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A Comparison of Anthropometric Characteristics among Competition Level
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Abstract

Anthropometric characteristics have been considered as useful indicators for athletic
performance in rugby. However, there has been no detailed report on anthropometric
characteristics of Japanese college rugby players. The purpose of this study was therefore
to investigate differences in anthropometric characteristics of college rugby players who
participate in different competition levels. A total of 101 players that consist of 49 forwards
(FWs: aged 20.4:£1.4 years old, 10+3.5 years of participation) and 52 backs (BKs: aged 19.8+1.3
years old, 11.5+4.0 years of participation) from a college rugby team participated the study.
Participants were categorized into official competition members (Sr) (19 FWs and 20 BK5s)
and the rest (Jr) (30 FWs and 32 BKs). Anthropometry using the ISAK protocol (stature, body
mass and eight skinfolds) and a body composition assessment using the underwater weighing
(UWW) were conducted. Anthropometric indices (sum of upper limb skinfolds [US], sum of
trunk region skinfolds[TS], sum of lower limb skinfolds [LS], sum of eight skinfolds [X8SF],
body mass index [BMI] and lean mass index [LMI] were calculated from anthropometry while
a percentage body fat [%FAT] and lean body mass [LBM] were estimated from the UWW.
Both FWs and BKs showed significant differences in stature, US, LS, X8SF, LMI, and LBM
between Sr and Jr players (p<0.05). In addition, JrBKs had significantly (p<0.05) greater
%FAT compared with Sr BKs. The present study revealed differences in anthropometric
characteristics in college rugby players of different competition levels.
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F7E—, BAEHN, SRRR, R

[Football Science Vol.18, 15-21, 2021]

Football Science Vol.18, 15-21, 2021 15
http://www.jssf.net/home.html



HhEE

1. #8

FrE—a=F>r (LIF, 77¥—) 1%, 156 ATIirbh
AT TH, BE=NRTyvrHhEDIALE I T L— LT
AR T =V FRAT) v b ERERD R LAT ) B A
R—2TH% (Duthie et al, 2003). K> a3 &, Bl
WWETZ28AND7+T—F (FWs) LRFIMET L7
ANDIxy 7 A2 (BKs) @ 2212KE 5HHE N5 (Nicholas,
1997). FWsidt v 7L — (A2 T L - T4 T T 1)
WCBbHY, BKs W dbar s 2 b 7L —5»%< (Deutsch
et al, 2007), BKs %, FWs & 1) dEATHEER A7) ~
M A2 & DT S (Cahill et al, 2013). 20D
EHCRY Y a vy TT LD R L Z L5, FWs
& BKs DR - BRI D 72 5 (Stoop et al, 2019).

Za—=T—=F Y NRA VT T Y R EDT T —iE5HE
Tld BKs & FWs Ot - IR O k% 17 > 725617
JEi13% <, FWs (2 BKs LB L THRPE L, FREHNE
W TIE R <, IR (BFAT) 36 < B TIRITE
M vs, BIRHIAE (Lean Body Mass: LBM) & % \»
CEDHEENTWS (Zemski et al, 2015 ; Stoop et al,
2019). & 512, Duthie et al. (2003) (i L~V oS 7
52 LT, BE KE, FEHRIGECYDH L L 2HE
LC\w»%. Fontana et al. (2015) &, EEL )L 171
EYary 27 EYa r OEFOMRE - RO L
AT THY, FRHLARNVIELL LI L THENE L,
IR, BRIRAESE W L2 HE LTV 5.
Dbz ens, 778 —#FOMRE - GHEMBIL FWs -
BKs & DISHEB L ANV R L LT, FE, fH,
LBM REHiEICECEH L. ZDLHIZ, F7E—#EF
DEE - BRI T 78 =87 4+ —< VA ET L 2
LIZIASHTHY) (Baker and Newton, 2008; Quarrie and
Wilson, 2000; Gabbett, 2009), Z®D7®, 77 —FEFD
AE - AR OEZ LIRS 2 L ITEETH 5.

77 E—RBEEICBWV T, Va7l s TaIick
SRR FEIRE SR E LTHRIEE 740 PV, F7E—8
7+ =< Y ADERIZONTDEL L OIEIFTHNTED
(Zemski et al, 2015; Fontana et al, 2015; Argus et al,
2012; Darrall-Jones et al, 2016), &# 7 I —IZBWVTD
ZEMEHTREN TS, Fin, LXWVHIOES 7T =2
BT 54E - GEEDOSEEDPRE SN T L Z LI1T#E
FORMMZEBILB L URESR ML —=2 7 Tur I 0%
TERR T % EC&> (IWFiE2y, 2018). LA LZAads,
RIET 7 E—RPETRE LR - SIS OHE 12D
v CaglEa, 2017 FIE L, 2009 ¢ 8 &),
2007 5 IIFIE2, 2018). T—F 2 HBR L T L zo12id,
ZBEORED SN2 [A— D FETEFHZ L TW DD
B, INHOMEIIBWTHHELESRE-TEY,
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A% - IR OB E WA G T & 2IRRBIC e\,

77— EI BT 5 HE - FERMAROHE TIE,
Dual Energy X-ray Absorptiometry % (DXA %) DAtz
%, The International Society for the Advancement of
Kinanthropometry (ISAK) #£#£(2 X % BREHIED 5%
CHWBHNTB Y (Zemski et al, 2015; Fontana et al,
2015), FEMME & L CORTIRIIE 8 SALAHI A E & 2
THEIGIE 7 HB A 2 W TH 9 % Lean Mass Index
(LMID) (Slater et al, 2006) 23{FH &N Tw 5. LMI (4,
SREHIED S BRIEN = 2 #HE T 516 TH ), DXA &
&t 432 8— XY MEOLBM & IEE ISR VAHBIR
FRASFRD ST 5% (Slater et al, 2006). & 512, #ifk
LARVOENCHEET 2L LT, LT & D TR
JEDFAGIZONWTOHE &N Twab (Till et al, 2017). L
WLGEDS, KT 7 —EFIZBWTINLOEEYH
WEEBEIIIE AL EINTEST (EARITZS, 2017), I
HbIhTnzw,

Z ZTARMIETIE, AHKRFET 7 E—R#F 2RI,
ISAK #: & K EEAFED: (Underwater Weighting method:
UWW) % BTt & S HHBEZ O 21235 2 &,
F[EF—LHNTRI Y 3 VRNSEFR LNV TOEK - &
R Z i 5 2 EZHINE Uiz 1w, s ORFifilC
7 7 ¥ —RZETH S T2 LML & A5 T Bg
JE 43 A DB O WT L MEIHE & L7

2. Bk
21. WHEE

MR KT 7V — R A 7V — 70 A KRFEICHET
577 —EF 101 %4 (FWs : 494 (#6204 = 14 5%,
WP 10 = 354F), BKs: 524 (fF#5198 = 1.35%, i
FIE 115 £ 404F) #RREHEL Lz, HEEDOF — LNH:
Fe L AOVITEEE ST - Hdft L NVEEZREIICEE L,
KR A N—THDHL =7 (Sr) FWs:19%, BKs :
204) ER/RE A N—TlE WY 227 (Jr) FWs:
30 %, BKs : 32 % ) O IR L /2. ARBFZEIZHERS
KFEBET A 7 THA Y EMRERMEHZR R L )RR S
(H30-1S), FHEIET I S 13 0m & H8EIC Tfze o &
BEedPL, HFHICTHEZRZ) A TEBL.

2.2. BIFEIEH
221, 58

SRR
S, fhE, SHHOKE MRIE (skinfold) (LJii — 5
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ek, B TE, LRE=SEE, BE s, LR

The International Society for the Advancement of
Kinanthropometry (ISAK) OFHEIFHEIZHID (Stewart
et al, 2011), MRED ANy YOI % HEH L 72IRETIT-
7z, & TOFHINL ISAK 7 5 F85%E & %) 72 ISAK Level 2
U Level 3 0 B EEHIIBRTA 7L —X > (TH) Ok
L— =V 7HEH O 15 R~ 18 DR IZfT - 72, B R
ISAK 3= Cl/hHAZ % 01 ecm & L7, AEIIEEARER
(WB-150 R—=)v % A4 7, TANITA) %=\, /A% 0.1
kg & L72. B FIEEIZN—~<y 7% v 1) 25— (Baty
International Ltd, Burgess Hill, UK) % F vy, f/NEATIE 0.1
mm & LCEHll 24T -7, & TOEHIZBWT 2R OFH
AT 2 vy, ISAK 33k @ 5 3L % 2512 (Norton and
Olds, 1996), HE L AE T 2 ORI 5 DRlEH N
ML %LLLE, B TIRIFE CILERENS B L2 724
W3 M BEORMETR o7 20EEHI% 4T 7% - 72HHH Tl
YIME% | 3 EHE % 47 7% o 72385 B rh e fif % B hkics o
AR R & L CRAER L7z 1, ARWFZEORIE R N
2L, FR-HRET 1 % K, 2 TIEHET3 %Ki THh -
7z

EAREHA A & FICRAL O B2 T HRIAIEAT (i — BE A %6,
FE=BEAES, TH A TER), AREEAL o T RIEER (B
EHEMES, LR E AT, M), FIBGEAL O B AR
JEAT CRBRETES, TRRANME), K FNRIGIE 8 TRALAFI,
Body Mass Index (BMI) & Lean Mass Index (LMI) %
B L7 BMIIX, HED % LMEMEKETOREZ A
LlzHICHWSLNTEY (RES, 2006), AE (kg) / &
£ (m)?oRXEHwTHEBR Lz LMLIZBRIE R EOF
lilCHWERTEY, EfTEREZSEIC, #hE (kg /K
THRIAIE 7 HE KA (mm)* OR % FwCHH L7 (Slater
et al, 2006). #R% x 1213, Slater et al. (2006) 12X V) ¥k
HENTWAEFW 1212013, BK 1212 0.14 D& R L 7-.

2.2.2. B{&HHEK

AR OFHINZ I UWW (A&D # AD-6204) % Fiv:,
BFAT & LBM # & L72. &TOMEIRTF — 2 Mgk~
DATA ANy —IZHE L, HERERDH 2% B
Y L7z WRBFIIZ ANy Y DA FEE L7 IRAE TR
WOTL—LIZELE720L, 8% K P2 72#I1C
RARMHEIT) X )RR L7z, KM TR O/RE % K
HmfkE L L7z W 3T, P e s L7,
P ddEER GRAE (m) = (00201 x & & +0.0124
X A f—2447) x 1000)) (HEH, 2002) 25K 7z K
TN DK FEIZK P ARERIZER OKE (36 ~38C) 12
BULMEEMH L. BEEEEKLPTORE/ (K
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HCORE - KFMARE) /KROLE) oz (HAFR
F45 1993) WERH O G EE % RO 7-1%12, Brozek O
(%FAT = (4570 +~ A% —4.142) x 100) (Brozek et
al, 1963) %\ %FAT ##fE5€ L7z, LBM &, Hiish
72 %FAT v/ (LBM = #hE (kg) - (kE (kg) /
FAT (%) /100)) 70 SEH L7z

2.3. fREtFEIT

RIFFEIC BT 5 4HE OfEIX, & TFHE (Mean) =+
LiEfR 7 (SD) T/R L7z #EaFLEIE, IBM SPSS for
windows (version 24, IBM) # i\ TAT o7z, &6 N727—
Z\XE D 729 D Levene OE & 1T\ IEFL 5 & HE
L7z, FWs & BKs €N TN OB L NV TOREE T
572012, FIED 7\ Student O t Mi%E & IV TH &R
ExATo72. WMatFWEEAKE(D) 15 %AKmE Lz %)
21t Cohen(d) O FFEICEYEH LA ORKRENW,
2008).

3. BR
3.1. FWs DR L NIVICH (T B s

FWs Off#% - GAMR O£ % Table 1177, i
ESrAJr LD AFEIIEL (p =002, d=069, KE
WCHEBERZIA LN o72 (p=011, d =048). KT
FEIE L Sr A% Jr & el L ¢, BB FRRIHER (p = 0.01,
d = 078), FHE FIRIFER (p<001, d = 103) &K
WRHAIE 8 TAZAAT (p =001, d = 0.75) PHEIA%h -
72, FBMLICAEERETZALN D572 (p = 090,
d=004), LMIIZSr A Jr iCHRTHEEICKE o7
=001, d =086). H|Z, UWNWIZX2HEMETIE%
FAT ICHERZEZA SN L7278 (p =009, d = 053),
LBMIZSrA3Jr £ W 3 F&EICEH, 572 (p = 001,d = 0.79).

3.2. BKs D L ANJLICE T 5 B

BKs Ok - G OKHE % Table 212783, Srid
JridHE (p=003 d=063) &KE (p=004 d
= 067) PEEIZKE -7 E512, ETIEFEER, Sr
O PR FHRIFER (p = 001, d = 072), THR TR
JEAI (p = 0.02,d = 0.68), Bz THRBAIE 8 HRALARA (p = 0.04,
d=060) »Jr LV HEEIIAL2-72 Srid, LMI Off
BIr D BAEEICKE L (p<001, d =096), UWW (2
£%%FAT HHEICA %< (p =003, d=067), LBM
WHBEIZEDP -7 (p<001, d=097).
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Table 1 Comparison of anthropometric characteristics of FWs

Sr (n=19) Jr(n=30)

Mean + SD Mean + SD Effect size (d)
Basic
Height (cm) 178.1 + 6.7 173.7 + 6.2 0.02 * 0.69
Body Mass (kg) 95.1 £ 75 909 + 94 0.11 0.48
Skinfolds
Sum of upper limb sf. (mm) 30.1 + 6.2 36.1 + 8.5 0.01 * 0.78
Sum of trank region sf (mm) 63.1 = 18.6 683 = 203 0.37 0.26
Sum of lower limb sf. (mm) 165 + 3.9 265 £ 119 <0.01 ** 1.03
Sum of 8 skinfolds (mm) 109.7 + 233 1309 + 31.1 0.01 * 0.75
Indices
Body mass index (kg / m2) 30,0 =+ 1.9 30.1 = 23 0.90 0.04
Lean mass index (kg / mmx) 529 + 4.1 492 + 43 0.01 * 0.86
UWW
%FAT (%) 149 + 3.8 169 + 3.7 0.09 0.53
Lean body mass (kg) 81.3 = 6.1 76.1 = 7.0 0.01 * 0.79

*=p<0.05, **=p<0.01
4. Z& EWVZ EATRENT

KIFFEIL, RIBKRFET 7 — BT E2 R RIZHTF— LT
DALV VI BT B84 - SR i L, K7
7E—BRFOME - BHRHRAEHO»CTLZEHE L
7o, RWENLS, R, BB TR SEMRFIORE TR
WHE, LMI, LBM 12 FWs, BKs & b 12Sr28Jr £ ) K&
{, BKs TORSridJr L VAREIKE L, BWFAT 23/h

18

2007 4F L 2011 FFDT =V FAy TR LT — 4%
wWHE LR T, ZV—7) — 7@ ENE T ALE &
HELTHEENEL, AEFEV EAMEINTVS
(Barr et al, 2014). BEFNEVWI LIE Ty v I VR T A ¥
7Y NOBICAFICEE (LTFIE2, 2018), fRKEATE W
ZLidarsy s baig )Ry ETHMICOEMIZZIOZ
ENTEDL (B, 2007) ZES, BENEL, KEDN

Table 2 Comparison of anthropometric characteristics of BKs

Sr (n=20) Jr(n=32)

Mean + SD Mean = SD p value Effect size (d)
Basic
Height (cm) 1732 + 53 1703 + 4.1 0.03 * 0.63
Body Mass (kg) 79.8 + 6.3 763 + 4.4 0.04 * 0.67
Skinfold
Sum of upper limb sf. (mm) 228 + 43 26.1 + 4.8 0.01 = 0.72
Sum of trank region sf (mm) 50.5 + 13.8 56.0 = 11.3 0.12 0.45
Sum of lower limb sf. (mm) 158 + 3.8 192 + 5.6 0.02 * 0.68
Sum of 8 skinfolds (mm) 78.1 + 19.0 88.5 £ 159 0.04 * 0.60
Indices
Body mass index (kg / m2) 266 + 09 263 + 1.1 0.41 0.23
Lean mass index (kg / mm x) 450 + 3.6 422 + 24 <0.01 = 0.96
UWW
%FAT (%) 10.8 £ 2.7 126 £ 2.5 0.03 * 0.67
Lean body mass (kg) 71.8 + 5.1 674 + 4.1 <0.01 *=* 0.97

*=P<0.05, **=P <0.01
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FENZLIETTE— T =< VAICHRITH L. KiF%E
DOFER L Srid Jr &L L TFWs, BKs #LicHEIZE <,
Fontana et al. (2015) % Duthie et al. (2003) ®#i5 & [H]
MO Th o7 72, SrOBKsIIFEEL TN LA 5,
Sriday sy MIAEMZEEERE LTV EWR 5,

=7, BRI TH2REOFEL KL EKIEETH S
BMI Tid Sr & Jr ® FWs, BKs IZHE LR ZIT 2o 72,
CHOZEMNL, Srk Jrix BMI 72T % /LA & FEEO MK
ABHELTW/IEWZ D, LA L% S, BMIL IS AHLE
RERBL TRV A5, BFOMRIIEH A= % 57
THIEEFTER. HARRIENEZ &0 ERMED 7
FE—=NT =< ALBEEND D Z & (Baker and
Newton, 2008; Quarrie and Wilson, 2000; Gabbett, 2009)
BETOLNTWDS Z LA, BMI DA TET % 53
HZEIIWEETH ), BMI & 312 BARKLK % -5 4 40
Db,

RIFFE D FARMLEE O F1x, FWs, BKs 4512 Sr i Jr
L 0EIRG A 7% <, BRIRIMAESEA o7z, T2 &
5, BRISHTLZHREDLEIEFE U TH AL 5
CEERRLTWS., F7E—MBEEORFEHRE L2k
FifgECld, TuEFIEEI TOREFERCT I F 2T EFI
e, IR A7 BRIRAEDIE W Z L AHiE S
CTw% (Fontana et al, 2015; Tanner and Gore, 2012).
ARERIE, BEEL NV OEWET LARGET 2 L 725k
TIFZE & FAER DI TH o 72, & HIZHRATHIRICB W T,
LBM BSEVEFOF AT —HHEIIBWTHFTH - 72
(Pasin et al, 2017) Z & 205, BEERBAAEZSL D AT
aAYF 7 MIBWTHATHL, 20260 Srit]r
IV TE—RT 5 =< Y ACHN G GHERE TH -7k
W2 5.

RE T L7z LML, KT HRESE & RE 2 6 B
Witk B DR % 47 9 FREECTH ), Slater et al. (2006) &
I2E ) DXAEREL 432 8= A Y MEDLBM &0
ZURUDPRRO LN T D, KRIFZED LMI DR % + — A
VT OIEDS 26D T 7 I —#F (Tanner
and Gore, 2012) (FWs O KRY ¥ a v OFiF 546 ~
599 kg/mm*, BKs D& RT T a v DY DIE : 447 ~
489 kg/mm*) LKL TAS L, ARWFFED Sr & FWs &
529 = 41 kg/mm”*, BKs 13 450 = 36 kg/mm* TH 1, 4}
A7 7E—#F L)L LMIOBEIDHVEIICH D
EDIWDIZ D, EHIZA—NR=F 7R T 5 EF
(Tanner and Gore., 2012) (FWs D& KT > a > OFHD
I : 580 ~ 614 kg/mm*, BK &K ¥ a ¥ OFHDIF:
483 ~ 537 kg/mm") LILEKT L L, FOEIESHIZKE
V. ZOZENL, RIFERGGETIE, SAEANT 7 E—#
FLHBT 2 EBEHREID LRV EPRIES NS,
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LMI 3B T HRIGIE 7 S E REDOATHETE S 2
Ern, ZOXHIEFHTORBBHEMEIITZ S W
MEeE s, &512, LML EAM 2 B4 2 312
WORMERR D EDPTELI N, AR-VHET
DOEEIHEHTE, HozU Moo SN 48iEL L TE
NTWwh, INFETIEARIT 7 —#FERIZLMI O
WMEFATObN TR Ens, RIFZETHRE L2 EiIx A
HRFET 7 —RFO—D0H ML L THHO LI
TELIENTELIEREDLD 5.

B FHRRAIE @ 4545 122w C, FWs & BKs & 412 Sr 2
Jr & B L C BB TRRIGIERD & TR T WR A A3 A
B AR T IRITEAN E N A S N o 7.
B TRRIIEE, #ANC X 2R OfHGiE L Cfibhs
&% < (Darrall-Jones et al., 2016 : Zemski et al., 2015),
Bz FRRIGIE 4345 % 5 L T\ 5817 2eid A %2 v (Legaz
and Eston, 2005; Arrese and Ostariz, 2006; Till et al,
2017). FZ T HeIHIE 53 % 57 L 72 Till et al. (2017) D%k
EHTE, 78— =T OTEFIIT AT I —EFICL
N, TEOBETIRBESEEIID W EREINTEY,
TR OB TIRIFEZ. 5 L > PREIEIENT I LA TE 51
REEZEZER L Cwh,. S5, BEBEEOERES » ) —
ERGIATONIWIZEICBWTIE, THOE TERITE S 9
YEUTIRT =R ANCEE AR A LN L
HLTBY (Legaz and Eston, 2005; Arrese and Ostariz,
2006), THOETIRIBEDEADINT +—< > ZAD Tl
RS- & 7% A REMEZ7RIE LT\ b, KISR0 B2 T RIS 55
M OFHHTI, PR DR FIRIIEDSBH L NV OEWiET
BRI W EEIRL, ELO R TIRIIE S L ~v
WAL MREM AR L. L2 Lad s, BN TIRET
BREAIE 54 & /87 &+ —< Y ADET 5 2 L 2 LFT 5%
TR % {, ZD XN =X LD T HHREIC A -
T, KREFZEIZ BT B IRIIE D4R OE V2] 5
Mo 72DRTH L7720, TNEPMEIZT L0123 S
LR LEPUETH D,

AFFEORAL L TCHIE—F — L DAFNRELTE
N, KFKRFZ 77— EBFEEEZWL TV b TR
WZ ok, FFE - B OMEOATH 572720, I8
TH =Y AL DOBEEIZOWTIIHLNIITE TV RN
ZENBETONDL. Gk, AHKRFET 7 —EFOMKKE -
BB OIIRD 7201213, R F— 2 2 B L, I T —
FREHML TV ZEDPRDLND, AIFFEIZBWTHS
MEBRSTZENEDEHNT + =< v ARHE LML
TV DPEBRR LTV ZET, aryFrvamr7ics
W HBRE 2 B - B AR BB C & B A RRIESYE
ZbNd., F7E—1X, FWs & BKsDARIY ¥ arildo
TOHRMDPRL D ZEnb, RY Y a &2 &5 2HIH 4
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WL 52T, BYY a VIR GRS
HOPIZTHIENTEDEER D, MAT, F— Lkl
WCEDEFITRKOONLHEE R LT D6, HIFOR
%hF— AT EIIRFESELIET S & TN ICE
WK 5 NS RGO S RIS T X 2T REMED D 5.
F7z, RWIZEIZBWTIE, B MIERIEOIA 2 & OFFifi
T R MR TRCE L, R a y TEICHHLA
VHTHIEZ L, B L XUVHTOENPH O 2R 572,
SHORELE LT, KTRIEZ 8Tz L, HikL ~u
M2 TREEY Y a vy TEIChET 5 2 & TR TIRIE
DRI B TEVWSA SN, ThEhoHigT
NEPIE LA DR D REED B 5.

5. &

KIFelL, AFRFET VT 101 LEHRe L, 5
LA BT 5088 - SR EAO»T L2 L%
B L L7z e LT Sl XL oEvEFig,
FWs Tld Sr o G EA® <, b - The - 8B DR
THRIFEDR D72, LBM B L O LBM 2RI IBIETH %
LMI2SK&WZ EAVREN, BKs Tl Sr O FEHNRE <,
REAEL, B - T - SEMHEM O TIRIE &
BEAT 7%, LBMB LU LMIBKE W LR S
N7z, AWFZEICE D, KE¥EIZE—ICBVWTHERT 5720
3RO BN B - GIRHEOEAAHS e o7z F
7o, KRR L WREN2T— 7 1E 9 7 E—HIIBW T
WHWHTEX2a 74 2a=r 7Bl N —= v 75RO
TODOIEBEERO—ME bbb,
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