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ABSTRACT

In recent years, the number of women who wear high-heeled shoes even while
commuting to work is increasing. Because they tend to wear shoes that are fashionable
rather than practical, many complain of ailments affecting their feet, knees and back.
In this study, we analyzed the effects of four common types of shoe—specifically,
sneakers, pumps (heel height: 3 cm), shoes for the elderly and toning shoes—to
determine how their shape and the presence of a heel affect joint moment and the angle
of joints of the lower limbs in one gait cycle, and to investigate the kinetic dynamic
effects that shoes have on the human body. We examined eight healthy young females
based on three-dimensional motion analysis and floor reaction force, and calculated
joint moment using interactive musculoskeletal modeling software. An examination
of joint moment in one gait cycle showed that hip joint moment increased at the time
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of heel contact, especially when the subject wore pumps. In addition, the peak values

of hip and talocrural joint moment increased in the propulsive period, with the highest

peak value seen in shoes for the elderly. It was therefore thought that shoes for the

elderly soften impact in the contact period and aid propulsion even when worn by

young people. We expect that the result of this study will contribute to the design of

highly safe and functional shoes and safer methods for wearing shoes.
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X1 Position of infrared reflective markers
The infrared reflective markers put 39 points (colored and open
circles) of the human body in the measurement by standing straight.
In the measurement of a walking, six points (open circles) of
markers was taken off, and we measured with 33 points (colored
circles).
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3 Experimental Shoes
A-1: Sneakers (a ground plan), A-2: Sneakers (a side view),
B-1: Pumps (a ground plan), B-2: Pumps (a side view),
C-1: Shoes for elderly (a ground plan), C-2: Shoes for elderly (a side view),
D-1: Toning shoes (a ground plan), D-2: Sole of toning shoes,
D-3: Toning shoes (a side view)
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4 Joint moments of right leg's three joints in one gait cycle
n=8, mean, **: p<0.01 {one way ANOVA)
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5 Angle of right leg's three joints in one gait cycle
n=8, mean, *: p<0.05, **: p<0.01 (one way ANOVA)

3. & =&

SRTEEBIN AT L EHERETY) V7
T EHAVWARIEIZLY, FEEHE—X Vb
*EME L, HOMBER RS TREESIZRIZT
B ERLHEAEICOVWTRE L, Awi-i
I, AR—=—VHAZ—H— 1RV TAX (= IVE:3
cm), BWEHRY 2—X, b=y ¥ a—-XD
4FEE Lz, BB BITAHEE— X
OEALE A% L, FEEEHC BBEE O BE € —
A IABAL, By TABREBCEESE
RUZ /2, B0 H U, HEREEE
DHEEHE—-AY -2 lEPHAL, BEEH

Va—ATHRbE,Po. BEEEY 22— X3,
FAEEVBATGETHHBOHEEZ B,
R F~DOHEENERTIDEEZ SIS,

T

KFRDOZEITICHAY, HEHEED L
A EEARREES T v PAR—URE
REMEICESHLBE L EWFES. FoMBRE
ELTCTHhVZ&F LB £RICT
N 2EF LAFRBRFHRIEHILE L L
JTET.

3wk

1) REEARM, WAHEMA, KEMFE: NI e—LER
FEIZ BT % BB B B D 1R BY 521 - TEBY 1200
B -EELENEELYHRBELT-, #HH
HENEFEEFSR, Information and Communication
Engineers, 5, 25-28 (2010)

2) &%, B, EEA, SBLEHE, EAEK
HE, KB THRBHE— 2 > b OBRITHE
DFEH - BEVURETOFTICHESTIHED
WAE—. N A A B =X n2LEk 25 (1) 29-35
(2001)

3) Rebecca E, Snow and Keith R, Williams: High
Heeled Shoes: Their Effect in Center of Mass
Position, Posture, Three-Dimensional Kinetics,
Rearfoot Motion, and Ground Reaction Forces,
Arch. Phys. Med. Rehabil., 75, 568-576 (1994)

4) JILEEE, FRAES, Al HABEF -
WEEDSRATICRIZT BAE ) £ 8, 201246 B
KBFRE AR RSB ER, 127 (2012)

T N AR IR Vol. 34



	page1
	page2
	page3
	page4
	page5
	page6

