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Abstract

The aim of this study is to provide fundamental data on the development of dress shirts pattern
appropriate for the body types of athletes. The research subjects are 257 athletes from wrestling,
bodybuilding, weight lifting, Judo, canoe, rowing. In regards to the category used in the measurement of
bust somatotype, there are 48 types directly measured, 4 types indirectly measured, 7 types calculated and
1 bodyweight of type, making it 60 categories in total. The bust somatotype of a sports athlete and general
person were compared together and after examining the characteristics of the bust somatotype, the
somatotype of sports athlete was divided according to drop.

The results of the study are as follows:

1. Questionnaire
Results of the questionnaire showed that 63.4% of the respondents chose dress shirt as the most
uncomfortable upper garment for athletes. And as for the result of the most uncomfortable body part
turned out to be ‘the neck is tight’.

2. Somatotype Analysis
Results of direct, indirect measurement and the average somatotype of 97 National standard physique were
compared. The characteristics of somatotype of athletes with well-developed upper body are that they are
taller and have longer upper body and arms than the general person. And also the width of the trunk is
wider, the girth bigger and the waist measure relatively slimmer.

Looking at sports by category, it we could see that wrestlers were the largest neck parameter and width.
Bodybuilders were the largest body parts for most categories. Weight lifting and Judo athletes were the
largest waist and buttock. Canoe and rowing athletes were the largest height and arm parts.

Dividing the somatotype of athletes according to drop, 72.8% of the research group belonged to the body
type that resembled the letter Y.
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e 96.7 85.5 | -10.068*** 98.5 88.7 | 18.984** | 1076. | 91.8 12,245+
EPES 83.1 72.5 | -8.104%x+ 82.5 758 | 9.497%x | 849 82.6 -1.573
Yol = 99.8 91.0 | -8.709%** 99.5 923 | 12814% |. 1012 93.9 -6.377
AT D= 47.1 39.4 | -14.106%** 47.7 40.8 | 21.122%%x 52.3 412 15.160*
AEHA 34.1 28.5 | -11.617%** 34.2 295 | 16.166%** 39.4 29.8 -8.204#%x
HEXEHA 27.7 24.5 | -12.046%** 278 248 | 18.254%++ 29.7 25.1 -6.989%+*
ol EET 27.1 249 | -6.616%** 272 256 | 10378*** | 3Ll 259 -6.313%%x
E5EH 17.8 163 | -6.146%** 17.6 164 | 12.664** 18.0 16.7 -1.890%**
oFz= A7)0 41.7 363 | -16.739%** 416 36.8 | 20.301*+* 427 37.1 10.592
Azgorate|zo] | 35.0 342 | 2674 35.7 34.3 6.617* 36.6 35.5 -1.867
o7z o] 16.2 15.1 | -6.252%%* 16.1 149 | -9.408 18.8 14.8 12.176%*
=70 45.5 433 | -5.248 46.2 437 | -9.546%*+ 45.6 44.0 2,612
A= g=ajoldo] | 421 397 | -6.996* 424 404 | 9274 452 39.5 -7.605
7o) 59.7 55.1 | -13.705* 603 55.0 | 18.571%%* 59.0 54.8 -7.318
otz o] 48.7 463 | -8.169* 48.8 454 | 12.088%+* 48.0 45.0 -5.962
1.#p<.05, **p<.01, ***p< 001
2. 9% $RFEL AFUER F HIS v wsl] FFol F ghe AT A,
3.3 SGREL E AT YIS GHUER v 239E o Bagke] E S BEAF AY.
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teEe e e Xele 10dldle 18.9cme] g HhHo) & AAXFEL A9 Fdst A} &
2ol E HSR ek 30thollE 29.4cm FE Ko Q3] 7t F AYoz Wiz ¢ & qUth

10.5cm At A& & ¢ Utk WHEES AuE

A 2 A7 k], ofzfun], ZER|ALe] 3) 2E EEY MR HY Y

yn7t Aol Zrige wel Z4gko] 4.2~8.2cm <H 11> 2555 A7udAle FAA 2]
AAA G, 973 % FURERYZAL ZHAXE FY & B4 Adfo|tt. $5FEE vkl AFEAL L
3 oA 03~3.8cm X2 Ho] utelnct B o AHEHE, &Y dFe SEA T dEssh
TAGEe] & 3E M ﬁéi & 5 ook ¥4 & dede A7 S A E of AduedA 5%
ES AR 2 AT Aol Skl uht 5 A3)A = 7|98 Aol M= vEE
RANETFA A7} 2.6cmB 7HE AN 97 =T 2= 27t 71 - o Al HyF ol 7] Wi 'ﬂxﬂ
REAYRAL 2R A= A FA A7t 3.6cm= P & AYsle S5 EHad vﬁlEﬂol =g
A, 2R LFASFE 9] F71g) we o o] Bujnle} B587} €l S50 H4gd BjE o
S 94248 AHo] Fn, Yuele o] Fr1 H Rez Aztdn. mojdd t#% Eo|gEx &
o we} sivnle} A FA, 53] sl 57T Zo|gE F F 7HA] FE2 AL RE FEA

<¥ 11> 2EE5Y AFidxie] £H-X ol EY (N=255", ©%]: cm)
9 = HAEIN=54) | BOUY(N=39) | FEEN=50) FEN=53) |7FF % ZHN=59) F-value
- Mean | S.D Mean SD | Mean | S.D Mean SD Mean S.D
7l 171.8C | 7.0 |1744 B 59 |1726 BC| 7.1 |175.1 B 6.7 |183.7 A 4.4 | 3263+
B2 (k) 77.0B | 149 | 82.1 AB | 13.0 | 822 AB| 149 | 81.0A | 195 |80.5 AB 7.5+ LT7
Erzol 147.1B | 68 |1489B 6.1 [1477B | 7.0 |1497 B 6.7 |1573 A 4.1 | 25.17%%+
o}zl 145BC | 6.8 (1406 B 53 [1400C | 7.0 [1428B 6.9 | 150.0 A 4.4 | 2539%+=
Asaizol 1309B | 6.6 |1313B 51 |[1305B | 68 |1328B 59 [139.8 A 4.4 | 24.84%%*
3o =o] 88.8C | 46 | 88.7C 41 | 910B | 67 | 914B 52 1 98.1A 4.9 | 30.09%**
3]z zol 1058D | 53 [1102B 6.4 [107.4CD| 7.8 [1092BC | 69 [1152A 4.4 | 18.66%**
Bi4u] 160A | 1.0 | 155B 1.0 | 153B | 07 | 155B 09 | 153B 0.9 | 5.04%*+
PAPE L) 331B | 27 | 359A 25 | 338B | 27 | 333B 30 | 3358 1.8 | 8.54%#+
A7) 319B | 25 | 333A 27 | 322B | 27 | 322B 3.0 | 31.8B 1.6 | 2.68*
GENER) 28.0 AB| 3.1 | 27.7B 2.1 | 286 AB| 33 | 292 A 39 | 2758 1.8 | 2.94*
PR BIEK] 29.4 AB| 3.3 | 283 B 21 | 295AB| 3.1 | 303A 3.8 | 292AB | 2.1 | 2.55*
Ao H] 344A | 26 | 348A 23 | 353A | 24 | 346A | 30 | 347A 14 | 101
o7 40.7C | 25| 46.1A 32 | 423B | 23 | 41.6BC | 28 | 423B 1.6 | 3001+
DR PNER 478C | 3.2 | 51.2A 3.8 | 495B | 3.1 | 487BC | 3.8 | 483 BC L9 | 7.8%x*
AN 470C | 48 | 554 A 59 | 506B | 49 | 5008 59 | 476C 3.7 | 19.98***
A=Z5A 141BC| 12 | 160 A 14 | 146BC| 14 | 1498 34 | 140C 1.7 | 7.15%*=
g 207B | 22 | 222 A 19 | 204B | 1.8 | 20.7B 23 | 21.0B 1.4 | 5.4+
37T 23.1C | 21| 253A 2.3 | 23.8BC| 24 | 242B 28 | 234BC | 15 | 6.86***
&2 %7 21.0BC| 2.8 | 212 ABC| 22 | 223 A | 34 | 219AB | 39 | 206C 1.7 | 3.17*
w8425 2| 5 20.6 BC| 2.8 | 209 ABC| 23 | 21.9A | 32 | 216 AB | 40 | 203C 1.6 | 3.02*
o) %7 219B | 2.1 | 219B 19 | 229A | 22 | 224AB | 29 | 21.7B 14 | 271%
= 393A | 22| 387A 22 | 386A | 23 | 394A | 28 | 369B 1.5 | 11.42%%*
SaEd 471 A | 29 | 470 AB | 24 | 459BC| 2.6 | 463 ABC| 3.1 | 453C 2.2 | 4.29%*
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gt 28M:0| HIF2AM 40| SIZM 2 st o1 53
<¥E 11> Al ES (N=255%, &%) cm)
g = AEHN=54) [ZIAGN=39)] JEN=50) | F=N=53) |7Fr 2 2AHN=59) Fovalue
Mean |{SD| Mean | SD} Mean |S.D| Mean |SD Mean S.D
7NEET 101.9B | 69|110.7A | 87(1036B | 7.6{103.8B | 9.0| 102.1 B 50 |10.19%%
RA7NEEY 96.7B | 7.0{1034A | 82| 981B | 85| 99.0B | 97| 97.0B 48 | 5.50%%*
SRR 81.3C | 9.0| 82.1BC| 6.6| 85.0AB| 9.7| 86.0A |11.9| 80.1C 4.7 | 4.68%**
W Bz 2 By 82.1B | 90| 823B | 6.1|8.2A |103| 8.5A |13.1| 823B 5.3 | 3.03%x
o] S 982B | 7.7| 994 AB| 7.0]1013 A | 7.4/100.4 AB| 9.1| 987 AB | 3.7 | 1.73
AT Fsg| 473B | 43| 506A | 38| 479B | 40| 478B | 51| 463B 2.5 | 7.48%+*
ALEYA 33.8B | 33| 383A | 39(352B | 34| 347B | 41| 320B 2.0 |22.12%%+
H&=¥B 347B | 33| 390 A | 38|359B | 34| 355B | 41| 328C 2.2 [21.76%#*
ABE8C 361CD{ 34| 405A | 45|370BC| 32| 37.6B | 41| 349D 2.6 |16.11%++
BEAEHA 277B | 24| 288A | 231278B | 20 28.1 AB| 24| 273B 1.4 | 3.12%*
ZEEYB 368A | 50| 33.1B | 32/321B | 29| 333B | 31| 319B 2.5 |18.28%%*
slej2E) 266B | 24| 299A | 28|274B | 20| 27.0B | 25| 2698 2.1 14694+
SRSy 177A | 1.0 173A | 17[176A | 11| 178A | 18| 178A 27 | 0.54
oFz=Al 7o) 404B | 31| 41.7A | 29|415AB| 31| 425A | 33| 423A 2.1 | 4.31%*
A Zopalo]zl o] 333C | 29| 357A | 23| 341BC| 3.0| 349 AB| 33| 345AB | 2.0 | 497
AxsergAte] o 370B | 34| 392A | 29|374B | 35| 382 AB| 3.7| 376B 2.3 | 3.33%*
o7 Ao 153D | 24| 182A | 1.8/ 162BC| 09| 158CD| 12| 165B L1 [21.93%%*
2z Acgszado) | 186A | 30| 161C | 09|164C | 12| 164C | 12| 173B 1.1 |18.78%%x*
=70] 458C | 30| 436D | 28|444D | 25| 47.1B | 3.0| 483 A 2.2 |25.01%%*
Y7 ALe] 2 o] 464D | 23| 523A | 42(490B | 23| 476C | 3.0| 484BC | 1.9 [28.81%**
A= ale]zo) 420B | 28| 439A | 33| 429AB| 25| 423B | 3.7| 418B 2.1 | 4.00%*
AT e A 8] ALo] Z o] 441 AB| 27| 451 A | 41| 441 AB| 28] 435B | 3.7| 436B 24 | 178
21270) 359AB | 36| 353B | 23|352B |200| 358 AB| 24| 368A 1.4 | 3.43%*
710 S9.8BC | 3.7| 586CD| 4.1| 583D |340| 60.0B | 32| 623 A 2.4 [12.14%%x
FolzE7 o) 472C | 27 485B | 25| 47.5BC|251| 483B | 3.0| 51.6A 2.8 |23.99%+*
EFANABAIEAE) 243BC| 39| 273A | 35|254B |353|237C | 34| 230C 3.7 | 10.15%%*
()01 A AAZEE A(%) 242BC | 40| 26.7A | 37|253AB|3.95] 242 BC| 3.6| 229C 3.4 | 7.24%%%
ERI AN = BE) 225B | 46| 268A | 39|236B |351| 223B | 40| 223B 3.6 [10.36%%*
()21 A= B(°) 23.1BC | 46| 256 A | 4.1|24.0AB|3.65| 23.0BC| 3.8] 223C 43 | 4.51%*
NesyaEssse)sd | 198B | 34 283A | 6.1|17.5C |526| 173C | 66| 198B 4.3 |32.74%%%
Aol e M| B5R eS| 161 AB| 31| 17.1A | 39| 152BC|450| 140C | 64| 164 AB | 3.1 | 3.75**
JEHEe 1.6B | 01| 16AB| 09/ 17A |013] 16AB| 0.1| 16B - | 01 | 2.12*
EEEEES 14A | 02| 14B | 01[14B [0.08| 14A | 01| 14A 0.1 | 6.03%**
I Ho| B & 1L6AB| 01| 16A | 01[15B (009 16B | 01| 16A 0.1 | 3.84%+
FEINEAE2H YR (%) | 584B |12.0] 61.8A | 17.6| 584B |166| 51.9C |13.3| 583 B 129 | 1.68
(IMNBEAE2H AR (%) | 594B | 150] 59.5B | 17.6| 58.0B |18.0] 526 C |153| 623 A 182 | 1.64

1*p<.05, #*p<.01, *+%p<.001

2. €782 Duncan test 23 P=0.05 FEA] §-2% Zol7t A FDES AR & ERE ¥4 3 Zo|thA>B>C>D).
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7V 2 JAdez EREYY RUdEEL sEE & Atk AEMFY] AL e e Jdo

A7 g AuFez o JHolERe ¢ 22593 AR G2 SAgo oM E A=A
Wek Azt AFPolm FEY, ojAFH st W) Fob vl d S 7 AR AF S VeI
T AR} VY 2 Fvoz RHEH B g Aol 2 S5 77l $7E st2E sbret
o] S ded ol JsH 34 282 A 2 A5E Bol YB3 B Ao FBAN A%
&3t 259 715A4E U B FEFA= & Aoz BRI 2822 7} L5 EEE
e 289 2719 24 2879 282 AL 7h WEEE QAR 7} 9T o7 s eEFE

L FEqos AUAS TASE REe ¥2
A 7V 2 guez EREST R Juas
He 2 Ggol R 1Y & AU R BRI
T oplst B39 FBoIA nrAY BeoE & 3
woz BRIt L28% oAAAE A, BT 2
el 393 92 oARAAEE Thed F9
oz RRYNUt. duE 289 Y2 o3t upy

L e = |

ol

L.
o

W A A Fel A7k uehte 2 % 3,

4) SERO| o8t MERM HE 2R

20049 = KS7RA Qb met 49 gAde AEE 4
AR EFAL £ A7AE F g 3lE
49 Zo)7t 32.0cm ©4 Aot e BES 9
3 =EX7F 32.0cm ©]/d<l ATHE 2ANAHA Y

S 50 HE 92 F Tg o] A"sis A7)0l Z, YY#@olgtal st AR LES 7= 273}
2 A EdAe vpde] FAE AE F e 4 At <F 12> B A7 ZEI 97 FUEEA 24}
A8k o7} RS9 o] Q- E oA, wEbA AEE PO R ttestS HAAISH Aifo|t) ttestdH B
o7 -9l ot BR8] o] Z HgT JIY S & FAEA AR FAZREAFRA YRAA F JAd el
<HE 12> 2 o7 A 97d s I[UREXN AL AU JYgFE
A2 =ETE iokine & t-value
H4) WEL%) | B (em) | WEE%) | FF(em)
wj7} U e A% (BBY) -8.2~6.9(3.6) 1.2 42 45 35 0.599
g7t 2L AQ(BI) 7.0~12.9(10.3) 5.1 10.6 18.9 10.5 0.876
BEANY(AY) 13.0~18.3(15.6) 17.5 15.8 433 16.3 0.012*
47k 8 (YE) 18.4~32.0(21.0) 72.8 21.5 334 22.8 0.000%**
2AAZFEAE(YYH) 32.0 oA} 3.5 36.3 0.0 0.0
A3 100.0 213 100.0 16.2
1.%p<0.05, **p<.01, ***p<.001
2. = o) e S 9] 2ol & e IS -8 E).
3.9% 29 24 AeE B uRE g2 A3 §80) v 17k 9w
<H 13> 2SE5Y JuHl M8y F& (&9 NI=(H 8 %))
A& Hrjdd| 9= = e 2 24 A A ohi
AR SR ZAW | SR |2 | TR AN |2 | 2 | 2R AW 2R ZHW | square
el ) e ) e i e A e A e A 1 e A ) e ) e 21 e [ e A 1
wj7} 1} A PBBE) | 00| 00| 00| 00| 600 57| 400| 40| 00| 00 [1000| 19
st 2o AYBHE) | 133 ] 37| 67| 24333 94| 333|100 133| 341000 58
BERYAY) 2051 296 | 13 24| 295 434 | 244 | 380 | 244 | 322 |100.0| 304 0.000%+
AP AP (YY) 243 | 667 | 203 | 732 | 142 | 396 | 155 | 460 | 257 | 644 | 1000 | 576
29478 (YYd)| 00| 00| 818|220 91| 19| 91| 20| 00| 001000 43
A A 21.0 | 100.0 | 16.0 [100.0 | 19.5 [100.0 | 20.6 [ 100.0 | 22.9 |100.0 | 100.0 | 100.0
1. 9839: 2 58 UM 71 Bol 293 AF.
2. dR&g: A TE O Rokgw) 7 AP 7PE Bel 23T $EEE-
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ol g zpol 7t Erstet. AQolth. w& AHo] Fyhgl whal dwidS Hivt
"}3—‘ Aol He ‘E‘l“:ﬂ‘)ﬂ EEAFE vsH g

3.0¢8 59 2 Fotd JHE Y2 Ngo fE€o| PAFES BRI 5T EHE AFRGS e 2 F
e 77te dolg N D
IHEE QENFEL BRI, 7R, o R, 2

ARFES STt ATEE 27 93 29 59 B Q3 AvRlFAE thE AFE 7AA

7ol HAA F-E AAEIA T /‘3_34% <E 13>3 72t}
13 YA AHrY H&d A4+
HAHo) 66.7%, REAE 29.6%, 6%317}%— Ad 3.7
%2 vetsth 2udoe SR EAEC] 73.2%,
iz A F o) 22.0%, BEA ] 2.4%, slg)7}
%—"— A Fe] 24%Z Jelyith A G44Y
Aol 46.0%, HEANE 38.0%, 5871 & Ao
10.0%, Hi7hFeAE 4.0%% 2S4S 2.0%
o2 eyt 9Es REAY0) 434%2 M
B 2 Y22 AN EAY 39.6%, 3iEU &
L A 9.4%, W7 2 A 5.7%, 2G44EAR
1.9%= ekt 7 2 23 S443dH g0l
64.4%E 7HF B 2 tho] HEAE 32.2%, &
7t Z& ABo| 3.4%A k. w7 vl 2A wist
UL AL gnMs 60.0%, AT 40.0%E F
FEAAT EHSEN. S 22 AP 95 333
%, S5 333%% 7H 2okT 7 thlo] &3} 7}
F 9 ZAHo| 133%, Budy 6.7%gch BREAE
AEME 205%, HE 24.4%, 717 2 z7g
24.4%, A& 20.5% Ao SAAEAZE I
20| 25.7%2 7 Bol 293N E HEH 243
%, Lo H 203%, F% 15.5%, 9% 14.2%S A
sttt 2GRN TS BUUE 7} 81.8%E 71
BT F=ot S} 0.1%E BUEHA vehgen

/\L‘
T

L
=

dedA 7 2 LS E ATk
Z=gAo ofg A AP TEE BRGS0 B

AFHEE A4 gAgo] N Bsten £Ede
A RS ve ey, 2UdY, f5, 5 2 2
Aol dAdtgAgol 7 Btk I3y JEASF
o] A% HEAF] 71 gt 2R E Ay
HobE e w7k U2 AgL dxdr) 7 2%t
o, st FL AYL =9 I=eA 7 g
o] AT, IMAEAE L T A MSNA
A 7 2ol Jeltew 29aztEAEe R
tl 7} 7hak wokel
Qo) A2 duna
o vl B89, 71EE 74 OVH # %%ﬂ
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ula], $FMre) AYL =FEXE RS A5 728
%7t QAR FAHe &I, 17.5%7F REAE,
5.1%7F FE7t £ AY, 2G4GEAF o] 3.5%,
7 2 AFL 1.2%30. LETEEE 4R

2wt ded, ROy, 55 7}‘7““ =& A
ZZAF ) 7 Bol vehgten, qEAFE BE
Ago) 74A Lottt oz AFLE ’%-Fli“‘
W7t 4 AP AnMdert 7 gked, sy

7 FE AR fEsk Amold 7ha ol vehih
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b H4 el dhebdt, & AFE A 2B
Aol 2eaE P A e e AZad
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o] O S Mz 987 A7 98¢
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