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Abstract

Objective: To explore the influences of gender on the changes of hip kinematic parameters and plantar pressures
in sit to stand transfer process.

Method: During different periods of sit to stand process the hip kinematic parameters changes such as joint an—
gle, velocity, time, and plantar pressure changes such as siress, pressure, contact area, were compared. In this
study, 75 healthy men and 76 healthy women were enrolled.

Result: (DDuring sit to stand transfer the difference of trunk forward angle changes in male and female was sig—
nificant(P<0.05); the differences of trunk forward velocity and stand up velocity changes in male and female were
significant(P<0.01). @The plantar pressures of men were higher than that of women in the whole transfer process
and the difference was significant(P<0.01). The increasing of feet—grownd contact areas at the end of transfer of
women were larger than that of men significantly(P<0.05).

Conclusion: The hip kinematic and plantar pressure parameters were different between healthy men and women
during sit to stand transfer. In no assistance condition, men often performed sit to stand transfer by increasing
transfer velocity and women by increasing feet—ground contact area. This is an important aspect to be considered

in recommending a rational and indiridualized rehabilitation scheme for a person with different gender or disease.

DOI:10.3969/j.issn.1001-1242.2012.04.005
SFLEATIH - P R B AE T RS AV 00 H (%5 0923A11291)

1

LRGBS B E A ST BRI R4 8}, 2300325 2 FRMBE G RS B BRI SE T s 3 Sl

TEB T SRR, T e e iF g 2k 5 Wiohs H - 2011-08-20

320

www.rehabi.com.cn



FREAE 4L 20020 507 Ha

Author's address Department of Rehabilitation, Affiliated Anhui Provincial Hospital of Anhui Medical University,

Hefei,230001

Key word sit to stand transfer;rehabilitation; plantar pressure;joint angle

A il B % (sit to stand, STS) & H #4216 W i
WL DI RETE 8 2 — , & 58 AT AE T RE AY B i
F& o AR A Bl S AL R R v, SO TR R
L, H BRI R T AR R 2, DR XA e
RHNE BB R BRI EEN
UL & R Rz sh il e D BRI, 3 (] iy to s 1
A R I R ME R S AR AR S E0™
HERGEERRZ Y, FEACTIER 24 ALK&
e S5 5 A il 5 R AT B WEE , Sato FEIHIFSTIN Ny
A PP A I A VR T iR A DA SR8 e B 381) JE TV
BFPR] B T 4 B A5 AT AR S () S50 4 4 2R A T Ao
B3 N7 AL RIS ) PRIUERR JEE 5 A s 5 B8 IR 5 1
ZZ R R, FEAFRER AR ET T
e SN AR B S R ER A A R e LA
TG R AL R L B ME ) R RS (HE X T
PESIRS Ae S 5 R S 18 R R BRAT ZRAUBIE ST .
TR R 22 S AE e, B e 2 R R ILPA ) & A
Pl e I AFAE—E 9 22 51, PRI AR 1000 A 5 Ao e
SR A Sl A el R R ) A IV T AR A R O A SR
AT, 3 Hr AL i e i s s R 2R, LSS
I 2Z [A) R AR B R R 5 S AN R SN E B 20 7
B BAR SRS , B 1E B AR R K2 byl ARRH S
o AL RS D7 Sl E S s S L.

1 #R5HE*®
11 #FFEXT4

IEH 24 151 45, Horp B34 75 44, k76
& B E B (170.68 £ 5.67) em, 1 (165.88 +
4.75) em, J 2x Z (6] () B v 22 55 0 3 MR L (P>
0.05) ;415 20—79 % , B4 (41.85 + 17.19) %, Lok
(45.63 £ 19.08) % , I Lo 2 [ AFI% 22 S 0l 1
X(P>0.05). ZIXEH LB KZNRGEWIE, NI
AR TCA M, HIJG™ R 0 A0 A8 0 JE e , 5
JE BRI S IE R, 20 SRR IE Y A% 0
(AR 5 HEBRAT O I MG R 1 3210, Je Ay
JEE ST RE R A . IR e
TARIE R H i PR SRR, I S 7

WE G R
1.2 Ui

il FH e R B A BRI e 5 R IT I 2 1 JE JFE
TIMHE R FA IG5 RE RS (TS : BioDAQ-32
AU | PSR DN 5 A PR I A i e B A R v 11
FRE 224, A5 R A R G0 F R DN it Akl
Bt B i e AR . SRS — R E Tk,
G — DA MDY MR o TRy E R ST # B
AR KA AT 35 R 200 2, i 515 ff BE AR L 5 2 IS R
1724 IRI .
1.3 WKk

IR BR300 (SR 7E 25 °C 26 REIR 2, T
ZARE P BERERR , M2 DA B 7 AR 37 ) 1 5 0
STAVE AR R ARG 7 A B ST B T R A
b Z i E BUEPE B T , AN SRR, W43 51k
TR SCT b, BT f Bk 1w 5 2 Bk AE [F]— 3
10 b CRbRTET ) o 56 T i B ST T S AR A, 27
B EBA T ) AR T TS F LA C
Tre T T (10 74 B M) s As A2 B 3l <7 A R A T8 3l , HAR
B B T B R 43em, BRI A B 2 S IR,
URIIFR 2min , DAREACSZ 1805 95 57 7 A I 2

2 323 7E A 57 B3l 37 A R A R v (A 06
AR SR IR R AR B . DA B3 2ot
FEA3 A =AY, BT 399« DAAR 57 3] A 5 A Bsf (O
VIS VRS 5 e e 22 T ) 5 TT 3« DA 8 25 D Ay 422
Sk AT 155 DY £ B 15 A (S AT A AR5 5 TIHIY < DA
TR FIA) UG5 5 A FE Ao B 58 56 T 3k B 0l 37 H S A
(O AR B R 0°) 5 1 S B804 - 9850 17 45 -1 44
(R £f BE AR AR T o ) L B A9 (5 BB i) iy ik
i TR0 7 B A81)) B 3o 8 (o 8 Ak 5 R I ) 7 ERAEDD
JE RV A e 1389 5 223808 R T i 1A
fRALEE, (L H A AT HA vk ) e -z fk T A L 2~
b 322 fih T FRAR Ak e (4% IR TR] B4 f2E — b 322 fi 1 AR
Ak i 8 AL A R Bt A4 i T R L 5] 45
1.4 Git2Entr

FIF A BOH ib B A4 % FH SPSS 13.0 84 , I
95% 1) R {75 DX [, 4k 50 =2 ] £ ) i 2 85 L0 5 R T AE

www.rehabi.com.cn 321



Chinese Journal of Rehabilitation Medicine, Apr.2012, Vol.27, No.4

I B REA 1 4G5

2 #ER
2.1 AR R OGBS SR
AFE 1 RT LUE H A sl e A% el A P s DG 798 B2
SRUFAE—E PER 225, B ZE IR T mir i 7 v
BB £ 28 55 1t R (P<0.05) , TiTT L S5 1 w460 3k 3
KF Lk (P<0.05) , 75 AL T FERE A (T 3 ekt
FEI B KTt (P<0.01) 1 HLA T3 132 1131
T AR R AR I3 K s Hofh iz 2= 280N 45 01 B
b S BT L] TS SRS TR 25 . B
MR 22 IA) 22 ST DU 1 A2 s .
2.2 AR R R R AR A
B 2 (B SRS S R ) I I S 87
H—EER(F D T MWLEF I T I
BF A s B & otk , 2R A BN EENE
X (P<0.01) , = AN L P 9 LR 1A = 125
PR, B L v e R I s 7 55 v (P<
0.05) , AL PR TR AR fL B B R B4k

Bl 5. kziEdihiEs s /i AR 8tk

Rl LRHEBREXTEHESHTULE ()

BEIESR Tk Lotk
T BE R4k () 22.06 + 5.96 20.36 + 5.07"
A (o/s) —47.67 £ 13.75 4379 + 13217
L] (s) 0.50 +0.14 0.50 = 0.14
LR ] H 0.34 £0.07 0.33 +0.59
1R[] (s) 0.27 + 0.09 0.26 £ 0.07
LIRS TE] H 0.19 +0.05 0.18 +0.04
TS (o) 86.59 + 28.26 80.09 + 20.56
A (s) 0.69 = 0.13 0.72 £0.15
TS s ] 0.47 £ 0.06 0.48 = 0.06
LLL T3 3 (o) 109.09 + 22.48 93.07 +22.51?
ST () 1.45+0.25 1.48 +0.29

P42 i) He i : (DP<0.05;P<0.01
R2 BEEBHEEEASHTHLE  (xs)

EIRE IS5 B B/gi
T B0 46 58 (N/em?) 76.05 + 4.53 74.10 + 4.14%
I 1458 (N/em?) 83.01 = 4.60 80.93 + 4.29°
I W78 AR 1 (N/kg) 143.58 + 35.07 141.93 +35.53
T 1459 A 1 (N/kg) 204.51 +41.94 211.95 £43.26
T AL 0.19+0.16 0.22+0.12
I 3048 R U 1 (N kg) 242.11 + 41.99 250.06 + 37.29
A AR L 0.12 +0.10 0.12+0.10
1T H9945 R38R (N/em?) 84.82 +4.08 82.34 +3.41%
TAZE o R 7 (N/kg) 266.98 + 38.38 279.32 + 36.48"
M FRAR b L 0.09 + 0.09 0.19 £ 0.09"
T A 25 R HE 5t (N em) 85.34 +4.13 83.54 +2.98%

W4z 8] i : DP<0.05;2P<0.01

322 www.rehabi.com.cn

il Cipie

180° =
150° - Lotk
120° /

90° ~rmeny, /

O I N

30°

0 ! ! ! »
025 075 1125 1.75 il o (s)

T4 I Y
B2 RIRENEZLSHETAEREZLHZ%

. JE 47 (N/kg)
AR . - RS
180° ! ! ol

: | ‘./ SRR 500
9 e | L P :
TN A o F100
45° ; R :
: : 11 | :
o | Iy ! -
0 025~ Togs k2SS
DI === 0= O )
3 itig

AR AT B 3l 57 AE 5 R 3z Bl NS AR 2
BMAL 2 LA EA T 04T B AR A8 S R R R , % A6
BEAT Al H 6 2l B E A, O R e e 4 2
FE TARERR R V5 22 B 2 0 AR ol B B 77 A 52
M= R R H R AR TR TG Bl . FEA B e R AR
HR R O 1 A R A A i 2 R RO iR e T AR Al £
(PE2) , ASBIFFE 4 15 7 26 5 i A FE 45 SR AR A
AR, 1 ARG 2R A A il 7 A% B B DG A AR 4K
2K A 25 R 5 A 3t 37 M 2 303 R0 o 4 A i) 2
i s 7 2 B S/ NP R PR e, T Al ok
R HOSURL TR P g 2 B — A i T 1 il S s g Y
WAL, T ABIFTE 45 SRR W] R TR T 1 R/ N a8 i
JEER/INAFAE R B DAL, A A vl 5% B I K T ip
(BT JEE R /INFF AR — AN AZ Y, TR AE AN [P A7
TEJINGE R ol i A, 3 ] BE R 5 BRI B T T A
BERIYIRIN o AWTTEAE R R e AL wt e R i R B
PA AR B 53 A A5 M A o R ) B £
JEE, D PR R R A Sl R KT T e S 1 18 5 B T2 2L
MEE SRR A 1o O PR A R AU AR 7 5Kk IE
B eI, X B A ILIA) g R R 2 A



FREAE 4L 20020 507 Ha

RET , TS PERLPY S 552 e i A0 L PA W 4 3 2 3
PR, A SRS Az Sl RN 5 R A i e v
WENUEAL T 2O MRS XA B O A e PERE
%, 5 B i i LA g i KT A 1 58 ) Sk fRAIE )
VERIGR 52 5, DR H SR PR A8 2 1 3 P, i L
WG SEA I o 174 L A A A 5 o % Lo T 4
TSP 5 T AREARR H 6 A= 0 v AL sl A4 I 21
ARG RS, [Tl PR EAH DGR 1 B 52 T 8 il v
it VE RGN A T IR LA R SE A 8 e AL
M.

R R T3 AG A Bl T B R Y SR B e TR
o7 A P F A A A 5 L G T LA BRI R A S
o (AR PRI e S5 ) B A0 R IR R ) S5 E Y
255, 48 A 7 2 M E BV R IR T RCR
S, AP ARE B LL B C T i i U R , 45
SRR WITERE RS 1045 Y B T AR T S5 P
Tk, IR R AT RE L S LPY s S R
KA %, Lindemann S5 75 1iE B FE AL vl 56 88 1ol Fi
XU b 1 2 B S A FH T (VGRF) S LR ) A7 —
AR G (1=0.6) 5 PR 3l A e A XS A P2 ik T
TR B3GR, Lotk i T LD g i AR X B N R R ot
R S DA A — e ST 94 4 ik T AR CRAIE SR 1Y
TR 58 W R, 55 e AR i R i B SR T AN
[Fi) ) SR W R DRUE S B S A Y e 1l L TR % R 400 01 58 1
T2 EMREE RGN 7 A S AR L AL 1 e L),
PRUERE A% BN 58 B, 17 2P 0 3 AR S e B oK
8 fim e — () g A S T B ke PR AIE A 8 B % B VR 0 58
o IXAE M E A DCERG AL RS T FE AR A
()PS0 AR S A5 A fid B 48 5 2 DI S i 205 1
FREE LT 18

AW GG Al e B 1 R Aol =B B, B AR L
TGRS S S T AR ) 1k B ) A A G Y
P BEFIIR BRI IR T A 58 R uhr . WISTIEY]
T 1) e N A BB ) s (o7 B T LA I S S Al ity
A% B ORI 52 B, ey 140 8 1 AT DA A DA 42
A7 B3k N7 A I DR B, A AT A R 1 v B AR
I 32 A0 B 1 AR D R R R I 6 7 B B
RESE AR AL RL AUXERE . ABIFFEh 55 & Z A1 B
R LU R EFEEEL,RHGE— &/ ENE T
(43cm) | A2 Bk-55 18 i i 2 TAI A [R]— e 1T, DA RRAIRA

W AE Sk S A SR A AT 5L

ARG 1 A AN Z AL IR R L A AR i e RS
PR Y R ) OB (COP) A5 IN &E, J i coP
A LS G (R A 52 1203 1014 1 RE 7, TR s A3
6 i SR 8 OG5 A JRE 00 15 7 I R A 52 3l
Iz, AT REZ XA SRAT B 2, 6 T I n] R 20 A M i
BAGLHATIN G, X A] O T — 28 A A 1 S I
RS TIOR8 SR s ) 7
—ANEARWETE, WA 0 BT 00T R BAE A
TEAR I RE XU B 18 3 L B A AR R S 722 57
(<10% )", X AIEA D FAEAG KT FH i . AHE
FEARAM R TEH N A 7 A 2 e A2 I AR 5 5
Wiz SRR SR A WL, 5
TEA AR IR FHAS [ ) S s SR DRAIE R B2 O IM) 58
J, BEAE SR AT LA P B AR RS T 5 1
il 7E B A N ALl e R I R B S 1 A DI 4 (k4
FHZS% i8] Ll SRR E T AR R
a5 e fe B LSS

S 3Lk

[1]  Schenkman M, Berger RA, Riley PO, et al. Whole—body
movements during rising to standing from sitting[J]. Phys
Ther, 1990, 70(10):638—643.

[2] Corrigan D, Bohannon RW. Relationship between knee exten—
sion force and stand—up performance in communitydwelling el—
derly women[J]. Arch Phys Med Rehabil, 2001,82(12): 1666—
1672.

[3] Zech A, Steib S, Sportwiss D,et al. Functional muscle power
testing in young, middle—aged, and community—dwelling non-
frail and prefrail older adults[J]. Arch Phys Med Rehabil, 2011,
92(6):967—971.

[4] Skelton DA, Kennedy J, Rutherford OM. Explosive power and
asymmetry in leg muscle function in frequent fallers and non-
fallers aged over 65[J]. Age Aging,2002,31(2):119—125.

[5]  Sato S, Mizuma M, Kawate N, et al. Evaluation of

sit—to—stand motion using a pressure distribution measurement

system — effect of differences in seat hardness on
sit—to—stand motion[J]. Disabil Rehabil Assist Technol,2011,6
(4):290—298.

[6] Tkeda ER, Schenkman ML, Riley PO.et al. Influence of age
on dynamics of rising from a chair{J]. Phys Ther,1991, 71(6):
473—481.

[7] Sibella F, Galli M, Romei M, et al. Biomechanical analysis of

sit—to—stand movement in normal and obese subjects[]J]. Clini-
(F#5% 329 1)

www.rehabi.com.cn 323





