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ABSTRACT

J. T. HAN, and G. HWANGBO, Kinematic Analysis of Lower Extremities during Stairs and Ramp Climbing with
Older Adults. Korean Journal of Sport Biomechanics, Vol. 19, No. 3, pp. 435448, 2009. The purpose of this study was
to investigate the kinemaitc gait parameter of lower extremities with different gait conditions(level walking, stairs, ramp)
in old adults. Fourteen healthy older adults participated in this study and kinematic data were measured using 3D
motion analysis system(Vicon, Oxford Metrics, England). Statistical analysis was used one-way ANOVA to know the
difference of lower extremities angle at each gait phase with a different gait conditions. In sagittal plane, pelvic anterior
tilt increased in stairs and ramp climbing and hip and knee flexion increased in stairs climbing but ankle dorsiflexion
increased in ramp climbing. In frontal plane, pelvic was up in stairs and hip abduction and adduction more changed in
stairs climbing than level walking. Knee varus and ankle inversion increased in stair climbing In horizontal plane,
pelvic internal rotation increased in stairs and ramp climbing and knee internal rotation increased in stairs climbing but
ankle external rotation increased in stairs climbing, This results was shown that the stairs and ramp climbing changed
the kinematic gait parameters of lower extremities in healthy old adults.
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=159 Helld ®E FEo] AsiE 1
PHeE %—7} ] 7128t 55 YO = o]Fshe SHol
Newton & Forrest,
2002. =159 By ule A Wil gAY
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o] £ o AgHo|z2 Ko FL AYE o3
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THRS HIRE SHA Y] BEFAR ] QA Bad
25mm HAIAE FABIAEE 5] £2
9] Plug-in gait full body maker set& we} 21519
THE9, HAY, A=R], 2008; Kennedy, Lamontagne
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J2! 2. MEHojlA 2EHol| w2 k(e 2 Ziz B3} 60(% gait cycle): toe off.
1. MEHoIM 28 20| mE Z 28 AI™oAMQ] X 22tz (mean+SD) (unit: deg)
A B Ay B A BAE F P
WEEA] B 5.30+7.64 4354827 757+6.45 063 053
. ?{%}/ =717} 2ot A 2% 5.75+7.18 10.77+8.14 11.26+8.03 198 015
;Lajygm ulet w7 4204691 9.64£9.04 13.44+815% 427 002
T B¢t A 4= 419+6.9 946832 1437+11.02F 422 002
e B 24.88+8,02 54.54+9 42 4645937 ¥ 3804 000
e ES] FHRA7] Bt A A= 20344912 4855+9.12* 39.62+15.30% # 278 000
(F/404) w71et ) 8431079 209+11.64 34441043t 45 00
Z7k57b7) Zok A 4% 2358+10.11 59.60+10.23b* 56.60+12.47% 29 000
WEER] 2] 5994518 52.9045.15% 323441021t % 13682 0.00
<4 TN < Ao 4= 13374476 50.95+7.85* 37.8145.81 # 12638 0.00
(Z3/404) w712} w7 28.7847.84 117547 84* 18.09+14.85% 841 001
A7) ¢ A 4= 52.67+15.36 94.75+6.23* 5753+12.7 ¥ 4716  0.00
WEEA] B 2.29+624 6.41+8.26* 075+6867 ¥ 4086 000
(uﬁ{fﬂ 271077 E¢F Ay a5 957+4.05 16.07+7.54% 37585281 ¥ 273 0.00
REES 27t w7 045+10.00 8.69+8.65* 9.7313.13% % 95 000
A7) 5 AU 4= 7.86+4.48 25.48+7 62 28 44+8,15% 3337 000
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EEVE:) 712} w7 302391 7.65+5.92* 7.22+512% 32 <00
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2714217 B9t A 4= 421384 5.87+5.66 3.69+4.81 073 049
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72l 6. SHUAM R0 e SiXES| ZiT sl 60(% gait cyde): o6 off.

I 3 FEHHOM 28 =70 2 ZH 23 AIF0AQ] oFX| ZHEZtT(mean+SD) (unit: deg)
e w3 A A A A= F p
WA 2] 696535 419+436 4244599 117 032
21} TG F¢ A 4= 7.88+428 6.87+2.68 8214519 03 070
(jﬁ%/ w7le} w7 1074539 2654372 4184475 * 433 0
A7) &< Hd 4% 4874573 0.1743.65 * 0421607 t 357 003
HEEA] 9] 125141254 555+9,07 36241530 1.80 0.18
R TUAYA) B A 4 86541463 0.08+14.14 342+14.61 116 033
(;E;‘})/ Wl w) 1063£1736 162741154 132041747 042 066
- Z27H477) B9t AU 2% 7142851 3.67+11.59 1.23+10.73 032 07?
WA 2] 414+12.24 7.38+13.64 0.36+15.01 232 011
<94 2719717 B9t Ay 2% 0.74+12.19 1025+14.31 * 556+14.71 154 023
ﬂﬁ ﬁ})/ W 6| 258+12.94 25741128 31141108 092 041
= Z27H477) B9t AU 2% 337+15.01 1437+12.98 6.71+11.75 233 011
WA 2] 5.18+1343 -14.63+1348 * -1085+1381 * 7.81 0.00
=94 F4A7] 5 A A= 547+15.47 6.65+1447 * 0.73+12.98 232 011
(;Eg/ uk71e} )7 52541613 1039+12.66 813+24.16 02 078
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