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Assessment of the Clothing Wear Comfort for Elderly Women based on Rectal
Temperature, Melatonin and Cortisol Analyses

Ha Yeon Bang and Hee Eun Kim'
Dept. of Clothing & Textiles, Center for Beautiful Aging, Kyungpook National University; Daegu, Korea

Abstract : This study examines the wearing comfort of elderly women through a physiological analysis based on rectal
temperature and biochemical analysis with salivary melatonin and cortisol. This study was conducted on 7 elderly women
aged 65 or over. Two kinds of clothing ensemble (control and prototype) were used as experimental clothing. The control
clothing was a general clothing ensemble and the prototype clothing lowered clothing pressure by adding an extra gap.
The experimental schedule included daily living activities with randomly assigned experimental clothing. Rectal tem-
perature was constantly measured every 5 minutes during the experiment and saliva samples for melatonin and cortisol
were collected twice per day before and after sleep. The rectal temperature was lower for the prototype than the control
throughout the experiment, and its circadian rhythm was prompt and clear in prototype. In addition, melatonin was
secreted more but cortisol was secreted less when the subjects wore the prototype clothing. With these results, we
assumed that regular circadian rhythm and low level of stress might be caused by wearing prototype clothing that lowered
clothing pressure. The results demonstrate the necessity to develop clothing that considers body changes in elderly

women.

Key words: wearing comfort(Z}<] 7} 2]
EY), cortisol(ZE]Z)

943), elderly women(*='d 7] 4J), rectal temperature(% <), melatonin(2 2}

1. M =

(¢3

olH.o AL

Z
AHE =710

A7) 2] Hebste] ARzt Held Wik
2 FomA ElQlelA F& oluIAE AFshs W Al
itshe ErEE E8-5 = (Yeo, 2007),
STk ARSl - AR e R
A o= —‘?ﬁ&ﬂﬂdﬂ, EASE wERl

% S Frethal AZslsk

T UeH
o8 st o

o]
M

d 7]&] 94é174~— g4, XP‘L% olgEAl A
1 5o A AN
Hstn siek

i%l%—-J A9 Lol7h Foll wet A2 AAA wsE
Al E=dl, Yol7t S5 53 o7l FHEell o] A il Fol

27 wol SAol7t AojAH, Tisze] AAHA HolA|aL, 3
2o} Jdole] ynrist FAZE ARE T3 e 542 7
F thHazel et al, 1994; Kim & Lee, 2010; Siu & Fan,

tCorresponding author; Hee Eun Kim
Tel. +82-53-950-6224, Fax. +82-53-950-6219
E-mail: hekim@knu.ac.kr

277

1999). vt 013155}
y¥=s faoz s
Ags] v
DA Fet AAo|tH(Chung et al., 2004).
gk oJFe] o dZF 559 AA tﬂﬁ]@ﬂ EH@
2y 3}101 Az} A=A e, o]H g AlA1H
2] 9ro olES Aoz L3 B AL ]5:;(—10]

=7A 2 Ao, oaste s

2 A2z 35

911_ Hiﬂ

el

U ==

<l
5
or
H
o135} /\Eg."/\.‘: }\]j]]zj' 781
o]
91

/\Egﬂ/\ u].o 0
oM ol wg- oJHAT A
*Eﬂﬂ* WEOE ol 34 - B @ 4

1., 1997).

o)% Zgo= Qg olugle] A
AYATZEE Jung and Ryu(2002), Na and Lee(2010), Tokura
(1989) E_o] g]i%]-o] }\];‘q]g] :[1‘6‘:71— 3424 7}501’ E],oﬂ j,]_\:"_’
25, 5F, Wi SO vXE 9ol B A7E
i}, olsh 2e HYATE 4, 5, 42
2743 oIt} olel g 2%
g7 2 melle 54 A3t

RN e Bk

]')\}\»——

Blases:

o ol§ FEgtol 2
B435] QlojX Ak, Fezdolt

A= <
F2 Hed
gue o



278 SOl FNY SR A15H A28, 2013H

ZEH 2L BA o ARl 2dslME mAlg

L gud

EERE
Sl A B7h Pt s sl Basic)
(Hong & Hong, 1998). WEPA AEd XA OF,H,] MR o] 31
AEE =2 W7HE SEl 7P 78] He A e A
24 whg-e] B3 3, AAIAA ] @ 5&9& HH] o] A
A gE5e F2 2F Al WiEtEd T=EMin et al,
2000), 2E#HZ A=l tigk vhgol] glojx ke AYsielz
Al veple A e AAIRAER] ZE
< S EF(Ahn et al, 2007; Kim et al, 2004; Mcewen et
al, 1997)7 22 Aglsk ghg-o] Ajo] g ¥t

deleEy B #e dP2e drjart i 5 delEd
—,-l:l]oﬂ Xz g&kel #3k A (Jeong & Tokura, 1996), H|
73 F oAe] g-5o] Weted FHlo] WA= G At
T+(Han, 2007), =339 deteds) Fagke] dAAle] e o
T-(Pandi-Perumal et al., 2005) 5°] S0 dWelEde] FeA
I B A& o W] wet vt Eopllx] 8=
7t Z7Velal Tk, g FEIE A S B3 2EH S A 2
Aol g AR FH EE Al7HKoo, 2010), dTIEAE
FIHGu, 2010), =38}, -2, B2 2 (Heaney et al., 2010)
s T wgwte] BAE BHY A7 ol Uk ekl
3} TEE BF GO RololAe] Bl Breky R
Bolos] AL Ae] o] G, Mehmdal el
2 BT WS WG BHOE 9B Hg AN B
£ R Sl Rolln fgahl B4 9 Al

aPEE B ATis 9L 242 B 4 BE 3
Jlsk A, 4 S Tske WelEY SE 2
o ZEd2 PHlE 2ok THE SR 24 9 A8
812 whgo] BrhE AAlsle] ] iyl WA B A
2837 e el¥o] SlAle] mAE Aeld - A4S e
wAso] 2] A gE Bk s, olele Aske A4
g :=2d7] o448 o8 ARl 712ARE AlF[LA; St

T ;‘0—6‘1—

ru
o P

ar

1

O
(e3

)

¢

g

EE
CEERRLEERUC R S

APEL kdF A4S U= AREI e gt
S g3 ‘control’s} control clothingS 7]50.2
& sl 9&83e] 74E ‘prototype’s} 7 259 ¢

2 Aol Aol g, BFS Behy, A, A
=2 PHsgon, 4ERe] AT Fel Table 19 ek
it

Control clothing®] 7% A3A(Bae & Kim, 2007; Suh,
20065 Falslod(Table 2) =% IS o= A=

Table 1. Clothing for experiment

Blouse

Jacket

Pants

Table 2. Precedence studies about jacket patterns for elderly women

Bust Scye Sleeve cap
circumference depth height
Bae & Kim(2007) B/4+2.5%0.5 B/4+0.5 AH/4+4.7
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Table 3. Size calculation method

Control  Prototype Difference
B4 +2 B4+3 + 1.0
B/4-05 B4+15 +20
AH/4 + 47 AH/A4 + 3 - 1.7
B/4 +2.5 B/4 +35 + 10
B4 +05 B4 +25 +20
AH/4 +47 AH/4 + 3 - 1.7
W/4 +05 W/A4+1 + 0.5
H/A4 +1 HA+2 + 1.0
H/4 +2 HA+3 + 1.0

Bust circumference
Blouse Scye depth
Sleeve cap height

Bust circumference
Jacket  Scye depth
Sleeve cap height

Waist circumference
Pants  Hip circumference

Crotch length
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Fig. 1. The clothing pressure of experimental clothing (*p<.05, **p<.01).
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Table 4. A chart of experimental schedule
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Time(of day)  Experimental protocol

Wearing the experimental clothing (‘control’ or ‘prototype’)

09 : 00
Start of the measuring rectal temperature
10 030 v e e e e e e e e e e e e e e e e e
12 530 v e e e e e e e e e e e e e e e e e
13 : 30 Walking (for 20 min.)
1530 v e e e e e e e e e e e e e e e e e e
18 : 00 v v e e e e e e e e e e e e e e e e e
19 : 00 Walking (for 20 min.)
21 : 00 Measuring cortisol
21 : 50 Collecting saliva (for the melatonin analysis)
22 : 00 Sleep (with their own pajamas)
Wake up
07 : 00 Collecting saliva (for the melatonin analysis)
Measuring cortisol
08 : 00 v v v v e i e e e e e e e e e e e e e e
09 : 00 The end of the experiment

......................... Breakfast
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Fig. 2. Measurment of cortisol using salivary amylase kit.
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Fig. 3. Rectal temperature change of the day (***p<.001).

Table S. Rectal temperature change during sleep

Temperature(°C) Time(hh:mm)
ontrol prototype control prototype
max 37.34(x0.130) 37.25(20.201) 22:35 22:15
min 36.76(10.242) 36.64(10.522) 24:50 24:00
Hypnagogic period .

difference -0.58 -0.61 2h15m 1h45m

p-value 0.0001 -
min 36.75(x0.280) 36.58(30.628) 05:45 04:45
. . max 36.93(£0.211) 36.78(+0.573) 07:00 07:00

Hypnopompic period
difference +0.18 +0.20 - -
p-value 0.020 -

mean(SD)



280 B1EO) 2] 818 %) AI5H ARE, 20134

HEY GA FHEAEHE HAE T ARSS ¢ F STk

TS control clothing 2+8- Al YW 7el] 27429] FHawe}
FHA L Alole] LA 0.58°CE, HAAHLE/R] Hashed)
A- A7 2A)7F 15%0] A QF 1T, prototype clothing 2H&-
Aol HLEws HARE Afole] REAPE 0612, HASE
7R Zashedl A" A 1AI7E 4580 28 He,
prototype clothing 218 Al 2d20] FZ3F ST 7468
on e Fr FA Uehth S91d FEe R Qg o
gto] "EtEY #ulo] wX|= P&l dis] A3 Jeong and
Kim(2009)¢] Aol E 2919 mag A7} 2919 2He- A
B} Bt W7] AAgo] ste]l FASHA UEh, B A
9] ‘prototype’dl|A] HoJFE W3} Wt} AR A4S HAT
qm 7)ol =He) thall Murphy and Campbell(1997)& A%
o] F&3 ATt Y JINE A dElFa sHES
Th B0, Monroe(1967)= &S & Ae Alge
Z ZA= AR vjg] A F A Ast o Aa
FHIAAE /A2 o] de 7S A sisi=d, ol

AYATE Farste] 2 AedlA vepd 2 24

ol w2} prototype clothing -8 Al Aukz{l
Aol ¥ EUths Ado] 7ks3isith

Y7] o] F AF22 w2 HJEHE A&EE FEHE Hole
d], prototype clothing 2-& A]7} control clothing 2H&- A]H.
o} Zeo] o vk AER A&E 3, 50| WMt AaL
E gede & S e, o]Z 53| prototype clothing 2H&-
Al B ZAA PR FHEITE ASE s E 7 U
Atk B3 = Adujolx Hlojur] AlFteke ER71(GHIR;
hypnopompic period)?] 272 3} 73S AHEHA prototype
clothing -8 A]7} control clothing 2h& A|X.T} 27290 Ak
= Aol oF MIZES w4 & AUk AT HE

22 ol X|E Q1A &

% o

X
flo o 1

i o

of

1o
m
rlo

-

[t
Lo

Rl

ol o
w30l (Cabanac et al., 1976) & AFolA et 2342 2|5
9] z}o]E 3| prototype clothing 28 Aol F=He] Zlo]9}

o] 4 2358 T = e olzg Avte A
gofrfe] Al Adelol] 7= FEe HA Reg AzbEn)

A7) AAAAE 2577 F712 o]F)A] e Al vl
o] AlAlE 207HS VIR e8kE I Jlo] s UA[F
2| 7] Wi AA= olzfdt Aol 2 Qg oy 71K A
S doyVx gt oy AAlE 7E 5 ARer1e] Ad
42 B3l AAAAL} BEAA L] A (set-pointyE LAIAT]
= &5 sl QA A7) HEs H3 A7} St
(Kim, 1999). w=pA] £ Aol vepd 22 #s) due
%3} prototype clothing 2H& A9} H]w&}] control clothing
o] o] vl AAY] dF7] F A T84 TS
A U & AU wEA GE 2R 2] o5t
o] Aol X&H o= o]FofR|A & 79 AlAel nE A
A JEE v A ZgsiA @ Aot

F

(pg/mL)
18

16

* 1
14 T
12
10 I

T

control

o N B O

prototype

Fig. 4. The amount of melatonin secretion (*p<.05).
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