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Comparative Analysis of Plantar Pressure and Comfort Level in Developed-Domestic

and Import Comfort Shoes for Elderly
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This study was to compare a domestic comfort shoes to the popular import(SAS®) to gain a better
understanding in biomechanical characteristics for shoe design for the elderly. For each shoe type,
morphologic dimensions, shock absorption, and flexibility were assessed. From subjects(n = 20,
72.4+5.5 years, 67.7+7.9 kg), mean peak pressure(MPP) and contact area(CA) at the plantar
surface were analyzed. The domestic shoes reflecting anatomic contour of the plantar surfaces
of Asians resulted in wider CA(by 30.4 cmz), higher shock absorption(by 2.4%) and stiffness(by
0.5 N/mm) than the import. With the domestic shoes, significantly less MPPs were found at the
forefoot(by 42~49%) regions(p < .05) and higher CA was noted additionally at hallux and lessor
toes(by 26~63%). More anatomically-contoured insole and favorable mechanical characteristics
may help reduce the plantar pressures more effectively and more evenly, especially across the
central forefoot and midfoot regions of the plantar surface, especially for the design of the comfort

shoes for the elderly.

Key Words: Elderly (18 F), Comfort Shoes (Z X E3}), Mean Peak Pressure (|11 29| H ), Contact Area (&M
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Table 1 The general characteristics of the subjects

Subjects (n) | Weight (kg) | Shoe size (mm) | Age (yrs)
20 67.7+£7.9 262.3+£6.3 72.4+5.5
(M£SD)

R ol A T A FEHH dd9 A Y
AAE B AAe] BEGE FESHA A
FTalo]l Mo =r £27] Wil Ao=2 YERA vt
Atk gk 7)) digk ZEzts g rte)
7] 913l Visual analog scale(VAS) score test = &3}
Al o] &-F T} VAS score test & I @AFe] T2 A
Qrgke] Wb & wet HeE vEhe BRe
2 Mundermann et al.'® o] o= FAI A
stE didom Qb et Axe vE BHiE

= et FaE Zspzk Brbel o] &ekqlar
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= Ad"dte] uHTS e w FASke H
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El

Tol Folg A didAtE oy we
T2AQ 71ge] gl A HH JEHE 7HA
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22 Aol By 24

A% g A2 Fig. 1 3 Zo] A Al#E
AE FHEE =94 HFEEFC SAS®(San Antonio
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(a) Type 1 (SAS®, USA) (b) Type Il (TES®, Korea)

Fig. 1 The experiment object shoes

(b) Type 11 (TES®, Korea)

Fig. 2 The experiment object insoles

2.2.1 QHak(Insole) £

AW A4 grekol SA el AR A AF
S 71AE T oAlke] obk(insole) 54 Loln
#138te] 3D scanmning & F3%F 713154 4 mE
A zste] Qe 252 =459 1 A3, Fig

Z

o} ZFo] 265 mm SHFE 7IFOR Type [ & A
(flaty FEN, Type 11 & =I(curve) FENIE e}
obe] 8] F-i-2 Type 11 7} Type 1 ol ]3|
WA (304 em?)S YERHon okF Zo] W
FL2 ZV7F 04 cm, 0.5 cm A% Type 11 7} Type 1
Hjsto] & gk YERth ] Arch 7€)
= Type 11 7} Type I ®.Th 1.3 em £& #0]2 7}
A FAEL] Arch #F3ol] 2= JHE JMAE
E3o] Aok E3F Type 11 o FFHd= 54
T &A1 984 EVA(Ethylene vinyl acetate)S 4t

gL S o
% L Horlo koo o o N

¢}

O oo

a1 otolr 7] 9135 Fig. 3 3
Zo] MTS 858 Bionix(MTS System, USA)E ©]-&3}¢]
(Shock absorption) ¥ 914 (Flexibility)
gt =4 F A9 ASFHE, F

(b) Flexible test (left : SAS, right : TES)
Fig. 3 The mechanical test of shoes

Fig. 4 F-Scan system

A3t ASTM F-1614-99" o] ZASte] AZE
3lo] Z+ g <o) displacement control = 15 £ 5 ms
of AZE Ul Hdl 5.0 £ 057 9 FLE A E
Fojaiqich alwe] fdA4de dolry] s #
A AE L ASTM F-911-860 0] =7 3Fo] A1dke]
FHE 14 A & AFHE 29 005 mm
3]

At TEd delH

tlo R b rR n

=
=

23 ¥ FH| H FX}

B Al AW YEUE 4y #XE 85
317] 913l Fig. 4 3} 7Fo] F-Scan system(Tekscan Inc.,
USA)S ©]&3}9 T} F-Scan system < A9 o
R AIZbe] e oE WstE AgAHoR 574
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A Setazt 49 e A e #hs Fde=
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&Y @ "\, M : Heel

N8 M2 Midfoot

| M3 : Medial forefoot
— /M4 : Central forefoot
M35 : Lateral forefoot
M6 : Hallux

‘ A M7 : Lesser toes

Fig. 5 Regional masking of the plantar surface

Table 2 Results of shock absorption test
Midfoot | Rearfoot (heel)
33.0(£0.9)% | 36.7(x1.2)%

31.9(0.6)% | 39.1(x1.1)%
(M=SD)

Forefoot
Typel | 35.4(1.5)%
Type 11 | 35.9(0.7)%

247} 0.5 %, 24 % S7HE e L}E}IHML %—i%
Gl A Type I ©] Type I ol Hl&] 1.1 % = 5

| 2A5 et 2w §A4E Type |,
12+ 1.6 N/mm(£ 0.6), 2.1 N/mm(£ 1.2)Z
Type 11 o HI&F] O W& 7 (stiffness)
wEh o fFds AHE Bl

= &

32 EXY 54 4
3.2.1 Mean peak pressure(MPP) & Contact
area(CA)

Type 12} Type 11 2] MPP = Table 3 &} o] A=
5 F4M4, 263 %) GG A Type 11 7} Type 1 ©
Hjsto] EAH o2 fofstAl S7HAIZTHp < .05).
CA £ Table 3 ol A LFeRW vle} o] SAA {917
S vehllE 71 HelA] Fstth

322 MPP& CA 9 SZE
@ iy, A Zsk Al MPP o HAES
Fig. 6, Table 4 ¥} 7+o] Type II 7} Type I ol H| 35}
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Table 3 Results of mean peak pressure and contact area

Ml M2 M3 M4 M5 Mo M7
Tyoe I 83.8 58.4 82.0 100.1 80.4 74.3 63.4
M (+42.3) (£20.6) (£29.4) (£43.8) (£33.6) (£37.8) (£18.3)
MPP Tyoe 11 73.9 455 78.3 73.7 63.7 78.3 65.2
(KPa) yP (+44.3) *25.7) (+26.4) (#£27.5) (£27.8) (#58.1) (+40.1)
p-value 0.491 0.102 0.617 0.035* 0.110 0.696 0.786
Tyoe I 32.2 16.2 12.1 14.3 11.1 7.1 5.9
P (#3.7) (#5.7) (+2.6) (+2.2) (2.1 (*1.3) (*2.2)
CA Tyoe 11 33.8 19.1 12.3 15.8 12.4 7.7 6.7
(em?) P (#34) | (#60) | @34 | @D | @#21) | @*1.8) | (2.7)
p-value 0.833 0.113 0.719 0.301 0.400 0.552 0.302
*:p<.05 (M£SD)
Table 4 Barefoot results of mean peak pressure and contact area
Ml M2 M3 M4 M5 M6 M7
MPP 114.0 82.8 97.8 124.4 103.3 63.1 50.9
(KPa) (*21.1) (+39.2) (#30.5) (£29.4) (+32.1) (+£33.4) (+16.6)
CA 24.3 12.9 9.15 12.5 10.4 52 4.6
(cm?) (#3.2) (#2.9) (#£2.6) (#£2.1) (*1.9) (%1.0) (*1.1)
(M£SD)

FTEFM2, 2.6 %) 2

oA frel st

Z]:]

—1T

ui*l%lﬂ(p < .05). CA 9] T7I&2

Z9HM4, 49.1 %) 3

Fig. 7, Table 4 3} 7+o] Type 11 7} Type 1 9l H]s}e] &
ZHM2, 458 %), AEHH ST%HM4, 428 %), IHE-
9 Z(MS, 63.1 %), DA E7FEH M6, 26.3 %), A
L7HE M7, 352 %) G frelaAl 7

Hp <.05).

3.3 Visual analog scale(VAS) score test
Type 13} Type 11 2] VAS score & Fig. 8o 4
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of ¥& WA s 7L 32?4 e T4
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7k} 40 %°]8t, 1.6 N/mm 01%94 ARE YEhdd
T} Wang et al.® &= @38l 55 574 558
A 43, oF 51%9 4 FTFES JEN
Majewski et al.”® 2 13 3}2] Zde] 1.1 N/m
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e 7= e ® s
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re R o Kol
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58 4 Ak o9} w#3te] Park et al’ 2 X3
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W Typel ®Typell
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20
10
o M1 M2 M3 M4 M5
M6 M7
-10
-20
-30
-40
& *

Fig. 6 Variation of mean peak pressure (*p <.05)

% ETypel ETypell
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50 -

* e
*
40
30 *
*
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N ﬂ

0

M1 M2 M3 M4 Ms M6 M7

Fig. 7 Variation of contact area (*p < .05)

MTypel HTypell
10
9 -
8
7
6 -
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4
3
2
1
0 T — "
Lo Overall Lo Heel w . Forefoot [(u .. Arch
comfort comfort comfort comfort

el e e w s s v
| I | |

" " ™ "

Fig. 8 Results of VAS score test
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2 ATy H4L 1¥HITE e E fY &
A HEES S} k=l FHEol 7kste] A 2FE Q)
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23 FA ¢ 5L VAS score 7} Aot uA|
R AoF wFo Hol AA Fspilo= o
S VAA] e Ao AT B Aol A
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Z 7
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