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'%%u,ﬁmﬁkﬁ?%ﬁ%m%mf,@%t%%k?é,mﬁ~mﬁo%ms%@§§,
RE, FIEESYHEL, ZOREHEICIHE ST Weight deviation, Body density, % body
fat, Body fat (kg), Body fat/Height, LBM (kg), LBM/Height &% & H LT, % body
fat DX 5 Body fat/Height, LBM/Height, Weight deviation % & DBEJR # # 5 L
T, 18 ~24 D F MBI B\ Tk, LBM/Height O 33kg M E D 8 &, FEFICH
RERLWEHEL, ZoEN 2Tkg UTOHEGIIZ, HAENERCALRVGEHELTI W
DT EWS Z L, %7, Body fat/Height DfEA kg D04 @ FlickIgHs
EH Thhbb, BEEIHEL ToOEN 3kg UToBARIE, FIEHHBIER A 7\ &)
ELTIVDTRRVSEWS Z L, &b, Body fat/Height OfE23kg LLIFT, LBM/
Height D2 27kg UTOBAH L, —b R] L HELTIVO TRV EWS Z &
F2E2oWT, REERT T

SENL, FA—HKk - FA—@EL2ETS, o7 TvI VY -BHLABEREFH L OME &
HARECOWCTHE - 2752 LItk - C, ZOHME HEAROHE SHLEETS
DI, 77 r—FERRI,

* BIEREAKLAE IR HE



KEP v 7« v A v = KREEEEREDEERK

2. B % O

M =t &R (Subjects)

1) Z7e—EF (19864 1 AcfTbhic@AAT 7 ¥ —BFERST BV TEE L BERBGEE
SPERIO VF 2 5 —BF LR Lic KA 194

2) BEEBE EENEY LAGBEERES, F7E-FFORE - FRACRIEVHEK - hEY
BT 5 BERBAEORE) 194

@ +% %

D kRS 7 —FFI19%, 4B EH E19%, HA38B0oHE, #E AR A EHE,
EBeE (hREE, EraBR), AUMEEE, ABREH, THEEE) OFHRIE{TeV, ZOFHECESWTZ S
€ —EF L BERL L OMBEO HEE - B 2T - 7.

2) KHRIE (Wis, KI5, LW, ERETH, Ak, KBTS, TE#H OHE % TR,
ZOWMEMEEHESNT, 7 7E-RF LGFEEE LORREOLE, RiFviT-7

3 E%ﬁ%?li6&%@%\%%%5%%%?6?%%&%\4\1, HxDfEEEYEBL, &
iz, Brozek %UD?HE(S%QL‘“C, REEED O IR R B L,

4 {EIgY k), BRIERFAE ko), HEEN (k&) ZHE (m) TERLUAME BREBIHAE ke
YEE (m) THRLUALESLEH LT, 7 —BFLEETERELORE  RF%T- 7%,

# (1 D=1.0913—0.00116X
(D=HEE, X=_LWED+ETETRERE
(2) F =(4.570/D—4.142)X 100
(F =fklgH®, D=6#EE)

. R KR IV EE

11 MREOFE - &k - E

1 # B (Age)
1) Rugby Players (R-P) DMERDOFEIL, 20.65THY, %D Range 13 18~245 TH
-t (Table 1),
2) HBEERE (P-E-S) DEBOFHEIZI8IFHTHH, £D Range (2 18~2IR T H -1
64—
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(Table 1),

@ = & (Body Height)

1) RP DEEDEHIX172.9cm TH D, %D Range 1% 165.0~181.0 TH -7 (Table
Do

2) PESOHFRODOEHIL, 173.9cm THH, ZD Range it 163.0~184.0 TH » 7
(Table 1),

R'P & PE:SDOFEHHEDOMIE, H1lcem DENDBD, FOEITFHEXECEHHNTDH
D, BERKETIR G, #-T, WL, A—FERLRLLTELSh L,

@& & E (Body Weight)

1) RP ODHKEODFEHEIL, 74.1kg TH Y, %D Range 1359.0~89.4TH -7z (Table 1),

2) P:E-S oEDFHIL, 73.7kg TH DY, %D Range i%59.0~86.0 TH -7 (Table
Do

R+'P & P:E-S OFHEEOMICH0.4kg DENH DN, FOEIFIFPHBEZOBHANTH
DEBRETIIR . - T, MHRFA—-BERERLLTEL 2\,

Table 1 Age, Height and Weight of Subjects
Group | Rughy Players Students
Variable (N=19 (N=19
Age X+SE 20.574:0. 34 18.89+0.18
& Range 18~24 18~21
Height X+SE 172.85+1. 24 173.91+1. 02
(cm) | Range 165.0~181.0 163.0~184.0
Weight X+SE 74.07+1.50 73.66+1.42
(kg | Range 59. 0~89. 4 59.0~86.0
2] B & (Girth)
O B (Chest Girth)

1D R-POHHEDFEEIL98.2cm TH D, %D Range 1386.0~112.5TH - 7= (Table 2),
2) PE-S OMBEDF#51293.6cm THH, D Range (% 85.0~102.0 TH -7z (Table

2)o

3) P+E-S oFHKHEZ100E LEBED R-P OHMMEIZIHI05TH - 7= (Fig. 1),
R‘P & PES OFEWHEORICH4. Tem DERD D, FOEITEFEEZETH -7 (0<0.01),
Z7E=-7vA YOI, F—H&k - A—AKEOKTEREFEDE K AN

Tiehb,

— 65 —
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@ B B (Abdominal Girth)

1) R+P DEFEOFHEIL 78.2cm TH Y, %+ Range 1371.0~88.0TH - 7= (Table 2),

2) P.E:SOIEHD¥#31380.8cm TH H, £ D Range (371.0~99.0TH -7 (Table 2),

3) P+E-S OFHEHET100E LA D RP OHMEIRMNT % TH -7 (Fig. 1),

R:P & P-E:S OFBHEHEDOMICH 2. Tem DENH DA, FOEIFERDIOLEADS
higv, LU, RP OffFI: P-E-S DEF X h/hSWHEAKH S,

@ E B (Upper-arm Girth)

1) i LRe

® R-P OfHE LEEAD¥ESEIE31.0cm THH, %O Range 1327.5~36.0TH -7z (Table
2o

® P:E-S offE BB OF¥E% 30.0cm TH H, £ D Range X 27.0~32.0 Th ot
(Table 2),

® P-E-S 0P EREA100& LoD RP OMMEIRHLI03TH - (Fig. 1o

R:P & PE-S o FiEME LEOMIIC, #1 cm DEND D0, TDEIL, FEKRDDOT
S AN

2) R R

@® R-P OJEf EBEOFEHEIE33.9cm TH b, £ D Range 1330.0~40.0TH - 7= (Table
2o

® P+E-S o EBEOFEEIL 32.6cm THDH, %D Range i%, 29.0~36.0 TH -7
(Table 2),

® P-E-S OFHEM EREZ100& LD RP OMMEXH104TH - 7o (Fig. Do

R+P & P-E-S OFWEM EHROMICH 1.3cm OEVDH DD, TOEIEEZELIEDD
P (A AN

4) @i B B (Forearm Girth)
1) R-P Rl » FH1327.8cm TH H, % ® Range 1325.0~30.5T2H - 7= (Table D,
2) P-E-S ORjEEHADOFHEIL 27.6cm TH D, %D Range (% 24.5~30.5TH ~ 7z (Table
2)o
3) P-E-S O FHHiBE%100& LcBED R-P OMXHMEZHIOLTH -7 (Fig. Do
— 66 —
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ReP & P+E+S DR E ORITH0.3cm DEND LM, FDEFTEELL DT,

(6) X B8 B (Thigh Girth)

R-P O KRERFEIDOFIH1Z57.2cm TH D, %D Range 1151.5~66.0TH -7 (Table 2),

2) P-E-S oKXBEDFHL 56.9cm THH, %+ @ Range (% 51.0~63.0TH -7z (Table
2o

3) P-E-S o FHAREEFEA100& LD R-P DAEREIZ100.6TH -7 (Fig. 1.

R:P & P-E-S O ARRIDOMIZHIO0. 3cm DEND B, FOEIEELS D TiLicls,

(8 T K M (Calf Girth)

1) R-P OTRADFHIL38.5cm TH D, D Range 1335.5~40.5TH -7 (Table 2),

2) P:E-S OTRREDFEIL 39.6cm TH Y, £ Range 1% 35.0~43.0TH -7 (Table
2)o

3) P-E-S OFHTHRAZ100& LD RP OMHEMEIXINIT%S TH - (Fig. 1,

R+P & P-E-S DFETIRE ORI lem DEDLD B2, ZOEIXEFEEL LD TIL/L L,

EiRo XS, FUMULLRAE6MAD > bHEEENBD bRcDIX, WEHOKRK 57, Tk

Table 2 Body Girth of Subjects

Group

Rugby Players Students
Var‘iable — (N=19) (N=19
X+SE 98, 21+1. 22 93. 55-1. 07
Chest
Range 86.0~112.5 85.0~102.0
Abd X+SE 78.180. 95 80.84+1. 45
omen Range 71. 0~88. 0 71.0~99. 0
X+SE 31,030, 45 30. 030, 34
Upperarm Range 27.5~36.0 27.0~32.0
(flex) | g4 op 33, 89-£0. 50 32, 63-£0. 37
Range 30. 0~40.0 29.0~36.0
- X+SE 97.840. 28 27. 58-£0. 31
orearm Range 95.0~30. 5 94. 5~30. 5
_ X+SE 57. 21+0. 64 56. 87£0. 75
Thigh
Range 51. 5~66. 0 51.0~63.0
it X+SE 38. 53-50. 40 39. 63+0. 45
4 Range 35, 5~40. 5 35. 0~43.0
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110~

100
] -+--Students (P*E+S)

-+--Rugby Players (R*P)
(Girth of P*E*S=100%)

9G,-
80+~
70+
60
50+
40+
30+
20

10+
(%)

Abdomen Upperarm Upperarm Forearfn Thigh
(Flex) (%3 : p<0.01)

Fig.1 Comparison of the Body Girth of Rugby Players with those of Students.

bbb, 77E=T v v -BOREY, AEEEEFORBICHNTHECATH w7, WHE
A O FHIERAZ 2T, WREEICEEZELRRD bivieh - 7,

3] K THEHE (Skinfold Thickness)

(1) HEBRAE/E (Chest Skinfolds)

1) R-P DMaElpzieE D ¥ 5.0mm TH Y, £ D Range 1£3.0~9.0TH -7 (Table
Do

2) PeE:S O B © F#HE1L 11.7Tmm TH bH, Z O Range X 4.0~23.0 THoi
(Table 3),

3) P+E:S OFEBHWEHEIRELX100E LD R-P DHEMERKIL3TH -1z (Fig. 2),
R'P & P+E-S O FHRHEIEEDOMICH 6. Tmm OEXRDH D, LOERXEENLID TH
% (P<0.00D), Tibb, F/E—-7vA v —DRTEEER FA—HKk A—@EOHFR
BA ORI EIREC T, 0.1%KETHERC/NTH 5,

(2) HIEEBRAE/E (Abdominal Skinfolds)
1) R-P DOEHEIEEDFHE 8.5mm THH, %D Range (35.0~17. 0TH -7 (Table
3o

2) P-E-S OEWEIBEDFL 18.9mm TH », D Range 12 9.0~33.0 TH-7C



Rt v 7 Fvd ¥ — L KEEERE A DFHR

(Table 3),
3) P-E-S OPHEHEIEELX100L LD R-P OEMEIZFLGTSH - (Fig. 2),
R‘P & P-E-S O VEBEEHMEIEEOHIH 10. dmm OEMRH H, TOEXEENLDIDOTD
%5 (0<0.001), Tibb, 77E—-FvAY—DEHEREER FA—FK + A—fEOFFE
BADEREIRBECHRT, 0.1%KETEERCNTH S,

(3) LEWBEERRAEE (Triceps Skinfolds)

1) ReP O Lt iigE DSk 6.7mm TH h, %@ Range X 4.0~10.0 THo %
(Table 3),

2) P+E:S O LB EIREDFEHIE 14.2mm TH H, +D Range 1% 6.0~23.0 TH 3
(Table 3),

3) P:E+S ORI MEIREA100& LicBRD R-P HHEIZN47TTH - = (Fig. D,

RP & PE-S OV LEiHMEIEEOMICH 7.5mm DERD Y, TOEIIERNL b D
Thb @<0.00D), Tibb F7—-7va Y- LBELEEER A—FK - - A—FE
DERERFED EREMEIREC T, 0.1%KETHEFRNTH S,

(4) EBRBETEEEAEE (Subscuplar Skinfolds)

D RP OEFRETHERIEEDOFEIH.0OmmTH b, % Range 136.0~14.0TH » 7=
(Table 3,

2) P:E:S OEFBETHERIEEDOFEEIL 17.0mm TH Y, ZD Range 1110.0~30.0TH
~ 7z (Table 3),

3) P:E:S OFHERETHEIEEL 100& LD RP DHEMEIHS3TH -7 (Fig.
2o

R'P & P-E:S O FHEFRETHEBEORICHK 8. 1mm DENH D, TOERIFE
DTH% (<0.00D), Tibb, /-7 v vY—-—OFFRETHREKBER FEEREMEOR
FETHEEECHRT, 0L1ZKETEEBNTH S,

(5) BIRESRIEE (Forearm Skinfolds)
1) ReP OHilEHMEEE © ¥ 3.6mm THbH, %D Range (¥ 2.0~5.0 TH » =
(Table 3),
2) P-E-S OHiBEHEREDFEL 7.1mm THH, % Range X 2.0~12.0 TH -7
(Table 3),
69 —
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3) P-E-S DEHRIMEHMEIEES &£ 100 LD RP DAHMEINE0TH -7 (Fig. 2.
R:P & P-E-S OFIGHIMMEREDOMIC, #3.5mm DENH D, TOE X FERLDLOD
ThHDH @<0.00D, Tiobb, 77¥—7 VA Y —ORBEHEIEERDR KEEREDHBT K
JRE B LT, 0.1%KETERI/NTH B,

(6) KHEBERRZAE/E (Thigh Skinfolds)

1D R-POXBHEBEDFHRT. Tmm TH Y, %D Rangel35.0~12.0TH -7 (Table
3o '

2) P:E:S OKEEHEIEEDFEEIL 16.9mm THbH, %D Range 11 7.0~25.0 TH -1
(Table 3),

3) P+E:S OFHKERHEIEEY 100 & LicBEO RP OHXHEIZSTH -7 (Fig. 2),

R'P & P-E-S OXBEHEIBEORIICH 9.2mm 0ENRD Y, ZOE R HELIDOTHS
P<0.00D, Tixbb, 777 vA v —0OKRBEEEREE HEESEE O KBHEIERC
HEE LT, 0.1%KETHERI/NTH S,

(1) THEREBRBEE (Calf Skinfolds)

Table 3 Skinfold thickness of Subjects

Group Rugby Players Students
Variable — (N=19) (N =19
Cheat X+SE 5.0+0. 38 11.68:£1.19 |
s Range 3.0~9.0 4.0~23.0
Abd X+SE 8.53-0. 78 18.89+1. 70
ome:
men Range 5.0~17.0 9.0~33.0
. X+SE 6. 680. 35 14. 21+1. 05
rieeps Range 4.0~10.0 6.0~23.0
Sub ) X4+SE 8.95+0. 41 17.041. 47
ubscupiar | poange 6. 0~14.0 10. 0~30.0
X+SE 3,580, 22 7.1140. 61
Forearm
Range 2.0~5.0 2.0~12.0
X+SE 7.68+0.93 16. 89 1. 22
Thigh 80
Range 5.0~12.0 7.0~25.0
it X+SE 4.84+0. 58 12.1141.01
a
Range 2.0~8.0 2.0~19.0
Triceps X4+SE 15. 634-0. 71 31.214+2.16
Subscuplar | Range 10. 0~22. 0 18. 0~48. 0




KFED y 7 o F A v — & KERE KRB A O AR
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100 [ m ] ] ]
00 L [J--Students (P*E-S)
§'+'Rugby Players (R+P)

(Skinfolds of P+E+S=100%)

80 -
70 b
60 -
50 -
40 -

T

30
20 +
10 -
)| SERA ,

Chest Ahdomen Triceps Subscuplar Forearm  Thigh Calf
(%3 % 1 p<0.001)

VLTI

Fig.2 Comparison of the Skinfold thickness of Rugby Players with those of Students

1D R-P ODTFEEEEIEE © F 513 4.8mm TH », %D Range (%, 2.0~8.0 THoi
.(Table 3),

2) P-E-S O TRRHEKEEDFEIX 12.1mm TH Y, Z® Range 11 2.0~19.0 TH -1z
(Table 3),

3) P-E:S OFHEHTREEEEL 100 & Lk R-P OMRHEIZF0TH > 7= (Fig. 2.

RP & P-E'S O TR EIBEDOMICK 7.3mm DENSH D, LOEIFERLIDOTH S
(0<0.00), Tichb, F7E—TF 11 ¥ —DOFRBERER FFRBEEDTREELIREE
HELT, 0.1%KETHERR/NTH S,

kiR ks, 4@, MELL THMEOERBRETRTRENWT, Z/7e—-7 Vv, v —DKR
Eir, hEEREORBECHELT, 0.1%2 KETEEZEI/NTH D, AEREEDOKEKEED
40~53% DEFHNIEDH b, & UTESTUTTH -7,

4] 4 # i (Body Composition)

(1) & % E (Body Density)
1) R*P D% EDOFEIT1.0732TH Y, = ®D Range 131.0658~1.0797 ThH - Iz (Table

D,
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2) P:E-S DHEEDFHIL 1.0551 THY, £D Range (X 1.0357~1.0705 TH - 7=
(Table 4),

3) PE-S DHEEX100L LD RP OMHEREIZI02TH - % (Fig. 3)s

R-P & P-E:S D PBHEFEEORIC 0.0180 OENH D, £ DETEELRLDOTHS (<
0.001)

Tiebb, 77¢—-7 vt ¥ —DFKEER BEEEEAOERBECHBELT, 0.1% KET
BRERCATH S,

(2) & B M5 # (% Body Fat)

1) R:P DHIEMEDFEHEIL11.6% TH Y, D Range %, 9.1~14.6 TH -7z (Table
4,

2) P-E:S O{fBHRDOFEHIE 19%TH H, £ Range 13 12.7~26.1 TH -7 (Table
s

3) P+E'S ©% Body Fat #100& L7zB® RP ©% Body Fat (3#961Th - %= (Fig. 3),

4) P+E-S © % Body Fat 3, R‘P ® % Body Fat ® 1.6 f5KTh -7,

R'P & PE‘S © % Body Fat D 7.3%DERH D, TOEIFERELI D TH 5
(P<0.001),

Thbb, F/E—F LAY —D % Body Fat &, hBEEHEOLORHEEE L T, 0.1%
KETHERCD I,

(3 # B B (k&) (Body Fat)

1) R<P © Body Fat ®¥159i3 8.7kg TH H, %D Range 1%6.0~13.0TH - 7= (Table
4,

2) P+E:S ® Body Fat D2 14.1kg TH b, * O Range it 8.9~23.3 Tho1=
(Table 4),

3) P'E:S © Body Fat #100& L7cEE®D R-P DHMELFHELITH -7 (Fig. 3o

4) P+E-S © Body Fat %, R*P ® Body Fat D 1.6 ff K TH » 7z,

R'P & P-E-S @ Body Fat D[Eciz 5.4kg DEN B b, TOEIEFEKRD D TH 5
(P<0.001),

Thbb, 77E-7vAv-OKIEN k) XHFEBEEREOKEN ko) THANT, 0.1%
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KETHRRADR,

@ HR1m H7Y DEIEES (Body fat/Height)

1) RP DHER1mbih D4R (B-F/H) OFEHEit 4.9kg THYH, #D Range 113.6
~7.6 TH -7z (Table 4),

2) P-E:S © B-F/H D¥#i2 8.1kg ThbH, *D Range 115.2~13.2Th -7 (Table
4

3) P-E-S © B-F/H %100& L#EED R-P DHMEIZH62TH -7,

R'P & P-E:S © B-F/H Oficiz 3.1kg DERH b,
(P<0.001),

Thhbb, 778—-7vIY-DHFR 1 mbl ) DEIEN k) 1%, KEEEELEOHEE1Im
Bl DEREN (ke) B LT, 0.1%KETHEBERD,

LTOEZER SO TH D

() BRIEFHGSE (LBM)

1) R‘P ©» LBM D¥#i365.4kg TH b, % O Range (3 52.9~74.6 TH - 7= (Table
4o

2) P-E:S © LBM DF#i% 59.6kg TH Y, %~ Range 13 49.6~59.8TH - = (Table
e

Table 4 Body Composition of Subjects

e N Group | Rugby Players Students
Variable I (N=19 (N=19
) X-+SE 1.0732+£0.0008 | 1.0551+0. 0025
Body density
Range 1.0658~1.0797 | 1.0357~1.0705
X+SE 11.6340. 32 18.96-+1. 03
% Body fat
% Body fat | oo nge 9. 06~14. 58 12. 70~26. 06
Body fat X+SE 8.65+0. 36 14.07+1.17
(kg) | Range 6.01~13.03 8.99~23. 25
Body fat,” X+SE 4.99+0. 20 8.07+0. 52
Height | Range 3.57~7.59 5.15~13, 16
LBM X+SE 65. 4341, 24 59.59+1.11
(kg) | Range 52. 87~174. 55 49.57~69.78
X+SE 37.82+0. 56 34.2340.50
LBM,~ Height
/Height | b o ge 32, 65~44. 47 30. 18~38. 07
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110} it

100
904
80 -
70+
60 +
50 -
40
30
20r

10
(%)

[J-+-Students (P+13+S)
“**Rugby Players (R+P)

5O 0K HOHOK

Body Composition of
< P-E-S=100% )

VT,

Body %Body Body Body fat LBM LBM MO% 1 p<0.01
density  fat fat(kg) Height (kg) Height O%0OK T p<0.001

Fig.3 Comparison of the Body Composition of Rugby Players
with those of Students.

3) P'E:S ® LBM %100 & L7zED ReP OAXHtZ#110TH -7 (Fig. 3o

R'P & P-E-S ®» LBM Oflicit 5.8kg OEMRDHH, TOERIERRDI D TH 5 @<

0.01)
Febb, F/E—F UM Y- ORBHHE (e 1%, FERBE O RIRHGE (ko) ik

NT, 1 BKETHEBRRLCRTH S,

(6) HE 1m H1zY DBRASIHAFE (LBM/Height)

1) R'P oHE1Imbih DRIEHHAE LBM/H) O-Fi3ik 37.8kg THbh, D Range
i3, 32.7~44.5TH -7z (Table 4,

2) P:E-S » LBM/H Dt 34.2kg TH b, % O Range (L 30.2~38.1 Th-7c

(Table 4),
3) P-E-S ® LBM/H #100& Lo R-P OHEIMNEZFKI1I0TH >7c (Fig. 3.

R'P & P-E-S » LBM/H Dt 3.6kg DEBH D, LTOEXFERLHDTHS @<
0.0, FTibb, F/E-F 1Y —0&R1mbi ) OBRBIFE ke 1% B ERED
HE1m b b ORIEHGE (ke B LT ZKETHERICATH 5.
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RO, RERCELTE, /-7 v v -1, A—%E - A—@EOHREER
EEHB LT, HHoEEAROIEECHIRIBIHFRIXIOZBEATSH , KR Hic
397 RRE DT\,

3 HELREBE (LHESD-+-BRETHEER &ORF

hE (kg) &KIRE (J:%%“‘B%—FEF”H‘—F*K) (mm) & O BEfREKRLICS DN Fig. 4 ThH
B ‘

@HITEDLLTHS RP BHOMKEE FIEEOMBGRIIT» =0.3965Th v, HE/HEL
Tz 7o,

Tiebb, REOEVWENKREIRNTHS LiXvxit,

—75, OHITERLTH %S P-E-S HOKE L FIEFEDOHBEFREL 7 =0.4481TH b, 5%
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