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Abstract

Effect of Sagittal Pelvic Tilt on Kinematic Changes of Hip and Knee Joint
During Sit-to—Stand

In-hyuk Lim, D.Sc., P.T.
Dept. of Physical Therapy, Yeojoo Institute of Technology
Bo-ram Choi, B.H.Sc., P.T.
Dept. of Rehabilitation Therapy, The Graduate School, Yonsei University
Hyun-sook Kim, Ph.D., P.T.
Dept. of Physical Therapy, Yeojoo Institute of Technology

Although there have been various studies related to the body’s movement from a sitting to a standing
position (sit-to-stand task), there is limited information on the kinematic changes on the frontal and
transverse planes. The purpose of this study was to ascertain how pelvic tilt affects kinematic changes in
the frontal and transverse planes in the hip and knee joints during a sit-to—stand task. For this study, 33
healthy participants (13 female) were recruited. Each participant rose from a sitting to a standing posture
at his or her preferred speed for each of three different pelvic tilt trials (anterior, posterior, and neutral),
and the measured angles were analyzed using a 3-D motion analysis system. A one-way repeated meas—
ure analysis of variance was performed with Bonferroni’s post hoc test. In addition, an independent t-test
was carried out to determine the sex differences in hip and knee joint Kkinematic changes during the
sit-to-stand tasks. The results were as follows: 1) The hip and knee joint angle in the frontal and trans-
verse planes showed a significant difference between the different pelvic tilt postures during sitting in the
pre-buttock lift-off phase (pre-LO) (p<.05). Compared to the posterior pelvic tilt posture, the anterior pel-
vic tilt posture involved significantly greater hip joint adduction and internal rotation, knee joint adduction,
and reduced internal rotation of the knee joint. 2) Sex differences were found with significant differences
for males in the initial and maximal angles in the frontal plane of the hip and knee joint (p<.05). Females
had a significantly smaller initial abduction angle of the hip joint and a significantly greater maximal an-
gle of the hip adduction joint. These results suggest that selecting a sit-to-stand exercise for pelvic tilt
posture should be considered to control abnormal movement in the lower extremities.

Key words: Motion analysis; Pelvic tilt; Sitting posture; Sit-to-stand; Top-down mechanism.
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o] ol&%= =&Y Fol d}o]tKYoshioka &, 2007).
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3l o) Al S8 79 A #HEE 253
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Elx}o)(Papa$d Cappozzo, 2000), A4 AW Ax
Fhx(total hip replacement) $HAle] Uojr7] FZe] 1)
Hxto](Mazza 5, 2006), SJ#ke] Hejol] w2 Yojrlr]
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Cappozzo, 2000; Tully 5, 2005). 28y dojvpr] &2+
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g BWAARg o2 FAwrE EEgEo] hgol &
(genu valgum)& Z M Nguyen 5, 2009). °o]9} &

Qo] WsE 2T 5 Ak BHQ FHelA Al
s} 7170 tig ATolN doflr] B4 A drke)

_27_



A g2 A 583 A A 187 A 3%
PTK Vol 18 No. 3  2011.

= gl tisl A3 FAlel A=Yl Ao
Frh(Fuss, 1992). °]23 AYS zdsk= 714 59
it doElader|el F8 wEelth EdTElR
dg7le] Adue JEduElREg e wddel Hl
3l & o I WFeE ueb a 30°9] ol s
Fskar 371 wiZel dofur] &2 Al doElm= 4%
ol 3] tEFEHo] dojuA FthNeumann, 2002).
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EEHY olE HAS] S FEHE V=l
ZeE o] H=F ol FES HolAl 2 Aotk 1
22 Fuke] 7124e Wt wE dojur] w3 Al
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A=A 22.6+1.4" 24.242.3
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A% (kg) 53.85.3 69.9+7.0

2 A A A (kg /mr) 21.3+2.9 234+1.8
FEAE AZEH() 37.1£3.2 34.4+2.8
FEHE IMEHE-HC) 57.7+55 50.2+7.1
11.0+1.0 9.8+1.3
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S vl AHE)7AE 100%2 73K normalization) s}
o Bx3ct wE 98 2% AE(raw coordinates data)
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butterworth filter® 2] HGilleard -5, 2008). 3=

1) VICON 512 motion system, Oxford Metrics Ltd., Oxford, U.K.
2) VICON MX3+ system, Oxford Metrics Ltd., Oxford, U.K.
3) VICON Polygon 3.5.1, Oxford Metrics Ltd., Oxford, U.K.
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E 2. A At dojA7] S2F Al ZRE 7S] wE Ay FEAHHE] 279 Al 4% (N=13)
exw @z 7 ks B

=Rk 7] L4l =9 FH7E4 U HE%7]1&9]
Al
dEad %7 70.1+12.4° 50.7+11.9° 41.7+16.2" 144.81°
H oy 80.3+12.2 75.2+14.2° 69.7+13.5% 63.32"
FEa4d %7 71.4£11.9 70.711.6 59.2+16.5™ 37.95
F o 73.1+12.1 73.1+10.9 66.7+12.1" 19.28"
olm}H
FEHAA %27) -2.1+6.1 -2.0+5.2 -1.6+5.9 1.33
Aoy 1.9+49 1.6£5.0 9+4.6 3.36"
r29d %7 13.5+21.3 14.6+21.5 22.8+16.1™ 11.62
o 20.8+17.7 20.9+17.9 24.1+16.2 150
7t2 3
Jyad %7 16.3+19.3 17.4+20.7 28.1+17.1% 13.12"
Aoy 30.9+15.3 31.4+13.8 32.6£15.1 1.89
A ] =7 12.249.7 11.749.4 5.4+12.0" 20.80"
H oy 15.1£10.0 14.2+89 13.9+10.8° 6.13"
e RFEAL, 2 AR ko] g APIHOA FY, olviHeAM BE tRHAA AEE-RS YR,
PEul 92729l 7} HlW(p<.06), ‘B FE71LYF} HIR(p<.05), "p<.05.
X 3. A& gidAte] dojAr] 53 Al ZHE 71l mE JuREy FEREe ik W 4w (N=13)
25d w 2t 2 e F
=k AE7]E4) =0 THIE = HE%71&4]
Al
e e Pre-LO" 10.2+3.3° 185+4.2¢ 28.0+10.9% 33.64"
Post-LO° 87.748.7 83.4+9.9° 79.8+12.14% 25.34"
] Pre-LO 1.7£2.0 2.3+3.3 75+6.0% 9.07"
Post-LO 81.649.3 81.4+7.6 73.6+8.6% 12.33"
olmp
dd 4 Pre-LO 4.0+2.3 3.4+1.9 26+2.1% 795"
Post-LO 29+4.3 2.6+4.0 2.0+2.5 1.06
| Pre-LO 7.2+5.16 6.3+6.1 1.2+1.4% 7.22"
Post-LO 26.1+18.7 26.1+17.9 20.0+16.8 1.01
7t=23H
Jd a4 Pre-LO 145+75 12.549.1 45+39% 14.13"
Post-LO 39453 4.1+4.8 5.1+5.3 96
] Pre-LO 2.9+2.0 45+4.2 85+4.6% 18.64"
Post-LO 36.0+8.1 36.1+7.8 34.3+84 2.74
P+ RFAAL 7 AT o] e AP FE, olutdcA BE, EHeA EERS UER,
"gddo] 571 A T3k, ‘Gol 57 F 3h, ‘Euk A7)} Hlm(p<.05), “FH FH71S YT ¥la(p<05), p<05.
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E 4. 93 iRt dojxr] B2 Al ZxE 7]l we Juady FEde) 2719 A 4% (N=20)
+sHd | EaRs Al F
=k 4E7] 84 =8 SH71E&Y =RE H%7]84
A
dd a4 E 65.6+10.4 49.7+9.3" 30.7+12.8" 105.32"
& 775+11.6 71.7+11.95 69.2+14.5™ 18.24"
TE=u4d %7 73.4+8.3 70.0+7.6 60.0£10.5™ 4245
F o 75.5+8.2 73.2+7.9° 68.5+9.1" 34.16"
ojuh
2714 -13.8+4.4 -11.4+36" -10.3+3.4 15.94"
] o -39+2.1 -3.4%2.0 -32+3.1 1.46
% 7]4 33.4+14.7 33.8+135 35.7413.3 2.69
2 o 36.0+14.9 36.2+13.2 36.7+13.3 .00
7F=24
%7 27.6+135 287+13.7 32.3+13.2" 11.91*
A 33.4%14.4 34.1+14.3 345+13.8 1.12
e 17.5+7.9 15.9+7.5 11.349.3% 41.29"
Z o 19.4+8.4 18.8+8.6 17.1£9.0" 9.11"
B+EFA 7o) ko) gk AN w3, olupdol A B, iR WA JEEYS el
PEk Q)8 T} HIm(p<.05), “EWF U7 YT BHlm(p<05), ‘eI Ake} Hli’_(p< 05), "p<.05.
X 5 9A dAte] dojar] B2 Al ZRE 7]eddel wE Juady FE23de) phd W 4x (N=20)
eEd B 7 = 7124 -
=Rk g7 e< =9 FR71Ed = HE%7]1&4]
AldH
dy A Pre-LO 11.945.3 22.0+4.94 29.4+7.8% 77.87"
Post-LO 86.6+11.0 83.3+9.7 81.8+12.6 4.05"
FE=ud Pre-LO 2.1+3.1 32429 85+6.1% 15.30"
Post-LO 84.3+7.3 81.8+5.2 77.0+7.2% 20.41"
olulH
Jy a4 Pre-LO' 9.8+4.2 79+3.6 7.1+4.1% 9.66"
Post-LO' 5£8 6£8 556 28
a4 Pre-LO' 3.1+2.7 2.0£3.24 9+1.2% 12.02"
Post-LO' 38.1+17.8 185+16.0 385+15.5 82
724
dd a4 Pre-LO' 5.8+3.0 4.9+35" 2.2+2.6% 20.43"
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2, 9 712903} Wp<05), B U1} WR(p<.05),
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BREFARL, 7 BAAT] Fof ghe
gol 571 A 71, ‘Yol £/ F P
(p<.05), "p<.05.
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