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Abstract

The purpose of this study was to point out the unification of the size of swimming headgear by
measuring detailed measurement of head form and systematizes the head form. A total of 300 male and
female Korean adults aged from 18 years old to 35 years old were measured through the direct
measurement method. This study attempted to identify the head form of male and female adults using
measurement data and the head form was classified through factor analysis and cluster analysis.

(1) Based on the fact that this study especially focuses on the size of swimming headgear, factor analysis
was performed for both direct measurements with hair and without hair. For the measurements with hair,
seven factors were extracted. They were head thickness factor, head width factor, width of side head
factor, height of back head factor, length of front head factor, circumference of front head factor, thickness
of front head factor and head height factor. They explained the 70.95% of the measurements.

(2) The cluster analysis was executed to classify the somatotype of the korean head form on the basis of
similarity. According to the cluster analysis result, the measurements with hair categorized types,
‘Woman's long-hair type’, ‘Small type’, ‘Long and flat type’, ‘Large type’.

(3) Head circumference B and Left tragion - Vertex - Right tragion circumference which are generally
length and width in choosing swimming headgear size were selected as measurement items for size of
swimming headgear. Direct measurements and sizes of four swimming headgear with different materials
taking into account their elongation rate were also compared.
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N v2lkete EEE 49 Helgte g TP 3L A T-test
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w2 ATEd FAS He o R 224 wol &

F

H31&

o] BN PREL 2 e Holy

2, A4 A G I

& et v dFe TS w0l 8RR ¥ At FA A=A 7P E e Boln dFR
ZE1= E}% Hzo FA7}h o £ gk neldh wajun) &
<HE 7> H2|7I8t8 ZEdt R0 ZEEA
g = 123 223 3234 423 F-value
vlg) ned BAE Fol 10.92b 10.39a 11.24b 11.76¢ 15.20% %+
g o2 A o 11.47a 11.38a 12.42b 12.22b 25.30%%*
] v2d 77y = 14.14a 14.20a 15.05b 14.90b 18.51%**
w7 vl Fahd ol 16.70a 17.13b 17.78¢ 17.75¢ 22.04%%*
e n2dy HESE Bo| 9.97b 9.99 10.45b 9.23a 8.71***
ole) o2 Zua] 27 ol 18.58a 19.79%¢ 20.26¢ 19.26b 15.96%**
e | 20.47¢ 18.30a 18.59ab 18.73b 59.3]%x+
=4 ARed 5 9.90a 10.02a 10.00a 10.81b 19.05%**
ATl 9544 57 12.25¢ 10.00a 10.37b 10.65b 65.35%%*
SEINEE 15.55a 16.37b 16.29b 16.34b 18.51**
A7 Abo] 14H] 13.58a 14.67b 14.64b 15.07c 49.31%**
e ued R 2ol 17.31b 16.17a 17.48b 17.96¢ 28.24%%*
) w2 ofu} A]2HA 2o 11.92bc 10.29a 1221c 11.58b 22.57%%*
) nl2y HE4E o) 16.11c 15.33b 15.01b 14.11a 18.14%%%
o] vl gojg] 24 o 26.55¢ 25.06b 25.48b 23.67a 20.89%**
W] oy A7 2o 19.33 19.75 19.58 19.72 1.64
2 Ayo] EA4bY S 29.03a 30.30b 29.11a 30.94c 24.62%**
A Aol olu} AR S 32.52a 33.72b 32.68a 34.58¢ 30.16%**
A2 Aol W] vl S 38.86b 38.05a 38.79b 39.97¢ 14.05%**
A7 Aol FlEA S 33.29d 30.05a 31.66b 32.60c 42.46%%+
AT Ate] Al 24 S 24.86a 25.88b 26.74c 27.62d 28.13%%*
HeEEHA 56.19a 56.50a 56.76a 58.61b 22.8]***
el S4B 58.70d 56.36a 57.12b 58.11c 32.70%**
*REp< 001

Duncan-test A3} p< .05 504 -2k Xpo]7}

de JEE o 2AE BAG
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& 2om o] EqME HEEL F e Hel skal gllem 722 A YoM e AR F9n

o 53] HEHBoA /M & 3 7L g o Fef Atole VEIUA] kTt 459 LAl gt

& g Adrt. dEbA A A 5o AHESS BAERAE AASIAT. A7)0l A AAle A

0§31 71 vg] G Hatee ¥le 7 1(silicone 100%), £72)2(PU20%/Nylon80%), Z=43(out-

o BHE BolF g & F Utk 2 =0l side: PU100%, inside:PU18%/PET90%), A=A4(outside:

gEox ¢ ARELS o o Hol) HREL silicone 100%, inside: PU18%/PET82%)St}.

2 #4g 7K FARG || oA 2 F3g Tt

2tk Ao] FEAM T QHREL o Fro) BB 1) e A S8 grian

< 2 A2 7Y Y RERE e & 7S 2o Ao weg A& AR Hrs 4

v SIS &2 ghs YER AL ok =3 dA o I, <& 8>3 2 AR JePgT A& 9o

ggdolA 7hg &2 g /T it o)HE & A 7L SIAF B O 2 Al 154 254 354

Aoz B w §32e 25F¥d £ & 4 ok A4 o2 et A3 B-goll QlojME dhg

T3 Fo| A HAHOR 2 3 Bl Al Z AAL AL BE koA A [>AR3> A&

FAE Zom Yzt 2 7 74T do] 5o ANa>2A2 o2 et

ME ¥R 52 3 AT Y SFE

97t 2o o £8& A vebdo gk & 5. %90 X482 H2|xX|$ 22X H|n

P32 A gAe Fo &3 & F vk F34=

He] RS o] g A &g AT & AdH o2 YHE 7T Ale|l= AEse AA

e B thFdd £38 o 4 It AE FE2T g e Aog A g o

FAs - W) vl 3718 3 XgeE sy
4. THD AN E MEE A 4B ATE Ale] W nfEd sHET
3ttt AGEE A AAE A pEE
U SR Az Al ALSE= 7R, A2 0le) s e A23
3|

o
i3
X
b
fn

HA F 4 BA=E HAHse &
=2

AA M 4Fe] 22 F
3

Hel2 50l M S A7 Ao] M vhey 5

<®E 8> MASI MESSE "ot an
AR a2 273 A4
BLEg = . out:PU100% out:silicone100%
(] [o ] . 0 0, 0 ('] 0
- siliconel00% | PU20%/NY80% | . o171804/PETO0% | in: PUIS%/PET82%
A_,? & A A 640 51.9 16.8 20.1
(%) 2 A} 56.6 29.4 40.7
=P 73 A} i 85.8 915 95.8
NAB Ry A A 2] A 81.7 85.0 95.8
(%) Az 2 A} 978 70.0 97.5 94.2
2] $- 9 A ' 66.7 88.3 79.2
<H 9> MNEESS AUCHSt &AXH X[=EX
B7yaE g & 241 AA]2 4413 2414
A2 em) = 18.5 23 24 23
A= 19 18 18 18
e 37 46 48 46
2} (cm) .
HAE Aol W] v E4) 38 36 36 36
NFE %) o) A 60.68 56.4 56.3 64.72
A A} 62.32 39.9 56.1 4324
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AL S HME ASt 81=1010] FEIEAM L X250 2st o2 41
<# 10> ME| Szt H7E Alo] H2| olRY &2 O|AYIsEES} 4x1H U2 HHHLI(%)
- 712 HFE Mol H2| oiEHE g2, M2 : of2EY -
25|26 | 27|28 | 29|30 | 31| 32{33 | 34|35 | 36|37 | 38|39 | 40 | a1 |42 | a3 [EMEA A2
51 1 X X X X
52 X X X X
53 1 1 2 3 X X X X
54 i 1 3 3 4 7 1 X X X X
55 1 6 5 9 X X X X
56 11 2 1 1 13[12119] 7 2 X X X x
57 1 1 3 9 |21119{11 | 5 2 X X
58 1 2 5 1217116 | 6 1 X x
59 1 6 12110 4 1 1 X X
60 1 3 4 1 1 X X
61 1 3 1 X
62 1 1 1 X
63 1 1 X

glo} AAE9 YA AAl e A FEEE Lro
24 B SITHE 9).

el 9 AFLE Alo] vg] e 89 oy
=BT <E 1053 o] Yeigth HaEd 51-
63 cm, A& Alo] Wz PIEH £ 25-43em=E £
ZHo] vt & FA S EAARNA AME-H = A
] ste] WElEg et ATE Aol e vt
23 299 F /A 52 XeRAE Fien,
A A | E $£9m9 2EYXAL s A
HHAE AHEY, X8E e R XA F=
A5 A et

A 1(silicone 100%)2] 9= 712 18.5cm, AE
19cmE A 2t= 2 QA3 ow, ol= M EH 37em, AT
& Ato] Mg R £ 38emE THEOA T LS
& UL o] F <E 8>oA] ViERE 1S o83
of A Xl AL 64%E A A3, HElEE
60.68cm, A7< Alo] M vlf4d ¥l 62.32ecm7}
] wolu= Z o7 Uehtt) o] <¥ 10>9] A3E
Ate] Hz] ulgd gdle 83 Al dley,
AT EY A4S 61-63cm= AME &4 B3R, o
Bro 9¢ A7 B adh Ao vEpgt).

A 2(PU20%/Nylon80%)2] 73-$-= 712 23cm, Al
2 18em=z AZEHI gi%loH, o= HIUEY 46
cm, A1E Aol W] w2 E¢ 36cmE THEo]A|
3 UASE Y F Uk AFE Aol HY weR B3

[e]
A

o s
< Fx

==Y
ks

E(3Ah 51.9%8 AMS A3 69.9cm=z
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ol M EY 46cm, AT-E Alo] W] 2 £
36em= THEA L UL U F Uk AFE Aol
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Fag AP Fof A ES] AR AF- 94.2% stnh. g A3 E-&& HrF A, A
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