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Abstract

The present study analyzed data from the 3D measurement of the feet of men aged over 20 years residing in

the capital region as part of the 6th Anthropometry of Size Korea. To analyze the characteristics of the foot shapes

of young men aged 20~39 years and middle-aged/elderly men aged 40~69 years by age and by type, a cluster

analysis was conducted using the factors derived through the factor analysis as independent variables. The results

of the study that analyzed the characteristics of foot shapes by type according to differences in age were as follows.

First, through the analysis of the characteristics of the foot shapes of young men by type, five factors were
extracted, and the foot shapes were classified into three types: Type 1 (short and flat), Type 2 (thick), and Type
3 (long and wide). Second, through the analysis of the characteristics of the foot shapes of middle-aged/elderly men

by type, six factors were extracted, and the foot shapes were classified into four types: Type 1 (short and regular),

Type 2 (flat), Type 3 (thick), and Type 4 (long and regular). The results of the present study are expected to serve

as basic data for the design of shoes by age and foot type.
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1. Study subjects
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2. Measurement items
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(Table 1) Foot measurement item

No. Items

1 Foot length

2 Heel-to-toe 1 length

3 Heel-to-instep length

4 Foot breadth

5 Ball distance

6 Ball height

7 Instep height

8 Lateral malleolus height

9 Heel height

10 | Height of upper point of heel point
11 Ball circumference

12 | Instep circumference

13 | Heel-to-instep circumference
14 | Medial ball length

15 | Lateral ball length

16 | Ball center-to-toe 2 length
17 | Ball center-to-heel length
18 | Medial ball width

19 | Lateral ball width

From. Korean Agency for Technology and Standards
(2010), p 74.

ek B AdFH FedT dA e T gl
TEH T S VEEH 58 PHeE ST
2 (Fig. 1) % (Table 1)3 7t}

{Fig. 1) 3D foot measurement items.
From. Korean Agency for Technology and Standards (2010), p 75.
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3. Analysis method
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1. Factors of young men’s foot shape
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(Table 2) Results of the factor analyses of measured feet dimensions of young men

o Factor | ) 3 4 5
17 Ball center-to-heel length 0.96 0.14 0.14 0.05 -0.04
15 Lateral ball length 0.91 —-0.01 0.18 —-0.01 0.05
14 Medial ball length 0.89 0.22 0.07 0.10 0.04
1 Foot length 0.85 0.31 0.08 0.30 0.09
2 Heel-to-toe 1 length 0.85 0.31 0.08 0.29 0.10
3 Heel-to-instep length 0.79 0.34 -020 0.26 0.04
13 Heel-to-instep circumference 0.76 0.48 -0.02 0.21 0.04
11 Ball circumference 0.20 0.92 0.20 0.22 0.02
5 Ball distance 0.30 0.90 0.08 0.14 0.03
4 Foot breadth 0.37 0.87 0.14 0.09 0.04
12 Instep circumference 0.23 0.84 0.39 0.12 0.01
7 Instep height —-0.06 0.20 0.89 0.06 -0.07
6 Ball height 0.06 0.26 0.75 0.01 -0.03
8 Lateral malleolus height 0.19 —0.01 0.71 0.19 —-0.03
10 Height of upper point of heel point 0.20 —-0.05 0.15 0.68 0.01
9 Heel height 0.09 0.23 0.12 0.64 0.03
16 Ball center-to-toe 2 length 0.23 0.45 —-0.06 0.60 —0.01
18 Medial ball width 0.28 0.37 —-0.03 0.07 0.87
19 Lateral ball width 0.13 0.57 0.17 0.03 -0.78

Factor character Length C1rc11)1rr:;z;nce- Instep height | Heel height La]:g::llallg-all

Eigenvalue 5.71 4.56 225 1.66 1.40
Variance (%) 30.07 23.98 11.84 8.75 7.37
Accumulative variance (%) 30.07 54.05 65.89 74.65 82.02
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Classification of young men’s foot shape

2.
u

F-value

25.265™
31.748"™
24831
64.918"™

Q)& oA
130.292"

=

=

(n=151)
0.798
-0.080
-0.010
0.191
0476

ERH AT 27
Type 3

Type 2
(m=166)
—0.224
0.374
0.378
0.200
—0.599
- 898 —

0.234

(=118)
-0.706
~0.424
-0.520
-0.526

Type 1

Types
p<05

*

.01,

<

Factor 5
Medial-lateral ball

Duncan test: A>B>C

Hokk

=
Factors
Factor 1
Length
Factor 2
Circumference-breadth
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Instep height
Factor 4
Heel height
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(Table 3) Results of ANOVAs and posteriori tests of factor scores by foot shape type of young men
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(Table 4) Results of ANOVAs and posteriori tests of measured foot dimensions by foot shape type of young men

Types Type 1 Type 2 Type 3
Ttems (=118) (1=166) (=151) Frvalue
17 Ball center-to-heel length 166.82 173.65 18111 127.94™
C B A
153.79 158.88 168.15 -
15 Lateral ball length c B A 108.20
. 177.77 184.48 192.51 -
14 Medial ball length c B A 115.83
Factor 1 24548 255.68 265.53 e
Length 1 Foot length c B A 162.97
24523 255.23 265.31 -
2 Heel-to-toe 1 length C B A 160.76
. 144.84 151.22 157.54 -
3 Heel-to-instep length C B A 101.55
13 Heel-to-instep circumference 368.35 385.55 395.37 11224
C B A
. 247.94 261.74 25843 -
11 Ball circumference C A B 66.17
Factor 2| 5 Ball distance 10139 10047 106061 agor
Circumference- 98.33 103.07 103.00
breadth . . . .
4 Foot breadth B A A 51.22
. 247.85 261.64 25829 .
12 Instep circumference C A B 70.19
. 56.86 61.59 58.92 .
7 Instep height C A B 45.61
Factor 3 . 36.02 38.43 37.34 o
Instep height 6 Ball height C A B 36.26
. 69.70 74.13 73.89 -
8 Lateral malleolus height B A A 40.71
10 Height of upper point of heel point 57]'351 61}&83 62/&66 2757
Factor 4 . 20.41 22.67 22.55 o
Feel height 9 Heel height B A A 26.65
74.53 79.25 79.68 -
16 Ball center-to-toe 2 length B A A 34.57
18 Medial ball width 4486 .63 B 60,08
Factor 5 B C A
Medial-lateral ball o
19 Lateral ball width Y . M sy

Duncan test: A>B>C

Hkk

p<001, “p<01, ‘p<.05

- 899 -



1=
=

1=l
=

0.59), 8=
EEE“(OSS)Q] i:%o .
=2 A

M= 7]_1]11]

164

e g
Z%ﬂhﬂ]}
= 0
m%\Mw%7%%}
! OIHUOEM_I”'D‘_.WOE,I
o.n%%ﬂmﬂﬂmﬂ%un@v?nﬂ}
ﬂbomr_oﬂﬂﬂui]éﬂnwmmz_éo#oov
ofuff:wwom%%j LEHTzéﬂmw1
315..,i1 1_%mexmuﬂum ol = &+ 5
—_ .L.M frl Ofo ) gl ‘WEHZF OL Of e z_ﬁfO 0 oﬂa
oL_sLH%k%ﬁﬂ&ﬂm T 6@;4@%@& »
on_,mo711£ 4 doo]wkl_nni_.Eﬂ;oo 01__/|1047 2 4
T LEZ. o C]ﬂn_ o
.AE oL__o._Mﬂ] Oulﬂ ;oo‘WoL,mo 0 onbf [0} TN o
iy wg of B l X 1,/]\ ~ R ity — 0 Ao 4_| = IS pu Mo T
mm@%dr@hﬂﬂ@éﬁomsﬂﬂdrmemﬂm/.%znl,oﬂ 2 mwﬁ@rﬁmmuwﬂ
oM&.QLEEBOEMZﬂﬂMzTNNo#oM/o&uanmﬁMMOM] (0] waﬁ_u_,t.o]ﬂviwﬂ_akl
‘o S h OO.W,WOIPOUHLOL WL(O. _— H e} ,IL_L OM‘UFJI.AﬂEO
moloiﬁﬁwkq%}wwa ﬁﬂ?soaﬁomAfn S 3 ¥4 TG wafmmg_
io],fawbv:lvw_oa«tﬂq%%7v\m¢iﬁ%% 3 %E&WW?E@&%%
o%ﬂ@ﬂ@%%%i%%ﬁﬂ@%%ﬂm@OEM 8 1%%%%%%%%%%
1ﬂ)lt1 1 N _swﬂoﬂ xn WO o) N N o = X 0
mhﬁo%%%zuﬂaﬁg%wbMggﬁﬂm@& S _dﬁgﬂewo/ﬂ%ai
]XLVO.\OLWHE%UL&‘UIW/WL&O‘WOOTM&MZﬁWILW_m,OIVﬂﬁHT .m ETEE&EJ%AHTM/&M/WQUHWM
W@FR@L&Q@O%@itﬂ»x,uﬁ%%onﬁﬂ - Hfiﬁ_om%iwmmﬂﬂmé
> T o 3 ,&?Kiwgﬂﬂzﬂ%}Lfﬂmﬁ 5 MD ﬂo_ﬂ@;?wﬂ
ﬂo..mﬂ Maoo]ﬂ‘laPﬂ@Heﬂt] 1H S me]:‘_ﬂo_o \moLﬂnHo
S K ™ ﬂa_meon_7AL9ooaﬂﬂloﬂ] S ooATEoﬂ7ua_x_Duuru
e ge_é%yqﬁ_%%mm.ﬂﬂu%mw 5 B o _jvzwgm
[N 7%me1¥ﬂﬂo§olﬁ = v#ﬂﬂﬂ?ﬂ = o i
%ufma_ézfap éﬁ%hdﬂ_éﬁob $ea_e1@ﬂm%4mwgg5
Lﬂqwﬂﬁgwn1 i%%émﬂma mwwﬁ5;4xﬁ%qwi
m%:wﬂﬂk@%%z@mﬂl m«ﬁi_.o? Cmo.zfﬂumawﬂr%ovlulwu?
Eﬁnolme%;oﬂl_ﬁima?zl Ko 4.tLE,me.s%),%uuHof
o R o_n%ur_ﬂw_ﬁwWﬁ%ﬂ%{%ur mﬁﬂ_%zaamewmAm
14d|o_a,goiwrp£_.mamﬂ“ No iy SR ﬁelwuﬂmos.ut o2
,_MWOXU@MLMZ_:HEOHEHEL ‘Iq\uAl :o_a‘ﬂﬁ H ,AJH_ 82dll_lb
Eﬁﬁﬂuwm7 ,#L],Som,.uai_.ﬂbltﬂumeﬂ 3 gaﬂ@mﬂlﬂﬂ.hh
@@%aeqzommﬂagﬂ;a%a7% § @i RS
11%4%%iové%ﬂeﬂmol%ﬁﬂfmmaﬂr o Muﬁo% <y
5 N 5 mﬂ}ﬁ%a HEH;EEE%%MLM = ﬁulﬂmmo
ﬁ_ﬂﬂozgav1a,ﬂ w e N 2EE E X FEOEX
ﬂéEQMWWWEHUM_EWWWMQQWWF1wur E Wﬂwn%wﬂxl mﬂrmgzo&o
— —_ jary ol . ~ q 0° B
:go;luofﬂo_ewwémnﬂh% ‘zﬂjz,ﬁgamaiﬁ; Z qovl_w MmE}mmEMOmm
mﬂmﬁOf%acho? ﬁeﬂ%mﬂm Al Nz o 8 mﬂmxibzﬁ a2 °
Eo%ﬂ _éém_ mamﬁgour E_o%mMnﬂ74Lo © = o oﬂﬁ .sm%_zﬂmo
ll%EuLuo:amE mLLElo_HE]frwn%%ﬂg © ;ﬁdﬁ ﬂqaoluﬂmﬁﬂ,mo
aomezei%ﬁ, ofuauﬂﬁmoLﬂzlﬁeﬂov 3 < QHN%_ X
EEL.:"_ EA hof\l)l_ﬂin ™ K 2y N 108 < o W/oﬂa.ul ,WE._
Eogoﬁhﬂﬁoiis_xuupoc%, aomuazym 3 w T % mohhmeg_&%g
Lameﬁ%%m?klyugum% ,io_aovaaofvz b Moog@éﬂoﬁ,o.x S . o
H].ﬂﬂoﬁlﬂvfmmeﬂ7 “olﬂMﬂm.MﬂaJ]__/le_e o urunm_u_,dﬂz‘ﬂowuzwl.@l,\_/)awﬁom\mon_
‘m,o,q,_.f oy m”j],%q]kliw_u..m lDlE.oqq = Hfﬂﬂ.ﬂ T ]80.017%|q
Eﬁ1ff%Aaoo@&ﬂ:oﬂof%oowf g 9N _z,oiﬂmeﬁe7ﬂe
_xﬂlo_loa:w o%mz_ur%umﬂ B z o p ﬂ./.1o§
o,ﬁaxvéﬂﬁl z,:_op S 6Li¢igd4mﬂa op T
HE &W]ﬁﬂ”oibtdﬂ&nﬁm_ﬂua %) WdrO]zT]%ZLIéEO%MﬁM%OI
ﬁaa‘xu%nmﬂurx]uﬂr. o 5 4}_0 jo:VﬁLE7H4
W % ~ X m_.ﬂf L2 (__omuoL ﬁa]r~1umEZA
rai T oy S HA Q Wo OF ~ BjH <3 (. %
7L§Lﬂuu1mﬂ © 1,.% sy o_uma_]_
NE i o w u LL]):i.DJ-HI_L ﬂ.ﬂ_oi
i A .eh7xo o ﬂuc
= o o & q_o:aLWoa‘_to ﬂlmeLinoﬁ
o g N E K = l_ﬂ_l.A = Ll o7
: %mlnosl_q@xfu_
E/V.\m .on_ATﬂ,mooﬁ%mv/
Ao,Dlﬂ_W‘_LEOLHEmO.MwE
o ,ol,“\(_x
e_eﬂameﬂﬂ
U ofw

P
BT

]

- 900 —

= aAA
3.1
40|37, AA|HFe)
0

=7
.27
(0.92)’ %L‘]H](O 87)

. Hr=
’ EF%E]

}

2
3

pal

ms
[

A
=

o} g9l
=
=



165

—-0.07
—0.08
0.15
—-0.10
0.00
0.14
0.12
0.17
0.07
—-0.09
0.06
0.15
0.02
0.00
0.17
—0.06
0.02
0.86
—0.68
Medial-
lateral ball
1.39
7.32
79.06

—-0.05
—-0.06
0.14
-0.19
-0.25
0.23
0.03
—-0.02
—-0.01
0.20
-0.13
0.25
0.43
—-0.01
0.10
0.86
—-0.76
—0.06
0.05
Ball
center
1.81
9.53
71.74

0.17
0.16
0.02
0.25
0.31
—-0.16
0.20
0.26
—-0.04
-0.19
0.26
-023
0.74
0.73
0.47
0.22
-0.03
0.16
0.14
Heel
height

1.89
9.96
62.21

0.22
0.22
-0.25
0.00
0.15
—-0.08
0.02
0.08
0.51
0.17
0.86
0.75
—-0.07
0.03
042
0.12
0.04
0.21
-0.13
Instep
height
2.06
10.84

52.25

0.28
0.28
0.17
0.27
—-0.02
0.17
0.92
0.87
0.59
0.58
0.11
0.12
0.08
0.10
0.03
0.16
0.07
0.36
0.61
(Circumference-
breadth
3.14
16.54
4141

0.87
0.86
0.84
0.80
0.78
0.70
0.24
0.26
0.19
0.16
—-0.15
0.14
0.13
0.12
031
0.05
0.61
0.11
0.18
Length
4.72
24.87

24.87

Factor

10 Height of upper point of heel point
Factor character
Eigenvalue
Variance (%)
Accumulative variance (%)

9 Heel height

13 Heel-to-instep circumference
16 Ball center-to-toe 2 length
17 Ball center-to-heel length

19 Lateral ball width
18 Medial ball width

12 Instep circumference

11 Ball circumference

7 Instep height
6 Ball height

1 Foot length

2 Heel-to-toe 1 length

3 Heel-to-instep length

14 Medial ball length

15 Lateral ball length

5 Ball distance

4 Foot breadth

8 Lateral malleolus height

Items

(Table 5) Results of the factor analyses of measured feet dimensions of middle-aged elderly men

Vol. 23, No. 5
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F-value
45316™
57.512"™
18916™
152.383™
72.240™
40.197"

Type 4
(7=157)
0.552
0.303
0.082
0.120
—0.542
—0.639

Type 3
(7=149)
0.183
—0.757
0.450
—0.544
0.396
0.210

(n=51)
0.034
—-0.334
-0.383
1.952
1.253
0.194

Type 2

Type 1
(n=228)
—0.506
0.358
A
-0.242
-0.224
—-0.173
0.278

Types
p<05

*

01,

sUHlE F1 g E e

<

ok

Length
Factor 2
Circumference-breadth
Factor 6
Medial-lateral ball

Duncan test: A>B>C

ok

Factor 1
Factor 3
Instep height
Factor 4
Heel height
Factor 5

Ball center
hal

Factors
001,
2

<

(Table 6) Results of ANOVAs and posteriori tests of factor scores by foot shape type of middle-aged elderly men
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(Table 7) Results of ANOVAs and posteriori tests of measured foot dimensions by foot shape type of middle-aged

elderly men

| Foot length 24(():.44 24;.75 2441;19 25;;90 a1
2 Heel-to-toe 1 length 24(():'06 24]53'04 24;'70 25;40 4687
Length 14 Medial ball length 17236 18%92 17272 18152 4901™
15 Lateral ball length 15](;83 15]73.76 154264 162.40 e
13 Heel-to-instep circumference 36]33'85 37247 37169 37267 10.15™
5 Ball distance 9145 9950 94]'376 10220 4132
Cirf;(;:f(‘:r ; N 4 Foot breadth 9?3 92'3 92]'306 971':)6 37.03™
breadth 12 Instep circumference 25:}'313 24292 24:39(':39 25218 8.60™"
11 Ball circumference 25:]'50 24282 = ]33']8 252'83 560"

Factor 3 7 Instep height 6(286 62:0 61/‘31 62A'03 1.88
Instep height 6 Ball height 361.345 35(.:25 3101 361.389 20.44™
10 Height of upper point of heel point 41(';14 56:5 40(':73 42]'332 199.91™
Hizlctﬁ;gh | 9 Heel height 24(.:87 29/.30 24(.:42 26].376 1005
8 Lateral malleolus height 66(':82 7%:3 68]'340 68]'366 261"
Factor S 16 Ball center-to-toe 2 length 68669 86/':4 72}'334 6783 52,03
Ball center 17 Ball center-to-heel length ]6372 15255 16E03 18L43 75.60™"
Factor 6 19 Lateral ball width 5‘;62 > 4:3 > 3}'3]6 > lé% 13.41™
Medial- 41.54 41.94 38.86 45.10

lateral ball | 18 Medial ball width B B ¢ A 73.66

Duncan test: A>B>C

Hokk

p<001, “p<01, ‘p<.05
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