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A study on shirts design for postural stability of teenagers

considering human sensibility ergonomics

Hey Kyong Bang” - Young Moon Leem™
‘Dept. of Clothing, Sungshin Women's University
"Dept. of Industrial, Information and Management Engineering,
Gangneung—wonju National University

Abstract

For design research of teenagers' posture correcting shirt, postures of teenagers were analyzed and
became the base of inventing suitable patterns. The subjects of this study were 198 of both female and
male middle school students from the city of Seoul. Students' postures in classroom and length change
of body surface were observed and analyzed; based on this, total of 5 postures was selected, and
length changes of body surface were applied. The patterns in this study were designed with stretch
material to help antagonism by muscle movements. Each fabric that was used in this study had 110% of
stretch, 120~140% of stretch, and 150~170% of stretch. Both of one—way—fabric and duplex—fabric
were used in this study, depending on application site.

Keywords :Teenagers' posture correcting shirt, Stretch material, Students' postures,
Length change of body surface
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<Table 1>3} 7t}

<Table 1> Physical Characteristics of Reserch

Subject
(N=198)
Stature(cm)  Weight (kg)
Grade  Sex Num
ber Mean SD Mean S.D
Male 32 1583 7.8 50.1 8.9
1 Fem
34 156.6 5.1 45.4 6.5
ale
Male 35 165.1 7.0 54.6 8.7
2
em
33 159.2 5.2 472 6.2
ale
Male 32 168.7 5.8 58.7 9.1
3
Fem oy 1612 54 491 69
ale
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<Table 2> Measurement Item and Method of
Body Surface Length Change

Postur
2)

Item!’ Method
e

The distance across the back
(1) | between the right and left @
posterior—axillary—fold landmarks

The distance across the back
between  the right and left
(2) | posterior—axillary—fold
when lift arms out in front of 90

Back
Inters
frers landmarks ®
cye
Breacl
oth

Length

degrees
The distance across the back

between  the right and left
landmarks ©
when the arms up in a horizontal
position parallel

The surface distance along the spine
between the cervicde landmark on
(1) | the base of the back of the neck and @
the scye—level—at—midspine
landmark

The surface distance along the
spine between the cervicde landmark
@ on the base of the back of th? ne'ck @
and the scye—level—at—midspine
landmark when the back is bending
at 90 degree

The surface distance between the

(3) | posterior—axillary—fold

Scye
Depth

cervicate landmark on the back of
(60) . . @
the neck and the posterior—waist
Waist (natural indentation) landmark

Back The surface distance between the

Length cervicate landmark on the back of
(2) | the neck and the posterior—waist @
(natural indentation) landmark when
the back is bending at 90 degree

The vertical distance between the
right anterior—scye—on—the—torso
(D @

landmark and the level of the waist

. at its natural indentation
Side

Line The vertical distance between the
Length right
(2) | landmark and the level of the waist ©
at its natural indentation when the

anterior—scye—on—the—torso

arm is extended overhead

' Ttem(1) : Anatomical Position

Item(2), (3) : Motion Position
2 )Measurement posture (@, ®), ©, @, @) refer to the
table 3.
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<Table 3> Measurement posture of Body Surface Length Change
Posture No. @ ® © @ ©
Ar .
Lift arms out ;ns. P tlri a Post 90 Arm is
orizonta osture
Anatomical in front of 90 . extended
Posture position, degree of
Posture degrees . overhead
parallel bending back
Posture Posture
Posture

Visual Index
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<Table 4> The Body dimensions of Male <Table 5> The Body dimensions of Female
Subjects used in Research Patterns Subjects used in Research Patterns
(N=1,388) (Unit (N=841) (Unit: mm)
mm> - Item i]: Nzrrnb Mean S.D pel;scgtnhtlle
Ttem Gra  Num Mean SD percentile . - —
de ber 50th 1 324 1557 54.5 1556
1 538 1582 78.5 1586 Stature 2 296 1581 52.4 1582
Stature 2 501 1641 71.8 1643 3 221 1591 48.9 1592
3 349 1690  58.8 1692 Chest 1 324 789 63.9 786
Chest 1 538 799 85.7 786 Circumfere 2 296 815 62.0 810
Circumfer 2 501 824 79.2 815 nce 3 221 816 509 807
ence 3 349 847 758 832 - T 32 777 7a3 p—
Bust 1 538 776 891 761 Circumfere 2 296 809 71.2 805
Circumfer 2 501 799 817 789 e s a1 810 s0s 209
ence 3 349 818 78.0 803 —
Waist 1 538 708 1023 685 Underbust 1 324 684 601 675
Circumfer 9 501 715 96.4 693 Circumfere 2 296 706 58.3 699
ence 3 349 720 904 700 nee 8 22l 75 486 697
Waist 1 538 726 1035 703 Waist Loosm e 709 615
Circumfer 9 501 735 993 711 Circumfere 2 296 680 70.7 671
ence Omp nee 3 221 671 56.7 662
haion) 3 349 738 93.1 717 . Walsft 1 324 698 77.4 685
ircumiere
Shoulder 1 538 116 12.6 115 nce (Ompha 2 ??6 72 94 i
Length 2 501 121 12.7 121 lion) 3 22 715 64.1 705
3 349 126 12.7 125 ] 1 3924 114 14.9 113
o L omomoAom W s m owmow
depth : 3 221 116 15.2 116
3 349 185 21.4 186 1 394 154 14.2 153
Waist 1 538 374 34.4 373 Scye depth 2 296 159 14.5 160
Back 2 501 395 317 397 3 991 154 157 154
Length 3 349 407 30.8 406 ) 1 324 366 21.8 366
Waist 1 538 403 35.3 403 Waist Back ¢ 377 20.9 374
Back 2 501 425 327 426 Length . ool s 208 378
Length(O 3 349 435 29.6 435 Waist Back 1 324 397 23.4 397
mphalion) LengthOm 2 296 408 23.6 407
Waist 1538 324 274 325 phalion) 3 221 409 213 410
Front 2 501 337 260 337 — T 21 a7 202 S
Length 3 349 346 261 347 Front 2 296 323 202 321
Waist 1 538 353 29.6 353 Length 3 991 307 183 397
Front 2 501 367 28.4 367 Waist 1 324 319 918 318
Lengh© 5 549 375 266 377 Front 2 296 357 216 354
mphalion) Length(Om
Length 1 538 315 29.9 314 phalion) 322 362 19.1 362
Interscye 2 501 326 29.7 325 Length 1 324 298 25.3 300
fFOldt' 3 349 33 317 334 e i 22? zig jig 218
ron , .
Length 1 538 361 34.0 359 Length 1 324 344 30.0 342
Back 2 501 371 32.3 370 Back 2 296 352 29.8 350
Interscye 349 380 325 378 “hom 8 m w2 350

Fold,
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<Table 6> The Body Dimensions of Male
Subjects According to Posture

(Unit: cm)
Elon
rt‘
bjects M gauo
ean n
It 1 2 3 4 5 6
(S.D) rate
(Postur 1)
(%)
1.Anat
'alo 33.8 35.2 35.6 37.0 36.2 37.2 8
mi D0, . 00, ofl. 00. ol
e (1.261)
Posture
Bac 2.Lift
k arms out
Inte | in front 40.2 12.1
37.5 39.8 40.1 41.0 40.8 42.0
rsc | of 90 ? 1520 9
ye degrees
Bre Posture
acl 3.Arms
oth up in a
Len | horizonta 377
th 1 37.0 36.0 37.9 36.7 38.8 39.8 ° .26
g Iy aan 7
position
parallel
Posture
1.Anato 177
ical 16.8 17.2 17.8 18.0 18.2 18.3 )
ed 0594
Posture
Scy
2.Postur
¢ 90
Dep de 189
egree _ .
th 17.2 19.4 185 19.0 19.7 19.3 6.39
of ° (0.905)
bending
back
1.Anat
'alo 36.8 37.2 39.7 38.5 40.1 39.9 387
Wai mica . . . . . 9 1435
Posture
1 g post
Bac Postur
K e 90
degree 43.0 11.2
L i 41.2 45.0 43.7 41.2 44.0 429
gf; of (1.548) 1
bending
back
Sid I'A.nato 21.4
mical 19.0 19.5 21.3 22.3 23.0 23.0
e (1.749)
. Posture
Lin
e 2.Arm is
Len | extended 28.9 35.8
28,5 284 27.1 32.0 28.0 29.2
gth | overhead (1.682) 4
Posture
(X, — X)
) . 1 0
Elongation rate ———F5—— X
XO

(* X0 : Anatomical Posture Body Dimensions, X1

: Motion Posture Body Dimensions)

<Table 7> The Body Dimensions of Male

Subjects According to Posture (Unit: cm)
Elong
Subjects ation
Mean
It 1 2 3 4 5 6 SD) rate
(Posture . v
(%)
1.Anatomi
atomi ) ) 343
cal 34.C 32.€ 35.C 34.52 35.1 34.7
(0.924)
Ba Posture
ck 2.Lift
Int arms out
ers in front 35.0
40.C 39.8 40.C 41.& 42.C 40.7 18.80
cye of 90 (0.968)
Bre degrees
acl Posture
oth 3.Arms
Le up in a
hori 1 X
ngt | horizontal | oo 1 g sie 370 87.2 365 SO0 502
h position (1.053)
parallel
Posture
1.Al i
natomi . o 151
cal 15.2 13.82 15.& 14.7 15.€ 15.5
0.747)
Sc Posture
ye | 2.Posture
De | 90 degree 137
f 15.¢ 14.4 16.C 16.C 15.¢ 17.C - 4.99
pth o ° 2 0.833)
bending
back
Wa LAnaioml 36.2 35.7 37.1 36.2 37.2 37.7 36.7
ist » O (Wi
Ba Posture
N 2.Posture
E 90 degree 107
© of 41.C 38.5 42.&6 39.€ 42.C 40.C ) 10.90
ngt . (1.559)
h bending
back
1.Anatomi 171
1 17.5 18.C 20.C 19.C 22.C 21.2 )
Side | ! ) £ w7
Line Posture
L 2.Arm is
en
extended 24.5
22.£ 24.C 26.5 23.& 24.€ 258 20.77
gth overhead (1.445)
Posture
1) ; (X, — X)
Elongation rate ———— X
XO

(* XO : Anatomical Posture Body Dimensions, X1

: Motion Posture Body Dimensions)
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