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Abstract : This study aims to develop protective pants to relieve impact from falls and to present basic data for the devel-
opment. The survey results are as follows; First, 45% of the respondents were in their 60s and 55% of them were in their
over 70s and older. Also, 64% of them have fallen once for the past year and 36% of them have fallen twice or more. The
older they were, the more there were those who have fallen twice or more. This indicated the older people has expe-
rienced more fall accidents again after a initial fall accident. Second, as per accident situations, the survey showed that
fall accidents happened the most in the winter and in the afternoon (12-18 pm). Also, it happened on a street mostly and
they were wearing sneakers or hiking boots when they got a hurt slipped in a front or side by missing their step in a walk.
The injury areas are mostly knee and ankle. They had the bruises or a sprain in their knee and ankle mostly. The rate
of bone fracture was 19.5%. Therefore, the protection area to falls in lower body is the knee. But hip and hip joint should
be protected with knee as well because those are usually be broken when it is damaged. Third, approximately 80% of
those who were hospitalized for treatment had surgery. Patients who had surgery were rather in their over 70s than in
their 60s. The older they were, the more serious their fracture was. The period of hospital or outpatient treatment is more
than three weeks in many cases. They responded their health got worse after falls. Aftereffects of accidents were physical
discomfort, anxiety and medical costs. Falls to the old makes physical damage, psychological damage, which cause reduced
physical activity and the increased cost of health care with economic losses. So it results on a negative impact on the life
of the old. Fourth, elderly females were rarely aware of impact protective clothing and they have never purchased such
clothing. For impact protective pants, the major consideration was suitable design for their body types. They liked casual
style with front or side pockets and simple designs without any patterns or decorations. As per pants materials, they
responded that they need functionality, activity and elasticity. Among the functional points, insulation of cloths are con-
sidered importantly, so the heat reservance of material in the impact protective pants should be considered carefully.
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kS @o] 1| wjEo|tk(“Hip joint fracture threatening elderly
health in winter”, n. d.).

S dlsly] 93 AR G o] B3 7123 o
T(Kim et al, 2005), 524 54 4 (Kim et al, 2007), F
7 & A2Eo] 33 AKim et al, 2010)9F 72+ =
€9l = e (Eom, 2006; Kim et al., 2006) L& &Il
3 A7 (Chio et al, 2007; Kim & Lee, 2006) 5°] <
o A o8k, AlS3HY SHox e ATt FE o]
T3 Aok @A FAEZOF T Y - oE A=

i |

Zx=goE MR 54

=

e tides & A A 7KKim,
7Fst 2ntE o fo g aAo] 7P B4 vERd A

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) 26,4004+

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(34.4) 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( 3.3) 3(27)
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)

*xp< 001
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Table 2. Falls situation
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2 9.9%elth. Add w2 xpo|= P St 13]Y W 7k
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o, 23|19 me AL(G13%), B(273%), 7F(154%), o1&
(83%) <=M, 33] o] W HE(334%), B(9.1%), AL
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YA AZHRE 23 12~18X](46.8%), ©.416~1241(39.7%), W
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FEL 52 202 F5H AdFe] A Bols oA
6~127(682%), o8& oA, 23(50%) FI3H, 718 <
F12~1811(84.6%), AL 2F12~18X](48.4%)0l 7P =&
H&S Hof AdR gagle] oiig dilolsel o5 Al

7F B2 Wi Bl o] AIZRI e Alart ol Ayt
ZoR Yeht o Ald xlolE Ber old mE {2z}

7F veRE

S AAhE S22/ 57.7%E 7P Bekom, AlvhS

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
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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( 8.3) 10 7.7) 2 3.0) 5( 4.5)
Working 0( 0.0) 0( 0.0) 1( 7.7) 2(3.1) 3(27)
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)
Coses of s FAlling by tripped over 4(18.2) 2(16.7) 10 7.7) 13(20.3) 20(18.0) 3
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)
Pl direction Front 5(22.7) 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( 8.3) 0( 0.0) 1( 1.6) 3(27)
Total 22(100.0) 12(100.0) 13(100.0) 64(100.0) 111(100.0)
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Table 4. Falls effect
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( 2.3) 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) 3( 74) 12( 6.4) 5( 6.0)
Injury Hip 6( 7.5) 5( 4.6) 11( 5.9) ol 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)
#4p< 01
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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)
L 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(82) 16(14.4)
Period of Under 3 days 10(20.0) 5( 82) 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(82) 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 T2e o 4= gtk Arhcdle] YAk AReTo| wE Alx|
60s Over 70s Total A 7153 HA dElol] #E A7-(Chang & Kang, 2004)01A]
Cacgory (730 (026D WFID - evalue WIS AR AR B Aol ghe dut 247
M _Sb M Sb M _SD 5 et o3 i 91910918 ol /A glom
Health status 2.60 0.57 230 0.76 243 0.69  2.344*

*p<.05

= veptor], ARy 19) Aolg AR e A1A1H
wagol 2, 700 ol Fehgow g YU BHol
2 Ao= veht 9871e] felAe AT Bz Uelo]

Table 7. Falls aftereffect

34. BHES59| QX
Table 8& FZHTHL] 2l
AR B2 A7t oiR

WAL $-24w7

Awsh 7RG Bele] Ak

2(85.6%)°1 2 LI YE AL

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)

<05
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Table 8. Awareness and experience to have purchased impact protective clothing
Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) x2
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) 2507
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 Hol| #al ARl ajx] TRI7F Das AL 4 5+ AU

Category 60s Over 70s Total 2 Table 9= 915 <o A=7] dale SHEEE 7154 Al
Freq.(%) Freq.(%) Freq.(%) E9 A1 A3 RE AElolA] Adk64%), THE RS
Non slip shoes 34(68.0) 37(60.7) 71(64.0) (29.7%), &4-8 &9 (4.5%), S E I (1.8%), 7l228 A
Leg protector 12(28.0) 19(31.1) 31(29.7) o]:ul—(l 8%) <o = UeEPgTE GARS AEsE olodES |
Bathroom slippers 1( 2.0) 4( 6.6) 5(45) 4461 3ol W A EL R 5 Q= tFst AE uisk 7|
Waist protector 2( 4.0 0( 0.0) 2( 1.8) s 7 gor, B3] alde)] ot 87t 2 RS
Non slip socks 1( 2.0) 1( 1.6) 2( 1.8) =
Total 50(100.0) 61(100.0) 111(100.0)
3.5 GEsHES WAL 2F
Table 10. Important factors of pants design UAEARSE A2st /)R] 2AR SR Bylzo] AA
Category 60s ~ Over 70s = Total ., )] FrelAlA gron], Ao T8 5 s 3]
frea(%6) Freq00) TFreq.0%) 95ie] A=A A TiAlle] F2d 291 T gRo R A
Body shape & harmonious 24(25.5) 37(36.6 61(31.3) 1.778 _
Eas; coofdination 18E19.1; 25E24.8; 43E22.1; 0.288 BeheS St 2 Ask Table 105} o] W A=A} 2t
Look younger 21(22.3) 19(18.8)  40(20.5) 5.291 2E TARIGLIR), el FL AA@2.1%), Hef el
Sophisticated 14(149) 12(11.8) 26(133) 1.062 = HAR1Q05%), A-E HAR1(13.3%), Sl Eo]? =
Look slim 12(12.8)  5(5.0) 17( 87) 5.291 AE7e 54 w2 et 7 A 21 FARRE
Trendy 5(53)  2(20) 7(36) 2.101 B gg‘%o% 605 Wi AEs 28R vl Thee 2
Unique 0(00) 1(1.0) 1( 05 0827 ?’M E?P S 283 Azem, 70 eldE W A
_ A5t 2o U4 Geoz e 2at adap] 22 U
Total (multiple response) 94(100.0) 101(100.0) 195(100.0) ol =g goloz Hol sorlol] sl = r] AgHol AR
B3t
(14.4%) FANE 9L 8 2 A$es 2.7% B389t © YA (Park & Lee, 2014)2] HAEZAH T H 7S Q)3
£ S8 HIAE A9 s WR ol YT ARS Ol Asw 2AF Aol m2w Rl Eo] doske A
Table 11. Detail preference for pants
Category 60s Freq.(%) Over 70s Freq.(%) Total Freq.(%) x2
Front & Side 29(58.0) 43(78.7) 77(69.4)
Pocket Front & Back 17(34.0) 1321.3) 30(27.0) goln
position Back 3( 6.0) 0( 0.0) 3( 2.7)
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( 8.2) 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)
= 2Elle QAR Ak wEAole] AFY MR FE w1, Ak A o1F9 12184, A AelA, A 919
I BARle] 8T F Sl V1EF LR vesith B A | A 253 Ee Ssiglen Arpy @ vy 9
ME olg FaE A= v 33 275 2AkIlen 1 = do® dolxl Zlog vt EFEhHe Ui e 75, 2
AIR= Table 113 7t} Toll ehbd B2 5, 35S e A9t P Btal =4

FARE & T 9 FA(694%), XH BT Je A
(27%), ¥l ZAQRI%)Y] 22 o] A =
53] 70t olde 60choll mlsl o = 9 EAe] A
o

= ke
3] gdol 7 Y foAke YERth AE2 tifte] 7
Y gl T (85.6%)y AE3tNor, 60t (72%)l vl 70th
01%(96.7%)°11 T=& ATEE W] Foxrt velsith M=

o A2o] glE AL HNI3YL(82.9%), YHe 2ER|, 27
= 22 AAE A5 AeE UeyTh sjEEE 9% ¥
FEl, A7, 9] vl RS A9 ARe AT (Park

& Lee, 2014)0] A3=

Azl 8 F 3=

o2
ol

Farat s el go] wAisk=
B3 A=t Hast Aol

Table 12 FAHEZ s Aol BAS v R A
e & A2 A A 7HE =& $HS Hel Aol
71574 (36.9%), b2 &5 2 4A1549(353%), g 2
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