comparison of dynamic balance in the two
group
NSG PLSG t
Pre-test 23.29+3.46 22.91£3.09
FTSTS | Post-test 21.97+3.68 20.85+3.07
(sec) | change 1.31£0.70 206£0.76 | -2.257"
t 5.884" 8.517"
Pre-test 14.78+3.06 17.17£3.76
FRT | Post-test 18.23+3.02 21.39+3.37
(em) | change | -3.45+0.66 -4.22£0.76 | 2.380°
t -16.384" -17.396"
*p<.05
Mean+SD: meanzstandard deviation
NSG: normal seat height group
PLSG: progressively lower seat height group
FTSTS: five times sit-to-stand test
FRT: functional reaching test
4, 0%
£ dAFoie HEF FAE TR ARkl 4
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