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Abstract

This study aimed to quantitatively determine an appropriate size-margin for activities based on the analysis of
existing products to improve the mobility of jumpers among the items worn by construction workers. In this study,
four types of currently available spring/autumn jumpers and winter jumpers worn by construction workers were collected,
and their size specifications were examined. After wearing the jumpers, the subjects evaluated the jumpers’fit and
margin for movement. The average chest circumference of the collected spring/autumn jumpers was 113.4 cm, and
that of the winter jumpers was 116.2 cm. The winter jumpers had ribs around the sleeves and hems. Both types
of jumpers showed significant differences in the “comfort level” with motion for the sleeves and cuffs in the subjective
fit evaluation; furthermore, the winter jumpers also had significant differences in the hem circumference. We found
that in the design of construction work jumpers, the pattern and dimension of the sleeves affecting arm movement
we revery important specifications, regardless of the season. Furthermore, the circumference of the hem, which can
be pulled up by the movement of the arms and waist, is a sensitive part of the fit evaluation. It was confirmed
that the dimension specifications for the ease of workwear should be changed according to the season, and the ease
for work derived from this study were as follows: 20.0 cm for the chest circumference, 26.0 cm for the hem circumference,
15.8 cm for the sleeve circumference, and 5.6 cm for the cuff circumference, for the spring/autumn jumpers, and
19.5 cm for the chest circumference, 4.0 cm (28.0 cm for maximum height)forthe hem circumference with ribs, 13.8
cm for the sleeve circumference, and -0.4 cm(15.6 cm for maximum height) for the cuff circumference with ribs,
for the winter jumpers.

Key word: Construction workwear, Spring/Autumn jumper, Winter jumper, Size specification, Mobility, Ease
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(Table 1) Characteristics of workwear materials

Spring/Autumn workwear HJ SJ DJ BJ
Polyester 65 100 100 65

Composition (%)  Cotton - - - -
Rayon 35 - - 35
Thickness (mm) 0.68 0.70 0.82 0.64
Winter workwear HIW SIW DIW BIW

Polyester 65 65 65 65

Composition (%)  Cotton - - - -
Rayon 35 35 35 35
Thickness (mm) 3.62 3.42 4.52 6.75

(Table 2) Collected workwear jumper designs

HI SJ
w
o]
=
5
S
o
g
g
=
SIW
3
& >
|5 —
= BIW
=
]
2, MY = X[+ A 71sEd, sEEd, wdEdxS, ddo], sdo], 3}
3, guEd, BEATA, 2o, 9Bl 582
L% e

At B Lee and SteenQO1)S] A 54 W o) gopmego), getle, g Axee
HEGe)ell &3t SAskiti<Table 3> o738t ¥ o), Fzhl F2 o], AZA o= 7} 23] =43}
1900 E4, A7b4, el b F& AR O o pome azon
MEzAteldol, oMAEE, S, HFE, sHo,

o Hr

- 299 -



4 sizMsnsis|x| K26 45 2017

(Table 3) Point of measure for jumpers

Style specs

Top specs
T-A Shoulder point to point
T-B Shoulder drop
T-C Front mid-armhole @ 8" fm HPS
T-D Back mid-armhole @ 8" fm HPS
T-G Armbhole drop from HPS
T-H Chest @ 1" fm seam
T-1-2 Waist(across)
T-J Bottom opening
T-K Front length fm HPS
T-L Back length fm HPS
T-O Center back sleeve length (LS)
T-M Bicep @ 1" fm seam

T-N Elbow

T-Z-1 Sleeve opening, bottom

T-P Front neck drop, to seam
T-Q Back neck drop, to seam
T-T Collarband length, bttn to bttnhole
T-V Sleeve cap

T-W Collar point

T-S Collar spread

T-U Neck band height at CB
T-V Collar height at CB
T-AA Cuff height
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(Table 4) Anthropometric data of subjects
(M=12)
Status Weight BMI Bust C. Waist C.
(cm) (kg) (cm) (cm) (cm)
M 176.1 64.8 20.9 89.8 76.8
(S.D) (4.3) (4.5) (1.2) (4.1) (4.5)
* C.: circumference
<Motion 1> < Motion 2> < Motion 3> < Motion 4> < Motion 5>

n t ¥ & %

Two arms stretch

Waist bending fatward(96° )
ar

Two arme stretch
up(180° )

One arm stretch

{ )
1p(180° ) Elbow bending (180°

[Figure 1] Five movements used for the wearing evaluation

Front neckline

Chest ! Shoulder

Sleeve

Waist

e

Front hem

Cuffs

Abdomen

Back neckline

Armhole

[Figure 2] Fit and comfort evaluation area
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(Table 5) Measurements dimensions according to seasonal workwear

Spring/Autumn Winter
Top specs
HJ N DJ BJ M (SD) HIW SIW DIW BIW M (SD)
Shoulder 48.0 473 48.5 47.5 478 (0.5) 475 50.0 50.0 49.0 49.1 (1.0
Shoulder drop 4.0 5.0 4.5 6.0 49 (0.7 45 4.0 5.5 4.0 45 (0.6
Front
mid-armhole 46.5 43.9 41.7 44.5 442 (1.7) 46.0 474 455 46.0 46.2 (0.7)
Back
mid-armhole 46.0 453 45.8 453 45.6 (0.3) 46.1 48.5 46.2 46.5 46.8 (1.0)
Armhole drop 255 27.0 28.0 29.5 27.5 (L.5) 30.5 29.9 27.0 255 282 (2.1)
Chest 1104 1150 1160 1120 1134 (23) 1150 1190 1160 1146 1162 (1.7)
Waist 1100 111.0 109.6 1084  109.8 (0.9) 1144 1160 111.0 1100 1129 (24)
Bottom opening 95.0 72.0 84.0
(stretched) 1020  107.0 106 1044 1049 (1.9 106.0 (1120)  (960) (108.0) 1055 (5.9)
Front length 66.0 66.2 68.5 66.5 66.8 (1.0) 65.0 66.0 66.5 68.0 664 (1.1)
Back length 66.0 68.3 68.5 66.3 673 (1.1) 65.0 68.0 67.5 71.0 679 (2.1)
Sleeve length 80.0 82.5 85.0 81.0 821 (1.9 80.0 84.5 85.5 855 839 (23)
Bicep 42.0 43.4 46.0 43.0 43.6 (1.5) 52.0 50.0 48.0 44.0 48.5 (3.0)
Elbow 35.0 39.0 38.0 36.6 372 (L.5) 440 43.0 41.0 39.0 41.8 (1.9)
. 13.0 16.0
Sleeve opening 24.0 22.8 22.0 214 226 (1.0) 23.0 21.8 (340)  (32.0) 277 (54)
Sleeve cap 11.0 12.0 13.5 11.5 120 (0.9) 11.0 14.0 15.5 14.0 136 (1.6)
Front neck drop 9.0 7.5 85 11.1 90 (1.3) 10.8 9.2 9.5 10.2 99 (0.6)
Back neck drop 22 25 1.3 0.6 1.7 (0.8) 1.8 2.0 3.0 3.0 25 (0.6
Collelﬁrgt:? d 48.8 51.8 51.0 49.0 502 (1.3) 502 49.3 54.5 56.5 526 (3.0)
Neckband height 2.8 3.0 3.0 3.7 3.1 (03) 8.0 5.0 5.5 7.0 64 (12)
Cuff height 54 5.0 5.0 5.0 51 (02) 54 5.5 6.0 6.0 5.7 (03)
320 emz WA} Alolz Zlov, EEAE A 1) A A 3
Uehgth FRHoE, MRS 2R g ERAu FBA A4e3 WAThs <Table 653
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(Table 6) Construction workers’ spring/autumn jumper fit evaluation

HJ SJ DJ BJ

ftems M 6D M _ SD M _GSD M _ sp ¢ p

Front neckline 5.0 (1.3) 5.3 (1.5) 5.7 (1.2) 5.3 (1.5 0474 702
Shoulder 3.2 (1.0) 4.0 (1.3) 4.4 (1.7) 33 (12) 2374 083
Chest 5.4 (1.2) 55 (1.3) 5.9 (1.2) 58  (1.3) 0464 709
Waist 5.2 (1.5) 53 (1.4) 53 (1.4) 47  (2.1) 0447 721
Abdomen 5.8 (1.1) 5.8 (1.3) 5.9 (1.2) 55 (14) 0221  .881
=z Front hem 5.2 (1.3) 53 (1.1) 5.6 (1.4) 53 (13) 0261 853
2 Sleeve 48 (14) 52° (12 s51* (12) 33" (14 5592 0027
S Cuffs 43 (1.6) 48  (13) 53 (12 27" (12 9112 0007
~  Back neckline 43 (0.6) 4.8 (1.2) 4.9 (1.5) 46  (1.5) 0.608 613
Armhole 33 (1.3) 43 (1.6) 43 (1.6) 3.3 (1.1) 2023  .125
Upper back 28" (1.0) 40" (14) 49° (18 30" (12 589 002"
Back 42 (12) 4.6 (1.7) 5.0 (1.9) 38 (1.3) 1457 239
Back hem 5.0 (1.5) 4.8 (1.6) 4.8 (1.7) 48  (1.6) 0.032 992
Front neckline 5.1 (2.0) 5.1 (2.0) 53 @2.1) 5.0 (2.0) 0032 992
Shoulder 4.1 (12) 42 (1.3) 43 (1.4) 43 (12)  0.109 955
Chest 53 (12) 5.7 (12) 53 (1.3) 5.7 (1.1) 0395 757
Waist 5.6 (1.4) 59 (1.1) 5.8 (1.1) 57 (14)  0.151 928
Abdomen 5.6 (1.4) 5.8 (1.1) 6.0 (1.2) 58 (1.1) 0238 869
=z Front hem 55 (1.6) 55 (1.4) 5.7 (1.4) 5.6 (14)  0.036 991
S Sleeve 4.8 (1.4) 4.8 (1.5) 5.5 (1.2) 3.8 (1.6)  2.695 057
S Cuffs 48 (L.7) 4.8 (1.4) 550 (1.2) 29°  (14) 6913 0017
™ Back neckline 4.9 (1.4) 5.2 (1.3) 4.9 (1.3) 5.0 (13)  0.095 963
Armhole 43 (1.8) 5.4 (1.3) 4.9 (1.5) 4.1 (14) 1865 149
Upper back 4.1 (12) 43 (1.4) 4.2 (1.5) 3.7 (1.6)  0.405 750
Back 5.1 (12) 4.9 (1.3) 4.6 (1.6) 43 (1.4) 0.89 454
Back hem 52 (1.6) 5.5 (1.4) 53 (1.5) 5.4 (15 0122 946
Front neckline 45 (1.6) 53 (1.6) 4.9 (1.3) 43 (15 0915 441
Shoulder 4.1 (1.4) 4.6 (1.3) 5.0 (1.3) 43 (1.5)  0.982 410
Chest 5.8 (1.3) 5.8 (1.1) 6.0 (1.2) 58 (1.1)  0.131 941
Waist 5.6 (1.4) 55 (1.4) 5.8 (1.3) 55 (14) 0159 923
Abdomen 53 (1.4) 5.4 (1.1) 5.7 (1.2) 5.7 (14) 0259 855
z  Front hem 5.0 (1.5) 5.4 (1.6) 55 (1.2) 58 (15) 0534 661
S Sleeve 4.0 (1.4) 43 (1.5) 4.8 (1.0) 33 (1.7) 2297 091
g Cuffs 38  (1.6) 43 (L6 51°  (1.3) 26° (1.5 5706 .002"
“  Back neckline 5.1 (12) 5.5 (1.4) 5.1 (1.6) 5.6 (12)  0.449 719
Armhole 4.1 (1.1) 4.8 (1.4) 4.8 (1.2) 4.4 (12)  1.037 385
Upper back 4.1 (1.6) 5.1 (1.3) 4.8 (1.3) 4.1 (12)  1.789 163
Back 53 (1.4) 5.7 (1.1) 5.4 (1.2) 4.8 (12)  1.160 336
Back hem 5.2 (1.6) 5.5 (1.5) 5.5 (1.3) 5.8 (1.5) 0315 814
Front neckline 4.4 (12) 5.4 (1.6) 5.4 (1.4) 52 (15) 1308 284
Shoulder 3.9 (1.5) 4.4 (1.2) 4.6 (1.3) 4.1 (12)  0.646 590
Chest 4.8 (1.4) 5.5 (1.2) 5.8 (1.1) 5.6 (12) 1431 246
Waist 4.7 (1.3) 5.4 (1.3) 5.8 (1.1) 53 (14) 1460 238
Abdomen 4.8 (1.3) 53 (1.2) 5.8 (1.2) 53 (1.6) 1377 262
2z Front hem 4.8 (1.5) 53 (1.5) 59 (1.2) 53 (14) 1138 345
S Sleeve 46" (16) 48 (14 53" (1.2) 33 (14) 4494 .008™
S Cuffs 45 (19) 44 (14 50" (1.3) 29°  (13) 4230  .010
+  Back neckline 43 (1.1) 52 (1.4) 4.9 (1.7) 4.9 (1.6)  0.701 557
Armhole 43 (1.8) 4.8 (1.8) 4.7 (1.5) 4.1 (13) 0479 698
Upper back 4.7 (1.6) 5.2 (1.6) 4.8 (1.1) 4.6 (1.6) 0363 780
Back 5.1 (1.3) 5.7 (1.3) 5.7 (1.1) 53 (1.6)  0.592 624
Back hem 4.9 (1.7) 5.4 (1.6) 5.6 (1.4) 5.5 (13) 0475 701
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(Table 6) Construction workers’ spring/autumn jumper fit evaluation (continued)

HJ SJ

DJ BJ

ftems M 6D M _(SD M _SD M sp L P
Front neckline 5.4 (1.3) 5.6 (1.5) 5.7 (1.4) 53 (1.6)  0.134 939
Shoulder 43 (1.7) 4.2 (1.3) 45 (1.2) 43 (12)  0.114 952
Chest 53 (1.2) 5.8 (1.2) 5.8 (1.1) 6.0 (12) 0710 551
Waist 55 (1.4) 59 (1.2) 6.1 (1.2) 5.8 (13) 0473 702
Abdomen 5.7 (1.3) 59 (1.2) 6.0 (1.1) 5.9 (12)  0.176 912
£ Front hem 55 (1.4) 5.7 (1.4) 5.8 (1.3) 53 (14) 0218 883
§~ Sleeve 41° (1.8 43" (1.1 5.0° (1.0 33" (1) 3.741 018"
o Cuffs 45 (1.8) 49°  (1.2) 500 (1.3) 33 (12 359  .021
Back neckline 4.9 (1.3) 53 (1.4) 5.4 (1.4) 53 (13) 0282 838
Armhole 4.7 (1.7) 4.7 (1.3) 5.0 (1.3) 3.7 (09 2256 095
Upper back 35 (1.6) 42 (1.4) 43 (1.6) 3.8 (14)  0.666 578
Back 4.8 (1.3) 5.1 (1.4) 53 (12) 4.9 (14) 0328 805
Back hem 55 (1.4) 5.7 (1.4) 5.4 (1.4) 5.4 (13)  0.086 967
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ol Al sAH YIS R T
Slskairt. g AvfRefeld tiAlz FA4H
FEH LufELS 43,0 cm=E 46.0 cmel DJ ZgEHT
3.0 cm 2 Ao Uehtown, AmjRalE 214 cm
2 220 cm¢l DJ #AJEHC} 0.6 cm 22> Ao
Btk 7 2dEe] 2Re] X 0.6 emE zke]7t
A FFARE 2vlE Zgre] AFell 3.0 em7} FE
wEl Ao HeRPelwm JFE nHE A=
deksiaict. gk &vialk A4 DI #dEo] 13.5 em=
7V =7 vebsey ol | AL gl AA Al
ARg8lE AeET 22 gl

2) A4 #9l% ek

A wase] 287 Wl Avs <Table 8>3
oo waAsle) 287 W A% A wel §
AR ezl Yept Rele aulne, eed, 58
sel 5 #3409 de AL wot S we

Duncan test b<a. *p<.05, **p<.01, ***p<.001

Adud B4 AT B GO W), 4 3(F 2 4

2 7)), 2 5(F FEA TR HaEYe
R ol feah vEekgth wekds S
SIW, DIJW, BIW7} g]lHchs ddko g ALg3l7] wh

[e)

o olgjgk Yl 5ol 7t At IFE F A
2 Bojxnt. wgk w4 1, F2 2, & 55 vy
o] 7t Aol FFE FAoH, o] A Amfcte]
g7} JFS v Aow ke pFAlHom Xk
o} Ao} durw ujgd dig Wt 7Pt F
S BIW= 2mpite] 297F A Al 32.0 em,
A el 16.0 ecmz o= v APEEC H]
3 Hdl 9.0 et 2 o2 JeRdrh. DIWE A
o] glEE AzjEe] JARAE Hhald Al LviR-g
7F 260 cmelEHl o= AwiyEle] HHgte] =7
Z1ofetA] XSS Slsklek. Ao om ek H o
Zufie] A= BIWeE Zeo] Hd A s 32
emAER FA AASI ol 2B Hzlste] B2
FATIE Aol TR Frfde & & AN
HEdel ey FES o8 Xgol dHste]
HEH SIW 282 wekef] glEAz|7h Hofd3d
FHo| 217 gko] 112.0 cm, A AJe]ollr] 950 cm=
the AFE wE duasdrt P ool Fich
Jgja BIWS &vike 140 cmz Yehtoen] ole
ARl DIsh AR grola kTl Hel

13.6 cm&}= 23 23kt

(=)

o

i)

"

B

- 304 -



<

SHIISE0| S HEY 22X AHS o JHLE lEt AMIZFS| HEH H ofRE HI|

(Table 7) Construction workers’ spring/autumn jumper ease evaluation

HJ SJ DJ BJ
Items F p
M (SD) M (SD) M (SD) M (S.D)
Front neckline 4.2 (1.6) 49 (1.4) 5.2 (1.5) 4.4 (1.4) 1.132 347
Shoulder 2.8 (1.0) 35 (1.3) 3.8 (1.9) 2.9 (12)  1.604 202
Chest 50°  (1.3) 6.2 (0.8) 6.0°  (0.9) 62"  (0.8)  4.022 013"
Waist 45 (1.7) 4.8 (1.5) 4.8 (1.5) 4.1 (1.7) 0517 673
Abdomen 5.8 (1.1) 5.8 (1.1) 59 (1.0) 5.9 (1.0)  0.068 977
z Front hem 4.4 (1.3) 4.8 (1.2) 5.1 (1.5) 5.0 (1.5)  0.550 651
S Sleeve 3.7 (1.7) 46 (1.2) 46"  (1.0) 29°  (1.5) 4215 011"
2 | cuffs 33 (1.9) 41°  (13) 45" (14) 23°  (1.1) 5524 .003”
" Back neckline 3.7 (1.2) 4.0 (1.0) 4.0 (12) 3.9 (1.4)  0.200 896
Armhole 25 (0.9) 3.7 (1.6) 3.7 (1.5) 2.7 (12) 2714 056
Upper back 2.2 (1.0) 3.0 0.7) 4.0 (1.5) 2.3 (1.0) 6.983 .001
Back 3.4 (12) 34 (1.0) 3.8 (1.4) 33 (12) 0419 740
Back hem 4.1 (1.8) 3.8 (1.6) 3.8 (1.5) 4.1 (1.8)  0.126 944
Front neckline 4.8 (1.6) 5.2 (1.3) 53 (1.4) 4.6 (14)  0.542 656
Shoulder 35 (1.3) 3.7 (1.6) 3.8 (12) 3.7 (14)  0.067 977
Chest 45 (1.5) 5.6 (1.3) 5.6 (1.3) 5.7 (1.1)  2.169 105
Waist 5.1 (1.4) 5.6 (1.2) 5.4 (1.4) 4.8 (1.6)  0.659 582
Abdomen 53 (12) 5.7 (1.1) 5.8 (1.0) 5.9 (12)  0.652 586
= Front hem 4.8 (1.4) 4.9 (1.4) 53 (1.5) 4.9 (1.7) 0231 874
% Sleeve 32 (1.2 43" (1.0) 470 (1.1) 33 (1.7) 4107 012"
Z Cuffs 4.0 (1.7) 40" (1.3) 47" (1.1) 29°  (13)  3.397 026"
Back neckline 43 (1.7) 4.7 (1.4) 4.4 (1.6) 4.0 (14) 0416 742
Armhole 3.9 (1.9) 4.8 (1.5) 45 (12) 3.6 (12)  1.735 174
Upper back 3.2 (0.9) 3.2 (0.9) 3.4 (1.0) 3.1 (1.1)  0.255 857
Back 4.4 (1.5) 4.1 (1.2) 43 (1.3) 3.8 (1.0)  0.469 706
Back hem 4.8 (1.7) 4.8 (1.4) 4.8 (1.3) 4.9 (1.9)  0.008 999
Front neckline 42 (1.6) 42 (1.8) 4.4 (1.2) 4.1 (1.6)  0.103 958
Shoulder 3.9 (1.4) 39 (0.9) 4.0 (0.9) 35 (1.0)  0.529 665
Chest 5.8 (1.1 5.8 (1.0) 6.1 (0.9) 5.9 (1.0)  0.162 921
Waist 53 (1.6) 53 (1.4) 5.4 (1.1) 5.4 (1.6)  0.039 990
Abdomen 4.8 (1.5) 5.1 (1.2) 55 (0.9) 5.8 (1.1) 1512 225
= Front hem 4.8 (1.4) 45 (1.5) 5.1 (12) 4.8 (L.7) 0313 816
% Sleeve 3.8 (1.5) 3.6 (1.1) 4.0 (1.0) 2.8 (14) 2362 084
= Cuffs 35" (1.6) 3.7 (1.0) 40" (15) 200 (12)  5.201 .004™
Back neckline 4.7 (1.6) 5.4 (1.4) 53 (1.4) 5.1 (13)  0.603 617
Armhole 3.1 7)) 41 (1.0) 44 (1.3) 3.9  (1.5)  2.847  .048
Upper back 3.8°  (1.6)  44™ (LD 5.0°  (1.0) 3.6°  (1.1) 3228  .031
Back 4.6 (1.6) 5.2 (1.0) 4.9 (1.1) 4.4 (12)  0.871 463
Back hem 4.8 (1.8) 4.9 (1.5) 4.8 (1.6) 4.9 (1.7)  0.041 989
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(Table 7) Construction workers’ spring/autumn jumper ease evaluation (continued)

HJ SJ DJ BJ
Items p
M (SD) M (SD) M (SD) M (S.D)

Front neckline 3.8 (1.6) 45 (1.6) 5.0 (1.5) 3.8 (13)  1.693 182
Shoulder 3.6 (1.6) 3.9 (1.3) 3.7 (1.0) 3.6 (13)  0.174 913
Chest 4.8 (1.5) 53 (1.3) 5.6 (1.1) 5.8 (12) 1585 207
Waist 4.4 (1.5) 5.2 (1.6) 5.6 0.9) 5.0 (14) 1444 243
Abdomen 4.7 (1.6) 53 (1.3) 49 (1.2) 5.0 (13)  0.487 693

z Front hem 4.4 (1.8) 5.0 (1.3) 53 (1.3) 48 (1.5 0.665 578
g», Sleeve 4.0 (1.5) 42 (1.6) 44 (1.3) 3.1 (1.7)  1.691 183
S Cuffs 3.8° 1.9) 3.6 (L.1) 4.0° 1.2) 2.5° (1.0)  3.022 040
* Back neckline 4.0 (1.1) 5.2 (1.3) 4.7 (1.3) 5.0 (13)  2.057 120
Armhole 35 (1.4) 3.6 (1.3) 3.8 (1.0) 3.6 (14)  0.144 933
Upper back 45 (1.7) 45 (1.1 45 (1.2) 3.8 (13)  0.746 531
Back 4.6 (1.4) 48 (1.0) 5.1 (1.1 4.7 (1.4) 0366 778
Back hem 4.1 (1.8) 4.8 (1.6) 52 (1.5) 4.7 (1.6) 0912 443
Front neckline 4.7 (1.5) 53 (1.6) 4.8 (1.5) 4.5 (14) 0538 658
Shoulder 4.1 (1.8) 3.4 (1.1) 3.8 (1.1) 35 (1.1)  0.648 588
Chest 4.8 (1.3) 5.4 (1.3) 5.6 (1.2) 5.2 (1.2)  0.837 481
Waist 53 (1.6) 5.6 (1.2) 59 (1.2) 5.4 (1.2) 0479 .699
Abdomen 5.2 (1.5) 5.7 (1.2) 55 (1.3) 53 (13) 0368 777

< Front hem 4.9 (1.5) 4.9 (1.5) 52 (1.3) 45 (1.6) 0418 741
S Sleeve 33 (1) 3.8 (L) 42 07 2.8 (12 299 041"
o sk
> Cuffs 42 (1.8) 43" (L0) 46° (12) 28" (12) 4621 .007
Back neckline 45 (1.6) 5.0 (1.3) 5.1 (1.4) 43 (1.3)  1.002 401
Armhole 43 (1.9) 43 (1.3) 45 (1.4) 33 (14)  1.443 243
Upper back 3.2 (1.9) 3.8 (1.7) 3.6 (1.1) 3.0 (1.1)  0.781 511
Back 4.6 (1.3) 4.6 (1.2) 4.7 (1.0) 45 (12)  0.041 989
Back hem 4.8 (1.6) 53 (1.5) 5.1 (1.4) 45 (1.5) 0563 642

Duncan test b<a. *p<.05, **p<.01
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(Table 8) Construction workers’ winter jumper fit evaluation
Homs HJ SJ DJ BJ . »
M (D M @SD M (SDh M (S.D)

Front neckline 4.7 (1.8) 4.0 (1.4) 4.1 (1.5) 4.6 (1.6)  0.553 .649
Shoulder 5.0 (1.5) 43 (1.2) 4.0 (1.0) 4.1 (0.8)  1.884 146
Chest 5.6 (12) 55 (1.2) 5.4 (1.4) 5.8 (13)  0.146 931
Waist 5.2 (1.4) 5.2 (1.3) 5.1 (1.4) 5.2 (13)  0.011 998
Abdomen 5.6 (1.2) 5.7 (1.3) 5.7 (1.3) 55 (13)  0.046 987

£ Front hem 4.8 (1.2) 4.8 (1.1) 4.0 0.9) 5.2 (13) 2302 .09

é’- Sleeve 3.8 (1.4) 43 (1.1) 4.0 (1.4) 4.8 (13)  1.137 345

~ Cuffs 32° 09 < 37° 09 32> (09 48  (13) 6846  .001"
Back neckline 3.4 (1.6) 43 (1.5) 42 (1.3) 43 (1.5)  0.985 408
Armhole 4.1 (1.1) 39 (1.1) 4.0 (1.3) 3.7 0.9) 0314 815
Upper back 43 (1.3) 43 (1.3) 4.0 (1.1) 4.7 (14)  0.559 645
Back 4.4 (1.3) 43 (1.3) 4.7 (1.7) 5.1 (1.6)  0.702 556
Back hem 5.0 (1.5) 45 (1.2) 43 (1.6) 5.0 (13)  0.851 474
Front neckline 4.6 (1.6) 43 (1.2) 43 (1.5) 5.1 (13)  0.837 481
Shoulder 4.6 (12) 4.6 (1.1) 42 (1.0) 4.4 (14) 0328 805
Chest 5.4 (1.3) 55 (1.2) 5.7 (1.3) 55 (13)  0.079 971
Waist 5.2 (1.3) 55 (1.4) 53 (1.4) 55 (12)  0.200 896
Abdomen 5.6 (1.2) 5.7 (1.2) 5.6 (1.2) 5.8 (12)  0.111 953

5 Front hem 53 (1.5) 5.1 (1.2) 42 (0.8) 4.9 (13)  1.954 135

g Sleeve 43 (1.5) 4.7 (1.3) 4.7 (1.4) 5.0 (14)  0.569 639

w  Cuffs 3.8°  (1.5) 43®  (0.9) 3.6°  (0.8) 50°  (12)  3.700 018"
Back neckline 3.8 (L6) 3.8 (1.1) 42 (12) 4.8 (1.7)  1.106 357
Armhole 4.6 (1.1) 5.1 (1.2) 5.0 (1.2) 43 (14)  0.964 418
Upper back 5.0 (1.4) 53 (1.3) 43 0.9) 43 (0.9)  2.245 .096
Back 5.6 (1.3) 5.6 (1.4) 53 (1.5) 4.9 (14) 0618 607
Back hem 53" (1.5) 52 (1.3) 3.9°  (1.0) 48"  (13)  2.896 046
Front neckline 3.8 1.9) 33 (1.3) 4.0 (1.8) 3.9 (1.7) 0.490 .691
Shoulder 43 (1.3) 4.8 (1.4) 42 (1.1) 4.0 (1.1)  0.821 489
Chest 5.7 (12) 5.7 (1.2) 5.2 (1.1) 5.0 (12)  0.989 407
Waist 55 (1.4) 5.6 (1.2) 5.1 (1.2) 53 (14) 0370 775
Abdomen 5.8 (1.1) 5.4 (1.4) 53 (1.2) 5.4 (12)  0.497 686

£ Front hem 55 (14 470 (12 365 (14) 48  (12) 4614 007"

§- Sleeve 43 (1.7) 43 (1.2) 3.9 (1.4) 43 (12) 0246 864

w Cuffs 3.4 (1.2) 35 (0.9) 3.2 0.7) 42 0.9) 2333 087
Back neckline 3.7 (1.8) 42 (1.4) 4.1 (1.6) 4.6 (1.8)  0.610 612
Armhole 4.4 (1.2) 4.8 (1.2) 4.4 (1.4) 4.6 (1.0) 0213 887
Upper back 4.9 (1.4) 5.1 (1.3) 4.9 (1.3) 5.1 (1.4)  0.061 980
Back 5.1 (1.3) 5.4 (1.2) 5.2 (1.5) 5.4 (14)  0.189 903
Back hem 53 (1.4) 5.2 (1.3) 4.0 (1.8) 5.2 (14) 2132 110
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(Table 8) Construction workers’ winter jumper fit evaluation (continued)

Hems HJ SJ DJ BJ . »
M (D) M (SD) M (SD) M (S.D)
Front neckline 3.8 (1.9) 33 (1.3) 4.0 (1.8) 3.9 (1.7) 049  .691
Shoulder 3.7 (1.6) 3.9 (1.1) 42 (1.5) 4.6 (1.7)  0.822 489
Chest 43 (1.4) 4.7 (12) 4.2 (1.7) 42 (12) 0359 783
Waist 53 (12) 5.8 (12) 55 (12) 5.6 (12) 0238 870
Abdomen 5.0 (1.3) 53 (1.3) 5.0 (1.4) 53 (1.4) 0.14 935
£ Front hem 5.8 (1.1) 5.4 (1.3) 53 (1.1) 53 (12)  039% 757
§~ Sleeve 55 (1.4 500 (1.3) 3.9° (L) 46" (12)  3.548 022"
~ Cuffs 4.6 (1.6) 4.7 (1.2) 42 (1.1) 4.8 (13) 0469  .705
Back neckline 3.6 (1.4) 3.7° (0.7) 32 (0.7) 47" (12) 4652 007"
Armhole 3.2 (1.5) 4.0 (1.1) 3.9 (1.6) 4.4 (14) 1634  .195
Upper back 43 (1.1) 4.8 (1.3) 45 (1.3) 4.8 (12)  0.563 643
Back 4.8 (1.3) 55 (1.4) 4.8 (1.3) 4.4 (1.0) 1531 220
Back hem 53 (1.4) 5.6 (1.4) 53 (1.5) 5.2 (13)  0.181 908
Front neckline 4.4 (2.2) 3.9 (1.3) 43 (1.5) 4.8 (15) 0528 665
Shoulder 4.8 (1.4) 45 (12) 44 (1.6) 44 (14)  0.154 926
Chest 5.6 (1.3) 5.8 (1.1) 55 (1.2) 5.4 (14)  0.146 931
Waist 55 (1.4) 5.6 (1.4) 5.4 (1.4) 5.4 (14)  0.039 989
Abdomen 5.6 (12) 5.6 (12) 5.0 (1.7) 5.4 (13)  0.484 695
£ Front hem 5.2 (1.5) 53 (1.5) 3.9 (12) 4.8 (1.0)  2.641 061
§- Sleeve 42 (1.1) 4.4 (12) 4.1 (1.1) 4.7 (1.8) 0481 697
o, Cuffs 43 (1.4) 43 (13) 3.5 (0.8) 50° (14) 2915 045"
Back neckline 3.8 (1.9) 3.9 (1.4) 4.0 (1.7) 42 (1.1)  0.101 959
Armhole 4.1 (0.8) 43 (1.2) 4.4 (1.2) 4.8 (1.6)  0.618 607
Upper back 4.1 (1.5) 4.7 (1.4) 45 (1.4) 3.8 0.7)  1.033 387
Back 4.9 (1.6) 53 (1.4) 5.2 (1.5) 4.9 (12) 0178 911
Back hem 5.6 (14) 52°  (1.3) 3.8  (1.0) 50" (13) 4514 008"

Duncan test b<a. *p<.05, “p<.01

(Table 9) Construction workers’ winter jumper ease evaluation

Homs HJ SJ DJ BJ F »
M  (S.D) M (S.D) M (SD M (S.D)
Front neckline 3.8 (1.6) 3.4 (1.0 3.8 (1.2) 3.8 (0.8) 0332 802
Shoulder 3.8 (0.7) 4.1 (0.9) 3.8 (1.1) 3.8 (0.9)  0.286 835
Chest 53 (1.0) 5.8 (1.2) 56 (1.2) 5.8 (1.1)  0.547 653
Waist 43 (1.2) 4.7 (1.3) 45 (1.4) 4.4 (1.1)  0.150 929
Abdomen 53 (1.3) 5.9 (1.1) 55 (1.2) 5.8 (0.9)  0.866 466
£ Front hem 4.0 (1.6) 4.1 (1.0) 3.4 (1.1) 3.7 (0.7)  0.887 455
£ Sleeve 4.0 (1.5) 43 (1.0) 33 (1.2) 4.0 (1.0)  1.535 219
®  Cuffs 28° (1.1 3.7 (L) 25" (1.0 3.6°  (0.7) 4252 010
Back neckline 3.1 (1.4) 3.7 (1.1) 3.6 (1.0) 3.7 (0.7) 0812 494
Armhole 3.4 (0.8) 3.7 (0.9) 3.6 (1.3) 3.4 0.7)  0.209 889
Upper back 3.7 (1.2) 3.8 (1.3) 33 (0.8) 35 (0.8) 0717 547
Back 3.8 (0.8) 4.0 (1.2) 42 (1.5) 4.1 (1.0) 0301 824
Back hem 42 (1.6) 4.0 (1.0) 33 (1.2) 3.5 (0.8)  1.530 220
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(Table 9) Construction workers’ winter jumper ease evaluation (continued)
Ttems HJ SJ DJ BJ F p
M (S.D) M (8.D) M (8.D) M (S.D)
Front neckline 4.0 (1.5) 3.8 0.9) 3.7 (1.0) 4.1 (1.0) 0.315 815
Shoulder 4.1 (0.9) 42 (0.9) 42 (1.2) 43 (1.2)  0.048 986
Chest 5.0 (1.0) 55 (1.2) 5.5 (1.2) 55 (1.1) 0579 632
Waist 5.3 (1.3) 5.1 (1.6) 47 (1.4) 4.6 (I.1)  0.695 56
Abdomen 5.3 (1.2) 5.7 (1.2) 5.4 (1.2) 5.0 (1.1) 0651 587
£ Front hem 43 (1.6) 43 (1.4) 3.6 0.7) 3.6 07) 1673 187
§- Sleeve 4.0 (1.3) 4.5 (1.2) 3.8 (0.8) 4.1 (1.0)  0.793 505
=, Cuffs 3.8 (1.4) 3.8 (0.9) 3.1 (0.9) 3.8 0.6) 1430 247
Back neckline 3.1 (1.3) 3.5 (1.0) 4.0 (0.6) 3.9 (0.8) 2305 .090
Armhole 3.8 (0.8) 4.0 (0.6) 3.8 (0.9) 3.9 (1.2) 0175 912
Upper back 4.0 (1.2) 3.9 (0.9) 35 (0.7) 3.8 (0.6)  0.755 525
Back 4.8 (1.5) 5.0 (1.5) 4.6 (1.3) 43 (1.1)  0.521 670
Back hem 43 (1.7) 4.2 (1.3) 3.3 (1.1) 3.9 (12) 1298 287
Front neckline 34 (1.7) 2.8 (1.0) 3.7 (1.4) 33 (12) 0827 486
Shoulder 4.1 (1.2) 43 (0.9) 42 (1.3) 3.7 (13)  0.686 565
Chest 5.8 (1.0) 6.1 (1.0) 5.7 (1.1) 5.1 (0.8) 2261 .095
Waist 55 (1.4) 5.1 (1.5) 5.0 (1.2) 4.7 (1.2) 0.81 495
Abdomen 5.6 (1.0) 5.8 (1.0) 53 (1.1) 4.8 (1.0) 2248 .096
£ Front hem 4.5 (1.7) 3.8 (1.3) 3.0 (1.2) 3.9 (0.9)  2.595 064
g  Sleeve 3.8 (1.2) 43 (1.1 3.8 (1.1) 3.4 0.9 1210 317
- Cuffs 2.8 (1.3) 33 (0.8) 2.8 (1.0) 3.4 0.7) 1277 294
Back neckline 3.6 (1.6) 3.6 (1.4) 4.1 (1.1) 4.0 (1.0)  0.503 682
Armhole 3.7 (0.8) 3.9 (0.9) 3.4 (0.8) 3.8 (0.6)  0.981 41
Upper back 46 (1.4) 4.8 (1.1 42 (0.9) 4.0 0.9) 1274 295
Back 49 (1.3) 5.1 (1.2) 438 (1.5) 4.4 (1.1)  0.603 616
Back hem 43 (1.8) 42 (1.3) 3.4 (1.6) 4.1 (1.2)  0.769 518
Front neckline 53 (1.6) 53 (14) 33 (1.2) 53" (14) 6387 0017
Shoulder 35 (1.5) 33 (1.1 3.6 (1.2) 3.8 (12) 0438 727
Chest 3.8 (1.3) 42 (1.0) 35 (1.5) 3.7 (14) 0562 643
Waist 5.3 1.1 53 (1.0) 5.0 (1.0) 49 (1.0)  0.548 652
Abdomen 4.6 (1.1) 4.9 (1.4) 4.9 (1.4) 4.8 (13) 0172 915
£ Front hem 4.8 (1.1 5.1 (1.2) 48 (1.0) 4.6 (12) 0426 735
S Sleeve 43 (1.9) 42 (1.5) 3.1 (1.1) 35 09 2129  .110
" Cuffs 43 (1.5) 4.1 (1.0) 3.9 (1.3) 4.0 (1.0)  0.157 925
Back neckline 3.2 (1.2) 33 (0.8) 2.6 (1.0) 3.6 (0.5) 2556 067
Armhole 33 (1.6) 3.8 (0.9) 4.1 (1.3) 3.8 (14) 0841 479
Upper back 3.8 (1.1 3.9 (1.0) 3.9 (1.4) 3.9 (1.1)  0.016 997
Back 43 (1.4) 5.0 (1.0) 48 (1.1) 4.1 07 1.872  .148
Back hem 48 (1.5) 5.4 (1.2) 438 (1.1) 43 (.)  1.737 173
Front neckline 3.8 (1.7) 3.7 (1.1 3.7 (1.2) 4.0 (1.0)  0.189 903
Shoulder 3.8 (0.8) 4.1 (0.8) 3.7 (1.1) 3.6 (12)  0.609 613
Chest 5.3 (1.2) 5.0 (1.0) 4.5 0.9) 4.8 (1.1) 1.288 .290
Waist 5.3 (1.2) 5.2 (1.4) 48 (1.4) 4.8 (12) 0539 658
Abdomen 52 (12) 53" (1.0) 3.9°  (1.0) 48 (1.0)  4.057 012"
£ Front hem 43 (1.7) 42 (1.1 33 (1.1) 3.5 (0.8)  2.111 112
§' Sleeve 3.9 (1.1 4.1 (0.8) 3.6 (0.9) 3.9 (12) 0532 663
o, Cuffs 34 (1.2) 3.8 (0.7) 3.1 (1.0) 3.4 0.7) 1368 265
Back neckline 32 (1.3) 3.6 (0.8) 3.8 (1.1) 3.8 0.7)  0.999 402
Armhole 4.0 (1.2) 3.9 (1.1 3.9 (1.1) 4.1 (13)  0.055 983
Upper back 3.7 (1.2) 4.1 (1.0) 35 (0.8) 3.2 (1.1) 1590 205
Back 4.6 (1.4) 48 (1.4) 48 (1.2) 43 (1.0) 0292 831
Back hem 43 (1.7) 4.0 (L.1) 3.0 (1.1) 3.9 (12) 2276 093
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(Table 10) Differences in the mean values between jumper with excellent evaluation and each seasonal jumpers

(U: cm)

Top specs DJ-mean BJW-mean
Shoulder 0.7 -0.1
Shoulder drop -0.4 -0.5
Front mid-armhole -2.5 -0.2
Back mid-armhole 0.2 -0.3
Armhole drop 0.5 -2.7
Chest 2.6 -1.6
Across waist -0.2 -2.9
Bottom opening (stretched) 1.1 2.5
Front length 1.7 1.6
Back length 1.2 3.1
Sleeve length(CB) 2.9 1.6
Bicep 2.4 -4.5
Elbow 0.8 -2.8
Sleeve opening -0.6 6.3
Sleeve cap -1.5 0.4
Front neck drop -0.5 0.3
Back neck drop -0.4 0.5
Collarband length 0.8 3.9
Neckband height -0.1 0.6
Cuff height -0.1 0.3

(Table 11) Quantification of the ease required for pattern design through the analysis of size differences between

body and product

(Unit: cm)
20‘s man average size Bust C. Waist C. intFerrosl(]:te ingrlscl( o Upper arm C. ‘Wrist C.
(Size Korea, 2010) Y Y
95.1 80.0 38.9 40.5 30.2 16.4
) Bottom Front Back . Sleeve
Product size Chest . ) . Bicep .
opening mid-armhole = mid-armhole opening
DJ 116.0 106.0 41.7 45.8 46.0 22.0
Dynamic wearing ease
. 20.9 26.0 2.8 53 15.8 5.6
(DJ-Size Korea)
114.6 84.0 46.0 46.5 44.0 16.0
BIW
(108.0) (32.0)
Dynamic wearing ease 19.5 4.0 7.1 6.0 13.8 -0.4
(BJW-Size Korea) (28.0) (15.6)

* C.: circumference
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IV. Conclusions
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