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The purpose of this study was to analyze and compare the effects of exercise science of shoes for
Aged’ health promotion. Kinematic and kinetic data were collected using cinematography and the
Zebris system (Zebris Emed Sensor Platform, GR-DVLI800) to analyze pressure of foot and ground
reaction force. Subjects recruited were 20 healthy elderly men. They walked at 1.36m/sec velocity
wearing type A (domestic), type B (foreign) and walking shoes (A company). One-way ANOVA was
used to analyze statistics. The results were as following: no significant differences were observed in
gait variables among the three groups (p<0.05). There was a significant difference in max pronation
angle of heels examined among the three groups (z<0.05). There were no significant differences in ki-
netic variables (ground reaction force and max pressure) among the three groups (p<0.05). A physiol-
ogy study was performed to analyze the effects of walking with shoes with silver added to them on
percent body fat, resting metabolic rate and energy expenditure. Sixty adults males were recruited
from the public health center. They were divided into four groups. C: control group (n=20), EY: eld-
erly Y group (n=20), and EO: elderly O group (n=20). The results of this study were as follows: per-
cent body fat was decreased following each exercise period, however, not all the groups showed a
significant difference. The change of resting metabolic rate was significantly increased in HI (high in-
tensity) and LI (low intensity) periods in the C and EY groups. However, there was no significant
difference in the EO group. The mean energy expenditure during and after exercise were significantly
lowered in all periods compared to the control group.

Key words : Walking shoe, resting metabolic rate, kinematic and kinetic
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T =QAENA ZFEAAA U - 9f ArStel] g 257
T3 A, +5AE A mued s Feke A3 o A shoe B shoe C Walking shoe
o|HE AFFOEN AFFAR v opet T e F
2% 98s & F e 7IRARE AFste A€ rE
ARl ok gt B AFe A, 2571588 £
o] Rl A A AtS At =4, w542
A& Toto] tiAbEFRE HARA T FA ¢ EPOCS 4]
e Aol AFEA ot} Fig. 1. Aged’s shoes.
Table 1. Instrument of kinesiology

Equipment Company Model

6 Video camera Samsung SHC-650A

Kwon 3D Visol Visol, Korea

Computer Samsung Sens R440

Zebris Emed sensor platform Zebris Medical GmbH GR-DVL9800

Tripod Velbon FDM-T System

MMumination LPL Velbon VGB-36

Computer Samsung LPL VL302

Video camera JvC Magic station mv40JVC
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7t ol Adf 24 Aol BAAHORE BE HAA
28 2o (frFF p<0.05)2 YERHA e A T Williams
[15]3 2 B o) A} 72+g 7HA 3 A3 A3} (Fig, 2, Table
4= UA FEAHY FH9 F WSIFY 71423127,
13.08+3.1°, 13.51+2.5°)3% AZ259] F(10.71£3.2°, 11. 38+
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AR F52 A-e] HoE A
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ol wA A 3 £ 24
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Table 3. Gait characteristics of subject
Variable A shoe B shoe Walking shoe F
Step length (cm) 91.25+10.55 92.75+9.73 92.58+11.46 1.531
Stride length (cm) 175.21+25.92 179.61+19.33 178.69+23.06 1.527
Ankle range of motion (°) 20.15+4.50 20.10+3.32 20.12+2.78 1.502
Velocity (m/sec) 1.37£1.25 1.35+58 1.36+0.95 1.565

p<0.05, sig.=0.272



1340 A 48ks] =] 2011, Vol. 21. No. 9

Ankle joint .
Rearfoot pronation angle
20
porsi 15 20 40 60 80 100
(degree) 10 o 2
5 [— — —— Ashoe Pronation S~ —— Ashoe
0 v vz —— Bshoe (angle) —— Bshoe
5 05 M_m_\/ 7100 Walking shoe . \\ Walking shoe
-10 f N—
-15 -10
1Stride(%) Foot strike(%)
Fig. 3. Rearfoot pronation angle.
Knee joint
80 A718 AE(611.05429.39 N), A¥ 21%(585.81431.27 N) L&
70
60 31 BY AI(582.33422.54 N) A &2 Yegth A71& =0 &
Flexion oo |\ T Ashoe A e v (active force)S BE AH(571.91+18.52 N)ol A]
(degree) _ — _\BNShIEeg ) A A dedor ggoz du @74 Auk56543+
20 —— — S alking shoe
10 QA& 1510N) 223 A% A1u558.63+19.39N)& 0.2 Upehgth
0 .
0 20 40 60 80 100 (Fig. 4, Table 6).
N A7) 54 o] kgl AL 48 Aol
obel AE7} oFehn FHol FL BY Adelq o]
7H8 =& A(1551£310 N/em?) 0.2 Yehton thgoz =
Hip joint QWA 7] E AuH1491£259 N/em?) 18] A¥ (14524125
2 N/cm?) A o] =42 Uehytth(Fig, 5, Table 6).
Flexi
(degree) " ;\\ — ZA¢ FAYE Y Hl(Fig. 6, Table 6)= A F-AF4
s \ o159 wWalo] e W ACE Uehgor FHMA
5 g0 Tog~ Bshoe olghgt W 9](1.2+0.51 cm, 1.540.71 cm, 1.440.23 cm)= B3 9
gl I Welkdngshoel koA 2 gho.@ bl
-20
25 . 3
1 Stride(%) M| BEM
5 A5 o AALES W3
Fig. 2. Joint angle of Stride. 3aFAAY &5 A=E APAY AAREY W=
Table 4. Joint absolute angle
Variable A shoe B shoe Walking shoe F
Ankle
dorsi max angle (°) 142327 13.08+3.1 13.51+2.5 1.621
plantar max angle (°) 10.71+3.2 10.38+4.1 10.54+3.9 1.548
dorsi angle max timing (%) 58+7 58+4 5815 1.506
plantar angle max timing (%) 75+8 735 7412 1.603
Knee
flex first peak angle (°) 2442435 23.59+2.6 24.75+4.2 1.535
flex max peak angle (°) 61.19+2.8 65.17+5.8 68.31£9.3 1.738
flex angle first peak timing (%) 20+1 20+2 20+1 1.502
flex angle max peak timing (%) 70£2 70£1 68+1 1.547
Hip
exten max angle (°) -19.23+2.1 -21.15+5.4 -23.72+7.2 1.834
exten angle max timing (%) 4742 47+1 46=1 1.536

p<0.05, sig.=0.263
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Table 5. Rearfoot pronation angle (heel angle (©)-tibia angle (6))

Variable A shoe B shoe Walking shoe F
Heel contact angle (°) -2.1+0.73 -2.3+1.05 -1.5+0.49 2.154
Max pronation angle (°) -7.2£2.45 -9.3+2.18 -5.7£1.82 2658

p<0.05, sig.=0.261

Averaged Force
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700
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400 4004
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Fig. 4. Vertical reaction force.

Average Max Pressure
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Fig. 5. Average Max Pressure.

Fig. 6. Center of pressure

Table 701 Wl et 940 AAE&2 Wshk= C EY % EO g g feto] Axd

o7 Yir FOoZ EVSIHT C
aFA AFAAE A7 dehgon, CagelA 7 2 AFdX e & dEe fstel met oY Al tiabEke] S7F
Al e, A7IEEE UA7IZE 7S 34 Jelg oy B4 st 59, AT 534 A A= +F Fe thAkgkel
Hog (o3 2o]S YA &3keH(p0.05). A F7tete] FAHCERE 9113] AT FhS B TH(p<0.05).

$E %o W obd A ulAeke] W3} 283 BY 2g9lAM= HI A7), 2 L AIZIoA 9 Al diAk
Az o2 Td Ade Jehls 302049 $5 By o F7F e, 58 A A% £5A7 1 Q1 LI A]7]el

s gae] FYAHAF e Table sl eht o FARSE Helsl 57 ISt G005, 4 V% £59
Table 8] UER} Q15 0], b AljAbEe] WMals 121 fo) A 7 B3-S YAt EFOOg M E o1k F7he



1342 A3 38k %] 2011, Vol. 21. No. 9

Table 6. Peak ground reaction force and Max pressure

Mean (SD) A shoe B shoe = Walking shoe F
Vertical peak force (N)
Right foot

impact force ~ 585.81+31.27 582.33+22.54 611.05£29.39 1.649
active force 558.63£19.39 571.91+18.52 565.43+15.10 1.835
Max pressure (N/cm’)

Right foot

impact pressure 14.52+1.25 15514310 14914259 1.521
active pressure  1521+2.05 15.80+341 14.71+2.05 1517
Lateral center of gravity

Excursion (cm)  1.2£0.51 1.5£0.71 142023 1.593
<005, sig.=0.265

Jepto £449 2ol g YehA Eathp0.05).

=]
A
e E‘ﬁt‘r(%OOS a3 o] 'J Za_‘ﬂr—t— 11 %‘E 8 011/‘1

A 13 g C g0 A 8,962.4 keal/d 9 < HSl whd
EY, EO &M= 2+7} 8968 keal/d, 6,417 keal/d %S U
o] B8 a5 BAAHCE ¥ e BYTh(p0.05).
A, &5 § YA LS YefdlE EPOCA 7| M= 17
T % 5 C 18] 82662 keal/d9] 7S ®Ql ¥HdA EY,
EO &9 A Z+z} 6,421 keal/d, 5,264kcal/d 7S Hol 7
HORE {5 Aol YERSITh 2181 A B &5 F
EPOCIHME 2-& 78S Hol C g Hs] ZE 1EA

=

% Ao BE BT AUA Zwle] Wz i
AE e Td AHE Yehle 3aFMY &5 Fxd
P79 FFoldA A& #Fe] Msh= Table 9 Ueht 310 & A7e RIS dAAGA 2Este dASRE Al
W SEZF SE I 30879 oA AEZe FFHS o TE e 5715 A7 Y d7E 4
Bl Aog A7 Cad Yt g2 228 w39 Alsto] ALEE vl BA8kGlor § AFlY) dol= Ade]
Table 7. The percent body fat (%)
Group RE MA HI LI
C 23.4£3.23 2214221 21.8£3.11 21.1£1.28
EY 31.1+2.27 28.8+1.64 27.1+2.24 28.2%3.13
EO 32.5+3.32 32.4+245 32.2+1.25 32.0£2.16
C: Control young, EY: Elderly young, EO: Elderly old.
RE: Resting, MA: Maximal, HI: High intensity, LI: Low intensity.
* p<0.05, compare to RE.
Table 8. Resting metabolic rate (Kcal/day/m’)
Group RE MA HI LI
C 919.3+32.3 939.1£33.1 1056.4+36.5* 1113.5+52.3*
EY 894.1+31.3 912.2+29.1 976.5+31.1* 981.8421.5*
EO 879.7+36.4 885.6+30.8 894.7+35.4 921.2+36.1
C: Control young, EY: Elderly young, EO: Elderly old.
RE: Resting, MA: Maximal, HI: High intensity, LI: Low intensity.
* p<0.05, compare to RE.
Table 9. Mean energy expenditure during and after exercise (Kcal/day)
Group HIEE LIEE HIEEPE LIEEPE
C 11,744.941175.2 8,962.4+1168.1 8,266.2+983.4 6,217.7+235.4
EY 9,764+722.3* 8,968+969.4* 6,421+869.2* 5,831+342.6*
EO 7,5451588.2* 6,417+631.8* 5,264+551.2* 5,117+335.8*

C: Control young, EY: Elderly young, EO: Elderly old.
* p<0.05, compare to C.

HIEE: high intensity exercise energy expenditure, LIEE: low intensity exercise energy expenditure, HIEEPE: high intensity exercise
energy expenditure post exercise, LIEEPE: low intensity exercise energy expenditure post exercise.
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