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The Analysis of Movement time and
Ground Reaction Force during Sit to Stand Task in Healthy
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ABSTRACT

Purpose : Sit-to-stand (STS) is one of the important activities of daily living (ADL) and each of its parameters is used
frequently. This study aimed to examine the influence of different seat height on performance time and floor reaction
force strength during an STS movement.

Methods : Fifteen young-adult male subjects participated in this study. The subjects were divided into three groups based
on lower leg length. Subjects performed an STS movement twice from chairs at height adjusted by the lower leg length
of each subject.

To examine the influence of the chair seat height, ground reaction forces during a STS performed with 3 chair heights
adjusted to each subjects lower leg length were compared.

Results - Vertical ground reaction force and time during an STS movement were measured to evaluate. Parameters
regarding ground reaction force were selected for analyses. Significant differences were found in ground reaction force at
Gl was greater than G2 and G3.

Conclusion : The STS movement achievement strategy differed since chair seat height changes relatively by the difference
in lower leg length. When conducting the ability to achieve STS movement rating test, chair seat height considering each

subject’s lower leg length may be needed.
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ko zAo| A Do) A 7](sit to stand; STS) &2
ARG M= A ed ek ofy ey A7k Algt
Nl A 4H = Esolnm, SYARI 4 Ak}
7F=d] 4421 8 o]t (Rodosky =, 1989; Demura
5, 2003). Hajoluh thE 7]2AR1 A s A Activity
of Daily Living; ADL)H.t} Aa)=]= F2tole} & 4
At Hodge & 1989). ¢k Aol A dojr= T2
AP R FA49) AR ougit) dojA 7] 9
bt B2 AR o] s QA SkaL oyt Bl
oAl gtk i S0l F O w7

=2 90E 7HseHl st STS+ 714491 ADL
2} shuo)7] wliZel 24 B8 HrkeE 754
o BHgshs Zlos et AAAR 54 =
2 AHEEo]A gk(Riley 5, 1991; American College
of Sports Medicine, 2000; Yamada &, 2009).

STSE B, driele ol o=l A€ 714
MM IZ FHEFAHE oA = o R FH I 72
kol A A1A) o]so] yERdTE STSE k2 ZRAlell A
Fol7t AA e oA = Al o2 thE]9} W 9o
A kLo 7 dFsk= ATke] A3 dEol7F A
A dojz] AlA7F ik 9|2 FFlol= Ve R HE
t} o] 7|3t AAE 71A el A Sol&e]7] &) st
A 23} Flo] Q75 A2 7AW Sl A A =g
7149 QollA FEETAS 227 fg P zA0]
8F T o] F2 7| AHE FolA| AL THFAE otk
Ak Ao aaet AA| g2 At AE
ZF ool wheh gebd = Qlar JHQIA Abel=

S

o] gt 2 8 AL I A whet WE ¢
Tt Ryerson & Levit, 1997).

o|zte] e, thEle] 21X W, v Hols} did
oJzte] o] T& T4 o AFS T 8%lolth
dojipr] ol o] 9f2)= ko= o] Fdh= Al
S ko] AT Ao AT Wl A
A== AAARI s SHEs7] A8l ®mof 2 9
A w3 whE ST 9 FE AL AA7) ko o] Fal

of sh= A7t AXIth dolx7lE A st EA
dlho] 5% 3738 (dorsiflexion)©] ¥%&
o] Ao RE el fA|shk= Zlo] g&Fo|tt
(Shepherd & Koh, 1996).

Jojx7] S5 Aol A= oA e A4 )
7k AR IE H3 SE= A9 B ol FAF
QS T WP = 24 W o w8

A8 Aakshr] 918l 11 AlRbe] 48w
<+ AQtH(Carr & Shepherd, 2010). A=Z T2 o]
oztel| A oA 7|E Pe w aFA] el FojA|= 3
HrlEo]| Faks A HERE 2] $Fo|(seat height)
7} STS 3ol 3ol Foidt &S vA= 2919
HtHRodosky 5, 1989; Yamada, 2007, 2009).
STS k= &t & 7149 el 917] wiiel 44
¥} g AAnbie] AL FAbo| A Fagk o3k 5t
= Aog AFu]ojx] $irH Fleming 5, 1991; Lindemann
5, 2003). tHEZ} vpetel] A Holx|= A7) ool 42
o AHhtE2 AR E ko U] 98l el A &)
&3t thE7) vleol A Hold wf £33 e 84
of o]&star gf A52] 150% 3| A2] 4=2] A|Hukt
How why] oMt} o] 312 o]% ZhAstal 4 A4
o =agls W TS st AT o]2fdk HH
AAE T2 ow THEstel] S8l AlsrEu o 2 3
Qe 7 3} (Shepherd, & Gentile, 1994; Yamada &,
2009).
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Chair Height
G1 : 80% of lower Leg length
G2 : 100% of lower Leg length
G3 : 120% of lower Leg length

Fig. 1. An lllustration of chair height
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FRE 252 A3= Windows SPSS 12.0 versiong
ARESE] BEA519 1, thakRbe] Qubd EAL TaE
AR F5la1, ojAlzolo) np&
A= o] BEAREAM (two—way ANOVA)SIe] Bonferroni

HAE s om froleEe a=0.05% A3t
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o] A= 1507 7} 534 Hj x|k
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Table 1. General characteristics of subjects
Variable G1(N=5) G2(N=5) G3(N=5) p—value
Mean®SD Mean+SD Mean®SD
Age(yrs) 26.80+2.05 25.80%1.30 26.80%6.38 0.90
Height(cm) 175.40+3.51 172.201£6.30 176.20£6.14 0.49
Weight (kg) 71.10+12.06 64.40%+16.20 76.20+15.47 0.47
Femur length(cm) 45.80+3.11 44.6013.23 46.70+3.72 0.39
Lower leg length(cm) 40.25%+2.25 39.70%3.27 42.30+3.46 0.62

G1; 80% of Lower leg length
G2; 100% of Lower leg length
G3; 120% of Lower leg length
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Table 2. Parameters of sit to stand of subject groups

Groupl(N=5)  Group2(N=5)  Group3(N=5)

Variables Mean%SD Mean+SD Mean+SD B prvalue
Seat height a a b 6.23 0.01*
. Regular speed 2.3410.34 1.88%0.35 2.10%+0.31
Time/sec 39.41  0.00%
Fast speed 1.25%0.16 1.17£0.19 1.13+0.40
Seat height*speed 5.66 0.01*
Seat height a b b 12.29  0.00%
VGRF/' Regular speed 60.80£6.01 49.40+3.84 55.00£2.24 12.99 0.00%
% body weight Fast speed 70.60+10.60 58.20%+4.15 54.80+5.07
Seat height*speed 8.02 0.14

ab: A2 o2 #2193 Abol7t A&(p<0.05).
VGREF: Vertical Ground Reaction Force

o7t golot edE e G A 4 A b
o = AA = A= YETtHp>0.14). AH-
Adojx7] FAol AeHE AR A Aset AN Gl G2, G139 G3 ARololl A 27k 2fo]7}
= HEEHOAE G2>G3>Gl 2.2, Aol 3 A= Aoz YeERFTHp<0.00, p<0.01)(Table 2).
Adolet FAsHA 483 1mollM 7 FA ekt
Hoigh w=A dojA7] Fahs A8 v
AT SEHRY Al 25 5 AeARbe] sl
G3>G2>Gl o2 YER T Table 2). Aol AL ek e A A frA] sHol &
oA} fzolo] w2 AoA 7] AaARtelE fofd 2k AW Haolu Aldtn vt e 01% }
°o]7b 92m(p<0.01), oA} Folo} L& wete] 45 ook sk HHAQL ADLS s 2 =
Zgo AolA7] B £QEE A7) felg 4 Dol £ ST B EM T}, ik ol
& e B0 HERITHp<0.01). AR Gl B doA] g2k Tikle] Vs s ARl
G3ellA frolgh ko] 7} Ql= Ao = YRt TthH(p<0.05) T8-S 5 7= (skilD) o]t (Janssen 5, 2003).
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= 5o A =7 AadbadE A= G1>G3>G2 & 3} AlZ1t) STS9 Oiaﬂa—~ Holx|= 2 9dlo]
o2 et oH mELEHGAE G1>G6G2>G3 T2 n Qlo M gxte] 7% ol w2S & o Mg B

o)z} Lo 2o 7Fd Ad whakeo] =14 Lreht o] Hojx]:= Ao = EJ_E]J_ ATH(Carr & shepherd,
i, EESEEo] SR 7 xyyhdElo] I 2010). B3k v =5 750l dASHA FAhEE 4

=]
Z7¥elolt). dojx= &8} ozf old] wE 44 ol STSE 9 0}* Aol o]H¥r}(Alexander &,
AEnhde 2 5013k 2fo]7} 9l oM (p<0.09, p<0.00), 1991 Gross &, 1998). 814 59 ¢fsh= AojA7]
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A A olE == T2k AlFto] e A A7t
F3o] AoIAWA 905 W) shHs) Ak 2
Al A= Zleo] o2 Xt Yamada, 2007).

STSE 71!%01 ADL &2} & shifo]7] wiZel] 4
Aol s F§3 54 BF2 AHgEolA gk wele)
A7 s Dgol FHASQ gkt G ol 845
AXE= QaEoANt 25| Wis Al AT
G ola Asel A BEE 3 mh N rES
HAoITH American
College of Sports Medicine, 2000; Yamada 5, 2009).

Ol AME TS V)5S a5e] =ze] A
o agEolX= AAL S 754 s A e
g W srvew Fa@ A

A1717] o
(Yamada 5, 2009). A 574 w=219] t}a]-< 3} 319

£ ArRE7] 918l STS 52 Alell AlHRbEe-S A1-8-3)
S HFleming =, 1991; Lindemann &, 2003).

o] 9A= dojxr] Hell FEHT FHol Fol7]
il = Feity B A7t ko m o]gsh=
Aol @3ke ok o] o A4E e 91X
g ol A A E = ARl S 56k 918 Bt
& JUHd 53 S0t avke HolgH AA7)
ko =z o]Fdof = A7t AXITHShepherd &
Koh, 1996). A% & 9x]5= o] Holl & wf B}
LA ARE S -‘,?[—X]sﬁo]: St Oé Pyd v 2l

A7 37191504
3‘134 TR
= Zlo] gz o

o] 5% wilol QE% %%J&%—i
T8 10em B HE X[
= 7P 84 fxlga eFitk(Steven 5, 1989).
= ATl E &4 STS 522 I8l A A<+
Eo]sd- lﬂl—lﬂ-] o /\11\]3}031—/}

ojzte] ol STS 4] 3ol 43S +vh =
olo] we} STS &#fo] B7lse ?E A7) wiEoloh
(Hughes &, 1994). o|=Fzolol] thgh A-ellA &jzte]
Fol7h Wes % AojA)7] Fafo] o]y AL 48 1
3}%131(Schenkman 5, 1996). a2
Q1 dojM7] F2F F=8o] 7t e
Q= 1ol 120% wvte] A
2ojx717} ot B st Weiner,

;\]‘

1993). S ool A= Lol 7] ﬁolw ]
7455 7) F7kebal whe] A9)A7F B 87 E = g
3} zlgFo]d @ 3l (Schenkman, 1996).

2o gl 20~300] F& Ale] A9+= e
0] 115% oA 65% AE=o] e izo]o] oxjolx]
o] A o A|zre] #& ZHEET) 100% Z7Fetlal Bl
3}ItH( Schenkman, 1996). 2J&F] s=o]i= 3] T4
Al glo] RRlEd] Faks HR]al W oo ojzjefA]
dox7] JeiA = AR, 5, HE Ztee] AL &
7ysteg ojae] o)zt doja]7] el oiA Sl
gt IS vA= Ae® Baxial tk(Yamada &
Demura, 2004).
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Mz o)} FAKSHA a4 ole] 80%, 100%}F 120%
2 9z} FolE 747} AASISIck
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