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Relationship between comfort evaluations of garment and body measurements for
activity of daily living of adult females

Tomoe MASUDA and Kana HIRANO

Abstract

We conducted an examination to find "information on the comfort of mobile work garments" by means of evaluating the
differences of the comfort demands corresponding to the garment types and body measurements at the time of specific daily
movements.

The participating 373 adult women evaluated the comfort demand degrees of a suit set (i.e., upper garment: jacket and
blouse; bottom garment: skirt and trousers) at the time of ten daily movements (i.e., six upper-body movements, two lower-
body movements, and two whole-body movements) by using a five-grade evaluation sheet. The relationships between the
comfort demand degree values of the suit set and the body measurements were defined.

The comfort demand evaluations were highly dependent on the same part situation of the movement and the garments, the
upper-body movements and the garments, and the lower-body movements and the garments. However, all four garment types
had a high comfort demand in the evaluations of the whole-body movements.

The evaluation values of the comfort demand of the movements for the four garment types were analyzed using a principal
component analysis (PCA). The PC1 (63.36% of the contribution ratios) extracted the components of the garment types and
the comfort demand of the movements, and the PC2 (36.03% of the contribution ratios) included the components of the comfort
demand of the movements.

Next, a principal component analysis was applied for the values of the body measurements and the comfort demand
evaluations for the movements in the suit with the four garment types. The five principal components (PC1 to PCS5) with eigen
values of 1.00 or more are presented and comprised 67.492% of the cumulative contribution ratio. The features of the body
measurements and the comfort demand for the movements were categorized into six clusters by using PC1 (28.380%
contribution ratio; the component of the sizes for the body girth and width), PC2 (21.043% contribution ratio; the component
of the comfort demand of the movements), and PC3 (8.837% contribution ratio; the component of the sizes for the body length).

Regardless of the size of the body length, such as the height, the comfort demand was low in the two clusters of the slim
figures and was higher or slightly high in the two clusters of the stout figures. The cluster containing the average figures, a few
participants, demonstrated low comfort demand values. However, high comfort demand values for the whole-body movements
were displayed in the evaluations by almost all clusters, regardless of the body figure style.

Keywords: comfort evaluations of garments, easy to move around in, body measurement, adult females, principal component
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@ WEOLYLTFY 0.370|  0.707| 0.108] -0.084| 0.142
® #7715 0.408] 0.645| 0.072[ -0.071| 0.151
® FrHEOBKTHI 0.451 0.621] 0.133] 0.049| -0.135
@ BEHELBIL 0.423|  0.592] 0.095] -0.026] 0.077
BEEREEDER 0.254|  0.633] 0.180] -0.089| -0.087
@ HEIVEVHIELOEOESD 0.425|  0.645 0.099] 0.015| -0.182
© HFTERIBEEEHD 0.370[  0.399] 0.112] 0.245| 0.072
[ A i 6.811| 5.050| 2.121| 1.174| 1.041

FER (%) 28.380| 21.043| 8.837| 4.894| 4.338
BHiFLGE (%) 28.380| 49.423| 58260 63.154| 67.492

3.5 VS REANHMERAVERALREDZEFTEIZH
IS LB D EREMES K UBREICK 25
PCS1~PCS3 ZH\W\T, 7 7 A X541 (Ward 1K) %

1To7, Fig.d T 7T e s 7 LA THEINTE. 6

DDY T AZIZOWTHET D, o, 7 FAZD

PCS1~PCS3 % Table 9 & Fig. 512, Table 10 {227 T %

X 2 OERSHE LA OHBESRBIED FHEE (mean)

BILOEHERZ (SD) ZRT,

75241 (N=66) L. PCSI DIFEHEIEN 0.95 &
P2 - IRARIZBIT 2 E 23 < | PCS2 OFF-EJfEIZ-0.59 T
EOHBEMEICE T 2EEB O BRMEVE &2 R T,
Table 10 TOEEED H{K~HEDSFEEIZI T, FEMNIT
JEALE BRI D7 FAZ LY REWT L—TTho
7mo EELHERBIEICHOWT, O EFEEOG
© & O HHFEHBERFQ@ D IR NP b LI,
BRI DFED BIIRRT NSRRI TR LT, 2 HHE
FERED 25 DHIBMEEL R B m W L —T Th o T,

7 A% 6(N=32) %, PCS1~PCS3 O N-HHEM 1.09,
0.86, 1.33 L@, BRSO, £E%E - WRICHET 2
HHOPHENZER D REWEEL T V—T7 T, Fi
R L 2EVEEE T 4 i 0O00mWERE R T,

Table 9 5 RBFERS5 1G5 PCSI~PCS3 & A$

Clusters PCS1 PCS2 PCS3
Cluster 1 mean 0.95 -0.59 0.01
(N = 66) SD 0.92 0.53 0.61
Cluster 2 mean -0.53 227 -0.25
(N =19) SD 0.69 0.66 0.83
Cluster 3 mean -0.82 -0.08 -0.69
(N = 83) SD 0.57 0.58 0.58
Cluster 4  mean 0.40 0.73 -0.75
(N=84)  SD 065 069 072
Cluster 5 mean -0.60 -0.004 0.93
(N =89) SD 0.56 0.84 0.58
Cluster 6 mean 1.09 0.86 1.33
(N =32) SD 0.71 0.94 0.67

DRANCHETRIRFFE LTz, HOHERP R b EWS
N—TTholz, BLHEWEOHRTY, O2FHEMS)
VERF D2 DHIESR N & U,

77 A4 2 (N=19) %, PCSI & PCS2 OFIEIfHEN
-0.53, 227 CADMEMRE, FEFICANHD DA,
T Rua s T AORENPLIE, oy T AL EEUAL
BTSN LTI NV—T %R L TV %, Table 10 TI3ME
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Table 10 4 5 X2 BID BIRTE L FOHEIED FIE L IZHERE
Clusters Cluster 1 (N =66) |Cluster 2 (N =19) |Cluster 3 (N =83) [Cluster 4 (N =84) |Cluster 5 (N =89) |Cluster 6 (N =32)
Items mean SD mean SD mean SD mean SD mean SD mean SD

(1] Bk 15723 424 15892 376 15225 441 150.51 421 16013 496 16027  3.86
[2] = 38.88 200 3852 209 36.94 1.80| 36.93 1.80] 3877 1.62| 39.67 265
[3] ERiE 39.43 2200 39.28 193] 3742 1.87]  37.20 195 3855 234 39.14 2.07
(4] FLEBRIMBE (VR D) 9253  7.22| 8740 547 8115 400 8836 656 8024 406 8882 666
[5] B (R/IIAN 7720 935 6951  6.14] 6583 473 7293 750 62.82 401 7124 741
[6] R (RAHEE) 91.73 759 8408  6.16] 80.46 509 86.98 735 77.89 500 86.84 8.09
[7] FEE 97.89 5.76|  94.77 468 88.92 362 9281 501 89.60 453 94.49 5.09
[8] ABifHRE 39.93 3.29]  37.66 1.38]  35.39 2200 37.48 231|  34.94 2.02| 3847 3.35
[9] A bR AE 29.46 269 2797 2.89| 25.39 1.63  27.49 201 24.67 1.99| 28.03 3.46
[10] ARBRAE 53.84 469 52.81 411 4863 340 5058  3.94] 49.78  4.07] 5203  3.60
[11] AL 52.95 193] 53.62 1.50[  50.33 193] 50.13 204/ 53.07 221 53.86 2.17
[12] FILE S 34.66 252 3438 241|  31.80 199 32.42 214 33.77 226| 35.44 2.69
[13] #®ig 3375 2.07| 33.00 148  31.69 1.66| 3218 218 31.68 1.86|  32.68 1.90
[14] L 33.99 2.13]  33.86 236/ 30.93 1.77]  32.50 192 31.68 198 33.89 2.55
D FRIT—=H 3.57 033 291 070 333 056 3.87 030 353 053 4.1 0.47
@ DVYEICEEOYSITS 3.37 043  2.48 0.63 313 0.52| 3.76 0.31 3.31 0.50]  4.06 0.41
Ogjf‘ ® FEEO®HTHT 356 036| 243 073 319 040 378 046 339 043 423 038
O ERLYBLMICLOZDES 3.61 041  2.66 071 341 048]  3.93 034  3.53 041 431 0.4
BRFTALERERD 3.51 044 2.83 080 316 065 3.69 059 334 064 4.05 0.57
@ BREPHAL 331 051 208 042 29 064 3.61 044 325 060 3.93 0.69
oTxs @ MEOLYTY 337 037 224 050 317 047 375 039 341 046 410 045
BE ©® $1775% 336 044 217 051 307 054 373 045] 319 061 407 055
o254 @ EN&k 3.71 0.38 3.01 0.64|  3.56 044/  3.96 040/  3.60 046| 4.22 0.42
HBE @ BEREOEK 378 038] 293 081 3.61 046 401 039 382 047 433 04
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