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ABSTRACT

Elderly women have a high risk of falling down in their daily lives. The purpose of this study
is to develop protective pants for elderly women, which will mitigate the impact of falls, and play
a major role in reducing injuries. The two types of design were proposed for development of
protective pants by selecting pad insertion point and inserting lining for keeping pad in place
through the checklist to investigate from the interviews with the medical workers and the inves-
tigation of the user requirement. Design A has protective pads in the hip, hip joint, and knee,
while design B has protective pads in the hip and hip joint area. For the impact absorbing mate-
rial, CR (chloroprene rubber) foam was selected for its flexibility, lightness, and impact absorbing
capacity, and its pad shapes were designed to produce much flexibility in consideration of the ac-
tivity and human body fitness of the wearers. Three kinds of pad types, which are the cut type,
the porous type, and the honeycomb type, were proposed, and were manufactured to fit into the
protective parts according to their design types.

Key words: elderly-clothing(X=¢1%), falls(273), impact absorption(%72 ¢ts}),
impact protective clothing(% 72 2.5 €] )
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(Table 1) Items to Investigate from the interviews with the medical workers

Investigation Items

How falls occur

How fall impacts are applied when falling and impact parts

The most vulnerable parts to falls

The most dangerous parts from falls

The parts which need the longer treatment period and burdensome medical expenses

The parts which require the protection in developing the fall impact protective clothing
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Table 2> Body size of subjects
(Unit: cm)
oo Subjects 60's women
1 2 3 Mean SD
Stature 155.0 156.0 156.5 151.8 5.0
Waist circumference 78.0 80.0 77.5 85.3 8.0
Waist circumference(omphalion) 83.0 84.5 83.0 90.8 8.0
Hip circumference 93.0 92.0 91.5 92.3 5.0
Thigh circumference 53.0 54.0 53.5 52.7 4.2
Knee circumference 34.0 35.0 35.0 34.4 2.4
Calf circumference 35.0 34.0 33.2 33.0 2.5
Ankle circumference 22.5 24.0 22.5 23.8 1.3
Waist to hip length 20.5 21.0 22.0 214 3.6
Body rise 26.5 26.0 27.0 26.0 2.6
Waist to lateral malleolus 90.0 87.0 88.0 89.0 4.2
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{Table 3> Contents of the investigation from the interviews with the medical workers

Investigation Items

Contents

How falls occur

e The elderly fall frequently with the decreased alacrity and sense of
proportion, which will lead to the fractures caused by osteoporosis.

How fall impacts are applied when

falling and impact parts hip

*In case of jerking down in falling, compression fractures of the spine
occur due to the impact delivered vertically from the bottom part of

« When falling on one’s side, the impact occurs in the hip joint

The most dangerous parts from falls

¢ Most fractures in the hip joints are treated by the operations, which
may increase the risk of complications.

The parts which need the longer
treatment period and burdensome
medical expenses

* Hip joint

The parts which require the protection
in developing the fall impact protective

¢« The lower parts of hips in order to prevent the vertebral com-
pression fractures

clothing * Hip joints, which are most at risk of being injured
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(Table 4> Protective parts according to Designs

Design Protective parts
Design A Knee, Hip joint and Hip area
Design B Hip joint and Hip area
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(Park et al., 2014)0lA A
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{Fig. 1> Design A of the impact protective pants
Shaded parts indicate the parts inserted by protective
pad, Protective parts: Knee, Hip joint and Hip area
(lllustration by researcher, 2014)
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{Fig. 2> Design B of the impact protective pants
Shaded parts indicate the parts inserted by protective
pad, Protective parts: Hip joint and Hip area
(lllustration by researcher, 2014)
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(Table 5> Characteristics of the materials of the experiment clothing

Items Outer fabric Lining Standard
Nylon 50% (Tactel®)
Polyurethane 10% (Lycra®)
Weight(g/ni) 310 148.9 KS K 0514: 2011
Thickness(mm) 1.12 0.53 KS K ISO 5084: 2011
) Warp 23.1 Wale 13.0
Elongation percentage(%) KS K 0352: 2010
Weft 7.9 Course 73.6
59 2, () e@¥d
Bed dsE %Yol Fd 47 smmel A%
2. EAHEE W= M FHE QWY D0 HoToEH HANL ¥
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e 2Ae A A7 2} (Park et al, 2014) o TR A wE §94% ESAFT ¥
g WEeR FAFTAEC] FoHME §9¢ Smm vd Aog Aol 78 7+4E 12mm, 17mm,
7€ CR(chloroprene rubber) &< A3+ 22mmE tEA AAste] & wWe] 165cml YA
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<Fig. 3> Modification of the cut-type pad
(Photographed by researcher, 2014)
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(Table 6> Three kinds of the porous-typed pad samples

Perforated
. 12mm 17mm 22mm
interval
[3 80mm A 80mm ) [3 80mm 3
O O O O C )
O O l)&lim O O O (¢ o o O 0 a hZme éSmm p
<:)mm 12mm ?mmo - 15mm éSmm\) 22 ; ;22 \
. ~ X ; < E D e Ps C 22mm 22mm
Pad design 60mm ~ 870 ¢ 60mm| 15mm :\ /7/{51\\1\1 60mm ) o) @) e)
©000O0O0 O ® 0 0 (g
( ( O D (
O O OO0 0 0(¢ N o o0 o0 o O O O
000000 -y Y
Real pad

(Table 7> Three kind of the cut-type pad samples

1. Cutting off in the
hexagonal [orm

2. Placing on the
mesh fabric

{Fig. 4> Manufacturing process of honeycomb-typed pad

(lllustration by researcher, 2014), (Photographed by researcher, 2014)

(Iustration by researcher, 2014),

CR foam

Sewing

Mesh fabric

3. Fixing by sewing
lines

(Photographed by researcher, 2014)

4. Finished look

Perforated
. 12mm 15mm 18mm
interval
80mm | 5 80mm A5 80mm |
N >f’—\ \>/* ) \\\
\\ / P /1 Smm \ / /?1 4 Vi a
. / / l)mm\\\ / \ - \\\ //
Pad design 60mm — { Amm >/ F)Omu\\\ 4mm \\ 60mm /\ Py ﬁ‘\/
/ / \ \4 / \\ / x / mm \
—\ / / N—
1 _/(/ x\—/ x - = ( /( \\ /
Real pad

(Iustration by researcher, 2014),
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(Photographed by researcher, 2014)
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Wait to
hip length

Pants
length

| (Unit: cm)

{Fig. 5> Basic pants pattern
(lllustration by researcher, 2014)

{Fig. 6> Corrected basic pants pattern
(lllustration by researcher, 2014)



Jhfi 25664 45%

- |
{Fig. 7> Set protective parts (Left: Hip joint, Right: Hip)
(Photographed by researcher, 2014)
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{Fig. 8> Indicated protective parts
in the basic pants pattern
(lllustration by researcher, 2014)
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)

C

1st: Pattern sepatation 2nd: Combination of patterns

Q & Organized lines

CF

Elastic band

.
.| E%\/

Elastic band
[
A\

L

Lining pattern Pad pattern

3rd : Completed pattern

{Fig. 9> Patterns of design A
(lllustration by researcher, 2014)
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Elastic band

Elastic band

1st: Pattern sepatation

"2

3rd : Completed pattern

{Fig. 10> Patterns of design B
(lllustration by researcher, 2014)
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2nd: Combination of patterns

& Organized lines

Lining pattern
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Pad pattern
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(Table 8> Types of pad in accordance with the protective parts

Design A Design B

Division - —— - —
Hip Hip joint Knee Hip Hip joint

Cut type

Porous type

Honeycomb type

(Photographed by researcher, 2014)

{Fig. 11> Inner parts of pants in design A (Front, Side, Back, and Knee part) (Photographed by researcher, 2014)

{Fig. 12> Inner parts of pants in design B (Front, Side, and Back) (Photographed by researcher, 2014)
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(Table 9> Appearance of fall impact protective pants
Design A Design B

Front Side Back Side

Division
Back

Cut type pad

Porous type
pad

.

Honeycomb
type pad

\

(Photographed by researcher, 2014)
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