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Abstract : This study investigates the characteristics of elementary school students' feet growth, comparing and analyzed
the measured values and the index values of 3D scan data. As the results from analyzing the measured values, all mea-
surement items (except for “Toe 5 angle’) showed some significant differences among age classes, knowing that ele-
mentary school students' feet continued to grow. The items of length, thickness, width, height and circumference indicate
some rapid growth of feet at 11 years of age; however, it appears slowing growth of ‘Foot width’ after 11 years of age.
The angle item did not show any sequential differences according to age. As the results from analyzing the index values,
the children in higher grades have longer ‘Toe 5, thicker ankles, wider and thicker superior parts of feet than children
in lower grades. The Arch height was low and thick for the superior and the middle part of feet were lowly raised. The
inferior part of feet showed a narrow width and higher height. The Medial ball width was wide and the Toe 1 angle was
high for children in higher grades; consequently, the Metatarsophalangeal I might be more projected than children in lower
grades. Likewise, the male students’ index values were higher knowing that the male students' feet shape was bigger than

female students’ feet.
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Table 1. Demographic characteristics of respondents
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Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) X
High school 19(38.0) 17(27.9) 36(32.4)
Education Elementary school 4( 8.0) 29(47.5) 33(29.8) 06,400+ 4+

Middle school 14(28.0) 13(21.3) 27(24.3)
More than university 13(26.0) 2( 3.3) 15(13.5)
Husband 28(56.0) 26(42.6) 54(48.6)
Alone 12(24.0) 21(344) 33(29.8)

Living family 5.377
Husband & Children 8(16.0) 6( 9.9) 14(12.6)
Children 2( 4.0) 8(13.1) 10( 9.0)
Apartment 27(54.0) 29(47.5) 56(50.5)
Single house 13(26.0) 21(34.5) 34(30.6)

House type Villa(Town house) 6(12.0) 6( 9.8) 12(10.8) 4939
Row house 1( 2.0) 3( 49 4( 3.6)
Multi-family houses 1( 2.0) 2( 33) 3(2.7)
Mixed-use dwelling 2( 4.0) 0( 0.0) 2( 1.8)
Average 37(74.0) 41(67.2) 78(70.3)

Economic level Poor 6(12.0) 12(19.7) 18(16.2) 4326
Well 7(14.0) 8(13.1) 15(13.5)
Total 50(100.0) 61(100.0) 111(100.0)

e p< 001
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Table 2. Falls situation
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Catego Spring Summer Fall Winter Total 2

oty Freq.(%) Freq.(%) Freq.(%) Freq.(%) Freq.(%) x
Once 14(63.6) 7(58.3) 11(84.6) 39(60.9) 71(64.0)

Number of falls Twice 6(27.3) 1( 8.3) 2(15.4) 20(31.3) 29(26.1) 22.372%%*
More than three time 2(9.1) 4(33.4) 0( 0.0) 5( 7.8) 11( 9.9)
Afternoon(12~18h) 4(18.2) 6(50.0) 11(84.6) 31(48.4) 52(46.8)
Morning(6~12h) 15(68.2) 6(50.0) 1( 7.7) 22(34.4) 44(39.7)
Time zone 20.475*
Evening(18~24h) 2(9.1) 0( 0.0) 0( 0.0) 3(12.5) 10( 9.0)
Late night~Dawn (0~6h) 1( 4.5) 0( 0.0) 1(7.7) 3(4.7) 5( 4.5)
Street 14(63.6) 7(58.3) 8(61.5) 35(54.7) 64(57.7)
Stairs/Footbridge 4(18.2) 4(33.3) 5(38.5) 18(28.1) 31(27.9)
Place ) ) 9.221
Room/Living room /Kitchen 3(13.6) 1( 8.3) 0( 0.0) 6( 9.4) 10( 9.0)
Bathroom/Toilet 1( 4.5) 0( 0.0) 0( 0.0) 5( 7.8) 6( 5.4)
Sneakers or Hiking boots 13(59.1) 7(58.3) 5(38.5) 35(54.7) 60(54.1)
High heeled shoes(3~5 cm) 3(13.6) 3(25.0) 4(30.7) 18(28.1) 28(25.2)
Shoes type 9.628

Low heeled shoes (less than 3 cm) 3(13.6) 2(16.7) 3(23.1) 8(12.5) 16(14.4)
Barefoot 3(13.6) 0( 0.0) 1( 7.7) 3(4.7) 7( 6.3)
Total 22(100.0) 12(100.0) 13(100.0) 64(100.0) 111(100.0)

£p<.05, **p<01
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Table 3. Falls pattern
Category Spring Summer Fall Winter Total X2
Freq.(%) Freq.(%) Freq.(%) Freq.(%) Freq.(%)
Walking 15(68.2) 7(58.3) 6(46.2) 39(60.9) 67(60.4)
N ' Up & down the stairs 3(13.6) 3(25.0) 5(38.5) 17(26.6) 28(25.2)
Acn?;yf;:;lme Standing & sitting 3(13.6) 1( 83) 0( 0.0) 4 6.3) 8( 7.2) 23.859
Exercise 1( 4.5) 1( 83) 10 7.7) 2 3.1) 5( 4.5)
Working 0( 0.0) 0( 0.0) 1( 7.7) 2( 3.1) 3( 2.7)
Foot stumble 10(45.5) 3(25.0) 8(61.5) 33(51.6) 54(48.6)
Slip 3(13.6) 4(33.3) 3(23.1) 16(25.0) 26(23.4)
Causes of fals Falling by tripped over 4(18.2) 2(16.7) 10 7.7) 13(20.3) 20(18.0) 3043
Lose leg strength 3(13.6) 3(25.0) 1( 7.7) 1( 1.6) 8( 72)
Feel dizzy 1( 4.5) 0( 0.0) 0( 0.0) 1( 1.6) 2( 1.8)
Collision 1( 4.5) 0( 0.0) 0( 0.0) 0( 0.0) 1( 0.9)
Side 10(45.5) 3(25.0) 4(30.8) 26(40.6) 43(38.7)
Falls divection Front 5022.7) 6(50.0) 7(53.8) 24(37.5) 42(37.8) 6570
Back 6(27.3) 2(16.7) 2(15.4) 13(20.3) 23(20.7)
Roll 1( 4.5) 1( 83) 0( 0.0) 1( 1.6) 3( 2.7)
Total 22(100.0) 12(100.0) 13(100.0) 64(100.0) 111(100.0)




Table 4. Falls effect

F2

oj8li=0le] 11

137 sz JJ]Z 7

L O

E

Pt 7= 7 949

In this research

Park & Lee (2014)

Category >
60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) X Total Freq.(%)
Bruise 22(35.5) 22(31.0) 44(33.1) 56(67.5)
Sprain 19(30.6) 22(31.0) 41(30.8) 4( 4.8)
' Fracture 6( 9.7) 20(28.2) 26(19.5) 19(22.9)
Injury Abrasion 8(12.9) 1( 1.4) 9 6.8) 20.642%* 4( 4.8)
ope Laceration 4( 6.5) 2( 2.8) 6( 4.5) 0( 0.0)
Inflammation 1( 1.6) 3( 42) 4( 3.0) 0( 0.0)
Tooth break 2(32) 1( 14) 3(23) 0( 0.0)
Total 62(100.0) 71(100.0) 133(100.0) 83(100.0)
Knee 20(25.0) 21(19.4) 41(21.8) 27(32.6)
Ankle 20(25.0) 19(17.6) 39(20.7) 15(18.1)
Waist 10(12.5) 15(13.9) 25(13.3) 9(10.8)
Wrist 8(10.0) 11(10.2) 19(10.1) 12(14.5)
Coceyx 4( 5.0) 8( 7.4) 12( 6.4) 5( 6.0)
Injury Hip 6( 7.5) 5( 4.6) 11( 5.9) 4213 9(10.8)
area Elbow 3(3.7) 7( 6.5) 10( 5.3) 0( 0.0)
Hip joint 3(3.7) 6( 5.6) 9( 4.8) 5( 6.0)
Head 0( 0.0) 5( 4.6) 5(2.7) 0( 0.0)
Calf 1( 1.3) 3( 2.8) 4 2.1) 0( 0.0)
Thigh 0( 0.0) 3( 2.8) 3( 1.6) 1( 1.2)
Others 5( 6.3) 5( 4.6) 10( 5.3) 0( 0.0)
Total 80(100.0) 108(100.0) 188(100.0) 83(100.0)
*#p< 0]
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Table 5. Falls treatment

Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) X
Western medicine 35(58.3) 43(59.7) 78(59.1)
o Oriental medicine 19(31.7) 27(37.5) 46(34.9)
Institution 3.838
Western & Oriental medicine 5( 8.3) 1( 1.4) 6( 4.5)
Health center 1( 1.7) 1( 1.4) 2( 1.5)
Total 60(100.0) 72(100.0) 132(100.0)
No 43(86.0) 44(72.1) 87(78.4)
Hospitalization 3.119
Yes 7(14.0) 17(27.9) 24(21.6)
Total 50(100.0) 61(100.0) 111(100.0)
Surgery No 0( 0.0) 5(29.4) 5(20.8) 0,080
Yes 7(100.0) 12(70.6) 19(79.2)
Total 7(100.0) 17(100.0) 24(100.0)
Over 3 weeks 14(28.0) 35(57.4) 49(44.2)
Under 1 week 11(22.0) 5( 8.2) 16(14.4)
Period of Under 3 days 10(20.0) 5( 8.2) 15(13.5) 13.174%
treatment 2~3 weeks 4( 8.0) 7(11.5) 11( 9.9)
1~2 weeks 5(10.0) 5( 8.2) 10( 9.0)
Non 6(12.0) 4( 6.5) 10( 9.0)
Total 50(100.0) 61(100.0) 111(100.0)
*p<.05
Table 6. Health status of falls experienced 34 SHHSE0| oX|E
60s Over 70s Total Table 8 Z2ZAH THO] AR} FUAT | Hale] 2ALSH
Category (n=50) (n=61) (n=111) t-value Azz m2E 497} gREE5%)0]T AT Y= AL
M Sb M Sb M Sb (144%) FAHE 2318 & & B9 27040 EAAA. <]
Health status 2.60 0.57 230 0.76 243 0.69  2.344* 2 Eg UAMHZ 98 dulas Mot olugl GAEARE
L s 7 Auel el F7l Bad AL & 4 e
Table 9= ©]& 2jo) 7E=7] doke FARSE 7154 Al
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Table 7. Falls aftereffect
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Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) X
Barely walk alone 23(46.0) 39(63.9) 62(55.9)
Limitation of moving Free walk 27(54.0) 20(32.8) 47(42.3) 6.142%
Wheelchair 0( 0.0) 2( 3.3) 2( 1.8)
Fear, but not limited to activity 24(48.0) 24(39.3) 48(43.2)
Limitation .. A .
. .. Limited to activities with fear 15(30.0) 27(44.3) 42(37.9) 2410
of physical activity
Not limited at all 11(22.0) 10(16.4) 21(18.9)
Physical discomfort 26(52.0) 22(36.0) 48(43.2)
Cause of emotional Psychological discomfort 20(40.0) 27(44.3) 47(42.3) 4400
anxiety Economic burden of treatment 3( 6.0) 8(13.1) 11(10.0) ’
Burden of long-term drug use 1( 2.0) 4( 6.6) 5( 4.5)
Total 50(100.0) 61(100.0) 111(100.0)
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Table 8. Awareness and experience to have purchased impact protective clothing

Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) X
No 45(86.0) 52(85.2) 95(85.6)
Awareness 0.013
Yes 7(14.0) 9(14.8) 16(14.4)
Experience to have No 50(100) 58(95.1) 108(97.3) 2527
purchased Yes 0( 0.0) 3( 4.9) 3(2.7) '
Total 50(100.0) 61(100.0) 111(100.0)

Table 9. The desired impact protective gear besides clothing

Category 60s Over 70s Total 5
Freq.(%) Freq.(%) Freq.(%)
Non slip shoes 34(68.0) 37(60.7) 71(64.0)
Leg protector 12(28.0) 1931.1) 31(29.7)
Bathroom slippers 1( 2.0) 4( 6.6) 5(45) 4461
Waist protector 2( 4.0 0( 0.0) 2( 1.8)
Non slip socks 1( 2.0) 1( 1.6) 2( 1.8)
Total 50(100.0) 61(100.0) 111(100.0)
Table 10. Important factors of pants design
Category 60s Over 70s Total Xz
Freq.(%) Freq.(%) Freq.(%)
Body shape & harmonious 24(25.5) 37(36.6) 61(31.3) 1.778
Easy coordination 18(19.1) 25(24.8) 43(22.1) 0.288
Look younger 21(22.3) 19(18.8) 40(20.5) 5.291
Sophisticated 14(14.9) 12(11.8)  26(13.3) 1.062
Look slim 12(12.8)  5( 5.0) 17( 87) 5291
Trendy 5(53)  2(20) 7( 3.6) 2.101
Unique 0( 0.0) 1( 1.0) 1( 0.5) 0.827

Total (multiple response) 94(100.0) 101(100.0) 195(100.0)
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Table 11. Detail preference for pants
Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) x2
Front & Side 29(58.0) 48(78.7) 77(69.4)
Poc‘k.et Front & Back 17(34.0) 13(21.3) 30(27.0) 8210k
position Back 3( 6.0) 0( 0.0) 3(27)
Non pocket 1( 2.0) 0( 0.0) 1( 0.9)
Solid 36(72.0) 59(96.7) 95(85.6)
Textile Tone 12(24.0) 1( 1.6) 13(11.7) 14.259%#%*
Point 2( 4.0 1( 1.6) 3(2.7)
Non trimming 42(84.0) 50(82.0) 92(82.9)
Trimming Stitch 6(12.0) 5( 82) 11( 9.9) 4940
Spangle 2( 4.0) 5( 8.2) 7( 6.3)
Embroidery 0( 0.0) 1( 1.6) 1( 0.9)
Total 50(100.0) 61(100.0) 111(100.0)

£p<,05, *%p<,001
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Table 12. Preferred material characteristic of pants

Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) Xz
Functionality (warmth, waterproof, etc.) 31(37.8) 38(36.2) 69(36.9) 0.001
Activity & Elasticity 29(35.4) 37(35.2) 66(35.3) 0.080
Washing & Management 12(14.6) 16(15.2) 28(15.0) 0.072
Texture 6( 7.3) 11(10.5) 17( 9.1) 0.771
Harmless to humans 4( 4.8) 3(29) 7( 3.7) 0.442
Total(multiple response) 82(100.0) 105(100.0) 187(100.0)
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