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ABSTRACT

The purpose of this study was to find the difference in gait patterns when elderly and young people walk by analyzing COP, Gait
Line, Foot pressure pattern, and ensuring the original biomechanics technology of developing high performance footwear for the elderly.
The subjects who took part in the test consist of 20 elderly people and 20 young people. The physical features of the elderly people
that were recruited for the study are as below: 20 healthy male subjects(elderly people) with an average age of 75.43 yrs(SD 6.46
yrs), weight of 68.10 kg(SD 0.94 kg) and a height of 168.65 cm(8D 147 cm). Foot pressure pattern data was collected using a
EMED-AT system(Novel Gmbh, Germany) operating at the 50 Hz during walking. The results are as follow : COP route of the elderly
leans to lateral compared to the young, and Gait Line from heel to toe is not clear and laterally curved. At the same time, a contact
are aonthe midfoot is high compared to the young, and maximum force of the forefoot is low. As a result of analysis, in order to
develop high performance footwear for the elderly, it is necessary to develop lasts and soles reflecting the elderly’s gait patterns.
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Table 1. General characteristics of the subjects (MSD)
. Height Weight Shoe size Age
Subjects () (o (mm) om)
Elderly  168.65t147 68.10+0.94 261.50+2.35 75.43+6.46
Young 172414245 69.17+3.18 265.00+2.50 35.40+7.14
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Figure 1. COP & Foot pressure measuret
(left : elderly, right : young)
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4—‘— M1 (rearfoot) — Length 0% ~ 30%
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Table 2. Result for the COPI & LaMal

(unit: %)
Subjects COPI LaMal p-value
Elderly 110.90+3.39 5.15+1.48 0.007*
Young 128.95+10.54  12.55+4.03 0.002*
* MESD, * p<05
(Unit: %)
140 ’
|
120
100
80 -
E Elderly
60—
Young
40—
20 — i ||
ol | . ——
CcoPl LaMal

Figure 3. Result for the COPI & LaMal(Graph)

(b) Young

(@ Elderly

Flgure 4. Result for the COPI & LaMaI(Data Graph)
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Table 3. Result for the Vave & Duration (unit: mjs, %)

Factor Subjects  Foot Heel Midfoot Forefoot Toes

Elderly 0.27+0.01 0.43+0.07 0.19+0.02 0.31+0.01 -

?ﬁ/vs‘; Young 0.36:0.01 0.57+0.08 0.30+0.03 0.290.02 0.56:+0.04
pvalue 0.001* 0.001* 0.008* 0.007* -
Elderly 100.00 20.14+3.17 45334841 3453781 -
Dl(n,;gm Young 100.00 1667+247 333319.12 38.80+884 11.1142.34
pvalue - 0.033*  0.017* 0.021* -
% MESD, * p<(5
(Unit : m/s) i (Unit : %)
06 — 120
0.5 — 100
04 — 80
03 — 60
02 - 40
0.1 + — 20
0 - 0
Foot Heel Midfoot Forefoot Toes
| derly Young ==Elderly Young
Vave Duration

Figure 5. Result for the vave & duration(graph)
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Figure 6. Result for the Gait Line
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Table 4. Result for the contact areas (unit: sz)

Total Ml M2 M3

Factor Subjects

Elderly 128.25+5.15 35.25+1.04 28.25+5.75 64.75£3.91

Right Young 138174324 39.17+7.53 25.17£5.01 73.83+5.09

pvalue  0.741 0.248 0.147 0.041*

Elderly 130.5£6.26 35.58+7.36 28.58+3.17 66.33+3.08

Left Young 148.08£4.07 39.75+1.64 26.54+5.55 78.33£1.84

pvalee 0517 0.201 0.284 0.023*

¥ MSD, * p<05
% Total : foot, Ml : rearfoot, M2 : midfoot, M3 : forefoot

(Unit : cm?)
160
140 —
120
100

80
60
40
20

i_l

Elderly Young

Elderly Young

[}

Elderly Young Elderly Young

Total M1 M2 L%E]

Figure 7. Result for the contact areas(right foot)
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(Unit : cm?)
160

140
120
100 ¥

80

60

40

20 l .
0

Elderly Young

Elderly Young | Elderly Young | Elderly Young

Total M1 M2 M3

Figure 8. Result for the contact areas(left foot)

2) 3 (maximum force)

aEAR} AAdZe] o vie His A 23} <Table
5>, <Figuwe 9, 10> o] d¥HHoE HhdFo] o
927.83 N(SD 5243 N), 94 939.71 N(SD 51.52 N o2 1137}
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M2l AR 9.2 3383 N, % 4945 N =4 FE=H3E 1
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o] QItk(p<.05).
Table 5. Result for the maximum force (unit: N)
Total Ml M2 M3

Factor Subjects

Elderly 709.42+30.09 363.33+54.43 129.12+60.30 684.7950.17

Right Young 9278315243 631423681 95.29+41.74 913.12£50.06

pvalue 0412 0.184 0.241 0.009*

Elderly 702.38+18.64 4270812941 176.12+52.48 688.00£20.97

Left Young 939.71451.52 602.25£60.71 126.67+38.14 90742+76.94

pvalue 0332 0.155 0.141 0.017*

% MESD, # p<(5
3 Total : foot, M1 : rearfoot, M2 : midfoot, M3 : forefoot

(Unit : N) "
1000

| ¥

600
400
200 I
. ]

Elderly Young

Elderly Young | Elderly Young | Elderly Young

Total M1 M2 M3

Figure 9. Result for the maximum force(right foot)

(Unit: N) %
1000

800
600
400

200

0 .

Elderly Young

Elderly Young | Elderly Young | Elderly Young

Total M1 M2 M3

Figure 10. Result for the maximum force(left foot)

3) it (peak pressure)

AL} A W ouie Hokges e As
<Table 6>, <Figure 11, 12>9} o] ko] 734 &
A AAATRT 1] HujgrEe] vA
< Holuf, LW AF FFHMDE Al ZE FHIA
AAZHET EA JeRda Qlnk aEAel AAdSite] H
ggeollie $EH fFofd AolE Rola tk(p<05).

Table 6. Result for the peak pressure
(unit: kPa)

Total M1 M2 M3

Factor Subjects

Elderly 6633334121 190.00+1842 109.17+30.98 6633334121

Right Young 63833+309.18 380.83+49.05 89.17+16.66 63833+3(0.18

pvalue  0.841 0.033* 0.418 0.188

Elderly 422.50+46.71 237.50£30.87 14333%37.14 422.50+46.71

Left Young 52417421118 331.67+41.74 105.00+22.11 524.174211.18

pvalue 0475 0.045* 0.648 0.184

% MESD, * p<05
3 Total : foot, M1 : rearfoot, M2 : midfoot, M3 : forefoot

(Unit : kPa)
700
600
500 %
400
300
200
100 I
: [
Elderly Young | Elderly Young | Elderly Young | Elderly Young
Total M1 M2 M3

Figure 11. Result for the peak pressure(right foot)
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(Unit : kPa)
600

500

400

300

200

100 .
0

Elderly Young

Elderly Young | Elderly Young | Elderly Young

Total

Figure 12. Result for the peak pressure(left foot)
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