Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.1.670

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 1 pp. 670-678, 2022

A4 golo] B2 ojArle 7] A £F € 5A 2 % &
FEEA o5o] WAL I

Effect of Different Seat Heights on Trunk and Lower extremity
Muscle Activity and Center of Pressure Displacement during
Sit-to-Stand and Stand-to-Sit

Hyun-Sung Kim, Hyung-Soo Shin
Department of Physical Therapy, Kyungwoon University

2 of & G Y A ol o719 g7) A B8 9 o LR 9 YA olsel A el
oA ol 7 UGS, o) A BAT A9 3101 HA ol 2 A FiE o
2§07t 22 A9 100% 4 5ol $8S 7EOR 115% & 49 115%, 4 ko7t REL 71202 80%
e ol 80%0.E UGt B AT MAo|u] YolAsleh 9] Fote] 2 BHE 2 YA 0|52 23l
St 244740 B4 0] oG WRS BURY o FEBL AR DAL H49) ol opdes
249 ZE 289 2} AAFY olFS AT F71S Bt 24 Fold YolAvig g9 vlmt the
2 23y

£9) A9, ARAGEE 80%9} 100%, YrHBLe 80% 4 olol 4 LolAsI7t elurt & B4
E7h SofsHA ST B MO, PIYT, FWALL BE R4 FololA] T Ba 1 2 BHEY RO Aol
oA Qgith. AFA 015 A%, WE 24 ololH UolHsI7h Grluek folehA &tk oleid Auke FolH
7 9 9] B BA) B 1 2AREA HRE AT Bt ohlet /154 21U Bk L FAR copelA A8
g Ao Azgr

Abstract This study was conducted to investigate the effect of sit-to-stand (SitTS) and stand-to-sit
(StandTS) at various seat heights on the activity of the trunk and lower extremities and the center of
pressure (COP) displacement. The subjects of the study were 31 healthy adults. Using a cross-sectional
study design, muscle activity and COP displacement during SitTS and StandTS were measured. One-way
repeated measure ANOVA and the paired t-test were performed to analyze the measurement results. As
the height of the seat decreased, the measured muscle activity and COP displacement of all muscles
showed a significant increase. The comparison between SitTS and StandTS by seat height was as follows:
SitTS had a significantly higher muscle activity than StandTS at 80% and 100% of erector spinae and 80%
of rectus femoris at various heights of the seat. In addition, there was no significant difference in muscle
activity between SitTS and StandTS in the rectus abdominis, tibialis anterior, and gastrocnemius at all
seat heights. COP displacement for SitTS at all seat heights was significantly higher than StandTS. These
results are not only expected to provide information as basic data on SitTS and StandTS behavior
analysis, but can also be applied in various ways in functional evaluation and intervention techniques.
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(Table 1).

Table 1. General characteristics of the subject (N=31)

Variables Mean+SD
Sex (Men/Women) 18/13
Age (years) 22.15+2.48*
Weight (kg) 64.25+8.76
Height (cm) 171.72+5.19

*Mean+SD: meanzstandard deviation

3.2 ZOA7I9F B7] Al 249 =0(0f ME 2 =
H|w!

dojx7ie eb7] Al 24 fzolo] wat HE T5olA
o+ 29 Fogt Alolg EHTHpC.05). A A 2t
2= #A wolollA FefRt AolE EATH(p<.05)(Table 2).

3.3 ZtA =0[0] [ME UOA7|Qt 37[9 2 Ed:
|2

ES9| & S =L 80%2F 100% EololA dojA7]7}
Q7| FololA & A3 HYrHpd.05). RASY &+ &
Qs 4 =old dolA71eh 9] 7F felgt Xjol7t ¢l
AHp).05). RFY & A= 80% =oloflA] LojA7]
7} %715t folsiA 2 3 HtHp.05). TAS &
DT FA 2ol dojA71et 97| 2F felgt Apol7t
RATHp».05). GCMO] & A== FY Fold dojA
71ek eb7] 7+ 393t &pol7} fISUtKp).05)(Table 3).

Table 2. Comparison of muscle activity according to seat height when sit to stand and stand to sit

(unit : %MVIC)

Muscle Action

F

80% 100% 130% b
- SitTS 45.22+1.33° 36.90+1.10" 24.64+0.84"7 59.220 .00
StandTS 32.57+2.76 24.58+3.43" 20.49+2.48"7 30.381 .00"

A SitTS 31.5246.85 23.48+3.74" 16.58+1.02" 7 20.506 .00
StandTS 33.5142.28 24.80+2.87" 19.57+1.35"7 24.259 00"

. SitTS 48.65+8.69 30.28+10.27" 17.58+6.58"7 60.527 .00
StandTS 37.58+6.13 23.4145.46" 14.28+1.23"7 50.034 .00

N SitTS 35.75+8.16 27.69+3.61" 20.95+2.23"7 30.872 .00
StandTS 38.52+1.55 28.60+3.81" 22.58+2.39"F 28.259 00"

oM SitTS 22.51+3.45 19.65+5.28" 14.05+3.20"" 20.857 00"
StandT$ 25.23+6.56 18.13+4.34" 16.39+3.85"" 37.418 .00

"pe.05, *Significz.ntly different compared to 80%, fSignificantly different compared to 100%, *“Mean+SD: mean#standard deviation, ES:
erector spinae, RA: rectus abdominis, RF: rectus femoris, TA: tibialis anterior, GCM: gastrocnemius, SitTS: sit to stand, StandTS: stand

to sit

Table 3. Comparison of sit to stand and stand to sit muscle activity according to seat height
(unit : %MVIC)

Muscle

StandTS

Height SitTS t p
80% 45.22+1.33" 32.5742.76 3.65 04"
ES 100% 36.90+1.10 24.58+3.43 4.21 00"
130% 24.64+0.84 20.49+2.48 1.48 18

80% 31.5246.85 33.5142.28 -1.28 .15

RA 100% 23.48+3.74 24.80+2.87 -0.98 37
130% 16.58+1.02 19.57+1.35 -1.93 43
80% 48.65+8.69 37.58+6.13 3.44 .00

RF 100% 30.28+10.27 23.4145.46 1.62 .09
130% 17.58+6.58 14.28+1.23 1.74 15

80% 35.75+8.16 38.52+1.55 -1.52 14

TA 100% 27.69+3.61 28.60+3.81 -0.78 35
130% 20.95+2.23 22.58+2.39 -1.11 22

80% 22.51+3.45 25.2346.56 -1.20 25

GCM 100% 19.65+5.28 18.13+4.34 0.98 .06
130% 14.05+3.20 16.39+3.85 -1.21 31

vp<405, “Mean=*SD: meanz*standard deviation, ES: erector spinae, RA: rectus abdominis, RF: rectus femoris, TA: tibialis anterior, GCM:
gastrocnemius, SitTS: sit to stand, StandTS: stand to sit
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Table 4. Comparison of center of pressure displacement according to seat height when sit to stand and stand

to sit (unit of Area : mf, unit of Length : m)
Variable Action 80% 100% 130% F p
Area SitTS 3373.86+479.04 3047.31+489.57" 2742.014532.0317 89.457 .00
StandT$S 3054.51+387.77 2331.46+414.83" 2014.86+440.27"7 61.378 .00°
Length SitTS 593.52499.02 521.54+120.14" 444.25+100.27"" 81.323 00"
StandTS 561.81+83.70 445.27+148.80" 379.02+157.45"7 73.070 .00"

"p<.05,
SitTS: sit to stand, StandTS: stand to sit

fSignificantly different compared to 80%, Significantly different compared to 100%, “Mean+SD: meantstandard deviation,

Table 5. Comparison of sit to stand and stand to sit center of pressure displacement according to seat

height (unit of Area : mr, unit of Length : mm)

Variable Height SitTS StandTS t p
80% 3373.86+479.04 3054.51+387.77 3.601 .00

Area 100% 3047.31+489.57 2331.46+414.83 6.541 .00
130% 2742.01+532.03 2014.86+440.27 7.516 .00"

80% 593.52499.02 561.81+83.70 2.500 01

Length 100% 521.54+120.14 445.27+148.80 4.864 00"
130% 444.25+100.27 379.02+157.45 4.206 .00"

‘p<.05, Mean#SD: mean+standard deviation, SitTS: sit to stand, StandTS: stand to sit
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