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Assessment of the Wearing Comfort of Clothing for the Elderly Women by
EEG and ECG Analyses

Ha Yeon Bang and Hee Eun Kim'

Dept. of Clothing & Textiles, Kyungpook National University/Center for Beautiful Aging, Kyungpook
National University; Daegu, Korea

Abstract : This study examined the clothing wearing comfort of elderly women by electroencephalogram (EEG) and
electrocardiogram (ECG) analyses. This study utilized 7 elderly individuals aged 65 or more. Two kinds of clothing ensem-
ble (control and prototype) were used as experimental clothing. The control consisted of a general clothing ensemble and
the prototype consisted of clothing that added an extra gap. Subjects wore the control or prototype from 9:00 to 21:30
and EEG and ECG signals were measured in the last 30 minutes. The EEG analysis showed that relative band power
of a and a/high B were higher when they wore the prototype rather than the control. The ECG analysis showed that abso-
lute band power of HF was higher; however, absolute band power of LF and LF/HF was lower when they wore the pro-
totype rather than the control. Subjects felt less stressful and more comfortable when they wore the prototype. The
results demonstrate the necessity to develop clothing in consideration of the body changes in elderly women. It is sig-
nificant that the assessment of wearing comfort was aided by the use of EEG and ECG analysis in the field of clothing

and textiles.

Key words: wearing comfort(ZF 2] 7] 2] A), electroencephalogram(EEG:* 3}), electrocardiogram(ECG:4] A =), clothing
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1. M =

SEvEhs 654 o AwATie] 157F 20009 = ©]n]
AR A7) 7%E do] F st ARF]ell YA, 2018'd0]
| A Q7Y 14%E FE 2H AR, 20263730 HA)
AT 20%E HolMe 2% A7t d Aos AWEI g
TH“Baby Boomer's Yesterday”, 2010). o9} & FA3 <
T o] wslel wEl AW Ao igh Bile] A St
ato] A748E, AEEF T3 T2 TS ol =asS
o= g A sfe] o] Foix| 3 Qltt.

Zeu} |/ AlAe] AmeEl P2 o AAFSE 2}

g ZA 23 Aot AAR e0f oAt = dEuke thak
02 = AR oF dAlE ZH 2EE AEY Fxoy, A
A FAAAA TR Bls] F3] wekst 5o th(Chung,
2005). =S dAl = dSS o ¢ HAHEES dEe
AY 2 AFHE FFs] 3T = e AA 35 #2F

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

1010

53 A o]t Chung et al., 2004).
Fo] o] AA|
=dFe] sRAl s AE
7o wes] ageldst

7} Tl

o

FHo| Ao] AL Fo] TF

7 o] Sel7k AojAm, Fie] AAWA WolA 3L, F2)e}
Fdole] ynet FATE A= A 22 EAo] AUtkJackson
& ONeal, 1994; Kim & Lee, 2010; Siu & Fan, 1999). u}

2hA mdFo] o]E AlAA WsF WA B 71 ES

i

THE AE w3l AT A O dAtEH, &5,
A7 Boll FEE v AAF - Hald 2E HH 7o
F420 235 & o= o).

olEQtoz gk AlAF - Hald Pl A3 AF=E 9
ESfe] BlY, 288F, 5§, Wk, &3, FF- S5ol vAe
2R ko] #3F AF(Jung & Ryu, 2002; Na & Lee,

(<3}

2010; Tokura, 1989)5-°] it}.
2 A osls yHT o, o]l ofEgte] J3gE-2
QA o8 374 23 Aol

dr19) A wWsle}l =3

-
a



W7} - JHE £ F =] 0q§e] o5 F Y F7F 101
T =dTe H 7l B9 AT Ee AP wE o & 4 S Aot
7, dEel, 75 F2o #d rRsslel #3 A, ¥d vt
Eo3 §A4, FE70Fe] BAC] B3 A7 (Chiacchiero et 2. oiaky
al, 2010; Nonaka et al, 2002; Um & Yang, 2001) 5°]
At ol =EF AE I s dAFeMe dAF R £ AFeMe =d7] ods tide® dukEQl o g
F'Z‘Oﬂ ufel Wl 7hEeo] asks vERiaL 9lem, uhEhA Aok Y Wsh, #d 7hse] 55 aelsle] i tske
EEZOA QoM AP Wsh e EA] 2 ofEe] 22 WHoR FAE O 28 Ao 2E HAAES Brleh] Sl
538%011 vl AA| ZFol TS 2 AkS 7T A3 of ¥u} S AHE S-S AAEITH
A ol E 2 A FgA IS vE Zlolth
ojEo 7 Qg HAYS Wrisle WHeR T4 7 o 21. dglol=
7k} QA NEH7E ol s, ol ok P&t HYPE-LS dnbr o g AREY e S 283 ‘control
23l o3t 2E 27T & wole A3yt 3] dojX] 7} control clothingS 7]152.2 o]f&-S T3S ‘prototype’=
U, drbQl 2Astels ol Al vkgell 2 Wshrt ¢l Atolz 2 AAsle] dfoll ARGl on, BEe BTk,
I owEE] wEel] mAlg WikE xR+ e AdErt A, D=2 i) Zzke] HARIS AlaEaL = oli
o Aulo} Prh W a4 7140] F238lthHong & Ho ng, o] FH F 7P 71EA FEil ZaxlzEle] S At
1998). wEhA] 27 S-S flsl H2 8ol o8 3ie A b2t 2HE HdEE et A7), REHCIEY W=
#4 - 9A5E A+ WHe] HIHEEG; Electroencephalogram) PR SH, AFES] AAgE Fel= Table 16 JERAATE.
ZAHE 53 FFAAAL] wg ATl HHZ(ECG Control clothing?} prototype clothing®l] T3l o= ©]<]
Electrocardiogram) Z785 &3 2R3 A vH8-5 dA7-ehk= A 288 e 2SS wiAE] flE A, BEhes, W=
ot} Z¥zhol wisl A, TR, FAk 52 B sdsiAl 288t
Hulel AdEE AlAle] A=A vk, A2l g, ~Ed Ao, AFA= control clothing 2H8- A& A2} prototype
& gH Tl EAE flal vt wobellA o] &AL Sl clothing 28 A9 Alol] AA5E o]9]e] &%, g, A2 &
Huk £4E o83t Kim(011) o] zb Fujr g gk Ao Zgates st
T BAE Bl A2 A=l g w3t 7]ak RS Al =d7] ool Bol HBsla e olFe HH2 F
et AFE AL, Suh et al 2011y AEH HFS B9 H2TS 71 AFE 712 Hels des] aoldst
7 Aol Aejolux] AT S Bt E3k Ad= o] AMg3Rs 7497t Zol(Jung & Kim, 2006), 7143E2] =27
S o]83le] Yang et al(2009) WHXE AAE HFE = oEe] EEldE Aol Aol AAste] Sl Wslsl=
ol-gate] REHX S H7FeI 2™, Shim and Lim(2012) Aol st AT oA e] Al WskeE dogkEe] 2
< ZlEEAe] 71 e detsiivh ek o Fek Eof adhe v EEdES SUIeke A4S HolEE dnkel
M= Hute} A=l ARE-S Foll o Zgol e A 7VES A8l 2 7 SulREel e A7t 5 St
W GAlA HA7E WUt sk dF e ojEgte® I3 AAA - GAF S A4 "ok
2 AFelM e Hueh AHwe] F48 Folo] =d7] o4 b 2 Aele mdTF S e Al 9l
o] RSl o)& 28 Aot A1F Ma, #E 7Y 52 XL = 71485 gl tigk M3 A(Bae & Kim, 2007; Suh,
Hato] offio]l 8E o 2 Ao FFAAAS A4 2006)5 #3131 (Table 2) YHFAQ 21821 control clothing®:
ZAAe] @4 EAL vmwsled, AAe] 2EH A HEE Tl AZSFATE B3 control clothingS 7|02 Befe-2=9} 27
3, 01 B9 9% Ag AL Wk Gk B AT o] e /Y oA fRw gEe] HolE st A
£ Foto] HH mdr] ARG o ARl TIRAEE EE 2Fe Eole WEslen, sz Y= slElEd, d9°lE
Table 1. Clothing for experiment
Blouse Jacket Pants
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Table 2. Precedence studies about ready-made jacket patterns for elderly
women

Bae & Kim (2007)  Suh (2006)
B/4 +25+05 BM4+2+ 0205
B/4 + 0.5 B/4
AH/A4 + 4.7

Bust circumference
Scye depth
Sleeve cap height

Table 3. Size calculation method for making experimental clothing

Total
Control Prototype difference
bust circumference  B/4 + 2 B4 + 3 + 4.0
Blouse scye depth B4 -05 B4+ 15 + 2.0
sleeve cap height AH/4 + 47 AH/A4 + 3 - 1.7
bust circumference B/4 +2.5 B/4 + 3.5 + 4.0
Jacket scye depth B/4 + 05 B/M4 + 25 + 2.0
sleeve cap height AH/4 +4.7 AH/4 + 3 - 1.7
waist circumference W/4 + 0.5 W/4 + 1 + 2.0
Pants  hip circumference H/A4 + 1 H/4 + 2 + 4.0
crotch length H/4 + 2 H/4 +3 + 1.0
g, 2ol of g Hshe] &S 74171 prototype
clothing Zﬂﬂﬁ}"j"% AYE Az A8 F9E A=
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Table S. Size Korea's measurement data(2010)

UNQIFEA, $elute A= olg A% 53 Fasiol W 65 Heightom)  Weighte) oI

A oo AL 7+ HeiAe] EAC Table 49] LI Mean 152.3 57.8 24.9

ygon, 2E m@Ae] A9 AE So| Size Koreadl SD 5.32 8.08 3.20
Table 4. Physical characteristics of subjects

Subjects Age Height (cm) Weight (kg) Bust (cm) Waist (cm) Hip (cm) BSA(m2) BMI

S1 75 157.0 65.0 100.0 92.0 102.5 1.66 264

S2 72 1553 62.0 95.0 90.0 100.5 1.61 25.7

S3 72 155.7 61.0 95.0 91.0 95.0 1.60 252

S4 71 154.1 53.0 92.0 82.0 96.0 1.50 223

S5 76 157.5 62.0 97.0 91.0 99.0 1.63 25.0

S6 70 156.2 58.0 100.0 92.0 91.0 1.57 23.8

S7 78 151.8 59.0 96.0 95.0 104.0 1.55 25.6

Mean 73.43 1554 60.0 96.4 90.4 98.3 1.59 249

SD 2.94 1.93 3.83 2.88 4.04 4.56 0.05 1.38
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‘Measuring body sizes
‘Wearing the clothing for experiment

‘Measuring Clothing Pressure

(control clothing or prototype clothing)

‘measuring EEG and ECG

EI Snack @ Meal - Walking

Fig. 1. A chart of experimental schedule.
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Fig. 3. The region for measuring EEG(International 10-20 Electroade
System).
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Table 6. Power spectrum analysis of electroencephalogram(EEG) with 2 kinds of clothing

Control Prototype
Rate of change (%) p-value
mean SD mean SD
Relative Band Power of o 0.15 0.065 0.21 0128 +28.0 0.068
o/high B 2.12 1.242 295 2.346 +28.1 0.095

olefgt Tl FY) HE FEE Hu= 4o A4S U
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£ AFolMe AAF - AAA At Pt B 2E
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Table 7. Power spectrum analysis of electrocardiogram(ECG) with 2 kinds of clothing

Control

Prototype

mean SD

Rate of change (%) p-value

mean SD

Absolute Band Power of LF (ms2) 200.55 181.143
Absolute Band Power of HF(ms®) 42.86 35.831
LF/HF 437 3.429

484
+63.9
254

0.238
0.160
0.337

135.12 140.587
118.78 235.087
3.49 1.275
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