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A Study on the Variation of the Upper Body Surface according to
Arm-movements for Middle Elementary Schoolboys

Mi-Young Kim, Hye-Rin Yeo and Young-Suk Kwon
Dept. of Clothing & Textiles, Pusan National University, Busan, Korea

Abstract : This study was to provide the fundamental data for a scientific and rational clothing construction by inves-
tigating the variation of the upper body surface with the use of the method of Surgical tape. The subject were 3 middle
elementary schoolboys classified standard somatotype, and arm-movements were consisted of 6 types. The statistical
analyses used in this study were mean, standard deviation and the ANOVA and LSD procedure. Shoulder point was moved
to be the inside or upside and the shape of the armhole-line was differently changed as the arm-movement become larger.
By moving to upside of the anterior armpit point, posterior armpit point and armpit point, the increase of the side seam
length and the ascent of the line of width between armpits were distinct. And by arm-movements, in the items of hor-
izontal, front neck base girth, back upper bust girth, back bust girth and back waist girth were increased and the other
standard lines were apt to be decreased. In the items of vertical, all standard lines of front side and side seam length
showed increased, back waist length and back length showed decreased. The variation of armhole was indefinite. In the
rate of the variation, the shoulder length showed the maximum rate of contraction by 41.3%, decreasing 3.7 cm in 180°
degrees, and the side seam length showed the maximum rate of expansion by 60.6%, increasing 8.97 cm in the same

degrees.
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Table 1. The measurement of subject selecting

(unit : cm, kg)

standard range

subject (n=6)

- Items

Z ok gt} M+S.D. mean std.
aev AEAAY g7 o] AFS e I A Height 136.55+5.23 13562 251
v T2 1249E ASd 4§ AYEAolY XFHA Weight 3235+472 3158 1.63
#35 Aol HBolm Ezbo| o3 A xwste] BI Ax upper bust girth 67.29+4.04 66.92 1.20
, s _ bust girth 65.87+t4.47 6525 125

= )9 mH]|g AXo|t}, B =) Yol E oz 3
) HT_ il L ]E}; ] ‘}‘;] “; re did waist girth 5866+5.17 5992  1.56
AEAsE A A olFolAA FX Sl width between armpits 31641173 3072 051
WA B AFe AAFH R JEEIL o|FoA 7] AlF} back waist length 32314188 3125  0.52
e EZ7IE oAl~104)Y] EelE e Surgical Rohrer Index 1.27£0.15 1.26 0.07
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Fig. 1. The standard lines of the upper body surface.
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Table 2. The definition of standard lines of the upper body surface
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Table 3. The definition of arm-movements
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Fig. 2. The measurement items of the length of the upper body surface
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Fig. 3. The shape variation of the upper body surface according to arm-
movements.
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Table 4. Mean and Std of the length of the upper body surface according to arm-movements
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4 AFgZole B, EFHUAL, A - A4t 2 B
W3l HE8 S Table 4, 59 7t

7yzulEke] M EAo] Wis} . YoM AR/ IFHNLS EUE
AFDHE A3t HA2 T3l o3 TAasigon HH
e EUEH B9 FEB)S Al risER B3 7t
+E4(B4), A BS= HAR Fristke A%e 1ok &
o] EREH Flxs A HApe 72 F2l 28 3
A F715k] 180° SR Higke 7Ren o A SN
2 1.8 cmelt}. HHA He] EUEH Bl AHA Ange
7H L B2l s A 7asid 180° F2lA HAghs 7}
zom o Huf 2% 1.8 cmolth ole AXEF] o)
2dHo] FZo g M3 olFHI &S LeiETh EI ¢
H EREd H3lge] A& duEd A ERgde 520
o5 HF# 02~03 cm F7HHE & 5 dor ole g&Edd
AA oM BEFeY Hi AfFem v Fojof gt

BEF)F g WEEHE)E 90° FAFANA Hhg
2 7B 2z} 9.8%(-1.2 cm), -11.5%(-1.9 cm)®] HiFEHE
< Bgow, o0 £HEFFNA Hdgke /M 42 5.0%0.6
cm), 6.0%(1.0 cm)e] HWAGE-E BT WIEEAF)=
EE oA 2 Aot AidRon 90° FEHFFeA
-82%(-1.3 ecm)®] HYFEEE BT Sl EdF)=E 53
of osf A H R 74 AYS BYoU 1 Halge vA
Eibi 1=

(n=6, unit: cm)

s 0° D 45° v 90° H 90° D 135° 180°
W BEVUR HF EBEFEHA g EEEA dHg 2F5Ux dHg XU 37 BEHEA
Fl 837 0.32 9.17 0.32 9.30 0.44 947 0.35 9.47 0.32 10.13 0.55
F2 12.57 0.21 12.77 0.15 1133 0.35 13.20 0.10 12.00 (.30 12.67 0.58
F3 16.50 0.80 16.73 0.75 14.60 0.60 17.50 0.89 15.53 0.68 15.67 0.70
F4 15.93 0.71 15.90 0.85 14.63 0.85 15.90 0.66 14.87 0.57 14.83 0.47
F5 15.57 0.81 15.50 0.87 15.50 0.89 15.60 0.79 15.40 0.87 15.23 0.78
SH 8.97 0.21 7.53 0.15 7.53 0.06 6.23 0.25 5.70 0.17 527 0.12
Bl 8.10 0.36 71.57 0.38 7.50 0.17 7.33 0.25 7.20 0.17 6.30 0.36
B2 15.40 0.40 14.27 0.51 16.07 0.46 13.30 0.30 14.70 0.53 14.03 0.46
B3 19.33 0.29 19.30 0.36 21.77 0.35 19.23 0.25 22.20 0.44 22,93 0.45
B4 17.73 0.31 17.53 0.46 18.63 0.32 17.67 0.45 18.73 0.31 19.00 0.00
B5 1477 0.25 14.83 0.15 14.93 0.12 15.00 0.20 15.07 0.35 15.10 035
F6 25.73 0.06 25,67 0.23 26.40 0.10 25.93 0.12 25.83 0.15 27.07 0.21
F7 29.83 0.29 30.07 0.31 3143 0.25 30.77 0.50 31.97 0.06 32.90 0.17
F8 28.30 0.00 29.10 0.17 30.23 0.25 30.60 0.44 3173 0.25 33.37 0.40
SL 14.80 0.17 17.00 0.20 16.83 0.29 18.73 0.25 2110 0.53 23.77 0.87
B6 31.23 0.40 30.80 0.44 30.70 0.40 30.87 0.31 30.37 0.60 3017 0.29
B7 3243 0.12 32.50 0.00 31.07 0.12 32.87 0.15 31.67 0.06 32.10 0.35
FS 13.87 0.12 13.97 0.25 14.07 0.12 14.13 0.12 13.80 0.40 13.90 0.17
BS 15.47 0.42 15.57 0.55 15.43 0.32 15.57 0.31 15.40 0.61 15.73 0.50
shade : maximum, under-line : minimun



Table 5. Mean of variation and rate of the variation according to arm-movements
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(n=6, unit: cm)

D45°-50° V90°-50° H90°-50° D135°-80° 180°-50°

Wl 3} gF W E - LR H gl & W}k W 8)§ L W 35 T 8} & 3§
Fl 0.80 9.56% 0.93 11.16% 1.10 13.15% L.10 13.15% 177 21.12%
F2 0.20 1.59% -1.23 -9.81% 0.63 5.04% -0.57 -4.51% 0.10 0.80%
F3 0.23 1.41% -1.90 -11.52% L00 6.06% -0.97 -5.86% -0.83 -5.05%
F4 -0.03 -0.21% -1.30 -8.16% -0.03 -0.21% -1.07 -6.69% -1.10 -6.90%
F5 -0.07 -0.43% -0.07 -0.43% 0.03 0.21% -0.17 -1.07% -0.33 -2.14%
SH -1.43 -15.99% -1.43 -15.99% -2.73 -30.48% -3.27 -36.43% -3.70 -41.26%
Bl -0.53 -6.58% -0.60 7.41% -0.77 -9.47% -0.90 A1L11% -1.80 -22.22%
B2 -1.13 -7.36% 0.67 4.33% -2.10 -13.64% -0.70 -4.55% -1.37 -8.87%
B3 -0.03 -0.17% 2.43 12.59% -0.10 -0.52% 2.87 14.83% 3.60 18.62%
B4 -0.20 -1.13% 0.90 5.08% -0.07 -0.38% 1.00 5.64% 127 7.14%
BS 0.07 0.45% 0.17 1.13% 0.23 1.58% 0.30 2.03% 033 2,26%
Fé -0.07 -0.26% 0.67 2.59% 0.20 0.78% 0.10 0.39% 133 5.18%
F7 0.23 0.78% 1.60 5.36% 0.93 3.13% 2.13 7.15% 3.07 10:28%
F8 0.80 2.83% 1.93 6.83% 230 8.13% 343 12.13% 5.07 17.90%
SL 2.20 14.86% 2.03 13.74% 3.93 26.58% 6.30 42.57% 8.97 60.59%
B6 043 -1.39% 053 -1.71% -0.37 -1.17% -0.87 -2.77% -1.07 -3.42%
B7 0.07 0.21% -1.37 -421% 0.43 1.34% -0.77 -2.36% -0.33 -1.03%
FS 0.10 0.72% 0.20 1.44% 0.27 1.92% -0.07 -0.48% 0,03 0.24%
BS 0.10 0.65% -0.03 -0.22% 0.10 0.65% -0.07 -0.43% 027 1.72%

shade : the maximum rate of variation, under line : the maximum of expansion
variation=measurement at movement-measurement at standard, rate of the variation=(variatoin/measurement at standard) < 100
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Fig. 4. The rate of the variation of horizontal length of the upper body
surface.
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Fig. 5. The rate of the variation of vertical length of the upper body
surface.
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Table 6. F-value for the variation of the length of the upper body surface according to arm-movements

e Multiple Comprison F-value
M 6 M5 M 4 M3 M2 M 1
UGEDEH F1 (10.13) 9.47) (9.47) (9.30) 9.17) (8.37) 6.36%*
A AB AB B B C
M 4 M2 M 6 M1 M5 M3
SE F2 (13.20) (12.77) (12.67) (12.57) (12.00) (11.33) 12.52%%
A AB AB BC C D
M 4 M2 M1 M 6 M5 M 3
A7t EEH F3 (17.50) (16.73) (16.50) (15.67) (15.53) (14.60) 5.74%*
A AB AB BC BC C
M1 M2 M 4 M5 M 6 M3
UrEEd F4 (15.93) (15.90) (15.90) (14.87) (14.83) (14.63) 2.40™
A A A AB AB B
M 4 M1 M3 M2 M5 M 6
il &3 F5 (15.60) (15.57) (15.50) (15.50) (15.40) (15.23) 0.08"*
A A A A A A
M 1 M2 M 3 M 4 M5 M 6
7t2HEE ojn) 4 o) SH (8.97) (7.53) (7.53) 6.23) (5.70) (5.27) 196.05%**
A B B C D E
M 1 M2 M3 M 4 M5 M6
HELED B1 (8.10) (7.57) (7.50) (7.33) (7.20) (6.30) 12.00%*
A B B B B C
M 3 M1 M5 M2 M 6 M 4
HAEA B2 (16.07) (15.40) (14.70) (14.27) (14.03) (13.30) 14.5]#%*
A AB BC C Ccbh D
M6 M5 M 3 M 1 M2 M 4
AYrEEH B3 (22.93) (22.20) (21.77) (19.33) (19.30) (19.23) 64.89%x*
A B B C C C
M6 M5 M3 M1 M 4 M 2
HA7tEEH B4 (19.00) (18.73) (18.63) (17.73) (17.67) (17.53) 10.48%*
A A A B B B
M6 M5 M 4 M 3 M2 M 1
Az s BS (15.10) (15.07 (15.00) (14.93) (14.83) (14.77) 0.81™
A A A A A A




Table 6. Continued.
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71EA Multiple Comprison F-value
M 6 M 3 M 4 M5 M1 M 2
S5 Aol F6 (27.07) (26.40) (25.93) (25.83) (25.73) (25.67) 35.48%%
A B C C C C
M6 M5 M 3 M 4 M 2 M1
S oll F7 (32.90) (31.97) (31.43) (30.77) (30.07) (29.83) 46.91 %k*
A B C D E E
M 6 M5 M 4 M 3 M2 M1
kol F8 (33.37) (31.73) (30.60) (30.23) (29.10) (28.30) 117.19%%x*
A B (® C D E
Al 2 ukak
M 6 M5 M 4 M2 M 3 M1
Fdo] SL (23.77) (21.10) (18.73) (17.00) (16.83) (14.80) 151.48%s*
A B C D D E
M 1 M 4 M2 M 3 M5 M6
4ol B6 (31.23) (30.87) (30.80) (30.70) (30.37) (30.17) 2.45™
A AB AB AB B B
M 4 M2 M1 M 6 M5 M 3
H o] B7 (32.87) (32.50) (32.43) (32.10) (31.67) (31.07) 43,9 ok
A B B C D E
M 4 M3 M2 M6 M1 MS5
FAFEHY FS (14.13) (14.07) (13.97) (13.90) (13.87) (13.80) 0.97™%
A A A A A A
g2
M6 M 4 M2 M1 M3 M5
H#AHAFE4 BS (15.73) (15.57) (15.57) (15.47) (15.43) (15.40) 0.21™
A A A A A A

*P<0.05, **P<0.01, ***P<0.0001, “*Not Significant, (A>B>C>D>E)

The ¥h2-41(1993), vi-2012000)2] |72 e} dx|s1%ich

A= (FS/BS)= Tl 9% Wshrh Tk 9ol 2
HalgT njAsle Fapo] o] FEH nXe FFo]
Aohe g - W - BEH982)e] AFAAeE AR S

oje} o] AMZxlake] A EAols TR 23] IS At
Rl F7hg, SHe Al 7ol A vElgion 1
W3l A= JHRY 9| A, old A=we
9] Zodshe FAF3A] FA7E HE AHA L 5Fo] %
aho] Axgrdo] HAS] gl ks sl & & Aot Al
2 AFgold tig o|te] ArAddE IFHdo], IHelr}
F7teke v HF3Ade], Aol AsiThs HEE - 5 W
(191)] A7 dRIEp ) AR 7E GHolehs 73
(1974), &S24 - 21419(1984), AAA} 5(1988), A3 -
A&7 (1992), ¥He-A(1993), ©)%14(1994), H]-2-01(2000) 59
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slojo} it}

MEZole] F2H oA AA : AEole] T 94
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TAI}E AX| ST
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7o ZA vept dme] A2k A 7o) AREA] 9
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