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A study on physique and body shape of high school rugby players

-Comparison between school grades, positions, and registration status at the National Championship-

Mariko IWASAWA™*"?) Kumiko ONUMA™"*, Kunitaka MIYAKE™
Yoshika MARIKO™"’, Uiko MURAKAMI™, Masaharu KAGAWA*!7 %10

Abstract

Rugby is a competitive sport that requires position-specific skills, physical fitness, and physiques. Understanding

detailed anthropometric profile is therefore important to achieve their ideal physique as well as to monitor

their condition. The purpose of this study was to clarify the physical characteristics and somatotype of high

school rugby players participated in the National High School Rugby Championship and to evaluate differences

between school grades, positions and registration status at the Championship. Detailed anthropometric and body

composition assessments were conducted on 46 rugby players of a high school that participated 2019 National

High School Rugby Championship. Regardless of their registration status, forwards (FW) had significantly

larger body mass, percentage body fat, six skinfold sites as well as sum of 8 skinfolds compared with backs (BK)

players (p<0.05). Similarly, FW had a mean somatotype of endomorphic mesomorph and BK had ectomorphic

mesomorph regardless of their registration status and no significant differences were observed between the

groups. Further research is warranted to identify factors that affect their physiques and selection outcome for the

competition, and also to understand effects of physique on their performance.
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BH, T X NP, MEPE, BEPFE, KRERHPE, ThREKH), 2
HRAZ DR (e g, KR ERE) OFHlz 7>
J=o MEFHZBR < FHETE E X ISAK HEY 2 W, R
BEEZTHWSN TR EFOER ICHEC TEHIIL
7o

ERGFHAI O i A2 513 Body Mass Index (BMI: kg/ m?)
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K1 FABLUERS D 3 - 2ECEITBEFHHER
FW BK
e 14 o4 34 v 2iF 34F
(n=11) (n=9) (n=5) (n=10) (n=4) (n=7)
HE (em) 171.845.7 170.746.9 1724259 17344.3° 169.746.2 172.0+4.2 174.2+4.5
TKEE (kg)' 69.3 (63.5,77.5) 726 (66.0,79.8)" 759 (68.0,85.9)" 84.0 (75.3,85.5)" 616 (56.0,63.8)  67.3 (63.1,73.0)  67.9 (66.4, 70.5)
BMI (kg/m”)' 233 (213,25.7) 247 (23.3,27.5)" 236 (227,29.6)"  28.2 (24.1,29.4)° 211 (202,21.5) 233 (219,238) 221 (21.0,23.8)
BTRALFN (mm) 94.34+53.1 128.0460.5" 116.2+56.7 127.2+56.8 59.2+17.4 66.7+8.1 55.9+10.1
HIENZ (%) 157445 18.1+3.8" 18.3+4.9" 1844.6° 114421 14.6+0.4 13.142.7
D - B T 0.82+0.05 0.8440.07" 0.84+0.04 0.860.04° 0.780.02 0.7940.02 0.810.02
NEDE - BRI 0.4740.06 0.5040.06" 0.4940.06" 0.5120.05° 0.4240.02 0452002 0.4520.02
TR (cm) 26.8+23 26.840.9"" 27.942.1¢ 300413 24.2+2.0¢ 27.0+19 26.8+1.4
FfAERE (em®) 34.6+9.3 30.9+4.9 344111 43.3+129 29.147.0 38.8+8.1 39.9+6.3
KIRAGEFE (cm) 49.6+3.6 499427 51.143.9" 53.742.1° 458+3.2 50.142.6 49.3+19
TREEBE (cm) 34.9+1.8 342415 35617 37.140.5° 337417 351419 352419
T+ R TEOR IME (25%, 75%) T# R *BMI : Body Mass Index
“14E FWus 3 48 FW: p<0.05, "1 4F FWvs 1 48 BK: p<0.05, “ 1 4% FWvs 3 4 BK: p<0.05, “2 4 FWvs 1 4F BK: p<0.05, 3 4F FWuvs 1 4 BK: p<0.03,
"3 4E FWvs 3 4F BK: p<0.05, *1 4F BKvs 3 4E BK: p<0.05
£R2 FABLUERS 3> - ZEICEITIREBEEOHAER
FW BK
T&ﬁéﬁﬂ L4 24 34 14 2UE 34E
(n=11) (n=9) (n=5) (n=10) (n=4) (n=7)
i =2 (mm) 104+5.8 132452 14.14£6.7¢ 13.6+7.5 6.8+22 7408 58+14
JEH FER (mm)' 8.0 (6.9, 14.3) 13.8 (8.0,19.00* 100 (8.9,20.8)° 180 (7.9,31.8)° 6.4 (6.0,7.6) 7.3 (6.6,8.3) 7.0 (6.5,7.8)
W TEEA (mm)' 3.8 (3.3,6.6) 7.0 (3.8,9.0) 5.0 (4.9, 7.9) 6.5 (3.0,83) 3.5 (3.0,4.3) 36 (3.1,3.8) 33 (3.0,3.8)
B (mm) 172111 239+13.8*" 21.0£10.0 256116 9.944.0 119428 9.0424
Bk EEB (mm)' 7.0 (5.0,15.3) 160 (7.0,24.0)*  10.0 (6.8,19.0) 15.0 (6.5,18.8) 5.5 (4.8,6.5) 6.3 (5.3,8.0) 6.0 (5.0,7.0)
JEER (mm)' 103 (6.7,234) 275 (11.0,295)" 125 (105,27.3) 225 (10.3,32.3) 6.8 (5.4,8.8) 11.0 (84, 12.5) 6.8 (5.5,8.0)
KBRFHE (onm) 15.146.7 20.1+8.8"" 16.947.1 16.743.7 11633 1L1£13 110429
TRBEPIHIES (nm) 10451 14.8463"" 115454 115433 7.1429 83+1.8 72417
VMR TTERR I (25%, 75%) TR
1 4F TWvs 1 4F BK: p<0.05, "1 4F TWvs 3 4F BK: p<0.05, ‘2 4F FWvs 1 4F BK: p<0.05, ‘2 4 FWvs 3 4E BK: p<0.05, “3 4F FW vs 1 4 BK: p<0.05
K3 FABLUERZ 3> - 2EILCET2AR - BROGAER
FW BK
norse P 24F 3¢ 1 24 3¢
(n=11) (n=9) (n=5) (n=10) (n=4) (n=7)
SEPH (cm)' 389 (37.7,40.1)  38.8(386,39.9) 413 (39.2,42.4)" 426 (40.7,43.0)° 369 (34.9,37.4) 388 (37.0,39.7)  39.9 (37.9,40.1)
FJpipE (cm) 30.1+3.3 30.9+22° 32.343.0"° 34.342.14¢ 26.4+2.2 294+1.8 28.6+1.4
SR FIERE (cm)' 310 (29.7,33.1) 327 (30.0,33.1)" 326 (30.5,35.2)"  35.6 (33.8,36.6)" 28.7 (26.6,29.7)  30.1 (29.3,329)  30.4 (29.9,31.4)
J¥gBH (cm) 95.3+6.7 96.9+4.4° 98.14+6.3" 102.74+4.1¢ 86.7+4.5¢ 93.5+4.5 97.2+238
LA (em)'  77.3 (736,84.7) 847 (74.5,904)" 834 (76.2,91.9)"  88.3 (80.4,91.2)° 714 (69.3,73.9)  77.1 (744,77.3) 759 (74.9, 80.6)
HEPA (cm)' 784 (74.6,88.7) 885 (74.7,954)" 820 (77.1,95.1)"  90.8 (81.3,96.0)° 74.0 (68.7,74.8) 780 (74.0,79.1)  76.7 (76.1,81.4)
BB (cm)' 97.5 (94.6,104.1) 1015 (97.5,105.1)" 98.5 (95.3,109.0)" 105.6 (99.2,106.7)¢  94.1 (88.9,95.6)  97.6 (95.5,97.7)  95.6 (93.6,100.5)
FRBREH (em) 54.444.7 56.34£4.2" 56.544.8" 59.0+3.2¢ 495432 53.642.2 52.8+2.1
TR AR (cm) 382423 389415 39.242.6" 40.7+1.1¢ 36.041.7 37.742.1 374419
e EREE (m)' 6.6 (6.3,6.8) 6.6 (6.3,6.7) 6.6 (6.3,6.9) 6.5 (6.4,6.9) 6.3 (6.2,6.7) 6.6 (6.5,7.2) 6.6 (64,6.7)
KRB FEEE (cm) 95+0.5 9.6+0.4 9406 9.8+0.4 93403 9.540.5 94404
SRR A TR PUUE (25%, 75%) THR

“1 4E FWvs 1 4F BK: p<0.05, "9 4E FWvs | 4F BK: p<0.05, “2 4 FWvs 3 4F BK: p<0.05, 43 4E FWvs | 4F BK: p<0.05, °3 4 FWvs 2 4F BK: p<0.05,
"3 4F FWvs 3 4F BK: p<0.05, *1 4F BKvs 3 4F BK: p <0.05
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x4 BEAUN—BIVIEBREAUN-—DERSY 3 /(B2 5EFHER

Sy FW BK
(n=46) member non-member member non-member
(n=12) (n=13) (n=11) (n=10)
HE (om) 171.845.7 1729442 1709+7.3 1734443 169.7£6.2
fRE (kg)! 69.3 (63.5,77.5) 82.2 (70.3, 86.0)" 726 (67.1,79.0)° 67.4 (66.4,70.5) 61.6 (56.0, 63.8)
BMI (kg/m?)’ 233 (21.3,25.7) 26.6 (23.2,29.7)¢ 247 (23.2,27.3)° 229 (214, 23.8) 21.1 (202, 21.5)
BEBALAN (mm) 94.3+53.1 122.9459.1"¢ 124.2456.0* 59.8+10.5 59.2+17.4
RRENZ (%) 15.7+4.5 187249 17.843.5%¢ 13.7423 114421
B - by T 0.82+0.05 0.850.04"¢ 0.84+0.06° 0.80+0.02 0.78+0.02
JiERH - R 0.4740.06 0.5140.06"° 0.5040.06° 0454002 0424002
s EER (cm) 26.8+2.3 29.1+1.8"¢ 26.741.1° 269+ 1.5' 24.2+2.0
_EMHTER (cm?) 34.6+9.3 39.112.0° 30.545.5 39.5+6.6" 29.1+7.0
KERIEB (cm) 496436 525435 498426 496+2.1" 458432
IR EEE (cm) 349418 36.341.6™° 343414 351418 337417

T+ R TR T (25%, 75%) THER

Rk A > JN— : member
“member FW vs non-member FW: p<0.05, "member FW vs member BK: p<0.05, ‘member FW vs non-member BK: p<0.05, ‘non-member FW vs member BK; p<0.05,

FEREFRA 2N — ¢

non-member

*BMI : Body Mass Index

‘non-member FW vs non-member BK: p<0.03, ‘member BK vs non-member BK: p<0.05

RS BRAVN—BIVEERAN—DERS a v ICHBITERIEEOFAER
FW BK
F— LT

(n=46) member non-member member non-member

(n=12) (n=13) (n=11) (n=10)

=R (mm) 104458 14.0+7.3"" 13.3+4.8°¢ 64+15 6.842.2
TEHE TFER (mm)' 8.0 (6.9, 14.3) 14.0 (8.4,27.4) 12.0 (8.3,17.5)* 7.0 (6.5,7.8) 6.4 (6.0,7.6)

bl B (mm) 51428 64434" 6.343.1° 33405 38413
MrE RS (mm) 12,5 (8.9, 30.0) 256 (12.1,34.5)" 225 (11.8,33.5)" 9.5 (7.5,12.5) 8.8 (6.5,13.4)
N5 By i LB (mm)! 7.0 (5.0,15.3) 115 (6.6,19.4)" 10.0 (7.5,23.8)“" 6.0 (5.0,7.0) 5.5 (4.8,6.5)
5 (mm)' 10.3 (6.7, 23.4) 18.3 (10.0,29.3)"" 180 (11.1,28.8)° 8.0 (6.0,9.5) 6.8 (5.4,8.8)

RERATH (mm) 15.146.7 169464 19.6+8.2°¢ 11.042.3 11.6+3.3

TFREPIEIES (mm) 104+5.1 11.4+5.0 144459 76+1.7 71429

P EERZETEAR  HHRE (25%, 75%) THRR
#EFER A > )N—  member  JEXEER A > /N— : non-member
“member FW vs member BK: p<0.05, "member FW vs non-member BK: p<0.05, ‘non-member FW vs member BK: p<0.05, “non-member FW vs non-member BK: p<0.05

xK6 BHAUN—BLVIERAUN-—DERIL 3V (CBITHEARE - BEO KR

FW BK
F— LT
(n=46) member non-member member non-member
(n=12) (n=13) (n=11) (n=10)
S (cm) 39.0+2.4 417415 38.8+1.1° 389+1.3" 362419
_F-fgEpH (cm)' 29.5 (27.8, 32.5) 33.9 (31.0,36.1)>° 31.6 (29.0, 32.8)° 29.0 (28.3,29.6) 27.2 (24.7,27.9)
A BRI (em) 31.3+£29 34.34£23%"° 31.7£1.6° 305+1.6" 28.04+2.3
JfgBH (cm) 95.346.7 100.54+6.1° 96.64+4.1° 95.9+3.8" 86.7+4.5
7 T A N (em)' 77.3 (73.6,84.7) 85.8 (78.3,91.6) 83.6 (74.9,89.5)*° 77.1 (74.9,79.8) 71.4 (69.3,73.9)
&P (cm)' 784 (74.6,88.7) 87.3 (78.5,96.5)° 82.5 (76.5,94.7)° 775 (76.1,81.1) 74.0 (68.7,74.8)
&P - BEDH (cm)' 97.5 (94.6, 104.1) 1036 (96.4,107.6)° 101.5 (98.0, 105.0)* 97.5 (93.8,97.7) 94.1 (88.9,95.6)
rRREPH (cm) 544+4.7 57.844.5"" 56.043.9° 53.142.1 495432
TFREEABH (cm) 382423 39.94:2.4"¢ 389414 375419 36.041.7
LB BRI (cm) 6.6+03 6.6+03 6.5403 6.6+04 64403
KRR FERE (cm) 95405 95406 96405 95404 93403

SEH AR A TTEOR  HYME (25%, 75%) TR

Gk A > )N—  member  JEEEE A > )N— : non-member

*member FW vs non-member FW: p<0.05, "member FW vs member BK: p<0.05, ‘member FW vs non-member BK: p<0.05, “non-member FW vs member BK: p<0.05
‘non-member FW vs non-member BK: p<0.05, 'member BK vs non-member BK: p<0.05



HH, SIS OEBEORIHE CFWOIBK KD b AR
WCREWERTH- = (p<0.05), 3FEATIX, LimaE
P& BB EE 2 THH TFWMBK X D b EFEICKE
Mo 7=y (p<0.05), 2 HEETIIFEEREZIRS NN
oo WP a UEITHT S &, B A, FHEME
FX 1 AEFW KD B 3EFTWRHF ZITKE L ($<0.05),
BK Tl i E S MapHS 1 4FBK LD 34EBK DS
MREVWERE o7 (p<0.05),

gk A 2 IN— EIEBER A 2N — D B R FHI O 5B %
F4-F IRz BERA DN =KD HIEBEEEA 2 )N —
BT, BREFWMASELNEHEED £ < THEAE
MRD 5Nz (p<0.05), FIzBbkA > /N— & IEBER A
ON—ORUCRY a2l LEET A, BEkA >
IN—ITRBIEN = FW O 5 A% b fif I B, T R A J& B,
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B, feK LB RICKRE D> & (p<0.05), [F]
FRIVCBKC ® |- fig 7 &1 B, b o 9 o A, R B 795 5 B, SR
P, ek R E i, KPR CRERA > N—DHNEREIC
KERMEZERLUE ($<0.05),
AFRICSML I WBREBEOVY Y MY TE2EHL, &
RNTL g VHPNTHE LA 2N — - JEREFEA ZN—D
EHEERTBIOR ] EK 2R L, #rE 2B,
5o YA TF133.1-5.0-2.1 O NREM FIR
A (Endomorphic mesomorph) TdH > 7z, FW Tid 4
TOFFNNRTEEFRER 72 DITH L, BKTIX 2 4
NIRRT (Balanced mesomorph), 1 44 & 3 4R
AV AR ZEME IR EERY (Ectomorphic mesomorph) T o
7zo 1 HEAETIIFWEBK TSR & AR SE R B
B (<005 ICRBDEMER> Tz, LML, 3%

KT FLAFHBLUERS L a v CBIEZELBERA VN - FBEHFAN-—DYT I T

St FW BK
(n=46) 1 2% 34F 1 24F 34
(n=11) (n=9) (n=5) (n=10) (n=4) (n=7)
NIREEFE R 31+19 42420"" 40421 44424 1.840.6 2.140.2 17403
R R 48 (4.2,5.8) 5.6 (4.3,5.8) 4.8 (4.3,6.5) 6.1 (5.3,6.9)° 44 (3.9,4.5) 5.1 (44,5.8) 46 (39,5.1)
SAIRSE R 2.3 (1.1,3.0) 1.6 (0.5,2.5)" 2.3 (0.3,2.7)° 0.7 (0.3,2.1)° 3.2(29,34) 2.3 (1.8,2.7) 2.7 (1.8,3.6)
FW BK
F— L
(n=46) member non-member member non-member
(n=12) (n=13) (n=11) (n=10)
NIREERE R 3.1+1.9 4.2423%" 414199 1.84+0.3 18406
HIREERE L 50410 5741.1° 52410 4.740.8 4.240.6
SAREERER 2.3 (1.1,3.0) 1.3 (02,2.5)" 1.6 (0.7,2.6) 2.3 (1.8,3.1)" 3.2 (29,34)
S BEERAE TR PR (25%, 75%) THRR

“1 4E FWus 1 4F BK: p<0.05, "1 4F FWs 3 4 BK: p<0.05, 2 4F FWs 1 4F BK: p<0.05, %3 4F FWvs 1 4F BK: p<0.05
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